WD 2013/ 005115PCT/ 1B2012/ 002008 1 SYSTEMS AND METHODS FOR RECOMMENDI NG
SOFTWARE APPLI CATI ONS CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
appl i cat iwo 201ziosmst he benefit of and priority to U S. Parastoidpbéscati on
No. 13/117,858, filed May 27, 2011, the conplete disclosure of which is

i ncorporated by reference herein. FIELD OF THE | NVENTI ON [0002] The
invention relates generally to the field of recommendi ng software products
to 5users, and, nore specifically, to systens and net hods for generating
recommendati ons for software products that are potentially beneficial to
the user's system based on software application usage data. BACKGROUND

[ 0003] Consuner and professional conputer systens typically include software
product sSSBSTRVES AND SEPTROSSFOR REPIOMMERNDINGPS OFFVRA RFHIA PPLIEATROAZE MENt
software, and ot her 10busi ness applications. Sone of these software
products are installed by the system manufacturer while other products may
be purchased and installed by users of the conputer system In the software
mar ket pl ace, new products are generally introduced on a regular basis, but
many users are often unaware of the newy avail able products, particularly

those offered by sn’ﬂdogaﬁr rJfREﬁdﬁs"fb,ﬂﬂAallﬁ? aTeli I&oﬂ(ﬁgout products

t hat perfor m pot ent Fedy—berefrret+a—raroHct-ors—that—are—rot provi ded by

the sof fog@1E app!TneadgpBbsidhtl4ifR ithe/bdnBfit & dn@thridfity) U YSPhtest ASPIRHGST No.

[ 0004] One way in which a user may | earn about newl y avail able or previously
exi st i ng3/d bf.BivarfdedMan ddt 201ils theroswinte fiselgsure pf whishaslineerpoeaeddbyorefarpce
functio &Jﬁty it perfornms. For exanple, a user may want to purchase

phot o-editihg or backup software, in which case the user 20may enter such
terms into a search engi ne, RFPRLDOFAHE EINFENTIQONSuUlts. The search results
and/ or context-based advertisenents delivered to the user nmay provide

i nf or mat408A] r egarldiergyspoee frlatat gpepdiyde the fald sbrecqmmenging dogtare pricHeP
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situatign.d
user purcﬁé foma vendor he v recommend simlar or

benef i ciaftwqre prhdatts tiraamopodntinlie bpnafichwd sethhius¢rdy syste bdsed onsetwand/ or
application usage data.
BACKGROUND

[0003] Consumer and professional computer systems typically include software products

such as word-processing applications, picture and movie management software, and other

10  business applications. Some of these software products are installed by the system
manufacturer while other products may be purchased and installed by users of the computer
system. In the software marketplace, new products are generally introduced on a regular basis,
but many users are often unaware of the newly available products, particularly those offered by
small vendors. A user may also not know about products that perform potentially beneficial

15 functions that are not provided by the software applications currently installed on the user’s
computer.
[0004] One way in which a user may learn about newly available or previously existing
software products is by searching for a product based on the functionality it performs. For
example, a user may want to purchase photo-editing or backup software, in which case the user

20  may enter such terms into a search engine, hoping for relevant results. The search results
and/or context-based advertisements delivered to the user may provide information regarding
potentially beneficial software products. Another situation in which a user becomes aware of
software products is when the user purchases a product from a vendor. The vendor may

recommend similar or beneficial products based on the purchase history of that user and/or



WO 2013/ 005115PCT/ 1B2012/ 002008 2 ot her buyers, search terns used by that
buyer and/or other consuners, and/or products that may conpl enent the

pur chasedwprothuesiis[ 0005] These approaches, however, facecsasanbo2008
limtations in identifying and recommendi ng a potentially useful product to
a user that the user is likely to buy. For exanple, 5when a user searches
for a product, the search nay be limted to the user's know edge of the
avai l abl e functionality. In other words, if the user is not aware of any
product that nmeets a desired functionality, the user nmay not search for

that fup@bi QRRL, tehrcPRNHEREDY (HRDUPA aniRA LA BMUNRIPAEDE pralihels taehby
product. The ‘recomrendati ons provided by vendors are usually based only on

t he i nf eempicinont the giuichised praslugt. parti cul ar vendor, which, froma user's

per spectq 10 ¢ be incoppl ete. For exa .a.user . routinely buy
Do tvar 908 b ducr e RomPRrERE: EhFeviaer SO0 AmiudR th RERb B W entior
unawar ere@bmie@ding@rpoten@vBY asdfullproltasesuseirtat FHRABEME Nifleld tH bAFUEST dxaalpld, he

user already owns. Accordi ngly, vendor-suEpLied reconmendati ons may not be
hel pf ul When avesy searhas dar 2 produgsnte sewels may ke ligtitsdo therispids krovaleggesef ther

i nproveg r .Sy - I [ ucts
that ar S EpRTARARRRGY B G LD FRESE SROORTRRGY B AR R o
nor e r el@vwadfundnadiiguthater dalyaot kakchcior tranfunytioisdidy, abUMMARYmEF ndtHEarn

I NVENTI ON [OOOG}In various enmbodi nents of the resggg i nyention,

p
r ecommeftfaf # SRETHYLY HEBH Brodrt phicaRtqramey aiantaioy Kles 8y v RRIES AfspIteat i ons
are proyigdeg anycbnathé' gﬁgrlﬂl%z{[?h%vhi?ab?@@a HEGeulirVeR@SE whidY, & !aeL%Ef’E'gers%ecgve

conpr ehensi ve “dat a e user's conmputing systemand its us
dat @ t hetn beniotardglsten dtor exdnyplstaaisecmdaraitsahbysofimorgaeductsiremadliffeicate of

the instal] ed ry, operati 20syst e etc.,, but.alsp usage data
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statistically and/or based on certain rules. By analyzing these paraneters,
a functionality |acking on§ﬁEﬂhk%ﬁﬁﬁﬁﬂiﬂlﬂ@!ﬁﬁﬂ@&ﬂ]ﬂﬂﬁotentiaIIy benefi ci al
to the suc - i ' - ' '
appl  calto8] 57 itn e AREdRnaRPL GBblat AL ABR EABREN ROTKAR
et c. i spotdetirliyfviabdblel softeant apptitations asprenided ed useet Toid$s adhiveed, in part, by

30identifjcation of the beneficial fupctionality is not based sole|ly on the
user’ s sellectne FYRPEhGISHEfata abgpt et SOGHRIBE SHTTH 469 §5 K. 6.2 S t{a%}r chased

froma YRR[eE nd@ninAMtNIdNERE a9BYodR&or Y401 A SR IRREd4 ARBARIZ/PPRHAS 3

20  system, etc., but also usage data corresponding to how the user interacts with the computer
system. Examples of usage data include application-data parameters (e.g., the types of
software applications installed on the computer, the frequency at which the user invokes
various applications, types and sizes of files associated with the installed applications, etc.) and
system parameters (e.g., available memory, average run time of an application, etc.).

25 [0007] Various system parameters and/or application-data parameters are collected and
analyzed statistically and/or based on certain rules. By analyzing these parameters, a
functionality lacking on the computer system but potentially beneficial to the user, such as a
backup application, a database and/or indexing application, a financial-analysis application,
computer tune-up software, etc. is identified. In contrast to conventional methods, the

30 identification of the beneficial functionality is not based solely on the user’s search for a

product, or the history of products he or she purchased from a vendor (although these may be



considered). Instead, software applications are identified based on what is
currently installed on the system how the existing applications are used,
and t he peoforymsne of those applications. Thus, the anacyasmiz/so2pes f or ned
froma user's perspective, and is bas&d on a conprehensive know edge of the
user's usage of the avail able software applications. 5Therefore, a software
application that can provide the identified functionality that may be
beneficial, yet is currently |acking on the user's conputer, can be nore
val uable to the user than those recommended by the existing systens.
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20  collected usage parameters to identify a potentially beneficial functionality not provided by
applications presently installed on the computer (i.e., not entirely, effectively, or efficiently
provided by any of the installed applications), and determining a category of software
applications capable of performing the potentially beneficial functionality.
[0010] The collected usage parameters may include an execution parameter associated
25  with the installed software applications, a system parameter, an application parameter, or
combinations of one or more of the different types of parameters described above. The system
parameters may include a processor type, size of available memory, disk-access time, network
bandwidth constraints, installed hardware (internal and/or peripherals), and/or average data-
reception time. The application parameters may include a type of an installed software
30  application, a number of files of a type, a size of a file, and/or the frequency of use of an

installed application.



usage paraneters with a nom nal value corresponding to that paraneter. The
m ning may al so include statistically analyzing the collected usage

par anet erwo 20t8a0s06| ect ed usage paraneters nay be storeacrnBaigaizaizase; in
sonme enbodi nents the database is a | o¢al database, while in 5other
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and conputer systens. The software- application category identified during
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i cations.
2013/ 008APISpitet)- 1%’2‘6%121})9(}%6@5?&5)(1 includes recommen({ing to the uSer the identified software

20  application, based on the determined likelihood of the user using the identified software
application.
[0014] In some embodiments, the method includes installing and/or executing the
identified software application on the computer. The method may also include storing the
collected usage parameters in a database located on the computer and, in some cases, in a

25  remote database, which may be in a central location or distributed among numerous locations.
In some embodiments, the method includes generating the reference parameters. The reference
parameters can be programmatically collected parameters associated with the usage of software
applications installed on other computers. Alternatively or in addition, the reference
parameters can be programmatically collected parameters associated with usage by other users

30  of software applications installed on the same computer.
[0015] In some embodiments, analyzing includes clustering, which includes determining

a co-occurrence between two installed software applications. The co-occurrence may be based



on the coll ected usage paraneters and/or the reference paraneters. The

col l ected usage paraneters may include a type of installed software

appl i cat iwop1zosusber of files of a particular type, apsiraB2at/o@oés | e, an
associ ation between a file type and the installed software applications,
frequency of use of the installed software applications, and an average
time of use 50of the installed software applications. [0016]In yet another
aspect, a systemfor reconmending a category of software applications
includes a profiler nodule for programmatically collecting paraneters
associ ap@eheWollBet$ 788e PhrafRfd Y PoraRPdf&RhdAIarhAtSh alThe do e apput er, and
a mner nodule for mning the collected usage paraneters to identify a
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sof tware application ongi ng to erm ned cat egor twar e
applé catemputemylHeeninat dbodacmines hente goveof ity adasgiasteons[cafdbdd oin yet

anot her aspect,  a. t.em.f or. recommendi ng a software application includes a
profi ePerffg'Hﬁﬁ‘gethFé@lﬂg‘&lS%f%ﬂﬁ?aﬁﬁ%tl ly collecting parameters associated with

usage ofpo39f t war ernaRpdeéGaidyinsluiOs alabRe nfiiufe ©PERHKEhe chNBctsy 8/ al so
i ncl udes a dat abase nodul e for storing 25the coll ected usage paraneters,

and an paraingteey, andbdgldatabae rgoditle vy balcbyfigmed tpzitorg ralheappdiel by thadminea tre
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second computer. The system may also include an inventory module including an inventory
20  database for recommending a software application belonging to the determined category. The
software application may be cataloged in the inventory database.
[0019] In yet another aspect, a system for recommending a software application includes
a profiler module for programmatically collecting parameters associated with usage of software
applications installed on a computer. The system also includes a database module for storing
25  the collected usage parameters, and an analyzer module for statistically analyzing the collected
usage parameters based on reference parameters. The analyzer identifies a potentially
beneficial software application, determines a likelihood that the user will use the identified
software application, and recommends to the user the identified software application, based on
the likelihood of the user using the identified software application. The system may include an

30 installer for installing the identified software application on the computer. The system may

also include a reference database module for storing the reference parameters.



[ 0020] O her aspects and advantages of the invention will beconme apparent
fromthe follow ng draw ngs, detailed description, and clains, all of which
i Il ustratwoths/qosiiaci pl es of the invention, by way of erampBmiznmizgos BRI EF
DESCRI PTI ON OF THE DRAW NGS [0021]1né6the draw ngs, |ike reference
characters generally refer to the sane parts 5t hroughout the different
views. Also, the drawings are not necessarily to scale, enphasis instead
general ly being placed upon illustrating the principles of the invention.
[0022] FIG 1 schematically shows a rul e-based recommendati on systemin
accor da[mﬁorw th \@héoMEe RMRROIIVERESesQf dii@vddiaRtillMReorh® 4ok GonPthe
schematically shows anot her recommendati on systemin which different 10
conponefitllovwilg diswingssdasaiiedrdes¢riptian eandatainisf #lbplewhick dhptraterthe principleveidhece

W th valrni Qus eg‘oodi %Ent s _qaf tg,e invention; and [0024]FI G 3 schematically
shows a'"SySt@mt RAY Sﬁ%lﬁﬁ%ﬁa ‘software products based on a conput ed

i kel i hood that a user BRIEF DESCRIPTION OFCKHEDRAWBRBE$wWare i n accordance
wi th various enbodi nenf's of the invention. DETAILED DESCRI PTI ON

15[ 00251081 Er r i ndn ths drpwngs. likgelsranp Fhargctery gertnlbosigrde thesgaymanti ng a
sof t war N [ sef. il 0 profiler
nodul e %@%}?{ﬁc@%flﬁ%r%glv é%:gf sAlgéigﬁ%%qﬁggg.a?g %%rngggfasFﬁggAagcg#é%%lP 1l—ﬂgsssoci at ed
wi t h t hinswae perserdbnin eplasadsipemibustiatiags tHelpeintippes ofimtk iapaednof t he

processor, di sk-access tine, size and/or speed of the nenory .installed,
etc. Thﬁ’ﬂs%f | e o hthernptoal i gv danir oL BmGRIPaY e AR adance
oper at i @ghggﬁggg@n%@meﬁtpg %ngeh}’i@ﬁ-e applications installed on the
conputer system The iInstalled software applications may include

comuni K¥R3bn appllGeasihenmtisal hshaws @nethér, recorhmendstiop kpsien iamdiiohebffbreows er
applications, household a i cati and busjiness software. In one

D ot RBeaR AL B Mshret af Sisai GomBs Rl Cererdtite P B ora |

sof t war gmb&difRALBE M iRl aRdhaidon software suite, a photo and novie-editing
software, and accounting software are installed on the user's 25conputer.

[ 0026] | W03dHi t i oGt hechemafirallyr shewd alsgstédzha gedosynends apftwars products based

appli cat on. exSeUL of BATANELSL S A%y fan (RS BlndA3dkDG. BXCCHRIOR gL e, )
and appPl g&PT8h paraneters, 'i.€., paraneters assocl AP BAHG PATRSGE S BE ¢ he
i nst al | eglicaprhibeaincnfsSofiie mvesidnai N user. The application paraneters nmay
include, for exanple, the frequency at which a particul ar user invokes a
certain 30application, the fU2BIAd EDDE&QB!EE}LBN he application (e.g.,

r eViISSi Oﬂj(ﬁg] ¢ harﬁeif&ﬂng & Pld 1, B Exemplary system 100 for recommending a software

application to a user includes a profiler module 102. The profiler module 102 typically collects

system (i.e., hardware) parameters associated with the user’s computer system such as the type
and speed of the processor, disk-access time, size and/or speed of the memory installed, etc.
The profiler module 102 also identifies one or more installed operating systems, and the

20  software applications installed on the computer system. The installed software applications
may include communication applications such as email, internet phone, and web-browser
applications, household applications, and business software. In one instance for example, the
profiler module 102 may detect that an email software, a document-preparation software suite,
a photo and movie-editing software, and accounting software are installed on the user’s

25  computer.
[0026] In addition, the profiler module 102 collects various application-execution
parameters (e.g., speed of loading, execution, etc.), and application parameters, i.e., parameters
associated with the use of the installed applications by a certain user. The application
parameters may include, for example, the frequency at which a particular user invokes a certain

30  application, the functions used within the application (e.g., revisioning, charting, etc.). For



WO 2013/ 005115PCT/ 1B2012/ 002008 7 exanpl e, one user of the conputer system
descri bed above nmay use the email application and the web browser daily,
but may 0 20805118 accounting software. Another user, eoTuh®izbizess hand,
may use the accounting software on a Wweekly basis and may frequently use
the web browser, but may not use the email application. 5[0027] The
application usage paraneters corresponding to a user may al so include the
average duration of use of an application during a day, the distribution of
file types stored on the conputer (e.g., nunbers and percentages of
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par anet and reguires bserved usage paraneter (e.g., a
par amet gr?nsclr:r(l)l L et a%eySI%%éfS(%l(rgo g%%oeg 5)Wl th a nom nal val ue correspondi ng

to that [(mas}arret erl“.he'ﬁhﬁiléﬂﬂneaulaﬂdl afaytcbﬂedwm nage pah@abRischcMaindese apRhi ed by
the rules may be enbedded in the mner nodul e 106, and/or may be stored in
the dat alhawliggPngrgrasters petpdial e gbayery GAyodTE FHECSH plep: Wereauestrd by
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| acki ng functionalit
In some embodlments the miner module 106 may receive the usage parameters directly from

the profiler module 102, i.e., the parameters may be analyzed (also called mined) prior to
storage, or may not be stored at all. During the analysis, the miner module 106 applies rules to
the collected parameters. A rule typically relates to the usage parameters, and requires
25  comparing an observed usage parameter (e.g., a parameter collected by the profiler 102) with a
nominal value corresponding to that parameter. The rules and/or the nominal parameter values
applied by the rules may be embedded in the miner module 106, and/or may be stored in the
database 104 and/or another database.
[0030] The miner module 106 determines, based on the comparisons described above,
30  which rules were applied successfully and, accordingly, identifies a functionality that may be
lacking on the user’s computer. The miner 106 then determines a category of software

applications that can perform the lacking functionality. As used herein, “category” generally



[ 0031] The recomendati on system 100 al so i ncludes a software application

i nventory database 108 and an inventory nodule 110 that receives the
recomendwo 2est@gasy fromthe 5 mner nodul e 106. From POE/1BIR2YMI20E8S
descri bed bel ow, PC tune-up software, 8backup software, and indexing
software are sone exanples of software-application categories. In each
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significantly faster by tuning the resources of the conputer, The inventory
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seabgheg.qlify e MURTH Y witReadh ffed Une-up application. The inventory nodule
110 then recommends a PC tune-up application available in

[0033] The following scenarios illustrate the operations of the profiler module 102, the

miner module 106, and the inventory module 110. In one instance, the profiler module 102
collects information about the available memory on the computer, the access time to files on
the disk, and the average time taken by a browser to load. The collected parameters indicate
25  that the computer has less than 255 Mbytes of available memory, the access time to files on the
disk is greater than 10 msec., and the average time taken by the browser to load is greater than
3 seconds.
[0034] The miner module 106 analyzes these results by applying various rules. In
particular, the miner module 106 identifies that the available memory is less than 512 Mbytes,
30  the disk-access time is greater than 1 msec., and that data-access time is greater than 0.2
seconds. Having determined that the usage parameters differ substantially from the

corresponding nominal values (described above) the miner module 106 may recommend a PC



5its inventory. [0035]In a second scenario, the information collected by
the profiler nodule 102 includes the types of the installed applications
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paramnmeters collected by the profiler #odule 102 is the nunber of files of a
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nmessage he user chooses to test or purchase the recomended product,
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i nventory nodul e may not 15be provided. In these inplenentations, the mner
modul e gprgﬂltgly% Ofr %%ﬁ@’eﬁ £ gsaggdarpapsters are collected. The database module 224, the

miner module 226, the inventory database 228, and the inventory module 230, however, are
located at a remote computer 240. In the system 200, the profiler module 202 transmits the
30  collected usage parameters to the remote computer 240. The remote computer 240 and the

communication between the computers 210, 240 can be secured.



recommendi ng the category of the potentially beneficial software. In sone
enbodi nents, the m ner nodule, the database, the inventory nodule, and the
i nvent or ywoabsbmsasare | ocated individually, or in groupsTaB2d2/bhizessent
conputers. [0040]Wth reference to FI® 3 and system 300, the profiler
nodul e 302 col lects the 20paraneters related to the usage of various
software applications by a target user, simlarly as described above with
reference to FIG 1. The coll ected usage paraneters are stored in the

dat abase 304. The anal yzer nodul e 306 receives reference paraneters that
are stof@dg] N a rekeniafcRodat abase3R8 arNAaihsarns@r (BIARE) £istldem t he
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reference database 308 and the usage parameters from the database 304, and recommends a
software product to the target user. The reference database 308 is optional, and in some
25  embodiments the reference parameters are also stored in the database 304, while in other
embodiments the reference parameters are not stored. In general, the reference parameters are
also usage parameters, similar to those collected by the profiler module 302, but collected from
a different computer system. Alternatively or in addition, the reference parameters may be
collected from the same computer on which the profiler 302 operates, but are related to the

30  usage of software applications by one or more other users of that computer. The parameters

collected from different computers and/or users may be aggregated.



20 Dat abase applications can al so be anchor applications requiring the use
of backup software. If a cluster based on the target user's usage

par anet erwol2ack®snase of the supporting products, it is IpciraByit/b@bos he user
may benefit fromthat product. [0043]WAfter clustering, the analyzer 306
determ nes a likelihood that the target user will buy the product not
currently present in the user's cluster based on paraneters such as
25frequency of use, duration of use, the nunber of products in a cluster,
etc. If the likelihood is determned to be high (e.g., greater than 35%
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applications, are the corresponding supporting products. Financial applications typically
require security software to be installed as supporting software to protect financial data.
20  Database applications can also be anchor applications requiring the use of backup software. If
a cluster based on the target user’s usage parameters lacks one of the supporting products, it is
likely that the user may benefit from that product.
[0043] After clustering, the analyzer 306 determines a likelihood that the target user will
buy the product not currently present in the user’s cluster based on parameters such as
25  frequency of use, duration of use, the number of products in a cluster, etc. If the likelihood is
determined to be high (e.g., greater than 35%, 60%, 75%, etc.) the analyzer 306 recommends
the product that is not currently present in the target user’s cluster. If the user chooses to test or
purchase the recommended product, the installer 310 installs and executes the recommended
product. It should be understood, however, that the installer 310 is optional, and that systems
30  that merely recommend a product are within the scope of the invention.

[0044] Advantageously, the recommendation based on clustering is derived from the

target user’s perspective in that it is based on the knowledge of the software products already



to a mcroprocessor resident on a conmputer. For exanple, the software can
be inplenmented in Intel 80x86 assenbly language if it is configured to run
on an | BMvBGomrooPGscl one. The software may be enbedded ®oTaB20az/bo200se of
manuf acture including, but not Iimted to, 20 conputer-readabl e program
means such as a floppy disk, a hard disk, an optical disk, a nmagnetic tape,
a PROM an EPROM or CD-ROM [0047] The invention can be enbodied in other
specific forns without departing fromthe spirit or essenti al
characteristics thereof. The foregoing enbodi nents are therefore to be

consi defggbMorkte th@ePRES cl-)llngﬁ'tﬁ LAl hi&ish@ dehodeRBdctsT TiHeRGo RNt I8 ghly
i nvention described herein. 25[0048]Wat is claimed is : WD

2013/ 008kl % FEY thergen w/10xDGS ra®mmendatieorgjuabtde, andpil themefere tasitahd/@r f or

r ecomrendi cat egor f sof e applicatjaons, ,2 .the nmethod conprising:
o oor anitabedre B ERREEA B Rl Blede RE R bR Ra et DRAIB i BRE S,
nore sohidase thaiet’s catai (0/3s puithh&l Hi®ory0 Beadc @R, etd Mt sygteinlBHOGElalgCt ed
usage parameters to identify a potentially beneficial functionality not 6
pr esent thehamgplaisebiptige datapadhatdeeres ¢Ampuey wlesathegsencoppenipio sharies it,

appl i cap r 1 ng the potentially 8beneficia
functio%%%%?f&ﬂ%gﬂkﬁ%gﬁﬁgﬁﬁ%§&§¥ claim1, wherein one of the collected
usage pHI04FEt er s RnohfrricEesal aampexae dédctibepaioants.g), tegaofiieaimeduldj the miha one
or nore installed software applications. 13. The nethod of claim 1, wherein
one of MREUEIE éeﬁag%reaéawvsw%%?@l%’ B ﬁ%ﬂ?Y@é gogyle; gnekthe ssilengpadbsy st em

par anet gho139eh @ 1 2QRNd-£iBhE QFRAL nggents]o‘%as mﬁlg@ﬁuﬂ%rﬂf mbfeMPsonirer ei n

t he system paraneter conprises at t one of
10  embodiments the components may set aside portions of a computer’s random access memory to

provide control logic that affects the interception, scanning and presentation steps described
above. In such an embodiment, the program or programs may be written in any one of a
number of high-level languages, such as FORTRAN, PASCAL, C, C++, C#, Java, Tcl, PERL,
or BASIC. Further, the program can be written in a script, macro, or functionality embedded in
15  commercially available software, such as EXCEL or VISUAL BASIC.
[0046] Additionally, the software may be implemented in an assembly language directed
to a microprocessor resident on a computer. For example, the software can be implemented in
Intel 80x86 assembly language if it is configured to run on an IBM PC or PC clone. The
software may be embedded on an article of manufacture including, but not limited to,
20  computer-readable program means such as a floppy disk, a hard disk, an optical disk, a
magnetic tape, a PROM, an EPROM, or CD-ROM.
[0047] The invention can be embodied in other specific forms without departing from
the spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.

25 [0048] What is claimed is :



2processor type, size of available nenory, disk-access tinme, and average
data-reception tine. 15. The nethod of claim 3, wherein the application

par anet erwoandiosas at | east one of a type 2of an instalPcedBzatborasse
application, a nunber of files of a tMpe, a size of a file, and a frequency
3of use of an installed application. 16. The nethod of claim11, wherein the
m ning step conprises applying a rule to conpare one 2 of the collected
usage paranmeters with a nom nal value corresponding to that paraneter. 17.
The met hod of claim 1, wherein the mning step conprises statistically

anal yzing the 2col |l ected usage paraneters. 18. The nmethod of claiml,
further conprising storing the collected usage paraneters in a 2database.
19. The nethod of claim8, wherein the database conprises one of a |ocal

dat abasé, &\ renpiter-Zeplerprisé megiodforipemaendiag agateapasy softye applications,

2013/ 00 012/002008 14 110. The nethod of claim11, wherein the
soft%argééggﬁ?cégﬁg#%%%tegory is one of back-up 2software, indexing

sof tware, gadbgahasetisdfy sileetingapakafitfreifsodiBd enhnssgessfdnaai enord doktwatbe
met hod of claim.1, further conprising reconrending a software application 2
bel ohgi fRPlciedndaled i ariRYtTegory, the software application being

cat aj oged i - i i i . , .
Comput or-1 ey clfRR SR AR LRI MR SPdc AR NER SRt o Ot gt
met hod Resmpon shengmputer; and

7 determining a category of software applications capable of performing the potentially

8  beneficial functionality.

1 2. The method of claim 1, wherein one of the collected usage parameters comprises an

2 execution parameter associated with the one or more installed software applications.

1 3. The method of claim 1, wherein one of the collected usage parameters comprises at least

2 one of a system parameter and an application parameter.

1 4. The method of claim 3, wherein the system parameter comprises at least one of a

2 processor type, size of available memory, disk-access time, and average data-reception time.

1 5. The method of claim 3, wherein the application parameter comprises at least one of a type
2 of an installed software application, a number of files of a type, a size of a file, and a frequency

3 of use of an installed application.

1 6. The method of claim 1, wherein the mining step comprises applying a rule to compare one

2 of the collected usage parameters with a nominal value corresponding to that parameter.

1 7. The method of claim 1, wherein the mining step comprises statistically analyzing the

2 collected usage parameters.

1 8. The method of claim 1, further comprising storing the collected usage parameters in a

2 database.

1 9. The method of claim 8, wherein the database comprises one of a local database, a remote

2 database, or a centralized database.



3programmatically collecting, at a conputer, paraneters associated with
usage by a user of 4one or nore software applications installed on the
conput er ;wbmtdostiscal | y anal yzing the col | ected usage parapBigo®otzased on
reference paraneters to (i) 6identifylda potentially beneficial software
application not present on the conputer, and (ii) 7determi ne a |ikelihood
of the user using the identified software application; and 8reconmending to
the user the identified software application, based on the determ ned

9li kel i hood of the user using the identified software application. 113. The
met hod of claim 12, further conprising at |east one of installing and

executi n@ tme mdRendf dldiad] sdMatie dpRlacatglIRAt G cdiddr R bebackld#. The
met hod of claim 12, further conprising storing the collected usage

par aret &ftyvarg iadexing wihtawee, [dgehassdofiwarch and ffsut-graintqnpyce KHevasgt hod of claim
12, further conprising generating the reference paraneters by 2

progr a tingal it : i i . of _one or nore
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by 2 programmtically collecting paranmeters associated with usage by one or
mor & ot MAICaT gveRtoryslibae nore sof tware applications installed on the
sanme conputer. 117. The nmethod of claim 12, wherein the analyzing step

conpf i ses A UShEktbNEn AP ethod R T&LHNMNAth B SRVREE %éﬂf%m, Rt WEBHd t WO
installed software applications based on at l'east one 3of the collected
usage peemaprieg:s and the reference paraneters. WO

2013 00511%?(%én]i%%gg'za{yoc%%ggt?ng, at a computer, parameters associated with usage by a user of

4  one or more software applications installed on the computer;

5 statistically analyzing the collected usage parameters based on reference parameters to (i)
6  identify a potentially beneficial software application not present on the computer, and (ii)

7  determine a likelihood of the user using the identified software application; and

8 recommending to the user the identified software application, based on the determined

9  likelihood of the user using the identified software application.

1 13. The method of claim 12, further comprising at least one of installing and executing the

2 identified software application on the computer.

1 14. The method of claim 12, further comprising storing the collected usage parameters in a

2 database located at the computer.

1 15. The method of claim 12, further comprising generating the reference parameters by
2 programmatically collecting parameters associated with usage of one or more software

3 applications installed on one or more other computers.

1 16. The method of claim 12, further comprising generating the reference parameters by
2 programmatically collecting parameters associated with usage by one or more other users of

3 one or more software applications installed on the same computer.

1 17. The method of claim 12, wherein the analyzing step comprises clustering comprising
2 determining a co-occurrence between two installed software applications based on at least one

3 of the collected usage parameters and the reference parameters.



15 118. The nethod of claim 12, wherein one of the collected usage
paraneters conprises at | east 2one of a type of the one or nore installed
sof t war e wppbixmsiions, a nunber of files of a type, sizec3aBazbhozbes an
associ ation between a file type and ttse one or nore installed software
applications, 4 frequency of use of each one of the one or nore installed
software applications, and average 5tine of a single use of each one of the
one or nore installed software applications. 119. A system for reconmrendi ng
a category of software applications, the systemconprising: 2a profiler
nodul e for programmatically collecting paranmeters associated with usage of

one Bor | gDrheSAIthNRSEIARP] 1, el Snd HStha kbR tc@MisAg CRIMUERFS cotlpilisédat BRET
nodul e for (i) mning the col | ect ed usage paraneters to identify a
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identifred ona systemo ther R onprising a
dat abasfedquedey ef ﬁ@rofsh@f omegfitieoreadr et ethtdled 3gkwpRIappRELioss, ahd hverdfe
system of cl aim 20, wherein the database nodule is configured to store at

| east ofi@esf asigle uge of paehgasiof é‘lfW%W@rﬁi%&ﬂefléoﬁt‘ﬂ%fﬁtapwcaﬁﬁ%s potentially
beneficial functionality, and (ii) a 3nom nal val ue corresponding to one of

the psage pg nfs'f@%ﬁ %rsreco%%ﬁend-f a §é{§§c§?‘§?§ofﬁ%ﬁ’é %ﬁﬁatlme&ﬁ' gstEB%oﬂ{éﬁ sinlger

nodul e, the ner nodul e, t he dat abase 2 dule are cat ed
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5  beneficial functionality not present on the computer, and (ii) determining a category of software

6  applications capable of performing the identified functionality.

1 20. The system of claim 19, further comprising a database module for storing the collected

2 usage parameters.

1 21. The system of claim 20, wherein the database module is configured to store at least one of
2 (i) a rule applied by the miner to identify the potentially beneficial functionality, and (ii) a

3 nominal value corresponding to one of the usage parameters.

1 22. The system of claim 20, wherein the profiler module, the miner module, and the database

2 module are located at one computer.

1 23. The system of claim 20, wherein the profiler module is located at a first computer, and the

2 miner module and the database module are located at a second computer.

1 24. The system of claim 19, further comprising an inventory module comprising an inventory
2 database, for recommending a software application belonging to the determined category, the

3 software application being cataloged in the inventory database.



2 dat abase, for recommendi ng a software application belonging to the
determ ned category, the 3software application being cataloged in the

i nvent or ywoavsbmsas WO 2013/ 005115PCT/ 1B2012/ 002008 16 p&2AB20A2/8028482m f or
recommendi ng a software application, he system conprising: 2a profiler
nodul e for programmatically collecting paranmeters associated with usage by
a 3user of one or nore software applications installed on a conputer; 4a
dat abase nodul e for storing the collected usage paraneters; and 5an

anal yzer nodule for statistically analyzing the collected usage paraneters
based on 6reference paranmeters to (i) identify a potentially benefici al
software application, (ii) determne a 7likelihood of the user using the
identified software application, and (iii) reconmend to the user 8the
identified software application, based on the |ikelihood of the user using
t he | defli fA sxptays SFrroganamensiing %éﬂff"b‘ﬁe appigatiqhdhe ppsteahs@RPESiRg:'m 25, furt her

COmDE 19 3P T s AL o i .30 gl £t o0
refe}enﬁﬂmdﬁbmb@@ﬂomndﬂh@mﬂ@ph&nmhsngumh@oﬂaeﬁe@emce par anet er s.

4 a database module for storing the collected usage parameters; and

5 an analyzer module for statistically analyzing the collected usage parameters based on

6  reference parameters to (i) identify a potentially beneficial software application, (i1) determine a

7 likelihood of the user using the identified software application, and (iii) recommend to the user

8  the identified software application, based on the likelihood of the user using the identified

9  software application.

1 26. The system of claim 25, further comprising an installer for installing the identified

2 software application on the computer.

1 27. The system of claim 25, further comprising a reference database module for storing the

2 reference parameters.



