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(57) ABSTRACT 

An invention is provided for automatically formatting 
removable media at the application level. The method 
includes intercepting a Write request to Write to removable 
media, and determining if the removable media is unfor 
matted. When the removable media is unfor'matted, the 
removable media is automatically prepared for content. The 
Write request is then provided to an operating system, Which 
performs a Write operation on the removable media. In one 
aspect, the method can determine Whether the Write request 
is directed to a supported drive, Which is a drive Within a 
predetermined set of supported drives. In this aspect, if the 
Write request is not directed to a supported drive, the Write 
request can be provided to the operating system Without 
formatting the removable media. 
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APPLICATION LEVEL AUTOMATIC FORMAT OF 
REMOVABLE MEDIA 

CLAIM OF PRIORITY 

[0001] The present application claims priority to US. 
patent application Ser. No. 10/443,160 entitled, “Applica 
tion Level Automatic Format of Removable Media,” ?led on 
May 21, 2003 and incorporated herein by reference, Which 
claims priority to US. Provisional Application No. 60/382, 
495, ?led on May 21, 2002, entitled “Automatic Format of 
Removable Media,” and to US. patent application Ser. No. 
10/210,824, as a continuation-in-part, ?led on Jul. 31, 2002, 
and entitled “Automatic Format of Removable Media,” all 
of Which are incorporated herein by reference. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0002] The present application is related to (1) US. patent 
application Ser. No. 10/143,285, ?led on May 9, 2002, 
entitled “Method and Apparatus for Formatting and Initial 
iZation of ReWritable Optical Media,” (2) US. patent appli 
cation Ser. No. 10/193,422, ?led Jul. 10, 2002, entitled 
“Method and Apparatus for Formatting and Initialization of 
Re-Writable Optical Media Using Multiple Tracks,” and (3) 
US. patent application Ser. No. 10/340,175, ?led Jan. 9, 
2003, entitled “Driver Based Automatic Format Of Remov 
able Media,” all of Which are incorporated herein by refer 
ence. 

BACKGROUND OF THE INVENTION 

[0003] 
[0004] This invention relates generally to computer read 
able removable media management, and more particularly to 
automatic preparation of computer readable removable 
media for content. 

[0005] 2. Description of the Related Art 

1. Field of the Invention 

[0006] Currently, computer readable removable media, 
such as ?oppy disks, CDs, and DVDs, requires preparation 
before being capable of storing data. This preparation gen 
erally takes the form of formatting the removable media. 
Broadly speaking, formatting organiZes and divides the 
media into pieces that can be controlled for convenient 
storage and access. For example, a disk may be formatted 
into sectors, tracks, and clusters, Which can be accessed via 
the operating system. 

[0007] Although ?oppy disks generally are available pre 
formatted, most other computer readable removable media, 
such as optical media, still require the user to perform a 
manual format. For example, FIG. 1 is a ?owchart shoWing 
a method 100 conventionally used to prepare removable 
media for accepting data. In an initial operation 102, pre 
process operations are performed. Preprocess operations can 
include, for example, selecting an appropriate storage 
media, preparing data to Write to the storage media, and 
other preprocess operations that Will be apparent to those 
skilled in the art. 

[0008] In operation 104, the user inserts the unformatted 
media into the appropriate drive. For example, When Writing 
a large amount of data, a user can select a blank, unformatted 
CD and insert the unformatted CD into the CD drive. Upon 
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closing the drive, and With appropriate CD management 
softWare installed, the computer system generally Will rec 
ogniZe the CD is unformatted and prompt the user to format 
the CD. 

[0009] In operation 106, the user selects a format type and 
manually formats the removable media. For example, FIG. 
2 illustrates an exemplary conventional CD format utility 
200. The conventional CD format utility 200 includes an 
information WindoW 202, a CD status WindoW 204, a 
plurality of function buttons 206-212, a format button 214, 
and an eject button 216. In operation, the status of the CD 
is shoWn in the status WindoW 204. For example, the status 
WindoW 204 can shoW the type of CD inserted into the CD 
drive, and the amount of free space left on the CD. The user 
can utiliZe the option button 208 to select an appropriate 
format type for the CD. Once the type of format is selected, 
or default set, the format button 214 can be used to format 
the CD. 

[0010] In another example, a user can select a format 
button on the main screen and be presented With a dialog box 
containing various formatting choices. The user then selects 
a format type, clicks the Start Format button, and formatting 
commences. After a period of time the CD formatting 
operation Will be complete and the user Will be informed of 
the format status in the information WindoW 202. 

[0011] Referring back to FIG. 1, once the user has for 
matted the media, the user can Write data to the media, in 
operation 108. Generally, a user Will Write to the media using 
a drag and drop method, or cut and paste method. When 
using a drag and drop method, the user selects a ?le using 
the mouse cursor and the left or right mouse button. While 
keeping the mouse button depressed, the user drags the icon 
for the ?le to the drive icon for the media or an open WindoW 
for the drive. When the user releases the mouse button the 
?le is Written to the formatted media in the drive. 

[0012] Optionally, the operating system may alloW the 
user to select hoW the data is Written to the media. For 
example, the user may be able to select Whether the data 
should be moved to the removable media (and erased from 
its current location) or only copied to the removable media. 
Post process operations are performed in operation 110. Post 
process operations can include updating directory vieWing 
applications to shoW the neWly copied data on the media, 
and other post process operations that Will be apparent to 
those skilled in the art. 

[0013] Unfortunately, many neW computer users are unfa 
miliar With formatting requirements. As such, users may 
have di?iculty in selecting an appropriate type of format for 
a particular removable media, or may not format the media 
before attempting to Write to the unformatted media. As a 
result, many users experience errors, data loss, and frustra 
tion When using unformatted computer readable removable 
media. 

[0014] In vieW of the foregoing, there is a need for systems 
and methods for alloWing a user to utiliZe blank unformatted 
removable media Without manually formatting the media. 
The methods should alloW users to access and use remov 

able media, such as CDs and DVDs, in a manner similar to 
using pre-formatted removable media, such as pre-formatted 
?oppy disks. 
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SUMMARY OF THE INVENTION 

[0015] Broadly speaking, embodiments of the present 
invention address these needs by providing an application 
level automatic formatting technique for automatically pre 
paring removable media for content. Embodiments of the 
present invention alloW users to access and use unformatted 
removable media in a manner similar to that used When 
accessing and using pre-formatted removable media. In one 
embodiment, a method for automatically formatting remov 
able media is disclosed. The method includes intercepting a 
Write request to Write to removable media, and determining 
if the removable media is unformatted. When the removable 
media is unformatted, the removable media is automatically 
prepared for content. The Write request is then provided to 
an operating system that performs a Write operation on the 
removable media. In one aspect, the method can determine 
Whether the Write request is directed to a supported drive, 
Which is a drive Within a predetermined set of supported 
drives. In this aspect, if the Write request is not directed to 
a supported drive, the Write request can be provided to the 
operating system Without formatting the removable media. 
In one aspect, to automatically format the removable media, 
a message is sent to a format application requesting the 
format application to format the removable media When the 
removable media is unformatted. Optionally, a drive type 
de?ning characteristics of the drive containing the remov 
able media can be determined. In addition, a media type 
de?ning characteristics of the removable media present in 
the drive can be detected. In this manner, the removable 
media can be prepared for content based on the drive type, 
content type, and media type in response to receiving a 
request to Write to the removable media. Removable media 
includes all types of media capable of storing computer 
readable data, such as compact discs, digital videodiscs, and 
?oppy disks. 

[0016] In an additional embodiment, a system is disclosed 
for automatically formatting removable media. The system 
includes a format application that is capable of automatically 
preparing removable media for content, and a shell exten 
sion that is in communication With the format application. 
The shell extension is capable of intercepting a Write request 
to Write to the removable media, and determining if the 
removable media is unformatted. Then, if the removable 
media is unformatted, the shell extension sends a format 
message requesting the format application to prepare the 
removable media for content. In one aspect, the shell exten 
sion provides the Write request to an operating system once 
the removable media is formatted. The operating system 
then performs a Write operation on the removable media 
based on the Write request. In addition, the shell extension 
can be capable of determining Whether the Write request is 
directed to a supported drive. Also, the shell extension can 
provide the Write request to the operating system Without 
sending the format message to the format application if the 
Write request is not directed to a supported drive. Similar to 
above, the format application can prepare the removable 
media for content based on a drive type de?ning character 
istics of a drive containing the removable media, and a 
media type de?ning characteristics of the removable media. 

[0017] A computer program embodied on a computer 
readable medium for automatically formatting removable 
media is disclosed in a further embodiment of the present 
invention. The computer program includes program instruc 
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tions that intercept a Write request to Write to removable 
media, and program instructions that determine if the 
removable media is unformatted. In addition, program 
instructions are included that automatically prepare the 
removable media for content When the removable media is 
unformatted. This is performed Without user interaction. The 
computer program also includes program instructions that 
provide the Write request to an operating system that there 
after performs a Write operation on the removable media. 
Optionally, the computer program can include program 
instructions that determine Whether the Write request is 
directed to a supported drive, and program instructions that 
provide the Write request the operating system Without 
formatting the removable media if the Write request is not 
directed to a supported drive. As above, the computer 
program can include program instructions that send a mes 
sage to a format application requesting the format applica 
tion to format the removable media When the removable 
media is unformatted. Program instructions can further be 
provided that prepare the removable media for content based 
on a drive type de?ning characteristics of a drive containing 
the removable media, and media type de?ning characteris 
tics of the removable media. 

[0018] Advantageously, embodiments of the present 
invention alloW neW unformatted media to be utiliZed in a 
manner similar to using preformatted media. That is, for 
matting is performed automatically, Without user interven 
tion, and generally Without any indication to the user that the 
media is being formatted. Further, the embodiments of the 
present invention advantageously Work regardless of the 
target ?le system for the media. For example embodiments 
of the present invention can be utiliZed When the target ?le 
system can be a universal disk format (UDF), an NT ?le 
system (NTFS), a ?le allocation table (FAT) based ?le 
system, or any other type of ?le system. In addition, the 
embodiments of the present invention can further be used 
With other background formatting methods, such as Mt. 
Rainier (EASYWRITE), DVD+RW, DVD-RW Restricted 
OverWrite, RWNoW!, HP Fast Format, and other back 
ground formatting methods. Other aspects and advantages of 
the invention Will become apparent from the folloWing 
detailed description, taken in conjunction With the accom 
panying draWings, illustrating by Way of example the prin 
ciples of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The invention, together With further advantages 
thereof, may best be understood by reference to the folloW 
ing description taken in conjunction With the accompanying 
draWings in Which: 

[0020] FIG. 1 is a ?owchart shoWing a method conven 
tionally used to prepare removable media for accepting data; 

[0021] FIG. 2 illustrates an exemplary conventional CD 
format utility; 

[0022] FIG. 3 illustrates an exemplary computer screen 
vieW shoWing a user initiated save to an unformatted remov 

able media, in accordance With an embodiment of the 
present invention; 

[0023] FIG. 4 is a ?owchart shoWing a method for auto 
matically determining an appropriate format type for a 
removable media, in accordance With an embodiment of the 
present invention; 
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[0024] FIG. 5 is a diagram illustrating the sources utilized 
by the embodiments of the present invention to determine 
format type, in accordance with an embodiment of the 
present invention; 

[0025] FIG. 6 is a ?owchart showing a method for auto 
matically preparing removable media for content, in accor 
dance with an embodiment of the present invention; 

[0026] FIG. 7 is a block diagram showing a computer 
environment having automatic formatting functionality, in 
accordance with an embodiment of the present invention; 

[0027] FIGS. 8A and 8B form a ?owchart showing a 
method for automatically formatting removable media at an 
application level, in accordance with an embodiment of the 
present invention; 

[0028] FIGS. 9A and 9B form a ?owchart showing a 
method for responding to a Drag and Drop command using 
a shell extension, in accordance with an embodiment of the 
present invention; 

[0029] FIG. 10 is ?owchart showing a format method for 
formatting removable media using a format application, in 
accordance with an embodiment of the present invention; 
and 

[0030] FIG. 11 is ?owchart showing a format method for 
passing information between the format application and the 
shell extension, in accordance with an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] An invention is disclosed for an application level 
automatic formatting system for automatically preparing 
removable media for content. Embodiments of the present 
invention allow users to access and use unformatted remov 

able media in a manner similar to that used when accessing 
and using pre-formatted removable media. In the following 
description, numerous speci?c details are set forth in order 
to provide a thorough understanding of the present inven 
tion. It will be apparent, however, to one skilled in the art 
that the present invention may be practiced without some or 
all of these speci?c details. In other instances, well known 
process steps have not been described in detail in order not 
to unnecessarily obscure the present invention. 

[0032] The majority of users of removable media gener 
ally do not have a preference as to the type of formatting 
performed on removable media they are using. For example, 
a typical user of a CD-R generally is not concerned with how 
the CD-R is formatted. This user typically wishes to write 
and read ?les to and from the CD-R, regardless of the 
manner in which the CD-R is prepared. Hence, embodi 
ments of the present invention automatically prepare remov 
able media for content. For example, using the embodiments 
of the present invention, a user can write to an unformatted 
CD-R without manually formatting the CD-R prior to writ 
ing to the disc. That is, the embodiments of the present 
invention automatically prepare the disc for content. In 
particular, embodiments of the present invention intelli 
gently select an appropriate format type for removable 
media in a drive, and as the user attempts to save ?les to the 
media, embodiments of the preset invention automatically 
format the media prior to writing the data to the media. 
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[0033] FIG. 3 illustrates an exemplary computer screen 
view showing a user initiated save to an unformatted remov 

able media, in accordance with an embodiment of the 
present invention. FIG. 3 illustrates the ease with which a 
user can utiliZe unformatted removable media via the 
embodiments of the present invention. Hence, a user can 
open a window 304 to a drive having unformatted remov 
able media. For example, in FIG. 3, the user can open a 
window to a CD-R/RW drive containing an unformatted 
CD-R. In addition, the user can select a ?le 302 to save to 
the media using the mouse cursor 306. Generally, to save the 
?le to the media, the user drags the icon representing the ?le 
302 to the window 304 and releases the mouse button. 

[0034] At this point, embodiments of the present invention 
recogniZe the user is attempting to write to unformatted 
media, such as the unformatted CD-R. In response, the 
CD-R is formatted prior to performing the write operation. 
Advantageously, this format is performed automatically, 
without user intervention, and generally without any indi 
cation to the user that the CD is being formatted. Once the 
CD is formatted, the write operation is allowed to continue, 
and ?le 302' is written to the CD. 

[0035] It should be noted that the user can write content to 
media in several different manners. For example, in FIG. 3, 
the user can select the icon representing the ?le 302 and 
press the right mouse button. In this case, a menu generally 
will appear that allows the user to select from several 
different operations related to the selected ?le 302. One of 
these operations can be a “send to” operation, which allows 
a user to select a particular drive on which to write the 
selected ?le 302. Other exemplary ?le writing techniques 
include using a “windows explorer” program to transfer the 
?le to the unformatted media, and “dragging” the ?le to a 
drive icon. 

[0036] When using a “windows explorer” program, for 
example, the user generally selects a folder having the ?le 
302 from a list of folders displayed in a left frame of the 
windows explorer user interface. The contents of the 
selected folder are then displayed in a right frame of the 
windows explorer user interface. The user can “drag” the 
icon representing the ?le 302 from the right frame to the 
desired media drive icon in the left frame to save the ?le 302. 

[0037] When “dragging” the ?le to a drive icon, the user 
selects a ?le 302 to save to the media using the mouse cursor 
306. Then, to save the ?le to the media, the user drags the 
icon representing the ?le 302 to the drive icon and releases 
the mouse button. Other techniques for writing a ?le to 
removable media exist and are dependent on the operating 
system environment utiliZed by the computer system. As 
such, it should be appreciated that the embodiments of the 
present can be utiliZed in conjunction with any technique 
utiliZed to interact with removable media. For example, an 
application executing on the “desktop” can be the target of 
a drag-and-drop or cut-and-past operation, instead of Win 
dows Explorer. When a user drags ?les to the application, 
the media is formatted as above and then the ?les are copied 
to the disc, typically using the operating system to copy the 
?les. 

[0038] As mentioned above, several different types of 
formatting may be possible with any particular removable 
media. For example, a CD-RW can be, for example, for 
matted using a quick format, a full format, or one of several 
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other format types. To determine the type of format to utilize 
When automatically formatting the removable media, 
embodiments of the present invention examine the media 
type, content type (?le type), and state, and the correspond 
ing drive. 

[0039] FIG. 4 is a ?owchart showing a method 400 for 
automatically determining an appropriate format type for a 
removable media, in accordance With an embodiment of the 
present invention. In operation 402, preprocess operations 
are performed. Preprocess operations can include, for 
example, determining the number and location of removable 
media drives in the system, sensing When neW media is 
inserted in a drive, and other preprocess operations that Will 
be apparent to those skilled in the art after a careful reading 
of the present disclosure. 

[0040] In operation 404, the drive containing the remov 
able media is analyZed to determine the drive type. FIG. 5 
is a diagram illustrating the sources utiliZed by the embodi 
ments of the present invention to determine format type, in 
accordance With an embodiment of the present invention. As 
shoWn in FIG. 5, embodiments of the present invention 
examine the media 500 and the drive 502 containing the 
media 500 to determine format type. When examining the 
drive 502, embodiments of the present invention analyZe the 
properties of the drive 502, such as the manufacturer and 
model number, to determine the capabilities of the drive 502. 

[0041] Different drive types can have different capabili 
ties, and thus, may support varying format types. For 
example, speci?c drives manufactured by Hewlett-Packard 
alloW a format type called “fastformat,” Which provides fast 
formatting. Similarly, a Mount Rainier (or EasyWrite) 
Drive, for example, alloWs Mount Rainier (or EasyWrite) 
formatting, Which performs an initial format then alloWs the 
user to interact With the drive While the remainder of the 
formatting continues. Other drive manufactures can support 
still further formatting types. Hence, the embodiments of the 
present invention examine the drive type to determine the 
format types supported by the drive. 

[0042] Referring back to FIG. 4, the removable media 
present in the drive is analyZed, in operation 406. As shoWn 
in FIG. 5, and mentioned above, embodiments of the present 
invention examine the media 500 and the drive 502 con 
taining the media 500 to determine format type. When 
examining the media 500, embodiments of the present 
invention determine the type of media and the state of the 
media. The type of media determines the format types that 
can be utiliZed to format the media. Embodiments of the 
present invention also can base the format type on the type 
of data being Written to the media, in addition to the type and 
state of the actual media. For example, When the DVD 
movie data is being Written to the media, embodiments of 
the present invention can format a DVD such that the DVD 
is capable of being played in a DVD player. 

[0043] For example, a ?oppy disk can be formatted using 
different format types than are available When formatting a 
CD-R. In addition, the state of the media can in?uence the 
format type selected for the media. For example, a previ 
ously formatted CD-RW can be formatted using a quick 
format or a full format. The quick format does not erase the 
entire disc, but alloWs it to be overWritten during use, While 
a full format erases the entire disc, but generally requires 
additional time to perform. Once the format type is selected, 
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the removable media can be formatted When the user 
attempts to interact With the media. 

[0044] Turning back to FIG. 4, post process operations are 
performed in operation 408. Post process operations can 
include detecting When neW media is inserted in the drive, 
alloWing a user to manually format the media, formatting the 
media in response to receiving a user request to Write to the 
media, and other post process operations that Will be appar 
ent to those skilled in the art after a careful reading of the 
present disclosure. Hence, by analyZing the drive and media, 
embodiments of the present invention can automatically 
format unfor'matted media Without requiring user interven 
tion, as described beloW With reference to FIG. 6. 

[0045] FIG. 6 is a ?oWchart shoWing a method 600 for 
automatically preparing removable media for content, in 
accordance With an embodiment of the present invention. In 
an initial operation 602, preprocess operations are per 
formed. Preprocess operations can include, for example, 
determining the drive type of the drive containing the 
removable media, detecting the presence of neW removable 
media in the drive, and other preprocess operations that Will 
be apparent to those skilled in the art after a careful reading 
of the present disclosure. 

[0046] In operation 604, the type and state of the remov 
able media is detected. As mentioned above, embodiments 
of the present invention examine the media and the drive 
containing the media to determine format type. When exam 
ining the media, embodiments of the present invention 
determine the type of media and the state of the media. As 
mentioned previously, the type of media determines the 
format types that can be utiliZed to format the media. In 
addition, the state of the media can in?uence the format type 
selected for the media. For example, a previously formatted 
CD-RW can be formatted using a quick format or a full 
format. The quick format does not erase the entire disc, but 
alloWs it to be overWritten during use, While a full format 
erases the entire disc, but generally requires additional time 
to perform. 

[0047] Based on the drive type, media type, and media 
state, a format type is determined for the removable media, 
in operation 606. As Will be described subsequently, 
embodiments of the present invention can prepare media for 
receiving content in response to a user’s attempt to Write to 
such media. To reduce the amount of processing required at 
the time of formatting, embodiments of the present inven 
tion can determine the type of format that Will be used for 
a particular unfor'matted media in a particular drive prior to 
receiving a request to access the media. In this manner, the 
format type Will be previously determined When the actual 
format is performed, thus saving time during the format 
operation. HoWever, it should be noted that embodiments of 
the present invention are not limited to determining the 
format type prior to receiving a user request to access the 
media, and can thus determine the format type at any time 
prior to actually formatting the media. 

[0048] For example, tables 1-3 beloW shoW exemplary 
format type selections based on the type of media and the 
type of drive. In particular, table 1 illustrates exemplary 
format type selections for unfor'matted media When used 
With a standard drive, and a Mount Rainier (EasyWrite) 
Drive. 
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TABLE 1 

Background 
Media Standard Drive Description Format Method. 

CD-R Quick Format File system Written to disc N/A 

CD-RW Quick Format as CD-R File system Written to disc Mount Rainier 

(optionally, the user 

can be Warned of the 

Wait time if it is long) 

to format in the background. 

DVD-RAM Quick Format Block structure already on N/A 

disc; ?le system Written 

DVD-R Quick Format Like CD-R; ?le system N/A 

Written to disc 

DVD-RW Quick Format Drives contain the ability to N/A 

simulate a built in 

background formatting, ?le 
system Written to disc. 

DVD+RW Quick Format Drives contain built-in 

background formatting; ?le format 

system Written to disc 

DVD+R Like CD-R/DVD-R N/A 

Drives can contain the ability Format 

Mount Rainier 

[0049] Table 2 illustrates exemplary format type selec 
tions for previously Written media When the media is 
mounted using software knoWn by the developer, and When 
used With a standard drive, and a Mount Rainier Drive, in 
accordance With an embodiment of the present invention. 

TABLE 2 

Background 
Format 

Media Standard Drive Description Method. 

CD-R N/A Can not re-format CD-R N/A 
CD-RW Quick format Do a quick format on Mount Rainier 

previously Written CD-RW. Format: if MR 
disc, do a 
quick MR 
format. If a 

mounted non 

MR format, do 
a quick format. 

DVD- Quick Format. N/A 
RAM 

DVD-R N/A Can’t re-format DVD-R N/A 
DVD-RW Quick format Drives contain the ability to N/A 

simulate a built in 

background formatting, ?le 
system Written to disc. 
Drives contain built-in Mount Rainier 

background formatting; ?le format if a MR 
system Written to disc disc, 

otherWise, ?all 
format. 

Can’t re-format DVD+R N/A 

DVD+RW Quick Format 

DVD+R N/A 

[0050] Table 3, beloW, illustrates exemplary format type 
selections for previously Written media When the media is 
mounted using softWare unknoWn by the developer, and 
When used With a standard drive, and a Mount Rainier Drive, 
in accordance With an embodiment of the present invention. 

TABLE 3 

Background 
Format 

Media Standard Drive Description Method. 

CD-R N/A Can’t re-format CD-R N/A 
CD-RW Full Format Minimally blank the disc, Mount Rainier 

do a ?all format. Format: if MR 

disc, do a 
quick MR 
format. If a 

mounted non 

MR format, do 
a quick format. 

DVD- Quick Format ReWrites ?le system N/A 
RAM 
DVD-R N/A Can’t re-format DVD-R N/A 
DVD-RW Quick Format Drives contain the ability to N/A 

simulate a built in 
background formatting, ?le 
system Written to disc. 
Drives contain built-in Mount Rainier 
background formatting; ?le format if a MR 
system Written to disc disc, 

otherWise, ?all 
format. 

Can’t re-format DVD+R N/A 

DVD+RW Quick Format 

DVD+R N/A 

[0051] In operation 608, a media access request from the 
user is detected. As mentioned previously, a user can request 
access to media using a plurality of different techniques. For 
example, the user can select a ?le to save to the media using 
the mouse cursor. Then, drag the icon representing the ?le to 
the WindoW for the drive While keeping the mouse button 
depressed. Finally, the user releases the mouse button to save 
the ?le to the media. In addition, the user can select the icon 
representing the ?le and press the right mouse button. In this 
case, a menu Will generally appear that alloWs the user to 
select from several different operations related to the 
selected ?le. One of these operations can be a “send to” 
operation, Which alloWs a user to select a particular drive 
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one Which to Write the selected ?le, or the user can drag 
and-drop or cut-and-paste ?les to the application. 

[0052] Other exemplary ?le Writing techniques include 
using a “WindoWs explorer” program to transfer the ?le to 
the unformatted media, and “dragging” the ?le to a drive 
icon. As discussed previously, When using a “WindoWs 
explorer” program, for example, the user generally selects a 
folder having the ?le from a list of folders displayed in a left 
frame of the WindoWs explorer user interface. The contents 
of the selected folder are then displayed in a right frame of 
the WindoWs explorer user interface. The user can “drag” the 
icon representing the ?le from the right frame to the desired 
media drive icon in the left frame to save the ?le. 

[0053] When “dragging” the ?le to a drive icon, the user 
selects a ?le to save to the media using the mouse cursor, and 
drags the icon representing the ?le to the drive icon. The user 
then releases the mouse button to save the ?le to the media. 
Other techniques for Writing a ?le to removable media exist 
and are dependent on the operating system environment 
utiliZed by the computer system. As such, it should be 
appreciated that the embodiments of the present can be 
utiliZed in conjunction With any technique utiliZed to interact 
With removable media. 

[0054] Regardless of the technique the user utiliZes to 
request access to the media, embodiments of the present 
invention can detect this request. For example, embodiments 
of the present invention can “listen” for a message that 
indicates a user is trying to access the media. In a further 
embodiment, drive access requests can be intercepted. 
Regardless of the manner in Which the access request is 
detected, embodiments of the present invention format the 
removable media in response to detecting the media access 
request, as described in operation 610. 

[0055] In operation 610, the removable media is formatted 
using the format type determined in operation 606. As 
mentioned above, embodiments of the present invention can 
utiliZe several formatting types to format a particular remov 
able media as described above, With reference to Tables 1-3. 
For example, to reduce the amount of time required to 
format CD-RWs, embodiments can format CD-RWs using 
several techniques that reduce the formatting time. In one 
embodiment, for example, a CD-RW can be formatted as a 
CD-R, by performing a sequential format. In this case, the 
formatting time for the CD-RW is about that of a CD-R. 
Although, the versatility of the CD-RW can be reduced 
When formatted in this manner, the timesavings can com 
pensate the lost versatility for some users. 

[0056] In operation 612, the user’s request to access the 
media is alloWed to continue. Once the media has been 
formatted, in operation 610, the media can accept content. 
Thus, the user’s request to access the media is alloWed to 
continue as originally requested. For example, When a user 
drags a ?le to an unformatted CD-RW, embodiments of the 
present invention ?rst automatically format the CD-RW, 
then alloW the ?le to be Written to the neWly formatted disc. 
In this manner, the user can utiliZe unformatted removable 
media in a manner similar to using previously prepared and 
formatted removable media. 

[0057] Post process operations are performed in operation 
612. Post process operations can include, for example, 
detecting neW media in the drive, selecting a neW format 
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type, and other post process operations that Will be apparent 
to those skilled in the art after a careful reading of the present 
disclosure. In addition to preparing media for content based 
on the drive type, media type, and media state, embodiments 
of the present invention can also base the format type on the 
type of content being Written to the media. 

[0058] Embodiments of the present invention utiliZe a 
shell extension to intercept the operating system’s Drag and 
Drop operations. Broadly speaking, upon examining the 
removable media and the drive containing the media, 
embodiments of the present invention format the removable 
media before the operating system is alloWed to complete 
the Drag and Drop operation and copy the ?les to the 
removable media. As mentioned above, embodiments of the 
present invention format the removable media based upon 
the type of media and hardWare that is being used (and 
optionally, the data type being Written to the media), setting 
the format parameters to the best settings for the particular 
use of the media and speed of formatting. Optionally, the 
user can pre-setup formatting parameters, for example, 
sequential or random model UDF, FAT, NTFS, or ISO ?le 
systems. 

[0059] FIG. 7 is a block diagram shoWing a computer 
environment 700 having automatic formatting functionality, 
in accordance With an embodiment of the present invention. 
The computer environment 700 illustrates the relationship 
betWeen an operating system 702, and the shell extension 
704 and format application 706 of the embodiments of the 
present invention. 

[0060] Using the embodiments of the present invention, 
users advantageously need not be intimidated With the task 
of formatting removable media. For example, the user does 
not need to knoW the different formatting types nor does the 
user need to make a decision as to What is the best Way to 
format the removable media they Want to use. As a result, 
embodiments of the present invention make copying ?les to 
blank removable media a quick one step process of “drop 
ping” ?les on the drive icon, explorer WindoW, an applica 
tion, or a shortcut to the drive. 

[0061] Using the operating system registry, embodiments 
of the present invention set themselves up as a “DragDrop 
Handler” With the operating system 702. This alloWs Drag 
and Drop operations to particular drives to be intercepted by 
the shell extension 704 of the embodiments of the present 
invention. For example, in a WindoWs operating system, 
embodiments of the present invention create a shell exten 
sion 704, Which functions as an extension to the “Windows 
Explorer” program. The shell extension 704 alloWs func 
tionality to be added to WindoWs Explorer. Thus, the shell 
extension 704 alloWs operations occurring in WindoWs 
Explorer to be intercepted and acted on in a particular 
manner. By registering the shell extension 704 as a Drag 
Drop handler in the WindoWs registry, the shell extension 
704 gets noti?cation of all Drag and Drop operations and 
Cut and Paste operations to particular drives that are per 
formed using WindoWs Explorer. 

[0062] In general, When Drag and Drop or Cut and Paste 
message is intercepted, the message is examined to deter 
mine if it is destined for a drive under the control of the 
automatic formatting softWare of the embodiments of the 
present invention. If not, the message is alloWed to continue 
to the operating system, Which handles the message. If the 












