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Traditionally, as in Microsoft Corporation’s WINDOWS® 98TM,

15  this stored information is kept within a data store on the computer in a
hierarchical fashion organized with files of information or media stored within
folders. While this method of data storage has been widely used for many years,
it is Jimited in that some data resides outside of the file hierarchy and users are
constrained to format and locational limitations when searching for desired pieces

20  of information. Accordingly, providers of computer software are currently
working on data storage alternatives to the traditional file hierarchy.

An example of such a data storage alternative is disclosed in the
commonly owned, co-pending application “SYSTEM AND METHODS FOR
REPRESENTING UNITS OF INFORMATION MANAGEABLE BY A

25 HARDWARE/SOFTWARE INTERFACE SYSTEM BUT INDEPENDENT OF
PHYSICAL REPRESENTATION”, U.S. Patent Application No. (not yet
assigned) (Atty. Docket No. MSFT —~ 1748). This co-pending application was
filed on August 21, 2003 and discloses a data store that unifies storage into a
single database. This database is the one place where all the data is stored; there

30 is only one way to represent data to the database and only one way to query for

data. By replacing antiquated file systems with this modern database technology,
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implement, can be unreliable, and reduces the resiliency of the shell browser.
Furthermore, if no custom code or custom drawing exceptions are in place for a
type of data, the shell will be unable to display items of that type. Accordingly,
conventional shells are limited in capabilities and in flexibility when displaying
25  certain items to a user.

Another limitation of conventional shell browsers is a restricted
ability to display items in a relational manner. Typically a shell browser is
operable to display items only in the hierarchical fashion in which they are stored
- organized within files stored within folders. For example, if a user desires to

30 view all the picture files stored on a computer, that user must first place all such
picture files in the same folder. Because the shell has limited capacity to

determine relationships between items, it is difficult for a user to view files in a

relationship driven context.



the printers as if they were files residing in the "Printers" folder. However,
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Accordingly, there is a need for an improved shell that is capable
of displaying each item within a universal data store, and further, there is a need
for an improved shell that is configured to present items within a universal data

25 store in a relationship driven context. There is also a need for improved
capabilities within the shell for developers to create custom environments that
display iterns with appropriate contextual information and related tasks without

needing custom code.

SUMMARY OF THE INVENTION

30 The present invention meets the above needs and overcomes oxe
or more deficiencies in the prior art by providing a system configured to present

related items stored in a data store to a user. In one aspect of the present



files stored in the My Pictures folder are displayed in this environment,
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VIEWS OF THE DRAWINGS The present invention Is described in detail
Ly el SHRRIHPE RSFR AR PIGARH B R SR ISR bIANFE HTares, wherein: FIG. 1is a

block diagram OFEGCOMPLEIBRGyeigFaanIIQrmend cbmpulabiséar dsRda
imqlrﬁgn ﬁl@teig ggr%%d%:%%egrrlglilg\s/:eﬂmtéogeirdware component, the hardware/software
interface system component, and the application programs component;

FIG. 2B illustrates the traditional tree-based hierarchical structure

20  for files grouped in folders in a directory in a file-based operating system;

FIG. 3 is a block diagram illustrating a storage platform in
accordance with the present invention;

FIG. 4 illustrates the structural relationship between Items, Iterm
Folders, and Categories in various embodiments of the present invention;

25 FIG. 5 is a diagram of the data contained within an item according
to one embodiment of the present invention;

FIG. 6 is a flow diagram showing a method for presenting one or
more items to a user in accordance with one embodiment of the present
invention;

30 FIG. 7 is a flow diagram showing a method for presenting one or
more items to a user in accordance with one embodiment of the present

invention;



FIG. 2A is a block diagram illustrating a computer system divided into

three component groups: the hardware component, the hardware/software
WOReGF4d6589stem component, and the application programs c&&ipdiseeid/025306

FIG. 2B illustrates the traditional treesbased hierarchical structure 20 for

files grouped in folders in a directory in a file-based operating system;
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embodiment of the present invention; and FIG. 11 is a flow diagram

showing appgtieasjerrirsenting related items to a user in accordance
with one embodiment of the present invention. 10 DETAILED

DESCRIPTION Ot ToulfjetN \iizbicl | iNthd . pIRORLEaTdO N Tdeecsukjeetith
matter of the present invention is described with specificity to meet. .

ey el e A GRS B, RE R SIS 15 o
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15 contemplated that the claimed subject matter might also be embodied in other
ways, to include different steps or combinations of steps similar to the ones
described in this document, in conjunction with other present or future
technologies. Moreover, although the term “step” may be used herein to connote
different elements of methods employed, the term should not be interpreted as

20 implying any particular order among or between various steps herein disclosed
unless and except when the order of individual steps is explicitly described.

The present invention provides an improved system and method
for displaying items stored on a computer to a user. An exemplary operating

environment for the present invention is described below.

25 A. EXEMPLARY OPERATING ENVIRONMENT

Numerous embodiments of the present invention may execute on a
computer. FIG. 1 and the following discussion is intended to provide a brief
general description of a suitable computing environment in which the invention
may be implemented. Although not required, various aspects of the invention

30  may be described in the general context of computer executable instructions, such
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26 (BIOS), containing the basic routines that help to transfer information between
elements within the personal computer 20, such as during start up, is stored in
ROM 24. The personal computer 20 may further include a hard disk drive 27 for
reading from and writing to a hard disk, not shown, a magnetic disk drive 28 for

25  reading from or writing to a removable magnetic disk 29, and an optical disk
drive 30 for reading from or writing to a removable optical disk 31 such as a CD
ROM or other optical media. The hard disk drive 27, magnetic disk drive 28, and
optical disk drive 30 are connected to the system bus 23 by a hard disk drive
interface 32, a magnetic disk drive interface 33, and an optical drive interface 34,

30  respectively. The drives and their associated computer readable media provide
non volatile storage of computer readable instructions, data structures, program

modules and other data for the personal computer 20. Although the exemplary

environment described herein employs a hard disk, a removable magnetic disk 29



various system components including the system memory to the
processing unit 21. The system bus 23 may be any of several types of
W M§HhAXes including a memory bus or memory controllerPE@TERHHaAS306
bus, and a local bus using any of a Yariety of bus architectures. The
system memory includes read only memory 20 (ROM) 24 and random
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Computer System Interface (SCSI) bus 56, and an external storage device 62
connected to the SCSI bus 56.
25 The personal computer 20 may operate in a networked
environment using logical connections to one or more remote computers, such as
a remote computer 49. The remote computer 49 may be another personal
computer, a server, a router, a network PC, a peer device or other common
network node, and typically includes many or all of the elements described above
30 relative to the personal computer 20, although only a memory storage device 50
has been illustrated in Fig. 1. The logical connections depicted in Fig. 1 include a
local area network (LAN) 51 and a wide area network (WAN) 52. Such



Other input devices (not shown) may include a microphone, joystick,

game pad, 15 satellite disk, scanner or the like. These and other input
WQ2R06@45492 often connected to the processing unit 21 throudtCa/SieRi{4/025306

port interface 46 that is coupled to tRe system bus, but may be connected

by other interfaces, such as a parallel port, game port or universal serial

bus ; al t IS eyjce is also connected
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estaRiSIPO) 2 EOMMIHRAHOPSAROM 24 and RAM 25), the basic input/output

system (BIOS) 26, and various input/output (I/O) devices such as a keyboard 40,

a mouse 42, a monitor 47, and/or a printer (not shown), among other things. The

hardware component 202 comprises the basic physical infrastructure for the
25  computer system 200.

The applications programs component 206 comprises various
software programs including but not limited to compilers, database systems, word
processors, business programs, videogames, and so forth. Application programs
provide the means by which computer resources are utilized to solve problems,

30  provide solutions, and process data for various users (machines, other computer
systems, and/or end-users).

The hardware/software interface system component 204 comprises

(and, in some embodiments, may solely consist of) an operating system that itself



between the computers may be used. As illustrated in the block diagram

of FIG. 2A, a computer system 15 200 can be roughly divided into three
WQaMipB#eAL groups: the hardware component 202, the hardw&/E82004pa35306

interface system component 204, antl the applications programs

component 206 (also referred to as the "user component” or "software

comcponent" in certain contexti herein). In, varioys embodiments of a
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system comanent 204 comprises (and, in some embodiments, may
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hareyEIRPINAIR IR TASE DR RRRIOHES RN environment in which
a user can execute application programs. The goal of any
hardware/softwate iAbFpagecfovaiastatarface sidra thadidenplivepejmama
20co nMﬁ‘IB'@I'HftQMﬁ%s@&W’i@&ib‘ﬁﬂizﬁlm&ultitasking hardware/software interface
system where multiple programs may be running at the same time, the
hardware/software interface system determines which applications should run in
what order and how much time should be allowed for each application before
switching to another application for a turn. The hardware/software interface
25 system also manages the sharing of internal memory among multiple
applications, and handles input and output to and from attached hardware devices
such as hard disks, printers, and dial-up ports. The hardware/software interface
system also sends messages to each application (and, in certain case, to the end-
user) regarding the status of operations and any errors that may have occurred.
30  The hardware/software interface system can also offload the management of
batch jobs (e.g., printing) so that the initiating application is freed from this work

and can resume other processing and/or operations. On computers that can



computer hardware in an efficient manner. The hardware/software
interface system is generally loaded into a computer system at startup

WQ a2 ter manages all of the application programs in th@€HHpNEY025306
system. The application programs idferact with the 15 hardware/software
interface system by requesting services via an application program
interface (API). Some application programs enable end-users to interact
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that it runs gn more than one processor at a time. A hardware/software
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(A 5hsl may A0 BeRIGIEIS a8 3. Sommand inter r%ﬁeﬁié’ﬁ; 192301 or
operating System, as an "operating system s el A'shelfis e Suter
lay&irtesd nmarware/software interface system that is directly accessible

by application programs and/or end-users. A "shell browser" provides a

spuser inter, ace a’i’ﬁ%ﬁ?ﬂ?ﬁi rﬂ*ﬁjﬂ%ﬁ‘ﬁﬂ gof@ﬁelé{eﬁl with the

hardware/software Interface. In contrast to
In most computer systems today, “files” are units of storable

information that may include the hardware/software interface system as well as
application programs, data sets, and so forth. In all modern hardware/software
interface systems (Windows, Unix, Linux, Mac OS, virtual machine systems, and
25  soforth), files are the basic discrete (storable and retrievable) units of information
(e.g., data, programs, and so forth) that can be manipulated by the
hardware/software interface system. Groups of files are generally organized in
“folders.” In Microsoft Windows, the Macintosh OS, and other
hardware/software interface systems, a folder is a collection of files that can be
30 retrieved, moved, and otherwise manipulated as single units of information.
These folders, in turn, are organized in a tree-based hierarchical arrangement

called a “directory” (discussed in more detail herein below). In certain other



10 a shell, a kernel is a hardware/software interface system's innermost

layer that interacts directly with the hardware components. While it is
We2sIeeRthat numerous embodiments of the present inverRIGH &y2004/025306

particularly well-suited for computerided systems, nothing in this

document is intended to limit the invention to such embodiments. On the
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references to hierarchical information Storage structures and their folder
andiecEIhsRIER orsammEAR M tpiaretesse aredia usdite siery beTeliless)
20is adrgehard disks, floppy disks, CD-ROMs, etc.).

In addition to the foregoing, each folder is a container for its
subfolders and its files—that is, each folder owns its subfolders and files. For
example, when a folder is deleted by the hardware/software interface system, that
folder’s subfolders and files are also deleted (which, in the case of each

25  subfolder, further includes its own subfolders and files recursively). Likewise,
each file is generally owned by only one folder and, although a file can be copied
and the copy located in a different folder, a copy of a file is itself a distinct and
separate unit that has no direct connection to the original (e.g., changes to the
original file are not mirrored in the copy file at the hardware/software interface

30  system level). In this regard, files and folders are therefore characteristically
“physical” in nature because folders are the treated like physical containers, and

files are treated as discrete and separate physical elements inside these containers.



based hierarchical structure wherein files are grouped into folders and
folder, in 10 turn, are arranged according to relative nodal locations that

WQeaMiphieshe directory tree. For example, as illustrated in FIQCBUS2004/025306

DOS-based file system base folder¥or "root directory") 212 may comprise
a plurality of folders 214, each of which may further comprise additional

folgers (ag {snpieigers. pithatspeayticular folder) 216, and each of these
may also comprise additional folders 218 15 ad infinitum. Each of these

folders may havehe nergnpdaddite si@2@dlih theghresanttivevention extends and
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and folders a ?’[gﬁ% e characteristically "physical” in nature because
folders aré“[ ike physical containers, and files are treated as

discrete and sepayales RRYSiEE! §leMERIS:IDBIFS 566 HORIRIGHS. WA the
2005/045592 PCT/USZ004/025306 121l. A UNIVERSAL DATA STORE

I5The@$sPAGY FIEED FOMBHIS LA By e lalei it BN eRtalfd o Adaiabase
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Witlaatggaggeeﬁg%invention is described in the commonly owned,

co-pending application "SYSTEM AND METHODS FOR
20 The untversal data store 302 implements a data model 304 that

supports the organization, searching, sharing, synchronization, and security of
data. Specific types of data are described in schemas, such as schemas 340, and
the storage platform 300 provides tools 346 for deploying those schemas as well
as for extending those schemas, as described more fully below.

25 A change tracking mechanism 306 implemented within the
universal data store 302 provides the ability track changes to the data store. The
universal data store 302 also provides security capabilities 308 and a
promotion/demotion capability 310. The universal data store 302 also provides a
set of application programming interfaces 312 to expose the capabilities of the

30  universal data store 302 to other storage platform components and application
programs (e.g., application programs 350A, 350B, and 350C) that utilize the

storage platform.



REPRESENTING UNITS OF INFORMATION MANAGEABLE BY A

HARDWARE/SOFTWARE INTERFACE SYSTEM BUT INDEPENDENT
W@PIEEHRFYSICAL REPRESENTATION", U.S. Patent ApplicaRiGH P#30¢#H025306

yet assigned) (Atty. Docket No. MSPT - 1748) filed on August 21, 2003,

which is hereby incorporated by reference. A. OVERVIEW Referring to

FIG. 3, a storage platform 300,in accordance with the, 15 present

invention compridBs & FEerLX AR ShriSoB RiferiRbaT Y] further
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may be embodied in the form of additional services 328, such as an Info Agent

20  service 334 and a notification service 332, as well as in the form of other utilities
336.
In at least some embodiments, the storage platform is embodied
in, or forms an integral part of, the hardware/software interface system of a
computer system. For example, and without limitation, the storage platform of
25  the present invention may be embodied in, or form an integral part of, an
operating system, a virtual machine manager (VMM), a Common Language
Runtime (CLR) or its functional equivalent, or a Java Virtual Machine (JVM) or
its functional equivalent.
Through its common storage foundation, and schematized data,
30  the storage platform of the present invention enables more efficient application
development for consumers, knowledge workers and enterprises. It offers a rich

and extensible programming surface area that not only makes available the



324 and the Microsoft Windows Win32 API 326. The storage platform 300
of the present invention may provide a variety of services 328 to
WSR2 programs, including a synchronization 10 servicePS3DUSRE4/025306
facilitates the sharing of data amondfusers or systems. For example, the
synchronization service 330 may enable interoperability with other data
stores 340 having the. same format a store 302, gs well.as access to
ot R R D S SRl e e e
provigésfitad siatabase cagrabigtiodsat allow interoperability of the universal
data store 302 with 15 existing file systems, such as the Windows NTFS
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model that supports the oPganlzatlon,

the sets of instances of two types. For example, there may be a Relationship
declared between the Person Type and the Location Type called LivesAt which

20  defines which people live at which locations. The Relationship has a name, two
endpoints, namely a source endpoint and a target endpoint. Relationships may
also have an ordered set of properties. Both the Source and Target endpoints have
a Name and a Type. For example the LivesAt Relationship has a Source called
Occupant of Type Person and a Target called Dwelling of Type Location and in

25  addition has properties StartDate and EndDate indicating the period of time for
which the occupant lived at the dwelling. Note that a Person may live at multiple
dwellings over time and a dwelling may have multiple occupants so the most
likely place to put the StartDate and EndDate information is on the relationship
itself.

30 Relationships define a mapping between instances that is

constrained by the types given as the endpoint types. For example the LivesAt



searching, sharing, synchronization, and security of data that resides in
the store. In the data model of the present invention, the fundamental unit
W R 2information may be referred to as an item. The dak& MBTRIN4/025306
provides a mechanism for declarinditems and item extensions and for
establishing relationships 10 between items and for organizing items in
fold D, calegenies; ne embodiment of resent inyention, the
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Properties. A Projlperty | me for a value or 15 set of values of a given
Type. For example, a ostalAddress type might have the properties
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properties (and their respective types). Moreover, the universal data schema sets

20 forth the foundational set of properties that all items may possess as all items
(and their corresponding item Types) are derived from this foundational item in
the universal data schema (and its corresponding item Type). By storing each
item according to this universal data schema, a shell browser is able to interpret
and present each item in the data store along with its basic properties to the user.

25 Anexample of a universal data schema suitable for use with the present invention
is described in the commonly owned, co-pending application “SYSTEM AND
METHODS FOR REPRESENTING UNITS OF INFORMATION
MANAGEABLE BY A HARDWARE/SOFTWARE INTERFACE SYSTEM
BUT INDEPENDENT OF PHYSICAL REPRESENTATION”, U.S. Patent

30  Application No. (not yet assigned) (Atty. Docket No. MSFT — 1748) filed on
August 21, 2003, which is hereby incorporated by reference.



an item. An item is a unit of storable information that, unlike a simple file,
is an object having a basic set of properties that are commonly supported

WQ200584af9Dbjects exposed to an end-user or application pro@@iUusSH&25306

storage platform. Those skilled in tH& art will recognize that the

universality of the universal data 10 store is made possible, in part,
because each item inahe ggta storertlnclud S (Patla iﬁ\dic%tingﬁgthese basic
properties stored in accordanch SPaats SEHeFRa ThAt 18° (B PEh OBy
itersupplogadraveess adl e Sybesnic pringdfestaremibarsbd fonewd piopedtiat and
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15 properties. The universal data schema defines certain spécial types of
iterRECRFYY SrdpeRiinshing ot maxtbs aeforred de asspetadatinssemtien avith pas
sfromemhicks aedeitRasteriwbeburbBarsle NS bd ReaaPhibisdindeerial an
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Morgpierjateenamive ratll i prestrenha watst@@ eeth the foundational set of

properties that giLitems Ma¥HoSsesSBm Al ISP aRd Rl copy. delefe,

corresponding item Types) are derived from this foundational |
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REPRESENTING UNITS OF INFORMATION MANAGEABLE BY A
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allow new properties and relationships to be introduced. Those skilled in

the GHEHPRRIGYRTEE (AR ERESHRO BT IoRd I SnBhISIfs deitadsay wbset
20refef pbjeras wigindatr-angaaipieidivvidhanemtesn. the Beatt ke thhejaich
theerrﬂ 5%9&% smlg'ytcp %r%tvolﬁeedtf'ng 1%%”9% CE]IV\gy]itas'nimmediate and inherited
properties when retrieved. Moreover, the properties of items can also be
extended by adding new properties to the existing properties of that item’s type.
These “extensions” are thereafter bona fide properties of the item and subtypes of

25 that item type may automatically include the extension properties. The

extensions may also be referred to as metadata associated with a file.

2. ITEM FOLDERS AND CATEGORIES

Groups of items can are organized into special items called item

Folders (which are not to be confused with file folders). Unlike in most file

30 systems, however, an item can belong to more than one item Folder, such that
when an item is accessed in one item Folder and revised, this revised item can

then be accessed directly from another item folder. In essence, although access to



item decoration schema. This item decoration schema may indicate an
appropriate manner which to present the item to a user. Items are the
WQREE5692common operations such as copy, delete, move, BEEABHHY025306
backup, restore, replicate, and so fort. Items are the units that 10 can be
stored and retrieved, and all forms of storable information manipulated by

the I ' rties.of items, or relationships, .
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Wwhetelativieofiigeateritem, what is received is the item and all of its
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properties when retrieyed. Moreover, the properties of items can also be
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not tq be or11(f e vtvith file folders). Unlike in most file 30 systems,
however, an itém careBelong to more than one item Folder, such that

1Swhen an item is Gacgssed dre aoadtpnmfpditieand favisaemtfsiaenisedhat,
ite I r ther.item fqlder. In essence
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20necegsarlythe SalegotheMoreover, whereas an item’s membership in a particular
Folder is not compulsory based on any particular aspect of that item, for certain
embodiments all items having a commonality categorically related to a Category
might automatically become a member of the Category at the hardware/software
interface system level. Conceptually, Categories can also be thought of as virtual
25 item Folders whose membership is based on the results of a specific query (such
as in the context of a database), and items that meet the conditions of this query
(defined by the commonalities of the Category) would thus comprise the
Category’s membership.
FIG. 4 illustrates the structural relationship between items, item
30  Folders, and Categories in various embodiments of the present invention. A
plurality of items 402, 404, 406, 408, 410, 412, 414, 416, 418, and 420 are
members of various item Folders 422, 424, 426, 428, and 430. Some items may

belong to more than one item Folder, e.g., item 402 belong to item Folders 422



5 deletion of the item. Items may also belong to Categories based on
common described characteristic such as (a) an item Type (or Types), (b)
WQ 2088089 mediate or inherited property (or properties), or R TAEB8EH{25306
value (or values) corresponding to &h item property. For example, an item

comprising specific 10 properties for personal contact information might

automatically belenadma (Lonias! 4Rteanry 485908y MR HavIng centact

informatjon properties would likewise automaticall belo.ng to this
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42 215860 RGOBAAGEIZ MY AukHADIO440R53M6 18 and 424. Some items,
e.g., item 402, 404, 406, 408, 410, and 412 are also members of one or

more Categories 432, 434, and 436, while other times, e.g.,
3. RELATIONSHIPS

20 Items may also contain relational information which allows
relationships between two or more items to be determined. Relationships are
binary relationships where one item is designated as source and the other item as
target. The source item and the target item are related by the relationship.
Relationships may be classified into: Containment and Reference relationships.

25  The containment relationships control the life-time of the target items, while the
reference relationships do not provide any life-time management semantics.

The Containment relationship types are further classified into
Holding and Embedding relationships. A holding relationship controls the life-
time of the target through a reference counting mechanism. Holding

30  relationships do not contain their targets but control the life-time of the targets.
When all holding relationships to an item are removed, the item is deleted. The

embedding relationships enable modeling of compound items and can be thought



items 414, 416, 418, and 420, may belong to no Categories (although this

is largely unlikely in certain embodiments where the possession of any
WQROpEMPBAutomatically implies membership in a Category, a{ditHH208:4025306

item would have to be completely fédtureless in order not to be a member

of any category in such an embodiment). In contrast to the hierarchical
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30 relationships do not contain %ﬁ%ﬁ?’teﬁgg B0t EOntro Tikéitied S¥ the
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delejed oline uembhsadinarelatipnships enable modeling of compound
items and can be thought WO 2005/045592 PCT/US2004/025306 19 of

as exclusive holdifyR B oirplonshindrr At senehlifetipeshdsitamit

20  references. Even more, the reference relationships do not guarantee the existence
of the target, nor do they guarantee the type of the target as specified in the
relationship declaration. This means that the Reference relationships can be
dangling. Also, the reference relationship can reference items in other data stores.
Reference relationships can be thought of as a concept similar to links in web

25  pages.

In at least one embodiment, the storage platform of the present
invention supports ordering of relationships. The ordering is achieved through a
property named *“Order.” There is no uniqueness constraint on the Order field.
The order of the relationships with the same “order” property value is not

30  guaranteed, however it is guaranteed that they may be ordered after relationships
with lower “order” value and before relationships with higher “order” field value.

It should be noted that property “Order” is not in the base relationship definition.



holding relationships, but an item can be target of exactly one embedding
relationship. An item that is a target of an embedding relationship cannot

WO 2085/64p§22 of any other holding or embedding relationships. BE¢AHER4€H025306
relationships 5 contain their targets #hd control life-time of the targets.
Those skilled in the art will recognize that a single target can be in at
mMos} ( e(—:'retrl']nlbedded relationshie whﬂgha.sigglgc}%rsg gr%ar% e in multiple

e e
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implementing the storage platform conceptual data model on a relational database
engine, it can also be implemented on other types of databases, e.g. object-

20  oriented and XML databases.

IIl. PRESENTMENT OF ITEMS TO A USER

Items in the universal data store are presented to a user by a shell
browser. Such browsers are well-known in the art and, as explained above, a
shell browser provides a user interface allowing a user to view and to interact

25  with the hardware/software interface.

A. DEFAULT DISPLAY VIEW

As noted above, each item in the universal data store is stored in
accordance with a universal data schema. This schema includes a mechanism for

describing items called type associations. Each type association has a basic



Rather, this is an extrinsic property which is stored as part of the
relationship between source and target. As previously mentioned, an item
Word)¥E@ember of an item Folder. In terms of Relationshi; BHS2804/025306
may have a relationship with an ited15 Folder. In several embodiments of
the present invention, certain relationships are represented by
Relagionships. existing between the items. 4. EXTENSIBILITY Referring to
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representation in thé shell; ty GriNg an 1tem i1 accordanes witPs ?{/‘Sethe
ass&gtrdats, e war Hestathether displom aAltisa Becordingyee dtmadicgause

basigkhell includes a default display view for each default type association, the
shell may display the item 500 according the default display view for the

20 Document type. The default display view for Documents types may, for
example, include an icon used only with Document type items. By presenting the

word processing item with this icon, a user can quickly recognize that the item

500 is a document. Those skilled in the art will recognize that any variety of
default type associations and default display attributes are acceptable for the

25  present invention.

B. ITEM DECORATION VIEW

Beyond property declarations, metadata associated with an item
may include data indicating how the shell should decorate an item’s presentation.
Decorations, in this case can be though of as “hints” as to how to represent the

30 item to a wser. This metadata may be stored in accordance with an item
decoration schema. The item decoration schema defines the item decoration view

that the shell may utilize to present the item. For example, the item decoration



default display view. A type association is a property associated with an

item; when 5 placing data into the universal data store one or more
WQROpEMHEY Associated with the data must be declared so as tBGRtAHIHE25306

what type of item it is. These propeffies may be included as metadata

associated with the data. The shell has a set of default type associations

which represent the most basic and minimal properties which must be
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repFE8bnt BRASP SESMAeR (e rOprmesirdisats hah xip diddsrelitls.” “Artist”
accord sAattennyitkheul dtbendigiégmihittohesadte MAenl hrestein e M@t 300 in the
sch defines the item decoration view that the shell may utilize to
present the item. For example, the item decoration WO 2005/045592

PCT/US2004/0288061p degeaiatintadaeXidimatlssabst irorsondpiddevriativel
20ProRgHigsauRAR ieMerk ABBS02 such as text presented with a declared property.

For instance, one of the property declarations 504 may indicate a bitrate value to

describe the quality of the recording. This property may be stored an integer

BITRATE. The item decoration data 506 may request that the bitrate be

displayed and also may decorate this field as “[BITRATE] kilobytes per second.”

25  In this method the bitrate field is appropriately decorated so that a user can easily
understand the meaning of the bitrate value in a view field.

Those skilled in the art will recognize that the item decoration data

506 and its corresponding item decoration view may dictate a wide variety of

presentation attributes. Item decorations can be any aspect of the display

30  supported by the shell. Some common other item decorations are, for example,

data formatting, default sort order, and default icon size. Additionally, the item

decoration data 506 may describe common controls to use in displaying a given

item. For example, a Ratings field might use a ratings control that represent the



"high value" properties may be the most desirable for presentation in the

shell. Item 500 may optionally include item decoration data 506 stored in
WQ2eeva4e@ with an item decoration schema. To present the REFGRO04985306

item 5 decoration data 506 may indiéate a set of view fields appropriate

for the presentation of the item 500. View fields are projections of

declared groperties, and common view fields may include "title," "author,"
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desehiBEhapfetawyoHRIchngt vEh2D ieatien rogieraptethdatewhentbe36% sigoh

16 taxdRagseNige willhaaelaradPIRRRn AP IANGEE ROGRIHE while
property declarations 504 may indicate a bitrate value to describe the

qualtgoriRRs L AR ARRid DGR, ARRFINE BlordHizingntag oldes AepkrE
Theatteibvide poratioh idada SREIMay request that the bitrate be displayed

and also may degpta isfield_as "[BITRATE] kilobytes per sec " 25
In this method the itEtEeﬁ el?&lsisaa%%‘&oglr%{g@ (ljdglé((g)rragltne% soni??§ (g%%%r%or
caniEessiing igfanstih dhehBspicaimdisr thalisitpaeeenlinsentianyiet fid)d. the

15T hosgakilesinthaart willviesaniz s:thahtheipm deraralion:datasenPne

and its corresponding item decoration view may dictate a wide variety of

preSEARSIR AR (EE. 8 decBYaitsmeiied e aridatnart of thegidlsmEy
30 seppeidéd biethasivell. [Bamecaninnomaideniierdecaaionsaiifon

example;. dataformating.default sort order, and default icon size. .
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will recognize that, as discussed above, these schemas and presentation views
may include various display attributes which may be used in the presentation of

each item in the data store.

C. SHELL VIEW

25 As described above, an item decoration view is sufficient to fully
present a given item or a homogeneous set of items, comprised of items having
like item decoration views. To display items with different item decoration
schemas, the shell provides shell view schemas that present items according to
shell decoration views. A shell view schema allows the shell or ISVs to declare

30  appropriate views for given sets of heterogeneous data.

Items chosen for representation within a shell decoration view

may include a common characteristic. Those skilled in the art will recognize that



23 rating as a series of stars. The item decoration data 506 may describe
tasks or verbs appropriate for use with an item. Those skilled in the art

WQNtEeEgMze that the terms "task” and "verb" describe som&a&tigy 4649235306
undertaken with regard to an item &4d such terms may be used
interchangeable. For example, 5 "Edit" or "Preview" may be appropriate
tasks/verbs assocjated with an item. The shell may be furthered
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attributes provided by the shell, FIG. 6 displays a flow diagram illustratin
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the method considers one or more items geﬂected fo¥ presen aﬁon. fttem
cont@ilingimstatiehd stoikprasessios drshEeNAtsraprdsbents or aatanes, even

16ChaRAOIRE ALBSHRNErSSEI AR AHAIRY (Pn8 Mile WAL s RIALORoMIEWR
as indicated at 606. Items which do not contain such metadata are
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sch resentation vie include,various display attributes
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130 Ty BERaRBhadan HeMmRR2hamegRIeRUR et of items, comprised of
items having like item decoration views, To display items with different

item decoration 81 1Qr78ap1na s Sin et AP RrRR AR R ket of
prederriEmaciontkinghtdl siell dheamatioy defivs. frtlee | displaysahtimnas.
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dechraticid/sfru a9t edaeimay dsrdefiner dratesctbelb i v prhsamakillbel view
20he atenill sRCOHRMENRbperty decorations, such as data formatting, to apply to

various columns.
In cases where the shell view schema and the item decoration
schema conflict, the shell view schema acts as an override. In cases where a
display element is missing from a shell view schema, the shell view will fall back
25  to the item decoration view for an appropriate display. In this way, the shell view
can craft an appropriate view when displaying data not originally anticipated.
Additionally, in one embodiment of the present invention, the shell view can
defer to the item decoration view to provide a non-conflicting decorative element.
For example, the shell view may make use of the “high value” metadata from the
30 setof items it contains to construct an appropriate set of columns and metadata to
display the items.
Those skilled in the art will recognize that the shell view schemas

may provide a wide variety of display attributes and that ISVs may want to



WO 2005/045592 PCT/US2004/025306 24 a wide variety of common
characteristics may be acceptable for a shell decoration view. For

WSS R shell view schema could define a "Picture” view UBEl/ t52004/025306
display common and appropriate fietds and metadata for all known picture
types (e.g., GIF, JPEG, BMP, TIFF, etc). The shell view schema

overdas s cenfliaina shiy ARMES 0t ARCRID damew RN RN
and presents'each picture item according the shell view schema. As
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5 g e@)ﬁéﬁi@iﬂg femach of theseatemtinpay varpgreatynfrariosacit otbidr the
uch a vj as value rovidi operti
e RS e L e A
docuoreitetypée arashistalfed] e SHeleHENRON Sepisle ThpRsESIEnisR

new;1auasiaCHRIE NG the ssisierhshehviRvorvien (orugh tiemeems
type may not 15 have been considered when th vievyj.was ftiﬁs created,
I BRI PRI IS 0 LTS ATRESTLEA FSF o UL Bt e s
10h etgmgﬁ@@Qum'ﬁerﬁ%sb&liaﬂ@imhehndu@e@sfhwihgmﬁmimﬂayo item
PRS- ERLeXaMPI V8 ARG AR IRANSAARRETRS. Anhen
size e preview pane, and default sort order may be defined by the
shelbwiestigeisvia, Ashdispisird ebsyRetiel AAsh Lo Hena B b erproptate for

deqRLalinnSes el RS HaientimsdtiBgitkeaPply bptivadi Qi CIIpREMeStilg one
cases where the shell view schgm,a nd rﬁhe iterrtl decoration sch(tama .
corfthEROtR e FEIRStROS R4 B SRIRY S e AR R A0 LB JeCprarion, View
15displayicphasdentrisomiesiiig tfresndis glag|bldmenscheyret ttrmBice viletesiiethl|
D eI G OThdSRAIANIOR. Mot B PRIBRIAIR OISRl v aisnerey.
thg shell' view" can cra t an appropriate view when displaying data not
originally anticipArsaing\guifiBpaly, Qnd&%aém%&ﬂn@ﬁf‘ﬁgﬁé BrdsSHpema
inveationntheoshehrvemsan defelipitiansiacniatieshyirwhtoiprovide
a non-conflicting decorative element. §or exa é he.shegll view
makeheRe 8Pth egr'h‘?g'ltf”\'?alﬁ%w REERE %rgrnglvfﬁ{gsp Eést% *of f%ﬁi%/itn S%Brelétaitr(])s
200 crpsistet aniappropiiate setofcheluarin supplicheareaiadests defaplagisplay-
ite MS 1 emas that are above the item view schema 802 can defer or fall back upon its
display elements when required.
Shell view schema 804 resides above the item view schema 802.
As discussed above, a shell view schema may be utilized to display a set of items
25  with diverse item views. The shell view schema defines tasks 806, preview pane
characteristics 808, columns 810 and decorations 812 which are used to display
items according to the shell view 804. The shell view may fall back upon the
item view schema 802 to provide non-conflicting item decorations for use with
the shell view 804. Additionally, user view settings 814 may reside within the
30 shell view. These setting represent a user’s desired presentation format for the
shell items. Those skilled in the art will recognize that any number is display
attributes may be defined within a display schema and that a user may be

presented with numerous options and controls in relation to display settings.



Those skilled in the art will recognize that the shell view schemas may
provide a wide variety of display attributes and that ISVs may want to WO
WQo@s/04%3D2 PCT/US2004/025306 25 provide such shell viRGS/T$804/025306
display attributes may include, witho#flimitation: the size of the preview
pane, metadata to display within the preview pane, custom controls to be
used, and {as r r{%}e&or the presented items. FIG. 7
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explorer provides. Those skilled in the art will recognize that a wide variety of
display attributes may be appropriate for the explorer decorations 908. For
example, data queries or tasks/verbs associated with the explorer items may be
appropriate for display with an explorer. Displayed tasks will preferably be

25  coupled with an application capable of performing the task.

‘ The explorer view schema may optionally include a shell view
schema 906 or multiple shell view schemas. The shell view schema 906 may be
configured to provide a shell view for a subset of explorer items. For example,
an explorer may be configured to display song items to a user. A first shell view

30  schema may be included to provide a display of albums and a second shell view

schema may be included to provide a display of song tracks. In this manner, both

types of items will have appropriate views within the explorer. As discussed



30 shell view. These setting represent a user's desired presentation
format for the shell items. Those skilled in the art will recognize that any
W enie+ 3 8isplay attributes may be defined within a display BEREFR20840R5306
that a user may be presented with Alimerous options and controls in
relation to display settings. WO 2005/045592 PCT/US2004/025306 26 D.
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colors and brandi %?20 elements. These explorer decorations 908 persist
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schema may optionally include a shell view schema 906 or multiple shell
vieﬁeglﬂﬁé?ﬂ&%FW&%HBH%W%@HW&%%W%M% to a set of property

20 fields. For example entries in a property field “author” may contain the
authorship information for a given item.

It may be desirable to present items sharing one or more field
entries. For example, an explorer including each item authored by a particular
person may be desired. By considering the field entries of the author field, the

25  explorer is able select such explorer items authored by that particular person from
the data store. Those skilled in the art will recognize that the mechanics of such a
database query are well known.

At 1006, a determination is made whether the explorer includes a
shell view which is appropriate for the presentation of an explorer item. If no

30  such appropriate shell view is found in the explorer, the method 1008 utilizes a
view contained in the shell as indicated at 1008. If a proper shell view is
included in the explorer, the method 1000, at 1010, utilizes that shell view to

present the item. At 1012, an optional step of utilizing decorative elements from



configured to provide a shell view for a subset of explorer items. For
example, an explorer may be configured to display song items to a user.

WORAPS104R¥I2 view 30 schema may be included to provide a dispAgk/&Ef2004/025306
albums and a second shell view scB®ma may be included to provide a
display of song tracks. In this manner, both types of items will have

approprjate views within the explorer. As discys WO 2005/045592
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recognize, that th% mechanics of such a
€xtensions such as mp3 or wma. Furthermore, explorers can choose to allow

items of a certain set of file extensions only. If an explorer is restricted to a
certain set of types, then items of other types cannot be saved or dropped into this
explorer. Explorers can redefine type associations for the types that they allow,
and explorers may choose to selectively disallow overrides or may choose to

25  disallow addition of new commands. Furthermore explorers can decide whether
they will let end-users override type associations within the explorer.

Considering the foregoing, those skilled in the art will recognize
that by providing data-driven development techniques for creating an explorer for
use within an item-type environment, explorers may be defined a declarative

30  manner and without the use of custom code.

FIG. 11 displays a method 1100 for presenting items according to

an explorer display schema. At 1102, the method 1100 selects a desired field



database query are well known. At 1006, a determination is made whether
the explorer includes a shell view which is appropriate for the
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20  Development of explorers capable of accessing a data store is contemplated by
the instant invention.

At 1108, the explorer items are displayed according to an explorer
display schema. The explorer display schema is described above, and this
display may also include interaction with a shell browser. For example the shell

25  may provide one or more shell views. In addition, item decoration elements from
an item decoration schema may be utilized to enhance the presentation of the
explorer items.

As those skilled in the art will recognize, the explorer storage
application may be considered an application and/or an extension of the shell

30  browser. Consequently, the foregoing description is appropriate for both
depictions of the present invention. As an application, the explorer program may
include a shell interaction module that is configured to interact with the shell

browser. Such interaction allows the program to communicate information with



25 disallow addition of new commands. Furthermore explorers can decide
whether they will let end-users override type associations within the

WeNeIEES@onsidering the foregoing, those skilled in the art wGEEH3#12625306
that by providing data-driven develoffment techniques for creating an
explorer for use within an item-type environment, explorers may be

defined a declarative 30 manner and without the use of custom code.
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t
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displesyatl according to an explorer display schema. The explorer display

schema is descr'ﬁ%ﬁ E}BOXﬁpﬁW (Iihlﬁethod 1200 for presenting related items

20  according to the present invention. At 1202, the method 1200 accesses the data

store and, at 1204, relationships between items in the data store are determined.

As described above, such a determination wutilizes the declared properties

included with an item. This determination may be in response to a user input.

For example, an item having a set of declared item characteristics may be

25  displayed to a user. The item characteristic and relational information may be

displayed with the item. The user may select one of the characteristics and input

a request to see other items sharing the item characteristic. At 1206, the method

1200 presents related items to the user. Such presentation may include any
display schema known in the art.

30 Alternative embodiments and implementations of the present

invention will become apparent to those skilled in the art to which it pertains

upon review of the specification, including the drawing figures. Accordingly,
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presentation of the explorer items. Ak those skilled in the art will
recognize, the explorer storage application may be considered an
application anogl r an extension of the shell 30 browser. Consequently,
the fgf%éco"l% e%&%?FSH“- AERSARS Sedins e Beitheiaprended Sritme reasdhan
invetiiofordgeiap dpplipadion, the explorer program may include a shell
interaction module that is configured to interact with the shell browser.
Such interaction allows the program to communicate information with WO
2005/045592 PCT/US2004/025306 30 the shell and allows the software
to work together to present items. The shell interaction module may
facilitate the accessing of the data store and may provide display
attributes. Such interaction between an application and the shell is well
known in the art. 5 F. PRESENTATION OF RELATED ITEMS The present
invention may also display related items in the data store to the user. As
described above, the items in a data store may include items having one
or more declared properties. An item may have declared relationships
which elucidate the other items in the data store which share a
relationship. For 10 instance, an item containing an email address may
declare a relationship to an item containing other contact information for
the owner of the email address. The shell may utilize this declared
relationship to present the other contact information upon a user request.
The shell may also determine relationships by considering an item's
declared properties. For example, a set of documents may 15 be related if
they share a common property; items with an extension
"LegalltemExtension” may be related if a common value is stored as part
of the extension. Such a relationship may be determined by a data query
well known in the art. FIG. 12 displays a method 1200 for presenting
related items 20 according to the present invention. At 1202, the method
1200 accesses the data store and, at 1204, relationships between items
in the data store are determined.
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may be 25 displayed to a user. The item characteristic and relational
information may be displayed with the item. The user may select one of
the characteristics and input a request to see other items sharing the item
characteristic. At 1206, the methagl ARQS presents related items to the
user. Such presentation may include any display schema known in the
art. 30 Alternative embodiments and implementations of the present
invertian il irscorRImapRarent to those skilled in the art to which it
pertains upon review of the specification, including the drawing figures.
Accordingly, WO 2005/045592 PCT/US2004/025306 31 the scope of the

present invention. fi clajms rather than_t
Foregoing ot S S 2R S B AT ESap e storege
dewtaviSisdh ehinsystammariainsdelisi dnivarsaindpatstosystaaviter qoresieining
related items in a universal data storage. device to a user, the system
DB R S TR A i AR S B ek e A SR s
rel BRFRA Y GPERTREER AEhAin Y SBA AT ADR BB ARG BPAIRHPBems,

relational information corresponding to at least a portion of said plurality of
wheggtisthevielaéonabiafrsmaabempllawsrrladensinips setueeb b e dietwo
. I ' al reip t ational
Lo AT T e
releonshipiee thedenrivinent, dne ofithesalid alitjvef sehuatabst detaym ithedtjaeherein

ytilizes said relational jnformatjon to delete.one or. more items from the
sl FTRCSH  SRSPE GHAeRa e S e Lo B el one or
mAPeTtRs Ffcraithéelmtiertah tRa WHRKRIAEAIE HNveIeRcdoraGIRTgOm deres a

includes a reference-counting mechanism contigured to count the number

PogforRiteHSFSH o M NBFEITETAIG HRI viFfal dAraaiaTpusraawceiMHISS A the
refERNGSRLARIR %ﬁ.@&ﬁ&ﬁfﬂ%&ﬁ@%&@'esumﬁa% ﬂwr@%ﬁ%ﬁ%ﬁﬁg%éﬁz@en
item from the“universal data storage device when all relationships to said
an itiem are otherovfeadj chpldiral Bieif famsrissthatimiverdel ghlizalioyage idevicetancibeing
furgfiey eoirictived IBas0e s SARANGHRAAS RIRRR AL RSIE: RN MES Sl
relationships to said item are removed; and a shell for presenting said plurality of items to
a user, wherein the shell is configured to present a selected item to a user and is further
configured to utilize said relational information to present one or more items in said data

storage device which are related to said selected item.

2. The computer system of Claim 1, wherein the relational information
corresponding to one or more of said plurality of items includes a set of item

characteristics.

3. The computer system of Claim 2, wherein said shell is configured to

present one or more of said set of item characteristics to a user.
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corresponding to one or more of said plurality of items includes a set of

item , characteristics. 3. Th m of Clai wherein saj

shelfis cont b FRHT UL R ThG B R o S P L o e t
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The comp utermystem of Claim 2, wherein said shell is configured to
deyge &gy ing,eas ldrgé%gg@fﬁﬁtﬁr&g@ectlon to view one or more items in

the data storage device having one of said item characteristics. 5. The
computer system of Claim 2, wherein said shell is configured to present
one or moréhestomputeisysiaa sfdcdaje @eWh%f Whﬁﬂlﬂﬁi@lbmwﬁﬂbtéﬂdl t@em

orSRBRISSHGR: R O SROMISI MUSIE 1 CIAI Latbereih s e

gured 0 present at least a po fon o sal relatlo ormatlon 7
charbeterimiguter system of Claim 1, wherein the shell is configured to accept
a user input representing a selection to view items in the data storage
device which are related to said selected item. 8. The computer system of

Claimg) 7, wheeigmpiferalpdionalfitiaimatiumeFar arrgRi R fiaareg ected
item includes a set of item characteristics associated with the selected

Prasent ailepsiadeiiog:ntisakstrelaponakiniesdativn selection to view one or
more items in the data storage device which share one of said set of item
characteristics with the selected item. 9. A computer-implemented
methiod for'ﬁresem@ugereiateml e Dlaim &, whbveirs&aﬂlﬁlsimmg‘dgdeddze accept

o g Rt o IO P L L0 e Gsaqich ae
re|pleH adB3ai Ok dlepisliftepgcordance with a universal data schema, and

wherein at least a portion of said plurality of items contain relational
information which aIIows relationships between said plurality of items to

be dgtermingciling SARRIAYIAR MIARBRIORIE RISERUTR tBmation

relationship betwe selected item and one or more of the items
cokesrainding tselice selmtedmemfmohdﬁaa $atwfetdmamm@"@tmmmmated with
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items in the data storage device which share one of said set of item characteristics with

the selected item.

9. A computer-implemented method for presenting related items in a
universal data storage device to a user, the method comprising: accessing data in said
universal data storage device, wherein said universal data storage device stores a plurality
of items in accordance with a universal data schema, and wherein at least a portion of
said plurality of items contain relational information which allows relationships between
said plurality of items to be determined; utilizing said relational information to determine
a relationship between a selected item and one or more of the items containing said
relational information in the data storage device; displaying said selected item and one or
more related items to the user; receiving a user input causing a change in said

relationship; counting the number of relationships between said selected item and at least
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and deleting said selected item from said universal data storage device
when all relationships. to said selected item are.remagved. 10. The method
o PG B SRR AT BT B S a5 SEMAR R e iOEaoe Bnand
dekelatesidersciagl iteeshdisiaid ngistreishe bRItkge dsaidviriatinnalationships
information to a user. 11. The method of Claim 9, wherein said method

to saidiRelestith FRBLAGEBERNGE: a user input representing a selection to view
one or more items in the data storage device which are related to said
selected item. 12. The method of Claim 11, wherein the displaying of said

seledfed itehheanethod @ laiord refaesinitbendiplayijtooisiats seleaiediipumand
one or more related items includes displaying at least a portion of said relational

information to a user.

11.  The method of Claim 9, wherein said method further comprises receiving
a user input representing a selection to view one or more items in the data storage device

which are related to said selected item.

12. The method of Claim 11, wherein the displaying of said selected item and

one or more related items is responsive to said input.





