; e3et g$: 6, 6bTMV3WD 02/ 27530 PCT/ USO1 /30298 METHODS AND APPARATUSES FOR
PRESENTI NG ORDERED HETEROGENEQUS | NFORMATI ON 5 BACKGROUND OF THE | NVENTI ON
Fi el d of wbe2krmenti on The present invention rel ates generraitiysoi/eo2ode
presentation of information to 10 a human user, and nore specifically to

the presentation of dynamcally ordered infornmation to a hunan user.

Backgr ound | nf dWE&H ANEY APRARATUSES FOR-RRESENIING QRBERED on t o users
in some type of order. 15HETEROGENEOUSHINRORMATI@N' s personal web page on

a web site may display different types of information (heterogeneous

I nformation), such as stock quotes, news headlines and sports scores, which

are sePected by the user for presentation. The ordering of such sel ected

i nf or mat | BAGKCGRQUNBOF THEAINYENNIONh page is static in that a particul ar

type of information is always displayed in the same |ocation on the web
page. Far exanpl F ock uflotes may be located on the left side of the web

- page, sports SEM—\Q%—'%CM ed in the mddle of the web page, and news
headl i nes may I : | ' : | fy the

order of the p?ﬁ%é’ﬁ‘?%h?ﬁh’\gﬁt#‘}r?gt%!%%QE%“%@&%%E’&%ﬁ@g?@g@%%@%%'gy gd new

or der 10 ThigshurRdh BSert 8R4 RIofs SPBLifically & t_h%fid’reé/é?@aﬂ@hsd?@?nérﬁic%ﬁﬁomféd cularly
rel evant information, such as a drastic change in stock prices or a

favorite tifamatichctorachunmencesdrhe di fferent types of information are updated.

A user cannot predict which category of information will have the nost

rel evant information, and so the ability to manually specify a different

order does not Bgckarodred fermaliibe sol uti on. Sone user interfaces may display
the sane type of informatign 30 F‘hom) eneous information) in a logically

order ed manner USebinteriagap clien present infor@alioniussrs i same fvipgtof prper.

82; 892589'%?'%8%8% a%lsler"ap Le}sgﬁal%yeaﬂ !)?éjel &h lede%hét\t% nt?ag} %ﬁgy %ﬂil‘feren’tf Vo

types of information (heterogeneous information), such as stock quotes, news
headlines and sports scores, which are selected by the user for presentation. The
ordering of such selected information on the user's personal web page is static in
that a particular type of information is always displayed in the same location on

20 the web page. For example, stock quotes may be located on the left side of the
web page, sports scores may be located in the middie of the web page, and news
headlines may be located on the right side of the web page. To modify the order
of the presented information, a user must manually specify a new order. This can
be troublesome for a user who wishes to see particularly relevant information,

25 such as a drastic change in stock prices or a favorite team’s score, once the
different types of information are updated. A user cannot predict which category
of information will have the most relevant information, and so the ability to
manually specify a different order does not provide a viable solution.

Some user interfaces may display the same type of information

30 (homogeneous information) in a logically ordered manner. For example, an

airline’s web site may list in chronological order all of the available flights between
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PCT/ USO1 /30298 a user's departure point and destination point.
Alternatively, the available flights may be listed by price if such a
sorting o@bopisee avail able to the user. Anot her exanpl e etTasoeses
honbgeneous information is e-mails that are sorted by date. Sorting
honbgeneous infornmation allows a user to prioritize data of the same 5
type, but aiusetddepaidire point epd destination peins Alieragtivaly, ie peaitebleuiightsy r el evant
information fromdifferent information types. K Presenting the nost rel evant
| or mat 1 BTRYS BoterkbY Biicads s sBo GPu Brvaighis 16 el Aolgr user | <
using a s -0 J -sonal digj | St PDA) or a
cel | ul ar %ﬁ%‘ﬁ_@',e. cge@écﬁaiﬁég%? Wgﬁgﬁ%’ﬁ% 39‘%5@?{5"3{3@84 @gflsgﬁtgﬁla@;%ﬂegsﬁ%t an di spl ay
only a vegyrtngAdmeheHBud inftalibh aliows bRRerlo ﬁIintiBﬂBat‘a'dee §19-h9' ling

t hrough several screens of information to get to the nost rel evant

i nf or nft i typec bot ibdod¢enbtaddreasdhd issad papriesgntindgoparteudirdrreleda@nt nt er f aces are

-also prone to simlar problenms because a user nust either wait for the
desi red i h¥eimaiiondren diffiseens pdrraation tyast e t hrough to the desired
information. 13 2 . 02/ 27530 . ,
PCT US01/ 30208" ERPRING IS R4 5 BYRiORRRANASST (PP SDSVERBER ot s of ¢ he
present i pyenRt. ' ' L LM r Q.1 he
priesent  BURIERAC: Whkh aBeieTRroRe e dea bl SERSERUE A",
exanpl e apgsisiaht (PIA) GHd @MulaP phbife, BREATRANE I didpIdy SHYEQT fo SGH Gevidksi S a
bl ock di agram of one enbodi nent of an operating ‘environnment suitable for
pract 1@i ngam dispfayesdyné vemyietitedamotkfit @findorfinaion at anpbmectimei &gralingpf one
enbodi nent of a conputer systemsuitable for use in the operating
envi r onnetirog@h seyqialecigrns of irfpriation 2aget tolde mast leuantiderpiadioncan
di spl ayed, |i st. of heterogeneous informtion in accordance with the
Feathi ngsDBISTRE PROLUTHAIH, SAoeAPeHIEg (894 3TF R BIPRS 1SHMURbpl e of t he
het er ogen i i i Fi 1 i t
or i or 1 2 EEp S b8EARE £kt AR ey A oLt b i RO B B8 BRken, s
i nvent i ongr dyid HrbGyH ® tRe dasifed ihfmaash. i1 1 ustrating one exanple of a
nmet hod in accordance with the teachings of the present invention. 3
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W O 02| 27530 DETAI LED DESCRI PTI ON PCT/ USO1 /30298 The foll owi ng description

provi des enbodi nents of the present invention. However, it will be
appr eci ateol ot/f@so ot her enbodi ments of the present inventi @ecTHSM/BdI29Decone
apparent to those of ordinary skill in the art upon exam nation of this

descri ption.
for purpoBRIE

i nvention | trictiy er. The fol | qwi ipti Fi 1A
e 0Bl A B LA L  fesRL o gl e 10
sui tabl e (Aﬁ’chlréfgpér%%qgttﬁé]ﬂ)”&\w&rgp&%tﬁ@%h ThY Eggéeﬂpinvgh'ﬁodsigSilhl%tr@l@ﬂrb?c' ated that

the applicabl e environnents are no imt to what 1 own I n’Figure 1A
- Figure 1ApghonexatpRaHd SQNRiagon BURé @B8orSdnyieyfidkes t oget her through a
networg 103, such as a LAN or the Internet. The term"Internet” as used
herein refers to a network of networks which uses certain 15 protocols)

- such as the TCOPFiguie g AGS @dudbdck diaghapoefsinel gmimdimenipofenoopEratirpuch as t he
hypertext transfer protocol (HITP} for hyP_ertext mar kup | anguage (HTM.)
docunent s ePWEINMRK SUitPle iRy Rgeticinathe @resept InYRatigihysi cal connections of the

wel | Known to TS TBS AP SrSBLo e R BeR 8 S b deaniim 105 15
i cal l i : ; 07. Us | i
Syt o, ” SRS 7 T e dring B AR 10 0" 35" ana 157 obtai n

accesggt o the Fijure 2alillddiratéNawedmplORs a bidplaed kD8t hed6egetedue t he | nternet
103 all ows users of client conputer systens 121, 125, 135 and 137 to

exchange inibronat@hiioaccordarce/eitiathe teachings ofethé presentiinvemisndocunent s, such as
docunents prepared in the HTM. 25 format. These docunents are often
provi ded by webigsse ¢Brilusteiemangxample o6 thedieterpgenppusinfosmatiensshwed to be

"on" the L|nt. 103., O h . web 4 02/ 27S30 PCT/ US01
 Sanoh"or SUFGURT b SRaSh L Bod i e S PSR s LT
connect edté_a%k@@olfme%ﬂ%%@t%\g k.t hat system being as ISP as is well known

in the art server ypically at | east one conputer system which
operaygs as a FRjure'3 i§ ATRMCRAM ANSETAgAEHE éxdaniNe of 8WietBod M &eeFfdRNBeW th the
protocols of the 5 Wrld Wde Wb and is coupled to the Internet 103.

Opt i onal | withvied teaehings of (e preserdiényeation.of an | SP whi ch provi des access to
the Internet 103 for client systens. Wb server 109 is shown coupled to a
server conputer system 111 which itself is coupled to web content 113)

whi ch can be considered a formof a nedia database. It is appreciated that
while two computer systens 109 and 111 are

Thus, the present description and acconpanyi ng draw ngs are
'. - . IR H - iV,

TION Qb THEIDRAMWINGS t 0 be used to construe the




10 shown in Figure 1A, web server 109 and server conputer system 111 can be
one conputer system having different software conponents providing the web
server fuomoweersadbity and the server functionality provi decdIyuSHesems

conput er system 111 which is described further below. Wth the appropriate

web browsing software) client conmputer systens 121, 15 125, 135 and 137 can
each vi ew@.&[ﬂhﬁ&ﬁ@ﬁﬁﬂﬂ% by web server 109. ISP 105 provides Internet
connectivity to client conputer system 121 through a nodem or network
interface 123 Jhrdellavdng gesyigtan gepvidespamiodinentsict e prerpiitieventipst em 121.
Client conputer system 121 can be a personal conputer system a personal

di gi tal ad3pweventit will hecappseiiatedipeiiatier engstiments ©f Hecpresent invandionet 20
-radi o receiver, or other such conputer system Simlarly, |SP 107 provides
I nternét Wlhheeameappameat tocthpes ef ergingut e4ill igythe arg/pepsxamymtign @f 18y

al though as shown in Fi %ure 1A the connections are not the sane for these

- three conpfl@serptions tTdws, the presant depgintion agd acepmpamying dewingsearetfar ough a
modem i nterface 127 while client conputer systens 135 and 137 are part of a
LAN. Wi | eurpeagsf illystratiotharigsanernad o he esed tracanstiue fe iguertidndalal y as

"modem " it is appreciated that each 5 WD 02/275311 PCT/ US01/ 30298 of

t hese i nt dPPHERE WAANYe an anal og nodem | SDN nodem cable nmodem satellite
transm ssion interface (e.g. "Direct PC‘%, or other interfaces for coupling
a conput er systlémfeliovdng desciphpnoErigyiests peovidesiasavendewof eempyterens 135
and 137 are coupled to a LAN bus 133 through network interfaces 139 and
141, Wi cHhasdwane and atherconasatingecanponests sititable faeinmpierentingethe peesent LAN bus
133 is also coupled to a gateway conputer system 131 which can provide
firewal | dnendiohdvutitris appreciated tiakthesapplicanie engronntants Ane natdimilee o conput er
system 131 is coupled to ISP 107 to provide Internet connectivity to client
conput er syRatémshavabindrigure3tA. Eigureniy shovpseveral SpstpsitersystemaniWe a
conventional server conputer 10 system Al so, web server 109 can be a
convent i orfgupledrtogethecihmugbra sstwodni OFrisyoln as @ LAN poihe Inteenaixahpltermof a
conventional conputer systemthat can be used as a client conputer system
a server cbrigpunetasdigedderain referseto asrgtwerk afyetworks whidhsusesedeinat ed t hat
such a computer system can be used to perform many of the functions of an

| SP.  d8nputretocels ssuaimapdthe TRIRAR priotacot, @ndpoasihtylotheyr mwotocelssuchasdissh t he
nodem or network intertace 143. It is appreciated that nodem or network

i nt er f ace hypartextriranefes pratpcd (A TRafor hypertaxtrmariarp lapguage (HIML) nt ert ace 143
can be an anal og nodem | SDN nodem cable nodem) token ring interface,

sat el | i t e docamentssthamakentip tiealdborideNVige Weh.r €be pP@igal connextioss of theer f aces
for coupling a conputer systemto other conputer systens. Conputer system
142 20 i ndhiggral aadhe pieesls anbcommiupicatiempigsedures iof thet Intenagt ane svetipr ocessor
such as- an Intel Pentium m croprocessor or Mtorola Power PC

m cr opr ocdovin.to thaseraf skitidn the arbupceasstto ther lotssretch03iig fypisally phavided 7. Menory
149 can be dynam c random access nenory (DRAM and can al so include static
r ando@0ac dydSPseshown aSXRNd BO8. Us@rscarugliestsysterosssioh as4afiento menory 149
and also to 25 mass nmenory 155 and to display controller 151 and to an

i nput / out pwMmputér®ys®ems 121, 125, 135 and 137 obtain access to the Internet 103

through ISPs 105 and 107. Access fo the Internet 103 allows users of client
computer systems 121, 125, 135 and 137 to exchange information, receive and
send e-mails, and view documents, such as documents prepared in the HTML

25 format. These documents are often provided by web serv'ers, such as web server
109 which is considered to be “on” the Internet 103. Often these web servers are
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WO 021 27530 PCT/ EPO1/ 11454 controller 157. Display controller 151 controls
in the conventional manner a display on a display device 153 which can be a
cat hode mayoi/aisso (CRT) or liquid crystal display (LCD). | potuSousqos
devi ces 159 can include a keyboard, disk drives, printers, a scanner, a
nouse or other cursor control device, and other input 5 and output devices.
Di spl ay cd¥eYided by 1I9Bs aferah @ cerppuies Bygemiasn kesget be angpsioenesteddo wit h
conventional well known technology. A digital inage input device 161 can be
a digital teaiemetwitboptitiatsysigmabeing ap I2F @gig well keewnisthe@rtal | ow i nages
fromthe digital canmera to be input into conputer system 142. Mass nenory
155 is typi cal Weknser@ntdd is tyrigally @t gast ane epmpelar system whieh epasatesr f or m of
- 10 storage for |arge anounts of data. Some of this data is often witten by
a direct @SrbS§velceBRUBT BIStars ane isoConfigurag tosgernte with ths pwirdonofdhe sof t war e
in conputer system 142. It is appreciated that conputer system 142 is one
. exanpl & ofWaehige ¥¥ehand iseppledito Hisintaraetifi3c Optionellv iwebegasyar 109
architectures. For exanple, 15 personal conputers based on an Intel
m cr opr oc®@8de pATt eframi@rewhigh proyidesapsess toohe Iernehit 6 faratientsystems. dered a
peri pheral bus. Network conputers are another type of conputer systemthat
can be usé¥ehseryer M@ jsrahwmint caupleaite iaciervelcomnueryaism et swhishhitselfissual | y
include a hard di sk or other mass storage, and the executable programs are
| oaded fr 6RBleAde Webicontaihddd. wiich e basabsigered® foan obg nesdiz ut i on by
processor 145. A Wb TV system which is known in the art, is also
consi der edlatabase. 4t is appisciatecsipat while twamewopdaneystams n09 aad 3 & aemt
invention, but it may | ack sone of the features shown in Figure 1 B, such
as cerPai showpue FiguredApweb gerviet $69 apd sepet avmpuaiapsitstemsyldtcambsi orte usual |y
include at |east a processor, nenory and a bus coupling the nenory to the
pr ocessor .cComputansystEN? 580y Hifferepipesihyaresepnmuponeptsgireydiag e vekhsetver hat
conput er system 142 is controlled by operating system software which
i ncl udes duidtiopalitymaddneserveriinetinnalityqhovigedibyipevenpampitengysisntidm  One
exanpl e of an operating systemsoftware with its associated file nmanagenent
syst em sofvthigly is descrilped iuﬁgelabelw system known as 5 W ndows '98 from
M crosoft Corporation of Rednond, WAshington, and its associated file
managenent sysW¥éth therapiprafiriate wen Beovesimx pofovase, clighbedmputensysignesrddt, syst em
is typically stored in mass nenory 155 and causes processor 145 to execute
t he vdbi ouR5pHa% and 43¢ cargach gigwdyTMhgagpe penvideg ywelesenver 10thulSPand out put
data and to store data in nmenory, including storing files on 10 nmass nenory
155. Addi t1i08rpabviges triternebcannentivitiiito elierd deiputer spsteoni2 atbraugbc her ei n
i ncl udes

modem or network interface 123 which can be considered part of client computer

system 121. Client computer system 121 can be a personal computer system, a
personal digital assistant, a network computer, a Web TV system, an Internet

20 radio receiver, or other such computer system. Similarly, ISP 107 provides
Internet connectivity for client computer systems 125, 135 and 137, although as
shown in Figure 1A the connections are not the same for these three computer
systems. Client computer system 125 is coupled through a modem interface 127
while client computer systems 135 and 137 are part of a LAN. While Figure 1A

25 shows interfaces 123 and 127 genericaily as “modem,” it is appreciated that each

5



any mechanismfor storing or transmtting information in a formreadabl e by
a machine (e.g., a conputer). For exanple, a machi ne-readabl e nedi um
i ncl udes weagRtdby nenory (ROM; random access nenory ( RAMCT/Usagmb@98c di sk
storage 15 nedia; optical storage nedia; flash nenory devices; electrical,
optical, acoustical or other forns of propagated signals (e.g., carrier
waves, i nfafdhesg igtegaass caripgananalggrede, PN modamecaiie BWEE®, and oper at i ng
environment in conjunction with which embodi nents of the Presenjt i nvention
may be prteliedransaissianintesiase (®adDinect PS")oor etppr ivtariacesi farigaerlinge pr esent
i nvention can be practiced with other conputer system configurations,
i ncl udi ng PARIIPTIYStaTe{q elbsr comPYiRhsYStass oflien SorRmyter Sy slen)sr B8asbr - based
- or progranmabl e consuner el ectronics, network PCs, mniconputers, mainframe
conput er s, 13rATecaEPledite a LA by 233 fvoyghagiweidkintesiaces 439 aed pdhovhieed i n
distributed information processing environments where tasks 8 WO 02/ 27530
- PCT/ USCL/ Fepdi Bihernes nebyark @ piher Bpwiomk infestasesi hHNJuEi B3Jselsat are |i nked
t hrough a communi cati ons network. Figures 2A and 2B illustrate a basic
exanmpl e ofcoupledip Agatewan sempitehsyien g ivdtich eamprevidedirewsll @id etbeer ogeneous
informati on having three different data sets 5 202, 204, 206. The data sets
202, 204, peeneirelatadssrndoesifosithel i s Hatgivayceasenitonsystenndf 1 dscaumedi spl ay
for a desktop conputer, portable conputer, PDA or cell phone. To provide
further i |tplh§l?r1é)?it@mom& nteraet compeetnty beclicsh spraputes sysdermerish &ndof st ock
quotes (A)) data set 204 may be considered to consist of news headlines
(B), and dei’a Gaiewapeompytarsysiems!dcgandoa @ cenvesitionalgerngseemputetores (C). In
Figure 10 2A, the data sets 202, 204, 206 are shown in an initial order,
whi ch tay system.dakauweb server 169 can be ercospertionaksprverRampuiersydtena sets 202,
204, 206 may be updated periodically or continuously dependi ng on how t he
user's syst em iFigured&i shows anefxampie ofe cagvestional capyaies systemdhatcarhe dat a
sets may include information which is of particular interest to the user.
For exanplhe ussteas @ eliers compuief Syste, a samverggmpeies sygiameorgaweb sgideone of t he
user's stocks may have significantly increased in value. As shown in Figure
2B, the dasyate@mtgiaﬂmrqute,d thatsugh@ qomputerrsyateandampbe sieed tpestesead on t he
presence of particularly relevant information in the data sets 202, 204,
206 after maery diiha fgtiongoban i8R, Compulessestemcid2ipiesiaees toridemnali f 20 one or
nore of the user's favorite teans won its gane that day/night, then the

15  systems through the modem or network interface 143. It is appreciated that

modem or network interface 143 can be considered part of computer system 142,
Interface 143 can be an analog modem, ISDN modem, cable modem, token ring
interface, satellite transmission interface (e.g. “Direct PC"), or other interfaces for
coupling a computer system to other computer systems. Computer system 142

20 includes a processor 145, which can be a conventional microprocessor such as
an Intel Pentium microprocessor or Motorola Power PC microprocessor. Memory
149 is coupled to processor 145 by a bus 147. Memory 149 can be dynamic
random access memory (DRAM) and can also include static random access
memory (SRAM). Bus 147 couples processor 145 to memory 149 and also to

25 mass memory 155 and to display controller 151 and to an input/output (I/O)
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sports scores (C'!) highlighted by the nost rel evant ganmes (e.g., those
involving user's favorite tean(s)) are presented first. Additionally, if
one or mwe@ont7sthe user's stocks increased in val ue, thenPCRASS1/82R8 quot es
(A'") highlighted by the nost relevant stocks) (e.g., user's stock(s)) are
presented second. The 25 remaining data set 204 is presented at the end if
t her e has 98ERlIecISpRisRlayeonirmlier 851 coulrai® nihe ZonyertionEoNARTZSE for dat a
set 204. Al though Figures 2A and 2B illustrate a top-to-bottomlinear
ordering, displagonpplisptav-devire Hat whichican beta ¢atheds raytukes CREYodiguissed. For
exanpl e, data sets may be ordered left-to-right or right-to-left.

Fur t her nor@ystairispiay &-Cdt dnprtlpubut geviees ¢80 an include a keybaerdadiskher in a
-non-linear manner. For exanple, a 5 top priority data set may be positioned
in the ni dHivesa¥ingerg; & pranpescd Bense ghatheheurseheantighdeviestandratiyerdeputocat ed

near the periphery of the display screen. it is appreciated that a variety
. of othér ANditputideNices @lsﬂﬁ/s@qw@!lerl‘lﬂp?ﬂﬂ/li/@@Oatml&ﬁ' dpéceB beor det ermi ni ng
how the data sets should be ordered, the user may specify priority levels
for some dmplanmerdgd witle canyendippatwelbtnewrdtesknalogy-oh digitalipriage inhé user nay
specify that sports scores have top priority when the user's favorite team
i s pl ayi ngleviggdi&i candie § digitalecamern wiish igiopupled do HEgontrpliertarit allowst ock
quot es when one of the user's stocks changes value by a certain anount. |f
the user do@genfemdba digitel camerade therinpidinio somputes syeteri t4R.fMesmt, then the
user may forego attaching a priority level to the other data sets, which
may 15 t heRemery tabais &pigriiermpgneticl hard disk cameptiaabdisk.oir ane#hgs ferseet
i nvention, the user nay not need to manually specify priority levels for
any of10t hesterage éordangedenaunteokdata. Somerditieie dgtsnia wfien girittep hyfa dirgabr nat i on.

I nstead, a systemusing the present invention nmay automatically prioritize
t he diff erme@moaceeseprocess intumemareil 49 dyrinmexgneition otsaftveareirct i ons from t he
user. For exanple, a systemusing the present invention may present the
di f f er ent cpmputereaystermi42.certain order based on the user's prior
interaction with the system(e.g., what type of information has the user
accessed nore dfis @ppreciatasbthabcaypputensystemd4Rtione exampleiofveanyi on may
present the different data sets in a certain order based on their rel evance
t o t he usenossiblEscanmpiterssysterepwhishthaveiffeanerirarchitectress foor exampisct ual
information is information that 10 WO 02/ 27530 PCT/ USO01/ 30298 the system
knows 1&bopersonshcomnpuiets bagedron antitel asictopeodedeort dften have nngltipls buses, he user's
current |location, the user's current task, the user's cal endar and
schedul e, arexf which eardigptensidered Repenipberal busisNelyvork edAputersalkecthotierand keep
track of 5 upcomng trips, then the system has access to travel information
such as fItypghof camdderssystan grat can ipesised mithdes piasant ioventionf Néiwodkser has
specified where the user will be just prior to the departure tine, the
syst em maycotyrdersidocnochnsugliyringudena dapshdibk poothRemass porage, landitke appr eci at ed
that a plurality of heterogeneous informati on may be associated with a
user' s tr @xeculpblersogmamsmie toadeddrom alnegmerkicohnectiwniinta, mardoryr & foc
information and weather information are likely to be of interest to a user.
Assuni2ig texeculiay bysproppesios 14ap AdlVebdiV systam wirigh isdawmtvedniting ertriatison via t he
Internet, the flight information, traffic information and weat her
i nf or mat i menaiderdsietobedatcatputengsysienyn acdordarmeavittsthroprepeiat isvasttionpt e, t hen
the user's flight information, traffic informati on and weat her information
may be di dpit dywal iapk sordeéthe festutes shawn ibF-iguret1dd, sgchods cexaininppt be
di spl ayed for each information type.

output devices. A typical computer system will usually include at least a

processor, memory and a bus coupling the memory to the processor.



If there is an update of note, then the system conpares the updated
information to the user's status/context to determ ne which information is
li kely t wde2/mk3greater interest to the user. For exanpl e PCrfusphiaoeser' s
flight is canceled, then that flight information would acquire top priority
and be presented to the user 20 before any other information types, even if
the update forltisalpe ABPrieRiatacthat CAMPWET syitern K4y gontrolled by opRMatE user' s
anticipated path to the airport. Atop priority data set may be presented
al ong wi t AYSiew sofpaare whichdngudesza dlorprnagement system. aghads 8dBK(e. g., a

beepi ng noi se). The user may also_be notified of a change in the order of
the i nf or RBETEHRI By$IEY. [N 8XaMRIE Sfian opprraling systemesofiware Mithif§er' s f1ight is
-on 25 tinme and traffic is not unusual ]y heavy, but there are extrene

weat her cB3RAGEH dlernanaggmens systemcs Ris(the operating c¥stgm knewara3s rai n, hi gh
tenperatures, etc.) at the user's flight destination, then that weather

. i nf or nit | Y¥ingRws P8ArasnMieroseihCprmomtianofdiadmend, Viéashinaten. @@ditse user before
any other information types. As another alternative, the_ user's flight may
be” del aye@ssafipted flermanzgamant sysigeu ciuging@indaws Exploras efhasfilant i ci pat ed
path to the 5 airport. In this situation, the systemmay display the user's
flight i nfANREEMERt siiter islypicallyi HPWOIRIMARS 'BABOCRF 188 antheauseher ,  or
together, without giving top priority to either information type. However,

t he user' Brqceesq’i 1(9% toexeerte the varioas gPerationaequregddydhe veetating system
information may no | onger be as relevant. For exanple, the user may input a
di f f er ent t&ipPHEId PRHEdaia ang fo stee dafarin srepmpy Hagludiag staiimodies®t h a 10

G obal _Positioning System (GPS) which automatically determ nes the user's
curret | B8SINeAMONYf T8he user's current location is associated with a
different path to the airport, then the previous traffic information is no
| onger as rel edgditionally, iheyerre raachineiragalle medigme as gpe@ hein ingtudgs al | . As
the user's flight information, traffic information and weather information
15 are peBhypHeshanismiptsiosag ot tasmittinggefornplioninia fopa deadabiaibybd t he updat es
and any changes in the user's status/context and then redisplayed on the
user's PDMachingr(e:d. decemputageFonpxamplgt a marhine-readalple opgdidmdngiudasder ed.
Thus, by anticipating the user's interest in the various information types,
t he syst efaasa@nlpmemery (REM)uwadon) agsead memary évAM); magrsetiswtiskaziorage

Addi ti onal | ;é) because the heterogeneous 20 information types are

dynani&al media; eptieal starage media; Hash Beamary deyviges; ictasticahtopticalcagqusticalas wel |
as relevant without having to search through relatively insignificant

i nf or mat i ehothas msiaigropagelied signade(e 0.0 AsrEat waves, infigsed pignalar digitalsef ul f or
personal digital processing systens (e.g., PDAs, cell phones, etc.) because
such syst eigpatsygicdal | y have di splay screens which can display only a
limted amount_of 25 information at once. 12 WD 02/27S30 PCT/ US01/ 30298
To ensure the phebaitwareé end operating erdransrent irheonjdnaiies withewkioaint to t he

user,
embodiments of the present invention may be practiced has been described. It is

20 appreciated that the present invention can be practiced with other computer
system configurétions, including hand-held devices, multiprocessor systems,
microprocessor-based or programmablé consumer electronics, network PCs,
minicomputers, mainframe computers, and the like. The present invention can

also be practiced in distributed information processing environments where tasks



the user may specify threshold | evels which nust be net by each information

type before it acquires any priority level. For exanple, the user may

speci fy twab2/20586 i ght nust be del ayed by at | east 30 mi nutP€3/usef/a0268 t hat

flight information 5 acquires heightened priority. Furthernore, the user

may al so specify that the tenperature in a destination city nust be above

or bel ow @& parfermechbe reinele #50tassing devigas thas arelinked though® on acquires

hei ghtened priority. Top/maximumpriority levels and information type

pr ef er enc&OMMyHCAPNAJEtWerEbr eaker s" anong i nformation types, may al so be

specified. Thus, the user could specify a 10 preference for view ng flight

i nformati on ov&UERY BARRS AR UsStrate plbasicaxampe of thefresenhinyptigniasm i f t he

- flight information and at |east one of the other information types contain
i nf or mat i GRPHRd ExiBlurglity of hetgragepesus infarmatiemmbavieg {hree differsnt d@é’rﬁﬂti’zi ons and

their associated priority |evels may be fixed. For exanple, a canceled

. f1i ght Smay208) a%sip%q'iher%ata setspR03r 264,i200 are gisplayed ongispiay gereennf or mat i on

may be presented to 15 the user before any other information types.

Al t hough t298. sldvas tecdignlay fos @ssktoprrompyiesy pertalie gemppiearfdPA or ¢¢ll ustrat e

the present invention, it is appreciated that the present invention is

appl i cabl ®hppea TeRrpwee figthes dwptiatians daiaeast ¢0Agarke gonsidanecita eamsist

het erogeneous informati on. For exanple, the present invention may be used

t o dynani cdstogksiugtas (A)dala et 204 vay be chesideregddnconsistimewsdeatliinasl at ed

information (e.g., stock quotes, sports scores, e nmails) on a user's

per sonal i 2By apdisiata get 20ehwap besensidereddacpogistrafisparts sceres (G dnifigure

dynam cally order a plurality of heterogeneous information on a publicly

accesdli0bl eAnthe gatgselmnddl 204, 206 aresshampl i@ antiniialavderc Whichgtay be 8rest in the

various information types of the majority of visitors to the publicly

accessi bl elefauit grdgror a gser-speciiegd 2rE80 TheTatsssats 202080 4-i2§6meaydd s a

flowchart illustrating one exanple of a method according to the present

i nvent i on.updatedeariedicaty 80gontiupiisly dependingen hawdheusesisosystammisa set are

prioritized relative to each other. The first data set includes one data

type and tréeeidng ifarnsiation. sifteriancipdetes samdiof ther data satstaay inskideThe first and

second data sets 5 may be prioritized according to a user-defined criterion

or a def aunforroatiarewhich isseft pasticuardpterastiia telusesnFomexamue.tbe bert'sshown i n

Figure 3. In operation 304, the first and second data sets are presented to

the uslér davwiteliaagn raythayeproroa gameziang aneanf theusersrstocksenay havgper at i on 302.

I n one enbodi nent, the presentation is performed on a display screen of the

user's di gigrdficaptly resedaeg isysiuem (e. g., 10 desktop conputer, |aptop

conputer, PDA, cell phone, etc.). In operation 306, the first and second

data sets are dsddiogth.inFigure28niblealata sets[2021804,' 206dirgirecttesd@ndssi ng syst em

is connected to the Internet, then updates may be received periodically or

cont i nuouglrgserited based on therpreserioe of pertistiagy rgdeganttimfernhationtin dreddatecond dat a

sets are reprioritized relative to each other based on the update in

oper at i on skt 3% .204, 20Gafier the dateesais 202,204 206 bAv® heaxupdatgd.aTkus, life t aken

into account during the reprioritizing. In operation 310, the updated first

and sé&fondngatrangretaf the sgrisdavrite teans whe ita gemeatbebdali/mightt thenlte

reprioritizing. Thus, the present invention may be used to facilitate the

order ed prspedsisaties{CH} higblightedhby thefroestaelevant garsesu@©eg., thesemvolNig t he

information is of 20 different information types. Such an ordered

pr esent at iuser's favonitekteant(s)) asepresentet dirstaiddiionallye ifwnegr exgreof thece nore

efficient, effective and enjoyable. In the foregoing detailed description,

t he appar atsess atodksriricheabedfin vaktepthes dra stook guotes (AN highlipkied béscr i bed wit h

reference to specific exenplary enbodi mrents. However, it will be evident

. that var i onsstreldvantciodkisisegndiselantpek(sParapyedenterthskeondt Abat departi ng

fromthe broader scope and spirit of the present 14 WD 02/ 27530 PCT/ USO1

/ 3029851 nremiinimy ddtaesep 264 enpreserded B hetandrif thete hagheersnavpdade obnafengly to

. be regarded as illustrative rather théan restrictive,



15 WD 02/27530 CLAI M5 What is clainmed is: PCT/USOL/ 30298 1. A method of
presenting information to a user, the nethod conprising: 5 prioritizing a
first dawapext7sand a second data set relative to each ot he€T/USOMW@Y8ei n sai d
first and second data sets conprise different data types; presenting said
iarst and second data sets according to said prioritizing. 2. The nethod of
claim1, flordaiapseicidrilfiongh Rigiias QX@ngaﬁ-’le”lﬂﬁt'iaiQ aé%t%b@&fﬂ ligeara sets; 10
reprioritizing said first and second data sets relative to each other based
on sai d upiegnngg it iparesiataddhatditierent leanpuesemaydedised. £of €xampler ding to
said reprioritizing. 3. The nethod of claim1, wherein said prioritizing is
per f or med daéx 8etaimay heordeeed leftdo-sigborgfohtta-gfts ifyﬂharrmmprgettr@mgtamta sets to
a status of the user. 15 15 4. The nethod of claim1, wherein said
prioritizinhdy be enerded relative t@anefanothandn 8 npatinggranaerssndof gxamplet 8, sai d
order anticipating an interest of the user in said first and second data

. sets r @&l attPr rierdy datahsed s be gositionedrip theomidgie of adigplay sareencand thei d
prioritizing is performed according to a user-determned criterion. 20 20
6. The netHRl dgfa setaimayibe pratedineas Hiecpapipheryiafithe digrlay speenodtied accor di ng
to a default criterion. 16 WO 02/27530 PCT/USO1 /30298 7. The net hod of
clai m 1, \@peregiated thad apedstyrmfioteriosieplatieny aedossbleal | y. 8. The met hod of
claim?7, wherein said presenting is perfornmed on a display of a personal

di gi tal procesdpPmhodge aeeierencg fordetammining-howthaldata saisishenléidei ng st or ed
thereon instructions, which 5 when executed by a set of processors, cause
sai d set @rdgredcloe sisesmay speeifyarriarihievels foreameger all of the different data

10 sets. For example, the user may specify that sports scores have top priority when
the user’s favorite team is playing. Additionally, the user may give secondary
priority to stock quotes when one of the user's stocks changes value by a certain
amount. If the user does not consider the other data sets to be significant, then
the user may forego attaching a priority level to the other data sets, which may

15  then be treated neutrally.

in one embodiment of the present invention, the user may not need to
manually specify priority levels for any of the different data sets in the
heterogeneous group of information. Instead, a system using the present
invention may automatically prioritize the different data sets without receiving

20  specific instructions from the user.” For example, a system using the present
invention may present the different data sets in a certain order based on the
user's prior interaction with the system (e.g., what type of information has the user
accessed more often). Also, a system using the present invention may present
the different data sets in a certain order based on their relevance to the user’s

25 status or context. The user's status or contextual information is information that

10



dynam cally ordering a plurality of heterogeneous information based on an
anticipated interest of a user in said plurality of heterogeneous

i nf or mat mamg2/3msasenting to said user said plurality of hePETA§EHZSYRS
information 10 according to said ordering. 10. The nachi ne-readabl e medi um
of claim % furth«i'rﬁ]ﬁco risi n%gnotif in aid user of a change in said

or deri ng. 18 SYSeB KRAWA @RRYUL 2 RFERYIAT HERTi s the Mentipoof thp ¥sei Hhesai d
notifying is,gerforned,using a visual cue. 15 15 12. The nachi ne-readabl e
medi um of UYSPES RYMEN! IogedipRi the 5818 FETENtYRSly tNesusses calendar 29 srhedlleaur al cue.
13. The machi ne-readabl e nedium of claim9, further conprising updating

sai d pl urz?lt‘?-ty of heterogeneous information, wherein said ordering is
performed in rESFonse to ﬁ\agi d updati ng. 20 17 WO 02/ 27530 PCT/ US01/ 30298
14. The nachi nEOF BXBRIFLT EHSERISHISING &RR ot spheddr /nd &eap digck of pat ed
interest of said user, in said plurality of heterogeneous information is

- def i naEI e WEOTNG{ripg.dhen the sysiem Rag AFcRSSie Fausiforpatanaush asitighh o, wherein
said anticipated jnterest 5 of said user in said plurality of heterogeneous
i nformati 6\ r?)af@'ﬂ tigies qang ?Sﬁ'ﬁaﬁb‘?”%a'?ﬁ‘edéséf hag goeciied wherm e Heg' si ng:
prioritizi n%] means for i|.c‘)ri oritizing a plurality of heterogeneous

i nf or mat i AT PRSEArieGgodne derartyre figiening Bister) mey deteraivman RPOIPAALS on t ype,
and a third 10 information type; presenting nmeans for presenting to a user
sai d pl ur #8h 1p e afeerds Bgseﬂr&fa@laﬁﬁiftbammuaa%'txaefo“&t%magnwy%)aioemﬁ QMoritizi ng.
17. The systemof claim 16, further conprising: updati rjgf means for updating
sai d pl ur 203y be assasiated wiile adisgss fravelmians: d paiisulag flighdinfermatied. neans f or
reprioritizing said plurality of heterogeneous information based on said
updat ilAg; tRafficiefarmationand weather indermading ape ebntode ¢f intgrest ig auseri d
plurality of heterogeneous information according to said reprioritizing.

18. The sy'$sHming thejusens KBA igsapalla of Ercgivilg wndatsdinfaymatiam¥iaithe | udes

anal yzing 20 neans for analyzing said first, second and third information
types rel dftegetithe Hight @Mm%mstéaf@p inérmatign @ed weathes informationanay be der of

said first, second and third, o _
updated regularly. If there is no update of note, then the user's flight information,

traffic information and weather information may be displayed in a default order, or
15  astatus of "OK" may be displayed for each information type.

If there is an update of note, then the system compares the updated
information to the user's status/context to determine which information is likely to
be of greater interest to the user. For example, if the user’s flight is canceled,
then that flight information would acquire top priority and be presented to the user

20 before any other information types, even if the update for traffic information
indicated heavy traffic on the user’s anticipated path to the airport. A top priority
data set may be presented along with a visual cue (e.g., a symbol “I") or an aural
cue (e.g., a beeping noise). The user may also be notified of a change in the
order of the information types using a visual or aural cue. If the user’s flight is on

25 time and traffic is not unusually heavy, but there are extreme weather conditions

11



information types for presentation to said user. 18
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S10%0& () -3"10%0& () - &10%0& () - : WhdEf o

10908 () - thevairpart tremtbe@eeviqus3naifigiafqrmationdxkng longenasielgvantmeERav0v0s: () - 21

0%0&' ()-33@ 109 ()-*109%& ()- "10%0& ()-310%0% ()-RUJE:/ 100

100 &<10%eRd{splayediaahewer ongenarovabat g.- 35 10908 () - F310%0& () - 310%0&' () -
xVa/

10! 1 9% 10%=M:=VBAS the @er sFightinfermationsteaffis infammation@ndaverthatgnfoymetiornoxg: () -

100>ACDEFzI| "P1 &s!10% h&' ()- 10<< 10<< 10<<! +3610%<& ()- "10%

& () - 1 1empericgliqally updatedigthgy &nay)bevigpriprtized based on the updates and any

changes in the user’s status/context and then redisplayed on the user’s PDA to
provide the user with data that is appropriately ordered. Thus, by anticipating the
user's interest in the various information types, the system can provide the user
with more relevant information. Additionally, because the heterogeneous

20 information types are dynamically ordered, the user can see information that is
current as well as relevant without having to search through relatively insignificant
information. Accordingly, the present invention is particularly useful for personal
digital processing systems (e.g., PDAs, cell phones, etc.) because such systems
typically have display screens which can display only a limited amount of

25 information at once.
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h&' () - GLO% h2&763- *ZdYNC &s!10% 10 h 10 h 10 hi Y7t10% h&' (PETASMHNEY ) - " 10%
h& ()- 10% h& ()- S 10% h& ()-' WdEYNC &s! 10%y‘ | 1098 ()-Y

100 ()1 100 19 SRS PevaTERD o Tiptmak i erooat eevenininaeser
&s! 10YS51 ty' %-Is 3- %0%&' fiee 10&«& (%&%%%ocy&'é) Fl 10 & ()1 109& ()-abC

&s! 103310 May SpGoHIRres °' I YRls M gt by eagyinfgsmation type
10Y710%&' é%f EbC &s! 1031006 B YFE& F" 10% ?[‘8 3@ 10% hé&' & f & 10%
h& () - 3@THHRAPIUIFESAWLTOTY E'B'er RXAMPE 5 HSRRMEY SRRIDONAKA () - 11 10%

e s (b e i (o 1
h& (- I : $§c\</q$ﬁis?gs Ot{gFg ?engésdI plrf)o\r(itrglfL Olg{ﬁt e%ére, the user may also specify that the
temperature in a destination city must be above or below certain temperatures
before that weather information acquires heightened priority. Top/maximum
priority levels and information type preferences, including “tiebreakers” among
information types, may also be specified. Thus, the user could specify a
10 preference for viewing flight information over both weather information and traffic
information if the flight information and at least one of the other information types
contain information of equal priority levels. Alternatively, certain conditions and
their associated priority levels may be fixed. For example, a canceled flight may
always acquire a top priority level and that flight information may be presented to
15  the user before any other information types.
Although the above example focuses on a user’s travel plans to illustrate
the present invention, it is appreciated that the present invention is applicable to a
variety of scenarios involving the presentation of heterogeneous information. For
example, the present invention may be used to dynamically order a plurality of
20 heterogeneous non-travel-related information (e.g., stock quotes, sports scores, e-
mails) on a user’s personalized web page. The present invention may also be
used to dynamically order a plurality of heterogeneous information on a publicly

accessible web page based on, for example, the anticipated interest in the various

information types of the majority of visitors to the publicly accessible web page.
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10BY7s109B&’ () - 3510%3&' ()- y**+S, .., dEbC &s!10 @0% W& () - F10% W& () - F10%
U& ()-M 10% U& ()- F10% U& ()-y MLO% U& ()-,;--./AOCODOEOdE:/ 10 U 10
UF710% U& ()-F QWOCU& a(ﬂavv ﬂltmr@@nq 9n¢9mnme%f aan¢thod aeawslingte) - Y10%
the present invention. In operation 302, a first data set and a second data set are
prioritized relative to each other. The first data set includes one data type and the
second data set includes a different data type. The first and second data sets
9 may be prioritized according to a user-defined criterion or a default criterion set by
a system implementing the method shown in Figure 3. In operation 304, the first
and second data sets are presented to the user according to the prioritizing that
was performed in operation 302. In one embodiment, the presentation is
performed on a display screen of the user’s digital processing system (e.g.,
10 desktop computer, laptop computer, PDA, cell phone, etc.). In operation 306, the
first and second data sets are updated. For example, if the user’s digital
processing system is connected to the Internet, then updates may be received
periodically or continuously via the Internet. In operation 308, the first and second
data sets are reprioritized relative to each other based on the update in operation
15 306. A change in the user’s status/context may also be taken into account during
the reprioritizing. In operation 310, the updated first and second data sets are
presented to the user according to the reprioritizing.
Thus, the present invention may be used to facilitate the ordered
presentation of relevant information to a user, even when the information is of
20 different information types. Such an ordered presentation can make the user’s
information-receiving experience more efficient, effective and enjoyable.
. In the foregoing detailed description, the apparatus and method of the
present invention have been described with reference to specific exemplary

embodiments. However, it will be evident that various modifications and changes

25 may be made without departing from the broader scope and spirit of the present
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2. The method of claim 1, further comprising:
updating said first and second data sets;
10 reprioritizing said first and second data sets relative to each other based on

said updating;

presenting said first and second data sets according to said reprioritizing.

3. The method of claim 1, wherein said prioritizing is performed according to

the relevance of said first and second data sets to a status of the user.

15

15 4. The method of claim 1, wherein said prioritizing provides an order for the
first and second data sets, said order anticipating an interest of the user in said
first and second data sets relative to each other.
5. The method of claim 1, wherein said prioritizing is performed according to a
user-determined criterion.

20

20 6. The method of claim 1, wherein said prioritizing is performed according to a

default criterion.

16
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9. A machine-readable medium having stored thereon instructions, which
5 when executed by a set of processors, cause said set of processors to perform
the following:
dynamically ordering a plurality of heterogeneous information based on an
anticipated interest of a user in said plurality of heterogeneous information,

presenting to said user said plurality of heterogeneous information

10 according to said ordering.

10.  The machine-readable medium of claim 9, further comprising notifying said

user of a change in said ordering.

11.  The machine-readable medium of claim 10, wherein said notifying is
performed using a visual cue.

15

15 12. The machine-readable medium of claim 10, wherein said notifying is

performed using an aural cue.

13.  The machine-readable medium of claim 9, further comprising updating said
plurality of heterogeneous information, wherein said ordering is performed in
response to said updating.

20
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15.  The machine-readable medium of claim 9, wherein said anticipated interest

5 of said user in said plurality of heterogeneous information is based on a status of

said user.

16. A system comprising:
prioritizing means for prioritizing a plurality of heterogeneous information
including a first information type, a second information type, and a third
10 information type;
presenting means for presenting to a user said plurality of heterogeneous

information according to said prioritizing.

17.  The system of claim 16, further comprising:
updating means for updating said plurality of heterogeneous information;
15 reprioritizing means for reprioritizing said plurality of heterogeneous
information based on said updating;
wherein said presenting means presents to said user said plurality of

heterogeneous information according to said reprioritizing.

18.  The system of claim 16, wherein said prioritizing means includes analyzing
20 means for analyzing said first, second and third information types relative to a
status of said user to determine a relevant order of said first, second and third

information types for presentation to said user.
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