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PRESENTI NG ORDERED HETEROGENEQUS | NFORVATI ON 5 BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates generally to the

pr esent aMOWZEF30 nformation to 10 a human user, and nor epestiBomal [y to
‘the presentation of dynam cally ordered information to a human user.
Background | nf W%Bg resent information to users
in sone type o ﬁgq%%}‘ f‘é ENUNGORRERED page on a web
site may display differe A %M%’H het er ogeneous

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

whi ch5are sel ected by the user for presentation. The ordering of such

sel ected 'R , P N on ’ % personal web page is static in that a
parti cul =-‘gl 2} ways di splayed in the sanme |ocation on

20 the web page For exarrpl e, stock quotes may be |located on the left side
of the web p r res may be located in the mddle of the web
page, and ne B o %IR‘%&BR be |l ocated on the right side of the web page.
To nodify t heTﬁé%?ésen@fnvéﬁt%rﬁé%?@ﬁ@é‘r@rélﬂftﬁrtﬁ@{n' Q8ntaflort'gShf %gﬁm{rﬁ)nual ly

specify a new order. This can roubl’esonme” for a user es to see

par t it@ul artumarelissraatd mof@sperifically toXhe predenasdion ofl psdnmicall@agedi n st ock
prices or a favorite team s score, once the different types of information

ar e updaffermafiondera hugmatousesr edi ct whi ch category of information will have
the nost relevant information, and so the ability to '

Background Information

User interfaces often present information to users in some type of order.
15 For example, a user's personal web page on a web site may display different
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 middle 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 te?am'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.
Sorne 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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manual |y specify a different order does n of provide a viable sgltiibh. .20k
Sonme user interfaces may display the sane type of infornmation 30
(honbgeneous information) in a logically ordered nmanner. For exanple, an
airline' WoweB7sPte may list in chronological order all off(Ifgscveds abl e
flights between 1 .2 4 MAR 2U J5 WD 02/27530 PCTI USO /30298 a user's
departure point, and destination point. Alternatively, the available flights

may be | %1850 SEPPAFHEEPSIRt andgesEnatnnay- dieinatively the availaiiefightst he user.
Anot h : f Lnfor.nati i - nmai that are
A D, S RSOSSN

Pri or i {1 28a6iplctotirabd RiBucheb)PRforbidtion ks SInERs 1At sAltieas figel ssue. of
f I fferent

presenting particularly relevant 1 nformation from Iifor mat i on

types. PiSestanf hiorgoddreecue difomedtevianibws flBentt privnitit® dataUsehie Eakes on even
greater significance when a user is using a small-formdevice, such as a
per sofal tiegbutif dogs potsadgress(tPoissueof presehting partiphatyeeldvaohuse t he di spl ay
screens f ch devices 10 can display only a very limted amount of

i nfor mat _fr‘gﬁr’f"%%w&rﬁprﬁﬁ’gfef‘?"r‘r@‘.fo'g@iﬁf‘lti’ﬁﬁj- through several screens of
i or s on ¢ ehud e RSk SR 9 B Ao b g o5 o
because SRR RUAE Bl 4 b st L SRuRD Al SH0LST
PCT/ USO 48t8at (PDA) or a cellular phone, because the display screens for such devices
10 can display only a very limited amount of information at any one time. Scrolling

through several screens of information to get to the most relevant information can

be tedious and frustrating. Voice-opérated interfaces are also prone to similar

problems becausé a user must either wait for the desired information to be spoken

or cycle through to the desired information.
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BRI EF DESCRI PTI ON OF THE DRAWNGS Various embodi ments of the presepal 005
invention will be described in detail wth reference to the follow ng
drawi ngs. The present invention is illustrated by way of exanple and not
| i mtati onopn21shie acconpanying fi gures. 5 Figure 1A is a itwookewdoagr am of
one enbodi nent of an operating environment suitable for practicing the
pr esent |nvent| o, Figure 1B is a bl ock di agram of one enbodi nent of a
conput er s E FAON Qi THERRAWINGS oper ating envi ronment of Figure

1A. 10 Fi gure \%A.IHUS{) (ﬁtes a xangq% of a disp Ia%eéc@i list of

het er ogeneous ¥ {HGr FRETBHEPH ENHED 1Rl aserbeRe dstait he present
f..t he.h .

| or a1 LD Etdiehc o ke SRMIAD Bha i HEPLES %&d@%ﬁ@&og ErIGHERDRE and

present edwayloasfa?ﬁﬂa%@dﬁthrhmétm in HRARLRP th present invention. 15
Figures3 is a{lowhart illustrating one exarrp a met hod in accordance

with the teachings of the present invention. 3 2 4 MAR 2005 WD 02/ 27530
PCT/ USQ / 30298 i@g&reAd A D BISSICRIAgENON, dieembblimunn gf stesgdrbfitd on provi des
enbodi ments of the present invention. However, it will be appreciated that
ot her enf¥ireamest %‘#'tatbl%fobla@%wﬂg thevasesdrdinveBtion.| | become apparent to those
of ordinary s rt upon exam nation of this description. Thus,
the present d é%'r'repﬂ? Qﬁ’ 9’@8@%85@/’?%@{“89@%%5?aa?%’"#“éi?r SY;‘J’&%oses of

i1l ustratd go,ang &{eethRé o;t)é’raﬁr?g U5F3nh2 nEOPSEIESIA he invention in a

10 Figure 2A illustrates an example of a displayed list of heterogeneous

information in accordance with the teachings of the present invention.

Figuré 28 illustrates an example of the heterogeneous information shown
in Figure 2A after being updated, prioritized and presented in accordance with the
teachings of the present invention.

15 Figure 3 is a flowchart illustrating one example of a method in accordance

with the teachings of the present invention.



restrictive manner. The follow ng description of Figure 1A prov} degs@n
overvi ew of conputer 10 hardware and ot her operating conponents suitagp%5
for inplenmenting the present invention, but it is appreciated that the
appl i cabM &R7p3onnents are not limted to what is showecnu§igorae 1A
Figure 1A shows several conputer systens 101 coupled together through a
net wor k 1‘%&’?&@3@&0&; the Internet. The term"Internet" as used
herei n ref net wor ks whi ch uses certain 15 protocols,
such as the TC&{QIE‘P rotocol , and possibly other protocols such as the
hypertext tranStee! ‘P"(B‘E@EéFr‘Rt!qT'mV@%ﬁeng%W@éﬁ‘étOfﬁm kigpentangrrdige. ( HTML)
docunent st hat mike up the World Wde Wb. The physical connections of the
I nternet GRYSY§e! ﬂ’t‘[b*?‘gEB‘P@c'éFﬁij Batethen erabodimepisat Swupresentfintdrdiohnt er net  ar e
wel | #no to those of skill in the art. Access to the Internet 103 is
typi cal | yWHP5GPHE @Pparasy fq tpse of preinanaskill pshe ad upon exeerationf tis ent
system;,odsuch as client conputer systenms 121, 125, 135 and 137 obtain
access t dPGSHEPYAR: sy thegesen deaeiptipared Bosompanylay dradingssgetfar t he
Internet 103 allogws users of client conputer systens 121, 125, 135 and 137
to excharEPeses & ifeiraiipn anctaienot imbe useshie eonsfaie the iavehtionéwadocunment s,

such as docunents prepared in the HTML 25 format. These docunents are often
provi ded "BYNQEMS BBIRASr s, such as web server 109 which is considered to be
"on" the Interpet 103. Oten these web servers are 4 2 4 MAR 2005 WO

02/ 27530 PCT/ IR qlowimdessriptionielFigyrel i8Rerovides Bo wybrvieve ofqumgitersy st em can
be sz{) UB anpd connected to the Internet wthout that system being as | SP
as i s”wel"RFrOYREGANH ptheiepsrating\iemposents suit@itle for implermeaiting the plesastt one

conput er syst em whi ch oper.ates
invention, but it is appreciated that the applicable environments are not limited to

what is shown in Figure 1A. Figure 1A shows several computer systems 101
coupled together through a network 163, 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 TCP/IP protocol, and possibly other protocols such as the
hypertext transfer protocol (HTTP) for hypertext markup language (HTML)
documents that make up the World Wide Web, The physical connections of the
Internet and the protocols and communication procedures of the Internet are well
known to those of skill in the art. Access to the Internet 103 is typically provided
20 by ISPs, shown as 105 and 107. Users on client systems, such as client
computer systems 121, 125, 135 and 137 obtain access to the Internet 103
through ISPs 105 and 107. Access to 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 servers, such as web server
109 whichi is considered to be “on” the Internet 103. Often these web servers are
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as a server conputer systemand is configured to operate wthotheyps omgsg;ol S
of the 5 Wrld Wde Wb and is coupled to the Internet 103. i onal Ty
web server 109 can be part of an ISP which provides access to the Internet
103 for WQ®&MS¥ystenms. Web server 109 is shown coupl ed RGF/USEENIEr

conput ersystem 111 which itself is coupled to web content 113, which can

be consi der%d a 5‘0@ of . .a rrEdi a database. It is appreciated that while two
comput er SN AGHDY (75 s ALOLER 2508 PHEr SSTRT PN e g8t W ad copsscisditoer 109 and

server co ter system 111l can be. one onput er system havi ng different
sof t war e %ﬁﬁg‘?ﬁaﬁg‘%&*&%%a‘é?hﬁem EINGEIS ISEra7e’® Waldwewndmiisaryy and t he server
functionality \R{#vi ded laé.ser.veF cirrput er system 111 which is described
further bel ow. V\RPE Y8 d V3 hWBIsRIYRtdeaRE BB ComPUlR sygierhiel opgratast conput er
syst ens 121a 15 125, 135 and 137 can each view HTM ﬁages provi ded by web
server 108 2°8Pe{§8TRMI SYReM andds ratigsrthiecenarsteyithdhe praferolz ofipet er

system 127 through a modem or network interface 123 which can be
consi (riger g\é’ Oﬁ'gr@'dgslv b pad{s cquinisdite the lfarpeh 03 10p@ralinwelosestaret09sy st em 121

can be a personal co er. . system a personal digital assistant, a network
conput er ,‘Paé‘ %Ba'T??Eggé%eHﬂh'cﬁrPr‘P‘fﬁeér%@?@ haednrtered dBB fasrclientrsystemsr  such

conput er tem Simlarly, ISP 107 provides Internet connectivity for
client co‘%ﬁtséfveé Q?é?r%h%’s,oul’@ g fchergr comntteriryhteas 11 kwhigh itself i gure 1A
t he connections are not the_sanme for these three conputer systens. Cient
conput er %E%@ﬁ?f@% Fanter JAP shich LR cansideresa fatreof aceedi27” while cli ent
corrputerééﬁ/ tens 135 and, 137 are part of a LAN. Wiile Figure 1A 25 shows
interfac ea NS FPPregiated thabvhile twe compidag systams $0%apd &t ateed t hat each

52 4j P Aﬁ 20U \[go 02/2730 PCT/ U501/ 30298
0  ‘shown in Figure 1A, ‘web server 109 and server computer system 111 can be one

computer system having different software components providing the web server
functionality and the server functionality provided by server computer system 111
which is described further below.
With the appropriate web browsing software, client computer systems 121,
15 125, 135 and 137 can each viéw HTML pages provided by web server 109. ISP
105 provides internet connectivity to client computer system 121 through a
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. Sifniiarly' ISP 107 provides
Internet connectivity for client computer systems 125, 135 and 137, aithough 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 generically as “modem,” it is appreciated that each

5



of these interfaces can be an anal og nodem 1SDN nodem cabl ¢ 4o 2405
satellite transmssion interface (e.g. "Direct PC'), or other interfaces
for coupli n% a_conputer systemto other conputer systens. Client conputer
systens ¥88UH#F30 137 are coupled to a LAN bus 133 t hr oughra®usewiezss
interfaces 139 and 141, which 5 can be Ethernet network or other network
interfaces, , LAN. 36?133 is also coupled to a gateway conputer system 131

whi ch can SHEF CRNERT PHAY2BRIAB AICIERY, SN Medemyalilesapdaraes for the

LAN. Gateway conputer system 131 is coupled to ISP 107 to provide Internet
connect i vis?zf/f”?%{}g??@ﬁﬁ'o)éd%’ﬂ?%? @@EP@% PL3E ogeiher ierfacestfeveoppliegrput er
system 131 can, be conventional server conputer 10 system Al so, web
server 10§°@8Ht%§y§e%{%\fgﬁ?ri‘Eﬂ‘i%ﬂ“t%’éﬁf%téﬁ‘se&{*ﬁm@?mBLV@ft%memFﬂi!ﬁmed1 B shows
one exampl,ge_of a c?‘g%%ti onal conputer systemthat can be used as a client
conput er é?é?&‘rﬁ% BE-ANRHS U theyeh Bfwerk Wteriases dBPend 14y swbich 1t i s
apprec%at ed Bhg;t such a conputer system can be used to perform many of the
f unct i dns “Y PEFUISEREt RENWRT rothss i ideifagesy flAdbbus B3%istalsonal 15 systens
t hrough the p%)cgem or network interface 143. It is appreciated that nodem
or net wor ROYRRE A gateyay compulrs sysirmy thdrehich san Ptﬁ\l!t%cflfpwaléan¢9@eem 142.
Interface, 143 cap be an_ anal og nodem | SDN nodem cable nodem token ring

i nterfacel %rg@té'prqt@césgrp/%@@rg ¢ bAN; Gadewalceomputgr systimddt iP@uplecor ot her
interfaces for _coupling a conputer systemto other conputer systens.
Conput er W§?e1r971t223r%d¢ Heteimgbeonnepivitl ée sliant tamputeh systemart 36and

conventional mcroprocessor such as an Intel Pentium m croprocessor or

Mot or ol a Pweratprayicormiteicusieat 13 \andiea congritiona seples dotmputer ocessor 145
by a bus 147. Menory 149 can be dynam ¢ random access nenory (DRAM and
can alko §¥gEngAlsst W?P@er\@ﬁag%ca@gewonmmnyl {EBRANPMpBte systéncoupl es
processor 145 to nenory 149 and also to 25 nmass nenory 155 and to displ ay
control | er 15T 1Boshaws HsLREsRIDeta ¢apventional computer system that can

be used as a client computer system, a server computer system or a web server
system. It is appreciated that such a computer system can be used to perform
many of the functions of an ISP. Computer system 142 interfaces to external
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, sateliite transmiséion 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 Intet 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 aiso to
25 mass memory 155 and to display controller 151 and to an input/output (I70)
6



6.2 4 MAR 2305 WO 02/27530 PCT/USO /30298 controll er 157. Displjay AR 2qg5
controller 151 controls in the conventional manner a display on a display
devi ce 153 which can be a cathode ray tube (CRT) or liquid crystal display
(LCD). | nfRPBTPut devices 159 can include a keyboard, dPSR/USEKI0NES,
printers, a scanner, a nouse or other cursor control device, and other

can be | nTRRUR Lo boE sAOABY A FONel nde sAn S ORRITGEYETA O gi Lol
cont ol | erS9 Bh SCHaay S8 el whsTherReh Giitale T4 MU G B Bt | nto
opt 1 car o S SGTALYED doeRieu 63 dees et bartincnle decuneant sk data. Some
merory 140 B6P: P ERGR BFATEI Gt DR QEPISR GNP spa pBRpaR L | s
comput &1 SRR RV A PPUP T 1S R L EPRIUST T Forahanpl o, 15
Duses, " oNBPB ML RTE B BBt ot el e e BPIogHo A O mAR PG k. comput o s
vent | on CeKEEBIEE B PR CoF A BTcldnapied RoIGaere IRaAa 1 slevor of her
Connect | o HIRTBIER §iaTAGaMsra 0B BELIT R BRI PEEEs A2 LGS A e TV
- Syetom i nRRRlY ASACRDRIcPl pREPLS bR 5 anoPbra e FRothelomask Soms. of
the f 6 t urst%?agsehf%\p?arég ar'm?)iogHtrseof %ﬂatl?a’. Ssol#r(lzg of’fjl t%iscd%rtag ?si gftén%r?t%enoéy a direct

memory access process into memory 149 during execution of software in

computer system 142.

It is appreciated that computer system 142 is one exampie of many
possible computer system§ which have different architectures. For example,
15 personal computers based on an Intel microprocessor often have multiple buses,

one of which can be considered a peripheral bus. Network computers are another -

type of computer system that can be used with the present invention. Network

computers do not usually include a hard disk or other mass storage, and the

executable programs are loaded from a network connection into memory 149 for

20 execution by processor 145. A Web TV system, which is known in the art, is also
considered to be a computer system in accordance with the present invention,
but it may lack some of the features shown in Figure 1B, such as certain input or

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

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



out put devices. A typical conputer systemw | usually include at |east a
processor, nenory and a bus coupling the nenory to the procesgdr.Mﬂ?R 2085 MAR

2005 WO 02/ 27-530 PCT[USO /30298 It is al so appreciated that conputer
system 1¥O ¢X278#¥ntrol | ed by operating system software whP€hustcowdes a
file managenent system such as a disk operating system One exanple of an

operating system software with its ssocj ated file managenent system
software is tHgts =0 QPF?fﬁ‘@'agﬁsiF%trﬁOE}Pé{?ﬁ systeq (higsnstroted by apevetindsof t

Cor porati on,of Rednond,. Washi ngto , and its associated file managenent
System | NETBAGVATHNGE MELSES RNe mARBOPTPR! SYRtemAGERBAE Yt om | o
typically stored in maa%gmem)r / 155 and causes processor 145 to execute
the vari R IFY M YHs GESIRREE By PRETBIEY Bstany Semarewithvits nput and out put
data and to s.t%re data in nmenory, including storing files on 10 nass
nenory 155SCR84 qﬁ'ﬁ%ﬂ@?”‘?ﬂ’esyﬁé"ﬂrﬁ‘”%@ﬁi'ﬁ & QREFRIBIOes Vivtam Pwries used her ei n
i ncl udes Vyaréy nené{lgﬁni smfor storing or transmtting information in a form
r eadabll e BYogws PHWFEQSQﬂ,CO&PQfég%JPER?C.'mWr Vigsinpaten. andiitschi ne-r eadabl e
medi um i ncl udes , r ead- onl r?/@@msrmry (ROM; random access nenory (RAM;
magnet i ¢ 33Kl grnegena systeghinduding Virdeyes harlergr. Thadle nenory
devices; electrical, optical, acoustical or other fornms of propagated
si gnal s (Ranpgemeqt sydem g iically piored Bgnasgymamery thganditaussisgnal s, etc. ).
The hardware and operati n% envi ronment in conjunction wth which
embodi neRERCESEOL HE> frseHie thevairusapertipns seqiregttydbe opetatipgsiistdescr i bed.
It is 20 appreciated that the present invention can be practiced with
ot her coffpiiPst and output data and to store data in memory, including storing files on
10 mass memory 155.
Additionally, the term “machine-readable medium" as used herein includes
any mechanism for storing or transmitting information in a form readabie by a
machine (e.g., a computer). For example, a machine-readable medium includes
read-only memory (ROM); random access memory (RAM); magnetic disk storage
15 media; optical storage media; flash memory devices; electrical, optical, acoustical
or other forms of propagated signals (e.g., carrier waves, infrared signals, digital
signals, etc.).
The hardware and operating environment in conjunction with which
embodiments of the present invention may be practiced has been described. itis

20  appreciated that the present invention can be practiced with other computer
systém i:onﬂgur:.ations, 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



system confi gurations, including hand-held devices, multipr oc?s{sc?ﬂ;‘gg@ﬁgerm,
m cr opr ocessor - based or progranmabl e consuner el ectronics, networ )

m ni conput ers, nai nfrane conputers, and the |ike. The present invention can
al so be pYQeé#i%Eéd in distributed informati on processi ng ergrmstm®niss wher e
tasks 8 2 4 MAR 2005 WD 02/ 27530 PCT/USO 1 /302')8 are perforned by renote
processi ng_deyi cesq[hat are linked through a comunications network.

Fi gures 2R"aREIEY PYEHAUE £rofessiay gevsemibpbaistinkad thypegieat i nvent i on as

applied tg a plurality of heterogeneous information having three different
dat a sets%c’%n i ¥‘8%R The data sets 202, 204, 206 are displayed on a

di spl ay screen_200 ch the display for a desktop conputer, portable
conmput er, PDA %'Pufréélf’g a %gﬁéhus%étep? I¢ex3mplerns the pregeatrirndangion aglat a set 202

may be consi,der.ed to consi s of stock quotes (A), data set 204 may be
consi der eap?i@%ci?) r?s‘?'gfa?'gﬁ‘ O’Jﬂ'@\t;\%r OBRNEIMS fEQMAtin haxing thepeadifferent2izta sely be

consi degre opsji st of sports scores (C). In Figure 10 2A, the data sets
202, 2 4,9%%‘%23%3&%‘?@;%5 20312041 2Qéa@rqism?amoma¢isp@yascmfnau|t or der
or a user-(? ecitflied order. The data sets 202, 204, 206 nmay be updated

peri odi ca @SHF 8810¢ AEBRYITY dpdinn Frinmiien aartable computes, DA erel s

recei vi ng infor_frati on fAfter, an update, sone of the data sets may include

i nf or mat i B Rhi [ChPio¥idsiiuben iflustiption, idatasset 202traay be consideredtty cansistpl e, t he
user's 15 fs?vcg(rite tﬁ'ﬁm may have won a game and one of the users stocks may
have si gHiSF9EAMASS (AMcdaidsel2ihmaybgeonaidersidmeonsisofens teedlinase dat a
sets 202; F$04, eCfOG are reordered and presented based on the presence of
part i cul dPP\ACtata sRt 206 /3y grGopsidpiedita sorsistzof sports scores (C). In Figure

10 2A, the data sets 202, 204, 206 are shown in an iniﬁal order, which may be a
default order or a user-specified order. The data sets 202, 204, 206 may be
updated periodically or continuously depending on how the user's system is
receiving information. After an update, some of the data sets may include
information which is of particular interest to the user. For example, the user's

15 favorite team may have won a game and one of the user's stocks may have
significantly increased in value.

As shown in Figure 2B, the data sets 202; 204, 206 are reordered and -
presented based on the presence of particularly relevant information in the data
sets 202, 204, 206 aftef the data sets 202, 204, 206 have been updated. Thus, if

20  one or more of the user’s favorite teams won its game that day/night, then the
sports scores (C!!) highlighted by the most relevant games (e.g., those involving
user’s favorite team(s)) are presented first. Additionally, if one or more of the
user’s stocks increased in value, then the stock quotes (Al) highlighted by the
most relevant stock(s) (e.qg., user's stock(s)) are presented second. The

25 remaining data set 204 is presented at the end if there has been no update of note

9



sets 202, 204, 206 after the data sets 202, 204, 206 have beeg [ﬁgﬁ%gﬁrﬁ
Thus, if 20 one or nore of the user's favorite teans won its ga & i

day/night, then the sports scores (C!'!) highlighted by the nost rel evant
ga?/res ?e.“@? "¥Ase involving user's favorite tean(s)) areCpUsmenssd first.
Additionally, if one or nore of the wuser's stocks increased in value, then

! . ghli ght ed t Jost rel evant stock(s) (e.g.,
BQ&-SZ"E{( 5@%?’%‘? ?Etgzr%é‘? ﬂf@ggﬂbggﬂ@ﬁ%%&ﬂgiﬁé"%ﬁawpnﬁowt@m bpesst 204 i s
resent ed e.end if . there h been no ypdate of note 9 2 4 MAR 2005 WO
02/ 27530 B@Ff'i@dﬁﬁﬁfﬁ%@%g kTt Togar or HBRgPE Pﬁ%r@_@r?sadnmlmth 28
. ) . : it a
di 1 or ent SREERT ™Y BERLOGHRY 1o ia B Aot EvbihpL B heakpes, Sos dataspithe or der ed
Ieft-to-r'h%p or. r'egjhthi.o-left. Furthernore, the data sets may be
oriented re ;teio\;xgnt 'SIRLVE A PAB ATPIReRinohR-iness mapaRn el or @mpi@npl e, a 5

} Or | d t e positioned in the mddle of a display screen,
;ﬁg ItO L%Of{gw%.lpﬁ 24&355@55&% P?Pé'"PB%%H’éBe Auddie pha diselaysiseean, ahd thee di spl ay

ot a eciated that a variety of other orientatiqns are .
;S)gggiegl e. ‘B“i‘%rs%ﬁr‘%g%énay &%f‘&%@i@e@fd'ﬂe BRARbeRt ofi the disolaytsseeatat raasslelt s fshoEI d
d.__t ser may specjf riority levels for sone or all of the
3?”g;gﬁ[aep(yé?céé}gig’agé’t‘éa.r%%‘gfe@h%we@fa“?ﬁ%a'i?s@?’sstbﬁ%l speci fy 'lthaft sports
have t ri.ority. when the user's favorite teamis playing.
Zggirte?ongrl Y, C]'B éo‘ﬂg‘:é? rﬁfgyer ’Qﬁevfté"'Q%@BWBQBJ‘OWF‘?@&E%E@@h@lﬂldcble quot es when
r., s stocks changes value by a certain amount. |f the user

SSZSOT’]OE %Egéj{sgﬁ'dtg? USREMEY ﬁBPCIgg?%P@ét‘Bge@ 63’/’ sema grlliaf demdiffetané datat he user may
F g e B B e e e e ey 15
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 an.y 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



I.n one embodi ment of the present invention, the user nmay not megeg;hospns
manual |y specify priority levels for any of the different data sets F%Jthe
het er ogeneous group of information. Instead, a systemusing the present

i nvent i onWitaiZ/23e0omatical ly prioritize the different data mayssmizhiveut
receiving 20 specific instructions fromthe user.' For exanple, a system

using the rese%,téTé invention may present the different data sets in a
certain or HESYBETREOBNS apRMt cuaigisepsuch es thecidentity of the usee thgstem (e. g. ,

what type of jnformation has the user accessed nore often). Al so, a system
usi ng t he PYESSHHTENHASAIIH NeESETSrasient task.Hae usdriscaiandagd and sekaduild,n a
certain order based on their relevance to the user's 25 status or context.
The user' s®%tatus or contextual information is information that 10 2 It MAR

ZhU5 WO 02/ 27529 PCT/ USOl / 30298 t he system knows about a particul ar user,
such as the ide¥iegmpie. {fie users uping a Rigdto scheduleamd Keepdtdchmf the user's

curr en? task, the user's calendar and schedule, etc. For exanple, if the
user i ¢ usREGMUNDInRS: es dhravatemding aceess totrawk! iobrmatiampss asglighti ps, t hen
the system has access to travel information such as flight nunbers, flight
times, and s faghtdinies, prd gagtingdiens. nlhthesysee has speoifledreharadheisser  wil | be
just prior _tlo the departure tinme, the systemmay determ ne an appropriate
path to t e dydprion forthe depgifiiradima, éhe $ysiam mayidetermine/anappepsategeneous
information nmay be associated with a user's travel plans. In particular,
f1ight inP3Fhittneiroed. {tiseppreciatidohata plorelignef heteabderrecunfinfonastioon ar e
likely to be of interest to a user. Assuming the user's PDA is capable of
recei vi ng YRR sepaciHtes with _oiseUs traveiplansntle paritylar, Wight Infantationf or mat i on,
traffig i nf ormati on and weat her information may be
1 traffic information and weather information are likely to be of interest to a user.

Assuming the user's PDA is capable of receiving updated information via the

Internet, the flight information, traffic information and weather information may be

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., 2 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. [f the user's flight is on

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

1



updated regularly. If there is no update of note, then the ugek' skl jght
information, traffic information and weather information may be di spl'ayed
in a default order, or 15 a status of "OK' may be di splayed for each

i nformat MVOMOY37p8 | f there is an update of note, then thersyasenswerrpares
the updated information to the user's status/context to determ ne which

i nformation is Iikelﬁl I% be of greater interest to the user. For exanple,

i f the us®€rdsNeFVYJRIT NYNIGHPRIREETS. §iheAt thediser's flight destinatiemthemthabul d
acquire tog Bri,ority .and be presented to the user 20 before any other

i nf or mat i YRRDGHBLMEYER Wopldaraup R RITEY 2pd BePreseniedde tee Herf befa cat ed
heavy traffic on the user's anticipated path to the airport. A top priority
data set FHPIBY IprETBHPREPES 0ty aﬂP&‘ﬁr glteinative, thauesers fight maydiarbol " 1") or
an aur al (iue (e.g., . a beeping noise). The user may also be notified of a
change i rFdaued wgﬁfﬁwawéq galheligayy antpe ssers sriicpatadsprth tetheaur al  cue.
If the user's flight is on 25 tinme and traffic is not unusually heavy, but
t her e Jar AI'REr dRdisaiitaiiop. B8 SYS'ENLMAY tisplayshe userds fightinfosnatproane 7530
PCT/USO t /30298 (e.g., heavy rain, high tenperatures, etc.) at the user's
fl1ight ddAficigiaration rag aftethe offies: srdPoeirs Wikl laiving tordprartyita e t op
priority and be presented to the user before any other information types.
As anot h&'thal inErmation &rper Hioweyer. tae iserghiocatign Welus mayhanganid whigh fi ¢ may
be unusual ly heavy on the user's anticipated path to the 5 airport. In this
si t uati orf2s¢ Hie Té@/%? Briommaionimay ng/lopger b ap relevant gher ewhienthe eseand

traffic informati on one after the other, or together, w thout giving top
pri ority may ingykadifferant sumentilenatiogp thewrenePDArRey besenabled withta on st at us
may change, in which case the traffic information may no | onger be as

rel eV@nt Glaks Fogiipping, Systam (GRP) whieh) autgroeticallyideteemisns thauwsasist | ocation, or

the user's PDA may be enabled with a
current location. If the user's current location is associated with a different path to

the airport, then the previous traffic information is no longer as relevant and may
be displayed at a lower order or not at all.
As the user's flight information, traffic information and weather information
15 are periodically 'updated, they may be reprioritized 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 persoﬁal
digital processing systems (e.g., PDAs, cell phones, etc.) because such systems
typicaily have display screens which ca;n display only a limited amount of

25 information at once.
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10 d obal Positioning System (GPS) which automatically deterrm rz)em;;ﬁhgﬁ-}y
user's current location. If the user's current |location is associ at eci“jvm' th
a different path to the airport, then the previous traffic information is

no | ongeW@®/a78¥evant and nay be displayed at a | ower orREruUsm/pp8 at all.
As the user's fli'ght information, traffic information and weat her

I nformati on 115 are Eeri odically updated, they nmay be reprioritized based

on the updat es' BRBSYURYE RIRSRYRECH of IRiREnaisy thatis Mars relevant i therser.hen

redi spl ayﬁd on the use‘rfy'ﬂ% PDA to provide the user with data that is
appr opr i at €145 eorYSegcinvivirshokhJevsis WRICh Atysh §erpet by pash informatiindyee i n t he

various infornption types, tfgﬁ%{‘lse?/stem can provide the user wth nore

rel evant P§P'6rhaeGHES aRy drier yEORREIRS theHseabay sy s 220

i nf or mat if&r;}F %peiiggée dynami cal I‘y} ordered, the user can see information
that is tat bedelpyed bysatleasty@ minutps hefore that Mialt informatiereh t hr ough

rel ati ve%ﬂi nsi gnj ficant information. Accordingly, the present invention

i s parti RGeS Neigbtaned maieritye FeBhammora the taer mapalsesiprginstiet tes (e. g.
PDAs, cell phones,, etc.& because such systens typically have display
screens VRTERAWS ipagnstpation gty sust be ebaveanoheiew sertaiv temperates on at once.
12 2 4 NAR 2005 WO 02/ 27530 PCT/USQO /30295 To ensure the presentation of

i nf or mat iRSFPrERBRt weathgydnformplianaanauires beighigsed priotithe Toplmaxmymspeci v
threshold | evel s which nust be met by each information type before it
acqui r es PERUYJeY&SS ¢ infarpeation fye rertergnces. inpluding dliehragkerpeamneng t hat a
flight nust be del ayed by at |east 30 mnutes before that flight

i nf or mat IYAMALEARYPeS Hklgh be ARRFIfiRd: orhusytheruser peyldspeciftae user may al so

specify that the tenperature in a destination city nust be above or bel ow
cert dPn péerfﬁr@,n&g deredewing flight information over both weather iriformation 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 inveﬁtion, it is appreciated that the present invention is appiicable to a
variety of scenarios involving the presentation of heterogeneous information. For
éxamp!e, 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.

13



before that weather information acquires heightened priority. Zl'dp/?».ffm&)(iggﬂgn
priority levels and information type preferences, including "tiebreakers"
anong information types, may al so be specified. Thus, the user could

speci fy a¥Qoxpiséd erence for viewing flight informati on oveET/HSRBoRERat her
information and traffic information if the flight information and at | east
one of the ot hgr i nforrr?]t i OQ r&I}IEes _contain information of equal priority
level s. Al ternafdWerys adigieash iugiatingimsexample ehmethesasepaingdtopri ori ty

| evel s may be fixed. For exangl e, % canceled flight nmay always acquire a
top pri or i1SPIESFRY INkFiany b opeiagae IPArinedaiaseiiyd peegrddata et are 15 the
user before an otp r information_ types. Although the above exanple focuses
on a user pgo%ép %‘Naﬁ%ew Pthenstheirat daty getipaiden onendaladyrsand thej s

appreci ated that the present jnvention is applicable to a variety of

scenar i oss??ﬁﬂﬁjla Bget él”ﬁﬁé§é'ﬁeé?’i‘tc¢r?t%wpﬁeﬂg?&§%ﬁé@ﬁ@cqf?ﬂ"éﬁtﬁﬁ@ison. For
exanpl ﬁ the present inventjon may be used to dynamically order a plurality
of 20 et BRYJFERIBEEIZRE RCedipg to Agisgt-definedrcsiterion @ qefayt Criteriascset ot es,
sports scores, e- nuil s%%gn a user's personalized web _pa%e. The present

i nvent i on?FYyed] Swplpeningierietiohahevwain fjowederin oppratiea 306, theffirst

het er ogeneous information on a publicly accessible web page based on, for
exanpl e, BHESeERANAGHAEEl araPegsesied tn theesefacroiding tp fiopmeiitizng thgtpes of the
majority of visitors to the publicly accessible web page. 13 2 4 MA a 2005
WO 02/ 275%8S perfeinsed insuegdfion 32 dn gne emboflineratae presentasionds i ng one exanpl e
of a method _according to the present invention. In operation 302, a first
data set REPravedesvadisghayscmen aitke usarissligital pegessingsysiemt(@geach ot her. The
first data set includes one data type and the second data set includes a
di f f el ntdeskiop eqpruterieptep cempuled Fg%mu phiane, ef@).sIn operation 308, the

first and second data sets are updated. For example, if the user's digital
processing system is connected fo the internet, then updatss may Ye received
periodically or continuously via the Internet. I.n operation 308, the first and second
data sets are reprioritized relative to each other based on the update in operation
156 306. Achange in the user's statuslcoﬁtext 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 ardered 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

14



5 may be prioritized according to a user-defined criterion or @&ﬁﬁﬁﬁﬁt
criterion set by a systeminplenenting the nethod shown in Fﬁg “1n
operation 304, the first and second data sets are presented to the user
accordi ngv¥@ e2/thé prioritizing that was performed in opereCTAMRIB0O28 | N one
enbodi nent, the presentation is perfornmed on a display screen of the user's
digital processinp system (e.qg.,, 10 desktop conputer, |aptop conputer, PDA
cel | phon&Vegyq.yThg ﬁreéﬁﬁtr%ﬁe\cgﬁat@@@”dtﬁgéresf?rﬁﬁcc%{ﬁd‘gﬁb“@d}ﬂﬁéaﬁd@d%ts are
updat ed. For, exanple, .if the user's digital processing systemis connected
to the InWH$ﬁ§W?¢gﬁﬁﬁ”ﬁﬁHﬁF@@“%%y 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 al so 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 presentati on can nmeke the
user's information-receiving experience noré efficient, effective and
enjoyable. In the foregoing detail ed description, the apparatus and net hod
of the present invention have been described with reference to specific
exenpl ary enbodi nents. However, it will be evident that various
nodi fi cati ons and changes 25 may be nade w thout departing fromthe broader
scope and spirit of the present 14 2 4 MAR 2085 WO 02/27530 PCTI USO / 30298
i nvention. The present specification and figures are accordingly to be
regarded as
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illustrative rather than restrictive. 15 2 4 MAR 2dda \Wat isz%aééggdmjﬂsz
1. . A nethod of presenting information to a user, the nethod conpri v
dynami cally ordering a plurality of heterogeneous information based on an
anticipated interest of a user in said plurality of heterogeneous
information, wherein the anticipated interest is based on predeterm ned
user contextual information; presenting said plurality of heterogeneous
information in a first order according to said dynam c order; updating
said plurality of heterogeneous information; reprioritizing said plurality
of heter gene?us i,nformation relative to each other based on said updating
and predGiisAHBEddEer contextual information: presenting said plurality of
het er ogeneous information in a, second order a coraigo 9 to, said
reprioritizi ﬂagAnzaﬂMh@fm@rteﬁBegB@@la&%t%u%ﬂﬁéﬁEFﬁ Qi ATRPPYEi tizing is
perfornmed according to the relevance of the plurality of heterogeneous
i nf or mat i dpnanticallysordering opluralidy of beterogenepheinfermasign bascd oaiamanticipgied ei n sai d
prioritizing provides an order for plurality of heterogeneous information,
sai d or ggdre@RiF b Ok@dh isiig phiralitytofhestogehedus énfomeationnwherieth the huticigated) of
het er ogeneous information relative to each other. 4. The nethod of claim1,
wher ei n;. saLd ; OF10f hi béd i rfHaflén:t 0 @ user-determ ned
criteri gﬁabg.l%g&%?ﬁgg&gpﬁlgﬁgﬁﬁ?ﬁm}:fgﬁ sai d prioritizing is perforned
according_to a. default. .cri i.on. . i ; rein said
%‘&Bg I,Sfug?p#%rgh 4 ofth%Fe]r(gé}:ne(%s Jﬂ%ﬁﬁ&dﬂ% fikt Gha sﬂ:c]rdm%@

presenti anis I sua

said dynamic order;

updating said plurality of heterogeneous information;

reprioritizing said plurality of heterogeneous information relative to each other based
on said updating and predetermined user contextual information;

presenting said plurality of heterogencous information in a second order according to
said reprioritizing.

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

| relevance of the plurality of heterogeneous information to a status of the user.

3. The method of claim 1, wherein said prioritizing provides an order for plurality
of heterogeneous information, said order anticipating an interest of the ser in said
plurality of heterogeneous information relative to each other.

4. The method of claim 1, wherein said prioritizing is performed according to a
user-determined criterion.

5. The method of claim 1, wherein said prioritizing is performed according to a
default criterion.

6. The method of clajim 1, wherein said presenting is performed visually.
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16 2 4 MAR 2005 7. The nethod of claim®6, wherein said presentez'mr)tgg}}'iw .
. perfornmed on a display of a personal- digital processing syst AW[}%
machi ne-r eadabl e nmedi um havi ng stored thereon instructions, which when
executed by a set of processors, cause said set of processors to perform
the followng: dynamcally ordering a plurality of heterogeneous

i nformati on based on an anticipated interest of a user in said plurality of

het er ogeneous iy QEMBY bPBlaindB W RErin AR r8dehtihPRipeforhed en #displdy ofabased on
predet ermi ned user contextual information; presenting to said user said

pl urali tggﬁsﬁ%ﬂgfstj%ﬁ%?é}gﬁg%x%%m mation according to said ordering;

updatin rogeneous i nformation; reordering the

plurality of heterogeneo i nfarmati on bas on sajd dat | a

pr edet er ni ne& ﬁé’éﬁ”ﬁg’@ﬁt* l?dpeé)lﬁg‘gﬁa?fﬁ’lgi S@%Jg’?@?@ﬁ?ﬁ%ﬁ&ﬁ@%ﬂ%% 'ty of
het er ogeneous i nformati on based the_ reordering of trg‘gm@}#r fl i.ty of

het er ogexessted biyrif sst afnrpenssors, cansfesaithich Phemopessers e Be Jtovingi m g,
further conprising notifying said user of the reordering. 10. The

machi ne- r dgnhkatiynedining oplucdiiy of Beternpereoiningetivtition basediongniagticipeted or med
using a visual cue. 11. The machi ne-readabl e nmedium of claim9, wherein
sai d notrsdnitied auSer iR 941l PhiraktywThBGrogenetus infonratich? whiiem tira efticheatedeadabl e

medi um of claim 8, wherein said anticipated interest of said user in said
plural i fye,0dte R bG5S 508k erhBh Q] 4R LaHledtial SRbtARE DY said user. 17
presenting to said user said plurality of heterogeneous information according to said
ordering;
updating the plurality of heterogeneous information;
reordering the plurality of heterogeneous information based on said updating and a
predetermined user contextual information;
presenting the plurality of heterogeneous information basgd the reordering of the
plurality of heterogeneous information.
9. The machine-readable medium of claim 8, further comprising notifying said
user of the reordering.
10. The machine-readable medium of claim 9, wherein said notifying is
performed using a visual cue.
11. The machine-readable medium of claim 9, wherein said notifying is
performed using a aural cue.

12. The machine-readable medium of claim 8, wherein said anticipated interest of

said user in said plurality of heterogeneous information is definable by said user.
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2 I'f IMAR 2095 13. The nachi ne-readabl e nmedi um of claim 8, m?@qehg sg&%
anticipated interest of said user in said plurality of hete'odeh"‘gué‘L
information is based on a status of said user. 14. A systemconprising: a
unit to dynamcally order a plurality of heterogeneous infornmation based on
an 14 anticipate interested of a user in said plurality of heterogeneous
information, wherein the anticipated interest is based on predeterm ned

user cont ext i Bt Lo difid of laith 8S®BéreinGaidnativipated swemstsifur al i ty
of heter ogen@g@eﬁ#’%@gﬁg‘%@gwegécor diong to said dynamic order; unit to

update said plurality. of heterogeneo |_nf: LOM { ideRfioritize
sai d plsaidhser ip %‘f‘l ﬂ&g%%ﬂ??i%ﬁ%g\eﬂ?solﬁf%{n%%{ atége rbél v %%%Ofij%hat e and
predet erm ned user contextual information; the unit to present to further
present to shbid spstemeanpisigiral ity of heterogeneous information according
to said reprioritizing. 15. The systemof claim 14, wherein said unit to
the pl ur aj idiytodynagicatlp gedee apinralityfof hetgrdggncqus dfpapaiion barEdon A anal yze the
plurality of heterogeneous information relative to a status of said user
to det el NGiA ihdtaMant a QEdah s phitglitplofhetetdgynabs indommatigoehaen

A W LS W

i nformati on for presentation to said user. 18
the anticipated interest is based on predetermined user contexinal information;

a unit to present to the user said plurality of heterogeneous information according to
said dynamic order;

a unit to update said plurality of heterogeneous information;

a unit to reprioritize said plurality of hetcrogeneous information based on said_ update
and predetermined user contextual information;

the unit to present to further present to said user said plurality of heterogeneous
information according to said reprioritizing.

15. The system of claim 14, wherein said unit to the plurality of heterogeneous

information includes a unit to analyze the plurality of heterogeneous information relative

to a status of said user to determine a relevant order of the plurality of heterogeneous

information for presentation to said user.
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