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1
LOCATION DESCRIPTION FOR
FEDERATION AND DISCOVERABILITY

BACKGROUND

To achieve a more efficient and thorough search, a feder-
ated search may be performed, where one or more data
sources are searched at once. Then, with only one search, a
user can receive results from various sources in various for-
mats.

SUMMARY

For a federated search, a location description may be used
to describe the location of each data source searched, and may
further be used to connect the user to that particular data
source. The format of such a location description file may
include several elements, some of which provide information
onhow to display the file (e.g., name, description, author, icon
link, etc.) and other elements (e.g., simple location, location
type, etc.) are used to connect the user to the location of the
data source.

This Summary is provided to introduce a selection of con-
cepts in a simplified form that are further described below in
the Detailed Description. This Summary is not intended to
identify key features or essential features of the claimed sub-
ject matter, nor is it intended to be used to limit the scope of
the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is described in detail below with
reference to the attached drawing figures, wherein:

FIG. 1 is a block diagram of a computing system environ-
ment suitable for use in implementing embodiments of the
present invention;

FIG. 2 is a block diagram illustrating an overview of a
system in accordance with an embodiment of the invention;

FIG. 3 is a block diagram illustrating a location describing
component in accordance with an embodiment of the inven-
tion;

FIG. 4 is a block diagram illustrating a location type ele-
ment in accordance with an embodiment of the invention;

FIG. 5 is a flow diagram illustrating a method for directing
a search to a data source, in accordance with an embodiment
of the invention;

FIG. 6 is a flow diagram illustrating a method in accor-
dance with an embodiment of the invention; and

FIG. 7 is a flow diagram illustrating a method for generat-
ing a location description file for a data source, in accordance
with an embodiment of the invention.

DETAILED DESCRIPTION

The subject matter of the present invention is described
with specificity herein to meet statutory requirements. How-
ever, the description itself is not intended to limit the scope of
this patent. Rather, the inventors have 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 terms
“step” and/or “block” may be used herein to connote different
elements of methods employed, the terms should not be inter-
preted as implying any particular order among or between
various steps herein disclosed unless and except when the
order of individual steps is explicitly described.
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A federated search is a simultaneous search of multiple
data sources. To execute such a search, each data source may
have a location description file, describing the location of the
data source. Once a location has been described for a data
source in a location description file, a user may be connected
to the data source, and the user’s search may then include that
particular data source. The format of such a location descrip-
tion file may include several elements, some of which provide
information on how to display the file (e.g., name, descrip-
tion, author, icon link, etc.) and other elements (e.g., simple
location, location type, etc.) are used to connect the user to the
location of the data source.

In accordance with an embodiment of the present inven-
tion, one or more computer storage media having a data
structure for storing data representing a location description
file of a data source is provided. The data structure comprises
afirst data field containing data representing a simple location
element of one or more data sources; a second data field
containing data representing a location type element of the
data sources; and a third data field derived from the first and
second data fields representing a location description file of
the data source.

In another embodiment of the present invention, a method
of directing a search to a data source is provided. The method
comprises, in part, receiving a location of a data source in a
location description format, where the location description
format includes a simple location element and a location type
element; storing the location in a location description file; and
accessing the location from the location description file.

In yet another embodiment in accordance with the present
invention, one or more computer storage media for perform-
ing a method of performing a federated search of one or more
data sources in response to a search query. The method com-
prises, in part, receiving a search query; locating the data
sources using a location description file, where each data
source is associated with a location description file; accessing
the data sources; searching the data sources using the search
query; and providing the results for presentation.

Having briefly described an overview of embodiments of
the present invention, an exemplary operating environment
suitable for use in implementing embodiments of the present
invention is described below.

Referring to the drawings in general, and initially to FIG. 1
in particular, an exemplary operating environment for imple-
menting embodiments of the present invention is shown and
designated generally as computing device 100. Computing
device 100 is but one example of a suitable computing envi-
ronment and is not intended to suggest any limitation as to the
scope of use or functionality of the invention. Neither should
the illustrated computing environment be interpreted as hav-
ing any dependency or requirement relating to any one or
combination of components/modules illustrated.

The invention may be described in the general context of
computer code or machine-useable instructions, including
computer-executable instructions such as program compo-
nents, being executed by a computer or other machine, such
as a personal data assistant or other handheld device. Gener-
ally, program components including routines, programs,
objects, components, data structures, and the like, refer to
code that performs particular tasks, or implements particular
abstract data types. Embodiments of the present invention
may be practiced in a variety of system configurations,
including hand-held devices, consumer electronics, general-
purpose computers, specialty-computing devices, and the
like. Embodiments of the present invention may also be prac-
ticed in distributed computing environments where tasks are
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performed by remote-processing devices that are linked
through a communications network.

With continued reference to FIG. 1, computing device 100
includes a bus 110 that directly or indirectly couples the
following devices: memory 112, one or more processors 114,
one or more presentation components 116, input/output (1/0)
ports 118, I/O components 120, and an illustrative power
supply 122. Bus 110 represents what may be one or more
busses (such as an address bus, data bus, or combination
thereof). Although the various blocks of FIG. 1 are shown
with lines for the sake of clarity, in reality, delineating various
components is not so clear, and metaphorically, the lines
would more accurately be grey and fuzzy. For example, one
may consider a presentation component such as a display
device to be an I/O component. Also, processors have
memory. The inventors hereof recognize that such is the
nature of the art, and reiterate that the diagram of FIG. 1 is
merely illustrative of an exemplary computing device that can
be used in connection with one or more embodiments of the
present invention. Distinction is not made between such cat-
egories as “‘workstation,” “server,” “laptop,” “hand-held
device,” etc., as all are contemplated within the scope of FIG.
1 and reference to “computer” or “computing device.”

Computing device 100 typically includes a variety of com-
puter-readable media. By way of example, and not limitation,
computer-readable media may comprise Random Access
Memory (RAM); Read Only Memory (ROM); Electronically
Erasable Programmable Read Only Memory (EEPROM);
flash memory or other memory technologies; CDROM, digi-
tal versatile disks (DVD) or other optical or holographic
media; magnetic cassettes, magnetic tape, magnetic disk stor-
age or other magnetic storage devices, or any other medium
that can be used to encode desired information and be
accessed by computing device 100.

Memory 112 includes computer-storage media in the form
of volatile and/or nonvolatile memory. The memory may be
removable, non-removable, or a combination thereof. Exem-
plary hardware devices include solid-state memory, hard
drives, optical-disk drives, and the like. Computing device
100 includes one or more processors that read data from
various entities such as memory 112 or /O components 120.
Presentation component(s) 116 present data indications to a
user or other device. Exemplary presentation components
include a display device, speaker, printing component, vibrat-
ing component, etc. /O ports 118 allow computing device
100 to be logically coupled to other devices including 1/0
components 120, some of which may be built in. Illustrative
components include a microphone, joystick, game advertise-
ment, satellite dish, scanner, printer, wireless device, and the
like.

Turning now to FIG. 2, a block diagram is illustrated that
shows an exemplary computing system 200 configured to
perform searches from various data sources, in accordance
with an embodiment of the present invention. It will be under-
stood and appreciated by those of ordinary skill in the art that
the computing system 200 shown in FIG. 2 is merely an
example of one suitable computing environment and is not
intended to suggest any limitation as to the scope of use or
functionality of the present invention. Neither should the
computing system 200 be interpreted as having any depen-
dency or requirement related to any single component/mod-
ule or combination of components/modules illustrated
therein.

Computing system 200 includes a location connecting
engine 212, a user device 210, and a data store 214 all in
communication with one another via a network 216. The
network 216 may include, without limitation, one or more
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local area networks (LANs) and/or wide area networks
(WANSs). Such networking environments are commonplace
in offices, enterprise-wide computer networks, intranets, and
the Internet. Accordingly, the network 216 is not further
described herein.

The data store 214 may be configured to store information
associated with various types of content, as more fully
described below. It will be understood and appreciated by
those of ordinary skill in the art that the information stored in
the data store 214 may be configurable and may include any
information relevant to online content. Further, though illus-
trated as a single, independent component, data store 214
may, in fact, be a plurality of data stores, for instance, a
database cluster, portions of which may reside on a comput-
ing device associated with the location connecting engine
212, the user device 210, another external computing device
(not shown), and/or any combination thereof.

Each of the location connecting engine 212 and the user
device 210 shown in FIG. 2 may be any type of computing
device, such as, for example, computing device 100 described
above with reference to FIG. 1. By way of example only and
not limitation, the location connecting engine 212 and/or the
user device 210 may be a personal computer, desktop com-
puter, laptop computer, handheld device, mobile handset,
consumer electronic device, and the like. It should be noted,
however, that the present invention is not limited to imple-
mentation on such computing devices, but may be imple-
mented on any of a variety of different types of computing
devices within the scope of the embodiments hereof.

As shown in FIG. 2, the location connecting engine 212
includes areceiving component 218, an accessing component
220, a connecting component 222, a location describing com-
ponent 224, a search request receiving component 226, and a
presenting component 228. In some embodiments, one or
more of the illustrated components 218, 220, 222, 224, 226,
and 228 may be implemented as stand-alone applications. In
other embodiments, one or more of the illustrated compo-
nents 218, 220, 222, 224, 226, and 228 may be integrated
directly into the operating system of the location connecting
engine 212 or the user device 210. In the instance of multiple
servers, embodiments of the present invention contemplate
providing a load balancer to federate incoming queries to the
servers. It will be understood by those of ordinary skill in the
art that the components 218, 220, 222, 224, 226, and 228
illustrated in FIG. 2 are exemplary in nature and in number
and should not be construed as limiting. Any number of
components may be employed to achieve the desired func-
tionality within the scope of the embodiments of the present
invention.

The receiving component 218 is configured for receiving
content associated with data sources. A data source may be
any source, such as a database, with a collection of stored
records or data. An exemplary data source includes a docu-
ment library. More specifically, the received content is asso-
ciated with the location of the data source. Once received by
the receiving component 218, the content may be stored, for
instance, in association with data store 214, such that it is
searchable to determine satisfaction of a user query, as more
fully described below. Such received content may addition-
ally be indexed, if desired.

The location describing component 224 is configured for
describing the location of one or more data sources as a
location description file. In one embodiment, the location
describing component includes a plurality of elements con-
figured for providing a location description file. Such a format
may include various elements to describe the location and to
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provide a location link to the data source. One such embodi-
ment is described more fully below with reference to FIGS. 3
and 4.

The accessing component 220 is configured for accessing
the data sources located by the location connecting engine
212. More specifically, the data sources may be accessed in
order to search the data sources based on a user’s query. As
will be described further below, the accessing component 220
accesses the data source after the data source has been
located, and may access one or more data sources.

The connecting component 222 is configured for connect-
ing a search to a data source, where the location of the data
source has been described by location description component
224. One skilled in the art will appreciate that there are
various ways of utilizing connecting component 222. For
example, if a user has a data source such as a document library
that they wish to be searched, the connecting component 222
may connect the user to the library by presenting a special
hyperlink pointing to the location description file describing
the library. This file may then be downloaded to the user’s
device (e.g., user device 210), where it may be added to the
user’s locations of data sources that are to be searched. In
another embodiment, the user may receive a location descrip-
tion file as an attachment in an email, and after downloading
may be added to the user’s locations. One skilled in the art
will appreciate that this self-contained nature of the location
description file allows such a file to be shared easily (e.g., via
emails or URLSs).

The search request receiving component 226 is configured
for receiving a search request for which satisfying content is
desired. By way of example, the search request may be
received at a user interface as the result of user input. It will be
understood and appreciated by those of ordinary skill in the
art that multiple methods exist by which a user may input a
search request. For instance, search requests may be input, by
way of example only, utilizing a keyboard, joystick, trackball,
touch-advertisement, or the like. Alternative user interfaces
known in the software industry are contemplated by the
invention. The search request is typically a user-initiated
action or response that is received at a user interface, as
discussed above. Examples of a request are a click, click-
through, or selection by a user, e.g., human user or robotic
user; however, it is understood and appreciated by one of
ordinary skill in the art that a request may take any number of
forms of indication at a web page. Further, it is contemplated
by the present invention that a robotic user may be any non-
human operator (i.e., an internet bot, web bot program, virus,
robot, web crawler, web spidering program, or any software
applications that run automated tasks over the Internet),
which is an artificial agent that, by its actions, conveys a sense
that it has intent or agency of its own. Even further, a human
user is contemplated as being a human, but also, an entity
(virtual or physical) acting under the present intent of a
human operator.

The presenting component 228 is configured for presenting
at least one of search results and information relating to the
location description files of the data sources. Typically such
presentation will be by way of display in association with a
user interface. However, other forms of presentation, includ-
ing audio presentation and audio/video presentation, are con-
templated to be within the scope of embodiments hereof.

Turning now to FIG. 3, one embodiment of the location
describing component 224 is described in further detail. As
illustrated, the location describing component 224 includes a
link element 310, a properties element 314, a simple location
element 316, and a location type element 318. It will be
understood by those of ordinary skill in the art that the com-
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ponents 310, 314, 316, and 318 illustrated in FIG. 3 are
exemplary in nature and in number and should not be con-
strued as limiting. Any number of elements may be employed
to achieve the desired functionality within the scope of
embodiments hereof.

It will be appreciated that the location describing compo-
nents 310, 314, 316, and 318 comprise elements, such as
XML elements, where the location describing component
224 is the root element. Besides the elements set forth in FIG.
3, the location describing component 224 may optionally
include other elements (not shown), such as a name element,
a description element, an author element, a properties ele-
ment, a scope element, a condition list element, and the like.
For example, a name element may be used to display the name
of the location, and a description element may include a
description for the location. An author element may be used to
display the author or owner of the location description file. In
general, these elements provide a way to display the location
description file or information related to the location descrip-
tion file. By way of example only, a scope element may be
used to provide information related to the scope of the data
source that is associated with the location description file. For
example, the scope element may provide exclusions to the
search, such as subfolders of the data source.

The link element 310 is a shell link type element pointing
to an icon (e.g., in icon image file format) representing the
location description file (or a template for creating the loca-
tion description file).

One skilled in the art will appreciate that the various ele-
ments included in the location describing component 224
may include one or more shell links. A shell link is a data
object that contains information used to access another
object. The types of objects that can be accessed through shell
links include files, folders, disk drives, printers, etc. A shell
link allows a user or an application to access an object from
anywhere in the namespace, even if the user or application
does not know the current name and location of the object.

The properties element 314, as used by the location
describing component 224, is configured for storing proper-
ties of the location description file. One skilled in the art will
appreciate that, in some embodiments, a user or an applica-
tion can add arbitrary metadata relevant to the location (e.g.,
ratings, comments, etc.) in the properties element 314.

The simple location element 316 is configured to provide
the location of a data source, and may be used by the location
description file when referring to data or content on a file
system to serialize the information that is needed. More spe-
cifically, the simple location element 316 may be present in
two forms: URL and serialized. By way of example, without
limitation, a URL form of the simple location element 316
may include the absolute path to the location, and the serial-
ized form will contain other various links or paths to the
location (e.g., relative paths, content IDs, etc.), such that if
one path fails the data object or file can still be reached. For
example, the absolute path may first be used to locate the data
object or file. If this path does not work, the relative path is
used to locate the object or file, and so on, until the object or
file is located. Such a mechanism allows for adaptability if the
location is, for example, lost or has moved, and then the
location description file can still find the location.

A location type element 318 is configured to provide the
location type of the location description file. With reference to
FIG. 4, a block diagram illustrating an embodiment of the
location type element 318 is shown. The illustrated location
type element 318 includes a location creator element 410 and
a location provider element 412.
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Typically, either the location creator element 410 or the
location provider element 412 is used to define the location
type element 318. More specifically, the location creator ele-
ment 410 assists a user in creating a location description file,
for example, by utilizing a user interface presented to the user
(e.g., an add location wizard user interface). In some embodi-
ments, the location description file may be created using a
template when the location description is only partially popu-
lated. A template might be used during the initial set-up
and/or during the installation of additional connectors.

In embodiments of the invention, the location creator ele-
ment 410 includes a wizard start page link element and,
optionally, a properties element and a wizard help page link
element. A wizard start page link element, as referred to
herein, is configured to link the user to the add location wizard
start page. The properties element may contain any necessary
properties determined by the user. Further, the location cre-
ator element 410 may include a wizard help page link element
configured to provide support to the user when using the
wizard start page link element.

The location provider element 412 is used when the loca-
tion description is generated by the provider (i.e., from the
server side). In some embodiments, the location provider
element 412 includes a location link element and, optionally,
a schema link element and a properties element. A location
link element may provide the location information needed to
make the connection to the desired location. Additionally, a
schema link element provides a link to the related schema of
the data source. Having this element for locations makes the
location description file verifiable, so existing XML schema
validation tools can be used at build time to ensure the cor-
rectness and validity before deployment. As another optional
element within the location provider element, a properties
element may be used to store generic property information
regarding the provider, similar to the property element
described for the location creator element above. One skilled
in the art will understand and appreciate that such a property
element may contain any amount of properties as determined
by the provider.

Turning now to FIG. 5, an exemplary method 500 for
directing a search to a data source is illustrated. Initially, as
indicated in block 510, the location of a data source is
received. The location may be received, for example, from the
location provider element 412, where the location has been
provided or generated by connectors or server side applica-
tions, as discussed above with respectto FIG. 4. Alternatively,
the location may be received from the location creator ele-
ment 410, where, for example, the user has provided the
location with the assistance of an add location wizard, as
described above.

Next, as indicated at block 512, the received location is
stored in a location description file. As described earlier with
respect to FIG. 3, the location or path to the data source may
be provided as a simple location element (e.g., simple loca-
tion element 316 in FIG. 3). The location type element, such
as location type element 318, will depend upon where the
location was received as discussed above. Creating the loca-
tion description file describing the location of a data source
allows the location to be self-contained, so it can be shared
with other users. Additionally, the location description file is
human readable. That is, the file can be edited easily by
independent software vendors or search providers without the
need for special tools.

Once the location description file is created in the proper
format, the data source can be accessed, as indicated in block
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514. After accessing the location, the user can be connected to
the data source (e.g., by utilizing the connecting component
222 in FIG. 2).

Turning now to FIG. 6, an exemplary method 600 for
performing a federated search of a data source is illustrated.
Initially, as indicated in block 610, a search query is received,
for example, by utilizing the search request receiving com-
ponent 226 in FIG. 2. The user may designate which data
sources are to be searched for the search query, and thus at
block 612, these data sources are located using their location
description files (e.g., by utilizing the location describing
component 224 in FIG. 2). Once these data sources have been
located, the user connects to the data sources to access the
data source for the search (e.g., by utilizing the accessing
component 220 and the connecting component 222 in FIG.
2). This is indicated in block 614. Finally, at block 616, the
particular data sources are searched using the search query
provided in block 610 to produce search results. These search
results are then provided for presentation to the user at block
618.

Turning now to FIG. 7, an exemplary method 700 for
generating a location description file for the location of a data
source is illustrated. Initially, as indicated in block 710, a
determination is made over whether the location of the data
source has been defined. The location of a data source has
been defined if a location description file in the proper format
exists. If so, the location description file is added to the
library, as indicated in block 712. If the location has not been
defined, the user may use the location creator element to
define the location. In some embodiments, a location descrip-
tion file will be created by using a template that is partially
populated with the necessary elements. The user may then be
guided with the help of an Add Location wizard to finish
populating the template to create a location description file
defining the location of the data source. This is indicated at
block 716. After the location description file defining the
location has been populated, the location description file may
be added to the library at block 712. In this way, the location
description files are retained and may be used in federated
searches to locate the desired data source that the user wishes
to search.

The present invention has been described in relation to
particular embodiments, which are intended in all respects to
be illustrative rather than restrictive. Alternative embodi-
ments will become apparent to those of ordinary skill in the
art to which the present invention pertains without departing
from its scope.

From the foregoing, it will be seen that this invention is one
well adapted to attain all the ends and objects set forth above,
together with other advantages which are obvious and inher-
ent to the system and method. It will be understood that
certain features and subcombinations are of utility and may
be employed without reference to other features and subcom-
binations. This is contemplated by and is within the scope of
the claims.

The invention claimed is:

1. A computerized method carried out by a server having at
least one processor for directing a search to a data source, the
method comprising:

receiving a location of a data source comprising a search-

able collection of stored records or data in a location
description format, the location description format
including a simple location element and a location type
element, the simple location element comprising a seri-
alized element indicating the location of the data source,
the serialized element comprising relative paths to the
location of the data source;
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storing the location of the data source in a location descrip-

tion file that comprises a data structure and that is

employed in a federated search to connect a search to the

data source using the location stored in the data struc-

ture, wherein the location description file comprises:

(1) a first data field containing data representing the
simple location element of the data source,

(2) a second data field containing data representing the
location type element of the data source, and

(3) a third data field containing a schema link element
that provides a link to schema associated with the data
source;

receiving a designation, entered by a user, designating the

data source for searching;

receiving a request to access the data source;

verifying, using the at least one processor, correctness and

validity of the location description file at build time
bases on the schema link element; and accessing the data
source based on the simple location element stored in the
location description file.

2. The method of claim 1, wherein the location description
format is created using a location description template.

3. The method of claim 1, wherein the location type ele-
ment includes a location creator element and a location pro-
vider element.

4. The method of claim 1, wherein the location description
file includes a link element.

5. The method of claim 1, wherein the location description
file includes one or more elements in a shell link format.

6. The method of claim 1, wherein the location description
file includes a properties element.

7. The method of claim 1, wherein the location description
file is created using a location description template.

8. The method of claim 1, further comprising adding the
location description file to a library.

9. One or more computer storage memory devices with
computer-executable instructions embodied thereon for per-
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forming a method of performing a federated search of one or
more data sources in response to a search query, the method
comprising:

receiving a search query;

locating one or more data sources comprising searchable

collections of stored records or data using location infor-

mation stored in a location description file, wherein each

data source has a location description file comprising:

(1) a schema link to schema associated with the each
data source

(2) a location type element, and

(3) a serialized element indicating the location of the
each data source, the serialized element comprising
relative paths to the location of the each data source;

using the schema link to validate the location description

file;

utilizing the serialized element stored in the location

description file associated with each of the one or more
data sources to access the one or more data sources when
performing a federated search;

searching the one or more data sources to produce search

results; and

providing a presentation of the search results.

10. The one or more computer storage memory devices of
claim 9, wherein the location type element includes a location
creator element and a location provider element.

11. The one or more computer storage memory devices of
claim 9, wherein the location description file includes a link
element.

12. The one or more computer storage memory devices of
claim 9, wherein the location description file includes one or
more elements in a shell link format.

13. The one or more computer storage memory devices of
claim 9, wherein the location description file includes a prop-
erties element.

14. The one or more computer storage memory devices of
claim 9, wherein the location description file is generated
using a location description template.
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