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ABSTRACT 

Technology related to CD (compact disc) players are 
described. In one instance, a handheld CD player includes a 
CD drive to receive a CD and to determine a CD identi?cation 
from the CD and a media slot to receive a portable memory 
card having a database. The handheld CD player also includes 
an attributes access module con?gured to retrieve music 
attributes from the database associated With the CD identi? 
cation and to store the CD identi?cation in the database if the 
CD identi?cation is not already in the database. 

N ETWORK 

m 
COMPUTER 
M 

PORTABLE 
STORAGE 
MEDIA 
E 



Patent Application Publication Jan. 29, 2009 Sheet 1 0f 4 US 2009/0028009 A1 

N ETWORK 

m 
CONTENT 
SouRcE(s) 
m 

COMPUTER 
M 

PLAYER(S) SKAOEFE?EE 
E m 



Patent Application Publication Jan. 29, 2009 Sheet 2 0f 4 US 2009/0028009 A1 

E C R U O S T N E T N O C 

' MEMORY 204 
APPLICATIONS 
E 

MED|A PLAYER 
E 

CD ATTRIBUTES 
SYNCHRONIZER 

.---------_ 

MEDIA LIBRARY 

IATTRIBUTES 
. DATABASE 
' 220§A1 
\-—----‘ 

—---------’ E 

PC 104 

VOLATILE MEMORY 
Q 

6 1 2 f 

'--------‘ 
APPLICATIONS 
E 

I 
l 

: MEDIA PLAYER 
I E 
n 
n 

: CD ATTRIBUTES 
l ACCESS MODULE 

Q 0 - Q ‘m §-?bl"0 I .A Q EE . 
R . Ts . 

8 .BB DAB. 2 -U8 QDBnAmOQQ 2 ‘A1 .CRTZQ. Y .m2 . TA2: R TD 
M '..'I\ I 

E I Q M '.....II..\ 
F 

6 3 2 

Y R O M E M% E2 T A L O V 

4 3 2 

PORTABLE CD PLAYER 102 

Fig. 2 



Patent Application Publication Jan. 29, 2009 Sheet 3 0f 4 US 2009/0028009 A1 

300 \ 

PC/GENERAL COMPUTER 104 REMOTE CD PLAYER 102 

302 
RECEIVE PORTABLE 
STORAGE MEDIA 

REcEIvE PORTABLE 
STORAGE MEDIA 

IS 
A NEW CD 
ID ON THE 
MEDIA 

? 

306 
CHECK ONLINE 

SERVICE FOR NEW 
CD ID 

318 
PUT CD ID ONTO 
MEDIA As NEW CD 

ID 

308 
DOWNLOAD MUSIC 
ATTRIBUTES FOR 
THE NEW CD ID 
INTO CD DB 

320 
ASSOCIATE 
CD ID WITH 

MUSIC ATTRIBUTES 
IN CD DB 

SYNC CD DB ONTO 
PORTABLE MEDIA 

322 

DISPLAY MUSIC 
ATTRIBUTES 



Patent Application Publication Jan. 29, 2009 Sheet 4 0f 4 US 2009/0028009 A1 

4 418 44 ,/f 420 44s ?\ ‘ 

422 424 \‘ Remote 

i‘ Computing 
—( (3) f 452 

w j 456 i\\ ~ . i 

Monltor Modem _ 

*? _ 450 as LAN :2 W: E; P" 

! /WHWW\ \ 458i\\' Ri—emote \ 
/ ‘\ \ Application 

// \\ 406 ?\ \ Programs 

,4 _\é ‘ Q ,4 444 / 408 
’ System Memory 

Operating 
Video Adapter Adapter‘ \ System % i 

\ t m B s 
Data Media Sys 9 u > ‘ Programs % 

Interfaces Other Program 

\‘ 404 *\ Modules @ 

I It“ :‘ 
operat'ng % ,k 416 ' ' b\ E Program 
System . __i\m _ Data & 

Programs profj?tsmg m RAM 
Program @ f ---------- ——— 

Modules /~ 440 BIOS 
Program 432 M 

— \ Data — 
412 ROM 

Prlnter Mouse Keyboard Other Dev|ce(s) 



US 2009/0028009 A1 

DYNAMIC MOBILE CD MUSIC ATTRIBUTES 
DATABASE 

RELATED APPLICATION 

[0001] This application is a continuation of and claims 
priority to US. patent application Ser. No. 10/400,044 ?led 
on Mar. 25, 2003, the disclosure of Which is incorporated by 
reference herein. 

TECHNICAL FIELD 

[0002] The present disclosure generally relates to CD play 
ers, and more particularly, to a database of CD music 
attributes that can be updated and transferred betWeen CD 
capable devices. 

BACKGROUND 

[0003] Personal computers (PCs) typically include a soft 
Ware media player that permits a user to play back various 
forms of multimedia ?le formats such as, for example, DVD 
(Digital Versatile Disc), CDDA (Compact Disc-Digital 
Audio), MPEG (Motion Pictures (Coding) Experts Group) 
video, MP3 (MPEG-l/2 Audio Layer III), WMA (Windows@ 
Media Audio 8), WAV (WindoWs® Wave), WMV (Win 
doWs® MediaVrdeo) and the like. Examples of such softWare 
media players include RealNetWork’s Real One player, Apple 
Computer’s QuickTime and Microsoft’s WindoWs Media 
Player. 
[0004] In addition to playing back different media formats 
on a PC, media players often perform other functions includ 
ing, for example, copying CD tracks onto the PC hard disc in 
various ?le formats (e.g., WAV, WMA, MP3) and organizing 
the ?les into a desired playback order, copying music to a 
portable device, burning an audio or data CD, and retrieving 
and displaying various media information or attributes about 
the music that a user plays on the PC. Music attributes can 
include information such as, for example, CD titles, album 
art, composers, artists, biographies, discographies, musical 
genre, album recording date, revieWs, related neWs, related 
artists, track titles, and the like. 
[0005] Music attribute information for many CDs is avail 
able online through various Internet database services. Thus, 
media players executing on PC’s or other computers that have 
Internet access can readily obtain music attributes for a Wide 
range of CD music. For example, When a media player plays 
a CD or rips a CD track and encodes it as a WMA or MP3 ?le, 
the media player might also access an Internet database ser 
vice and doWnload music attributes for the entire CD or the 
ripped CD track. Music attributes for ripped CD tracks can be 
encoded into WMA and MP3 ?les as metadata tags. There 
fore, the music attributes travel With the encoded ?les and are 
available for display on a PC and various other remote devices 
to Which the ?les can be transferred. 
[0006] Media players on PCs can also store the music 
attributes retrieved from an Internet database service in a 
media library/database on the PC. In general, music attributes 
stored on an Internet database or in a media library/ database 
on a PC are identi?able or associated With a particular CD 

through a CD identi?er called a table of contents (TOC). The 
TOC is not stored on the CD, but is instead a calculation of 
start and stop times for the music tracks on the CD. The start 
and stop times for music tracks on a CD are measured to 
Within 1/77th of a second When a CD is inserted into a CD 
player. Thus, virtually all CDs are uniquely identi?able by 
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their TOC. The TOC identi?er can be used to associate music 
attributes for a CD in various environments, such as an Inter 
net database or a PC media library/database. Thus, a media 
player on a PC can maintain a media library that includes 
music attributes for various CDs associated by CD TOCs. 
When a CD is played on the PC, the media player can display 
music attributes from the media library that are associated 
through the CD TOC. If the CD TOC is not available in the 
media library, the media player can access an Internet data 
base service and make a request to have the music attributes 
doWnloaded based on the CD TOC. 
[0007] Various remote and/ or portable CD-capable devices 
(e.g., car stereos, hand-held portable CD players) can play 
conventional CD, CD-R (CD recordable), and CD-RW (CD 
reWritable) discs, as Well as MP3 and WMA-encoded music 
?les stored on CD-R/RWs or other storage media such as SD 
cards, compact ?ash cards, and PCMCIA ?ash cards. Such 
remote CD-capable devices are also generally able to display 
music attributes stored as metadata tags in MP3 and WMA 
encoded music ?les. Therefore music attributes are available 
for display on remote CD devices if CD tracks have been 
ripped to MP3 or WMA ?les. HoWever, music attributes are 
not available for display on remote CD devices if CD tracks 
are played directly from a CD. This is because music 
attributes are not stored on the CDs themselves and because 
remote CD-capable devices do not maintain updated media 
libraries containing CD TOCs and associated music 
attributes. 
[0008] Accordingly, a need exists for a Way to provide 
music attributes for CD tracks When CDs are played on 
remote CD-capable devices. 

SUMMARY 

[0009] A database can be updated on a PC and transferred 
to remote CD (compact disc) players so that music attributes 
for CDs are displayable on remote players While CDs are 
played. 
[0010] In one embodiment, a PC receives a portable 
memory card and determines if a neW CD identi?cation is 
present on the card. The PC doWnloads music attributes from 
a netWork server for neW CD identi?cations found on the 
card. The PC stores the attributes in a CD database and syn 
chroniZes the database to the portable memory card. 
[0011] In another embodiment, a remote CD player 
receives a CD and checks a portable memory card for a CD 
identi?cation. If the CD identi?cation is found on the card, the 
player accesses music attributes on the card associated With 
the CD and displays the attributes While playing the CD. If the 
CD identi?cation is not found on the card, the player stores 
the identi?cation on the card as a neW CD identi?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The same reference numerals are used throughout 
the draWings to reference like components and features. 
[0013] FIG. 1 illustrates an exemplary environment for 
implementing one or more embodiments of a dynamic mobile 
CD music attributes database. 
[0014] FIG. 2 is a block diagram of an exemplary hardWare/ 
softWare architecture of a personal computer and remote CD 
player as might be implemented in the environment of FIG. 1. 
[0015] FIG. 3 is a How diagram illustrating an exemplary 
method of implementing one or more embodiments of a 
dynamic mobile CD music attributes database. 
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[0016] FIG. 4 illustrates an exemplary computing environ 
ment that is suitable for implementing a general-purpose 
computer. 

DETAILED DESCRIPTION 

[0017] Overview 
[0018] The following discussion is directed to a dynamic 
mobile database of CD (compact disc) music attributes and 
the automatic updating of such a database as it travels 
between a PC (personal computer) and various remote CD 
players on a portable storage medium. When playing a CD, a 
remote player searches for a CD identi?er in the mobile 
database and displays associated music attributes from the 
database if the CD identi?er is present. CD identi?ers not 
found in the database are added to the database on the portable 
storage medium by the remote player. When the portable 
storage medium is transferred to a PC, the PC accesses an 
online music information service and downloads music 
attributes for the new CD identi?er that has been added to the 
database. The PC then updates the database with the new 
music attributes. 
[0019] The PC can also update the database anytime it 
encounters a new CD. Thus, music attributes for any CDs that 
are played by the PC, burned by the PC, or ripped by the PC 
are also added to the mobile database. Advantages of the 
mobile CD music attributes database include the ability to 
display useful media information for CD music played on 
remote CD players. 
[0020] Exemplary Environment 
[0021] FIG. 1 shows an exemplary environment 100 suit 
able for implementing one or more embodiments of a 
dynamic mobile CD music attributes database. The exem 
plary environment can include remote CD players 102 of 
various types, a computer 104, portable storage media 106 for 
the remote CD players 102 and computer 104, and one or 
more content sources 108. Computer 104 is operatively 
coupled to content source(s) 108 through a network 110. 
Network 110 can include both local and remote connections 
depending on the particular system con?guration. Thus, net 
work 110 may include, for example, any one or a combination 
of a modem, a cable modem, a LAN (local area network), a 
WAN (wide area network), an intranet, the Internet, or any 
other suitable communication link. 
[0022] Portable storage media 106 can be any of a number 
of portable nonvolatile memory devices useful for conveying 
information between computer 104 and a remote CD player 
102 including, for example, an SD (secure digital) card, a CF 
(compact ?ash) card, a SmartMedia card, a Memory Stick, a 
MMC (multimedia card), a PCMCIA (Personal Computer 
Memory Card International Association) ?ash card, a por 
table hard disc drive (e.g., a USB, Firewire, or PCMCIA 
interface device) and the like. In certain instances, portable 
storage media 106 might also be a bumable CD such as a 

CD-R (CD-recordable disc) or CD-RW (CD-rewritable disc). 
[0023] Communication link 112 between computer 104 
and remote CD player 102 is a wireless (radio) link such as 
Bluetooth, GPRS (General Packet Radio Services), Wi-Fi or 
any of the IEEE (Institute of Electrical and Electronics Engi 
neers) 802.11 family of standard speci?cations (e.g., 802.11, 
802.11a, 802.11b, and 802.11g) for wireless local area net 
works (WLANs). In general, wireless link 112 may be used in 
conjunction with or instead of portable storage media 106 to 
convey information between computer 104 and a remote CD 
player 102. 
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[0024] Remote CD player 102 can be implemented as any 
of a variety of portable or mobile CD-capable devices includ 
ing handheld devices, automobile devices, and so on. 
Examples of such devices include Sony’s D-CJ500 CD/MP3 
Player, SONICblue’s RioVolt SP50C CD/MP3 Player, 
Alpine’s CDA-9815 CD/MP3/WMA car stereo receiver, and 
Sony’s CDX-MP70 CD/MP3 car stereo receiver. Such 
devices typically have the capability of playing both standard 
audio CDs as well as CD-Rs and CD-RWs. In addition, many 
conventional CD-capable devices have the capability of play 
ing music in compressed formats including, for example, 
MP3 (MPEG-1/2 Audio Layer III) and WMA (Windows® 
Media Audio 8) ?le formats. Furthermore, devices that are 
MP3 compatible are typically able to display ID3 tags from 
MP3 ?les while playing the MP3 ?les. ID3 tags are MP3 ?le 
markers that include information about a song, such as the 
title, the artists, the album name, and so on. Therefore, while 
playing MP3 formatted music, a CD-capable device might 
also be able to display certain attributes about the music. 
However, conventional remote or portable CD-capable 
devices are not able to display such additional information 
when playing standard audio CDs, because such information 
is not presently conveyed on standard audio CDs. Accord 
ingly, a discussion of the exemplary embodiments in the 
following section includes a description of a dynamic mobile 
CD music attributes database that enables a remote CD player 
102 to display such additional music attribute information 
while playing standard audio CDs. 

[0025] Content source 108 is typically implemented as one 
or more server computers such as a Web server. Thus, content 

source 108 may include a variety of general purpose comput 
ing devices such as a workstation computer, and may be 
con?gured in a manner similar to an exemplary implementa 
tion of computer 104 as described below with reference to 
FIG. 4. Content source 108 generally provides storage for 
electronic documents and information including various 
multi-media content that is accessible to client computers 
such as computer 104 over network 110. More speci?cally, 
content source 108 offers an online database service that 
provides music information to a computer 104 for a wide 
variety of CD music. The information available on a content 
source 108 can include CD music attributes such as CD titles, 
album art, composers, artists, biographies, discographies, 
musical genre, recording dates, reviews, related news, related 
artists, track titles, and the like. Examples of content sources 
108 include Gracenote.com and WindowsMedia.com. 

[0026] Computer 104 generally retrieves CD music 
attributes from a content source 108 for playback on com 
puter 104 or on a remote CD player 102 after the content is 
transferred via portable storage media 106 or wireless link 
112. Computer 104 is a CD-capable device and includes a 
media player for CDs and other media and a corresponding 
database of CD music attributes. The media player on com 
puter 104 typically updates the CD attributes database with 
new CD information retrieved from a content source 108 

whenever computer 104 plays a new CD, burns a custom CD, 
rips tracks from a new CD, or otherwise encounters a new CD. 
Computer 104 is otherwise typically capable of performing 
common computing functions, such as email, calendaring, 
task organization, word processing, Web browsing, and so on. 
In this embodiment, computer 104 runs an open platform 
operating system, such as the Windows® brand operating 
systems from Microsoft®. Computer 104 may be imple 
mented, for example, as a desktop computer, a server com 
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puter, a laptop computer, or other form of personal computer 
(PC). One exemplary implementation of computer 104 is 
described in more detail below With reference to FIG. 4. 

EXEMPLARY EMBODIMENTS 

[0027] FIG. 2 is a block diagram representation of an exem 
plary embodiment of a remote CD player 102 and computer 
104 as might be implemented in the environment 100 of FIG. 
1. Computer 104 is implemented as a PC (personal computer) 
such as a desktop or laptop PC. Remote CD player 102 is 
implemented as a portable CD player 102. 
[0028] PC 104 includes a processor 200, a volatile memory 
202 (i.e., RAM), and a nonvolatile memory 204 (e.g., ROM, 
hard disk, ?oppy disk, CD-ROM, etc.). Nonvolatile memory 
204 generally provides storage of computer/processor-read 
able instructions, data structures, program modules and other 
data for PC 104. One exemplary implementation of a PC 104 
is described in more detail beloW With reference to FIG. 4. PC 
104 typically implements various application programs 206 
stored in memory 204 and executed on processor 200. Such 
applications 206 might include software programs imple 
menting, for example, Word processors, spread sheets, broWs 
ers, multimedia players, illustrators, computer-aided design 
tools and the like. In the FIG. 2 embodiment, media player 
208 is separately illustrated as one such application. 
[0029] Media player 208 is a softWare component generally 
tailored for playing back different forms of multimedia ?le 
formats. Examples of a media player 208 might include soft 
Ware media players such as RealNetWork’s Real One player, 
Apple Computer’s QuickTime and Microsoft’s WindoWs 
Media Player. Media player 208 can typically play back mul 
timedia ?le formats such as DVD (Digital Versatile Disc), 
CDDA (Compact Disc-Digital Audio), MPEG (Motion Pic 
tures (Coding) Experts Group) video, MP3 (MPEG-l/ 2 
Audio Layer III), WMA (Windows@ Media Audio 8), WAV 
(WindoWs® Wave), WMV (Windows@ Media Video), and 
the like. 
[0030] Media player 208 also serves as a ripper, an encoder, 
and a CD burner. As a ripper, media player 208 takes digital 
audio information from a CD and creates a WAV ?le. Media 
player 208 then encodes or compresses the WAV ?le as an 
MP3 or WMA ?le. Music in various ?le formats can be 
transferred betWeen PC 104 and portable player devices (e.g., 
remote CD player 102) through a portable storage medium 
106, such as a CD 210 or memory card 212, or a Wireless 
connection 112 as discussed beloW. Thus, PC 104 includes 
CD drive 214 for receiving CDs and media slot 216 for 
receiving memory devices such as a memory card 212. In 
addition to copying music and other media information onto 
portable media 106 such as a memory card 212 through media 
slot 216, media player 208 also generally provides for burning 
audio and data CDs through CD drive 214. 
[0031] Media player 208 maintains a media library 218(A) 
that includes a list of all the songs it plays in a CD music 
attributes database 220(A). This list also includes songs that 
the media player 208 rips and encodes and songs that it burns 
onto an audio CD through CD drive 214. In addition to main 
taining an updated list of songs, media player 208 maintains 
the CD music attributes database 220(A) With media infor 
mation associated With each song in its list. The CD media 
information in the database 220(A) can include music 
attributes for each CD in the list such as, for example, the CD 
title, album art, composers, artists, biographies, discogra 
phies, musical genre, album recording date, revieWs, related 
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neWs, related artists, track titles, and the like. Thus, Whenever 
a CD 210 is played on PC 104, media player 208 identi?es the 
CD 210 (i.e., through CD drive 214) and tries to ?nd the CD 
identi?cation in the CD music attributes database 220(A). If 
the CD is found in the database 220(A), the media player 208 
retrieves music attributes associated With the CD and displays 
them. HoWever, When a neW CD 210 is encountered Whose 
identi?cation is not found in the database 220(A), media 
player 208 accesses a content source 108 and requests infor 
mation for the neW CD identi?cation. Content source 108 
doWnloads music attributes for the neW CD to PC 104 and 
media player 208 stores the music attributes in the database 
220(A). 
[0032] In general, a CD 210 is identi?able by start and stop 
times for the CD music tracks located on the CD. When a CD 
is inserted into the CD drive 214, the drive 214 scans the CD 
With a laser and calculates the start and stop times for the 
tracks to determine the CD’s identity. The CD identi?er is 
often called the CD’s table of contents (TOC). Because start 
and stop times for music tracks on a CD are measured to 
Within 1/77th of a second, virtually all CDs can be uniquely 
identi?ed by their calculated TOC. Thus, it is a CD’s TOC that 
the media player 208 uses to identify the CD both in the CD 
music attributes database 220(A) and on a content source 108. 

[0033] The CD attributes synchroniZer 222 is generally 
con?gured to synchroniZe the CD music attributes database 
220(A) onto portable storage media 106 (e. g., a memory card 
212, a CD 210), Which enables transfer of the database 220 
(A) to portable CD player 102. SynchroniZer 222 accesses a 
memory card 212 inserted into media slot 21 6, for example, to 
compare CD identi?cations on the memory card 212 With CD 
identi?cations in the CD music attributes database 220(A). 
SynchroniZer 222 determines if a neW CD identi?er (i.e., a 
CD identi?er not present in database 220(A)) has been stored 
on the memory card 212. If neW CD identi?ers are found to be 
on the memory card 212, synchroniZer 222 calls media player 
208 to update the database 220(A) With the neW CD identi? 
ers and associated music attributes for the neW CDs. As dis 
cussed above, media player 208 accesses a content source 108 
and requests information for the neW CD identi?ers. When 
content source 108 doWnloads music attributes for the neWly 
identi?ed CDs to the PC 104, media player 208 stores the 
music attributes in the database 220(A). CD attributes syn 
chroniZer 222 then synchronizes the CD music attributes 
database 220(A) onto the portable memory card 212 (i.e., 
portable storage medium 106) in media slot 216. Synchro 
niZer 222 might also burn the database 220(A) onto a CD-R or 
CD-RW in CD drive 214. 

[0034] In another embodiment, synchroniZer 222 is con?g 
ured to synchroniZe the CD music attributes database 220(A) 
directly With portable CD player 102 through a Wireless con 
nection 112. When a Wireless link 112 is established betWeen 
PC 104 and portable CD player 102, synchroniZer 222 can 
establish Whether CD identi?cations in the CD attributes 
database 220(A) are present in a corresponding CD attributes 
database 220(B) on portable CD player 102. SynchroniZer 
222 also determines through Wireless link 112 if neW CD 
identi?ers (i.e., CD identi?ers not present in database 220(A)) 
have been stored on the CD attributes database 220(B) on 
portable CD player 102. If neW CD identi?ers are found on 
the CD attributes database 220(B), synchroniZer 222 calls on 
media player 208 to update the database 220(A) With the neW 
CD identi?ers and associated music attributes for the neW 
CDs. As discussed above, media player 208 accesses a con 
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tent source 108 and requests information for the neW CD 
identi?ers. When content source 108 downloads music 
attributes for the newly identi?ed CDs to the PC 104, media 
player 208 stores the music attributes in the database 220(A). 
CD attributes synchroniZer 222 then synchronizes the CD 
music attributes database 220(A) With the CD attributes data 
base 220(B) on portable CD player 102 through Wireless 
connection 112. 

[0035] Remote CD player 102 is implemented as a portable 
CD player 102 in the FIG. 2 embodiment. Portable CD player 
102 includes a processor 224, a volatile memory 226 (i.e., 
RAM), and a nonvolatile memory 228 (e.g., ROM, hard disk, 
?oppy disk, CD-ROM, etc.). Nonvolatile memory 228 gen 
erally provides storage of computer/processor-readable 
instructions, data structures, program modules and other data 
for player 102. Player 102 typically implements various 
application programs 230 stored in memory 228 and executed 
on processor 224. One such application illustrated separately 
in the FIG. 2 embodiment, is a media player 232. Media 
player 232 is typically a scaled doWn version of a media 
player similar to the media player 208 described above on PC 
104. For example, While media player 232 is typically con 
?gured to play back multimedia ?le formats such as standard 
audio CDs, MP3 ?les and WMA ?les, it may not include a 
capability to access an online server such as content source 

108 as described above. 

[0036] Depending on the siZe of memory 228 on portable 
CD player 102, media player 232 may or may not maintain a 
media library 218(B) and corresponding CD attributes data 
base 220(B) stored in memory 228. Thus, a signi?cant source 
of audio music data for media player 232 may be portable 
storage media 106 (i.e., CDs 210, portable memory cards 
212) accessed via CD drive 234 and media slot 236. Media 
library 218(B) and CD attributes database 220(B) are the 
same as library 218(A) and database 220(A), respectively, 
except that they may be in a different states of being updated 
and they are either located in a memory onportable CD player 
102, or they are located on a portable storage media 106 (i.e., 
CDs 210, portable memory cards 212) inserted into portable 
CD player 102. 
[0037] CD attributes access module 238 is generally con 
?gured to access CD music attributes When portable CD 
player 102 plays a CD 210. Media player 232 can then display 
CD music attributes associated With the CD being played. 
Access module retrieves CD music attributes from a CD 
attributes database 220(B) located on portable storage media 
106 (i.e., CDs 210, portable memory cards 212) in CD drive 
234 or media slot 236. In another embodiment, access module 
238 may ?rst transfer CD attributes database 220(B) from 
portable storage media 106 to memory 228 and then retrieve 
CD music attributes from database 220(B) in memory 228. 
Access module 238 is further con?gured to update database 
220(B) ifa CD 210 is played by media player 232 Whose CD 
identi?cation is not present in the database 220(B). 
[0038] Thus, When a CD 210 is played on portable CD 
player 102, CD player 102 calculates a CD TOC (i.e., CD 
identi?er) using CD drive 234 in a manner similar to that 
discussed above for PC 104. Access module 238 searches 
database 220(B) for the CD identi?cation and retrieves CD 
music attributes for the media player 232 to display on a 
display screen (not shoWn) if the CD identi?cation is found in 
the database 220(B). HoWever, if the CD identi?cation is not 
found in the database 220(B), access module 238 stores the 
CD identi?cation on the portable storage media 106 as a neW 
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CD identi?cation. In this Way, the database 220 Will be 
updated With additional CD music attributes for any neW CDs 
by PC 104 When neW CD identi?cations are transferred to the 
PC 104 via portable storage media 106. It is noted that access 
module 238 might also transfer neW CD identi?cations to a 
PC 104 via Wireless link 112. 

[0039] Exemplary Methods 
[0040] Example methods for implementing one or more 
embodiments of a dynamic mobile CD music attributes data 
base 220 Will noW be described With primary reference to the 
How diagram of FIG. 3. The methods apply generally to the 
exemplary embodiments discussed above With respect to 
FIG. 2. The elements of the described methods may be per 
formed by any appropriate means including, for example, by 
hardWare logic blocks on an ASIC or by the execution of 
processor-readable instructions de?ned on a processor-read 
able medium. 
[0041] A “processor-readable medium,” as used herein, can 
be any means that can contain, store, communicate, propa 
gate, or transport instructions for use by or execution by a 
processor. A processor-readable medium can be, Without 
limitation, an electronic, magnetic, optical, electromagnetic, 
infrared, or semiconductor system, apparatus, device, or 
propagation medium. More speci?c examples of a processor 
readable medium include, among others, an electrical con 
nection (electronic) having one or more Wires, a portable 
computer diskette (magnetic), a random access memory 
(RAM) (magnetic), a read-only memory (ROM) (magnetic), 
an erasable programmable-read-only memory (EPROM or 
Flash memory), an optical ?ber (optical), a reWritable com 
pact disc (CD-RW) (optical), and a portable compact disc 
read-only memory (CDROM) (optical). 
[0042] FIG. 3 shoWs an exemplary method 300 for imple 
menting an embodiment of a dynamic mobile CD music 
attributes database 220. At block 300, a PC 104, receives 
portable storage media 106. Portable storage media 106 can 
include a CD 210 and/or a memory card 212 such as an SD 

card, a CF card, a SmartMedia card, a Memory Stick, a MMC 
card, a PCMClA ?ash card, and the like. At block 304, the PC 
determines if there is a neW CD identi?cation on the storage 
media 106. CD identi?cations are typically, but not necessar 
ily, located in a CD music attributes database 220 stored on 
portable storage media 106. The PC compares CD identi?ca 
tions on the storage media 106 With CD identi?cations in a 
CD attributes database 220(A) on the PC. Any CD identi? 
cations present on the storage media 106 that are not present 
in the database 220(A) on the PC are considered to be neW CD 
identi?cations representing neW CDs.As noted above, a com 
parison and identi?cation of CD identi?cations betWeen CD 
attributes database 220(A) on the PC 104 and a corresponding 
CD attributes database 220(B) on a portable CD player 102 
can also be achieved through a Wireless connection 112. 

[0043] Continuing at block 306, if a neW CD identi?cation 
is found on the storage media 106, the PC checks an online 
service to try and locate the CD identi?cation. The online 
service is generally an online music database service that can 
provide music information to PC 104 for a Wide variety of CD 
music. The information available on the online service can 
include CD music attributes such as CD titles, album art, 
composers, artists, biographies, discographies, musical 
genre, recording dates, revieWs, related neWs, related artists, 
track titles, and the like. Examples of such services include 
Gracenote.com and WindoWsMedia.com. At block 308, CD 
music attributes associated With the neW CD identi?cation are 
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downloaded to the PC from the online music service. The PC 
stores the CD music attributes in a CD music attributes data 
base 220. 
[0044] At block 310, Whether or not neW CD identi?cations 
Were found on the portable storage media, the CD music 
attributes database 220(A) is synchronized onto the portable 
storage media. Therefore, if the CD music attributes database 
220(A) on the PC has been updated With additional CD music 
attributes, then any prior version of the CD music attributes 
database 220 on the portable storage media is overWritten 
With an updated version of the CD music attributes database 
220(A). Again, as discussed above, the synchronization 
betWeen the CD attributes database 220(A) on the PC 104 and 
a corresponding CD attributes database 220(B) on a portable 
CD player 102 can also be achieved through a Wireless con 
nection 112. 
[0045] The method 300 continues on a remote CD player 
102 at block 312. At block 312, remote CD player 102 
receives portable storage media 106. Receiving portable stor 
age media 106 typically includes receiving a CD 210 and/or 
receiving a memory card 212. Portable storage media 106 
generally includes a CD music attributes database 220 that 
can either be loaded onto a memory onboard the remote 
player 102 for future access, or it can remain on the portable 
storage media 106 for access by remote player 102. Remote 
CD player 102 determines a CD identi?cation at block 314. 
The CD identi?cation belongs to a CD 210 that has been 
inserted into a CD drive on remote player 102. As discussed 
above, determining a CD identi?cation involves calculating a 
TOC (table of contents) of start and stop times for tracks on a 
CD. 

[0046] At block 316, the remote player 102 determines if 
the CD identi?cation is present in the CD music attributes 
database 220(B). At block 318, if the CD identi?cation is not 
present in the CD music attributes database 220(B), the 
remote player 102 stores the CD identi?cation on the portable 
storage media 106 as a neW CD identi?cation. At block 320, 
the remote player 102 has determined that the CD identi?ca 
tion is present on the portable storage media 106 and therefore 
retrieves CD music attributes associated With the CD identi 
?cation. At block 322, remote player displays the CD music 
attributes. The method 300 continues in a cyclical manner at 
block 302, Where the PC again receives portable storage 
media 106 that may have neW CD identi?cations stored on it. 
In this manner, a CD music attributes database 220 is dynami 
cally updated as it travels betWeen a PC and a remote CD 
player, making music attributes available for display on 
remote CD players. 
[0047] While one or more methods have been disclosed by 
means of How diagrams and text associated With the blocks of 
the How diagrams, it is to be understood that the blocks do not 
necessarily have to be performed in the order in Which they 
Were presented, and that an alternative order may result in 
similar advantages. Furthermore, the methods are not exclu 
sive and can be performed alone or in combination With one 
another. 
[0048] Exemplary Computer 
[0049] FIG. 4 illustrates an example of a suitable comput 
ing environment 400 that may be used to implement the 
general-purpose computer 104. Although one speci?c con 
?guration is shoWn, computer 104 may be implemented in 
other computing con?gurations. 
[0050] The computing environment 400 includes a general 
purpose computing system in the form of a computer 402. 
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The components of computer 402 can include, but are not 
limited to, one or more processors or processing units 404, a 
system memory 406, and a system bus 408 that couples vari 
ous system components including the processor 404 to the 
system memory 406. 
[0051] The system bus 408 represents one or more of any of 
several types of bus structures, including a memory bus or 
memory controller, a peripheral bus, an accelerated graphics 
port, and a processor or local bus using any of a variety of bus 
architectures. By Way of example, such architectures can 
include an Industry Standard Architecture (ISA) bus, a Micro 
Channel Architecture (MCA) bus, an Enhanced ISA (EISA) 
bus, a Video Electronics Standards Association (V ESA) local 
bus, and a Peripheral Component Interconnects (PCI) bus 
also knoWn as a MeZZanine bus. 

[0052] Computer 402 typically includes a variety of com 
puter readable media. Such media can be any available media 
that is accessible by computer 402 and includes both volatile 
and non-volatile media, removable and non-removable 
media. The system memory 406 includes computer readable 
media in the form of volatile memory, such as random access 
memory (RAM) 410, and/or non-volatile memory, such as 
read only memory (ROM) 412. A basic input/output system 
(BIOS) 414, containing the basic routines that help to transfer 
information betWeen elements Within computer 402, such as 
during start-up, is stored in ROM 412. RAM 410 typically 
contains data and/or program modules that are immediately 
accessible to and/or presently operated on by the processing 
unit 404. 

[0053] Computer 402 can also include other removable/ 
non-removable, volatile/non-volatile computer storage 
media. By Way of example, FIG. 4 illustrates a hard disk drive 
416 for reading from and Writing to a non-removable, non 
volatile magnetic media (not shoWn), a magnetic disk drive 
418 for reading from and Writing to a removable, non-volatile 
magnetic disk 420 (e.g., a “?oppy disk”), and an optical disk 
drive 422 for reading from and/or Writing to a removable, 
non-volatile optical disk 424 such as a CD-ROM, DVD 
ROM, or other optical media. The hard disk drive 416, mag 
netic disk drive 418, and optical disk drive 422 are each 
connected to the system bus 408 by one or more data media 
interfaces 426. Alternatively, the hard disk drive 416, mag 
netic disk drive 418, and optical disk drive 422 can be con 
nected to the system bus 408 by a SCSI interface (not shoWn). 
[0054] The disk drives and their associated computer-read 
able media provide non-volatile storage of computer readable 
instructions, data structures, program modules, and other data 
for computer 402. Although the example illustrates a hard 
disk 416, a removable magnetic disk 420, and a removable 
optical disk 424, it is to be appreciated that other types of 
computer readable media Which can store data that is acces 
sible by a computer, such as magnetic cassettes or other 
magnetic storage devices, ?ash memory cards, CD-ROM, 
digital versatile disks (DVD) or other optical storage, random 
access memories (RAM), read only memories (ROM), elec 
trically erasable programmable read-only memory (EE 
PROM), and the like, can also be utiliZed to implement the 
exemplary computing system and environment. 
[0055] Any number of program modules can be stored on 
the hard disk 416, magnetic disk 420, optical disk 424, ROM 
412, and/ or RAM 410, including by Way of example, an 
operating system 426, one or more application programs 428, 
other program modules 430, and program data 432. Each of 
such operating system 426, one or more application programs 
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428, other program modules 430, and program data 432 (or 
some combination thereof) may include an embodiment of a 
caching scheme for user netWork access information. 
[0056] Computer 402 can include a variety of computer/ 
processor readable media identi?ed as communication 
media. Communication media typically embodies computer 
readable instructions, data structures, program modules, or 
other data in a modulated data signal such as a carrier Wave or 
other transport mechanism and includes any information 
delivery media. The term “modulated data signal” means a 
signal that has one or more of its characteristics set or changed 
in such a manner as to encode information in the signal. By 
Way of example, and not limitation, communication media 
includes Wired media such as a Wired netWork or direct-Wired 

connection, and Wireless media such as acoustic, RF, infrared, 
and other Wireless media. Combinations of any of the above 
are also included Within the scope of computer readable 
media. 
[0057] A user can enter commands and information into 
computer system 402 via input devices such as a keyboard 
434 and a pointing device 436 (e. g., a “mouse”). Other input 
devices 438 (not shoWn speci?cally) may include a micro 
phone, joystick, game pad, satellite dish, serial port, scanner, 
and/ or the like. These and other input devices are connected to 
the processing unit 404 via input/output interfaces 440 that 
are coupled to the system bus 408, but may be connected by 
other interface and bus structures, such as a parallel port, 
game port, or a universal serial bus (U SB). 
[0058] A monitor 442 or other type of display device can 
also be connected to the system bus 408 via an interface, such 
as a video adapter 444. In addition to the monitor 442, other 
output peripheral devices can include components such as 
speakers (not shoWn) and a printer 446 Which can be con 
nected to computer 402 via the input/output interfaces 440. 
[0059] Computer 402 can operate in a netWorked environ 
ment using logical connections to one or more remote com 
puters, such as a remote computing device 448. By Way of 
example, the remote computing device 448 can be a personal 
computer, portable computer, a server, a router, a netWork 
computer, a peer device or other common netWork node, and 
the like. The remote computing device 448 is illustrated as a 
portable computer that can include many or all of the ele 
ments and features described herein relative to computer sys 
tem 402. 

[0060] Logical connections betWeen computer 402 and the 
remote computer 448 are depicted as a local area netWork 

(LAN) 450 and a general Wide area netWork (WAN) 452. 
Such netWorking environments are commonplace in of?ces, 
enterprise-Wide computer netWorks, intranets, and the Inter 
net. When implemented in a LAN netWorking environment, 
the computer 402 is connected to a local netWork 450 via a 
netWork interface or adapter 454. When implemented in a 
WAN netWorking environment, the computer 402 typically 
includes a modem 456 or other means for establishing com 
munications over the Wide netWork 452. The modem 456, 
Which can be internal or external to computer 402, can be 
connected to the system bus 408 via the input/output inter 
faces 440 or other appropriate mechanisms. It is to be appre 
ciated that the illustrated netWork connections are exemplary 
and that other means of establishing communication link(s) 
betWeen the computers 402 and 448 can be employed. 
[0061] In a netWorked environment, such as that illustrated 
With computing environment 400, program modules depicted 
relative to the computer 402, or portions thereof, may be 
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stored in a remote memory storage device. By Way of 
example, remote application programs 458 reside on a 
memory device of remote computer 448. For purposes of 
illustration, application programs and other executable pro 
gram components, such as the operating system, are illus 
trated herein as discrete blocks, although it is recogniZed that 
such programs and components reside at various times in 
different storage components of the computer system 402, 
and are executed by the data processor(s) of the computer. 

CONCLUSION 

[0062] Although the invention has been described in lan 
guage speci?c to structural features and/or methodological 
acts, it is to be understood that the invention de?ned in the 
appended claims is not necessarily limited to the speci?c 
features or acts described. Rather, the speci?c features and 
acts are disclosed as exemplary forms of implementing the 
claimed invention. 

1-16. (canceled) 
17. One or more computer-readable media having com 

puter-executable instructions stored thereon that, When 
executed, direct one or more computers to perform a method 
for broadcasting data over a computer netWork, the method 
comprising: 

determining a CD identi?cation from a CD (compact disc); 
searching for the CD identi?cation in a database; 
storing the CD identi?cation on a portable storage medium 

if the CD identi?cation is not found in the database. 
18. One or more computer-readable media as recited in 

claim 17, the method further comprising: 
retrieving music attributes from the database that are asso 

ciated With the CD identi?cation, if the CD identi?cation 
is found in the database; 

displaying the music attributes. 
19. One or more computer-readable media as recited in 

claim 17, Wherein the database is located on the portable 
storage medium. 

20. One or more computer-readable media as recited in 
claim 17, Wherein the searching further comprises: 

accessing the portable storage medium; 
transferring the database from the portable storage medium 

to a memory on a portable CD player; and 
searching for the CD identi?cation in a database on the 

portable CD player. 
21. One or more computer-readable media as recited in 

claim 17, Wherein the portable storage medium is selected 
from the group comprising: 

an SD (secure digital) card; 
a CF (compact ?ash) card; 
a Smar‘tMedia card; 
a Memory Stick; 
a MMC (multimedia card); and 
a portable hard disc drive. 
22. One or more computer-readable media as recited in 

claim 17, Wherein the determining further comprises calcu 
lating a TOC (table of contents) for the CD, the TOC com 
prising start and stop times for a plurality of tracks on the CD. 

23. One or more computer-readable media having com 
puter-executable instructions stored thereon that, When 
executed, direct one or more computers to perform a method 
for broadcasting data over a computer netWork, the method 
comprising: 

determining a CD identi?cation from a CD (compact disc); 
searching a database for the CD identi?cation; 
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in an event that the CD identi?cation is not found in the 
database, requesting music attribute information associ 
ated With the CD identi?cation from a content source; 

updating the database With the music attribute information; 
synchronizing a portable database on a portable storage 
medium With the updated database. 

24. One or more computer-readable media as recited in 
claim 23, Wherein the method further comprises: 

in an event that the CD identi?cation is not found in the 
database, requesting music attribute information associ 
ated With the CD identi?cation from a content source; 

updating the portable database on the portable storage 
medium With the music attribute information. 

25. One or more computer-readable media as recited in 
claim 23, Wherein the determining further comprises calcu 
lating a TOC (table of contents) for the CD, the TOC com 
prising start and stop times for a plurality of tracks on the CD. 

26. One or more computer-readable media as recited in 
claim 23, Wherein the portable storage medium is selected 
from the group comprising: 

an SD (secure digital) card; 
a CF (compact ?ash) card; 
a SmartMedia card; 
a Memory Stick; 
a MMC (multimedia card); and 
a portable hard disc drive. 
27. A method comprising: 
determining a CD identi?cation from a CD (compact disc); 
searching for the CD identi?cation in a database; and 
if the CD identi?cation is not found in the database, storing 

the CD identi?cation on a portable storage medium. 
28. A method as recited in claim 27, further comprising: 
if the CD identi?cation is found in the database, retrieving 

music attributes from the database that are associated 
With the CD identi?cation; and 

displaying the music attributes. 
29. A method as recited in claim 27, Wherein the database 

is located on the portable storage medium. 
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30. A method as recited in claim 27, Wherein the searching 
further comprises: 

accessing the portable storage medium; 
transferring the database from the portable storage medium 

to a memory on a portable CD player; and 
searching for the CD identi?cation in a database on the 

portable CD player. 
31. A method as recited in claim 27, Wherein the determin 

ing further comprises calculating a TOC (table of contents) 
for the CD, the TOC comprising start and stop times for a 
plurality of tracks on the CD. 

32. A method comprising: 
determining a CD identi?cation from a CD (compact disc); 
searching a database for the CD identi?cation; 
requesting music attribute information associated With the 
CD identi?cation from a content source if the CD iden 
ti?cation is not found; 

updating the database With the music attribute information; 
and 

synchronizing a portable database on a portable storage 
medium With the updated database. 

33. A method as recited in claim 32, further comprising: 
locating the music attribute information in the database 

according to the CD identi?cation if the CD identi?ca 
tion is found in the database; and 

updating the portable database on the portable storage 
medium With the music attribute information. 

34. One or more computer-readable media as recited in 
claim 32, Wherein the portable storage medium is selected 
from the group comprising: 

an SD (secure digital) card; 
a CF (compact ?ash) card; 
a SmartMedia card; 
a Memory Stick; 
a MMC (multimedia card); and 
a portable hard disc drive. 

* * * * * 


