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(57) ABSTRACT 

A metadata management architecture. The architecture 
includes a property component that lists one or more proper 
ties related to a file, and a viewing component that present 
files having one or more of the related properties. A synchro 
nization component provides immediate synchronization 
between property editing fields of the property component 
and a view in the property-based browser component, pro 
viding both instantaneous feedback on property changes and 
an ability to manipulate properties graphically. Thus, a 
change in the property pane is immediately reflected in the 
view component, and a change in the view component is 
immediately reflected in the property pane. 
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METADATA EDITING CONTROL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 10/950,075, filed on Sep. 24, 2004, 
entitled “METADATA EDITING CONTROL, which claims 
the benefit of U.S. Provisional Patent Application Ser. No. 
60/566,502, filed on Apr. 29, 2004, entitled “METADATA 
EDITING CONTROL. The entireties of the aforementioned 
applications are incorporated herein by reference. 

TECHNICAL FIELD 

0002 This invention is related to data systems, and more 
specifically, to metadata editing and viewing mechanisms. 

BACKGROUND OF THE INVENTION 

0003 Advances in information technology continue to 
demand increasingly larger storage capabilities and conse 
quently, improvements in the way a user can query and navi 
gate through Such large amounts of data. Computers and 
portable computing devices are ubiquitous with each class of 
devices having its own data access and management consid 
erations. In Support thereof, data storage techniques and 
access methodologies continue to evolve to meet these 
demands. However, such evolving systems can take signifi 
cant departures from conventional data access, navigation, 
and storage regimes. Thus, users who might have been rela 
tively familiar with the traditional systems now must become 
savvy to the newer methodologies. 
0004 Currently, typical applications have a few menu 
commands that facilitate the modification of document meta 
data (e.g., in a Microsoft OFFICE brand suite of applications 
running on a WINDOWS XP brand operating system). A 
Save command is used to update the current version of the 
document on the hard drive. For a new document being saved 
for the very first time, Save invokes a SaveAs dialog. Other 
wise, the update is performed transparently with no dialog. 
The SaveAs command creates a new version of the document 
file on the hard drive, and starts by bringing up a dialog 
window to set the properties needed to uniquely identify the 
file. 
0005. In the Windows XP brand operating system, the 
identifying properties can include, for example, a file name, a 
file type (file name extension), and a location of the file in the 
folder tree (collectively, these properties are called a file 
path). The SaveAs dialog includes a folder tree browser simi 
lar to an Open dialog and a WINDOWS EXPLORER brand 
browser viewer. This reinforces the feeling of a folder as a 
place-if the file is placed there, it can be found there later. 
Additionally, the browser shows the other files in each folder 
location. This facilitates an informed decision if a given 
folder is the right place to save the new document. It also 
Supports one-click copying of the file identifying properties 
when an existing file is clicked, the new file name is set to the 
same value and the newly-saved document assumes the iden 
tity and replace the existing one. 
0006 A Properties option brings up a dialog to set the 
document metadata, Such as Author, Title, Subject, Category, 
Keywords, Comments, etc. In a Windows XP brand operating 
system, document metadata are auxiliary-they can be visible 
in the browser view, but they cannot actually be used to 
browse the disk content across multiple folders. 
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0007. A Versions option allows the creation of multiple 
versions of the document. In a Windows XP brand operating 
system, versioning is not Supported at the system level; there 
fore, the implementation is application dependent. Many 
applications choose to keep all the versions in a single file. 
Other applications allow setting the version property, but 
different versions must have different file identity and are not 
linked together. Thus, user interaction with properties is cum 
bersome and unfriendly. 
0008 What is needed is an improved metadata manage 
ment system. 

SUMMARY OF THE INVENTION 

0009. The following presents a simplified summary of the 
invention in order to provide a basic understanding of some 
aspects of the invention. This Summary is not an extensive 
overview of the invention. It is not intended to identify key/ 
critical elements of the invention or to delineate the scope of 
the invention. Its sole purpose is to present some concepts of 
the invention in a simplified form as a prelude to the more 
detailed description that is presented later. 
0010. The invention disclosed and claimed herein, in one 
aspect thereof, comprises architecture for property editing 
control. The invention provides immediate synchronization 
between property editing fields of a property pane and a view 
in a property-based browser, providing both instantaneous 
feedback on property changes and an ability to manipulate 
properties graphically. Thus, a change in the property pane is 
immediately reflected in the view component, and a change in 
the view component is immediately reflected in the property 
pane. 
0011. In another aspect thereof, when browsing properties 
in the view, displaying a clustered view based on a mutable 
property automatically activates visually a corresponding 
property editingfield. However, if displaying a clustered view 
based on an immutable property, editing of the corresponding 
property field is disabled. 
0012. In still another aspect of the subject invention, an 
artificial intelligence component is provided that employs a 
probabilistic and/or statistical-based analysis to prognose or 
infer an action that a user desires to be automatically per 
formed. 
0013 To the accomplishment of the foregoing and related 
ends, certain illustrative aspects of the invention are described 
herein in connection with the following description and the 
annexed drawings. These aspects are indicative, however, of 
but a few of the various ways in which the principles of the 
invention can be employed and the invention is intended to 
include all Such aspects and their equivalents. Other advan 
tages and novel features of the invention will become appar 
ent from the following detailed description of the invention 
when considered in conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 illustrates a system that synchronizes a prop 
erty pane and a property view in accordance with the Subject 
invention. 
0015 FIG. 2 illustrates a flow chart of a methodology in 
accordance with a property pane of the invention. 
0016 FIG. 3 illustrates a flow chart of a methodology in 
accordance with a property browser of the invention. 
0017 FIG. 4 illustrates a flow chart of a methodology of 
populating a property pane in accordance with the invention. 
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0018 FIG. 5 illustrates a screenshot of a minimized prop 
erty pane in accordance with the invention. 
0019 FIG. 6 illustrates a screenshot of an integrated prop 
erty pane and visual component in accordance with the inven 
tion. 
0020 FIG. 7 illustrates a screenshot of an interaction that 

is synchronized between the property pane and browser com 
ponent, in accordance with the invention. 
0021 FIG. 8 illustrates a screenshot of an interaction in the 
view component that is reflected back to the property com 
ponent, in accordance with the invention. 
0022 FIG. 9 illustrates a screenshot of an interaction that 
limits a query scope, in accordance with the invention. 
0023 FIG. 10 illustrates a system that employs machine 
learning in accordance with the invention. 
0024 FIG. 11 illustrates a block diagram of a computer 
operable to execute the disclosed architecture. 
0025 FIG. 12 illustrates a schematic block diagram of an 
exemplary computing environment in accordance with the 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0026. The invention is now described with reference to the 
drawings, wherein like reference numerals are used to refer to 
like elements throughout. In the following description, for 
purposes of explanation, numerous specific details are set 
forth in order to provide a thorough understanding of the 
invention. It may be evident, however, that the invention can 
be practiced without these specific details. In other instances, 
well-known structures and devices are shown in block dia 
gram form in order to facilitate describing the invention. 
0027. As used in this application, the terms “component' 
and “system are intended to refer to a computer-related 
entity, either hardware, a combination of hardware and soft 
ware, Software, or Software in execution. For example, a 
component can be, but is not limited to being, a process 
running on a processor, a processor, an object, an executable, 
a thread of execution, a program, and/or a computer. By way 
of illustration, both an application running on a server and the 
server can be a component. One or more components can 
reside within a process and/or thread of execution, and a 
component can be localized on one computer and/or distrib 
uted between two or more computers. 
0028. As used herein, the term to “infer or “inference' 
refer generally to the process of reasoning about or inferring 
states of the system, environment, and/or user from a set of 
observations as captured via events and/or data. Inference can 
be employed to identify a specific context or action, or can 
generate a probability distribution over states, for example. 
The inference can be probabilistic-that is, the computation of 
a probability distribution over states of interest based on a 
consideration of data and events. Inference can also refer to 
techniques employed for composing higher-level events from 
a set of events and/or data. Such inference results in the 
construction of new events or actions from a set of observed 
events and/or stored event data, whether or not the events are 
correlated in close temporal proximity, and whether the 
events and data come from one or several event and data 
SOUCS. 

0029 Referring now to FIG. 1, there is depicted a system 
100 that synchronizes a property pane and a property view in 
accordance with the Subject invention. The invention is an 
improved user interface (UI) object for use in metadata man 
agement. Document metadata includes one or more proper 
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ties (e.g., author, title, Subject, data created, category, key 
words, to name just a few) that can be exposed for 
management, e.g., editing and control. The UI object includes 
a property editing control in which the property editing fields 
and the view of a property-based browser are synchronized, 
providing both feedback on property changes and a capability 
to manipulate properties graphically. Direct visual feedback 
is provided to the user between the browser and the property 
fields in a property pane so that as the user selects a property 
in the property pane (when the browser is open), the browser 
automatically Switches to grouping by that property. This 
feedback capability has analogies to an existing SaveAS dia 
log control, which is a user interface control used for deter 
mining where and under what name to store a file. This 
enhances the learning curve for users. 
0030. In support thereof, a property component 102 is 
provided that facilitates the presentation to a user of a prop 
erty pane that further presents property information in the 
form of text that is associated with a file. The system 100 also 
includes a viewing component 104 that interfaces to the prop 
erty component 102 and facilitates viewing a graphical rep 
resentation of the property information and/or further data 
associated with the properties. One example of a viewing 
mechanism is a browser. The viewing component 104 pro 
vides for the presentation of at least the following: a list of 
common properties (labels) that may be set; a list of existing/ 
allowed property values for each property, where the property 
can be set to the value with a simple click; showing the list of 
other files that have a given property value to help making a 
choice about grouping together; and, copying of properties 
(labels) from an existing file to the saved one (setting prop 
erties by example). 
0031. A synchronization component 106 interfaces to 
both the property component 102 and the viewing component 
104 to facilitate the synchronization or instantaneous update 
of changes between the property component 102 and the 
viewing component 104. Thus, when the user has both the 
property pane and the browser window open, making a 
change to the property pane will be automatically reflected 
substantially immediately to the browser window, and mak 
ing a change in the browser window will be reflected substan 
tially instantaneously in the property pane. 
0032 FIG. 2 illustrates a methodology in accordance with 
a property pane of the invention. While, for purposes of 
simplicity of explanation, the one or more methodologies 
shown herein, e.g., in the form of a flow chart, are shown and 
described as a series of acts, it is to be understood and appre 
ciated that the invention is not limited by the order of acts, as 
Some acts may, in accordance with the invention, occur in a 
different order and/or concurrently with other acts from that 
shown and described herein. For example, those skilled in the 
art will understand and appreciate that a methodology could 
alternatively be represented as a series of interrelated states or 
events, such as in a state diagram. Moreover, not all illustrated 
acts may be required to implement a methodology in accor 
dance with the invention. 

0033. At 200, a user selects a property item in the property 
pane. At 202, if the browser is open, the browser switches to 
grouping by the selected property. Note that the grouping can 
be by stacking or by a property tree, for example. At 204, the 
user enters or selects a property value for the property in a 
property pane. At 206, this interaction is instantaneously 
reflected visually in the browser. 
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0034) For example, clicking on an author field can result in 
showing the files stacked by author, with the default author 
(the current user name) selected (or highlighted). When the 
user types in an additional name, the corresponding stack also 
gets highlighted. If this is a new name, a new stack is gener 
ated and added (with a document “ghost' inside). The con 
cept of a document ghost is described in detail hereinbelow. 
0035. Note also that the system can be made configurable 
according to a user profile or preferences setting to automati 
cally open the browser when the user interacts with the prop 
erty pane. This can be an alternative to the user manually 
selecting an “Open Browser' radio button or menu selection, 
for example. 
0036 FIG.3 illustrates a methodology in accordance with 
controlling a property browser of the invention. At 300, the 
user chooses a property to group by in the browser. At 302, the 
system determines if the property is user settable. If so, at 304, 
the system next determines if the property field is visible in 
the property pane. This is an indication that the property may 
need to be added to the property pane (and not that it is out of 
view, but viewable by scrolling a scrollbar). If the property 
field was not visible (e.g., the user selected a custom property 
called “Project') it will be automatically added to the pane, as 
indicated at 306. At 308, the system makes the added property 
visible. Where the pane is sufficiently large, the added field 
will be visible. Otherwise, the property pane can be made 
scrollable with a scrollbar such that if needed, the user can 
scroll to view the added item. At 310, the visible property is 
then highlighted. At 302, if the property is not user settable, 
any attempted user interaction is ignored, as indicated at 312, 
and flow is back to 300. Similarly, at 306, if the property field 
is visible, flow is to 310 where the field is highlighted. 
0037 Referring now to FIG. 4, there is depicted a meth 
odology of populating a property pane in accordance with the 
invention. At 400, the user logs into the system. This can be a 
login process associated with a client login and/or a network 
login, for example. At 402, the system automatically popu 
lates the property pane with the default property settings and 
format. At 404, the system accesses user information. This 
can be preferences information that the user configures and/or 
other information stored and enabled in response to the sys 
tem accessing user login information (client and/or network). 
At 406, the system populates the property pane with custom 
settings that are configured by the user. The custom settings 
can include all of the default settings plus some non-default 
settings, overlap with the default settings to include Some of 
the default settings and some of the non-default settings, or be 
non-overlapping to include only non-default settings and not 
include any of the default settings. At 408, the system oper 
ates to synchronize changes or interactions between the prop 
erty pane and the browser. 
0038. Note that in another implementation, the user can be 
provided a limited capability to change the format or cosmet 
ics of the property pane and/or property browser. For 
example, the user can change aspects such as color, font, text 
size, property pane window size, to name just a few. 
0039. In yet another implementation, the custom settings 
automatically “bubble' to the top of the property pane, since 
these are likely to be the preferred properties for immediate 
viewing by the user (without having to Scroll, for example). 
When the user selects a group in the browser, the custom 
property field Substantially instantaneously changes to reflect 
the selection. 
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0040 Browsing through immutable properties that are not 
normally user-settable (like Date or Size) would have no 
effect, except for allowing to narrow down the visible scope. 
The same applies to browsing though immutable dynamic 
lists. The system provided the user with immediate visible 
feedback that no property was set in the course of navigation, 
since no property was selected in the property pane. For 
example, the user may have many “Projects” on the user 
machine, and can choose to narrow down the browserscope to 
items modified in the last month to quickly limit the list of 
“Projects to those that are still active. 
0041. In a concept called query refinement, the user can 
choose to query files according to more than one property. 
Thus, the user can combine Author, Date, and Document 
Type to more quickly narrow a search for related files. 
0042. Referring now to FIG. 5, there is illustrated a screen 
shot 500 of a minimized property pane in accordance with the 
invention. When considering a query-oriented file system, the 
meaning and functionality of Save and metadata editing com 
mands can change. On Such systems, a file browser can 
retrieve the files based on file properties. Therefore, tradi 
tional folder system will not be the only classification 
method. Moreover, the system will allow for multiple files 
with the same name and other user-assigned properties. The 
files can be distinguished by a global unique internal identi 
fier (GUID) and immutable properties (e.g., creation/last 
modification date/time). It the light of these changes or added 
capabilities, two updated Save-related commands are pro 
vided. 

0043 Save. If a new document has never been saved 
before, Save will invoke SaveAs. Otherwise, Save can be used 
to save a version of the file. Note that many contemporary 
applications have no need to save the document explicitly, as 
the programs may have the capability to remember all the 
changes automatically. Together with the potential to store 
multiple versions of the same document, the real meaning of 
user-initiated Save is to create a checkpoint, i.e., a separate 
version that can be retrieved later (thus replacing a Versions 
command). 
0044 Save As. The main purpose of Save.As is to assign 
properties needed for the file retrieval. In a database-oriented 
system, the file can be retrieved by any set of file properties, 
not just file path. Consequently, the SaveAS dialog can used to 
set all these properties. There is no need for a separate Prop 
erties dialog, since its functionality is taken over by SaveAS. 
0045. In the minimized SaveAs property pane 500, the 
SaveAS command can be a place to assign all user-settable 
document properties. It can propose the default and best 
guess values for these properties, so the user need only click 
Save (or “OK” where such a button is provided) to accept the 
choices and initiate saving of the file. 
0046. The minimized SaveAs property pane dialog 500 is 
particularly appealing to users who are satisfied with the 
default values of metadata properties. It is hardly enough, 
however, if the document requires a more advanced classifi 
cation mechanism. Many prospective users will still prefer 
the folder look. In support thereof, an “Open Browser' button 
is provided that appends a visual element to the property pane 
by placing the file in a specific place, which reintroduces the 
preferred synergy between Save As, Open, and Windows 
Explorer. Otherwise, a user is not provided a means to retrieve 
a file, and he/she is not always confident they will be able to 
do it indirectly via more complex steps. 
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0047. The following discloses how visual components can 
be integrated into a property editing control. They are 
described in a context of a Save.As dialog, but have a broader 
range of applications—all metadata editing controls can use 
the same ideas. In particular, a file browser can provide a 
command to edit properties of an existing file; the dialog to 
edit these properties can have a very similar design, even if the 
functionality does not involve saving the file to the disk. 
0048 Referring now to FIG. 6, a screenshot 600 shows an 
integrated property pane and visual component in accordance 
with the invention. A different view from the minimal Save As 
design is to add a browsing component. The different view 
can be provided as being more useful in some cases for user 
viewing, but too complicated in others. The browser imple 
mentation allows viewing files clustered by various proper 
ties. In a WINDOWS XP brand operating system environ 
ment, for example, navigating to a specific folder meant 
putting the saved file there. In the query-oriented browser, 
navigating to a specific property cluster means assigning that 
property value to the file being saved. The functionality builds 
on the experience with which users are familiar. 
0049. There are, however, significant differences from a 
WINDOWS XP brand operating system environment. Previ 
ously, there was just one folder tree to navigate. When dealing 
with a properties-based file system, there can be many prop 
erties to which a value can be assigned. The navigational 
space becomes multi-dimensional, with multiple property 
axes to consider. Additionally, there can be storage favorites 
(e.g., collections of multiple predefined property values) that 
cut across single-property trees. Since users typically visual 
ize only one dimension at a time (without significant confu 
sion), visual confirmation of the choices is provided when 
switching between different cluster dimensions. 
0050. One solution involves use of a “Save Ghost feature, 
which is a visual representation of the file being saved. Ghost 
is a projection or preview of what is about to be saved. The use 
of Save Ghost has a number of advantages. It provides a 
simple way to visualize where the file goes and what will be 
its peers, and enhances the meaning of the property clusters as 
a location to save to and retrieve from. Save Ghost provides a 
handle for direct manipulations. For example, dragging the 
save ghost from “a Word brand Document” to “Text Docu 
ments' can have a meaning of changing the document type 
from Word to Text. In ordered lists, the save ghost can be 
dragged into the proper position. 
0051 Save Ghost provides feedback for invalid property 
values and immutable properties. For example, navigation to 
an EXCEL brand spreadsheet document cluster may not show 
the save ghost there because saving Word documents in Excel 
format is not supported. Similarly, a view of documents from 
a previous week does not include the new document because 
it will be always saved with the current date. At the same time, 
the use of save ghost enables exploratory navigation to places 
where the file cannot be saved. Without it, navigation to 
EXCEL brand spreadsheet documents or documents from a 
previous week would have to be disallowed (to imply that 
these are invalid locations.) 
0052. The screenshot of FIG. 6 provides a migration path 
for the current WINDOWSXP brand operating system users. 
Since the folder location is exposed as one of the file proper 
ties, users can initially stick to the known folder navigation 
rules, and the dialog will provide all the functionality and 
capabilities of the current Save As dialog. This includes one 
click copying of all the properties to replace an existing file. 
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As the user becomes more confident with the new interface, 
they will start using more and more of the few features. 
However, one drawback of this design is the lack of clear 
feedback as to how the browser component can be used to set 
the file properties. There is no visible connection (or interac 
tion) between the top part (property settings) and the bottom 
part (browsing). Even if the properties dialog provides all the 
desired capabilities, its usage may be confusing. 
0053 Referring now to FIG. 7, a screenshot 700 shows an 
interaction that is synchronized between the property pane 
and browser component, in accordance with the invention. 
Whenever possible, the browser view corresponds to the 
property being edited, and vice versa. When user selects a 
property to edit (with the exception of free-form properties 
like file name or comments.) the browser view switches auto 
matically to the view clustered by that very property. More 
over, the cluster in view corresponds to the currently assigned 
property value (when available). 
0054 When a user selects or types in a new value for the 
property in the property pane, the view in the browser window 
changes as soon as the new value is confirmed (e.g., by 
pressing Enter). This behavior has some analogy in the cur 
rent SaveAs dialog, where the folder view can be switched by 
typing in folder path in the file name edit box. For multi 
valued properties (e.g., Author or Keywords) the browser 
view shows an intersection of individual property values 
(e.g., documents authored by all authors on the list.) 
0055 Referring now to FIG.8, there is illustrated a screen 
shot 800 of an interaction in the view component that is 
reflected back to the property component, in accordance with 
the invention. When a user starts browsing the property tree in 
the browser window, displaying the clustered view based on 
any mutable property automatically visually activates the 
corresponding property editing field in the property pane. 
This provides a direct feedback as to which property is being 
set and to what value it is set. Switching between different 
property clusters automatically sets the property to the corre 
sponding property value. Multi-value properties can be set by 
selecting multiple property clusters in the viewer, or through 
checkboxes next to the cluster name. When the view in the 
browser is pivoted on an immutable property (e.g., Date) none 
of the property editing fields is visually activated, and Switch 
ing between different clusters does not set any property. 
0056. A special type of browser view shows the contents 
of storage favorites 802, which can be defined as groups of 
items sharing same values for one or more properties. When 
a view is Switched to a storage favorite (which implies putting 
the new file into that group), a number of file properties can be 
visually activated showing all the properties affected by the 
switch and the browser view can be switched to show the 
other files belonging to this storage favorite location (i.e., 
sharing the same property values). 
0057 The disclosed synchronization mechanism between 
the property editing fields and property-based browser has 
multiple advantages. It shows visually that property values 
can be used to classify files on the disk. This in turn encour 
ages a user to provide meaningful metadata. Synchronization 
aids in educating users that the same browsing methods can 
be used later to find and retrieve the file. It combines the best 
of both worlds when assigning the property value: property 
editing fields are particularly useful for entering new values 
(e.g., new keywords) while the browser provides an enumera 
tion of existing values together with feedback as how they are 
used. Synchronization is intuitive by focusing the dialog 
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functionality on its main purpose, which is to set the file 
properties. Additionally, it minimizes the cases when the 
browser view is totally unrelated to the file being saved. 
0058 FIG. 9 illustrates a screenshot 900 of an interaction 
that limits a query scope, in accordance with the invention. 
Here, the scope is limited to a certain type of document 
WORD brand word processing documents, by locking prop 
erty values. One of the most useful features of the property 
based browser is an ability to browse within the result set of 
the previous query. For example, a query can be made for all 
the files of type Word Document and then view the results 
clustered by the Author property. The user interface can pro 
vide ways to “pin' the results of a query, whether it is by a 
double-click command, a command on a right-click menu, or 
a pin button next to the query cluster. Once the query is 
pinned, all Subsequent browsing is done within the result set 
of the query. 
0059. The browsing component of the Save As dialog has 
the same pinning capability as the standalone browser. For 
example, a user can pin the scope to Type: Word Document. 
This has analogy to the functionality of the standard Save As 
dialog, where setting the file type limits the browser view to 
files with the same extension. The new SaveAS dialog goes 
further by allowing pinning about any file property: e.g., 
folder, keyword, author, and so on. 
0060. However, limiting the browserscope in the conven 
tional SaveAS dialog was automatic. As soon as the file type 
was selected, the view was limited to files of that type. Such 
an approach is too confusing when now dealing with multiple 
metadata properties. Thus, in the new SaveAS dialog of the 
Subject invention, it is applied only to the storage favorites: 
selecting one of the favorite places (see the icons in the right 
top row of FIG. 9) sets the global scope of the browser. The 
global scope is set to All Items by default (or whatever the 
user selection is for the default scope), and remains the same 
until explicitly changed or limited by a Subsequent pinning 
operation. 
0061 Since the disclosed architecture ties SaveAs brows 
ing to property editing, the effects of pinning on property 
editing is considered. Pinning limits the browser scope to 
items with certain properties. Logically, it is assumed that the 
file being saved acquires the same properties (whenever pos 
sible). Moreover, since pinning prevents going outside of the 
property scope, the properties should be considered locked 
into a read-only status. Therefore, pinning the query in the 
browser and locking the property value are two equivalent 
operations. 
0062 Locking property values is a new concept, and is 
particularly useful with storage favorites. Assume that a user 
creates a place (storage favorite) that contains “My Word 
documents about Save As” (i.e., Word documents with 
Save As keyword where the user is one of the authors). If the 
user chooses to put a new document into that group, it should 
acquire certain values for Type, Keyword, and Author prop 
erties. Now, if the user pins that storage favorite, the property 
values get locked. The user can still modify other properties, 
or even add additional values to the locked ones (e.g., addi 
tional keywords or authors), but the lock prevents the user 
from accidentally removing or modifying the property values 
that are critical for the desired group membership. This is an 
advanced concept (e.g., similar to read-only files), but 
advanced users will appreciate it. 
0063. It is also possible to pin the query without locking 
the property values. This can happen for queries pivoted on 
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immutable properties. For example, a user can pin a query 
that looks for files from the last thirty days. This limits the 
browserscope to the last thirty days, but it will not affect the 
properties of the file being saved. 
0064 Referring now to FIG. 10, there is illustrated a sys 
tem 1000 that employs machine learning in accordance with 
the invention. The Subject invention (e.g., in connection with 
property presentation) can employ various artificial intelli 
gence based schemes for carrying out various aspects of the 
Subject invention. For example, a process for determining 
what properties to present for a given user can be facilitated 
via an automatic classifier system and process 1002. The 
classifier 1002 interfaces to the property component 102, 
viewing component 104, and synchronization component 
106 to facilitate automation of certain features of the system 
1000 based on inferences made according to user interactions 
and user data, for example. 
0065. A classifier is a function that maps an input attribute 
vector, X=(X1, X2, X3, X4, Xin), to a confidence that the input 
belongs to a class, that is, f(X) confidence(class). Such clas 
sification can employ a probabilistic and/or statistical-based 
analysis (e.g., factoring into the analysis utilities and costs) to 
prognose or infer an action that a user desires to be automati 
cally performed. 
0066. A support vector machine (SVM) is an example of a 
classifier that can be employed. The SVM operates by finding 
a hypersurface in the space of possible inputs, which hyper 
Surface attempts to split the triggering criteria from the non 
triggering events. Intuitively, this makes the classification 
correct for testing data that is near, but not identical to training 
data. Other directed and undirected model classification 
approaches include, e.g., naive Bayes, Bayesian networks, 
decision trees, and probabilistic classification models provid 
ing different patterns of independence can be employed. 
Classification as used herein also is inclusive of statistical 
regression that is utilized to develop models of priority. 
0067. As will be readily appreciated from the subject 
specification, the Subject invention can employ classifiers that 
are explicitly trained (e.g., via a generic training data) as well 
as implicitly trained (e.g., via observing user behavior, receiv 
ing extrinsic information). For example, SVM's are config 
ured via a learning or training phase within a classifier con 
structor and feature selection module. Thus, the classifier(s) 
can be used to automatically perform a number of functions, 
including but not limited to maintaining relationships 
between an e-mail and its attachment. In another implemen 
tation, the relationship is processed more extensively, for 
example, the e-mail is related to a meeting that is further 
related to a group of people who attended the meeting (or who 
were scheduled to attend, but did not), and who are related to 
this client. Thus, the relationships can be maintained as a 
string to find the desired file. 
0068. The classifier can also be employed to bubble-up the 
relationships to the properties pane for a given user, as these 
can be preferred for by the user according to userpreferences. 
Moreover, while saving the related files, the system can auto 
matically connect to those relationships. 
0069. In yet another implementation, the classifier learns 
from user interaction and reacts accordingly to automate the 
properties displayed in the properties pane according to use 
interaction history. A user profile can trigger a custom set of 
properties. The custom set can be modified over time based on 
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use, manual modification, and user interaction with the prop 
erties and/or browser window. The properties will then be 
displayed accordingly. 
0070. In still another implementation, the classifier facili 

tates notifying users of a thread in response to an update made 
to a file associated with that thread. The associated users are 
then notified automatically, and perhaps when the file is 
saved. 
0071. The displayed properties can also be selected based 
on the type of data. For example, if the user routinely deals 
with two types of data such as financial data and human 
resources data, depending on what the user chooses to inter 
act, the properties will be adjusted accordingly. Another 
example includes music data where the artist property is 
automatically presented as a property in the property pane. If 
the data is related to pictures, the properties displayed can 
include location and people. For documents, the property can 
also include case file number, etc. Any or all of these can be 
made user modifiable. 
0072 Referring now to FIG. 11, there is illustrated a block 
diagram of a computer operable to execute the disclosed 
architecture. In order to provide additional context for various 
aspects of the invention, FIG. 11 and the following discussion 
are intended to provide a brief, general description of a Suit 
able computing environment 1100 in which the various 
aspects of the invention can be implemented. While the inven 
tion has been described above in the general context of com 
puter-executable instructions that may run on one or more 
computers, those skilled in the art will recognize that the 
invention also can be implemented in combination with other 
program modules and/or as a combination of hardware and 
software. 
0073 Generally, program modules include routines, pro 
grams, components, data structures, etc., that perform par 
ticular tasks or implement particular abstract data types. 
Moreover, those skilled in the art will appreciate that the 
inventive methods can be practiced with other computer sys 
tem configurations, including single-processor or multipro 
cessor computer systems, minicomputers, mainframe com 
puters, as well as personal computers, hand-held computing 
devices, microprocessor-based or programmable consumer 
electronics, and the like, each of which can be operatively 
coupled to one or more associated devices. 
0074 The illustrated aspects of the invention may also be 
practiced in distributed computing environments where cer 
tain tasks are performed by remote processing devices that are 
linked through a communications network. In a distributed 
computing environment, program modules can be located in 
both local and remote memory storage devices. 
0075. A computer typically includes a variety of com 
puter-readable media. Computer-readable media can be any 
available media that can be accessed by the computer and 
includes both volatile and nonvolatile media, removable and 
non-removable media. By way of example, and not limita 
tion, computer readable media can comprise computer Stor 
age media and communication media. Computer storage 
media includes both volatile and nonvolatile, removable and 
non-removable media implemented in any method or tech 
nology for storage of information Such as computer readable 
instructions, data structures, program modules or other data. 
Computer storage media includes, but is not limited to, RAM, 
ROM, EEPROM, flash memory or other memory technology, 
CD-ROM, digital video disk (DVD) or other optical disk 
storage, magnetic cassettes, magnetic tape, magnetic disk 
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storage or other magnetic storage devices, or any other 
medium which can be used to store the desired information 
and which can be accessed by the computer. 
0076 Communication media typically embodies com 
puter-readable instructions, data structures, program modules 
or other data in a modulated data signal Such as a carrier wave 
or other transport mechanism, and includes any information 
delivery media. The term “modulated data signal means a 
signal that has one or more of its characteristics set or changed 
in Such a manner as to encode information in the signal. By 
way of example, and not limitation, communication media 
includes wired media such as a wired network or direct-wired 
connection, and wireless media Such as acoustic, RF, infrared 
and other wireless media. Combinations of the any of the 
above should also be included within the scope of computer 
readable media. 

(0077. With reference again to FIG. 11, there is illustrated 
an exemplary environment 1100 for implementing various 
aspects of the invention that includes a computer 1102, the 
computer 1102 including a processing unit 1104, a system 
memory 1106 and a system bus 1108. The system bus 1108 
couples system components including, but not limited to, the 
system memory 1106 to the processing unit 1104. The pro 
cessing unit 1104 can be any of various commercially avail 
able processors. Dual microprocessors and other multi-pro 
cessor architectures may also be employed as the processing 
unit 1104. 
(0078. The system bus 1108 can be any of several types of 
bus structure that may further interconnect to a memory bus 
(with or without a memory controller), a peripheral bus, and 
a local bus using any of a variety of commercially available 
bus architectures. The system memory 1106 includes read 
only memory (ROM) 1110 and random access memory 
(RAM) 1112. A basic input/output system (BIOS) is stored in 
a non-volatile memory 1110 such as ROM, EPROM, 
EEPROM, which BIOS contains the basic routines that help 
to transfer information between elements within the com 
puter 1102, such as during start-up. The RAM 1112 can also 
include a high-speed RAM such as static RAM for caching 
data. 

(0079. The computer 1102 further includes an internal hard 
disk drive (HDD) 1114 (e.g., EIDE, SATA), which internal 
hard disk drive 1114 may also be configured for external use 
in a Suitable chassis (not shown), a magnetic floppy disk drive 
(FDD) 1116, (e.g., to read from or write to a removable 
diskette 1118) and an optical disk drive 1120, (e.g., reading a 
CD-ROM disk 1122 or, to read from or write to other high 
capacity optical media such as the DVD). The hard disk drive 
1114, magnetic disk drive 1116 and optical disk drive 1120 
can be connected to the system bus 1108 by a hard disk drive 
interface 1124, a magnetic disk drive interface 1126 and an 
optical drive interface 1128, respectively. The interface 1124 
for external drive implementations includes at least one or 
both of Universal Serial Bus (USB) and IEEE 1394 interface 
technologies. 
0080. The drives and their associated computer-readable 
media provide nonvolatile storage of data, data structures, 
computer-executable instructions, and so forth. For the com 
puter 1102, the drives and media accommodate the storage of 
any data in a suitable digital format. Although the description 
of computer-readable media above refers to a HDD, a remov 
able magnetic diskette, and a removable optical media such as 
a CD or DVD, it should be appreciated by those skilled in the 
art that other types of media which are readable by a com 
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puter, Such as Zip drives, magnetic cassettes, flash memory 
cards, cartridges, and the like, may also be used in the exem 
plary operating environment, and further, that any such media 
may contain computer-executable instructions for perform 
ing the methods of the invention. 
0081. A number of program modules can be stored in the 
drives and RAM 1112, including an operating system 1130, 
one or more application programs 1132, other program mod 
ules 1134 and program data 1136. All or portions of the 
operating system, applications, modules, and/or data can also 
be cached in the RAM 1112. It is to be appreciated that the 
invention can be implemented with various commercially 
available operating systems or combinations of operating 
systems. 
0082. A user can entercommands and information into the 
computer 1102 through one or more wired/wireless input 
devices, e.g., a keyboard 1138 and a pointing device. Such as 
a mouse 1140. Other input devices (not shown) may include 
a microphone, an IR remote control, a joystick, a game pad, a 
stylus pen, touch screen, or the like. These and other input 
devices are often connected to the processing unit 1104 
through an input device interface 1142 that is coupled to the 
system bus 1108, but can be connected by other interfaces, 
such as a parallel port, an IEEE 1394 serial port, a game port, 
a USB port, an IR interface, etc. 
0083. A monitor 1144 or other type of display device is 
also connected to the system bus 1108 via an interface, such 
as a video adapter 1146. In addition to the monitor 1144, a 
computer typically includes other peripheral output devices 
(not shown). Such as speakers, printers, etc. 
0084. The computer 1102 may operate in a networked 
environment using logical connections via wired and/or wire 
less communications to one or more remote computers, such 
as a remote computer(s) 1148. The remote computer(s) 1148 
can be a workstation, a server computer, a router, a personal 
computer, portable computer, microprocessor-based enter 
tainment appliance, a peer device or other common network 
node, and typically includes many or all of the elements 
described relative to the computer 1102, although, for pur 
poses of brevity, only a memory storage device 1150 is illus 
trated. The logical connections depicted include wired/wire 
less connectivity to a local area network (LAN) 1152 and/or 
larger networks, e.g., a wide area network (WAN) 1154. Such 
LAN and WAN networking environments are commonplace 
in offices, and companies, and facilitate enterprise-wide com 
puter networks, such as intranets, all of which may connect to 
a global communication network, e.g., the Internet. 
0085. When used in a LAN networking environment, the 
computer 1102 is connected to the local network 1152 
through a wired and/or wireless communication network 
interface or adapter 1156. The adaptor 1156 may facilitate 
wired or wireless communication to the LAN 1152, which 
may also include a wireless access point disposed thereon for 
communicating with the wireless adaptor 1156. 
I0086. When used in a WAN networking environment, the 
computer 1102 can include a modem 1158, or is connected to 
a communications server on the WAN, or has other means for 
establishing communications over the WAN 1154, such as by 
way of the Internet. The modem 1158, which can be internal 
or external and a wired or wireless device, is connected to the 
system bus 1108 via the serial port interface 1142. In a net 
worked environment, program modules depicted relative to 
the computer 1102, or portions thereof, can be stored in the 
remote memory/storage device 1150. It will be appreciated 
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that the network connections shown are exemplary and other 
means of establishing a communications link between the 
computers can be used. 
I0087. The computer 1102 is operable to communicate 
with any wireless devices or entities operatively disposed in 
wireless communication, e.g., a printer, Scanner, desktop and/ 
or portable computer, portable data assistant, communica 
tions satellite, any piece of equipment or location associated 
with a wirelessly detectable tag (e.g., a kiosk, news stand, 
restroom), and telephone. This includes at least Wi-Fi and 
BluetoothTM wireless technologies. Thus, the communication 
can be a predefined structure as with conventional network or 
simply an ad hoc communication between at least two 
devices. 

I0088 Wi-Fi, or Wireless Fidelity, allows connection to the 
Internet from a couch at home, a bed in a hotel room or a 
conference room at work, without wires. Wi-Fi is a wireless 
technology like that used by a cellular telephone that enables 
Such devices, e.g., computers, to send and receive data 
indoors and out; anywhere within the range of a base station. 
Wi-Fi networks use radio technologies called IEEE 802.11 (a, 
b, g, etc.) to provide secure, reliable, fast wireless connectiv 
ity. A Wi-Fi network can be used to connect computers to each 
other, to the Internet, and to wired networks (which use IEEE 
802.3 or Ethernet). Wi-Fi networks operate in the unlicensed 
2.4 and 5 GHZ radio bands, with an 11 Mbps (802.11a) or 54 
Mbps (802.11b) data rate or with products that contain both 
bands (dual band), so the networks can provide real-world 
performance similar to the basic 10BaseT wired Ethernet 
networks used in many offices. 
I0089 Referring now to FIG. 12, there is illustrated a sche 
matic block diagram of an exemplary computing environ 
ment 1200 in accordance with the invention. The system 1200 
includes one or more client(s) 1202. The client(s) 1202 can be 
hardware and/or software (e.g., threads, processes, comput 
ing devices). The client(s) 1202 can house cookie(s) and/or 
associated contextual information by employing the inven 
tion, for example. The system 1200 also includes one or more 
server(s) 1204. 
(0090. The server(s) 1204 can also be hardware and/or 
Software (e.g., threads, processes, computing devices). The 
servers 1204 can house threads to perform transformations by 
employing the invention, for example. One possible commu 
nication between a client 1202 and a server 1204 can be in the 
form of a data packet adapted to be transmitted between two 
or more computer processes. The data packet may include a 
cookie and/or associated contextual information, for 
example. The system 1200 includes a communication frame 
work 1206 (e.g., a global communication network Such as the 
Internet) that can be employed to facilitate communications 
between the client(s) 1202 and the server(s) 1204. 
0091 Communications can be facilitated via a wired (in 
cluding optical fiber) and/or wireless technology. The client 
(s) 1202 are operatively connected to one or more client data 
store(s) 1208 that can be employed to store information local 
to the client(s) 1202 (e.g., cookie(s) and/or associated con 
textual information). Similarly, the server(s) 1204 are opera 
tively connected to one or more server data store(s) 1210 that 
can be employed to store information local to the servers 
1204. 

0092 What has been described above includes examples 
of the invention. It is, of course, not possible to describe every 
conceivable combination of components or methodologies 
for purposes of describing the invention, but one of ordinary 
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skill in the art may recognize that many further combinations 
and permutations of the invention are possible. Accordingly, 
the invention is intended to embrace all such alterations, 
modifications and variations that fall within the spirit and 
scope of the appended claims. Furthermore, to the extent that 
the term “includes” is used in either the detailed description or 
the claims, such term is intended to be inclusive in a manner 
similar to the term "comprising as "comprising is inter 
preted when employed as a transitional word in a claim. 
What is claimed is: 
1. A system having computer executable instructions 

embodied on a computer readable storage medium that when 
executed on one or more processors facilitates metadata man 
agement, comprising: 

a cluster of files, each file of the cluster of files having a 
common value for a property; and 

a Save Ghost feature that provides a Ghost that is a visual 
representation of a file being saved and upon a user 
Selecting the Ghost and placing the Ghost on a visual 
representation of the cluster of files, the common value 
for the property is applied to the file represented by the 
Ghost. 

2. The system of claim 1, wherein the property is a docu 
ment type. 

3. The system of claim 2, wherein the common value of the 
document type of the cluster of files is a first document type 
and the document type of the file represented by the Ghost is 
a second document type and the common value that is applied 
to the file represented by the Ghost changes the document 
type of the file represented by the Ghost to the first document 
type. 

4. The system of claim3, wherein the format of file repre 
sented by the Ghost is changed to the first document type. 

5. The system of claim 4, wherein the first document type 
is a Microsoft Word document and the second document is a 
text document. 

6. The system of claim 2, wherein the Save Ghost feature 
provides feedback to the user if the first document type cannot 
be changed to the second document type. 

7. The system of claim 1, wherein the Save Ghost feature 
provides feedback to the user if the common value for the 
property is invalid for the file represented by the Ghost and 
does not apply the common value to the file represented by the 
Ghost. 

8. The system of claim 1, wherein the Save Ghost feature is 
a feature of an operating system. 

9. The system of claim 9, wherein the Save Ghost feature is 
a feature of a user interface of the operating system. 

10. A method of managing metadata in an operating sys 
tem, comprising: 

Selecting a Ghost, wherein a Ghost is a visual representa 
tion of a file being saved; and 

Dec. 11, 2008 

placing the Ghost on a visual representation of a cluster of 
files, each file of the cluster of files having a common 
value for a property, and automatically applying the 
common value for the property to the file represented by 
the Ghost. 

11. The method of claim 10, wherein the property is a 
document type. 

12. The method of claim 11, wherein the common value of 
the document type of the cluster of files is a first document 
type and the document type of the file represented by the 
Ghost is a second document type and the common value that 
is applied to the file represented by the Ghost changes the 
document type of the file represented by the Ghost to the first 
document type. 

13. The method of claim 12, wherein the format of file 
represented by the Ghost is changed to the first document 
type. 

14. The method of claim 13, wherein the first document 
type is a Microsoft Word document and the second document 
is a text document. 

15. The method of claim 11, providing feedback if the first 
document type cannot be changed to the second document 
type. 

16. The method of claim 10, providing feedback if the 
common value for the property is invalid for the file repre 
sented by the Ghost and does not apply the common value to 
the file represented by the Ghost. 

17. The method of claim 1, employed as a feature of a 
computer operating system. 

18. The method of claim 17, employed as a feature of a user 
interface of the computer operating system. 

19. A computer operating system having computer execut 
able instructions embodied on a computer readable storage 
medium that when executed on one or more processors facili 
tates metadata management, comprising: 
means for selecting a Ghost, wherein a Ghost is a visual 

representation of a file being saved; and 
means for placing the Ghost on a visual representation of a 

cluster of files, each file of the cluster of files having a 
common value for a property, and automatically apply 
ing the common value for the property to the file repre 
sented by the Ghost. 

20. The system of claim 19, wherein the common value of 
the document type of the cluster of files is a first document 
type and the document type of the file represented by the 
Ghost is a second document type and the common value that 
is applied to the file represented by the Ghost changes the 
document type of the file represented by the Ghost to the first 
document type. 


