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(57) ABSTRACT 

A method, system and program product to simultaneously 
download and burn digital media files via the Internet, includ 
ing audio, video, video games and other digital content and 
data, onto removable storage media on personal computer 
burners. Large media files can be downloaded by pushing 
files or portions of files to computer memory and simulta 
neously downloading and burning files selected by a user. 
Once a file is burned to disc, it is then deleted from the 
computer's memory. A lossless compression scheme is used 
for audio files to decrease file size, making the downloading 
process faster and requiring less hard drive space. Content 
files other than audio are downloaded and burned through the 
same one-step process, without using a lossless compression 
scheme. An alternative method delays the start of the burn 
process to ensure that the downloaded files are written con 
tinuously to the removable storage media. 
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SYSTEMAND METHOD FOR 
CONCURRENTLY DOWNLOADING DIGITAL 

CONTENT AND RECORDING TO 
REMOVABLE MEDIA 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a divisional application of U.S. 
application Ser. No. 1 1/426,488, filed Jun. 27, 2006, which 
claims the benefit of U.S. Provisional Application No. 
60/694,332, filed Jun. 27, 2005. 

FIELD OF THE INVENTION 

0002 The invention relates to digital media and, more 
specifically, to digital media distribution, including music, 
Video, video games and other digital content. 

BACKGROUND OF THE INVENTION 

0003 Digital downloading of media has become a widely 
accepted consumer practice and is now a viable way for 
businesses and individuals to distribute music, movies and 
other digital media and data files. However, personal com 
puter storage limitations and significant downloading time 
have inhibited the downloading of large media files in their 
original format. In current practice, digital content, particu 
larly audio, is often compressed in order to decrease files to 
manageable sizes, thus degrading the quality of the media. As 
a result, consumers purchasing digital files often must pur 
chase an inferior product as compared to purchasing the prod 
uct in its original form as a physical media product. 
0004. The invention's usefulness can currently be applied 

to the field of digital media distribution, including digital 
music distribution. Digital music practices are most often 
characterized by compressing original CD-quality audio files 
down to smaller file-sizes such as MP3 (MPEG layer 3). 
However, by compressing the audio, the files lose fidelity, and 
the ultimate result is an audio file with inferior sound quality 
when compared to the original audio product. Consumers are 
also restricted by digital rights management (DRM) algo 
rithms embedded in most currently distributed digital music, 
which limit playback to certain portable hardware. Further 
more, in order to transfer audio to a portable disc (CD or 
DVD), users currently must partake in an additional and 
separate process ofburning the compressed files to a portable 
disc. 
0005. The invention also has useful applications given the 
continuing technological advancements in high fidelity and 
high-resolution media. Advancements in audio and video 
technology have spurred the production and manufacturing of 
this high-quality media and hardware companion products. 
Most audio CDs are currently sold in 16-bit, 44.1 kHz format. 
However, the cited advances in audio are beginning to spur 
demand for 24-bit, 96 kHz audio, which is a higher quality 
audio product and almost twice as large in file size than 16-bit, 
44.1 kHz audio. With CD and CD-player manufacturers 
increasing production of 24-bit products, the demand for 
24-bit audio is expected to continue to grow. Advancements 
in video and other media rich and high-resolution content 
including, High-Definition (HD) and Secure Digital (SD) 
Video, photos and Flash animation have also created sizable 
consumer markets and are growing rapidly. Further advances 
in media technology seem certain to continue at a consider 
able rate. These advances will increase the quality and result 
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ing size of media available. The invention will assist in meet 
ing this demand by enabling the effective digital delivery of 
larger, higher fidelity and higher resolution media products. 
0006. The increase in the number of households using 
broadband Internet connections and the increasing speed at 
which broadband is able to transmit data continues to make 
downloading a much quicker and more convenient experi 
ence for consumers. This has resulted in a greater number of 
individuals acquiring downloadable media over the Internet. 
Currently, cable and DSL modems generally provide 3-7 
Mbps connections. Further advancements in cable and DSL 
as well as the development of fiber connections will make 
available connections capable of speeds ranging from 20-30 
Mbps in the foreseeable future. This growth will intensify 
consumer demand for downloading media in general and 
increase the demand for larger, higher-quality digital down 
loads. An advantage of the invention is that it facilitates the 
distribution of these larger files to removable media more 
effectively and efficiently than what currently exists. 
0007 Blank CD and DVD sales also continue to rise dra 
matically as pre-recorded CD sales have declined, suggesting 
that individuals are burning more music and other media at 
home. Blank CDs have achieved sales levels which now Sur 
pass the sales levels of pre-recorded CDs. While demand for 
compiling audio and video products at home increases, the 
technology method of the present invention offers consumers 
an option to conveniently burn the highest quality digital 
products available directly to blank media discs in a one-step 
process. Also of note is the fact that DVD-R sizes are increas 
ing dramatically, from the currently common 4.7 GB DVD-R 
to the newer double-layer 8.5 GB DVD+R. In the future, it is 
estimated that DVD sizes will grow up to 50 GB and possibly 
beyond. 
0008. It would be valuable to introduce an invention that 
enables consumers to conveniently obtain through digital 
means original and other high-quality media products in a 
one-step process. 

SUMMARY OF THE INVENTION 

0009. The present invention provides the ability to push 
digital files from a remote server to a computer's memory and 
simultaneously burn the individual downloaded files to 
removable storage media such as CDs and DVDs in a one 
step process. In the case of audio, the files that are pushed 
from the remote server are compressed with a lossless com 
pression scheme. The method of simultaneous downloading, 
re-converting, burning and erasing the files from a computer's 
memory after they have been burned to disc allows users to 
avoid allocating significant amounts of hard drive space and 
enables users to download larger amounts of data in a shorter 
amount of time than may be possible otherwise. 
0010. In an exemplary embodiment, the method of the 
invention presently serves three primary functions: (1) to 
allow consumers to download and obtain CD-quality audio 
directly to recordable compact disc (CD-R) or rewritable 
compact disc (CD-RW) in a one-step process and reasonable 
amount of time without having to allocate large amounts of 
hard drive space, (2) to allow consumers to download video 
files directly to recordable digital video disc (DVD-R) or 
rewritable digital video disc (DVD-RW) in a one-step process 
and reasonable amount of time without having to allocate 
large amounts of hard drive space, and (3) to allow consumers 
to download other types of digital content directly to remov 
able media discs, such as video games and 24-bit audio, in a 
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one-step process and reasonable amount of time without hav 
ing to allocate large amounts of hard drive space. 
0011 For music and video distribution, the process allows 
the delivery of original, high-fidelity CD-quality audio and 
original resolution video to users through a more convenient 
process. The inventive technology may be used to write any 
type of digital media delivered from a network directly to 
optical disc. These media types include, but are not limited to, 
DVD media, High-Definition DVD media, Surround Sound 
5.1 audio, AIFF, MPEG, AAC, h.264, MPEG4, FLAC, OGG, 
WMA, Apple Lossless and SACD. 
0012. The inventive technology may be provided within a 
downloadable software interface that could also offer stan 
dard digital music storage and playback, management and 
format conversion capabilities. The inventive technology 
may also be embedded within the web pages of a website that 
can be operated after a background software download. The 
addition of other software features to the platform does not 
change the core architecture of the invention. 
0013 The invention enables users to obtain digital files in 
their original state and burn them directly to CD (CD-R or 
CD-RW) or DVD (DVD-R or DVD-RW). This result is 
achieved by downloading media files (lossless compressed 
files in the case of audio files) to a computer's memory. In the 
case of audio, the lossless compressed files are then individu 
ally re-converted to their original format, in many instances 
AIFF. The downloaded, re-converted files proceed through 
the simultaneous burning process directly on the download 
ing computer's media burner while the remaining files are 
being downloaded. Files are continually deleted from the 
downloading computer's memory individually as each file 
completes the process ofburning to disc. This process allows 
users to conveniently compile original-quality media prod 
ucts digitally on blank CDs or DVDs in a one-step process. 
The process also enables consumers to download products in 
a reasonable amount of time and to use less storage space on 
the user's computer hard drive. 
0014. The invention is also useful in the distribution of 
video content. The invention allows for video files such as 
movies to be segmented into Smaller pieces, which are then 
processed through the same simultaneous downloading, 
burning and erasing technique. The files are ultimately reas 
sembled on DVD by referencing an original blueprint of the 
media file. The process allows users to acquire large video 
files without having to store the entire media file on their hard 
drives. Additionally, this one-step process allows consumers 
to burn media files such as movies directly to DVD for play 
back on home DVD entertainment systems instead of under 
taking the additional and separate burning process or being 
limited to watching the content on a personal computer. Other 
digital content Such as video games may be distributed in the 
Saale. 

0015. In one aspect of the invention, a method and pro 
gram product is provided for downloading a plurality of digi 
tal files over a computer network and writing the digital files 
to a removable storage media. A list of digital files to down 
load is compiled by a client device and transmitted over the 
network, using standard Internet transmission protocols, to a 
server having the digital files stored in a digital content data 
base. Each digital file in the list is sequentially downloaded to 
memory on the client device. Each downloaded digital file is 
written from memory to the removable storage media while a 
next digital file in the list is concurrently downloaded from 
the server. Each digital file is erased from memory immedi 
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ately after being written to the removable storage media. The 
steps of sequential retrieval, concurrent writing and Subse 
quent erasing of digital files is repeated until each digital file 
on the list has been written to the removable storage media. 
0016. The inventive process can achieve the same final 
disc results through a "heuristic' download and burn process 
which may be used to achieve seamless transitions between 
audio tracks or continuous downloading of audio or video 
content. During this heuristic method, a “disc-at-once burn 
ing process is used rather than “track at a time. During this 
process, data proceeds through continuous downloading 
from the host network. An algorithm is used to determine at 
what point during the download the computer's media burner 
should begin the burning process. The algorithm is deter 
mined in part by estimating the download rate and the down 
loading computer's media burner's speed. As data is down 
loaded, the downloading computer's media burner begins to 
burn at the appropriate time during the download. The down 
loading and burning process proceeds continuously until all 
of the downloading data has been burned to disc. This heu 
ristic method enables downloading and burning to conclude 
at approximately the same time while ensuring that the down 
load is complete before the burn process concludes. 
0017. In another aspect of the invention, a method and 
program product is provided for downloading a plurality of 
digital files over a computer network and writing the digital 
files to a removable storage media. A list of digital files to 
download is compiled by a client device and is transmitted to 
a server having the digital files stored in a digital content 
database. Each digital file in the list is sequentially down 
loaded to memory on the client device. A heuristic algorithm 
determines when the downloaded digital files should begin a 
continuous writing to the removable storage media. Each 
downloaded digital file is written from memory to the remov 
able storage media continuously and in sequential order while 
a next digital file in the list is concurrently being downloaded 
from the server. Each digital file is erased from memory 
immediately after being written to the removable storage 
media. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018. These and other advantages and aspects of the 
present invention will become apparent and more readily 
appreciated from the following detailed description of the 
invention taken in conjunction with the accompanying draw 
ings, as follows. 
0019 FIG. 1 illustrates the process flow in an exemplary 
embodiment of the present invention. 
0020 FIG. 2 illustrates an exemplary embodiment of the 
software interface of the present invention. 
0021 FIG. 3 illustrates a further exemplary embodiment 
of the software interface of the present invention. 
0022 FIG. 4 illustrates processing logic for a simulta 
neous download and burn process for compressed audio files 
in an exemplary embodiment. 
0023 FIG. 5 illustrates processing logic for a simulta 
neous download and burn process for media files in an exem 
plary embodiment. 
0024 FIG. 6 illustrates processing logic for a heuristic 
download and burn process for compressed audio files in an 
exemplary embodiment. 
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0025 FIG. 7 illustrates processing logic for a heuristic 
download and burn process for media files in an exemplary 
embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

0026. The following description of the invention is pro 
vided as an enabling teaching of the invention and its best, 
currently known embodiment. Those skilled in the art will 
recognize that many changes can be made to the embodi 
ments described while still obtaining the beneficial results of 
the present invention. It will also be apparent that some of the 
desired benefits of the present invention can be obtained by 
selecting some of the features of the present invention without 
utilizing other features. Accordingly, those who work in the 
art will recognize that many modifications and adaptations of 
the invention are possible and may even be desirable in cer 
tain circumstances and are part of the present invention. Thus, 
the following description is provided as illustrative of the 
principles of the invention and not in limitation thereof since 
the scope of the present invention is defined by the claims. 
0027 Certain technical terms are used in the following 
description and unless otherwise defined have their usual and 
customary meaning in the technical field. A CD (or DVD) 
burner is a CD (DVD) drive that is capable of writing data to 
a compact disc or digital video disc. The process itself is 
referred to as “burning and produces CDs (DVDs) that area 
readable in other CD-ROM drives and audio CD (DVD) 
players. Virtual memory is a concept that can be implemented 
by a computer operating system to use a portion of the hard 
drive to Swap out data when insufficient random access 
memory (RAM) exists to hold all of the data. When RAM is 
full, the computer swaps data to the hard drive and back as 
needed. Lossless compression refers to data compression 
techniques in which no data is lost. PKZIP is an example of a 
lossless compression technology. 
0028. The present invention allows a consumer to select 
one or more digital media files, download the files from a 
remote server and burn the files directly to CD-R or DVD-R 
on the consumer's personal computer's media disc burner. 
The process enables the timely and convenient digital distri 
bution of large media files and provides the consumer with a 
physical copy of the media product in a one-step process. 
Uncompressed media files, such as Audio Interchange File 
Format (AIFF) audio files, are significantly larger in size than 
MP3 audio files, which are smaller, compressed and currently 
a standard file format for digitally distributed music. The 
large size of AIFF files has previously inhibited the digital 
delivery of these CD-quality files given personal computer 
storage limitations. Along with storage limitations, the sig 
nificant amount of time that would be associated with the 
downloading of large media files using standard methods has 
also made this process impractical. However, the invention 
circumvents these obstacles by using a lossless compression 
scheme in the case of audio files and a process that simulta 
neously downloads a media file from a remote server while 
another downloaded file is burning directly to CD-R or DVD 
R. The continuous process also ensures that files are deleted 
from the hard drive of users’ computers once the files are 
burned to disc. In the case of audio files, this method allows 
consumers to obtain the exact same quality audio product 
over the Internet as they would if they were to purchase the 
audio product in traditional physical CD form via a retail store 
and with the same relative convenience as downloading it 
from an MP3-type downloading service such as iTunes. In the 

Apr. 29, 2010 

case of all media files, the invention allows users to obtain 
original quality content in the form of a physical CD or DVD 
product and allows users to obtain that product through a 
process that lessens the amount of hard drive storage space 
necessary to obtain the large-sized media content. This 
enables consumers to conveniently obtain uncompromised 
versions of media content. 

0029. In an exemplary embodiment, both the software 
(media player/burner/file distribution platform) and digital 
content (audio files, etc.) are available for download from a 
remote server. Consumers will be able to visit a website 
hosted on the remote server and download the media burner 
software to their computers. Links to the software can also be 
located on different websites (for instance an online music 
store or music artists' websites). Once the consumer has 
downloaded the software to his or her computer, the con 
Sumer will be able to access the library of individual digital 
files which are hosted on the remote server(s) and available 
for download. The present invention provides a novel pro 
cess/method for delivery of digital media and the ability to 
record the media product on removable storage media (CD/ 
DVD) in a one-step process. 
0030. As illustrated in FIG.1, the technology includes two 
required components: a server 10 and a client 20. The server's 
responsibility is to serve up media files, compressed with a 
lossless compression scheme in the case of audio files, in an 
order specified by the client. The purpose of using a lossless 
compression scheme is to decrease download time while 
preserving the original quality of an audio file. In an exem 
plary embodiment, one lossless compression scheme that can 
be selected for the compression of audio files associated with 
the inventive process is Free Lossless Audio Codec (FLAC). 
The choice of FLAC as the compression standard is simply 
convenience. Other lossless compression formats such as 
Apple Lossless can be used without significantly changing 
the architecture of the software. The client requests a playlist 
to determine which files are to proceed through the download 
and burn process. 
0031. The method uses a simulated push rather than a real 
push from server 10 to client 20. A traditional server push 
would require the client computer 20 to be listening on an 
open port on the client side. When the server 10 wants to send 
a file, it simply opens a socket to that client port, and sends it. 
Since the client 20 would be listening, it immediately begins 
receiving the file. However, in the modern world of network 
security that is no longer a viable option for most situations 
because of firewalls and other security restrictions. Clients 
are unable to simply listen on Sockets because they are unable 
to get through firewalls. 
0032. Instead of this traditional client-server model, the 
process simulates the push using a browser to web server 
protocol where the client has the responsibility to wait for a 
reply from each request. 
0033. This requires more work to be done on the client 
side, but for the purposes of the invention, it appears like a 
push from the server 10. Additional security is obtained 
because port 80 does not have to be used for sending files, 
which is traditional for the HTTP protocol used for serving 
web pages on the Internet. In most cases, a more or less 
random outgoing port can be used, which is much harder for 
someone to find on the Internet in order to corrupt. However, 
a fallback to port 80 is necessary since some corporate and 
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personal firewalls block nearly everything but port 80. Testing 
for available ports can be done automatically by the client 
software. 

0034. Users are able to engage in this process by down 
loading an enabling software platform to their personal com 
puter 20. Users are then able to select one or more files from 
a selection of files residing on a remote server 10 and appear 
ing within the software interface 100, as illustrated in FIGS. 
2-3. The file names subsequently appearina new window 110 
within the user's software interface, and the user is prompted 
to inserta recordable disc 40 into his/her personal computer's 
internal or external CD or DVD burner 30. Some individual 
files may be offered with anti-piracy tags, watermarks or 
other identifiers in order to protect certain content against 
unauthorized file-sharing or copying. These anti-piracy pro 
visions would not have any effect on the inventive process. 
0035. The user initiates the file-burning process by click 
ing the “burn” or initiation button 120 on the software inter 
face 100. The server 10 then initiates the transfer to the client 
computer 20. The files residing on the server 10, having been 
compressed with a lossless compression scheme in the case of 
audio files, are then pushed to the initiating user's computer 
memory 25. Memory may be virtualized on a user's computer 
allowing for downloads that are larger than the available 
physical free memory. 
0.036 When the client is first run, a connection to the 
remote media server is made over port 80 sending a port 
number to test. This port number could be random or come 
from a list, depending on how the inventive process is set up 
to operate. For example, the port number could be fixed at 
something like 49200 (anything over 49152 is generally 
acceptable although other port ranges are also possible). 
When the media server receives the port number from the 
client it starts listening on that port for a request. The client 
then sends a test message to that port, and if it receives a 
response from the server, the client will use that port for the 
duration of the burn. If not, the client will fall back to using 
port 80. 
0037. The client software then sends a playlist to the server 
on the previously selected port. The server responds by send 
ing each file in the playlist back to the client in the order 
selected for the burn. After each file is received by the client, 
the client sends a new request. The server responds by send 
ing the next file in the list. This continues until all the tracks 
are delivered to the client. During this transmission process, 
files are encrypted using HTTPS (secure HTTP) protocol to 
prevent files from being detected and possibly intercepted. 
The HTTPS protocol is the traditional way to ensure that 
transactions meant for a particular client cannot be inter 
cepted. This encryption will not permanently encrypt the files 
on CD or DVD, only during the transmission process. The 
inventive process may include an additional option to prevent 
unauthorized access and/or copying before the media is 
burned to disc. Once a file has been downloaded to the initi 
ating customer's computer memory 25, that file begins to 
burn to CD (CD-R or CD-RW) or DVD (DVD+R or 
DVD+RW) 40 and the next file begins downloading from the 
remote server. The downloading of files from the server 10 
can occur independently of the burn and multiple files may be 
downloaded into memory 25 before the burning of any indi 
vidual file is complete. Alternatively, the burn process may be 
required to pause while waiting for the download of addi 
tional files. Once a file has been burned to CD or DVD 40, that 
file is erased from the computer's memory 25 freeing up 
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additional computer memory space. This process repeats 
until all the files selected by the user have been burned to disc. 
This process of continually downloading, burning and eras 
ing files allows users to obtain large media files in a timely 
manner. Also, by storing segments of content only tempo 
rarily, the process circumvents obstacles associated with per 
Sonal computer storage limitations. The inventive process has 
useful applications for the distribution of any type of media or 
data file. 

0038. For digital audio file distribution, the client will 
decompress the lossless compressed file to the uncompressed 
Audio CD standard format while writing this format to CD-R. 
This format is a two channel 16-bit PCM (Pulse Code Modu 
lation) encoded at a 44.1 KHZ sampling rate. 
0039. The inventive process is also protected by password 
and will depend on receiving valid credit card authorization 
or some other authenticated payment. HTTPS protocol is 
used in order to ensure that these payments are secure. 
0040. For digital audio file distribution, the client compo 
nent 20 is responsible for selecting a playlist, sending the 
playlist request to the server 10 and waiting for the server 10 
to initiate a download of individual tracks and finally burning 
each individual track to a CD-R 40. When the process is 
initiated, the server 10 pushes the first file to the client com 
puter's virtual memory 25, which is a memory management 
technique wherein computer memory is presented as contigu 
ous memory even if a portion of that memory has been 
Swapped from random access memory (RAM) to the com 
puter's hard disk. As the data is either read or written, the 
computer operating system Swaps the required data from the 
hard disk back to the computer's RAM making it available to 
the software. This effectively allows software to access more 
RAM than is physically available. After the initial file is 
downloaded, that file begins to burn to CD-R 40, and simul 
taneously, a second file begins to download to the client 
computer 20. Once the first track has burned to CD-R, it is 
erased from the computer's virtual memory 25. The second 
file can then be burned to the CD-R, and the third file begins 
to download. This process continues until all specified files 
are burned to CD-R. 
0041 FIG. 4 illustrates exemplary processing logic for a 
simultaneous download and burn process for compressed 
audio files. This example assumes that a playlist of four audio 
tracks is to be downloaded from a remote server and burned to 
a CD. As indicated in logic block 400, the client computer 
compiles and transmits a playlist of compressed audio files to 
be downloaded from the remote server. The client computer 
initiates the download and burn process as indicated in logic 
block 402. The first audio track begins a download to the 
computer's memory. As the first audio track completes down 
load, the second audio track begins to download. The first 
audio track is reconverted (i.e., decompressed) to a CD qual 
ity file and begins to burn to disc. These acts are illustrated in 
logic block 404. 
0042. The process continues as indicated in logic block 
406. The first audio track has completed its burn to disc and is 
deleted from memory. The second audio track completes its 
download. The third audio track begins its download. The 
second audio track is reconverted and begins its burn to disc. 
As indicated in logic block 408, the second audio track com 
pletes its burn and is deleted from memory. The third audio 
track completes its download. The fourth audio track begins 
its download. The third audio track is reconverted and burned 
to disc. As indicated in logic block 410, once the third audio 
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track completes its burn, it is deleted from memory. The 
fourth audio track completes its download, is reconverted and 
begins its burn to disc. As indicated in logic block 412, once 
the fourth audio track completes its burn, it is deleted from 
memory. The process terminates in logic block 414 with the 
Successful download and burn of all audio tracks in the play 
list. 

0043 FIG. 5 illustrates processing logic for a simulta 
neous download and burn process for media files in an exem 
plary embodiment. This example is very similar to the pre 
ceding example for compressed audio files, with the 
exception of decompressing the downloaded media files. This 
example assumes that a playlist of four media files is to be 
downloaded from a remote server and burned to a CD or 
DVD. As indicated in logic block 500, the client computer 
compiles and transmits a playlist of audio files to be down 
loaded from the remote server. The client computer initiates 
the download and burn process as indicated in logic block 
502. The first media file begins a download to the computer's 
memory. As the first media file completes download, the 
second media file begins to download. The first media file 
begins its burn to disc. These acts are illustrated in logic block 
SO4. 

0044) The process continues as indicated in logic block 
506. The first media file has completed its burn to disc and is 
deleted from memory. The second media file completes its 
download. The third media file begins its download. The 
second media file begins its burn to disc. As indicated in logic 
block 508, the second media file completes its burn and is 
deleted from memory. The third media file completes its 
download. The fourth media file begins its download. The 
third media file is burned to disc. As indicated in logic block 
510, once the third media file completes its burn, it is deleted 
from memory. The fourth media file completes its download 
and begins its burn to disc. As indicated in logic block 512, 
once the fourth media file completes its burn, it is deleted 
from memory. The process terminates in logic block 514 with 
the successful download and burn of all media files in the 
playlist. 
0045. In the heuristic method of downloading and burn 
ing, instead of starting and stopping the CD burner as the 
downloaded tracks are completed, the client software deter 
mines when enough data for the complete playlist has been 
received to allow the continuous burning of all the tracks 
without pause. The significance of pausing the burn process is 
that some CD burners will insert a pause or in Some cases an 
audible click or distortion between the tracks. It is sometimes 
desirable to burn a complete playlist, such as a whole album 
without pausing the burn to ensure that there are no gaps 
between Songs. To do this successfully, the Software must 
have enough data to keep the CD burner fed continuously 
without pause during the whole of the burning process. The 
software must determine when to start the burn process to 
ensure that the burner does not “starve' for data. This can be 
done by monitoring the download speed for several tracks to 
calculate the amount of time, on average it takes to download 
a block of data. In addition, the software must calculate the 
amount of time it will take to burn the whole playlist to the 
CD-R disc. The CD-R disc will burn at a constant rate that is 
set by the software before the burning process begins. This 
rate is specified as a multiplier of the base rate for an audio 
CD. This base rate is 153,600 bytes per second. Many CD-R 
burners will not allow a burn rate less than two times the base 
rate so the software will calculate the duration using a burn 
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rate of at least 307,200 bytes per second. This burn rate 
multiplier can be tuned within the specifications for the client 
computer's CD-R burner to reach an optimal burn rate to 
match the download rate. Given the nature of online net 
works, the download rate may not be constant. It is also 
necessary for the software to add a safety factor to the esti 
mated download time to ensure that a slowdown late in the 
download process does not starve the burner. This factor can 
be estimated by monitoring the variation in the download 
speed over several tracks of data. 
0046 FIG. 6 illustrates exemplary processing logic for a 
heuristic download and burn process for compressed audio 
files. As above, this example assumes that a playlist of four 
audio tracks is to be downloaded from a remote server and 
burned to a CD. As indicated in logic block 600, the client 
computer compiles and transmits a playlist of compressed 
audio files to be downloaded from the remote server. The 
client computer initiates the download and burn process as 
indicated in logic block 602. The first audio track begins a 
download to the computer's memory. As the first audio track 
completes download, the second audio track begins to down 
load. The first audio track is reconverted (i.e., decompressed) 
to a CD quality file. The second audio track completes its 
download. These acts are illustrated in logic block 604. 
0047. As indicated in logic block 606, the download and 
reconversion process continues through the playlist. A 'heu 
ristic algorithm determines when to start the burn process 
based on estimated download and burn times. The down 
loaded tracks begin to burn to disc sequentially while the 
remaining tracks continue to be downloaded to memory as 
indicated in logic block 608. The remaining tracks continue to 
be downloaded and reconverted while the burn process con 
tinues as indicated in logic block 610. Once all tracks have 
been downloaded, reconverted and burned to disc, the process 
terminates as indicated in logic block 612. 
0048 FIG. 7 illustrates exemplary processing logic for a 
heuristic download and burn process for media files. This 
example is very similar to the preceding example for com 
pressed audio files, with the exception of decompressing the 
downloaded media files. This example assumes that a playlist 
of four media files is to be downloaded from a remote server 
and burned to a CD or DVD. As indicated in logic block 700, 
the client computer compiles and transmits a playlist of media 
files to be downloaded from the remote server. The client 
computer initiates the download and burn process as indi 
cated in logic block 702. The first media file begins a down 
load to the computer's memory. As the first media file com 
pletes download, the second media file begins to download. 
The second media file then completes its download. These 
acts are illustrated in logic block 704. 
0049. As indicated in logic block 706, the download pro 
cess continues through the playlist. A 'heuristic' algorithm 
determines when to start the burn process based on estimated 
download and burn times. The downloaded tracks begin to 
burn to disc sequentially while the remaining tracks continue 
to be downloaded to memory as indicated in logic block 708. 
The remaining tracks continue to be downloaded while the 
burn process continues as indicated in logic block 710. Once 
all tracks have been downloaded and burned to disc, the 
process terminates as indicated in logic block 712. 
0050. The significance of burning audio tracks to CD-R 
simultaneously as they are downloaded is to prevent the need 
for a large amount of temporary or hard disk space on the 
client computer and also to ensure that the tracks are not 
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retained on the client computer any longer than necessary to 
burn to CD-R. Without the use of this method, the client 
computer would require a significant amount of disk space, 
sometimes up to 800 MB or 1 GB for an audio CD. The CD is 
burned as an Audio CD, also known as Redbook audio. This 
is the music format of a traditional music CD, not a data CD. 
0051. The client software has a user interface (UI) that is 
customized for each platform. In exemplary embodiments, 
the UI can be Windows and Mac OS X or use an application 
hosted on a worldwide web server. The UI is responsible for 
allowing the user to select tracks from a list of music available 
for purchase, organizing the list into a desired track order 
when appropriate, initiating the purchase/download and 
burning the resulting CD as a Redbook audio CD. A compre 
hensive library of CD burners is built into the software in 
order to enable clients to burn files to CD-R or CD-RW with 
virtually any commercially available CD burner hardware. 
0052. The invention may be used in combination with a 
number of universal Software processes such as CD ripping or 
digital format conversion, which do not alter the invention's 
basic functionality, architecture, process or method. 
0053. The invention may be used for the digital delivery of 
any type of digital file from a network directly to optical disc. 
These files include but are not limited to DVD media, High 
Definition DVD media, Surround Sound 5.1, FLAC, OGG, 
h.264, AIFF, Sound Design II (SDII), Sony Adaptive Trans 
form Acoustic Coupling (ATRAC), Microsoft Windows 
Media Audio (WMA), Waveform Audio Format (WAV), 
RAM, MP3, MP4, Adaptive Transform Acoustic Coupling 
(AAC), Quicktime, Apple Lossless, Super Audio CD 
(SACD), MPEG and Audio Video Interleave (AVI). 
0054 For digital video distribution, the inventive process 

is identical to the audio process, however the files are not 
compressed with a lossless compression scheme. Lossless 
compression is not desirable for video content. Video content 
is very large in comparison to audio content and the fidelity 
issue is not the same as with audio. Audio is delivered in 
high-quality stereo at nearly the limits of human perception. 
Thus, any type of compression is noticeable. Video is not 
equivalent. The current US non-digital standard is fairly low 
visual fidelity, so even DVD video compression is largely 
unnoticeable by users. 
0055. In the case of digital video distribution, large, com 
plete video files are broken into smaller video files. Upon 
initiation by the client 20, the server 10 pushes one file at a 
time to the client computer's memory 25. Once a file resides 
in the client computer's memory 25, the file burns to DVD-R 
or DVD-RW on the client's DVD burner 30 and the server 
initiates delivery of the next video file to virtual memory. The 
process repeats until all video content files have been com 
piled on disc. The “tracks” or file sections are assembled on 
disc according to the blueprint of the original video file using 
an incremental writing process. A comprehensive library of 
DVD burners is built into the software in order to enable 
clients to burn files to DVD-R or DVD-RW with virtually any 
commercially available DVD burner hardware. Digital video 
distribution can also be achieved through the heuristic 
method as previously described. 
0056. The digital distribution of other types of media files 
including video games proceeds using the inventive method 
in the same manner as video file distribution or alternatively, 
through the heuristic method as previously described. 
0057 The content is hosted on remote server(s) in an 
exemplary embodiment, and likewise, the contentis provided 
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from those servers. However, it is always possible to change 
the protocol for different hosting protocols. The software is 
modular and thus a new protocol can be added with little 
change to the Software with no change to the inventive 
method. 
0058. It is also possible to perform a digital content pro 
vider's protocol on the remote server(s) and to use the client 
Software as is. Rather than updating the client Software, the 
hosting software on the remote server(s) would be changed 
instead. 
0059. The system and method of the present invention 
have been described as computer-implemented processes. It 
is important to note, however, that those skilled in the art will 
appreciate that the mechanisms of the present invention are 
capable of being distributed as a program product in a variety 
of forms, and that the present invention applies regardless of 
the particular type of tangible signal bearing media utilized to 
carry out the distribution. Examples of signal bearing media 
include, without limitation, recordable-type media Such as 
CompactFlash cards, MultiMediaCards (MMC), Secure 
Digital (SD) cards, portable hard drives, diskettes or CD 
ROMs, memory sticks, and flash drives. 
0060. The corresponding structures, materials, acts, and 
equivalents of all means plus function elements in any claims 
below are intended to include any structure, material, or acts 
for performing the function in combination with other claim 
elements as specifically claimed. 
0061 Those skilled in the art will appreciate that many 
modifications to the exemplary embodiments are possible 
without departing from the spirit and scope of the present 
invention. In addition, it is possible to use some of the features 
of the embodiments disclosed without the corresponding use 
of the other features. Accordingly, the foregoing description 
of the exemplary embodiments is provided for the purpose of 
illustrating the principles of the invention and not in limita 
tion thereof since the scope of the present invention is defined 
solely by the appended claims. 
What is claimed: 
1. A method for downloading a plurality of digital files over 

a computer network and writing the digital files to a remov 
able storage media comprising the steps of: 

compiling a list of digital files to download and transmit 
ting the list to a server hosting the digital files in a digital 
content database; 

downloading each digital file in the list directly from the 
server to a memory on a client personal computer; 

writing each downloaded digital file from memory to the 
removable storage media while concurrently download 
ing another digital file in the list from the server; 

erasing each digital file from memory immediately after 
being written to the removable storage media; and 

repeating the concurrent downloading and writing and 
immediate erasing of digital files until each digital file 
has been written to the removable storage media. 

2. The method for downloading and writing digital files of 
claim 1 wherein the plurality of digital files are lossless com 
pressed audio files. 

3. The method for downloading and writing digital files of 
claim 1 wherein the plurality of digital files are uncompressed 
video files. 

4. The method for downloading and writing digital files of 
claim 2 further comprising the step of converting each down 
loaded file to an uncompressed format before writing the 
digital file to the removable storage media. 
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5. The method for downloading and writing digital files of 
claim 1 further comprising the step of compressing each 
digital file using a lossless audio compression codec. 

6. The method for downloading and writing digital files of 
claim 1 further comprising the step of segmenting each digital 
file and transmitting each segment to the client personal com 
puter. 

7. The method for downloading and writing digital files of 
claim 6 further comprising assembling each segment received 
by the client personal computer into an original sequence. 

8. The method for downloading and writing digital files of 
claim 1 wherein the digital content stored at the server is at 
least one of an audio file, a video file and a video game file. 

9. A computer program product for downloading a plural 
ity of digital files over a computer network and writing the 
digital files to a removable storage media when executed on a 
computing system, comprising a computer readable storage 
medium having computer readable code embedded therein, 
the computer readable storage medium comprising: 

program instructions that compile a list of digital files to 
download and transmit the list to a server hosting the 
digital files in a digital content database; 

program instructions that download each digital file in the 
list directly from the server to a memory on a client 
personal computer; 

program instructions that write each downloaded digital 
file from memory to the removable storage media while 
concurrently downloading another digital file in the list 
from the server; and 

program instructions that erase each digital file from 
memory immediately after being written to the remov 
able storage media. 

10. The computer program product for downloading a plu 
rality of digital files of claim 9 wherein the plurality of digital 
files are lossless compressed audio files. 

11. The computer program product for downloading a plu 
rality of digital files of claim 9 wherein the plurality of digital 
files are uncompressed video files. 

12. The computer program product for downloading a plu 
rality of digital files of claim 10 further comprising program 
instructions that convert each downloaded file to an uncom 
pressed format before writing the digital file to the removable 
storage media. 

13. The computer program product for downloading a plu 
rality of digital files of claim 9 further comprising program 
instructions that compress each digital file using a lossless 
audio compression. 
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14. The computer program product for downloading a plu 
rality of digital files of claim 9 further comprising program 
instructions that segment each digital file and transmit each 
segment to the client personal computer. 

15. The computer program product for downloading a plu 
rality of digital files of claim 14 further comprising program 
instructions that assemble each segment received by the client 
personal computer into an original sequence. 

16. A system for downloading a plurality of digital files 
over a computer network and writing the digital files to a 
removable storage media on a client personal computer, com 
prising: 

a component that compiles a list of digital files to download 
and transmits the list to a server hosting the digital files 
in a digital content database; 

a component that downloads each digital file in the list 
directly from the server to a memory on a client personal 
computer; 

a component that writes each downloaded digital file from 
memory to the removable storage media while concur 
rently downloading another digital file in the list from 
the server; and 

a component that erases each digital file from memory 
immediately after being written to the removable storage 
media. 

17. The system for downloading and writing digital files of 
claim 16 wherein the downloaded digital files are audio files 
in a lossless compressed format and further comprising a 
component for converting each downloaded file to an uncom 
pressed format before writing the digital file to the removable 
storage media. 

18. The system for downloading and writing digital files of 
claim 16 further comprising a lossless audio compression 
codec for compressing each digital file before downloading 
the file to the client personal computer. 

19. The system for downloading and writing digital files of 
claim 16 further comprising a component for segmenting 
each digital file and transmitting each segment to the client 
personal computer. 

20. The system for downloading and writing digital files of 
claim 19 further comprising a component for assembling 
each segment received by the client personal computer into an 
original sequence. 


