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FIELD OF THE INVENTION The present invention relates to file systems, and
more particularly, to a file S system shell. 



BACKGROUND OF THE INVENTION Present computer file systems have a number of
undesirable limitations. One limitation is that users are generally unable
to control the structure that they are shown. 



In other words, when folders are organized, a user must choose a structure,
and that 10 structure is then difficult to change. As a specific example,
for a "music" folder, a user may choose to organize the music files in an
artist/album format, wherein all of the album folders for each artist are
grouped into that particular artist's folder, and all of the songs on a
particular album are grouped into that album's folder. The artist/album
format is not conducive to playing a type of music (e.g., playing two jazz
songs from two different 



15 artists), or for playing a selection of albums from different artists.
As another issue, a user may have a large number of files which are
difficult to organize. Some users implement a rigid sense of placement for
the files, and thus create 



strict hierarchies for them. The management of such files become
increasingly complex and difficult as the number of available documents
grows, making search and retrieval 20 also difficult. This problem is
further exacerbated when additional files are utilized from other
locations, such as shared files, etc. 



Users also have to deal with files being in different locations, such as on
different devices, on other PCs, or online. For example, users can select
to listen to their music on the computer (as may be accessible to a music
program) or can go online and listen to 



25 music from Web sites, however there is a strict division between these
two sources. Music coming from different locations is organized
differently, and not kept in the same fashion or place. As another example,
files stored on a corporate network may inherently 



be separated from files a user has on a current machine. Users also have to
keep track not only of what file data. is stored, but where it is 30
stored. For example, for music files, users are forced to keep copies on
various systems and to try to track which music files are located where.
This can make files difficult to 



locate, even when they are locally stored.   



21118pct2PCT It is also sometimes difficult to find and return to files
that a user has. A user may 



find it difficult to recall where and how they stored certain files. Given
a set of folders and even a group of similar files, users often find it
difficult to quickly find the one that they are looking for. For files
stored in a difficult place to find, it is that much more 



5 complex to locate. In addition, once users have enough files in a folder,
it becomes more difficult to parse the folder quickly, especially if the
contents are similar. It is also sometimes difficult for users to find or
return to files on a network. 



Sharing and publishing files is often hard to do, and it may often be even
more difficult to retrieve such a file from someone who makes it available.
Users typically have to 10 memorize or map the various sites and names that
they need for finding files on a 



network. Name spaces may vary, which can cause confusion to the user as to
what is "correct." This is particularly true on a network where there are
different naming 



conventions, limitations, and so on. For example, certain operating systems
may require 15 short names with no spaces in order for them to be visible.
Programs also often save files to their own directory or other name spaces,
which 



can make it difficult for users to find their way back to the files.
Programs often have default directories and places they save documents. A
user often has to search through their hard disk and make guesses about
where a file is stored. 



20 Related items are also often stored in separate places. Related files
that a user has may be stored on different parts of the hard disk, etc.
This problem becomes more common with the developments of digital media
services that have multiple content types 



(e.g., pictures, music, video). Another issue with file systems is related
to the address bar. As users navigate 25 within a file system on a
computer, a conventional graphical interface control, referred to 



as an address bar, shows the users where they are in the file system
hierarchy. The conventional address bar shows the current location in terms
of the file system's hierarchical structure of folders, subfolders, and
files. Altering the user's location displayed in the conventional address
bar is typically performed in one of two manners. 30 The first is to
manually edit the address in the address bar. Manually editing the address
in the address bar permits a user to relocate to any number of locations in
the file system 



hierarchy, but requires the user to have specific information regarding the
organization of the file system on the computer, i.e., a specific file
system location. The second method -2 



21118pct2PCT 



involves using external navigation tools which, when manipulated, update
the address bar to reflect the new address or location. While bypassing the
manual edit of the address in the address bar, manipulating external
navigation tools still requires the user to have specific information
concerning the organization of the file system and traverse the 5
hierarchical structure. However, conventional address bars cannot reference
files or data stored among multiple file system locations, such as folders
or drives, due to a one-to-one relationship between the address in the
address bar and a specific location in the file system hierarchy. The prior
art lacks an address bar that allows users to specify addresses that 10
display files stored among multiple file system locations. The prior art
further lacks an 



address bar that also permits users to easily modify the address of the
address bar without manually editing the address, or requiring specific
knowledge concerning the organization of the underlying file system. Also
lacking in the prior art is an address bar that presents alternative
selections of files to the user from which the user may select to 15
navigate to those selections of files. Such an address bar could also
selectively present a conventional address bar interface to the user
enabling the user to interact with the address bar according to previous
experience according to user preferences. Another issue with file systems
is related to the identification of items stored on a computer. The need to
readily identify items stored in a computing environment such as 20 a
personal computer (PC) is dramatically increasing as more individuals
utilize computers 



in their daily routines and as the type of stored information varies
between pictures, music, documents, etc. Documents and media are typically
stored on computers in a hierarchical fashion and are organized with files
of information or media stored within folders. File system browsers enable
users to navigate through the file system and locate 25 and open files and
folders. For example, Microsoft Corporation's WINDOWS EXPLORERT"" is an
operating system utility which enables users to browse the file system.
Many users find it difficult to correctly identify a file based on the
information currently available in conventional file system browsers. Of
course the contents of a file 30 can be verified by opening it with an
application program, but this method of browsing 



files is extremely inefficient. The ability to view metadata about a file
within a file system browser can greatly assist a user in identifying a
particular file without having to open it. In Microsoft Corporation's
WINDOWSO 9X operating systems, for example, a -3  



21118pc12PCT user can view object metadata by accessing the property sheet
for a particular object. A property sheet presents the user with a list of
the attributes or settings of an object in the form of a tabbed,
index-card-like selection of property pages, each of which features
standard dialog-style controls for customizing parameters. However, using
the property 



5 sheet to locate an item can be slow and cumbersome, and some users find
it difficult to locate the relevant metadata in a property sheet.
Similarly, the use of infotips to locate an item can be slow and cumbersome
because a user must hover the mouse over each file in order to view the
limited metadata displayed in an infotip. Conventional file system browsers
do not allow users to enter and edit metadata 10 relating to files and
folders, which would significantly enhance a user's ability to later locate
a file. To date, the ability of users to enter and edit metadata has been
limited to special purpose software programs. For example, media players
for electronic music files present users with the ability to edit metadata
associated with music albums and artists. Another example of such programs
includes application programs for electronic picture 



15 files. However, the utility of media players and other such programs is
limited to the particular type of file supported by the program, as opposed
to a general purpose file system browser which supports multiple file
types. Microsoft Corporation's WINDOWS XP operating system includes an
image browser for use in the My Pictures folder. The My Pictures folder is
endowed with 20 special features which enable users to view pictures as
photos, not just as document icons. My Picture's image browsing features
include the ability to view thumbnail-size and large versions of photos,
rotate photos that are sideways, and create a slide show. A user can also
view a photo's details, such as its dimensions, the date and time it was
taken, and the name of the camera that took it. The preview control area in
the My Picture's folder 



25 contains an enlarged preview image of a user-selected image, iterator
buttons to assist a user in iterating through a series of pictures and
controls for rotating pictures in a clockwise or counterclockwise
direction. While the image browsing features in WINDOWS XP have advanced
the state of the art by alleviating the need to invoke an application
program to view and manipulate pictures, users still cannot enter and edit
30 metadata associated with the pictures. Accordingly, there is a need for
an improved user experience within a shell or file system browser which
enables users to readily locate an item based on the metadata associated
with that item. There is also a need for a system and method which allow 



-4   



211 l8pct2PCT users to enter and edit metadata associated with items of
various types within a shell browser without the need to invoke an
application program. There is also a need for a file 



system or shell browser which offers users improved file content
recognition features so that users can readily locate their files. A need
also exists for an improved graphical user 5 interface for a shell browser
which allows for the selection of a previewer for a particular file type
from a plurality of available previewers. There is also a need for an
extensible 



shell browser which would allow software developers to provide additional
information and functionality to users on a file type basis. There is also
a need to provide a similar UI experience across different collections of
items. 



10 SUMMARY OF THE INVENTION In accordance with one aspect of the invention,
a system and method utilizing virtual folders is provided. The virtual
folders expose regular files and folders (also 



known as directories) to users in different views based on their metadata
instead of the actual physical underlying file system structure on the
disk. Thus, the system is able to 15 take a property that is stored in the
database and represent it as a container that is like a folder. Since users
are already familiar with working with folders, by presenting the 



virtual folders in a similar manner, users can adapt to the new system more
quickly. In accordance with another aspect of the invention, the virtual
folders are provided according to a method that is utilized in a computer
system having a display and 20 a memory for storing the items. In
accordance with the method, a metadata property is 



selected. The system then searches for items that have the selected
metadata property, and a virtual folder display object is provided that
represents the collection of items that have the metadata property. 



In accordance with another aspect of the invention, the system includes a
folder 25 processor that obtains queries from a user and a relational
database for storing information about the items. The folder processor
first obtains a query from a user and passes the query to the relational
database. The relational database provides results back to the folder
processor, and based on the results from the relational database, the
folder processor provides the results to the user as virtual folders. In
one embodiment, the 



30 results that are provided back to the folder processor include database
rows and columns. The database rows and columns are converted by the folder
processor into an enumerator structure, which is then used to populate the
display with the resulting virtual folders. -5 
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