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numbers. The need to efficiently initiate and carry out these searches becomes
particularly acute when the user is attempting to look through a large quantity of
files or data. That situation may apply for example when a user is examining a
national customer list in a CRM package, or updating contacts files or shared
documents within a large corporation or other organization. In other cases, a user
may wish to sort or search through a collection or catalogue of musical, video or
other media or file material. Some search tools and facilities have evolved in
response to large-scale file search and other requirements.

For example, some applications and other packages may present
the user with an input box type of search interface, where the user may enter
search terms such as file extensions or other attributes, or in-file characters or

text. As the search, for example through a local hard drive and associated file
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terms. According to embodiments of the invention in another regard, when the

immediate results to the user’s input search terms displays no or too few matches
to any files in the current level or point in the file system hierarchy, or based on
other conditions, a selectable search box may be automatically generated and
presented. In embodiments the search box may dynamically suggest auto-
complete strings for suggested or candidate search terms. The selectable search
box may in embodiments be presented to the user in highlighted form, and permit
the user to extend the search using the same search input or criteria to other levels

by clicking or otherwise selecting a different level or point in the file system
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include storage 106 such as a hard drive, optical drives such as a CD-ROM or
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DVD-ROM, electronic media or other media or storage. In embodiments, the
storage 106 may include a file system 118, which system may physically or
logically encode programs and data stored on storage 106, such as for example in
a directory, file, library, tree or other hierarchical or other structure. According to
embodiments of the invention, the file system 118 may be or include the
Windows™ File System (WFS) incorporated in succeeding generations of the
Microsoft WindowsTM family of operating systems. Other file systems, operating
systems and related resources may be used.

During operation and use of client 102, the user may access
storage 106 and file system 118 to perform such tasks as locating, opening,
modifying and saving files and other objects. The tasks the user may engage may

include searching for one or more files or other objects, for instance to open those
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Serial No. 10/440,035 and U.S. Patent Application Serial No. 10/403,341, or
other search schemes or mechanisms.

As illustrated in Fig. 2, according to embodiments of the invention
in one regard, as the user begins to enter one or more search terms in the search
term input box 112, the system may respond by automatically generating and
presenting a search box 114. The search box 114 may reflect search activity and
logic in response to the inputted search terms. According to embodiments as
shown, the search box 114 may include, for example in an upper portion of a
menu panel, a listing of a set of attributes for files which match the inputted

search term or partial search term. According to embodiments, the listing of the

set of attributes may be generated in an on-the-fly, immediate or real-time fashion
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take place concurrently or sequentially with the on-the-fly searching on file
attributes. In the illustrative example, files at the current point or level of file
system 118 may thus be examined for internal text (“lo”) as that text is inputted
by the user. Files containing that text string may be located and presented in the
search box 114 as they are located. The speed with which the internally searched
hits may be generated may vary according to the number of files in the current
point or level in the file system 118, the input search terms, the type or existence
of indexing on that file system or other factors.
Thus according to the invention in one regard, the user who

initiates search activity may be presented with a multipart view on results in real-



shown. Other interfaces and formats for displaying
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one level in file system 118, by logical rules such as moving to directories with
matching or related names or which stand in parent, child or other relationship to
the current level 120, by defaults such as looking in a most-recently accessed
files list, or by other rules or criteria.

The search options presented to the user may thus be
automatically primed to look in further predetermined or logically related places
in the file system 118, without a need for the user to manually change the
directory or other hierarchical level they are viewing. In embodiments, the
presentation of search extension options may be automatically presented,

regardless of the amount or type of results at current level 120 of file system or
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user input, may be initiated at the current point or level in the file system 118, for
example within a current directory or folder.

In step 414, results of the on-the-fly deep searching on internal file
content may be presented to the user, for example via the search box 114, for
instance separated from the realtime search results based on file attributes by a
menu separator or line. In step 416, depending on the results of the on-the-fly
attribute and/or deep file searching, the user may be presented with a selectable
search extension box, to extend the search based on the currently inputted search

terms to other points or levels in the hierarchy of file system 118.



generates no matching results, or fewer hits than the

user finds necessary. In enbodi nents the user may
weniosn1186s1i mum t hreshol ds or they nmay be set bBRCT/US2004/024634

default. Other triggering conditions are possible.

Fig. 4 illustrates overall sgarch and file managenent

processing, according to enbodinents of the invention
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earching, t RGmORE Wy e smisetidn SiPeRme S BRockity
described as executing searches on local hard disk or other storage, in
embodiments the automatic searches may be performed on one or more local,
remote or distributed storage or file systems, independently or in combinations.
For example, a remote server disk may be searched, or a local hard disk may be
searched in combination with a storage area network (SAN). Multiple local disks
or other media may likewise be searched, serially or concurrently.

Other hardware, software or other resources described as singular
may in embodiments be distributed, and similarly in embodiments resources
described as distributed may be combined. Further, while the invention has
generally been described as involving on-the-fly searches based on a single

search term as that string or term is typed, in embodiments multiple or joint



search extension box, to extend the search based on
the currently inputted search terns to other points or
wo sooeh 518681 t he hi erarchy of file system 118. | nPGL/E§2004/024634
418, an extension of the search to a different point
or level in the file system-$18 may be initiated, for
i nstance when the user activates a highlighted
di 1 eI AN Yormé 'rln@y e RLhREd I%ro"s%}ch'ufg Sf%xarlﬁﬁarfEQXus%iEAfBo&l@an
enbodi nents the sane search ternms which user
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pr eyl the highlighted portion of the
seaP%Eéggi néﬁ&@? ot herwi se. On-the-fly results may
in enbodi nents be simlarly presented via search box
114 as the nulti-level extension to the search
activity progresses. In step 420, the view in search
box 114 or other interface may be updated to display
user-sel ected or highlighted files or other results,
for exanple a clicked or highlighted file or set of
files located in a different level of the file system
118. Files nmay be opened, sorted or otherw se
mani pul at ed when the view noves to the new point or
level in the file system 118. Prior |levels may be
stored or displayed as shadowed directories, folders
or other objects, in enbodinents. In step 422,
processing nay repeat, return to a prior processing
point, junp to a further processing point, or end. The
foregoi ng description of the invention is
illustrative, and nodifications in configuration and
i mpl ementation wll occur to persons skilled in the
art. For instance, while the invention has generally
been described in terns of a platformin which an
interface displays a single search box or facility, in
enbodi ments nultiple search boxes or other interfaces,
for exanple cascaded search boxes, may be generated as
mat ches or partial matches are found. Simlarly, while
the invention has in enbodi ments been generally
descri bed as executing searches on | ocal hard di sk or
ot her storage, in enbodinents the automatic searches
may be perforned on one or nore |local, renote or
di stributed storage or file systens, independently or
i n conbi nations. For exanple, a renote server di sk nay
be searched, or a local hard disk may be



searched in conbination with a storage area network
(SAN). Multiple local disks or other nedia my
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hardwar e, software or other resources described as
singular may in enbodi ments_gg. distributed, and
simlarly in enbodi nents resources described as
di stributed may be conbi ned. Further, while the
i nvention has generally b%ﬁgggiicribed as invol ving
on-t{he-f.ly searches based ingle search term as
that"%¥#Mhg or termis typed, in enbodiments multiple
or jointsearch ter may be accepted for searching, ...
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comuinGatd ng with the input interface to receive the
i nput search termand to dynam cally generate a
sel ect abl e search box based on results of searching a

s l ng
file system usiSHYeH nscrpgt tos elding hl» ¢ whegsin sthe Anpug sinepface

acCebHpi\ds 4 Srapidl Melindpdgé.€i n the input interface
conprises a graphical user interface. 3. A system

according to claim1, wherein %pe sear ch engi ne .
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attributes of files in the file system 4. system
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hi erarchical level of the file system

5. A system according to claim 1, wherein the selectable search box
comprises a preconfigured search in a modified hierarchical level of the file

system.

6. A system according to claim 5, wherein the modified hierarchical

level of the file system is highlighted.

7. A system according to claim 6, wherein the user may activate the

preconfigured search by activating the highlighted hierarchical level.

8. A system according to claim 5, wherein the preconfigured search
is generated when results of searching the file system at a current level fail to

meet predetermined criteria.

9. A system according to claim 8, wherein the predetermined criteria

comprise at least one match on a file at the current level of the file system.



6. A system according to claim5, wherein the nodified
hi erarchical |level of the file systemis highlighted.
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activate the preconfigured search by activating the
hi ghl i ghted hierarchical levgl. 8 A system according
to claim5, wherein the preconfi gured search is
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interface. 13. A method according to claim1ll, wherein
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15. A method according to claim 11, wherein the selectable search
box comprises a preconfigured search in a modified hierarchical level of the file

system.

16. A method according to claim 15, wherein the modified

hierarchical level of the file system is highlighted.

17. A method according to claim 16, further comprising activating the

preconfigured search by activating the highlighted hierarchical level.

18. A method according to claim 15, wherein the preconfigured search
is generated when results of searching the file system at a current level fail to

meet predetermined criteria.



16. A nmethod according to claim15, wherein the
nodi fied hierarchical |evel of the file systemis
wheg@bhight ed. 17. A nethod accordi ng to cl ai mBGI/US2004/024634
further conprising activating the preconfigured search
by activating the highlightethierarchical |evel. 18.
A net hod according to claim15, wherein the
preconfi gur edy SRARGN adcSr@RNeS R1aGH 1) QPhekis Yhd §,réatnermined
searching the file systemat a current level fail to
meetrigie §amprisei #depst pig anaich. aoa file gethorrmaeicleydi afghe dile
clakﬁﬁgﬁ, wherein the predetermned criteria conprise
at [‘east one match on a file at the current |evel of
the file system 20. A nethod according to claim 11,
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1, wherein e recelving an input searc
conpeleatable seackbei.-ng an i nput search termvia a
graphi cal user interface. 23. A set of search results

accor di _nQZ.t 0 &ls@i: ¥ QSJ:arclw}gsruﬁ:k rthJ}&nQYtBaHLiﬁﬁ'z'ly wherein the
generating conprises generating the sel ectable search
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to zﬁﬁ&mqémﬁh&%wgttributes of files in the file _
syste 24. A set of search results according to claim

21, wherein the dynam cally generating conprises
gener ati iy t He SeloECEHBh dedlaraserrding Badaim @h, wherein the

dynamically generating comprises generating the selectable search box based on
results of matching the input search term to a set of file attributes of files in the

file system.

24. A set of search results according to claim 21, wherein the
dynamically generating comprises generating the selectable search box based on
results of matching the input search term to the content of a set of files in the file

system.

25. A set of search results according to claim 21, wherein the results
of searching the file system based on the input search term are at least

substantially immediately updated based on updates to the input search term.



results of matching the input search termto the

content of a set of files in the file system 25. A
waeatosefiseear ch results according to claim2l, MBUSI0M/024634

the results of searching the file system based on the

i nput search termare at |eagf_substantially

i mredi atel y updated based on updates to the input

search tgrm 26. A system for autonmaticall ener.ating.
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systkemmeserding to claim 26, wherein the input neans
conprises a graphical user interface. 28. A system
accordin toe‘gl aim 26, wherein the gear ch. mélans
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attributes of files in the file systemneans. 29. A
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system accordin o clajmz26, wherein.the results of
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30. A system according to claim 26, wherein the selectable search box
comprises a preconfigured search in a modified hierarchical level of the file

system means.

31. A system according to claim 26, wherein the results of searching
the file system means based on the input search term are at least substantially

immediately updated based on updates to the input search term.



