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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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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.
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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
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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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ROM or other optlcal 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
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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
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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
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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
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(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
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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.
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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.
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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



20 service 334 and a notification service 332, as well
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synchroni zat.i on, ,and securit resi des

© heo ety e Tt ot R SRy i B e Srefives
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informati on ma e referred to an item T ata
B it opded ok 6 Biepertiy, AcRibreatiifg e far yidpe or

135 t eger X V4RS 008 $iven Xyped FoLsdatblel 8 NISPEstilAUakisARSd DAt hate
bet en ite for g“%an|2|n itens in folders and

@EP@QB‘PF@@ i rfdp-Yiio dFtrRsTHes payibg deqyired errftptional.

i nVent ion, tRelafesRiperesebe B&NIA&S andORpie¥t R hdPpldeViRtween
nechanlsns Types and Rel ati onshi Types are

st r e tses of n@SFPéleeS Hriyei YeesaF Pfo‘?’?‘fﬁlpf)emfhe%n’@b\bé ranBelptignship

f or gacRkedafR v 38 R EeRsof fT a&)@ @ndl bﬁ@ §.ocatidf TypE WRied TiPesAt which
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20 s definghiel peoplodivie pé whichlgcagens. Ehe Relptinnshiphaga game iwo
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Rel Qedupag lof [bype Person and a Target called Dwelling of Type Locatlon 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



decl ared between the Person Type and the Location Type
call ed LivesAt which 20 defines which people live at
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1000t 3. PeLS L nent i oned. apbo t he
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file, is an Thbjuabtrshladatang-hambdsivides atundfersal QRAALHE Shat
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properties, and the features of these specia
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t heind presanp eachiitgm in (hsalola sfareafong 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.



properties (and their respective types). Moreover, the
uni versal data schema sets 20 forth the foundationa
W@ eda050§55p2 operties that all itens may possess BST/EB1004/025306
items (and their corresponding item Types) are
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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



Certai n enbodi ments of the present invention may
enabl e one to request a subset 20 of properties when

WO edaosioesspng a specific item however, the def apdT/ufzn4/025306
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del BN¢RrkEityRategsyn Fol der does not necessarily result
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e e not
rﬁ%’n“t E‘g&gsc‘%% Jepbesiip debased prte resklis o i agery (such
Catas GOMhY chixt df & ABEBE), XREitems 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



property, or value (a "commonality") that is described
for that Category, and it is this comonality that

wo eooa®43she basis for its relationship to and aP@NyS100€025306
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in nore than one item Fol der | ocation as Wwel el ng
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



organi zed into Categories provides an enhanced and
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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.
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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
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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
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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
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Items chosen for representation within a shell decoration view

may include a common characteristic. Those skilled in the art will recognize that
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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
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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.
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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
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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
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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
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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
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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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well known in the art. 5 Bl PRESENTATI ON OF RELATED
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determination utilizes the declared properties
included with an item This determ nation nmay be in
response to a user input. For exanple, an item having
a set of declared itemcharacteristics may be 25
di spl ayed to a user. The item characteristic and
relational information may be displayed with the
item The user nmay select one of the characteristics
and input a request to see other items sharing the
itemcharacteristic. At 1206, the nmethod 1200
presents related itenms to the user. Such presentation
may i nclude any display schema known in the art. 30
Al ternative enbodi ments and i npl enentations of the
present invention wll beconme apparent to those
skilled in the art to which it pertains upon review
of the specification, including the draw ng figures.
Accordi ngly, WO 2005/045592 PCT/ US2004/ 025306 31



the scope of the present invention is defined by the
appended clains rather than the foregoing
waleasniyv: on. WO 2005/ 045592 PCT/ US2004/ 025306PCBRS2004/025306
CLAIMS The invention clain®d is: 1. A conputer system
for presenting related itens in a 5 universal data
store to a user, the system conprising: a universal
data store containing a plurality of itens stored in
accordance with a universal data schema and
containing relational information corresponding to at
| east a portion of said muamISIty of itens, wherein
the relational information allows relationships
bet ween two ®he inpeméonélaided il urality of itens to be
determ ned; and a shell for 10 presenting said
plurality of,ite t S erein the ell.. is .
confi gured t%)' p;%scgﬁFﬁgysS§§t%%¥%a plr?sglrlﬁlrll}o f@g}a&s eFmsng 2
3 s dniversakdatg ctofd gua @skrf theystbin 2empeisidg:r el ativamdldata store
i nf ormation tQ.present one.or re items in said data
ot oPRAectPIIY o Repe oo i toprdotes aBERrahfisis Shema
c orgnd teentaisingtrelntiont] fainatich, conagoading the leat apbealof sdid

i nformation.correspondi,ng to. one. ar nmpre of said . .

pl ﬁ%ﬁ%yogfm’i“f’eﬂ%gff”’ﬁc Md éeia“é?“ efOTgRUPR éﬁf’ws relationships

chaeacdes tws bi Mdre o3 . thel PlarationgTuteais 16 B8 dewinghedland Mshell for
10V\/ner ein. saia%]li éheJ.I is configured to present one or

o rRECSERIE A Rl ot ifegl, 1 falssl thdieredt fhessheld i copdigpred 4o

TheresenputREeS Y& R @¥er &ldak fMrier cORREREN 0SBl SBlatibsa

20 ¢ nfi%ur ed to accept a user input representing

» 0] . » a
sel BOIPYR? (@ PIFPEhowne BPreqisme In s AA siere Which ateaelted te
hawhiageleftel @fm.sai d i tem characteristics. 5. The
conmputer systemof Claim2, wherein said shell is
confi gured tg prg[%ent one or nore itens in the data

har

store which B17amgRtel sysiem ok CIMIB Ha MRetedt thetreiational

1525 ififornidi@n COmRpSrAingSY ShsR iidre 6F AldPldsaliR (B8 idc@es a set
shel| is configured to present at |east a portion of

s ai ¥ PBCRFRGTHRICS: nf or mati on. WO 2005/ 045592
PCT/ US2004/ 025306 33 7. The conputer systemof Caim

1, wherein the shgklcomputef optenguf €thih2, akefh sBidUSeN is
[ npclé}lﬁgu?gresenti ng a selection to viewitens in the

d to present orle or more of said set of item characteristics to a user.
4. The computer system of Claim 2, wherein said shell is
20  configured to accept a user input representing a selection to view one or more

items in the data store having one of said item characteristics.

5. The computer system of Claim 2, wherein said shell is
configured to present one or more items in the data store which share one of said

item characteristics.

25 6. The computer system of Claim 1, wherein the shell is

configured to present at least a portion of said relational information.



data store which are related to said selected item 8.
The conmputer systemof Claim7, wherein said

wo edoawissenl 5 i nformati on correspondi ng to t hBCT/US2004/025306
selected itemincludes a sé8 of item characteristics
associated with the selected item and wherein said
user input represents a selection to view one or nore

itenms in the, dat gxstcomputhiyehins BRIRANE, whéreifiathé sﬁeﬁt is
of itemcharacteristics with the sel ect ed item

cofpifizared tP3respeR LEY RN FRIPSFRSINE Y BAHER fyViFY|1isie an ﬂPo
| 1 QIS sfoft hiliUrY R togﬁa ZI&tAiRnl 0 @ user, the nethod

conprising: accessing data in said uni versal data
store, wherein said universal data store store
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mati on to determ ne rel ati onsh |p bet ween a
selogetidgt pliitem ehathctedsiiss @)’Fthﬂ‘t@rséle@iﬁd ithid- | t ens cont ai ni ng
said relational information in the data store; and

di spl aying sgid se Ic&sﬁﬁg-lmb}%mea@e B8BoP ForMELnkif) aliRch
itens to the user. . The method of Claim9, wherein
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ald re atlona ormation to a user.
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selec Vi ew one or ata store
whirelatiausléps bétevead sdid pbaaldy 9é Iltems dd bet dmﬂnmd Tlizing said
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r esmepsinve df chesigdnts donfaining sald relational information in the data store;

and displaying said selected item and one or more related items to the user.

10.  The method of Claim 9, wherein the displaying of said
selected item and one or more related items includes displaying at least a portion

20  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 store which are related to said selected item.

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

25  selected item and one or more related items is responsive to said input.



