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SYSTEMAND METHOD FOR PLAY WHILE 
RECORDING PROCESSING 

FIELD OF THE INVENTION 

0001. The present system and method relate to the pro 
cessing of data. 

BACKGROUND 

0002 The increase in the use of digital technology as well 
as the vast improvements in encoding and decoding technol 
ogy have led to a high demand for audio, video, and other 
types of data. In response to this demand, audio data, for 
example, is being provided to the public through a wide 
variety of formats such as Compact Discs (CDs), Digital 
Video Discs (DVDs), MP3 files, WAV files, and so forth. This 
variety affords great flexibility for accessing audio data. 
0003. While this flexibility allows users to listen to, 
receive, and use data, such as music data, using a variety of 
format systems, it is inconvenient for the user to obtain mul 
tiple copies of the same data in differing formats. For 
example, a user may have a song on an audio CD that he wants 
to listen to using his MP3 player. The user must first convert 
the song from CD to MP3 format or obtain a copy of the song 
in both formats. 
0004 Conventional recording approaches allow the user 
to converta song from a CD to a variety of digital data formats 
that can then be stored on the user's computer. For example, 
a user may converta song from an audio CD to an MP3 format 
using a variety of programs. It is common for a user to record 
a song from audio CD to digital data format. After the Song 
has been recorded the user can listen to the song, for example, 
by using a computer and a program that plays the digital data 
format. 
0005 One common problem is that conventional record 
ing approaches require tediously long time periods, forcing 
the user to wait for the recording to finish before being 
allowed to listen to the song. For a user that wants to record 
several of his audio CDs, it may take hours for the user to 
convert all of the songs on the audio CDs into digital data 
format. 
0006 Another common problem is that conventional 
approaches require the user to completely finish recording a 
Song before beginning to record a different song or set of 
Songs. If the user interrupts the recording before it is com 
plete, all of the recorded data is lost and the user must start 
from the beginning. 

SUMMARY OF THE INVENTION 

0007. In one embodiment, the present invention is a 
method for recording and playing data. The method com 
prises incrementally recording a first set of data, and incre 
mentally playing a second set of data wherein the incremental 
playing of the second set of data begins while incrementally 
recording the first set of data. 
0008 Another embodiment of the present invention is a 
play while record system. The play while record system com 
prises a first device, a second device, a record module con 
figured to record on the second device a first stream repre 
senting a first set of data from the first device, and a play 
module configured to play a second stream representing a 
second set of data from the second device wherein the play 
module plays the second stream while the record module 
records the first stream. 

Jun. 23, 2011 

0009. Another embodiment of the present invention is a 
method for playing and simultaneously recording streams of 
audio data. The method comprises receiving a first stream of 
audio data from a first set of audio data; encoding the first 
stream of audio data to produce a first encoded stream of 
audio data; encrypting the first encoded stream of audio data 
to produce a first encrypted, encoded stream of audio data; 
saving the first encrypted, encoded stream of data to a first 
data file in a first storage location; reading a second 
encrypted, encoded stream of audio data from a second data 
file in a second storage location wherein the reading of the 
second encrypted, encoded stream of audio data begins while 
encoding the first stream of audio data; decrypting the second 
encrypted, encoded stream of audio data to produce a second 
encoded stream of audio data; and using a streaming audio 
player to play the second encoded stream of audio data. 
0010. Another embodiment of the present invention is a 
method for playing and recording audio data at the same time. 
The method comprises recording audio data and playing the 
recorded audio data wherein the playing of the recorded audio 
data begins while recording the audio data. 
0011. Another embodiment of the present invention is a 
method for processing audio data. The method comprises 
stream recording audio data, and stream playing the recorded 
audio data wherein the stream playing of the stream recorded 
audio data begins before the stream recording of the audio 
data is finished. 
0012 Another embodiment of the present invention is a 
method for testing a CD-ROM drive to determine whether the 
CD-ROM drive can readfast enough to allow playable record, 
the method comprises, determining whether a CD-ROM 
drive has the capability to digitally extract data, determining 
whether the CD-ROM drive can digitally extract data above a 
threshold rate, and determining whether the CD-ROM drive 
can digitally extract without errors. 
0013 Another embodiment of the present invention is a 
method for testing a CD-ROM drive to determine whether the 
CD-ROM drive can digitally extract without errors. The 
method comprises reading a set of data without using any 
error correction techniques and storing the first set of read 
data, reading the same set of data using at least one error 
correction technique and storing the second set of read data, 
comparing the first set of read data with the second set of read 
data, and determining whether differences between the first 
set of read data and the second set of read data exceed a 
threshold value. 
0014 For purposes of summarizing the invention, certain 
aspects, advantages, and novel features of the invention are 
described herein. It is to be understood that not necessarily all 
Such advantages may be achieved in accordance with any 
particular embodiment of the invention. Thus, for example, 
those skilled in the art will recognize that the invention may 
be embodied or carried out in a manner that achieves one 
advantage or group of advantages as taught herein without 
necessarily achieving other advantages as may be taught or 
Suggested herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 illustrates a high-level block diagram of one 
embodiment of the present invention. 
0016 FIG. 2 illustrates a high-level block diagram of one 
embodiment of the present invention showing the flow of 
information among the CD-ROM drive, the playable record 
module, and the encoded data database. 
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0017 FIG. 3 illustrates a high-level block diagram of one 
embodiment of the present invention showing the flow of 
information at a single time instance among the CD-ROM 
drive, the playable record module, and the encoded data data 
base. 
0.018 FIG. 4 illustrates a flowchart of one embodiment of 
recording a file. 
0019 FIG. 5 illustrates a flowchart of one embodiment of 
playing a file. 
0020 FIG. 6 illustrates a flowchart of one embodiment of 
initializing the CD-ROM drive. 
0021 FIG. 7 illustrates a flowchart of one embodiment of 
determining whether to use error correction. 

DETAILED DESCRIPTION 

0022. A system and method which represent one embodi 
ment and an example application of the invention will now be 
described with reference to the drawings. Variations to the 
system and method which represent other embodiments will 
also be described. In one disclosed embodiment, the system 
and method are used to begin playing a recorded set of data 
before the recording of the set of data has been completed. 
0023 For purposes of illustration, one embodiment will be 
described in the context of playable record system that 
records files from a CD-ROM drive into an encoded data 
format and may begin playing the recorded files using an 
audio playback system, such as, for example, RealJukeboxTM, 
even before the recording has finished. While the inventors 
contemplate that the present invention is not limited by the 
type of data that is recorded and played and that the types of 
data may include video, audio, audio-visual, slideshow, 
image and text, and so forth, the figures and descriptions 
relate to an embodiment of the invention using audio data. 
Furthermore, the details of the playable record system and of 
specific implementations are set forth in order to illustrate, 
and not to limit, the invention. The scope of the invention is 
defined by the appended claims. 
0024. These and other features will now be described with 
reference to the drawings Summarized above. The drawings 
and the associated descriptions are provided to illustrate 
embodiments of the invention, and not to limit the scope of 
the invention. Throughout the drawings, reference numbers 
are re-used to indicate correspondence between referenced 
elements. In addition, the first digit of each reference number 
indicates the figure in which the element first appears. 

I. Overview 

0025. An overview of one embodiment of a playable 
record system is shown in FIG. 1. In that embodiment, a 
playable record module 100 communicates with a CD-ROM 
drive 120 as well as an encoded data database (“EDD) 130. 
In addition, the playable record module 100 includes two 
primary components, a record module 140 and a play module 
150. The record module 140 includes a record process 145: 
and the play module 150 includes a play process 155. The 
playable record module 100 also includes a CD-ROM drive 
test process 160. While the record module 140 and play 
module 150 are implemented as separate components, it is 
recognized that in other embodiments, the record module 140 
and the play module 150 may be implemented as a single 
component. In addition, the playable record module 100 may 
also contain additional processes. As indicated above, while 
the inventors contemplate that the present invention is not 
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limited by the type of data to be played and recorded, and that 
the types of data include video, audio, audio-visual, slide 
show, image, and text, the figures and descriptions relate to an 
embodiment of the invention using audio data. 
0026. As used herein, the word module, whether in upper 
or lower case letters, refers to logic embodied in hardware or 
firmware, or to a collection of software instructions, possibly 
having entry and exit points, written in a programming lan 
guage. Such as, for example, C++. A Software module may be 
compiled and linked into an executable program, or installed 
in a dynamic link library, or may be written in an interpretive 
language such as BASIC. It will be appreciated that software 
modules may be callable from other modules or from them 
selves, and/or may be invoked in response to detected events 
orinterrupts. Software instructions may be embedded infirm 
ware, such as an EPROM. It will be further appreciated that 
hardware modules may be comprised of connected logic 
units, such as gates and flip-flops, and/or may be comprised of 
programmable units, such as programmable gate arrays or 
processors. The modules described herein are preferably 
implemented as Software modules, but may be represented in 
hardware or firmware. 

0027. In one embodiment, the playable record module 100 
incrementally reads an audio CD file from the CD-ROM drive 
120, converts the audio CD file into encoded data, incremen 
tally stores the encoded data in the EDD 130, and incremen 
tally plays the encoded data. In this embodiment, the audio 
file is processed in incremental blocks. The incremental 
blocks may vary in size and may be, for example, a set of 2358 
bytes or 8192 bytes, as well as any other sizes of blocks. 
0028 FIG. 2 illustrates the flow of information for playing 
and recording a block of one audio file recorded from an audio 
CD file 210. With reference to an event A1, the record module 
140 reads a block of audio CD data 220 from the CD-ROM 
drive 120. In an event A2, the record module 140 encodes the 
block of data 230. Next, in an event A3, the record module 140 
encrypts the block of encoded data 240. In an event A4, the 
record module 140 writes the block of encrypted encoded 
data 250 to the EDD 130. At some time after the block has 
been recorded, the play module 150, in an event B1, reads the 
block of encrypted encoded data 260 from the EDD 130. 
Next, in an event B2, the play module 150 decrypts the 
encrypted encoded block of data 270. In an event B3, the play 
module 150 “plays” the block of encoded data 280. 
(0029 FIG. 3 illustrates one embodiment of the playable 
record system at a single time instance that is recording an 
audio CD file 210. In that embodiment, blocks 1-25310 have 
already been recorded and written to the EDD 130. As block 
26.320 is being recorded by the record module 140, block 1 
330 is being played by the play module 150. The user is 
listening to the Song as it is being recorded. This embodiment 
discloses a system that may begin playing after 25 blocks 
have been recorded. It will be recognized, however, that in 
other embodiments, the number of blocks that are recorded 
before the song begins “playing may differ according to 
various factors such as CD-ROM drive speed, encoding type, 
encryption algorithm, file write speed, encoded database size 
and make, audio player type, as well as other factors. 
0030. One benefit of this embodiment is that the playable 
record module 100 may begin “playing a block of the 
encoded data soon after the block has been recorded even if 
the entire audio CD file has not been completely recorded. 
This allows the play module 150 to play one block of encoded 
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data as the record module 140 is recording another block of 
audio CD data. The system may play part of the same song it 
is recording. 
0031. Another benefit of this embodiment is that the play 
able record module 100 is able to record an audio CD file in 
less time than it takes to play the encoded data file. Thus, by 
the time the encoded data file is finished playing, the record 
module 140 has finished recording the audio CD file, and, if 
desired, may have already begun recording another audio CD 
file. 

0032. An additional benefit of this embodiment is that the 
playable record module 100 allows the user to stop the record 
ing of one audio CD file and begin the recording of another 
audio CD file. The recorded portion of the first audio CD file 
is saved such that the user may resume recording the first 
audio CD file at a later time without having to “re-record the 
portion of the audio CD file that has already been recorded. 
When the user elects to return to the first audio CD file, the 
playable record module 100 determines what portion was 
already recorded and may resume recording where it left off. 
0033. Another benefit of this embodiment is that the play 
able record module 100 does not require the user to wait as the 
Songs are being recorded; the user has immediate and direct 
access to play the songs. For example, Suppose a user chooses 
to listen to song A. As the user listens to song A, the user is 
actually listening to the encoded data file version of song A as 
song A is being recorded from the audio CD file version of 
Song A to the encoded data file version of Song A. Next, 
suppose the user chooses to stop listening to song A and 
selects song B instead. As the user listens to the Song B, the 
user is actually listening to the encoded data file version of B 
as song B is being recorded from the audio CD file version of 
song B to the encoded data file version of song B. If the user 
then returns to listen to song A, the playable record module 
100 may play the encoded data file version of song. A from the 
beginning as it resumes the recording where it left off. From 
the user's perspective, the recording occurs as the user listens 
to the music and does not require long periods of “wait' time. 

II. Implementation of a Playable Record Module 

0034. This section provides further description of one 
embodiment of a system that plays while recording as shown 
in FIG.1. The embodiment includes a playable record module 
100, a CD-ROM drive 120, and an encoded datadatabase 130. 
0035 A. Playable Record Module 
0036. The playable record module 100 includes two pri 
mary modules, the record module 140 and the play module 
150. While the record module 140 and play module 150 are 
implemented as separate components, it is recognized that in 
other embodiments, the record module 140 and the play mod 
ule 150 may be implemented as a single component. 
0037 1. Record Module 
0038 FIG. 1 illustrates one embodiment of the record 
module 140 that records audio files from audio CD data to a 
variety of encoded data formats. The record module 140 
includes the record process 145. For a more detailed descrip 
tion on the record process 145, see the section below entitled 
“The Play While Recording Process. The Record Process.” 
0039 2. Play Module 
0040 FIG. 1 illustrates one embodiment of the play mod 
ule 150 that plays a song from an encrypted encoded data file. 
The play module 150 includes the play process 155. For a 
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more detailed description of the play process 155, see the 
section below entitled “The Play While Recording Process— 
The Play Process.” 
0041 B. CD-ROM Drive 
0042. In one embodiment, the playable record module 100 
records Songs stored in audio files on a compact disc (CD) that 
is accessed through a standard CD-ROM drive 120. While 
this embodiment records songs from a standard CD-ROM 
drive 120, it is recognized that, in other embodiments, the 
Songs may be recorded from other storage media such as, for 
example, a read/write CD drive, a Digital Video Disc 
("DVD) drive, a hard drive, remote storage via network or 
wireless connection, a download file connection, a streaming 
file connection, and so forth. In addition, the data recorded 
may include other types of data in addition to audio data Such 
as, for example, video, audio-visual, slide show, image, text, 
and so forth. 
0043. C. Encoded Data Database 
0044. In one embodiment, the system may include an 
encoded data database (“EDD) 130 as illustrated in FIG. 1. 
In this embodiment, EDD 130 maintains the encoded data 
files. Furthermore, the EDD 130 may include information 
about the encoded data files, such as, for example, the name of 
the Song, the size of the song, the artist name, the CD or album 
name, the playtime length, the encoded data format, the 
encryption type, and so forth. In addition, the EDD 130 may 
include information about partially recorded data files, such 
as, for example, the name of the Song, the size of the Song, the 
number of bits/bytes/blocks recorded, the block size, the date 
of the last recording, and so forth. The EDD 130 may include 
other information pertaining to the encoded data files. 
0045. In connection with the EDD 130, in one embodi 
ment, there may be several processes (not shown) such as ID 
generators, number generators, statistic generators, and so 
forth that work in concert with the database. 
0046. In one embodiment, the EDD 130 is implemented 
using CodeBase, a semi-relational database offered by 
Sequiter. CodeBase is a high-speed XBase-compatible data 
base engine that works with C/C++, Visual Basic, Delphi and 
Java under standalone and client/server environments. It is 
recognized that the EDD 130 may be implemented using a 
different type of relational database, such as Sybase, Oracle, 
Microsoft(R) SQL Server, and so forth as well as other types of 
databases Such as, for example, a flat file database, an entity 
relationship database, and object-oriented database, a record 
based database, and so forth. Moreover, while the EDD 130 
depicted in FIG. 1 is implemented as a single database, it is 
recognized that in other embodiments, the EDD 130 may be 
implemented as a set of databases or as other data structures 
well known in the art Such as tables, trees, linked lists, and so 
forth. 

III. The Playable Record Module Processes 
0047. The playable record module 100 includes a record 
module 140 with a record process 145, a play module 150 
with a play process 155, and a CD-ROM drive test process 
160. 
0048 A. The Record Process 
0049. One embodiment of the record process 145 is illus 
trated in FIG. 4. Beginning at a start state 410, the record 
process 145 proceeds to an initialization state 420. During the 
initialization state 420, the record process 145 may obtain 
information about the CD-ROM drive 120, the size of the 
music file, information about the song (e.g., title, artist, 
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album, etc.), as well as other information. This CD-ROM 
drive information may be obtained, for example, from the 
CD-ROM drive 120, from a local database of CD-ROM drive 
information, from a remote database of CD-ROM drive infor 
mation, from user input, and so forth. The record process 145 
may also calculate the number of blocks in the file, determine 
whether a portion of the file has already been recorded, deter 
mine the encoding format, determine the encryption format, 
and so forth. The music file information may be obtained, for 
example, from the CD-ROM file, from a local database of CD 
information, from a remote database of CD information, from 
user input, and so forth. The record process 145 then proceeds 
to a get block state 430, wherein the record process 145 reads 
the first block of audio CD data from the CD-ROM drive 120 
and proceeds to an encode block state 440. 
0050. In one embodiment, the record process 145 may 
perform functions on the data (not shown). For example, the 
record process 145 may convert the block of data from analog 
to digital, use error correction techniques to condition the 
data, and so forth. 
0051. In the encode block state 440, the record process 145 
encodes the block using the appropriate encoding technique 
and proceeds to an encrypt block state 450. The encoding 
technique may be selected by the user, selected by the record 
process 145, hardcoded into the record module 140, or deter 
mined by other modules. In one embodiment, the record 
process 145 translates the audio file into an encoded data 
format such as, for example, an MP3 file, a G2 file, a WAV 
file, an ACWMA file, and so forth. In one embodiment, the 
encoding process may use, for example, the Xing MP3 
encoder, the RealProducer encoder, the WMA encoder, or a 
combination of various encoding techniques. In addition, the 
encoding process may include encoding techniques that 
allow the record module 140 to encode in multiple file for 
mats. For example, the user may elect to record into MP3 
format for song A. G2 format for song B, and both MP3 
format and G2 format for song C. 
0052. In the encrypt block state 450, the record process 
145 encrypts the block using the appropriate encryption tech 
nique and proceeds to a write block state 460. The encryption 
technique may be selected by the user, selected by the record 
process 145, hardcoded into the record module 140, or deter 
mined by other modules. In one embodiment, the record 
process 145 encrypts the encoded data to prevent unautho 
rized access. It is recognized that a variety of encryption 
techniques may be used. For example, the encryption process 
may use symmetrickey encryption; asymmetric encryption, a 
combination of both symmetric encryption and asymmetric 
encryption, other methods of encryption, or no encryption at 
all. In addition, the encryption process may utilize multiple 
encryption techniques. In one embodiment, the encryption 
process uses well-known encryption algorithms such as the 
Counterpane Lab’s Twofish encryption algorithm or 
Microsoft's Crypto API. For a detailed description on encryp 
tion, please refer to "Applied Cryptography: Protocols, Algo 
rithms, and Source code in C, Second Edition.” by Bruce 
Schreier, published by John Wiley & Sons, 1996. 
0053. In the write block state 460, the record process 145 
writes the block to a file in the EDD 130 and proceeds to a 
state 470. In one embodiment, the record process 145 uses 
standard file writing techniques and identifies the portion of 
the encrypted encoded data that has been written to the file. It 
will be appreciated that a file pointer, byte offset, bit offset, or 
block offset, along with a file identifier may be used to iden 
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tify the written portion. This information may be used by the 
record module 140 to finish recording a partially-recorded 
SOng. 
0054) In the state 470, the record process 145 determines 
whetherit is at the end of the file. If not, the record process 145 
proceeds to the get block state 430 and continues until it has 
recorded every block of the file. Once all blocks of the file 
have been recorded, the record process 145 proceeds to an end 
State 480. 

0055. It is recognized that while FIG. 4 illustrates a record 
process 145that records an entire file, in one embodiment, the 
record process 145 may be interrupted such that only a por 
tion of the song is recorded. For example, the user may 
interrupt the record process 145 and the record process 145 
may store information on the interrupted recording allowing 
the user to resume recording at a later time. This interrupted 
recording information may include data such as, for example, 
the number of blocks recorded, the block size, the encoding 
technique, the encryption method, if any, the date recorded, 
and so forth. 

0056 FIG. 4 illustrates one embodiment of the record 
process 145. In other embodiments, the record process 145 
may be implemented in a different manner. For example, in 
other embodiments the record process 145 may be imple 
mented in combination with one or more other process, and/ 
or additional processes (not shown) may also be used by the 
record module 140. In addition, in other embodiments, por 
tions of the record process 145 may be omitted, such as, for 
example, the initialization state 420 and/or the encrypt block 
State 450. 

0057 B. The Play Process 
0058. One embodiment of the play process 155 is illus 
trated in FIG. 5. Beginning at a start state 510, the play 
process 155 proceeds to a pre-roll state 520. In the pre-roll 
state 520, the play process 155 determines if enough blocks 
have been recorded Such that the process may continue to an 
initialization state 530. To determine whether enough blocks 
have been recorded to begin playback, the play process 155 
may perform a database lookup of the type of encoding and 
encryption formats; the play process 155 may perform calcu 
lations in real-time; the play process 155 may attempt to fill a 
pre-designated buffer; and so forth. In the initialization state 
530, the play process 155 retrieves information about the song 
Such as, for example, the song title, artist, Song length, CD, 
and so forth. Proceeding to a get block state 540, the read 
process reads a block of data from the EDD 130 and proceeds 
to a decrypt block state 550. 
0059. In the decrypt block state 550, the play process 155 
decrypts the block of data using the appropriate decryption 
algorithm and proceeds to a play block state 560. The play 
process 155 may use one or more of a number of methods to 
determine the appropriate decryption algorithm that corre 
sponds to the type of encryption algorithm used. Such as, for 
example, storing the type of encryption used in the EDD 130, 
naming the file with an encryption type code, implementing 
the playable record module 100 with a single encryption 
algorithm, and so forth. In one embodiment, the decryption 
process may utilize a variety of well-known decryption algo 
rithms depending on how the data was encrypted. For 
example, the decryption process may use symmetric key 
decryption, asymmetric decryption, a combination of both 
symmetric decryption and asymmetric decryption, other 
methods of decryption, or no decryption at all. In addition, the 
decryption process may utilize multiple decryption tech 
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niques allowing the play module 150 to decrypt different 
types of encrypted data. In one embodiment, the decryption 
process uses well-known decryption algorithms such as the 
Counterpane Lab’s Twofish decryption algorithm or 
Microsoft's Crypto API. 
0060. In the play block state 560, the play process 155 
plays the encoded block of data using the appropriate audio 
file player and proceeds to a state 570. The play process 155 
may use a number of methods to determine the appropriate 
audio file player that corresponds to the type of encoding 
technique used. Such as, for example, storing the type of 
encoding technique used in the EDD130, naming the file with 
an encoding technique code, implementing the playable 
record module 100 with a single encoding technique, and so 
forth. In one embodiment, the play process 155 may recog 
nize a variety of encoding formats and may utilize one or 
more encoded data players that decode and play different 
encoded formats. This allows the play process 155 to play 
songs that have been recorded in different formats. The play 
process 155 may recognize various encoded data formats 
such as, for example, MP3, G2, WAV, ACWMA, and so forth. 
For example, the play process 155 may recognize that a song 
is in a G2 format and use the RealAudio Player, by RealNet 
works, Inc., to decode and play the encoded data. While 
multiple encoding formats are utilized in this embodiment, it 
is recognized that in some embodiments a single encoding 
format may be used. 
0061. In the state 570, the play process 155 determines 
whether it has reached the end of the file. If not, the play 
process 155 proceeds to the get block state 540 and reads 
another block of data from the file. Once the entire song has 
been played, the play process 155 proceeds to an end state 
580. 

0062 FIG. 5 illustrates one embodiment of a play process 
155 that plays an entire file. In another embodiment, the play 
process 155 may be interrupted by the user such that only a 
portion of the song is played. 
0063. It is recognized that FIG. 5 illustrates one embodi 
ment of the play process 155. In other embodiments, the play 
process 155 may be implemented in a different manner. For 
example, in other embodiments, the play process 155 may be 
implemented in combination with one or more other pro 
cesses, and/or additional processes (not shown) may also be 
used by the play module 150. In addition, in other embodi 
ments, portions of the play process 155 may be omitted, such 
as, for example, the decrypt block state 550, the pre-roll state 
520, and/or the initialization block state 530. For example, the 
play process 155 may be triggered by the record state 520 
once enough blocks were recorded such that the pre-roll state 
520 may be omitted. In another embodiment, the pre-roll 
process may be included as part of the record process 145, as 
part of an independent, process, or as part of a different 
module. Furthermore, the initialization state 530 may be 
executed before the pre-roll state 520. 
0064. It is also recognized that while both the record pro 
cess 145 and the play process 155 process music files incre 
mentally, it is not necessary that the increments of data are the 
same size. For example, in one embodiment, the record mod 
ule 140 may record blocks of size X while the play module 
150 uses blocks of size Y. In another embodiment, both the 
record module 140 and the play module 150 may record and 
play blocks of size Z. 
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0065 C. CD-ROM Drive Test Process 
0066. In one embodiment, the playable record module 100 
includes a CD-ROM drive test process (“test process) 160. 
The test process 160 queries the CD-ROM drive 120 to deter 
mine whether or not the CD-ROM drive 120 is capable of 
providing data at a rate that allows the record process 145 to 
run at least as fast as the play process 155. The test process 
160 may perform several tests to set various flags that can be 
used by the playable record module 100. For example, the test 
process 160 determines whether or not the CD-ROM drive 
120 can handle digital extraction. If so, then the record mod 
ule 140 may perform as illustrated in FIG. 4. If not, then the 
record module 140 may have to perform an analog to digital 
conversion before the block of data can be encoded and 
encrypted. While this embodiment uses “Digital' and “Error 
Correction' flags in the test process 160, it is recognized that 
in other embodiments, other flags and/or methods may be 
used. For example, the record process 145 may, by default, 
attempt to convert from analog to digital until it recognizes 
the data as digital data, and so forth. 
0067 FIG. 6 is a flowchart representing states comprising 
one embodiment of the test process 160. Beginning at a start 
state 610, the test process 160 proceeds to a state 620, wherein 
the test process 160 determines whether the CD-ROM drive 
120 is capable of handling digital extraction. Such determi 
nation may be made, for example, using a database look up of 
the CD-ROM drive 120 model and make, short run time tests, 
as well as a variety of other methods. If the CD-ROM drive 
120 is capable of handling digital extraction, then the test 
process 160 proceeds to a state 630; if not, then the test 
process 160 sets the “Digital flag to NO in a state 640. In the 
state 630, the test process 160 determines whether the CD 
ROM drive 120 can extract fast enough to permit playing 
while recording. If the CD-ROM drive 120 is not fast enough, 
the test process 160 proceeds to the state 640, sets the “Digi 
tal” flag to NO, and proceeds to a state 680. If the CD-ROM 
drive 120 is fast enough, the test process 160 proceeds to a 
state 650, sets the “Digital flag to YES, and proceeds to a 
state 660. In state 660, the test process 160 determines 
whether the CD-ROM drive 120 can extract without errors. 

0068. One embodiment of an error determination process 
is illustrated in FIG. 7 and is described below. If the CD-ROM 
drive 120 can extract without errors, then the test process 160 
proceeds to a state 670, wherein the “Error Correction' flag is 
set to YES, and the test process 160 proceeds to an end state 
690. If the CD-ROM drive 120 can not extract without errors, 
the test process 160 proceeds to a state 680 wherein the “Error 
Correction' flag is set to NO and the test process 160 then 
proceeds to the end state 690. 
0069 FIG. 7 is a flow chart representing states comprising 
one embodiment of the error determination process. Begin 
ning at a start state 710, the error determination process 
proceeds to a state 720 wherein the error determination pro 
cess reads N blocks Of data without using any error correction 
mode and then proceeds to a state 730. In the state 730, the 
error determination process reads the same N blocks of data 
with error correction mode and proceeds to a state 740. In the 
state 740, the error determination process compares the first 
set of data with the second set of data and proceeds to a state 
750. In the state 750, the error determination process checks 
to see if there is a difference between the first set of data and 
the second set of data. If there is a difference, then the error 
determination process assumes that there is an error and pro 
ceeds to a state 760 wherein the "Error Correction' flag is set 
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to YES, and the error determination process proceeds to an 
end state 780. Otherwise, if there is no difference, then the 
error determination process assumes that there are no errors 
and proceeds to a state 770 wherein the “Error Correction' 
flag is set to NO. The error determination process then pro 
ceeds to an end state 780. It is recognized other embodiments 
may use different methods of determining whether or not 
error correction should be used. 
0070. At the end of the CD-ROM test process 160, it will 
have been determined whether or not the CD-ROM drive 120 
can handle digital extraction fast enough and whether or not 
error correction is allowed. If the CD-ROM drive 120 can 
perform digital extraction fast enough and error correction is 
allowed, then the CD-ROM drive 120 may support the play 
able record process 145. If the CD-ROM drive 120 can not 
perform digital extraction fast enough and error correction is 
not allowed, then the CD-ROM drive 120 may not support the 
playable record process 145. 
0071 While this embodiment uses two flags in the test 
process 160, it is recognized that in other embodiments, addi 
tional, fewer, or different flags may be used to add to or 
modify the test process 160. In one embodiment, the test 
process 160 may be run a single time prior to play and record 
operations, each time a new playable record module 100 is 
installed, and/or when a new CD-ROM drive 120 is added to 
the system. While, in this embodiment, the test process 160 is 
part of the playable record module 100, it is recognized that in 
other embodiments the test process 160 may be part of 
another module such as the installation module and so forth. 
0072 While this embodiment depicts a test process for a 
CD-ROM drive, it is recognized that in other embodiments 
similar test processes may be used in conjunction with other 
types of CD-ROM drives as well as other media with the goal 
being to assess Sufficient digital extraction speed and error 
corrections capability. The other types of media may include, 
for example, read/write CD drives, DVD drives, hard disk, 
remote storage via network or wireless connection, and so 
forth. 

IV. Conclusion 

0073. While certain embodiments of the invention have 
been described, these embodiments have been presented by 
way of example only, and are not intended to limit the scope 
of the present invention. Accordingly, the breadth and scope 
of the present invention should be defined in accordance with 
the following claims and their equivalents. 

1-26. (canceled) 
27. A method for recording digitally encoded data, the 

method comprising: 
receiving a first stream of digitally encoded data, the first 

stream of digitally encoded data being received via a 
network connectionata rate that is faster than the normal 
playback rate of said digitally encoded data; 

incrementally recording the first stream via a local storage 
device; 

incrementally playing the first stream during the recording 
of the first stream; 

pausing the recording and the playing of the first stream at 
a first point within the digitally encoded data; 
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receiving a second stream of the digitally encoded data, the 
second stream of digitally encoded data being received 
via a network connection at a rate that is faster than the 
normal playback rate of said digitally encoded data; and 

incrementally recording the second stream via the local 
storage device starting at the first point within the digi 
tally encoded data. 

28. The method of claim 27, further comprising incremen 
tally playing the second stream of digitally encoded data 
starting at the first point within the digitally encoded data 
during the recording of the second stream. 

29. The method of claim 27, further comprising incremen 
tally playing the second stream of digitally encoded data 
starting at a second point within the digitally encoded data 
during the recording of the of the second stream starting at the 
first point. 

30. The method of claim 27, wherein the digitally encoded 
data is received in packet form transmitted from a remote 
computer. 

31. The method claim 27, wherein the digitally encoded 
data comprises audio data. 

32. The method of claim 27, wherein the digitally encoded 
data comprises video data. 

33. The method of claim 27, wherein the digitally encoded 
data is received via an optical storage device and the digitally 
encoded data is stored via a magnetic storage device. 

34. A computer readable medium comprising computer 
executable instructions that, when executed, perform the 
method of claim 27. 

35. A method for simultaneously playing and recording 
streams of audio data, the method comprising: 

receiving a first stream of audio data from a first set of audio 
data, the first stream of audio data being received at a rate 
that is faster than the normal playback rate of said audio 
data; 

encoding the first stream of audio data to produce a first 
encoded stream of audio data; 

encrypting the first encoded stream of audio data to pro 
duce a first encrypted, encoded stream of audio data; 

saving the first encrypted, encoded stream of data to a first 
data file in a first storage location; 

reading a second encrypted, encoded stream of audio data 
from a second data file in a second storage location 
wherein the reading of the second encrypted, encoded 
stream of audio data begins while encoding the first 
stream of audio data; 

decrypting the second encrypted, encoded stream of audio 
data to produce a second encoded stream of audio data; 
and 

decoding and playing the second encoded stream of audio 
data. 

36. The method of claim35, wherein the first data file is the 
same as the second data file and the first storage location is the 
same as the second storage location. 

37. The method of claim 35, wherein the first stream of 
audio data from a first set of audio data is received from an 
optical drive. 


