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ALENNING USERS TO ITENS OF CURBENT
INTEREST

CROSS REFERENCE TO MELATED
APPLICATIONS

This speplication clainis priocity to U.S. Provisional Patent
No. G8/1 entitled “Alerting Users To Welb Siws of
Current baierest And Mandling Large Inercascs In User
Treaffic” filed Jan. 28, 2000 which it bercia wosporated for
all parposes.

This application is relaked 10 co-pending U.S. patent
applicasion Ser. No. 09/686,318, now US. Pu. Ko. 6,356,
989 emtitled “Quantifying The Level Of loterest OF An Hem
Of(huﬂlmnﬂ”ﬁhdwmnﬂymm‘hnhn
incorporated herein by reference for ofl purposes; and
co-pending U8, pelent application Ser. No. 08/658,346
entitled “Blopmalizing A Measwre Of The Level Of Comrent
Interest OF An Fiem Accrssible Via A Network” filed con-
currently harewith, which s inoorporaied bersin by refer-
ence for sl purposes.

FELD OF THE INVENTION

The prosent inwention relates generally o cormmumics
ticas and coarputer networks. More specifically, alemng
waers to dysamic conment acceasible via a commatrications or
compwier petwork that is of interest at the time of the alen
is disciosed.

BACROGROUND OF THE INVENRION

The use of the Internet, and in particular the World Widle
Web,uﬂmlmwmmhoumdwmm
gown dramatically in recent years. The emeorgence of
WhMbMeommmmm:
comprension wchnology, and new and less cxpemsive digital
recording amd imaging lechnology, have all comtribwied 10
explosive growth in the volume and divemity of comtent
zvailable via communication sad/or compeier metworks,
such as the World Wide Web,

However, this proliferation of content, such as audio,
image, and video conicnt, presents certain challenges from
the perapective of nsers seeking coatent of cusrent inberest.
First, tie shuar volume of content available makens it dificult
for unerso Bod the content in which they are most interesied
in acoesning #1 sy given time. Apant from having to sont
thhrongh e enormous volume of content available, much of
the content of potentially greatest interesi, 3 loast o many
mhmmmmmma&amm

resowsce wsay be of great intercat while at other times, or
perhaps even most of the time, it is not of great interest or
bot isktoreating at all.

For example, thousands of amd perhaps in exeess of »
bundred thousand web cameras, or “webcams”, are in use.
Webcame s camserss usad to provide i of a tasget of
interest via 2 site on the Workd Wide . Images arc
updated in varying manners and af verying imtervals,

ing on the site. A webcam might be used, for
examph, %0 provide images of a walering hole in Africa.
‘Typically, waees would access a websile associated with the
weboam 10 view activity al the watering hole. However,
there would be masy periods dwring which mothing of
particular inleresd (¢.g., no animals, cic.) would be happen-
ing at the walsring hole. Conversely, there woukd be ceca-
sional periods when activity of great imterest would be
occuiting, sach as the preasace of a rare or endangered
animal 2t the watering hole. Users would have no way of

10

0

55

3
kmowing when such activity would ke occurring, and might
miss the mos! interesting images if they did nct happes 1o
check the webmile at the right time. The same problems arine
with respect 1o files of other eleetronic resources other than
webcam comtent provided via the World Wide Web, includ-
ing other media such as audio.

As a resull, there is 2 need for 2 way to alert users o web
content or other clevtronic resources available via a com-
munications of network that ase of imicrest at 2
particular time_. To meet this latter necd, there is a need o
provide 2 way to become awase that dynemic web comten of
an electronic racurce olber than web conient is of interest
ata given time, and to quantify the degree or level of curment
interest. ln addition, there is & meed 40 commider the inlereais
of a wser when determining which web coolent or other
clectromie resources likely will be of the greatest nterent o
the nser.

There is also a need to emsare that interesied users receive
alerts with respect o web eomtent or other cleetnmie
resonrces that are of imdesest only to a wlatively small
commmanity of users, or that are of imterest on caly relslively
rare or infreguent occasions. There s a risk, olberwiss, that
indications of cusrent intersst regarding such files and other
electronic resources would be musked by more voluminous
or frequent activity with reapset to more widely popular or
pervasive esources ov Lypes of seaources (such as pornog-
raphy siles on the World Wide Web).

SUMMARY OF PME INVENTION

Accordingly, alerting usees of items of curremt Erterest is
disclosed. The level of cusseat imserest of a particular fils or
other clectronic resource is delermined based on inications
received from alerting vsers. Dme Of more USEMS receive an
alert that the dem is of currest interest. Normalization of the
fevel of current interest of a #e or other resource, such 23 o
adyust for items of cwerent isterest to 2 small community or
for items of cwrcent intceest ouly infrequently, also i
described.

b shoukl be apprecisied that ihe paeaeat invention cam be
implemenied in maneross ways, iachading ws 2 process, an
apparsius, & sysicm, 3 devies, a method, or & compuler
rescdable madium such a3 3 computer readable siorsge
medivm or 2 computer nstwork wherein program instree.
lions afe sept over oplical or electronic conmMULCAtion
tinks. Several inventive embodiments of the present iInven-
tion are deseribed below.

Disseminating 0 a participast an indication that as ilem
accessidle by the participast vis 3 oetwork is of cerrent
isterest is disclosed. In ome embodiment, an Edication that
the item is of cwmrent interest is received im veal time. The
indication is progessed. The pasticipasl is informed that the
jtem is of corrent interest.

In ope embodiment, & compuier is configured 1o reeeive
in real time an inclicstion et s itm is of currenl intereat;
i of curreml interest. A dutebase, sssocisvied with the
computer, is configured 10 stom data relating to the ilem.

In one embodiment, 2 eossputer program product for
disseminating 10 a participant an indication that am iem
acocssible by the participant via a metwork is of cwrent
interesl comprises computer instructions for receiving io real
time an indication tha the iem is of cwrent intevest;
the item is of current inteces).

These and other features amd advantages of the present
iavention will be presented in more detsil in the following
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detuiled description and the figwres, which
illesicste by way of example the principles of the invention.

BRIEF DESCMIFTION OF THE DRAWINGS

mpaeaenlmmwﬂlhemadﬂynndambylhe
following detailed description in conjenction with the
agpompanying drawings, wherein like reference pumerals
desiguste like structural elements, and in which:

FIG. 1 is & schematic diagram illustrating a sysiem used
in one embodiment 10 alert users to dymamic content of
interest at the time of the alert (2lso reforred to herein as an
“#om of current interest”).

FiG. JA is a series of 1hroe screca shots showing three
difforent siates of an alert submission display 398 used in
one embodiment.

FG. 38 is an ilusiration of the data siructere used in one
embodiment for alerts submined by an alerting user.

FIG. § is a flow chast illustrating 2 process wsed in one
smbodiment 10 alert users of iterms of caerent imtercsi.

FiG. 4 is 2 fow chant illustrating a process wsed in one
embodiment 10 receive s alert, as ia step K1 of FIG. 3.

FEG. # is an illustration of the data sivecture used in one
embodimeat for the alent object,

HG. § is a flowehart iHusirating a process wsed in one
embodiment 1o process an alert, as in siep 34 of FIG. 3.

FIG. 7 is o illustration of six datsbase tables 700 waed in
one crsbodimeni to store data comeerming alerts received
with respect to items of curpent inderest associated with
URLs.

FiG. A is 2 flowchart illusirating a progess used in one
embodiment to updste the intensity sum for a URL, as in
siep 806 of FIG. 6.

FiG. 88 is a flowchan illustrating a proeess wsed in one
embodiment 10 update the intensity rank for 3 URL to reflect
the intenaity of the cwrrent alon.

FIG. 8C is a flowchan illastrating 2 provess wied in one
embodiment to update the interest caegory weight for a
tﬂ.wﬂmm&cmmmwmu

m 9 is a flowchar iliustrating a process used in onc
embodiment io purge records for URLs that arc detcrmined
to be no jonger of current interest by calewlating a time
decayed intensity rank al intervals, even if no new alert has
been received, and purping from the database the records for
a UBL if the time decayed inlewsity rank i below a
preseribed threshold.

FIG. W is a flowchan ilistrating » prooess used in ove
embodiment to disseminaie an alest W0 a participant, a3 in
siep 208 of FIG. 3.

PG, 11 shows an cxemplary participant display 1508
ward is one embodiment to disseminsie alert information to
& pasticipaat,

HG. 13 is a flowshan illastrating a process used in one
embadiment to build a list of hot URLs respossive 10 a
reqeest, a8 i siep I of FIG. ¥

DETAILED DESCMPTION

A dewiled deseription of a preforred cmbodiment of the
imvention is provided below. While the invention is
deacribed in conjunction with tha preferred embodiment, it
should be understood that the invention is rot Llimited to any
one embodiment. On the oontrary, the scope of the invention
is limited only by the appended clabms amd the imvention
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< sumsrous abicrnatives, modifications and

For the purposs of example, oumcrous speoific
Muhmmﬁnﬁnhfoﬂomdnmpnmnmhw
provide » thosough understanding of the presest investion.
The present fwvention may be practiced according to the
clxiras without some or alf of these specific details. For te
parposc of dwity, wehnical mawrial that is known ia the
technieal felis relsted 10 the invemtion has not been
deseribed in detail 80 that the present imvenlion is mot
unsecessarily obscured.

FA 1 is 2 schematic diagram illusirating a sysiem used
in ose cmbodiment t0 alerl users W dyoamic oootent of
istiereat ot the time of the alert (also referred o howein 82 xn
“itern of curromt intevest”). The system M8 includes ot Jeast
oue alesting vew IF who acoesses dypamic contest amo-
cisied with 2 uniform resource Jocator (URL), dutermines
the comtemt is of current intescsat, and sends an alert imdicas-
ing that the URL is of current interest, 33 descrided more
fully wlow. The system 1 also inclades at Jeast om
participsnt ¥k In cee embodimeni, participant J pro-
vides an indication of the participant’s interests and zeceives
a lim of URLs providing the location of dynamic content,
such as web content on the World Wide Web, that may bs of
interest 1o the participant al the time of the alert, as described
more fully below. Both the alenting user M3 and the
participamt 508 arc convected 1o a web scrver B via the
Inteemet. Web scrver Bl s a computer systers configused to
pressm web pages and other web browser readable Bls, and
to receive deis from users, via the Worki Wikle Wl Wk
server ¥ is comnected 10 30 application scrver 306 and is
Mwwdﬁdaumudmmduaml-w

server 106, Application serwer 3 is
m@md to perform ihe application logic functions
described more fully below. In one embodimen, e fanc-
tions performed by the application sorver, as deactibed more
fally below, sse divided among [Wo Or mOre compsters 30 38
to optinizse the distsibution of work load among e o
puiers and to minimvise the time the system Lakes to respond
to inpuis and querica from wers.

Wien am alest hae been received and is being processed,
as dosgribed more fully below, the application server ¥
compriscs 2a alent sofiware object Wl uscd to sore data
relating 0 snd perform certain with redgeet 10 28
alert, sa deseribed mose fully below. aken software
M”m“wﬂ-ﬂmna&nmh“m
8, along with dats seirieved from database 1 10 amociated
with the application server 398, 10 proceas the alest. Certain
of the data that remlis from ihe ing performed by
alest softwate cbjeet 18 in then stored in databasc 18 In
ome ewhodiment, datsbass (18 is stored in in
application server 6. I one embodiment, databass 188 is
stomd in 2 seperale straciure, such as a datahase server,
comnected, either directly or theough a commmicsiion link,

I one cmbodiment, when a request from a participast for
a list of UM s for itexms of cusrent interesl is roceived, the

server 906 compriscs a bot list software olsjoct

] wed 10 storc cxrisin dsta concerning and pesform
certain operstions with respect to the request from the
participant 2nd twe response thereto. kn one embodiment, the
bot List alject 133 comprises an interest category ammay B
In coe embodimcal, the inkcrest calegory umay M b
comprised of one or more iaterest category objects, sach of
which stores data relating 10 one interest category identified
in the participasi’s request as being of imlerest o the
participast. Ia one embodiment, the hot list object 112
comprines a hot tokeen arcay 116, The hot token array M4 is
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comprised of & hot soliea object for each URL of currem
interesi in the databame for the culegory or calogories indi-
caled im the participani’s requesl.

As indicated in FIG. 1, an alert senl by an
m:mMﬂhth&Ldlhm
conteni considered by the alerting user to be of current
interes). In ome embodimend an alert may also include an
interest melociinn, meaning & calegory or subject area to
which e alerting wser belicves the web conient relates,
and/or a ¢aption in which Wi alerting user may provide text
indicating what the slenting user believes 0 be of current
interest in the web content.

FIG. A is a serins of three screem shols showing theee
diffcrent stabes of an alert subsvission display 200 used in
one ebodiment. One view is comprised of blaok alert
submission displey J08. Plaak alert submission display 208
inchades 2 submission buton 34 waed (o submit an alert
with reapect to the URL of the web content curmently being
accesssd by the alerting user. Biank alert submission display
ﬁmm;nmemmmﬂh
onc embodimcnt, s fusinted in FIG. A, the interost
categoey sslection arex 308 is configured as a pull down
menn activaied by selecting the dowmward arrow on the
right side of isterest category selection area 08, Blank alert
submiseion displsy I8¢ also includes a caption arca 308 in
which aa Whor Ay enter teXt associated with the
alert, sach 35 e mdicating why the alerting user believes
the URL to be of curvent interesi. As shown in inlerest
catcgory selection diaplay 243, when the downwaed srow
bution cm the right side of interest category selection area
206 is aciected, 2 pull down mesu 314 is preseated, and an
alerting waee may aslect one of the interest categories Listed
in the pull down menu 214 in the manner well knows in the
an. As shows in the completed alent submission display 222
of FIG. 2A, ta inkeest category selected by the alerting user
is shown in the inlepest cale; seloction arca 206, [n the
cxample shown in FIG. the category sclecied is
“NATURE”. }a addition, the caption entered by the alerting
user, the comonent “Aaino!” in the example shown in FIG,
2A, spposes in the caption arca 308 of the alert submission
display. As soted sbove, the alerting party posts the alent to
the applivstion server via the Imernet and the web strver by
scleeting the subwoinsion bution J.

FIG. 20 is aa illesration of the data structure used in one
cmbodiment for aless submitted by sa alerting user. The
alert incindes wn ALERTER D field 2348 in which duta
identifving the user is provided. The alert also
includes 2 UL field in which the URL of the web
conienl or other eleclronic resource being accessed by the
alerting user whea the alerl was seat is stored. The alert abso
includes an INTEREST SELECTION field 344 in which the
interest eategany sclected by the aleriing wser, if any, is
provided. Finally, the alest includes s CAFRION fick! 246 in
whk?lhcﬁmmwthahnhgm,ifm,is
provided.

FG. 3 i & Sow chast illusirating a process wsed in one
embodiment 40 alert weers of ilems of current imterest. The
process begiss in step ML in which an alert indicating that
mnmndMﬂMImmmn,msupﬂ,
the alort is pwocessed. Finally, in siep 306, e alent is
disscninated to one or mom participanis, as described more
fully bebow,

PIG. 4 is a Sow chaet illustraling a process used in one
embndimﬂltenuiuaahﬂ,umshpﬂofm 3. The

process bogins with sicp 48 in which 2 tramsmission
mx&guﬂaumﬁeﬂﬁmmﬂmmh

10

15
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noted above, in oné cmbodisseat sn slest inchudss a least the
URL of the web content being seaessed by the alesting neer
at the time the alert was seat. In ome emboddiment, as
described above, the alert slso includes data indicating the
identity of the aleriing aaes. Ia addition, as noted shove, the
alert ey inciude, at the optiom of the alerting uscr, su
interest selection and/or a caption for the alort. The process
shown in FIG. 4 contivees wish step dikia which a new alert
software object s created ot the spplication server, such 23
application server 106 of FIG. 1. Nexd, in step 404, the data
provided in the alert is stored in fhe adert object. In sip 408,
a time stamp indicating the time when the sleet was received
is stoved in the alest objeat. Finally, in step 408, an AL ERT
ID, which uriiquely identifics the slest and distinguishes the
alert and its associated object from othwr alerts and their
asaccizied objecis, is obisined snd stored in the alert object.

FIG. § is an illusiration of the data structure waed in ons
embodiment for the alert object. Daia fisld M8 & wied o
stove the ALERT 1D described above. Dats fiek) 304 is
used %0 store the time stamp described abeve. Data fickls
P96-512 arc used to astose the ALERTER ID, URL,
INTEREST SELECTION, and CAFTHON described above,
respectively. ALERT INTENSITY field 884 s waed (o stove
a mumber indicating the intesaity or weight % be afforded o
the incomring alert. The ALERT INTENSITY is determined
as described below. The slert object also stores propestics
retrieved from various dsabase tables, described more fully
below. For cxample, the alert object ineludes a LAST
TIME fiekd 516 wsed to stors dats celeiwved from the
database indicating the time of the most recent prior aleri.
The alert obiect zlao inchudes sa LAST_RANK ficid 518
used 0 store a pumerical resking reivleved from the data-
base that indicates the overall level or degeee of cwment
imterest of an item as indicaied by 2if of e slcits that bave
been submitted with respeet to a URL during the cwrreat
pesiod of activity with respect to the URL through the most
recent prior alert. The alert object also inchedes o LAST_
WEIGHT fickd 520 used to stose data rewicved from a
databas: iable, as deseribed below, that repeeacats the num-
ber of prior alerts received for the URL in the intercat
category indicated by the current alerl, s deacribed more
fally below. The alert object also incimdes a2 LAST
INTENSITY_SUM fickd 332 in which the sem of the
imensities of all prior slerts for the URL dusing the current
period of activily with respeet to the URL, which sum is
retrieved from a datzbase tuble described more fully balow,
is stored. Finally, the aleri object inchades a LAST
NORMAL_ TIME ficld #dused to stors the tine, retrieved
from a database tabk # described more fully below, when

FIG. & is a flowchart illmirating 2 process used in one
cmbodinent 10 process an alort, as in siep 3 of F1G. 3. The
process begins with sicp @I ia which the imicasity of the
alert is detcrmined. The term intcnsity as used herein refers
1o the weight or value 0 be assigoed to & pasticnlar slert
regarding an ilem. In one emsbodiment, the imcmsiry is 2
valuc botween O and 1. e one embodimest, the value
assigned for the inteneity is kighet if the slerting user selecis
an interest category for the slerl han it would have been if
the same alerting party bad not scleciesd an inresl Category.
In embodiment, the inlensity value is higher if the
alerting party providcs 3 caplion for the alert than it would
have been if the alerting parly had not provided a caption. In
one embodiment, te intensity of an shet i iscreased if it is
determined that the alerting party is a party that has provided
particalarly relevant or helpful alerts in the past, or is irasted
for some other reasom, swch ss expertise, academic
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deresd. In one embodiment, the intepsity of an slat is
decreased if it is delermined Bt the slerting parly has
provided unhelpful or erroncous sles in the pamt, oe if it is
determincd that the alorting paety cuiet be trasted as much
as other alerting partivs for other ressom, such as reputation
in the relevant community. fa ooe smbodisent, it is possible
to provide both an sctive slent by seleciing an alert butioa
and to provide a passive slert by pscsely aceoming 2 URL
with respect 0 which an alerting pasty previously swbmiticed
s ative zlert. In one embodionent, a& active alerl Is
assigned x higher inteasity valoe thes a passive alen.

For example, 3 pamive alent may be arbitrarily assigned »
bassline intensity value of 0.3 and an active alest a baseline
intemsity valuc of 0.5. For an active ales, 0.1 could be added
for eact: of the following conditions that is satisficd by the
alert: an interest category selection was included in the alert;
a eaption was inclwded in (he alert; xad/or the sownce of the
shen b paniculaly trusted. Comversely, 0.1 conld be sub-
wacted from the intensity of an sdet foom & souree known to
be unreliable. Alternatively, alerts from soveces known to be
unrelisble may be blocked and wot sssigmed sy intensity
value.

The process illusteated in FIG. 6 contiswes with siep 6
in which data values for the alert object data fields described
above that are not inchaded in the alerl iramminsion received
from the alerting panty arc potsicved froe the datahase.

Nexi, in sicp #06, the intensity suea for the URL, which
is the sum of the imtensity valees for all of the alerts with
respect to the URL, is npdsted. Mext, in step S8R, the
intemsity rank for the URL is wpdaied to refloct the new alert.
In siep 810, the interest weighl valee, wikich represents the
mumber of alerts for a particoler URL in which a particular
cakegory of imerest was indicaied, is wpdated. Fimally, in siep
611, the updated daia values are stored to the database.

FG. 7 is an illusiration of six dateiase tables YO0 waed in
o embodisaent (0 store data concesming alerte received
with respect 10 items of cusrent imsterest sssocisled with
URLs. The database tables 708 inclede sn INTEREST_ID
tablc M2 used 1o provide 2 unigue idemificr, Iabckd
INTEREST_ID in FIG. 7, for cach interest category,
denominated INTEREST __CAT in FIG. 7. Database 1ables
8 also include a URL_ID izbile ™ snod 1o provide a
nnique ilentifier, labeled URL_ D in FIG. ¥, for each URL.

Database tables M also imclede au INTERESTS table
b used 1o siore the intereat weight, dencusinated WEIGHT
i FiG. 7, for cach interest wilh mapect to whsich an
alent has been submitted for 2 URL. As noled sbove, in one
embodiment, the weight is the iotal swasbor of aleris
received within a given imerest category for a URL. For
example, if five alerts indicating the imtereat category Peaple
been submitted for a theoe will by two estvics for the
URL in the intcreat table, one for sagh imtessat cotegory. The
weight in the entry for the categoey Peapls would b “5” and
the weight for the URL in the category Natuve would be <37,

The dutabase tables TR aleo inchude 8 RANK (able 708
wsed 10 store 2 rank value for each URL sssocisted with an
em of current interest, a fime stamp when the rank was last
cakculated, and a data entity dencininsted KUM_ALERT in
FIG. 7, which represents \be tolal nusider of alerts submilied
for the URL.

The database tables M also incleds 2 COMMENTS
tsbl 748 uscd (0 slore any comment submiited with an slert
and t0 asaociake each comment with the corresponding URL.
Finally, the database table B:inciade 2 MONMAL ITE table

s
712 used 10 store the sums of the inlensitics of the alanis
submiitted for & URL (INTERKSITY _SUM) and a time samp
indicating when the last normalization was performad,

FIG. BA is a flowchan illustrating a process weed I8 one
embodiment (o update the inteasity sum for 2 URL, & in
step §86 of FIG. 6. The process begins with siep B3 in
which the current imtennity sam is reicicved feow the
database, as in step @ of FIG. 6. If there is no sxisiing
record for the URL in the NORMAIL XZE table (i.c., the slovt
being processed is the firat alcrt for the URL), a URL,_ D

for the URL, a recond for the URL is creatad in the
NORMALIZE 1abde, and the retrieved currest inlsasity sem
is sel to zero. Ned, in step 804, the intensity sem is
incremented by the amount of the imtensity of dhe cummemt
alert. For example, if the previous inteosity sem was 4.7 and
the intensity for the currced alent was 0.5, the i L
woukt be incremented 1o the value of 4.7+0.5«5.2. Finally,

6, the inicnaity st Hanc siamp stored in NOR-
Hﬂﬂmmmnnmﬂwliﬂlshmu
the LAST NORMAIL _TIME storcd in ficld S8bof FIG. $)
is updaied to the time slamp of the correst alert. In ome
embodiment, the intensity sum is updated, and a scemediza-
tion is performed as described more fully below, cadh tisee
a new alert is eeeived for 2 URL. In such an embodizment,
the lime stamp siored in the NORMAIL IZE 1sble T4l of RG.
7 will be the ssme as the time stamp siored in the RANK
table 798 of FIG. 7, as both the rank and the imtencisy som
amupdaedeaeht’mcanamismiwﬂ.

FIG. 88 is 2 flowchan a process vemd it one
cmbodiment o updets the intensity rank for a URL to nilleot
the intensity of the cumest alest. The process baging with
stop 832 in which the cumemt imensity rank is retoieved from
the database, as in step 608 of FIG. 6. Az shown in FIG. 7,
in one embodiment, this value is retrieved from the RANK
table 798. If there is no entry i the RANK Iable for the
URL, ic., the alert being processed is the first alent for the
URL, a record in the RANK table is created for the URL
(identified by the URL_ID assigned 10 the URL) snd the
current intensity rank is set to zcro. Next, in siep S34, ¥w
intensity rank is updated to reflect the intensity of e oursent
alerl. in one embodiment, if the currend alert bas beon
received within a predetermined time interval r after the last
alert for the URL, the wpdaied intcnsity rank is » funetion of
the last rank and the intensity of the curress alert is aveoc-
dmace with the following formsula:

Poller)l ittt
Where k is the maximum inlensity value, which se moled
above is one in one embodiment, 1 is the 1ast rauk, 1 is the
updated rank, and 1, is the intensity value for the cwrent
alert. Restating the formuta 10 reflect the fact et in ome
cmbodiment, the maximum inlensity level kel, the formsla
becomes:

Lo P

T£ an alcrt is the Biest alert received fior 2 URL, the Jast ek
& cousidered to be 270 (rei) and the sbove formala resalis
o the new rank being cqual to the intensity value for the
cuerent aleri. For example, if the imensity value for the
cwrvent alert is 0.5, tbe updated heat rank r'a{l-8)*0.540a
0.5. If a subsequent alent of intensity 0.6 is received, the
formula results in the updated intcasity rank being calew-
fated as follows:

P={1-0.5)"0 6+0.5=(L8

As the example fllusirates, 30 long as additional slevts ave
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camse e imtenoity rank for the URL tp increase wmiil 1he
intensity rask approaches ihe maximum intensity valoe k (in
the example, the rank would approach kel). The speed with
which the intcasity ramk for a particular URL approaches the
maximum vikee k depends on the intensity value of the
incoming aleris and the frequency with which alers are
reccived.

In one embodiment, if e predetormined lime imterval t
referred o sbove has expired between the Jast akn and the
curret alen, the updated inbensity rsnk is calculsted by 2
i acoordemce with an exponentisl decay function thm
cHcctively adjasts the updated intensity rank downward to
scoound for the passage of time between the last alort and the
currest alert. All otiwr things being equal, this adiustmen
would result in 2 site tha received alerts more frequently 10
have a highor rank thaa a site that received alorts separsted
by mose thaa the predetermined time interval, To determine
the updated intensity rank as adjusted for the passage of
time, the following formwla is ased in one embodiment:

Pk et P80,

In this formula, k, 1, and L., are the same 28 above, o is
the weight asigned o the decay fanction (2 higher value for
a will resull in 3 grester amount of decay per woil time), &t
is the amount of time thit bas clapsed between the cument
alent and the previcous alert, and T is the predetermived time
interval referred 1o above.

In one esbodiment, the updated inkensity ragk is nommnal-
ized by muhiplying the updatcd intensity rank by two
factars, The frm factor is a Jow frequency cubancement
factor designed 10 enhanee the inteosity rank of URLs with
respect to which alerts are received relatively less frequently
relative to the intensity rank of URLs regardimg which alerta
are peceived more frequently. The purpose of this enbance-
raca factor i (0 ensure that sitcs thet are of current interest
only from time 1o time are Dot masked by the intensity
ranking caleulated for sites that are of cursent imterest more
frequemily. In cae esbodiment, the low frequency enbance-
momt fagtor is the time of the current alert mimua the Hae of
the last update to the jatenwity rank

The seeond insctor by witich the updated intemsity rank is
multiplied is a low volume enhancement factor The paspons
of this factos is ko ensize that the imienxity rank of URLs that
s of surreat intorest only to 3 smalier community of wsers
will not be overshadowed by the intcnsity rank of UL s that
are of cwswenl interest 0 2 lmge commmunity. In one
embodisemt, the ow vojunk colnacement factor i the
inverse of the intensity sum for the URL. Accondingly, in
one embodiment, the mormalized intensity rank is deter-
mined by the following formula:

I T
Where r"enommnalized imcnsity rank

reupdated istonwity rank before normadizstion

Lrspnetimestamyp of current alert

Lerwetimestamp of firss alert for URL

oeinicosity sumesum of all alent intensities for URL

Once the intensity rank has heen updated snd nommalized,
the process shown in FIG. 8B coutinucs with step B3 ia
which the time stamps for the mormalization and intensity
rank tables are updated to the lime stamp of the cusrent alert.

F¥G. 0C is a flowchart ilusirating a process used in ome
embodiment 1o update the interesl category weight for a
URL with respect to the inleresd calegory indicated in an

55

»
adert. Tie process begins with step B} in which the daiabase
is queried to determine if a recond exists for the URL for the
interesl calegory indicated in the alert. In step 844, il is
detormined whether the quary performad in step S48 iden-
ﬁﬁdﬂaﬁﬁaﬁdﬂﬁmﬂﬂcmﬁyfmhﬁfam
imterest catcgory indicated in the alert (ic., whether a prior
slert indicated the same inderent calegory for the URL). K it
is determined in stcp Bbd that 3 datsbase ewiry doce not cxist
for e imcren calcgory with respect 10 the URL, the process
peocpeds 10 sicp S8 in which a record in the INTEREST
iable is ervated for the URL with respect to the interest
cubegory of the alert. The peocess then proceeds  siep B
i which the weight value in incremented for the URL with
reapect 10 the interest category by increasing the valuc from
w0 o one for the mew regord.

M it is determined in step I that there is an existing
revord for the interest calegory fior the alen with reapect 1o
the alest URL, the process proceeds to siep B in wivich ihe
weight value stored in the record is reirieved. The process
then contiowes 1o siep BB in which the retrieved weight is
incremented by one 1o milect the currond alert. For example,
if the seiricve weight were 7, the weight would be incre-
mesid 10 8 in sep K00 10 refoct the current alen.

PG 9 is 2 Bowchart illustrating a process used im one
emhodinent to purge recosds for URLs that are determined
1o be po longer of cwrent inlerest by calculating a time
decuyed intensity rank 2l intervals, evea if 8o sew aled has
been meeived, a0d purging from the dalabass e records for
a URL if the tine decayed imtensity rank s below 2
peeacnibed shaeshold. The process shows in FIG. ¥ begies
with step $83 in which the imensity rank for 2 URL is
rettioved, In one embodiment, the inlensily rank i retrieved
and progess shown in FiG. § is performed, ai 2 predeter-
mined arbdirary time interval 1.

The process shown in FIG. 9 contimecs with sicp 904 in
witich an istensity rank adimsted for ime decay is calculated
for the URL. Int ooc cosbodiment, the linse decayed intensity
ok is delermined by the following formula:

"_eﬂiﬂ-'r)-,

Whore

rmtime decayed inlissaity rank

awweigin of decay fanction

Aderiinme elapacd sinoe bt alert

Topepdetermined tiene imerval referred to above

replomd imensity rask

Az can e sgen from the 2bove formmla, the time decayed
iwenaity raok decays sxponestially over time if Do new
alerts s received. If it B determined in siop 96 of the
procese shown in FEG. 9 that the time decayedd intensity rank
s below ihe intensity rank sheeshold, the process proceeds to
stap T in which the record For the URL is deicted. it is
detsrasined in sicp T8 thet te lime decayed intensity rank
i not below the intcosity rank thecshold, the process pro-
coede 10 step B0 in which the intensity rank as stored in the
database is kit unchaged.

FG. ¥ is 2 flowchast illusirating 2 process vaed in one
embodiment t0 dissemiinate s alert to & participant, a5 in
step 28 of FIG. 3. ‘The process begins with siep 100 in
which 2 request conlaining interest category filter selections
auade by the participant is received. Next, in step 3004, a bot
Nat software object is created at the application scrver, as
shown in FIG. | and deacribed above. Then, in step 188, an
array of interesl categories, such as the intorest
amey Mé described above with respect to FIG. 1, i crested
withis the hot list object. Next, in step 008, 2 list of bot
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URds e 10 the regucot is built. Finally, in step 1086,
the kint hot URLs responsive 10 the recaest is sent 1o the

participant.
FIG. 31 shows an cxemplary participant display 1108
M?g‘amtmmmmmaﬁmm

clecivanic lesource currsstly being accessed by the pastici-
pant is diaglayed in the URL and diaplay area 1343,
for the web conteat
participant wishes 10 access
y ares 1303, as in the

Web browser. The

masually i e URL entry and

eniry sl dinglay area 1988 is displayed. For example, if the
UBL is e UL of web content scceaned via the Intesnet, the
web coplemt amociated with ihe URL will be displayed in
URL diapbay asen 1384

The dinplay 188 also includes an intcrest category filter
selection 3sea $MB6 in which interesi categories are listed
slong with a check box for cach ootegory lisied. The
participant selects the check box for each imterest category
for which the pasticipant would Like URLs of curent imerest
o be inghaded in the participat’s hot bist.

In ome catbodineent, filer selection avea 1506 inclodes for
cach calegary a semsitivity eoiry asea (not shown ia FIG. 11)
o bt wad fo provide an indication of 1the participant's
degree of bevel of intercst. For example, in one smbodimen
& participent may enter a wisole number from 1 1o 5, with 1
indicating the Jowest kevel of sensitivity (e.g., the participant
does nat wam 0 receive a notificstion regarding a URL in
the category unlsss a sipnificant nwanber of alcrts have been
recsived reganding the URL, or only when the intensily rank
for the URL cxcecds a predetcrmined, relatively high
threshold) and § representing the kighest Jevel of scnsitivity
(¢.g., the pasticipast wants to receive a notification even if
there has only been one or relstively few alerts concerning
a UM, or if one or more alems have bxen recoived bai ihe
intomnity razk for the URL is relatively low).

Is oms swrhodiment, » request is sent to the application
server astomaically at predetermined inteyvals. The request
comtaine the inlerest Categorics that are in the selected siate
at the i the request is senl. In ome emsbodiment, ihe
displey JHUN incindes a submit battom (not shown i FIG.
13) tht, whea selected, causes 2 request containing the
imteresl ¢alegonics selecied by the participant at thc time 10
be peated 0 fhe spplication server via ihe Internet.

The diaplay 1080 adeo includes 2 bot list display arca 118
in whyigh the bot list of UILs einroed by the system to the
pacticipent in reaponss 10 & request is presented. As shown
in FIG, 1§, in ome embodiment, each URL is ropresented by
& ypemext limk that, when selecied, causcs the URL of dhe
Hsted cite i appear io the URL catry and diaplay area 1000
and the content asocivied with the URL to be diaplayed in
e URL display ares 1.

ln ome smbodiment, the display 1308 b modified to
inclede an alart swbmission display area sach as the alert
submission display shown in FIG. 2A. This would permit a
participat 10 3end an active alert 10 the applivation server if
he sugounters 3 URL of current imeresl.

. 13 is a flowchsnt Blusirating a provess wsed in onc
embodiment o build a list of bot UREs respomsive 10 a
reqguent, 28 in siep 1000 of FRG. M. The progess begins with
step 1909 i which all URLs of current intesest within the
categosies indicated in the requent are found.

Naxt, in step 1304, 2 “hot token” object is created in 2 hot
tokea xaray within the hot list object for each URL found in

15

50

lulnnkvﬂleu

caleulated for cach URL and is used o
the list rank i i

(or the opder in which the responsive
10

calegories indicated ia the rquest. In one the
juitial st rank valee “v* of & URL number “n” (v,) is
caloulated acvonling to the ollowing formuls:

Ve = m

. fa

visibility to matiers of interest 1 a relatively smaller com-
ULy,

In an embodiment in which the panlicipant indicatea a
calsgory, 38 Jesasibed above, the formatla for the initial list
rank valne is modified 10 12ke inlo consideration the sensi-
tivity “s” indicated for each caegory of intesest. In one
cmbodiment, the initial list rank value forowia is modified
as follows:

Vah

S #

Where v, =initial list rank value of URL “n”

foeintezest weight for URL for cach request category

f winterest weight for each calegory assocised with
URM in database
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sywseanilivity indicsted for roguest casegory “k”

ing (o inierent camegory “w”, if amy (3_=1 for imterest
calegories mol in pacpuent).

For exampls, in the cxsmple described sbove, assume the
participant indicaed a scanitivity level of | with reapect 10
the first category and 3 with respect to the tiird category, the
initis] list raok valve would be caleulated as follows:

Vu = L3 V5 ~0.83
VT a V12 + Va3

J&MM&:MW&.MM&
mu“l"ummlbwmmmpwdﬂnm
select it ,

The imitial Hist rank value detomrined by this caleulation
(.83 i greater than thw indtial Het rank value found in the
above calemlation of as initisd bt rank value in an embodi-
mem in wiich sensitivity levels sre not assigned or comeid-
ered (0.74}. This llwsirstes the effect of aamigning sensitivity
Jevels. The initisl List rank value determined in the second
caladation, which ialies into acecont a semsitivity level for
each calegory, is bigher than it would have been found 10 be
without regard 16 semsitivity becswse the participant imdi-
caied a higher semsitivity for ome of the categories with
respect 1o which alerts bad been received for the URL.

In this way, bigh-ssnsitivity waers a¢ more likely to
become sware of snd aceess 3 URE. with respect 1o which
one of mose alerts Beve beew received i 4 category for
which the weer b indicated 2 high sensitivity. If such a
bnigh-seamitivity users chose to send alests of their own with
wmummmm:nmumm

H

19

20

5

sity rank for the URL (as descrided above) and woukd tend 35

to propagste the originad alert or slens o lowor-senmitivity
users (becanse ihe intensity ronk is Eactored imo the finat Hat
rank used 10 idestiffy the fiaal lis of URLs 10 be provided to
a partigipant, as deseribed below). If such lower-sensitivity
users were 1 send oven more slerts, the original alorts would
be further propagated 10 even lower-semsitivity users, and so
On.

In one embodiment, the initial lint ramk valve determined
by the inteseat calogory waighta, 3z deseribed above, is used
along with tha intensity reak For the U 1o calculate 2 final
Eist rack vahee for thve UL In one embodiment, the final Eat
rank value for UBE. sumber “n” is calewisted in scvondance
with the foliowing forwala:

Vererd 4 (1-a),)

Where

v, 'ofinel Est rank value

Lyeinteneity raalk for LIRE.

ovweight factor B 51)

v winitial kst rank value

In the abowe equation, the weight faetor o determines the
Telative weight sliorded 10 the inteomity rank for the URL
and the initisd lisé renk calowlsted based on the intcrest
caiegory weights a3 descvibed shove. If the value for o s
selected 10 be 1, the final lim rank would be equal 1o the
intensity ranlk for the URL and the indtis] List rank would not
factor indo the Baal List rank at all. Therefose, a higher weigin
factor will send to increane the inflasmos of the intensity rank
for the URL ad ducveane the effect of the initial list rank.
Stated another Wy, 2 low woighi factor tends to give more
effect to the extent 1o which the isterest catogories avsocizied

55
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with the URL in ihe database maich the interest categories
indicates in the reguest from the participaat, Converssly, a
higher weight factor tends 10 give greater effeet to the oversd
popularity of the URL as measured by the intcasity rank.

Once the List rank for each retvioved UBL has been
calonlaied in step K06, in siop LIS the setrieved Ul s are
soeted by list rank. Then, in siep 1308, the tap sen URLs by
Lint rask are sslected s the hot list of VLs to be sent to the
panicipant ia response 10 the requesl. The naenber len is 10
arbiteary mumber and eilber 3 fewer mmmber or greater
pmmber of URLs may be inchuded.

Alhough the foscgoing investion has been deseribad in
soms Jetail for pumposss of clardty of usitmtanding, it will
be apparent that certain changes and modificstions may be

Saving weight “2” in the denominator, is 15 practieed withia the scope of the agpended olaines. K showkl

be noted that there are many alicrnstive ways of implement-
ing both the process snd apparatus of the promeat investion.
Acgordingly, the present embodineats s 10 be considered
as ilusirative and nol restrictive, s the imvetion is sot 10
be limited 10 the details given herein, but may be modified
within the scope axl equivalemts of the sppended clainss.

Wit is chimed is:

1. A system for dissermimating t0 & participant an indica-
tion thet an item acoessible by the participant via 2 network
s of cursent interest, comprising:

a computer comfigurcd 10 reaeive in ral Sime from a
mo&ermmmmlﬁemuh
em is of current isterest; provess the indication;
determine an intensity value o be associsted with the
indicstion and an imcmity weight valee, sad sdfouting
the imensity value based on 3 characteristic for the ilem
provided by the soures; and; and inform the participant
that the ilem B8 of cument interesi; and

a database, associsted with the compuier, configneed o
store daa relating to the item.

1. A computer program prodest for disseminating do a

m 0 indicstion that an dem acoessible by the

rodeiving in real time from a somsce Other thaa the
participant an indication that the item s of owsremt

inlevest;
&mmm-&yvﬂebhm‘rﬂk
indicstion snd an intensity weight value, sl adfusting
the imterity value based on & eharacieristic for the ilem
povided by s soures; and
infoenying the panticipast that the itemn is of cwsent
iterest.
3. Amethod of dissceisating 1o & pasticipent an indication
that 2 Hem accessible by the participant vis » metwosk i of
recniving in real tme from 2 sowsce Other thaa ithe
paticipant an iadicstion that the item is of cument
nlerest;

ine the indication:
detenmnining xn ety valie 10 be ssocisted wikh the
indication and an istewsity weight valwe, snd sdjusiing
the imtcosity value based om 2 characteriskie Jor the e
provided by the soure; and

m&:wmlhn_ndm

methodofdmiwhnhwhm
tiont comprises determining the intensity vadue for the indi-
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cationt based on at least one atiwibuie of e indicwmion, the
intensity valwe repeescating the weight that will be given 10
the indication.

3. The mesbod of claim 4 wherein progessing the indica-
tion farther comprises Celoulating su intensity rank for the
jtem based ot keast 0 pert on the imoamity value of the
interest of the #tem relstive to other iems.

lm_mo{dﬁntmw

associsting the ilem with a category of immsest o which
the item relates;

reeciving fom the pasicipant 3 sebection of one or mors

caiegories of inlerest 10 the participan;
mdm«mm-ﬁ-um
<alsgorics;

ranking the identified jcems of cwrsem imtorcat; and

sending (o the participent a lisi of ems of current isteres

in ramk osdes, the lim including ot Jeast ome of the
ideatified tems of carvent imerem;

wherein the ranking of cach itca is based, 3t lsast in past,

on e kevel of current interest of each iem relaiive 1o
mieuuhdhadamapmhyhm

7. The methed of claim 3, farsher comprising seesiving
comment relating 10 e jtem.
8. The method of clxim 3, furthwr comprising receiviag
data ideniifying the sowece of the indication.
9. The method of dlaim 3, fusiher compriting aseceiasting
the item with a eabegory of interest 1o wisich the Hers relates.,
8. The method of claim %, whercia the o is associated
with a category of interest identified by e souree of the
indication of cwment intercal.
H. The wwthod of clsin 3, whescin ths itom is oae of 2
phurslity of itema of cwesent intcrcst, Feethor compeiving:
associsting the iees with 2 category of isteseal 10 which
the item relates;
receiving from the panicipant a seleetion of one or more
categories of imeres 1o the participsn; and
identifying ol ieass of curremt inteseat within the selected
categories.
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12. The method of clsim 14, farther comprising:

ranking the identified iems of cwrent intersst; sd

sending o the participast 2 bist of #ems of current inleseat
in rank ovder, the kst including at least one of the
identified items of current intesest.

13. The method of claim 13, whesein the ranking of each
item is based, a1 leasl in part, on the catend 1o which the
categories selected by the participant match the cadegories

14. The method of claim $, farther comnprising recsiving
an indicstion of the pacticipant’s sexmitivity with ragest to
each cascgory of imtcrest 1o the R wherchy an
ndication of a relatively low level of semsitivity indicsles
the participant does not wast 10 be informed that an item is
of cwrrent intorest unless one or more indications have beea
veceived that indicate & relstively high level of cusest
imterest with mapact 0 an dem in the comeasponding cat-
egory and an indication of a relatively high Jevel of somai-
tivity indicates the psrticipast wasts 10 be infonmed that an
Rem is of cwrrent inlereat evem if oaly ome indication
indicating a relstively low ievel of cwrrent imterest has beon
received with respect to s item in the corresponding
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ranking the ideatificd items of cumrend interest; and
sending to the participant 3 vankced list inchading ot least
one of ihe identified Hems of current inlerest;
wherein the ranking of sach Hem is based, al Jeast im pant,
on ke seasitivity of the participast with respect to each
16. Tiw method of claim 3, wherein the item is identilied
by a Uniform Resource Locator (URL).
1¥. The method of claien 3, farther comprising sosieg
deia relating to the indication in 3 databasc.
18. The method of claim 3, farther comprising Jdetsrmin-
ing the weight 10 be given o the indication.
19. The method of claim 3, wherein the indication is
received antomstically if a paticipant accesses the itemm.
28, The method of claim 3, further comprising providing
ome or more i with an isterisce 10 semd an
indication that xn item is of cument interesi.





