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METHODS FOR TRANSMITTING
MULTIMEDIA FILES AND
ADVERTISEMENTS

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a continuation of U.S. patent
application Ser. No. 13/157,173, filed Jun. 9, 2011 (now U.S.
Pat. No. 8,090,774, 1ssued Jan. 3, 2012), which 1s a continu-
ation of U.S. patent application Ser. No. 12/702,168, filed
Feb. 8, 2010 (now U.S. Pat. No. 7,984,097, 1ssued Jul. 19,
2011), which 1s a continuation-in-part of U.S. patent applica-
tion Ser. No. 12/431,553, filed Apr. 28, 2009 (now U.S. Pat.
No. 8,185,623, 1ssued Mar. 22, 2012), which claims priority
to and the benefit of U.S. patent application Ser. No. 12/203,
142, filed Sep. 2, 2008 (now U.S. Pat. No. 7,565,429 Bl,
issued Jul. 21, 2009), which claims priority to and the benefit
of Spanish Patent Application No. 200800783, which 1s
entitled “METHOD USED BY A STREAMING SERVER
FOR TRANSMITTING A MULTIMEDIA FILE ON A
DATA NETWORK.” and was filed on Mar. 18, 2008, the

disclosure of which 1s herein incorporated by reference.

TECHNICAL FIELD

The mvention relates generally to methods for distributing
digital files over a data network, in which the digital files
contain an advertisement portion and a non-advertisement
portion positioned after the advertisement portion, and the
digital file may be not be viewed non-sequentially.

BACKGROUND

Known systems and methods for playing audiovisual con-
tent protected by intellectual property rights, such as movies
or music, employ Digital Rights Management (DRM) tech-
nologies 1 which users pay to view the audiovisual content
which they wish to view without also recerving advertising,
content.

Content producers and distributors who use this pay for
content principle have been damaged by the creation of the
Peer-to-Peer (“P2P”) networks which allow users to
exchange files free of charge. There currently are several P2P
networks, such as eMule, Ares Galaxy, and Bittorrent, which
are widespread. The P2P transmissions are systems that take
advantage of the upload bandwidth which every user has 1n
order to allow users to share files. As a result of this upload
bandwidth, every user who recerves data from a file may send
the data to other users. In this way, a network of users 1s
created who may exchange among themselves the data that
comprise the file, instead of each user downloading the file 1n
its entirety from a provider site.

The owners of the intellectual property rights of the files
that are distributed on P2P networks have taken numerous
legal actions in different countries with the intent of trying to
close down the P2P networks. Nevertheless, in many coun-
tries, the current legal situation of the P2P networks 1s not
very clear and varies from country to country. Moreover,
“pure” P2P networks have appeared in which there are no
servers that may be closed down. These new networks use
new technologies, such as Distributed Hash Tables (DHT)
that allow the networks to operate without any server. Thus,
there 1s no single central point for closing down the operation
ol the network. To close down a pure P2P network, a substan-
tial portion of 1ts nodes must be frozen, which makes 1t
difficult to effectively close down these networks.
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Despite 1increasing popularity of P2P networks and
increasing complexity of DRM technologies, there has not
been a significant eflfect on conventional television that
applies advertising systems.

Another known system and method for playing videos uses
streaming technology, which allows a user to begin to view
the content while downloading 1t, without needing to wait for
the file to be completely downloaded. These known systems
may use a streaming protocol, e.g., the Real Time Streaming,
Protocol (“RTSP”), which 1s described in the RFC 2326
specifications published by the IETF (Request for Comments
2326, April 1998; currently available at the Internet address
http://www.1etl.org/ric/ric2326.txt), the entirety of which 1s
herein incorporated by reference. The operation of the RTSP
protocol may be closely related to two other IETF (Internet
Engineering Task Force) protocols, the SDP and RTP proto-
cols.

The Session Description Protocol (SDP) 1s described in the
RFC 4566 specifications published online by the IETFE. (M.
Handley et al., Request For Comments 4566, Network Work-
ing Group, July 2006, currently available at the Internet
address http:// www.etl.org/ric/ric4566.txt), the entirety of
which 1s herein incorporated by reference. The Real-Time
Transport Protocol (RTP) 1s described in the RFC 3550 speci-
fications published online by the IETF. (H. Schultzrinne et al.,
Request For Comments 3550, Network Working Group, July
2003, currently available at the Internet address http://www.1-
etf.org/ric/ric3550.1xt), the entirety of which 1s herein incor-
porated by reference.

A newer drait of the RTSP protocol, designated as RTSP
2.0, 1s described 1n the document published online by the
IETF “Real Time Streaming Protocol 2.0 (RTSP) draft-ieti-
mmusic-rfc2326bis-16.txt”, H. Schulzrinne et al., MMUSIC
Working Group, Nov. 19, 2007, currently available at the
Internet address http://www.ietl.org/internet-drafts/draft-
ieti-mmusic-ric2326bis-16.txt), the entirety of which 1s
herein incorporated by reference.

Another protocol related to the RTSP 1s the HTTP protocol
(Hypertext Transfer Protocol) described in the RFC 2616
specifications published online by the IETF (R. Fielding et
al., Request For Comments 2616, Network Working Group,
June 1999, currently available at the Internet address http://
www.w3.org/Protocols/ric2616/ric2616.html), the entirety
of which 1s herein incorporated by reference.

The RTSP 1s a client-server protocol based on text mes-
sages designed to facilitate communication between a client
and a streaming server, such that the client controls the
streaming transmission from the server using the RTSP pro-
tocol as though 1t were a remote control of the server. The
client may be any equipment configured to play a multimedia
stream, such as a computer, a PDA, a mobile phone and 1n
general any equipment that incorporates an audio or video
player.

RTSP allows one or more flows of data, e.g., “streams,” to
be established from the streaming server to the multimedia
player. The RTSP protocol 1s the protocol that the multimedia
player uses to communicate to the streaming server the con-
tent it wishes to receive by RTSP messages. The streaming
server also sends RTSP messages to the multimedia player
with mformation about the selected content and the way in
which it 1s going to transmit 1t to the multimedia player.

The RTSP protocol uses the term “presentation’ to refer to
a set of streams that are presented together to the customer
and that are defined 1n a presentation file called “Presentation
Description” or “Presentation Description File.” Other pro-
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tocols use different names to refer to a presentation. For
example, the SDP protocol uses the term “session” to refer to
a presentation.

The presentation file contains information about each
stream that includes, for example, information on whether 1t
1s an audio or video stream, the type of coding used, Internet
addresses needed to access each stream, or the like.

The presentation file may use various formats to describe
this information. The SDP protocol 1s usually the most used,
although 1t 1s not necessary to use the SDP protocol, and the
RTSP protocol may describe the information using protocols
other than the SDP. A file of a presentation 1s normally 1den-
tified by a URI (*Uniform Resource Identifier”). For
example, the next URI could be used to 1dentify the file of a
presentation:

rtsp://media.example.com:554/twister/audiotrack

The client may access the file of a presentation using the
RTSP protocol or other protocols, such as the HI'TP (Hyper-
text Transier Protocol) protocol. The client may also receive
the file that describes the presentation by electronic mail or by
any other means.

RTSP uses the term “container file” to refer to a multimedia
file that contains the data of one or more streams and which
normally form a presentation when they are played together.
For example, a container {ile may contain three streams: a first
video stream of a movie, a second stream for the audio of the
movie 1in English and a third stream with the audio 1n Spanish.

RTSP uses the term “RTSP session”™ to define an abstrac-
tion (for example a software module being run on the stream-
ing server) that uses the streaming server to control each
presentation 1t sends to each user. Each RTSP session 1s
created, maintained and eliminated by the server. Normally a
client requests to create a session by sending the SETUP
command from the RTSP protocol to the server and receives
an RTSP response from the server, called RESPONSE mes-
sage with an identifier of the session created.

The RTSP sessions maintain information on the status of
cach presentation requested by each user. This 1s an important
difference with respect to the HI'TP protocol, which 1s a
protocol that does not maintain the status of the client’s
requests.

Another important difference is that in the RTSP protocol,
the server may send RTSP messages with commands to the
client as well as receive them. The following table 1 taken
from the RFC 2326 indicates the different commands, mes-
sages or methods 1n RTSP terminology, which may be sent
between the client and the server. The RTSP server may send
packets of data from each stream to the client using the RTP
protocol, but RT'SP does not depend on the RTP protocol and
could use other carrier protocols.

TABLE 1
method direction object requirement
DESCRIBE C->8 P, S recommended
ANNOUNCE C->§8, S—=>C P, S optional
GET__PARAMETER C->8, S->C P, S optional
OPTIONS C-=>§8, S—=>C P, S required
(S—>C: optional)

PAUSE C->S P, S recommended
PLAY C->8 P, S required
RECORD C->8§ P, S optional
REDIRECT S—>C P, S optional
SETUP C->8§ S required
SET_PARAMETER C->8, S->C P, S optional
TEARDOWN C->S P, S required
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In these known systems which use streaming protocols, a
distributor may transmait a digital file to a user, and the user
may view the digital file. The digital file may comprise a first
portion which comprises advertising content, and a second
portion which contains content which the user requested to
view. The advertising content 1s presented to the user before
the user requested content 1s presented to the user. Neverthe-
less, the streaming protocols allow the user to non-sequen-
tially view the content of the digital file, such that the user 1s
able to skip the advertisement, or fast forward through the
advertising content, to reach the user requested content. Con-
sequently, these known systems may not be effective with
respect to achieving the goal of having the user view the
advertising content.

SUMMARY OF THE DISCLOSUR.

(L]

Therefore, a need has arisen for methods for providing an
improved system for transmitting content, including adver-
tising, over a data network, such as the Internet.

An embodiment of the mvention comprises a method of
transmitting a digital file comprising an advertising portion
comprising a first type of content and a requested portion
comprising a second type of content which 1s different than
the first type of content, the method comprising the steps of
receiving, via a streaming protocol, a request to transmit the
digital file, wherein the streaming protocol 1s configured to
allow non-sequential access to the digital file, transmitting the
advertising portion of the digital file in response to the request
to transmit the digital file, recerving, via the streaming pro-
tocol, a request to transmit at least one portion of the
requested portion of the digital file after beginning transmis-
s10n of the advertising portion and prior to completion of the
transmission of the advertising portion of the digital file,
transmitting a signal comprising an indication that the signal
will be followed by the at least one portion of the requested
portion prior to completing the transmission of the advertis-
ing portion, completing the transmission of the advertising
portion of the digital file after receiving the request to transmit
the requested portion of the digital file, and, after completing
the transmission of the advertising portion, transmitting the at
least one portion of the requested pertlen of the digital file.

Another implementation comprises a method of transmiut-
ting digital data comprising an advertising portion compris-
ing a first type of content and a requested portion comprising
a second type of content which 1s different than the first type
of content, the method comprising the steps ol recerving a first
request to transmait the digital data, generating a first digital
file comprising the digital data and supplemental digital data,
transmitting the advertising portion of the digital data in
response to the first request, recerving a second request to
transmit at least one portion of the requested portion of the
digital data after beginning transmission of the advertising
portion of the digital data and prior to completion of the
transmission of the advertising portion of the digital data,
such that a first portion of the advertising portion 1s transmit-
ted prior to receiving the second request, and a second portion
of the advertising portion 1s untransmitted prior to receiving
the second request, generating a second digital file by posi-
tioning a portion of the supplemental digital data between the
first portion of the advertising portion and the second portion
of the advertising portion, completing the transmission of the
advertising portion of the digital data after receiving the sec-
ond request, and, aiter completing the transmission of the
advertising portion of the digital data, transmitting the at least
one portion of the requested portion of the digital data.
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Still another implementation comprises a method of trans-
mitting digital data comprising an advertising portion com-
prising a first type of content and a requested portion com-
prising a second type of content which 1s different than the

first type of content, the method comprising the steps of 5

receiving a {irst request to transmit the digital data, generating
a particular digital file comprising the digital data and supple-
mental digital data, transmitting the advertising portion of the
digital data in response to the first request, recerving a second
request to transmit at least one portion of the requested por-
tion of the digital data after beginning transmission of the
advertising portion of the digital data and prior to completion
of the transmission of the advertising portion of the digital
data, and terminating the transmission of the advertising por-
tion of the digital data.

In one implementation a method 1s provided that comprises
transmitting in a streaming session from a server first stream-
ing data to a data storage medium of a device having a mul-
timedia player, the first streaming data comprising a first
advertising-sponsored content portion and an associated first
obligatory advertising portion, the first streaming data having
a play sequence with the first obligatory advertising portion
designated to precede the first advertising-sponsored content
portion, upon the server detecting that the playing of all or
part of the first obligatory advertising portion 1s attempting to
be avoided by the multimedia player, the server sends to the
device a message with data storage medium control informa-
tion for the purpose of mhibiting the first advertising-spon-
sored content portion stored 1n the data storage medium from
being played by the multimedia player.

In one implementation a method 1s provided that comprises
transmitting in a streaming session from a server first stream-
ing data to a data storage medium of a device having a mul-
timedia player, the first streaming data comprising a first
advertising-sponsored content portion and an associated {first
obligatory advertising portion, the first streaming data having
a play sequence with the first obligatory advertising portion
designated to precede the first advertising-sponsored content
portion when played by the multimedia player, the first
obligatory advertising portion having a start time 11 and the
first advertising-sponsored content portion having a start time
12, start time T1 and start time 12 each having an association
with a normal play time of the obligatory advertising portion
and advertising-sponsored content portion, respectively,
when played by the multimedia player, the server maintaining
a time variable that changes 1n response to multimedia player
navigation messages recerved 1n the server so that the time
variable maintains a known relationship with start time T1
and start time 12, the server maintaining a record dertved
from the time variable that comprises a value associated with
the most advanced normal play time moment of the first
streaming data by the multimedia player during the streaming
SESS101.

In one 1implementation a method 1s provided that comprises
transmitting from a first server first streaming data to a data
storage medium of a device having a multimedia player, the
first streaming data comprising an advertising-sponsored
content portion, transmitting from a second server second
streaming data to the data storage medium, the second
streaming data comprising an obligatory advertising portion
associated with the advertising-sponsored content portion,
the first server and/or second server commumicating with the
device using a communications protocol that enables the first
server and/or the second server to regulate, at least in part, the
accessibility of at least part of the data storage medium by the
multimedia player; and upon detecting in the first server or the
second server that the playing of all or part of the obligatory
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advertising portion 1s attempting to be avoided by the multi-
media player, the first server or second server inhibits the

advertising-sponsored content portion stored in the local
memory from being played by the multimedia player.

In one 1implementation a method 1s provided that comprises
transmitting streaming data to a data storage medium of a
device having a multimedia player, the streaming data com-
prising an advertising-sponsored content portion and an asso-
ciated obligatory advertising portion, the obligatory advertis-
ing portion being first transmitted to the data storage medium;
and upon determining that the obligatory advertising portion
has been played 1n the multimedia player, transmitting the
advertising-sponsored content portion to the data storage
medium.

In one 1implementation a method 1s provided that comprises
transmitting streaming data to a data storage medium of a
device having a multimedia player, the streaming data com-
prising an advertising-sponsored content portion and an asso-
ciated obligatory advertising portion, the obligatory advertis-
ing portion being first transmitted to the data storage medium;
and upon determining that the obligatory advertising portion
has been played 1in the multimedia player, transmitting the
advertising-sponsored content portion to the data storage
medium upon recerving a play request from the multimedia
player.

In one implementation a method 1s provided that comprises
transmitting from a first server first streaming data to a data
storage medium of a device having a multimedia player, the
first streaming data comprising an obligatory advertising por-
tion; and upon determining that the obligatory advertising
portion has been played 1n the multimedia player, transmit-
ting from a second server second streaming data comprising
an advertising-sponsored content portion to the data storage
medium upon the second server recerving a play request from
the multimedia player.

In one implementation a method 1s provided that comprises
transmitting streaming data to a data storage medium of a
device having a multimedia player, the streaming data com-
prising an advertising-sponsored content portion and an asso-
ciated obligatory advertising portion, the obligatory advertis-
ing portion being transmitted to the data storage medium at a
first transmission rate and the advertising-sponsored content
portion being transmitted to the data storage medium at a
second transmission rate slower than the first transmission
rate at least prior to all, or substantially all, of the obligatory
advertising portion 1s played by the multimedia player.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present inven-
tion, the needs satisfied thereby, and the objects, features, and
advantages thereof, reference now 1s made to the following
descriptions taken 1n connection with the accompanying
drawings.

FIG. 1A 1s a block diagram 1llustrating a system for carry-
ing out distribution of files from a streaming server to com-
munication equipment, €.g., a multimedia player, according
to an embodiment of the 1nvention.

FIG. 1B 1s a block diagram 1llustrating another system for
carrying out distribution of files from a streaming server to
communication equipment, €.g., amultimedia player, accord-
ing to an embodiment of the invention.

FIG. 2 1s a block diagram illustrating multimedia files
having portions containing content and portions containing
advertising, according to an embodiment of the invention.

FIG. 3 1s a diagram containing a multimedia file and a
virtual file, and illustrating the process of transmitting the
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multimedia file when there 1s a request to retrieve non-se-
quential content from the file, according to a known process.

FIG. 4 1s a diagram containing a multimedia file and two
virtual files, and illustrating the process of transmitting the
multimedia file when there i1s a request to retrieve non-se-
quential content from the file, according to an embodiment of
the 1nvention.

FIG. 5 1s a diagram containing a multimedia file and two
virtual files, and illustrating the process of transmitting the
multimedia file when there 1s a request to retrieve non-se-
quential content from the file, according to another embodi-
ment of the mnvention.

FIG. 6 1s a diagram containing a multimedia file and two
virtual files, and illustrating the process of transmitting the
multimedia file when there 1s a request to retrieve non-se-
quential content from the file, according to still another
embodiment of the invention.

FIG. 7 1s a diagram containing a multimedia file and two
virtual files, and illustrating the process of transmitting the
multimedia file when there 1s a request to retrieve non-se-
quential content from the file, according to yet another
embodiment of the invention.

FIG. 8 1s a flowchart illustrating a verification carried out
according to an embodiment of the 1nvention.

FIG. 9 1s a diagram 1illustrating a method of transmitting,
streaming data to a data storage medium accessible to a mul-
timedia player 1n one implementation.

FI1G. 10 1s a diagram 1illustrating a method of transmitting,
streaming data to a data storage medium accessible to a mul-
timedia player 1n another implementation.

FIG. 11 1s a diagram 1illustrating a method of transmitting,
streaming data to a data storage medium accessible to a mul-
timedia player 1n another implementation.

FI1G. 12 1s a diagram illustrating a method of transmitting,
streaming data to a data storage medium accessible to a mul-
timedia player 1in another implementation.

DETAILED DESCRIPTION

Embodiments of the present invention and their advantages
may be understood by referring to FIGS. 1A-12, like numer-
als being used for like corresponding parts in the various
drawings.

As shown in FIG. 1A, a device 102, e.g., a personal com-
puter, a PDA, a mobile phone, or any other device configured
to play or display any type of media, may comprise a media
player, e.g., multimedia player 101. Device 102 may commu-
nicate with a server, e.g., a streaming server 100. Streaming,
server 100 may be a streaming server that uses the RTSP and
RTP protocols or any other protocols useful 1n transmitting
streaming data. Device 102 may be a personal computer, a
PDA, a mobile phone or any other device that may comprise
a multimedia player 101. In one implementation, the multi-
media player 101 has access to a local memory 120, such as a
cache memory, that 1s located within, or otherwise coupled to
device 102.

Streaming server 100 may comprise an RTSP module 105
and an RTP module 106, or any other suitable module or
modules, which may be used by an application 109 to facili-
tate the transmission of i1nformation between streaming
server 100 and device 102. Application 109 may perform
streaming functions in server 100. RTSP module 105 and
RTP module 106 may control RT'SP and RTP communica-
tions, respectively, with the multimedia player 101. RTSP
module 105 and RTP module 106 may operate in a coordi-
nated manner in the streaming server, and may communicate
between themselves via a communication path, e.g., line 107.
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The streaming server 100 also may comprise a database or
storage means 108 which may store files, e.g., multimedia
files, audio files, video files, and the like. The streaming
server 100 may combine various multimedia files in order to
generate new multimedia files. Specifically, streaming server
100 may combine advertising files with content files 1n order
to generate a multimedia file that contains advertising and
content. A user of multimedia player 101 may request a
specific file or a file of a specific content, which streaming
server 100 may retrieve from storage means 108.

As shown 1n FIG. 1A, RTSP communication between mul-
timedia player 101 and module 105 of streaming server 100
may be carried out via a communication path, e.g., line 103.
This communication may comprise the multimedia player
101 and the streaming server 100 exchanging messages in the
RTSP protocol.

RTP communication, or the like, may be carried out via a
communication path, ¢.g., line 104 and may be used, such that
the streaming server 100 sends RTP packets to the multimedia
player 101 and also, such that the streaming server 100 and
the multimedia player 101 may exchange some control pack-
ets using, for example, a Real-Time Control Protocol,
(“RTCP”), which may be a part of the RTP protocol. Com-
munications represented by lines 103 and 104 may be a por-
tion of a data network 150, e.g., the Internet, a Local Area
Network (“LAN”), a Wide Area Network (“WAN”), or the
like.

It 1s 1important to note that the present invention 1s not
limited RTSP, RTCP or RTP, but may be implemented using
any other single protocol or set of protocols that facilitate the
various communication and data transport activities dis-
closed and contemplated herein. However, for ease of discus-
sion, the RTSP, RTCP and RTP will be used throughout this
disclosure to describe various implementations. Other imple-
mentations using other protocols and/or communication
schemes also fall within the scope of the disclosure.

Turming again to FIG. 1A, the RTSP and RTP communi-
cations are depicted as being transported via different com-
munication paths 103 and 104. Line 103 may represent RTSP
communications and line 104 may represent RTP and RTCP
communications. Nevertheless, 1n one implementation, both
communications may function by use of a single communi-
cations path by, for example, sharing the same TCP/IP con-
nection. In another implementation, the RTP protocol may
uses two different TCP/IP connections, €.g., a first connection
for the RTP packets and a second connection for the RTCP
packets. In yet other embodiments, more or fewer communi-
cation paths may be used.

FIG. 1B 1llustrates another system for carrying out distri-
bution of files from a streaming server to communication
equipment that includes a proxy device 131, for example a
RTSP proxy, that receives information from the streaming
server 100 and stores this information 1n a local memory 130
(e.g., cache memory), before transmitting all or a portion of
the information to device 102. In the example of FIG. 1B, the
proxy device 131 communicates with device 102 via commu-
nication paths 113 and 114. In one implementation, commu-
nication path 113 may be used for transmitting messages
(e.g., RTSP messages) between device 102 and proxy device
131 and commumnication path 114 may be used for transport-
ing data (e.g., RTP streaming data). In another implementa-
tion, device 102 and proxy device 131 use a single commu-
nication path or more than two communication paths to
facilitate the transmission of information between the two
devices.

Referring now to FIG. 2, a multimedia file 210 may com-
prise one or more streams, €.g., audio streams, video streams,
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streams containing movies and songs or portions of movies
and songs, and the like. Multimedia file 210 may comprise a
first portion, e.g., advertising portion 211, and a second por-
tion, €.g., content portion 212. The protocol may be designed,
such that a user may send an instruction for multimedia player
101 to skip advertising portion 211, represented in FIG. 2 by
line 213. Multimedia file 220 may comprise a plurality of,
¢.g., three, advertising portions, e.g., advertising portions
221, 223 and 225, and a plurality of, e.g., three, content
portions, €.g., content portions 222, 224 and 226. Although
FIG. 2 1llustrates three advertising portions and three content
portions, multimedia files which contain different numbers of
advertising portions and content portions may be used. In
FIG. 2, auser of a multimedia player 101 may send an instruc-
tion for multimedia player 101 to skip the advertising as
shown by line 227.

FI1G. 3 1llustrates an operation that prevents the multimedia
player 101 from skipping the advertising of a transmission of
a multimedia file 310 transmitted by streaming server 100,
according to an embodiment of the mmvention. In order to
simplity the explanation, FIG. 3 shows a file 310 that contains
advertising portions 311 and 312 before a single content
portion 313. Nevertheless, fewer or more advertising por-
tions, or content portions, or both, may be present. File 310
may be a multimedia file or “container file” stored in the
database 108 of the streaming server 100. Multimedia file 310
may contain various audio and video streams that may not be
shown, 1n order to simplity the figure. Multimedia file 310
may have an order of transmission, such that advertising
portions 311 and 312 may be transmitted prior to transmis-
s1on of content portion 313.

Streaming server 100 may receive, for example by the
RTSP protocol, a message, e.g., a SETUP message, which
may cause streaming server 100 to prepare a multimedia
transmission. Upon recerving the message, streaming server
100 may create an RTSP session and may send a message,
¢.g., a RESPONSE message, to multimedia player 101. The
RESPONSE message may comprise the mnformation needed
for multimedia player 101 to send RTSP message using the
RTSP session created by streaming server 100. Streaming
server 100 then may receive a message, e.g., a first PLAY
message, to nitiate the transmission of the content of file 310
from its beginning. This transmission may be indicated 1n
FIG. 3 by arrow 314.

Upon receiving the first PLAY message in the RTSP pro-
tocol, streaming server 100 may nitiate a multimedia trans-
mission of file 310 to multimedia player 101 using the RTP
protocol, and may send the multimedia information i RTP
packets through the RTP communication. When the stream-
ing server 100 has transmitted a first portion of the file 310,
¢.g., advertising portion 311, the streaming server 100 may
receive, by the RTSP protocol, a message, e.g., a second
PLAY message, with a new play range that may requests that
the streaming server 100 send the multimedia, such that the
multimedia player 101 continues playing the multimedia file
330 starting from a specific point, e.g., the point indicated by
arrow 316 1n FIG. 3.

By sending the request to continue playing starting from a
specific point, multimedia player 101 may be indicating a
request to skip advertising portion 312, at a specific point,
¢.g., the point at arrow 315, in order to begin viewing content
portion 313. A known streaming server may make the skip,
represented by line 319, and may begin to play content 313
without transmitting advertising 312. However, the streaming,
server 100 described in an embodiment of the invention may
perform an operation, e.g., a “virtual RTSP skip” and may
continue transmitting information 312 from the multimedia
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file. Streaming server 100 may send an RTSP response mes-
sage of the type “RESPONSE, 200, OK” to multimedia
player 101, mnstructing 1t to process 1ts play order starting
from point 316. Nevertheless, streaming server 100 continues
transmitting RTP packets whose content corresponds to the
portion 312 and not the portion 313. Streaming server 100
may accomplish this by creating a virtual file 330. Virtual file
330 may be created by streaming server 100 based on a
combination of file 310 and requested skip 319. In virtual file
330, advertising 312 and content 313 may be displaced with
respect to the normal order of file 310. This displacement may
be 1indicated in FIG. 3 by broken lines 321, 322 and 323.
Portions 312 and 313 of the file 310 may correspond to
portions 332 and 333, respectively, of virtual file 330. The
start position and finish position of file 310 may correspond to
the start position and finish position of file 330, as shown 1n
FIG. 3 by broken lines 324 and 326, respectively. Addition-
ally, the portion of the advertising portion that already has
been played, corresponding to portion 311 of original file
310, may correspond to portion 331 of virtual file 330, up to
the point at which the second PLAY message 1s recerved,
shown by arrow 315 and broken line 325.

The virtual file 330, for example, may be a file that 1s
created and stored 1n a database or other storage means of the
streaming server 100. However, this solution requires pro-
cessing time 1n the streaming server 100 to create the virtual
file 330. To avoid this problem of processing time, virtual file
330 may be an object, e.g., a component programmed in the
C++ language, that may run 1n streaming server 100, and that
may read the information from file 310 and transmit it to the
RTSP and RTP modules of the streaming server 100 as though
it were the file 330, thus obviating the need to create the file
330. Thus, file 330 may be created not as a stored file, but
rather as virtual file that 1s accessed by means of the compo-
nent that 1s run on streaming server 100.

Streaming server 100 may recerve the second PLAY mes-
sage, which may instruct streaming server 100 to play the
range starting at the point indicated by arrow 316.

Inresponse to this message, streaming server 100 may send
a response signal, e.g., an RTSP RESPONSE message, to
multimedia player 101, indicating that the range starting at
the point indicated by arrow 316 may begin playing. After this
signal 1s sent, and 1n response to the received second PLAY
message, streaming server 100 may transmit the requested
range. Nevertheless, streaming server 100 may apply the
requested range to virtual file 330, instead of file 310. This
may cause advertising 312 not to be skipped, even though a
skip to the point indicated by arrow 316 was executed. Rather,
the content located at the corresponding point 1n virtual file
330, e.g., corresponding advertising 332, may be sent. Fur-
ther, because multimedia player 101 recerves a message indi-
cating a successiul execution of the command to play the
range starting at arrow 316, from the perspective of a viewer
watching the content of multimedia player 101, streaming
server 100 appears not to have received the second PLAY
message, mstructing streaming server 100 to skip the adver-
tising. Nevertheless, from the perspective of multimedia
player 101, streaming server 100 appears to have executed the
command as requested. Further, streaming server 100 may
transmit virtual file 330 using the same RTSP session that
streaming server 100 used to transmit the multimedia file 310
prior to the virtual RTSP skip, thereby making the process
transparent to multimedia player 101.

In this way, the streaming server 100 may change from
sampling file 310 to sampling virtual file 330 without modi-
tying the parameters of the streaming transmission. For
example, streaming server 100 may maintain the values of the
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Pipelined-Request, Session and SSRC fields of the RTSP
protocol, as well as the clocks used to calculate the timestamp
value of the RTP packets and the “wall clock™ used for the
NTP timestamp fields of the SR-type control packets of the
RTCP protocol.

In an embodiment of the invention, streaming server 100
uses the RTSP and RTP protocols to perform the virtual skip
illustrated 1n FIG. 3 by taking advantage of some character-
istics of the RTP and RTSP protocols, as described 1n more
detail herein. Specifically, in order to perform a “virtual RTSP
skip,” streaming server 100 may coordinates operation of the
RTSP and RTP modules of the streaming server 100 using
headers of the RTSP messages called “Range” and “RTP-
Info” that allow the multimedia player 101 to know what
portion of the file the information pertains to for each RTP
packet 1t receives.

A brief explanation 1s provided herein of the meaning of
some fields that are found in the RTP packets and which are
used 1n the present invention. The detailed information about
the RTP protocol may be found 1n the RFC 3330 specifica-
tions referenced previously in this application. The “Payload”
field at the end of the RTP packet may comprise the content of
the stream, e.g., audio, video, sampled audio, sampled video,
and the like. The “Sequence number” of the RTP data packets
may be a 16-bit mteger number that may be configured to
increase by one unit each time an RTP packet of a stream 1s
transmitted. It may be used, such that the receiver of the RTP
packets may identily lost data packets and may order the RTP
packets which arrive to the receiver in a different order than
the order in which they were sent. The “Synchromization
source (SSRC) 1dentifier” field may be a 32-bit ficld used as a
unique 1dentifier. Each RTP stream sent by each data source
sends, €.g., each stream sent by streaming server 100, has a
unique SSRC 1dentifier. If a server sends multiple streams in
a multimedia transmission, such as audio and video, each
stream may have its own SSRC 1dentifier.

The “Timestamp” field may be a 32-bit integer number that
may indicates the time when the sampling of the first byte of
the content data of the RTP packet is performed, e.g., the time
when the first byte of the Payload has been sampled. Each
stream 1n the same RTSP session that 1s transmitted by RTP
packets may use 1ts own “RTP clock™ to calculate the time at
which the sampling of the first byte 1s performed. The RTP
clock of each stream may be a clock that increases linearly
and constantly. When the clock reaches 1ts maximum value,
e.g., 2°°—1 for a 32-bit number, the clock may reset and start
again at zero. For security reasons, the mitial value of times-
tamp field may be randomly selected. The timestamp values
of different streams of the same multimedia file that 1s trans-
mitted using the RTP protocol may increase at different
speeds and may take different initial values. In this way, for
cach stream that streaming server 100 transmits, streaming
server 100 also may generate a timeline for that stream. For
example, 11 a user 1s playing a content that has multiple
streams, and the user delays the playing of that content for 20
seconds, €.g., the user sends a PAUSE command 1n the RTSP
protocol, waits 20 seconds, and then sends a PLAY command,
the RTP clocks of each stream that the RTP module of the
streaming server 100 uses to calculate the timestamp may
continue advancing regularly during those 20 seconds. When
the user starts playing the content again, the value of the
timestamp field of the new RTP packets that the streaming
server 100 sends may have increased and may show the value
of the clocks at the moment the sampling of the first byte of
the content of each new RTP packet sent 1s performed.

Nevertheless, the order 1n which the data are sampled may
not be the same order in which the data are sent, nor 1s this
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necessary for a successiul data transmission. For example,
MPEG video may transmit the video frames in a different
order from the sampling order. For this reason the recerver
may use the timestamp field and not the “Sequence number”
field to determine the order in which the content should be
played. In the audio samples a clock may be used which may
have the same increment speed as the sampling frequency,
¢.g., the clock associated with an RTP audio session may be
increased by one unit each time the audio 1s sampled. For
example, with an audio sampling frequency of 16,000
samples per second (16 kHz), 1f each RTP packet contains 20
milliseconds (ms) of audio, each consecutive RTP packet may
increment the timestamp field by 320 units, e.g., 0.02 sec-
ondsx16,000 samples/second, 11 there are no pauses between
consecutive packets. The video samples may use a predeter-
mined frequency, e.g., 90 kHz, or 60 kHz.

Multimedia player 101 may use the timestamp field of the
RTP packets to calculate the moment of playing for each
portion o the content sent 1n each RTP packet. The timestamp
value of the RTP packets also may allow the multimedia
player 101 to synchronize different streams of the same ses-
s1on. For example, an audio stream may be synchronized with
a video stream, such that 1f the 20-minute and 10.4-second
video moment 1s being played, the 20-minute 10.4-second
audio moment also may be played.

The present invention may utilize the continuity of the
timestamp field of the RTP packets. Specifically, streaming
servers 100 may not rely on the timestamp data stored 1n the
files that contain the multimedia content, but rather that the
timestamp field of the RTP packets may be generated 1n the
streaming server 100 1n real time, which may taking into
account the RTSP commands that the user sends to the
streaming server 100. The timestamp field of the RTP packets
may not correspond to an index that indicates a portion of the
multimedia file, but rather may correspond to a clock that
operates 1n the streaming server 100, and may be configured
to increase linearly and constantly, and may not stop even
though the user sends an RTSP PAUSE message. Streaming
server 100 thus may use the RTSP and RTP protocols to
transmit the virtual file 330 instead of the normal file 310
when there 1s an advertising skip.

The streaming server 100 may coordinate the RTSP mod-
ule and the RTP module 1n order to pertorm the “virtual RTSP
skip,” thereby “tricking” the multimedia player 101 by send-
ing the virtual file 330 instead of performing the requested
skip 319 and sending the content 313 of the file 310. To do
this, streaming server 100 may modify the normal relation-
ship between the Normal Play Time (“NP1”") parameter ol the
RTSP messages and the timestamp field of the RTP packets.

The multimedia player 101 may not be capable of calcu-
lating, for the content of each RTP packet, to which portion of
the total content that the content of the RTP packet belongs,
solely by using the timestamp field of the RTP packets. To
make this calculation, the multimedia player 101 may need an
initial reference that relates a specific moment 1n the playing
of the multimedia file to the values that each of the clocks,
used to generate the RTP timestamp values of each of the
streams that form the multimedia file, has at that specific
moment. For example, the multimedia player 101 may need
to know that the 3.25-second moment of the playing of a
multimedia {file corresponds to an RITP timestamp
value=12345678 of the audio stream, and an RTP timestamp
value=29567112 of the video stream.

With this initial reference information, the multimedia
player 101 may calculate the playing moment that each
received RTP packet of audio and video corresponds to, as a
function of the RTP timestamp value of each packet and the
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initial reference. Moreover, this 1nitial reference information
may allow the multimedia player 101 to synchronize the
audio and video.

Streaming servers that use the RTSP and RTP protocols
may send this information that relates one moment 1n the
playing of a multimedia file to the RTP timestamp values of
cach stream to the multimedia player by using a plurality of,
¢.g., two, headers of the RTSP messages, which may be called
“Range” and “RTP-Info.” These headers may be included 1n
the RESPONSE messages that the streaming server 100 may
send to the multimedia player 101 1n response to the PLAY
messages that the multimedia player 101 sends to the stream-
ing server 100.

The Range header of an RTSP message may indicate the
play time range, and an 1nitial moment that may be used as
initial reference may be included. The Range header may
code its information 1n various ways, €.g., by using Normal
Play Time, e.g., “NPT,” which may indicate the absolute
position of the stream relative to the start of the presentation.
The NPT parameter may comprise a decimal fraction. The
left part of the decimal fraction may be seconds or hours,
minutes and seconds. The right part may be fractions of
seconds. For example, “Range:npt=3.25-15" may be under-
stood to mean that a portion of the content 1s being played that
begins at 3.25 seconds and ends at 15 seconds of a multimedia
file that may contain multiple streams. The NPT parameter 1s
explained in detail 1n paragraph 3.6 of the RFC 2326, refer-
enced previously. In many popular media players, e.g. the
Media Player™ from Microsoit™, the NPT may be the clock
that the multimedia player 101 displays for the user to asso-
ciate with the content. In some systems, information in min-
utes and seconds may be shown 1n a lower right corner of
multimedia player 101. For example, multimedia player 101
may display “39:50” which may inform the user that the
content shown corresponds to 39 minutes 50 seconds fromthe
beginning of a video. In other embodiments, the Range
header may also use other parameters to code 1ts information,
such as the SMPTE parameter, explained 1n paragraph 3.5 of
RFC 2326. For simplicity, only the NPT parameter will be
referenced with respect to these embodiments.

The field of the RTP-Info header of an RTSP message may
comprise information related to the RTP packets of each
stream transmitted using four fields called “url”, “ssrc”, “seq”
and “rtptime.” The field called “rtptime” of the RPT-Info
header may be the value of the timestamp field of the RTP
packet whose content (payload) corresponds to the start of the
range of the multimedia file indicated 1n the Range header.
This information may be the 1nitial reference that the multi-
media player 101 may use to associate each RTP packet of
cach stream with a specific moment of the multimedia file. By
using the combined mformation from the Range and RTP-
Info headers included inthe RTSP RESPONSE-type message
that the streaming server 100 sends to the multimedia player
101 in response to the PLAY message, the multimedia player
101 may relate the NPT and timestamp values to each other
and may associate each of the content of the file 310 to the
content of each RTP packet.

When the streaming server 100 receives the second PLAY
message requesting that the streaming server 100 transmait the
content of the file 310 starting from point 316, the streaming
server 100 may respond with a RESPONSE message thatmay
have a value of the Range header that indicates an initial range
at point 336 and that may have a value of the RTP-Info header
that 1indicates the value of the timestamp field of the RTP
packets that the server will send with the content, correspond-
ing to the requested range.
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Multimedia player 101 may receive the RESPONSE mes-
sage with the Range and RTP-Info values. In this way the
multimedia player 101 may associate the value of the NPT
parameter of the Range header, at the moment indicated by
the arrow 336, with the values of the rtptime parameter of
cach stream. When the multimedia player 101 calculates the
corresponding portion of the file for each RTP packet 1t
receives, the multimedia player 101 may use NPT value cor-
responding to the play moment of the file indicated with the
arrow 316 as an 1mitial reference.

Multimedia player 101 may indicate to the user that the
RTP packets 1t 1s preparing to receive may correspond to the
content portion 313, but streaming server 100 may send the
RTP packets that contain the information corresponding to
the virtual file 330, and not to the original file 310. In the
virtual file 330, the portion of the file corresponding to a range
that begins at the arrow 336 1s the portion 332 that corre-
sponds to advertising portion 312 of the file 310 that the
multimedia player 101 1s attempting to skip. In this way the
streaming server 100 may “trick” the multimedia player 101
and prevents multimedia player 101 from skipping advertis-
ing 312, since streaming server 100 continues sending RTP
packets that transmait the portion 332 of the virtual file that
corresponds to advertising portion 312 of file 310.

Using this process, the streaming server 100 may perform
the “virtual RTSP skip” and transmit the virtual file 330
instead of the original file 310 without the multimedia player
101 detecting the virtual skip.

In an embodiment of the invention, the relationship
between the values of the Range and RTP-Info headers also
may be used to allow the itial synchronization of the differ-
ent streams, such that the multimedia player 101 may estab-
lish an 1nitial relationship between the NPT parameter and the
timestamps of the RTP packets of each stream. Nevertheless,
synchronization between different streams, such as those
between the audio stream and the video stream, may be lost in
a transmission. Thus, standard streaming servers also may use
the RTCP protocol to prevent and compensate for deviations
in the synchronization that may occur in a long multimedia
transmission that contains multiple streams. To prevent
deviations 1n the synchronization of different streams, such as
in audio and video streams, streaming server 100 regularly
may send to the multimedia player messages, e.g., “SR”
messages using the RTCP protocol. These SR messages may
use a plurality of, e.g., three, fields to keep different streams of
the same presentation synchronized. The fields may be called
“SSRC,” “Network Time Protocol (“NTP”) timestamp”™ and
“RTP timestamp,” for example.

The SSRC field may identily one stream of a presentation.

The RTP timestamp field may be the value of the RTP clock
associated with each stream when the streaming server 100
initiates the sampling of the content portion that 1s sent in each
RTP packet, as discussed previously. The “NTP timestamp”™
field may be a reference clock that may be common to the
different streams that the streaming server 100 sends 1n the
same presentation, which also may be referred to as a
“wallclock.” This clock may be common for the different
streams of a presentation and may allow the multimedia
player 101 to maintain the synchronization of the different
streams 1n long transmissions.

By sending these three values in the SR messages, the
streaming server 100 may indicate to the multimedia player
101 the correspondence between the value of the wallclock
and the RTP timestamp values of the clock which may be used
to calculate the RTP timestamp value of the RTP packets of
cach stream. The value of the RTP timestamp field of an SR
message 1 the RTCP protocol of a specific stream may cor-
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respond to the value of the RTP clock associated with the
stream at the time 1ndicated 1n the NTP timestamp value. In
this way, the streaming server 100 also may allow synchro-
nization of different streams in a long transmaission.

In an embodiment of the invention, streaming server 100
may calculate the values of the fields of the SR messages of
the RTCP protocol and the RTP packets from the virtual file
330 instead of the normal file 310. In other words, the value of
the RTP timestamp field of an RTP packet of a specific stream
may correspond to the value of the RTP clock associated with
the stream at the moment sampling begins of the portion of
the virtual file 330, which may be sent 1n the RTP packet.

Nevertheless, 1n FIG. 3, the area 335 of the virtual file 330
may not correspond with any portion of the original file 310.
Moreover, the virtual file 330 may be longer than the original
file 310. This may lead to a termination of the multimedia
transmission before the user finishes viewing the content.
This additional content portion which may not be viewed 1s
illustrated in FIG. 3 as content portion 334.

In another embodiment of the invention, as shown in FIG.
4, streaming server 100 may create a first virtual file 420 from
the multimedia file 310 that may correspond to multimedia
file 310 explained 1n FIG. 3. When streaming server 100
receives the SETUP and PLAY messages 1n order to play the
content of a multimedia file 310, streaming server 100 may
begin the transmission from the beginning a virtual file 420
that may comprise one or more areas of non-obligatory adver-
tising 426 and multiple messages 427, 428 and 429.

The non-obligatory advertising portion 426, for example,
may be related to the content portion, e.g., advertising about
new movies. By increasing the length of the virtual file and
including new content that may be played in the area of the
“virtual skip” 335, the multimedia transmission may be pre-
vented from terminating before the user finishes viewing the
content, as shown 1n area 334 of FIG. 3. Advertising portions
421 and 422, and content portion 423 of virtual file 420 may
correspond to advertising portions 311 and 312, and content
portion 313 of digital file 310. Similarly to FI1G. 3, advertising,
portion 442 of virtual file 440 may correspond to segment 422
of virtual file 420, as shown by arrows 431 and 432.

If a multimedia player sends a second PLAY message
whose play range begins at 416, the streaming server 100 may
create a new virtual file 440 and may perform a *“virtual skip”
as explained above with respect to FIG. 3. The virtual RTSP
skip of the file 420 to the file 440 may be indicated by the
broken lines 431, 432, 433, 434, 435, 436 and 437. Once the
virtual file 440 has been created, the streaming server 100
may transmit portions of the new virtual file 440 using the
same RTSP session used to send the file 420. By this “virtual
skip,” advertising portion 442, which may correspond to
advertising portions 422 and 312 of virtual file 420 and digital
file 310, respectively, may play prior to playing the content.
Additionally, messages 427, 428, and 429 from virtual file
420 may correspond to messages 447, 448, and 449 1n virtual
file 440, as shown by broken lines 434, 435, 436, and 437.

In this way, by increasing the size of the virtual file 420 that
may be transmitted at the time the second PLAY message 1s
received, the transmission may not end without playing the
area 334, as shown 1n FIG. 3. In the virtual file 440, area 445
may correspond to a portion of the non-obligatory advertising
426. This correspondence may be indicated in FIG. 4 with the
broken line arrow 438. Thus, 11 the user sends a third PLAY
message that may begin the play range 1n the area 4435, the
server may transmit the non-obligatory advertising 426.

In the virtual file 440, the advertising portion that already
has been viewed, e.g., advertising portion 441 may corre-
spond to advertising portion 421 1n virtual file 420, and adver-
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tising portion 311 1n file 310. The beginning of file 310 may
correspond to the beginning of virtual files 420 and 440, as
shown by broken lines 324 and 497, respectively. Further, the
point 315 at which the second PLAY message 1s recetved 1n
file 310 may correspond to similar locations 1n virtual files
420 and 440, as shown by broken lines 3235 and 496, respec-
tively.

In an embodiment of the invention as shown in FIG. 5,
when the user mnstructs multimedia player 101 to send the
second PLAY message with start of play at 526, the streaming
server 100 may create a new virtual file 540 that first may
transmit a multimedia message 547 before continuing to
transmit the obligatory advertising 542 and the content 543.
In this embodiment, obligatory advertising 542 may be
inserted 1nto virtual file 540 after multimedia message 547 1s
iserted into virtual file 540, as shown by broken lines 531
and 532. Multimedia message 547 may correspond to multi-
media message 527 of virtual file 520, as shown by broken
line 535. The multimedia message 547 may make an 1ndica-
tion to the user, e.g., that the user may be viewing content
financed by advertising and that the advertising may not be
skipped. In an embodiment of the invention, the streaming
server 100 may end the multimedia transmission i1f the mul-
timedia player 101 sends another PLAY message to skip the
advertising.

In still another embodiment of the invention, shown in FIG.
6, a multimedia player 101 may receive a multimedia file 620,
and may send a second PLAY message with 1nitial range at
the point indicated by the arrow 626, in order to skip the
portion 622 with advertising. The streaming server 100 cre-
ates a new virtual file 640 that transmits a multimedia mes-
sage 648, which may correspond to message 628 of virtual
file 620, as shown by broken line 635. Virtual file 640 also
may include non-obligatory advertising 644, which may cor-
respond to non-obligatory advertising 624 of virtual file 620.
Multimedia message 648 may have a duration of 10 seconds,
for example, and may notily the user that he must go back to
see the advertising again within 10 seconds.

If the multimedia player 101 sends a reverse PLAY mes-
sage within 10 seconds, returning to a play point prior to the
point 625 that the streaming server 100 was transmitting
when the user performed the skip, then the streaming server
100 may return to using virtual file 620 and may continue the
advertising transmission 622. In FIG. 6, the reverse PLAY
message 1s indicated by line 649.

I1 the multimedia player 101 does not send a reverse PLAY
message within the 10 seconds of the message 648, then the

streaming server 100 continues transmitting the message 648
and ends the transmission of the multimedia file.

FIG. 7 shows another virtual file which, similarly to the
embodiment shown 1n FIG. 6, may create virtual file 740, and
may transmit a message 748, which may correspond to mes-
sage 728 of virtual file 720, as shown by broken line 735, to
the multimedia player 101. Unlike the embodiment shown 1n
FIG. 6, however, in FIG. 7, the streaming server 100 may not
wait for a reverse PLAY message. In this embodiment,
streaming server 100 simply may transmit message 748 and
may end the transmission. The message 748, for example,
may notify the user that he has performed an unauthorized
skip of the advertising and 1t 1s going to terminate the trans-
mission.

In an embodiment of the invention, fast-forwarding
through portions of content also may be prevented. In the
RTSP protocol, the fast forward may operate, such that when
the streaming server 100 1s transmitting at twice the normal
speed, the streaming server 100 may only send RTP packets
only one out of every two video images to the multimedia
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player 101. If the speed 1s four times normal speed, the
streaming server 100 only may send one out of every four
images, and so on. The RTSP protocol may use a header
called “Scale” that 1s explained in paragraph 12.34 of the RFC
2326, the related portions of which are described herein.

A value of 1 1n the Scale header may 1nstruct the streaming
server 100 to transmit the content to the multimedia player
101 at normal play speed. I1 the Scale value 1s not 1, then the
value may 1ndicate the ratio at which content may be trans-
mitted with respect to the normal play speed, e.g., a ratio of 2
instructs the streaming server 100 to transmit at twice the
normal speed. Similarly, a ratio of 0.5 may 1nstruct streaming,
server 100 to transmit the content at half the normal speed. A
negative ratio may instruct streaming server 100 to play the
content in reverse, e.g., in the direction that goes from the end
ol the content toward the beginning of the content.

A multimedia player 101 that 1s playing a multimedia file,
¢.g., a lile containing content 420 1n FI1G. 4, may send a PLAY
message to the streaming server 100 with a Scale value of 2,
such that the advertising plays quickly. In an embodiment of
the mvention, the streaming server 100 may consider the fast
forward as equivalent to skipping the advertising, and pro-
ceeding as explained in FIGS. 3 to 7.

Using the embodiment described with respect to FIG. 4 as
an example, if the multimedia player 101 1s playing the con-
tent of a file 420 and at point 3235 the player sends a message
to the server to increase the speed of play, the streaming server
100 may transmits the content at the requested speed. When
the transmitted content reaches point 416 the multimedia
player 101 again may send another PLAY message with a
start range at 416 and normal play speed 1n order to view the
content at normal speed. Upon recerving this second PLAY
message, the streaming server 100 may detect that all of the
advertising 422 has not been transmitted, and thereby may
treats the fast forward command as a PLAY message, 1n the
manner described previously. Other combinations that use
messages like the ones explained 1n FIGS. 5, 6 and 7 are also
applicable and make 1t possible to manage fast forward as a
way of skipping different forms using different virtual files
that may comprise messages for a user who 1s using a multi-
media player.

In still another embodiment of the mvention, streaming
server 100 may choose among different types of virtual files,
depending on the type of multimedia player 101 used 1n the
equipment 102. In order to detect the type of multimedia
player, the streaming server 100 may use the header called
“User-Agent” that indicates 1n the RTSP messages the mul-
timedia player that 1s sending them. The RFC 2326 specifi-
cations, in paragraph 12.41, refer to paragraph 14.42 of the
specifications for the HTTP protocol to explain the “User-
Agent” field.

Although the RTSP protocol 1s a common specification,
cach multimedia player 101 may implement it in a particular
manner. Moreover, there are parts of the RTSP protocol that
the RFC 2326 considers optional. In an embodiment of the
invention, streaming server 100 selects the mode of opera-
tion, e.g., one of the modes described with respect to FIGS.
4-7 based on the type of multimedia player 101. By adapting
the mode of operation of the streaming server 100 to each type
of multimedia player 101, the streaming server 100 also may
detect 1f multimedia player 101 1s an unauthorized type used
to avoid viewing advertising or for unauthorized uses of the
content and avoid it. Thus, the streaming server 100 may store
this information about unauthorized players in its database
108.

An example of unauthorized multimedia player 1s an appli-
cation installed 1n the same equipment 102 as the multimedia
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player 101 and that may not play the multimedia file while 1t
1s downloading, but rather may be limited to storing the
content of the multimedia file 1n the equipment 102 1n order to
be able to play 1t later, directly from the equipment 102
without needing to connect to the streaming server 100, by
taking advantage of the multimedia player cache 120 or other
type of local memory device (outside server 100) that 1s
accessible to multimedia player 101.

When the streaming server 100 detects an unauthorized
player, streaming server 100 may send a RESPONSE error
message to the multimedia player or not process the PLAY
message and not send the corresponding RESPONSE mes-
sage, or streaming server 100 may send a RESPONSE mes-
sage as though 1t had processed the PLAY message, but nev-
ertheless may 1gnore it. It may also occur that a user uses an
authorized multimedia player 101 1n a way that avoids view-
ing the advertising. For example, a user may use an Internet
browser that may comprise a plug-in that 1s a multimedia
player 101, but instead of playing a multimedia file, the user
may use the browser’s “Save As” option to keep the multi-
media file without playing 1t while 1t 1s downloading. In this
case, streaming server 100 may detect this unauthorized use,
for example analyzing the RTCP control messages that the
multimedia player 101 sends to the streaming server 100 and
may terminate the transmission 11 it detects that the multime-
dia player 101 1s not playing the multimedia file while 1t 1s
being downloaded.

The streaming server 100 may prevent the multimedia
player 101 from being able to play the content of a file more
than once without seeing the advertising again. Thus, the
streaming server 100 may generate a new virtual file, e.g. the
virtual file 420 shown 1n FIG. 4, under some circumstances
that are explained herein. The streaming server 100 may
account for time elapsed since a transmission of the content
portion that a user instructs a multimedia player 101 to
request to play again. For example, a user may use a multi-
mediaplayer 101 to view all of the advertising before viewing
a movie that 1s transmitted from the streaming server 100, and
may wish to see specific scenes again within a few minutes or
hours, which may be allowed, but after a few days or weeks,
may be disallowed by streaming server 100 unless the user
views the advertising portion again.

In order to manage this operation, streaming server 100
may use the “Cache-Control” and “Expires” headers in the
RTSP messages, or similar type messages, that streaming
server 100 sends to the device 102 and multimedia player 101,
¢.g., in the RESPONSE message that streaming server 100
sends 1n response to a SETUP message from the multimedia
player 101.

The Cache-Control header and its operation are explained
in paragraphs 12.8 and 13 of the RFC 2326. The Expires
header 1s explained 1n paragraph 12.19 of the RFC 2326. The
Cache-Control header may regulate the operation of the dii-
ferent cache devices located between the streaming server
100 and the multimedia player 101, including for example a
cache 120 of device 102 accessible by multimedia player 101.
The Expires header may report when a multimedia content or
a description file of a multimedia content expires. A cache
device may be configured to disallow the transmission of
expired content, and to contact the streaming server 100 1n
order to recerve updated content. By using the headers,
streaming server 100 may operate to create a new virtual file
with advertising, or allow the advertising to be skipped,
depending on the time elapsed since 1t transmitted a multi-
media file.

For example, the streaming server 100 may use the “must-
revalidate” wvalue 1n the Cache-Control header of the
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RESPONSE message that streaming server 100 sends to the
multimedia player 101 in response to a SETUP message. This
value of the Cache-Control header may indicate to the cache
devices that the cache devices should not transmit an expired
content without first validating 1t with the streaming server
100. The content may expire at the time indicated in the
Expires header. This method of marking content which has
not actually expired as expired 1s not provided for in the
RTSP. The marking of unexpired content as expired may be
carried out in order to, for example, allow the creation of a
new virtual file in the streaming server 100, and to allow
isertion of new advertising when a certain amount of time
has elapsed, e.g., 24 hours. Other embodiments of the inven-
tion may use the Cache-Control and Expires headers 1n other
ways 1n order to accomplish the same objective. For example,
streaming server 100 may give the “no-cache” value to the
Cache-Control header, indicating that the multimedia trans-
mission may not be stored 1n any cache. Streaming server 100
also may use a cache control or other system, depending on
the type ol multimedia player used.

Although 1n various implementations the streaming server
100 makes use of headers to control the availability of data
stored 1n a cache, other implementations of the present inven-
tion are not so limited. For example, in alternative embodi-
ments, server 100 may implement other types of control func-
tions to control cache devices or other types of data storage
devices 1n order to achieve the same or similar results.

FIG. 8 1llustrates a verification process used by the stream-
ing server 100 to vernily whether the advertising has been
transmitted, according to an embodiment of the mvention.
The streaming server 100 may recerve a PLAY-type RTSP
message at step 801, which may comprise a Range header.
The Range header may comprise an initial range and final
range, and the initial range may not correspond with the
beginning of the multimedia file. At step 802 the streaming,
server 100 may perform the verification of whether RTP
packets with all of the advertising have been transmaitted from
the multimedia file that may be located prior to the mnitial
range.

If the streaming server 100 has transmitted all of the adver-
tising from the multimedia file prior to the mitial range, then
at step 803 the streaming server 100 may process the PLAY
message normally and may transmit the range of multimedia
content indicated 1n the PLAY message. In this way, a user
may move about freely i1n the portions of the file whose
advertising the user has already viewed. For example, 11 all of
the advertising 1s at the beginning of the file, this may allow
the user to mstruct the multimedia player 101 to go forward or
backward freely 1n the multimedia file 1n order to choose the
content that the user wants to see. Nevertheless, 11 1n the
verification at step 802, the streaming server 100 detects that
all of the advertising has not been transmitted from the mul-
timedia file before the 1nitial range, the streaming server 100
may go to step 804, in which a PLAY message which contains
instructions to skip an advertisement may be processed by the
streaming server 100. This may cause streaming server 100 to
execute one of the operations to continue playing the adver-
tising, e.g., the operations described with respect to FIGS.
4-7. At step 8035, the process may terminate.

With reference to FIGS. 1A and 9, a method of transmitting
streaming data from a server 100 to a data storage medium
120 accessible to a multimedia player 101 1n one implemen-
tation 1s disclosed. In the discussion that follows, and by way
of example, the data storage medium 120 1s often described as
a cache device. In addition, the RTSP 1s disclosed as the
communication means used by the streaming server 100 to
control accessibility of data in the cache by the multimedia
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player 101. It 1s important to understand, however, that the
implementations described herein are not limited to any par-
ticular type of memory device nor are they limited to any
particular communications protocol for controlling accessi-
bility to the data stored 1n the memory device.

FIG. 9 shows a file 910, containing an advertising portion
912, and several content portions, namely 911, 913 and 914.
File 910 might be, for example, a multimedia file or a con-
tainer file stored in the database 108 of the streaming server
100. For the sake of simplicity, file 910 1s shown with only one
advertising portion and three content portions. It 1s appreci-
ated that none of the implementations disclosed herein are
limited to multimedia files have any particular number of
advertising portions or content portions. In addition, multi-
media file 910 may contain multiple streams, such as audio
and video streams, which are not illustrated 1n FIG. 9.

In one implementation, multimedia file 910 1s a file previ-
ously stored in data base 108. In other implementations,
server 100 accesses one or more data sources located within
the server or outside the server to construct multimedia file
910. This may occur at the time a multimedia request 1s
received in the server 100 from multimedia player 101, or at
some time prior or after such request. In one implementation,
multimedia file 910 comprises streaming data portions hav-
ing an order of transmission, such as in the following order:
911,912, 913 and 914. In some implementations the order of
transmission of the streaming data portions 1s consistent with
the sequence in which the data portions are designated to be
played by the multimedia player 101. In other implementa-
tions, the order of transmission of the data portions i1s not
consistent with the intended play sequence of the data por-
tions. The implementations of FIG. 9 represent the former
with arrows 10, T1, T2, T3 and T4 indicating the start and/or
end moments of portions 911, 912, 913 and 914 of multime-
dia file 910. In one implementation, moment T0 corresponds
to the start time of content portion 911 and also to the begin-
ning of the presentation. In such an mstance, T0 may have a
time value of zero seconds, but may be any other value having
a known relationship with atleast T1, and preferably also with
12,13 and T4. In some implementations one, some, or all of
10, T1, T2, T3 and T4 have a direct correspondence with a
normal play time (NPT) of the streaming data. The NPT may
correspond to a clock the viewer associates with the playing
moment of a multimedia files. This value 1s often digitally
displayed on the device 102 and advances normally when the
multimedia player 1s in normal play mode (scale=1),
advances at a faster rate when 1n fast forward mode (high
positive scale ratio), decrements when in reverse mode (high
negative scale ratio) and 1s fixed 1n pause mode navigation
mode. In other implementations, one, some, or all of T0, T1,
12, T3 and T4 do not directly correspond with the NPT, but
has some other known association with the NPT. In addition,
the NPT need not correspond to a clock that 1s viewable to a
user.

In one implementation, data portion 913 1s an advertising-
sponsored content portion that 1s designated as being repro-
ducible or playable 1n device 102 only after all, substantially
all, or atleast a portion of the advertising portion 912 has been
played by the multimedia player 101. For discussion pur-
poses, 1 such an instance, data portion 912 1s referred to
herein as an obligatory advertising portion.

As previously discussed, upon receiving a request for mul-
timedia data from the multimedia player 101 (e.g., 1n the form
of an RTSP SETUP message and a subsequent RI'SP PLAY
message), streaming server 100 may initiate the transier of a
multimedia file, such as file 910, to the multimedia player 101
in a manner that enables the multimedia player to start playing
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the streaming data as 1t 1s being downloaded from the server
100. In one implementation, while the multimedia file 910 1s
being downloaded from server 100, all or part of the file 910
1s also stored i a local data storage medium 120 that is
accessible to the multimedia player 101. The term local data
storage medium refers to any data storage medium located
outside server 100 (e.g., memory 120, memory 130, etc.), and
1n many instances serves the purpose of reducing latency. The
local data storage medium 120 may be a cache, flash memory,
or any other suitable data storage device.

In one implementation, at least a portion of multimedia file
910 1s transmitted to the local data storage medium 120 prior
to any portion of the file being played by the multimedia
player 101. In another implementation, the advertising-spon-
sored content portion 913 1s not transmitted to the local data
storage medium 120 until the server 100 has determined that
all, or substantially all, of the obligatory advertising portion
912 has been played by the multimedia player 101. In another
implementation, the advertising-sponsored content portion
913 1s not transmitted to the local data storage medium 120
until the server 100 has determined that all, or substantially
all, of the obligatory advertising portion 912 has been played
by the multimedia player 101 and upon subsequently receiv-
ing a play request from the multimedia player. In another
implementation, the data portions of the multimedia file 910
do not reside within, or are otherwise made accessible to the
multimedia player 101, via a single server. For example, in
one implementation the obligatory advertising portion 912 1s
accessed through a first server while the advertising-spon-
sored content portion 913 1s accessed through a second server.
In another implementation, the obligatory advertising portion
912 1s transmuitted to the data storage medium 120 prior to the
advertising-sponsored content portion 913 and at a first trans-
mission rate. The advertising-sponsored content portion 913
1s 1n turn transmitted to the data storage medium 120 at a
second transmission rate slower than the first transmission
rate at least until the server 100 has determined that all, or
substantially all, of the obligatory advertising portion has
been played by the multimedia player 101.

With continued reference to FI1G. 9, reference numeral 920
represents a memory location or locations 1in cache 120. In the
example of FIG. 9, arrow 930 represents the part of file 910
which has been stored 1n the cache 120 at a given time. In one
implementation, multimedia player 101 may be playing con-
tent portion 911 while portions 912, 913 and 914 are trans-
mitted and stored in cache 120. Reference numerals 921, 922,
923 and 924 correspond to data portions 911, 912, 913 and
914 of file 910 which have been or are to be downloaded into
cache 120. Such correspondence 1s indicated by dashed lines
940, 941, 942 and 943. In the example of FI1G. 9, a portion of
the cache 120, represented by reference numeral 924, has not
yet been filled with the contents of content portion 914 of
multimedia file 910. In some implementations, data portions
921,922,923 and 924 comprise all of the data existing 1n data
portions 911, 912, 913 and 914, respectively. In other imple-
mentations data portions 921,922,923 and 924 comprise less
than all of the data existing 1n data portions 911, 912,913 and
914. For example, some header imnformation or metadata
information may not be stored in cache 120. Also, 1n some
instances the server 100 may vary the quality of the streaming
data transmitted to device 102 that results 1n a subset of the
data being sent from the server 100 to device 102. This may
occur when a low quality download is requested from the
multimedia player 101. There may also be other instances
when the server 100 detects or 1s made aware of, for example,
transmission latency or cache memory storage problems that
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result 1in the server 100 sending to device 102 less than all the
data of one or more of the dataportions 911,912,913 and 914.

Upon transmitting the data portions 911,912,913 and 914,
or a subset thereof (e.g., data portions 912 and 913), the
transmission occurs 1in a manner so that the data portions 921,
922, 923 and 924 that may become stored 1n cache 120 have
a known relationship to data portions 911, 912, 913 and 914.
The known relationship may take any form that permits the
server 100 to associate a moment of data portions 921, 922,
923 and 924 as they are played by the multimedia player (e.g.,
NPT) with the same, or substantially same, moment of data
portions 911, 912, 913 and 914. In one implementation the
known relationship 1s based on the NPT. For example, T0 may
mark the beginning of content portion 911 and may corre-
spond to a NPT 00:00:00 (zero seconds), T1 may mark the
beginning of obligatory content portion 912 and may corre-
spond to a NPT o1 00:05:00 (five minutes ), 12 may mark the
beginning of advertising content 913 and may correspond to
a NPT o1 00:10:50 (ten minutes and {ifty seconds), T3 may
mark the beginning of content portion 914 and may corre-
spond to 01:27:00 (one hour and twenty-seven minutes), and
T4 may mark the end of the content portion 914 and may
correspond to 02:00:00 (two hours). Hence, in accordance
with this example, server 100 may receive NPT information
from the multimedia player 101 and determine from this
information the moment of the multimedia file 910 that 1s
being played, or attempting to be played, by the multimedia
player. In other implementations different methods are used
to make the known relationship. In one implementation the
multimedia file 910 comprises sequence data that 1s transmuit-
ted along with the data portions 911, 912, 913 and 914. The
sequence data may be transmitted within a header of the
packets transmitted from the server 100. In another imple-
mentation, the known relationship i1s based on a combination
of NPT and sequence data. Other methods of establishing the
known relationship may also be used.

The use of a local data storage medium, such as cache 120,
to permit the multimedia player 101 to access the requested
multimedia mformation provides a number of advantages in
the transmission of multimedia files. However, 1t also pre-
sents a problem for the streaming server 100 because the
multimedia player 101 may send a message to the streaming
server to skip all or part of obligatory advertising portion 912
at a time when the streaming server has already transmitted to
the cache 120 all or a part of advertising-sponsored content
portion 923 that corresponds to content 913 of multimedia file
910.

A skipping of obligatory advertising portion 922 can occur
in several ways. As depicted 1 FIG. 9 by arrow 931, the
multimedia player 101 may mitiate a PL AY-type message, for
example, 1n the RTSP protocol, for the purpose of causing the
play to commence after the beginning o the obligatory adver-
tising portion 922. An unauthorized skipping of obligatory
advertising portion 922 may also occur by the multimedia
player 101 1nitiating a request to fast forward through at least
a portion of obligatory advertising portion 922.

In one implementation, upon the server 100 detecting, or
otherwise being made aware that the playing of all or part of
the obligatory advertising portion 922 1s attempting to be
avoided by the multimedia player, the server 100 sends to the
device 102 a message with data storage medium control infor-
mation for the purpose of preventing or inhibiting the adver-
tising-sponsored content portion 923, and 1n some instances
content portion 924, stored 1n the data storage medium 120
from being played by the multimedia player 101 or otherwise
reproduced within or by device 102. In one implementation
this 1s accomplished by the server 100 sending to device 102
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data storage control information that functions to cause the
advertising-sponsored content portion 923 in the data storage
medium 102 to be marked as expired. In one implementation,
in the event that not all of multimedia file 910 has been
transmitted to data storage medium 120, the server 100 also
terminates the transmission of the multimedia file. In one or
more of the implementations herein described, the server 100
also sends to the multimedia player 102 a message that
informs the user of an unauthorized navigation request.

With continued reference to FI1G. 9, another skip, indicated
by the arrow 932, involves the multimedia player 101 sending,
a type of reverse navigation control message to cause the play
moment of the advertising-sponsored content portion 923
stored 1n cache 120 to be replayed by the multimedia player.
In the same way as 1n the previous skip 931, the skip 932 may
be performed by the multimedia player by the sending of a
PLAY-type message in the RTSP, which notifies the stream-
ing server 100 of the intent to play the content from moment
12. In the skip indicated by arrow 931 the multimedia player
101 attempts to skip obligatory advertising portion 922. In the
skip indicated by arrow 932 the multimedia player 1s not
attempting to avoid the obligatory advertising portion 922.
However, both skips, 931 and 932, may be executed by the
multimedia player 101 using the same message (e.g., an
RTSP PLAY-type message requesting a play from moment
12).

In one implementation, streaming server 100 distinguishes
between the two types of skips 931 and 932 by determining 11
the obligatory advertising portion has been played by multi-
mediaplayer 101. If the server 100 determines that the obliga-
tory advertising portion has not been played by the multime-
dia player 101, the server interprets the navigation message
sent by the multimedia player to be an unauthornzed skip 931
and 1nhibits or prevents full access to the associated advertis-
ing-sponsored content portion by the multimedia player until
the obligatory advertising portion has been played. The server
may 1mplement any one of a variety of methods, including
those discussed above (or combinations thereot), to inhibit or
prevent the advertising-sponsored content portion from being,
played by the multimedia player. If, on the other hand, the
server 100 determines that the obligatory advertising portion
has been played by the multimedia player 101, the server
interprets the navigation message sent by the multimedia
player to be an authorized skip 932 and does not 1nhibit or
prevent the advertising-sponsored content portion from being
played by the multimedia player.

In accordance with one implementation, server 100 main-
tains a first time variable whose value 1s responsive to the
multimedia player navigation mode messages received in the
server. The navigation modes being, for example, play, fast
forward, reverse, rewind, pause, stop, etc. In one implemen-
tation the first time variable assumes, upon recerving a navi-
gation message irom the multimedia player 101, a value
corresponding to a moment (10, T1, T2, T3, T4 or any
moment between) of multimedia file 910. In one 1implemen-
tation the first time variable takes the NPT clock value of the
multimedia player 101 when the navigation message was
sent. In such an implementation, server 100 determines that
the playing of all or a portion of the obligatory advertising
portion 1s attempting to be avoided by the multimedia player
upon receiving a fast-forward, skip, or like navigation mes-
sage Trom the multimedia player when the first time variable
has a value corresponding to a moment between 11 and T2.

In other implementations, server 100 uses a second time
variable that may be used 1n licu of the first time variable or in
conjunction therewith. The second time variable permits the
streaming server 100 to be aware of which part of the multi-

5

10

15

20

25

30

35

40

45

50

55

60

65

24

media file 1s being played by the multimedia player 101. As
explained above, the RTP protocol uses a clock associated
with each stream, for instance, an audio or a video stream,
which 1s used to calculate the timestamp field of each RTP
packet. The clock associated with each stream 1s not respon-
stve to the multimedia player navigation messages recetved in
the server 100 and continues to run even when the streaming
Server rece1ves a pause message, such as a PAUSE-type RTSP
message. The second time variable 1s maintained by the
streaming server 100 and has a value that alters differently
than the timestamp clock. In one implementation the value of
the second time variable increments, decrements or ceases to
increment or decrement in response to the navigation mes-
sages recerved from the multimedia player 101. According to
this method, server 100 makes use of the second time variable
in determining which part of the multimedia file 910 1s being
played, or attempting to be played, by the multimedia player
101. This permits the streaming server 101 to determine 11 an
obligatory advertising portion has been played by the multi-
media player prior to the server enabling the multimedia
player full access to an associated advertising-sponsored con-
tent portion.

As explained above, a multimedia player PLAY message
includes a parameter known as RANGE indicating the part of
the multimedia file 910 that the multimedia player wishes to
receive. In accordance with one implementation, when the
streaming server 100 receives a PLAY-type message with a
RANGE parameter indicating a playback range—{for
example, showing a starting and ending time, or merely a
starting time—the server 100 updates the value of the second
time variable to the starting time indicated in the RANGE
parameter. When the second timer variable has been updated
with the 1mitial value, the streaming server 100 increases the
second time variable value 1n response to multimedia player
navigation messages received from the multimedia player
101. For example, when the streaming server receives a
PAUSE-type message from the multimedia player, the
streaming server stops incrementing the second time variable.
This enables the streaming server 100 to know the moment of
the multimedia file 910 being played in the multimedia player
101 regardless of the amount of content that has been trans-
mitted to and received in the cache 120.

In one 1implementation the second time variable maintains
a value 1 seconds. In the example that follows, the second
timer variable uses milliseconds as the measuring umit. The
use of other time increments may also be used.

The following are examples that illustrate the use of the
second time variable maintained by server 100. Table 2 rep-
resents data that may be stored in server 100 that includes the
beginning and end time of the multimedia file 910 data por-
tions.

TABLE 2
Start Time End Time Content Type
10 11 Content
T1 T2 Obligatory Advertising
T2 T4 Advert-Sponsored

Content

In accordance with one example and with continued refer-
ence to FIGS. 1A and 9, the server 100 recerves a PLAY-type
message from multimedia player 101 and 1n response begins
the transmission of multimedia file 910 from the moment T0.
Upon receiving the message from the multimedia player 101,
the streaming server 100 mnitializes the second time variable
at 0.000 milliseconds and begins incrementing the second
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time variable value 1n one millisecond intervals. When the
second time variable has value corresponding to moment T3,
the multimedia player 101 sends a navigation message to the
streaming server 100 that represents a request to play adver-
tising-sponsored content portion 923 from 1ts beginming
which 1s recognized by the server as moment 1T2. This mes-
sage corresponds to the skip 932 discussed above. Upon
receiving the navigation message, the streaming server 100
determines by use of the second time variable that the navi-
gation message sent by the multimedia player was sent at a
moment corresponding to 'T3. This implies that the obligatory
advertising portion has been satistactorily played by the mul-
timedia player and that the skip 1s an authorized skip. As a
result, the server takes no action to impede full access by the
multimedia player to the advertising-sponsored content por-
tion 923 stored 1n cache 120.

In another example, the multimedia player 101 initially
sends a PLAY-type message to request that the streaming
server 100 transmit multimedia file 910 starting at moment
T0. Upon recerving the first navigation message, the stream-
ing server mitializes the second time variable to 0.000 mailli-
seconds and begins imncrementing the second time variable
value 1n one millisecond intervals. When the second time
variable has value corresponding to moment 11, the multi-
media player 101 sends a second navigation message to the
streaming server 100 that represents a request to play adver-
tising-sponsored content portion 923 without having first
played the associated obligatory advertising portion. This
navigation message corresponds to skip 931 shown 1n FIG. 9.
Uponreceiving the second navigation message, the streaming,
server checks the value of the second time variable which has
a value corresponding to moment T1. The streaming server
then checks 1n Table 2 11 there 1s any obligatory advertising,
between moment T1 and moment T2. Because Table 2 indi-
cates that an obligatory advertising portion does exist
between moments T1 and T2, the server 100 determines that
the multimedia player 1s attempting an unauthorized skip. In
response to recerving the unauthorized skip request the server
100 1nhibits or prevents the multimedia player from playing
all or a portion of the advertising-sponsored content portion.
In one implementation this 1s accomplished by the server 100
sending to device 102 a cache control message to mark the
advertising-sponsored content portions 923 and 924 stored 1in
the cache as expired and terminating the transmission of any
part of the multimedia file that may be 1n progress. The server
may take other actions like, for example, those previously
described.

The second time variable can be used 1n a similar way to
determine when or 1f the multimedia player 1s attempting to
tast forward through a part of the obligatory advertising por-
tion 922. In response to recerving an unauthorized fast for-
ward request from the multimedia player, the server 100
inhibits or prevents the multimedia player from playing all or
a portion of the advertising-sponsored content portion. In one
implementation this 1s accomplished by the server 100 send-
ing to device 102 a cache control message to mark the adver-
tising-sponsored content portions 923 and 924 stored in the
cache as expired and terminating the transmission of any part
of the multimedia file that may be in progress. The server may
take other actions like, for example, those previously
described.

In one implementation, the server 100 tracks the duration
and/or scan rate of the fast forward request and only takes
action to restrict access to the advertising-sponsored portion
upon determining that a threshold amount of the obligatory
advertising content has been avoided. This function avoids
disrupting the streaming session 1n the event a user madvert-

10

15

20

25

30

35

40

45

50

55

60

65

26

ently and only momentarily initiates a fast forward request
that avoids only a small part of the obligatory advertising
portion. In one immplementation the threshold amount 1s
related to a fixed duration. In other implementations the
threshold amount varies depending on the overall duration of
the obligatory advertising portion. In one implementation the
server 100 tracks the number of unauthorized fast forward
requests 1t receives and takes action to restrict access to the
advertising-sponsored content when the number of fast for-
ward request reach a determined threshold, regardless of the
amount of obligatory advertising content that has attempted
to be avoided.

In one implementation, after having sent a message to mark
content stored 1n cache 120 as expired, the streaming server
then transmits new data to the cache 120 to replace that which
has been marked as expired. This may ivolve retransmitting
an entirely new multimedia file or replacing only those por-
tions that have been marked as expired. In one implementa-
tion the server may mark as expired portions 922,923 and 924
and subsequently retransmit using the same streaming ses-
s1on new data portions comprising at least all, or substantially
all of the data that existed 1n data portions 922, 923 and 924.
In one 1mplementation the server reorders or displaces the
play sequence of at least some of the data so that a subset of
what was once a part of advertising-sponsored content 923 1s
positioned before obligatory advertising portion 922, with the
remaining data of what was data portion 923 placed after the
obligatory advertising portion. This enables a user of the
multimedia player to view more media content before being
obliged to view an advertisement. The purpose being to entice
the user to continue the viewing experience without initiating
another attempt to avoid the obligatory advertising portion. In
one 1implementation, 1 another attempt to avoid all or a por-
tion of the obligatory advertising portion 1s detected by the
server 100, the server takes any one of a variety of actions to
inhibit or prevent any advertising-sponsored content from
being played by the multimedia player and ends the streaming
SESS101.

In the previous example, 1t 1s not necessary that the server
100 retransmit the same obligatory advertising content or the
same advertising-sponsored content. For example, 1n one
implementation the server retransmits an obligatory advertis-
ing portion with different content than the first. For example,
the new obligatory advertising portion may comprise all or a
subset of the first obligatory advertising portion with addi-
tional advertising content. The new obligatory advertising
portion may also comprise all new content. In one implemen-
tation selection of the content to be included 1n the new
obligatory advertising portion 1s based on the actions taken by
the user of the multimedia player during the streaming ses-
s1on. For example, 11 during the streaming session a user o the
multimedia player has previously viewed all or substantially
all of an advertisement, the server may select to retransmit the
same advertisement or an advertisement of a similar nature.
The similar nature may be based on product or service type,
duration of the advertisement, etc. In other implementations
the server 100 may select new advertising content based on
the perceived attention span or viewing habits of the user of
the multimedia player. For example, i1 during the streaming
session a number of fast forward and/or skip type messages
are recerved 1n the server 100, the server may in response to
receiving an unauthorized navigation message from the mul-
timedia player retransmit new content with more, yet shorter,
advertising portions dispersed between more, yet shorter,
content portions.

FIG. 10 shows other examples where after having marked
the advertising-sponsored content portion 923 and 924 as
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being expired, the server initiates transmission of streaming,
data once again using the same streaming session as before. In
the examples of FIG. 10, the streaming server 1s capable of

using any of the methods previously described 1n conjunction
with FIGS. 3 through 7. For example, as shown in FIG. 10, the
streaming server 100 creates a new {ile or virtual file 1030,

wherein at least some of the contents of multimedia file 910,
as shown by the dashed lines 1022, 1023 and 1024, are dis-
placed. In one implementation the displaced content also

includes a new time stamp variable. In file 1030, data portions
1031 and 1032 correspond to the data portions 911 and 912 of
multimedia file 910, respectively. Data portion 1033 corre-
sponds to data portion 912 and data portion 1034 corresponds
to data portions 913 and 914. Subsequent to the creation of the
new file 1030, the server transmits to device 102 the obliga-
tory advertising portion 1033 where 1t 1s stored 1n memory
location 9235 of cache 120. Advertising-sponsored content
portion 1034 1s in turn transmitted by the server to device 102
where 1t destined to be stored 1n memory location 9245 of
cache 120. As a result of the displacement, when the multi-
media player performs, for example, skip 931 1t access the
same obligatory advertising portion which now resides 1n
memory location 9235 which corresponds to moment 12. In
this manner, when the multimedia player performs skip 931 to
Tump an obligatory advertising portion, the streaming server
100 overrides the contents of at least part of the cache memory
and replaces 1t with the obligatory advertising to prevent the
multimedia player from skipping the obligatory advertising,

A problem that may occur when a user of the multimedia
player initiates several skips 1n a streaming session. For
example, the multimedia player may begin playing the con-
tent of multimedia file 910 from moment T0 and continue
playing until moment T3. At moment T3 the player may skip
back to moment T1 and then skip forward from moment T1 to
moment T2 to avoid replaying the obligatory advertising
portion 922, previously played by the multimedia player. In
this case, the streaming server may consider the skip from T1
to T2 as an unauthorized skip.

To avoid this problem, 1n one 1implementation the stream-
ing server 100 may make use of a third time variable, known
as time3, which takes the value of zero at the start of the
streaming session and assumes the maximum value reached
by the second time variable during the streaming session, for
example by executing the following pseudocode in the
streaming server:

If time>time3 then time3=time

The “time” may be based on the first time variable, second
time variable or any other suitable time variable. By use of the
time3 vanable, the streaming server 100 knows the most
advanced moment of the multimedia file 910 that has been
played by the multimedia player 101. For example, 1n one
implementation when the multimedia player has played the
content that spans between corresponding moments T0 to T3,
the time variable increments from T0 to T3 and the time3
variable increments at the same time until reaching the value
time3=13. When the multimedia player goes back to a
moment corresponding to T1, the time variable takes the T1
value, but the time3 variable remains at the T3 value because
13>T1. When the multimedia player 101 mitiates a skip
corresponding to moments 11 to T2, the streaming server 101
determines that the destination point of the skip, 1.e. T2, 1s
lower than the value stored 1n the time2 variable, 1.e. T3, and
considers the skip to be an authorized skip since the obliga-
tory advertising portion has been previously played by the
multimedia player in the same streaming session. In one
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implementation the server uses a variable other than time,
such as sequence data to achieve the same objective.

In one implementation, the cache 120 1s managed from the
multimedia player 101 by means of an application called
“user agent cache” running on the device 102. In another
implementation, a proxy cache device external to device 102
and situated between the streaming server 100 and device
102. Moreover, as previously discussed, the cache 1tself may
reside 1n a proxy situated between the streaming server 100
and device 102.

The streaming server 100 may indicate that all or a part of
the content stored 1n cache 120 has expired in several way. In
one 1mplementation, using for example an RTSP streaming
protocol and the “MUST-REVALIDATE” directive, the
streaming server uses the Expires header to associate an
expiry date with the content transmitted to cache 120. For
example, this date may be earlier than the date on which the
transmission 1s made so that, according to the abovemen-
tioned operation of the “MUST-REVALIDATE” directive 1n
the RTSP protocol, the device controlling cache 120 will
check whether the content of the cache has expired every time
the multimedia player sends a navigation message. When the
streaming server 100 detects that all or a portion of an obliga-
tory advertising portion 1s attempting to be avoided by the
multimedia player 101, the server 100 sends a message to the
multimedia player or device managing the cache memory
indicating that the content of the cache memory has expired.
If the streaming server does not detect an unauthorized avoid-
ance of an obligatory advertising portion, 1t sends a message
indicating that the content of the cache memory has not
expired or simply sends no message at all related to the expiry
of the cache memory.

In another implementation the streaming server 100 sends
a message to device 102, or the device that manages the cache
120, that indicates a certain part or all of the cache content
must be made inaccessible to the multimedia player upon the
server determining that all or a portion of an obligatory adver-
tising portion 1s attempting to be avoided by the multimedia
player. For example, a message may indicate that advertising-
sponsored content portion 923 stored 1n the cache 120 has
expired by specilying the range of data portion 923, (i.e. the
range between moments 12 and T3). Subsequently, the
streaming server 100 transmits additional data to multimedia
player or device managing the cache to replace in the cache
those portions that were marked as expired or otherwise can-
celled or deleted from the cache 120. In accordance with this
implementation, the messages sent by the server 100 do not
use a field to store a date and a time when the content will
expire. Instead, the server 100 uses specific messages that
allow 1t to update a part of the cache memory.

Although many of the implementations have been
explained using the RTSP protocol, it 1s important to note that
protocols other than RTSP that allow the progressive down-
loading and viewing of multimedia files, such as Adobe Flash,
Adobe RTMP, Microsoit Silverlight, HTMLS5.0, etc., may
also be used.

In one implementation, as illustrated 1n FIG. 11, the adver-
tising-sponsored content portion 913 1s not transmitted to
cache 120 until the server 100 has determined that all, or
substantially all, of the obligatory advertising portion 912 has
been played by the multimedia player 101. In accordance
with one method, the streaming server first transmits to the
multimedia player or device that manages cache 120, data
portions 911 and 912, which are stored in the cache memory
locations 921 and 922. The streaming server does not transmit
advertising-sponsored content portion 913 to device 102 or
the device that manages the cache 120 until the server has
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determined that the multimedia player has played all, or sub-
stantially all, of obligatory advertising portion 922. In one of
a variety of methods may be used by the server 100 to deter-
mine when all, or substantially all, of the obligatory advertis-
ing portion has been played by the multimedia player, includ-
ing those methods previously described herein. Upon the
streaming server determining that the multimedia player has
played all, or substantially all, of obligatory advertising por-
tion 922 stored 1n the cache 120, the streaming server then
initiates transmitting to device 120 advertising-sponsored
content portion 913.

In one implementation, 1n order to avoid the multimedia
player having to wait to receive the contents of the advertis-
ing-sponsored content portion, the streaming server 100 starts
transmitting the data portion 913 to device 102 moments
(e.g., a few seconds) before the multimedia player completes
playing the obligatory advertising portion. In one implemen-
tation the streaming server 100 determines how soon to send
the advertising-sponsored content portion by take latency
into account—that 1s, the time 1t takes a data packet to be
reach the multimedia player 101 after 1t has been sent from the
server 100. In one implementation, the streaming server 100
uses the aforementioned RTCP protocol to determine latency.

In one implementation, as i1llustrated in FIG. 12, streaming,
server initially transmits a small portion of advertising-spon-
sored content portion 913, for example 30 seconds of content,
which 1s stored 1in the memory location 1121 of cache 120 to
avold the multimedia player having to wait a few seconds
after 1t has finished playing part 922 with advertising. When
the server determines that all, or substantially all, of the
obligatory advertising portion has been played by the multi-
media player, the server then initiates transmission to device
102 the remainder of multimedia file 910.

While the invention has been described 1n connection with
preferred embodiments, it will be understood by those skilled
in the art that other variations and modifications of the pre-
terred embodiments described above may be made without
departing from the scope of the invention. Other embodi-
ments will be apparent to those skilled 1n the art from a
consideration of the specification or practice of the invention
disclosed herein. It 1s intended that the specification and the
described examples are considered as exemplary of the
claimed 1nvention, the scope of which 1s indicated by the
following claims.

What 1s claimed 1s:

1. A method comprising

transmitting streaming data to a data storage medium that

1s accessible to a device having a multimedia player, the
streaming data comprising an advertising-sponsored
content portion and an associated obligatory advertising
portion, the obligatory advertising portion being first
transmitted to the data storage medium:;

in response to a determination that the obligatory advertis-

ing portion has been played in the multimedia player,
transmitting the advertising-sponsored content portion
to the data storage medium; and

sending a message to the data storage medium to mark the

advertising-sponsored content portion as expired upon
receipt ol a navigation message requesting an unautho-
rized skap.

2. The method according to claim 1, wherein the obligatory
advertising portion 1s transmitted to the data storage medium
by a first server and the advertising-sponsored content 1s
transmitted to the data storage medium by a second server.

3. The method according to claim 1, wherein the data
storage medium 1s a cache.
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4. The method according to claim 1, wherein the streaming,
data 1s transmitted to the data storage medium in packets
using a version of the Real-time Transport Protocol (RTP)
protocol.

5. The method of claim 1 wherein the advertising-spon-
sored content portion 1s transmitted to the data storage
medium 1n response to receiving a play request from the
multimedia player.

6. A method comprising:

transmitting streaming data to a data storage medium that
1s accessible to a device having a multimedia player, the
streaming data comprising an advertising-sponsored
content portion and an associated obligatory advertising,
portion;

wherein the obligatory advertising portion 1s transmitted to
the data storage medium at a first transmission rate and
the advertising-sponsored content portion 1s transmitted
to the data storage medium at a second transmission rate
slower than the first transmission rate until aiter substan-
tially all of the obligatory advertising portion 1s played
by the multimedia player; and

sending a message to the data storage medium to mark the
advertising-sponsored content portion as expired upon
receipt ol a navigation message requesting an unautho-
rized skip.

7. The method according to claim 6 wherein the second
transmission rate 1s sulliciently slow to permit the obligatory
advertising portion to be entirely transmitted to the data stor-
age medium and entirely played by the multimedia player
prior to the entire advertising-sponsored content portion
being transmitted to the data storage medium.

8. The method according to claim 6, wherein the transmis-
sion rate ol the advertising-sponsored content portion
changes 1n response to a play control mode of the multimedia
player.

9. The method according to claim 8, wherein the play
control mode of the multimedia player comprises a stop mode
and/or a pause mode, the transmission of the advertising-
sponsored content being stopped or paused when the play
control mode of the multimedia player 1s determined to be 1n
the stop mode and/or pause mode.

10. The method according to claim 6, wherein the second
transmission rate increases when the obligatory advertising
portion 1s determined to have been entirely played by the
multimedia player.

11. The method according to claim 6, wherein the obliga-
tory advertising portion 1s transmitted to the data storage
medium from a first server and the advertising-sponsored
content 1s transmitted to the data storage medium from a
second server.

12. An apparatus comprising;:

a server computing device configured to transmit stream-
ing data to a data storage medium that 1s accessible to a
device having a multimedia player, the streaming data
comprising advertising-sponsored content and obliga-
tory advertising, the obligatory advertising being trans-
mitted to the data storage medium prior to transmission
of the advertising-sponsored content;

the server computing device configured to transmit the
advertising-sponsored content to the data storage
medium after determining that substantially all of the
obligatory advertising portion has been played 1n the
multimedia player; and

the server computing device configured to send a message
to the data storage medium to mark the advertising-
sponsored content portion as expired upon receipt of a
navigation message requesting an unauthorized skip.




US 9,270,764 B2

31

13. The apparatus of claim 12 wherein the server i1s con-
figured to transmit the advertising-sponsored content to the
data storage medium after determiming that substantially all
ol the obligatory advertising has been played in the multime-
dia player and the server receives a play request from the
multimedia player.

14. The apparatus of claim 12 wherein the server 1s con-
figured to transmit the obligatory advertising at a first trans-
mission rate and the advertising-sponsored content at a sec-
ond transmission rate until after substantially all of the
obligatory advertising i1s played by the multimedia player,
wherein the second transmission rate 1s slower than the first
transmission rate.

15. A method comprising:

transmitting streaming data to a data storage medium that
1s accessible to a device having a multimedia player, the
streaming data comprising an advertising-sponsored
content portion and an associated obligatory advertising
portion, the obligatory advertising portion being first
transmitted to the data storage medium; and

in response to a determination that the obligatory advertis-
ing portion has been played in the multimedia player,
transmitting the advertising-sponsored content portion
to the data storage medium;

maintaiming a first time variable that assumes a value cor-
responding to a moment when a navigation message 1s
received from the multimedia player;

maintaining a second time variable retlecting a portion of
the streaming data that a user 1s attempting to play and 1s
incremented, decremented, and paused 1n response to
navigation messages recerved from the multimedia
player; and

maintaiming a maximum value time variable during play-
ing of the advertising-sponsored content portion, the
maximum value time variable assuming the maximum
value reached by the second time variable.

16. The method of claim 15, wherein the obligatory adver-
tising portion 1s transmitted to the data storage medium by a
first server and the advertising-sponsored content 1s transmiut-
ted to the data storage medium by a second server.

17. The method according to claim 15, wherein the data
storage medium 1s a cache.

18. The method according to claim 15, wherein the stream-
ing data 1s transmitted to the data storage medium 1n packets
using a version of the Real-time Transport Protocol (RTP)
protocol.

19. The method of claim 15 wherein the advertising-spon-
sored content portion 1s transmitted to the data storage
medium 1n response to receiving a play request from the
multimedia player.

20. An apparatus comprising;:

a server computing device configured to transmit stream-
ing data to a data storage medium that 1s accessible to a
device having a multimedia player, the streaming data
comprising advertising-sponsored content and obliga-
tory advertising, the obligatory advertising being trans-
mitted to the data storage medium prior to transmission
of the advertising-sponsored content;

the server computing device configured to transmit the
advertising-sponsored content to the data storage
medium after determining that substantially all of the
obligatory advertising portion has been played in the
multimedia player;

the server computing device configured to maintain a first
time variable that assumes a value corresponding to a
moment when a navigation message 1s received from the
multimedia player and a second time variable retlecting
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a portion of the streaming data that a user 1s attempting,
to play and 1s incremented, decremented, and paused 1n
response to navigation messages recerved from the mul-
timedia player; and

the server computing device 1s configured to maintain a

maximum value time variable during playing of the
advertising-sponsored content portion, the maximum
value time variable assuming the maximum value
reached by the second time variable.

21. The apparatus of claim 20 wherein the server 1s con-
figured to transmit the advertising-sponsored content to the
data storage medium after determiming that substantially all
of the obligatory advertising has been played in the multime-
dia player and the server receives a play request from the
multimedia player.

22. The apparatus of claim 20 wherein the server 1s con-
figured to transmuit the obligatory advertising at a first trans-
mission rate and the advertising-sponsored content at a sec-
ond transmission rate until after substantially all of the
obligatory advertising i1s played by the multimedia player,
wherein the second transmission rate 1s slower than the first
transmission rate.

23. A method comprising:

transmitting streaming data to a data storage medium that

1s accessible to a device having a multimedia player, the
streaming data comprising an advertising-sponsored
content portion and an associated obligatory advertising,
portion;

wherein the obligatory advertising portion 1s transmitted to

the data storage medium at a first transmission rate and
the advertising-sponsored content portion 1s transmitted
to the data storage medium at a second transmission rate
slower than the first transmission rate until after substan-
tially all of the obligatory advertising portion 1s played
by the multimedia player;

maintaining a first time variable that assumes a value cor-

responding to a moment when a navigation message 1s
received from the multimedia player;

maintaining a second time variable retlecting a portion of

the streaming data that a user 1s attempting to play and 1s
incremented, decremented, and paused 1n response to
navigation messages received from the multimedia
player; and

maintaining a maximum value time variable during play-

ing of the advertising-sponsored content portion, the
maximum value time variable assuming the maximum
value reached by the second time variable.

24. The method according to claim 23 wherein the second
transmission rate 1s suificiently slow to permit the obligatory
advertising portion to be entirely transmaitted to the data stor-
age medium and entirely played by the multimedia player
prior to the entire advertising-sponsored content portion
being transmitted to the data storage medium.

25. The method according to claim 23, wherein the trans-
mission rate of the advertising-sponsored content portion
changes in response to a play control mode of the multimedia
player.

26. The method according to claim 23, wherein the play
control mode of the multimedia player comprises a stop mode
and/or a pause mode, the transmission of the advertising-
sponsored content being stopped or paused when the play
control mode of the multimedia player 1s determined to be 1n
the stop mode and/or pause mode.

277. The method according to claim 23, wherein the second
transmission rate increases when the obligatory advertising,
portion 1s determined to have been entirely played by the
multimedia player.
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28. The method according to claim 23, wherein the obliga-
tory advertising portion 1s transmitted to the data storage
medium from a first server and the advertising-sponsored

content 1s transmitted to the data storage medium from a
second server.
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