1 METHOD AND SYSTEM FOR RECORDI NG SEARCH TRAILS ACROSS ONE OR MORE SEARCH
ENG NES IN A COVMMUNI CATI ONS NETWORK Thg present invention relates to a

met hod and system for automatically recording sites accessed by a client

i n a communi cations network, and in 5 particular to the recordal of a
trail of sites consecuti veléy_‘ accessed béli{ he client. The invention is

sui tabl e for MEEHORD SYRTEMFOR RECORBING SEARGH TBMLES ACBOSS ONWEone
or nore servers OBMORE BEARGH ENGINESINWACOMMUNICATIONSNETWORICNt to
describe the invention in relation to that exenplary application. It should
be appreciated however that the invention is not-limted to that
application 10 Edble peesent ihvemionofelatesar ichesmathod endusysidnofon hotormatévaliyt

by using Internet search engi nes. These .search engines .are software that
Staroh or URIAG, SHHESROSEMERC By, &y Slentryh & T TcatEng . RodRe and by,
query and amafic®ar e récotgaidof 8 R 6f Bite chligesutilent alBedderl banayasient.
(HTM.) docunents or other content that match the search query based upon a

sear ch al gorlihehifvpationisnstitahlefor iuse iseapplications e whink @ chentsacneskes sites
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content |ocated at, that |In§ WIIEH be served %? t he cl hent. This content may
provi de one 8BPrefiried naywavar shaktherinvention is seb iniisdraithat aplisating; r

rel evance the 20 user may choose to click on one of these further links. In
this way, a search trail consisting of a chain of consecutively accessed

sites i S0 eat ed T8¢ adﬁ)éem?"icmﬁ P@rﬁe%@ﬁ%ﬁr%r@ﬂﬁ’é@t%dm tiee detereske by veing
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is created. "Search trails*devel o an 1"mdi vi or o
currently ubabéd orostraeiciiteria s dypically useeentess a2Seathiaticey andaardalgorithm

rel evance of searc uct,ed on the, ILnternet. Consj | e academn c
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data. However, it is inpractical to nerge user data from
the search engine. Once the search algorithm has been executed, search results
consisting of a list of links to a number of relevant HTML documents or other
content are returned for display to the client. A user will click on one of the links,
and the content located at that link will be served fo the client. This content may
provide one or more links to other sites, and depending upon their relevance the
20 user may choose 1o click on one of these further links. In this way, a search irail

consisting of a chain of consecutively accessed sites is created by a user.

Current search engines require searchers to rediscover a path to a desired
search result each time a new search query is created. Search trails developed
by an individual or other users are currently unable to be harnessed to improve the

25 efficiency and relevance of a search conducted on the Internet.

Considerable academic research has been devoted to analysing the
behaviour of web searchers. Typically this research relies on web server logs fo
record web usage data. However, it is impractical to merge user data from
multiple servers as this requires cooperation between the server owners.

30 Moreover, server logs only record a limited number of parameters used in Hyper
Text Transfer Protocols (HTTP) GET requests, and do not enable meaningful



mul tiple servers as this requires cooperation between the server owners. 30
Mor eover, server logs only record a |imted nunber of paraneters used in
Hyper Text Transfer Protocols (HTTP) %GET requests, and do not enable

meani ngful 2 information to be recorded for constituting a search trail.
Recording all page visits by a user in a web server log results in privacy
concerns f omf@mmf iarsker ise red&ndgdhémmmmtitaﬁingea searol‘etraié.ogzeicslmllinglﬂilqaage vigiter d
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A 10 proXy- 'SOPURASN- f or recor di ng user browsing behavi our also has a
nunber of inportant |imtations, nanely that all requests go via the proxy
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15 I't woul d be sirable to provide an automat'ed net ho system for
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all page requests are intercepted.

16 It would be desirable fo provide an automated method and system for
recording sites accessed by a client in 2 communications network that enables an
Internet searcher to record a search and the search frail followed to find a
relevant resuit,

it would also be desirable to enable the recordal of search trails across
20 multiple engines.

It would also be desirable fo enable the refrieval of previously generated
search trails at a later time, and to enable & searcher to be able fo follow search
trails previously generated by themselves or other internet searches.

One aspect of the present invention provides an automated method for
25 recording sites accessed by a client in a c_;ommunications network, the method
including the steps of:

detecting submission of a search query from a client to one of a plurality of
search engines; and



I ncluding the steps of: detecting subm ssion of a search query froma
client to one of a plurality of search engines; and 3 recording a search
trail of one or nore paraneters of sit®s accessed consecutively follow ng
return of search query results to the client. The step of detecting

subm ssion of the search query may include: detecting subm ssion of a

conpleted form O#Hc%@aingr 8naddieh Clraib 01, 0A® dord nlsree patamaeters fofpaités aifccebeed
form obj ect matches a known search _command format of any of the plurality

of search efgnsaaiivelydoliawingrelsimed searcdy averyrasulth ECTERE net wor k
address of a search engine programfor executing the search query. The
search command format may further include one or nore search 10 paraneters
i denti fying a us®hesteobdetesting Rulgnnissjon Ththessearchaugst e@yiinglUeebn ssi on
of a conpleted formobject by the client may include: locating form
objects in an object nodel of content served to a client; and adding a
routine to each Hetartingjsabmissiorenhblmnmpletadclopmi ahjedifrarnéhe slipnsiead 15
form obj ect upon subm ssion. The step of locating all formobjects in a
docunent object nodel of content served to a client is carried out after

t he contgnt has Eéﬁmrﬁm'hgﬁﬂpbn dfhibeciorentbjeth enatohé® @t kmayn keeaxoh HBvmand
docunent, and all formobjects in_a docunent object nodel of the HTM
docunent najermatiol@ayad tmpiirality o6 spa B8%pl et e event occurs. The HTM
docunent may include a GET or a POST form The step of recording one or

nmore paranmeters of the sites accessed consecuti vel romthe sear.ch query
results may be oftedRarch cerreand ipranaiimay diclyde dhe %S ktq‘f@f@éﬁrqlfl? a%%r,c{‘,\

I's detect edgnfing program for executing the search query.

The search command format may further include one or more search
10 parameters identifying a user-entered search query.

The step of detecting submission of a completed form object by the client
may include:

locating form objects in an object model of content served to a client; and

adding a routine to each form object to enable interception of the completed
15 form object upon submission.

The step of locating all form objects in a document object model of content
served to a client is carried out after the content has been served to the client.

The content may be an HTML document, and all’ form objects in a
document object model of the HTML document may be located once 2
20 DocumentComplete event occurs.

The HTML document may include a GET or a POST form.

The step of recording one or more parameters of the sites accessed
consecutively from the search query results may be optionally selectable at the
client once the search query is detected. '



The step of recording one or nore paraneters of the sites accessed
consecutively fromthe search query results may include: recording the

net wor k address of the consecutively accessed sites. The step of recording
one or nore paraneters of the sites accessed 5 consecutively fromthe
search query results may further include: recording one or nore of a search
i dentifier, netwihe atir @f srecbrding ebme romeiorsi parametensrdd Hudsiies atcadsed

client and search te or terns entered by.the use t the client. The
Step of ‘1 ecEPaPRERY BPMbPSaRs A AUPEr BaUKe My BER: accessed 10
consecutively fromthe search query results may further include:
transmtting the one or nore paraneters identified at the client, to a trail
recorder server Fﬁorﬁmﬁﬂem%gﬁgﬁ%@f%?C‘PW?%’P’GWn%q’QﬁféeSﬁéte& ep of
initially recording the one or nore paraneters in a RAMtable at the trail
recorder server. 15 The nethod may further include the step of periodically
savi ng RAM t abl e Theasten 6f diesrrdingeane ap &0Tg: pavaneless | of e siles sepsased A
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sites accessed in each search trail. 20 The nunber of consecutively

furtner inel ude THeoing,She 8 mioteror BisRairEhRt, PR i a i Bsiib
command f or Ebsnéfvork addradsadi the dlfens adtdGeaectotemesor terns diteretebi dice weyr at

further include the step of. periodically validating the search command
formats nmai Mf@Che-in the adapter table.

The step of recording one or more parameters of the sites accessed
10 consecutively from the search query results may further include:

fransmitting the one or more parameters identified at the client to a trail
~ recorder server for recordal.

The method may further include the step of initially recording the one or
more parameters in a RAM table at the trail recorder server.

15 The method may further include the step of periodically saving RAM table
data to disk-based tabies at the trail recorder server.

A first disk-based table may store data characterising its search trail.

A second disk-based table may siore data characterising the consecutive
sites accessed in each search trail.

20 The number of consecutively accessed sites may be limited to a
predetermined maximum.

The method may further include the step of:

maintaining an adapter table of known search command formats for a
plurality of search engines.



The met hod may further include the step of 5 automatically identifying a
search command format of a new search engine; and updating the adapter
table. The method may further include $he step of: collecting search
information identifying a search box page of a search 10 engine; and
identifying the search command format fromthe search information. The

step of collecti Wﬂeﬁﬁé‘t‘h@)ﬁ mg{,%m&,gaua@mé Bfdpuste: col l ecting the HTM. code
of a search box; parsi ng the code to identify the search command

format. 15 The met hod may further |ncI ude the step of: matching the search

query to previous, sazhagyr glﬁﬁﬂbﬁﬁ tthed deBkdH Béoﬁﬁhéﬁédforﬁ?a%écﬁlaiﬁtéinbﬁ .ﬁr hme

step of natchlng e se quer to previous search queries may include:
20 conduct i agaptdridiblet ext search on the search query and previous search
gqueries. 6 The step of matching the search query to previous search
queries may. include: limting the related search trails to search trails

resul ting from s§hechethgdanby sufthenneludertke steprof:5 Al ternatively, the
rel ated search trails may include search trails resulting from search

gueries froma sanme and ot her users. The nethod may further include the
step of: 5 pr eSenbum&ﬁt%lly%@tﬁﬁ?l@@%@Qrdh@%maﬁﬁ fohaatbf amew Jb@rchtearming;

presenting the related search trails may include: 10 ordering the related
search resul®% by one or nore ranking criteri a.

updating the adapter table.
The method may further include the step of:

collecting search information identifying a search box page of a search
10 engine; and

identifying the searﬁh command format from the search information.
The step of collecting search information may include:
collecting the HTML. code of a search box; and
parsing the HTML code to identify the search command format.
15 The method may further include the step of:

matching the search query to previous search queries to identify related
search trails.

The step of matching the search query to previous search queries may
include:

20 conducting a full text search on the search query and previous search
queries.



The ranking criteria may include any one or nore of date, inverse docunent
frequency match, target search engine, user identifier or trail weight

i ndi cative of the cumnulative frequenc? of user visits to steps in a

rel ated search trail. Another aspect of the invention provides a systemfor
recording sites 15 accessed by a client in a communi cations network, the
syst em i ncl udi ng:Tre sezy ofi matehingdtiesearch quedete qirevigus Wasarslsiqueriss may
search query frgmthe <client to one of a plurality of search engines; and
a search trdpwuaﬁborder for recording a search trail of one or nore
paranmeters of sites accessed consecutively follow ng return of search query

20 results to the client. The system may further incl u_%ﬁ: @ag_adﬁpter

manager for mai niliEitinggthen relatast searchh teailss 1 Re@CI d5aitsh reWting eomo srardh

for the pl urc@lérﬁe‘éf?&msaeﬁé!ﬁa Lﬁﬁgi nes. 7 The systemmay further include: a
0 g

trail . searcher rmatchin € search query to previous search queries to
identify related search trails. Another aspect of the invention provides a

.search qugry dete A u i i : r
2speot afSthe i ndranghy fuedelid SabRh FAlY infE3RHLEE o i gRtidnig
above descr ifagad seyptle quelies fronpa Bgm@gm@the}fus‘dr@, i nvention pr ovi des an

adapter manger for use wth the above described system 10 A still further

aspect of the invention provides a trail searcher for use with the above

descri bed systemTimhidiRod asdefithepindiitfe thevetepiotn i ncl ude conput er
software including a set of ‘instructions for carrying out the nethod

performed by the search query detector, search trail recorder, adapter

manager and/ or ”p?\jetseﬁﬁ%ﬂﬂ?felatéé sEBecH ahliowt e @ryeription refers in nore
detail to the various features of the

The step of presenting the related search trails may include:
10 ordering the related search results by one or more ranking criteria.

The ranking criteria may include any one or more of date, inverse document
frequency maich, target search engine, user identifier or trail weight indicative of
the cumulative frequency of user visits to steps in a related search trail.

Another aspect of the invention provides a system for recording sites
15 accessed by a client in a communications network, the system including:

a search query detector for detecting submission of a search query from the
client to one of a plurality of search engines; and

a search trail recorder for recording a search trail of one or more
parameters of sites accessed consecutively following return of search query
20 results o the client.

The system may further include:

an adapter manager for maintaining an adapter table of known search
command formats for the plurality of search engines. '



present invention. To facilitate an understanding, reference is nmade in the
description to the acconpanyi ng drawi ngs where the automated nethod and
systemis illustrated in a preferred errbodinent. It is to be understood
however, that the invention is not limted to the preferred enbodi nent as
illustrated in the 20 drawings. Referring nowto the drawings; Figure 1 is

a representationtph @F@rﬂ"fﬁﬁﬁf&%rwudé’.rm ng part of a search query
m’f or

detector of a syste recording sites accessed by a client in a
comuni cations network according to the present invention; 8 Figure 2 is a

schemat | ¢ di agragph) Lodhef Rl thanfeneleh fliofy RY BletiBustiedrBn QIR to

sites accessed by a Ien na co ni cati ons net'work according to the
present i nvidarnitinrelftegisear8hitmils. schemati c di agram of a search query
detector formng part of 5 the systemof Figure 2; Figure 4 is a search
trail recorder formng part of the systemof Figure 2; Figure 5is

schemati ¢ di agr amrfth@nagsiedtt¢frthesinggstior! provides pastarech qunry datsctanfor use
Figure 2; and Figure 6 is a schematic diagramof a trail searcher formng

part of thewithithgyahave desaribgdrysteMRef erring now to Figures 1 and 2, the
system for recording sites accessed by a client in a conmunications
network (in this case, the Internet) according to one enbodi ngnt. of the

present inventi ol fuiterdspechel thelimeation provides:s searcbdraligiesnt r far uge Math
guery det echﬁé aﬁgvéiﬁ%ﬁﬁﬁgﬁﬁfgn{ ecorder 11, adapter 15 nanager 12 and

trail searc quéry detector 10 is a client-side
application that detects subm ssion of a search query froma client to one

or nore search i l; in: Fig ARR ques y
detector 10 is ‘éﬂ%oﬁﬁcitgeg%shgﬁtognf@ggﬁi@ﬁ@%ﬁ?g@%ﬁvﬁ %ﬁ?an&a rﬁéllhin%q er nerfl’%r '
browser i nsthygth e above desdribald syisterat her enbodi nents of the invention, the
search query detector 10 nay be

10 A still further aspect of the invention provides a trail searcher for use with

the above described system.

Further aspects of the invention include computer software including a set
of instructions for carrying out the method performed by the search query detector,
search trail recorder, adapter manager and/or trail searcher.

15 The following description refers in more detail to the various features of the
present invention. To facilitate an understanding, reference Is made in the
description to the accompanying drawings where the automated method and
system is illustrated in a preferred embodiment. i is to be understood however,
that the invention is not limited to the preferred embodiment as illustrated in the

20 drawings.
Referring now to the drawings;

Figure 1 is a representation of a browser toolbar forming part of a search
query detector of a system for recording sites accessed by a client in a
communications network according to the present invention;



20 enbodi ed as a browser addon or extension, deskbar, agent, proxy or I|ike
client- side application fromwhich data froma search form can be
interpreted. By detecting a submissidh of the search query froma client,
the trail watcher captures the start of a search trail and the subsequent
web |inks or search trail steps, a user takes as they browse through

various content P82 k& sdierpaticdibgtAniof istef-aslakel d:d]’hFéﬁ@hﬂscﬁf 4 Sgdtem for
satisfies their search query. An indrvidual search trail is recorded for

each new sefg@Hdinggitestangessed b dignéd ik ajoenynynications nebwerk aaeerdipgitp the

recor der lér@é@iﬁ.ﬂ%méhy records a search trail of one or nore paraneters
of sites atces etutively follow ng return of search query results

tothe client in the browser window 21. 9 The trail recorder 11 may al so
be adapted to ca rethe |LP addr.es [ her _network Ldentifier) of th
dser In this wabiotifd e seaPaclE degran pl AeanL e’y vk Libhelbelidh,
anal ysedst oty eytlensefFiglse gountry, organisation, department or |ike

criteria. 5 The search query detector 10 is adapted to capture web browser
events such as a Docunent Conpl ete. The Docunent Conpl ete event occurs

whenever the brpyage 413% Sed1ched @e&ﬂéﬂ%mﬁg@?ﬂ%ﬁﬁb' SferR O FigteRage.

By the tine the cunment Conpl ete event occurs e browsér has created an
internal predate structure based on the Docunent Object Mdel (DOVM to

store the page. Elifals oshelfafe difiiahfof anGufioP HEhaRBr IBHAFES Ak oo

able to mani pul a s data structUre inside the neno rowser,
whi ch in tusysteenbbbigireg: ahé corresponding el enents of the web page, such
as the forns and i mages displayed. The search query detector 10 in this
exanple is enbodied as a Javascript programthat forns a tool bar within an
| nt ernet browser Figurd hds aacheniatitsdiagrdial 6f actrel seascherefdpaingfpart witthe
page. wq§r a %ﬁarcg user .14 clicks on a link displayed in the Internet
br owser Wi nd¥w=p10 ﬁ@upéauests the serving of content fromthe Internet, a
new web page is | oaded. Once the content has been served to the client, a
Docurent Conpl et eReferring now to Figures 1 and 2, the system for recording sites accessed
by a client in a communications network (in this case, the Intemet) according to
one embodiment of the present invention includes the following four major
components: a search query detector 10, search trail recorder 11, adapter
16 manager 12 and trail searcher 13. The search query detector 10 is a client-side
application that detects submission of a search query from a client fo one or more
search engines. In the example shown in Figure 1, the search query detector 10
is embodied as a toolbar 20 operable within an Internet browser installed at a
client. In other embodiments of the invention, the search query detector 10 may be
20 embodied as a browser addon or extension, deskbar, agent, proxy or like client-
side application from which data from a search form can be interpreted. By
detecting a submission of the search query from a client, the trail watcher captures
the start of a search trail and the subsequent web links or search trail sieps, a user -
takes as they browse through various content served fo the dlient looking for
25 information that satisfies their search query. An individual search trail is recorded
for each new search trail that a user enters into a search form. The trail recorder
11 subsequently records a search trail of one or more parameters of sites
accessed consecutively following return of search query results to the client in the

browser window 21.



event occurs, which is captured at step 30, as shown in Figure 3. For every
form 20 object found in the web page, the search query detector 10
includes a routine to enable interceptfon of the conpleted form object upon
subm ssion of the search query by the' search user 14. In this enbodi nent,
the search query detector 14 adds an onSubmt event handler to every form
obj ect inside théheduinmoordty ¢ttmaymaled bef addntedelo papkirsdhedd addrese (or

client. The _gnSubm t  handler, acts to catgch 25 onSubmt event for all
Forms. of 't nelrac bR PN, S ingbSem 1 ik favo el o808 s s emlfbiedivsrs
occurs whengygr be URGEeqUEEY Sardlfsé®NteNgoUPl LBeNeD BhordBurky, aof &ion,
server. By catching the 'event, the search query detector intércepts the
subni ssi on €epartmenhoalie eifslifes that the new onSubmit handler is executed
before any of the fornms in the docunent are submtted to a third party web

server. 30 For exanple, if a user is using the Google(c) search engine, the
search glery deTbetsmaréimtpiece pietectbe dévier adapisd toscaptiits webs broweserf events

T oty sanflicn 284 PRchindtiGamthifte; L7 fe Iodu e Dingbte pREht flours derdiver
new search tHablovest Hae frrﬁg%odl@\%ﬁjr:@ana’ %dl%‘,g% bl 19w Afelh Bagen BiPMe tiharrker

occurs at step 31 in Figure 3, I1'st the ting of the Document Qbject
Mbde! occur Bacimanigompletarevsminpteursfthenbrowmer kasicsealeddendniemnal ppgqate

01 e T et 8 o ¥ o sk, St

htt p: // 10r beide soriptivics damglagrgistichSear $dvascripuitare yalble=td t mshipulateetivs " @4t
name = "quers%/rllljéturg iiplgi%te Eﬁ/ emgn;:asrvbg} ttaevgrlol‘fwese?, w eigl"rl ler]; >tum manipulates the
corresponding elements of the web page, such as the forms and images

displayed. The search query detector 10 in this example is embodied as a

Javascript program that forms a toolbar within an Internet browser, and has partial

15 or full access to the DOM of a web page. When a search user 14 clicks on a link
displayed in the Internet browser window 21 and requests the serving of content

from the Internet, a new web page is loaded.

Once the conient has been served to the client, a DocumentComplete

event occurs, which is captured at step 30, as shown in Figure 3. For every form

20 object found in the web page, the search query detector 10 includes a routine to
enable interception of the completed form object upon submission of the search
guery by the ‘search user 14. In this embodiment, the search query detector 14
adds an onSubmit event handler to every form object inside the Document Object
Model of the web page served fo the client. The onSubmit handier acts fo catch

25 an onSubmit event for all forms of the document if, and when, the event occurs.
The onSubmit event occurs whenever a user submits the contents of a web form

to a remote server. By catching the event, the search query detector intercepts

the submission of a form and ensures that the new onSubmit handler is executed
before any of the forms in the document are submitted to a third party web server,

30 For example, if a user is using the Google® search engine, the search query
detector intercepts whenever a user submits a search form. Before search

- variables are submitted fo the Google® server, they are firstly submitted to the
search trail recorder 11 so that the start of a new search trail can be recorded.



</fornmrp 15 </body> <lhtml > Table 1 The HTML source code includes an
attribute, nanely the Uniform Resource Locator (URL) of a server-side
script that processes a search request The HTML 20 source code al so

i ncludes a nethod attribute that deternines how the paraneters are to be
passed to the server. The two request nethods to submt HTM. form data to
a server arghgheserfibh ofethé oRSEIMitMRAMRNGS ocdine anSlebnB1 ihaFigher 3, iwtsilket thd

into every form object of a web_page served to a client ensures that all
conpl et ed sHBdNG &rthe Q@%Umﬁ‘f‘fe@g]@ﬁt Medehpcaursdn step A2 step 34, the action
25 attribute of the search formis transmtted to the trail recorder 11 in
order to determ ne whether the action attribute corresponds to an action
attribute of a AncwarRigreithendiMb. souree nosiecel g sénpledsearehdioxiis siown in
advant ageou ag le to intercept both GET and POST form subm ssions. By
transm’tting lﬁ’l the action attribute of a search form subm ssion, the
search query detector 10 al so ensures 30 that no private formdata is
transmitted unsecurely to the server-side trail recorder 11 that may
conproni $e the pehivaley of a user, such as a | ogging form containing user
nane and passmrg?ﬁé& £dit card det ails or the |like. The value of the action
attribute is the networ k address of the search engine programfor 11
executing the seéﬂ@ﬁd&uery For exanple, the value of the action attribute

in the exanple Q ;LM source code shown in Table I is

http://turbol D co sear ch. cgi . The, onSub t handl er inserted into the
form object at G?L"Fasses Fhe ad98s erf'rl bute in a separate HTTP GET
request 4go 5 the trai ngthedr der =11 atpeBap 35. Referring now to Figure 4,
the trail recorder 11 on receipt, pf. h TPgE : 1>fromthe
search query det ect or 2¢8° 'gtrl psof f 2 45f the network

address or URL oSetheh sirgut bypengiest” spzengr"aﬂ’i hmmeea(&mmyhg t he search query
so that only the geh#¥he 195loMA FaillL “Search>

<fform>
15 </body>

</htmi>
Table 1

The HTML source code includes an attribute, namely the Uniform Resource

Locator (URL) of a se_rver-side script that processes a search request. The HTML

20 source code also includes a method attribute that determines how the parameters
are to be passed to the server. The two request methods to submit HTML form

data to a server are the “GET” and “POST" methods. The onSubmit handler
inserted into every form object of a web page served to a client ensures that all
completed search forms are intercepted, at step 33. At step 34, the action

25 atiribute of the search form is transmitted to the trail recorder 11 in order fo
determine whether the action attribute corresponds to an action atiribute of a
known search engine. The search query detector 10 is advantageously able to
intercept both GET and POST form submissions. By transmitting only the action
atiribute of a search form submission, the search query detector 10 also ensures

30 that no private form data is transmitted unsecurely to the server-side trail recorder
11 that may compromise the privacy of a user, such as a logging form containing

user name and password, credit card details or the like. The value of the action
attribute is the URL or network address of the search engine program for



path remain. To maintain the privacy of the user, no form paraneters are 10
submtted to the trail recorder 11 at this tinme. Only the value of the
action attribute is sent to the servetl. For exanple, this stripped down
version of the search engine URL in the exanple shown in Table 1 is
http//turbol 0. com x/search.cgi. Using this portion of the URL, the trail
recorder lleggamiehebheasdabh gquéy.oFor tlampld tHagiaiee Afdbe actionfairibaie Bttheon

attribute that matches the ion attribute, 15 value transm d from the

search quer§X¥episct orO%lo_.HfriR'{ he SQMIGR er GI9C do@!‘o ch,'_ t hgquélb‘ﬁe sgar 0%1

query det ecﬁﬁﬁ:l/ﬁ%ﬁ%%%/ﬂ%a%\'ﬁégi! heree shSibfie Handsatbfideried itotthe foam
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I's the beginning of a new sear rail. More generally, upon %S_tectio of
subni ssi on objeat absiepedtpassemtionjastion atidhitanth alseparate; H%Tgeﬁ hreqbfﬁéﬁp
detector .10 _an earch tragil, rec e t ' L f r
obj ect 28 nﬁ’cec%@ ey W%S@%ﬁ"%ﬂ ﬁﬁﬁ%@@r@%@ﬁr ‘QH’SIGD%T {haé)énﬁﬁﬁgﬁrta%ﬁg? ’
search engi 088n ré’&iﬁiﬁf & meHTTPCERrefass i knovpabaqudry elegecter $@atris off
command formats. The matching process undertaken b t‘tile_ sFa%ch tr%'lr‘nl X
recorder 1lahy panapretearmortion d¥t thenhebveikeaddress Ogdt] hel Ae seaiph §UGe
fromthe client was a s r f e it ch
25 = cont acPrapran i exegihe 2us Mt afelY Spindt@y the ehel, HosE Ramie ahd
i nport ant hi pati (}@Waﬁ@_ derblelmg'irﬁlteir}1 Hiee maﬁycuf dhe seser; maefgfmepaiamneigisd &'
execute the searc as wel|l as the search, que ranmet ers..used.
search dfgi sEbmitked taike el f%ﬂr@eﬁbfﬁﬁ{%gm%' éé%ﬁ Vg’g‘r'ﬁrﬁﬁﬁ'ef %&}92{%&@6
the various; i no iggedl dowreoersie df sthessetirch
identify mf%%géfq?ﬁ@gsggﬁgﬁ qmggﬁg@geﬁesﬁg Shgﬂeéﬂde?aul ts, SIO and vvhiich
Q& tittad/tanpof Desaralxlsearch,edl

are ent er ed emginehdRiciarthb @xarmle sbeamin dablel inkltagt e e
shown in Table 1, a search HITP GET request for a search engine URL nmay be

http://turbol O conl x| search. cqi' ?qg=cars&f nt--htnl. Two potential s ?r gB
query par anet er s Using ¢hisrpomtiohics theddRkst thentaibrgcorger digsearghes acﬁgq of

tered by i.2 t in t h i i
val e The sSepial Engiie bl SRR e B htlitethet HibtBictind Sofor BitAbute
search GUer Y- eefintitted fori 2RE - sedrth tduesy cletestot HO. s Hathehadaptey Uik dlasser

t d i "q'
rereRin thniaf?:?\?%thgg %haeblsga?coh Iq%en? de%gctor 10 determines that the search query

submitted by the user is the beginning of a new search trail. More generally, upon
detection of submission of a completed form object from the client, the search
quéry detector 10 and search trail recorder 11 determine if part of the form object
20 matches a known search command format of any of a plurality of search engines
maintained in a database of known search engine search command formats.

The matching process undertaken by the search trail recorder 11 is

important to determine whether or not the form submitted from the client was a
search form or another type of form submission, such as a contact us form, login

25 form, etc. The matching process is aiso important in order to determine the
particular search engine intended to execute the search, as well as the search
query parameters used by that search engine. The adapter table 40 of known
search command formats for the various search engines known to the search trail
recorder is used fo identify which of the search query parameters are defaults,

30 and which are entered by the searcher. For example, following on from the
example shown in Table 1, a search HTTP GET request for a search engine URL

may be hito://turboq 0.com/x/search.cai?g=cars&fmt=html. Two potential search
query parameters arise from this request, namely “g” and “fmt”. One is entered by




the search trail recorder 11 is able to determ ne that this is the
beginning of a 5 search trail for "cars" and not "html". The adapter
definition stored in the adapter tabl¥ 40 is able therefore to distinguish
bet ween form paraneters entered by the searcher and default val ues, such
as session identifiers, user identifiers or other hidden variables. Mor e
general Iy, theeusenrincthesemnetnforfryleist tiae otimisc bgfaurtefalmiamﬂracﬂavméetatﬁe

| ud t | t h t k. add f h f
exocut ng A8 Sethe gl G aneiet GG 10 hG REASE MaiEY @@%éﬁ%sgﬁieaﬁé%%r s
i denti fyi ”glrﬁtﬁﬁecrasé”ﬂfé §é’ar§§f m%é%et%rf sBr&Pin ﬁ@ﬁﬂgbféﬂ tasle 40 s “

attribute constrtutihg part formobject submtted by the client |s
found to nmatheh saas:ﬂbtratﬂ racmnden 14t i ablat to detarminadbat this |s dbe daemmmgemf 8he

h trail der 11 det ti he f 15 ,subni t 1 ed
o seaponseBich tahlar GalE andnaln’s Tid dedler dBten Slpres &Y viaARRblst
trail recorge @T‘rs%ﬂ@ttﬁéréf&%nid éhbﬁﬁgu@htlie%ﬂééh tfoRfl paRbmetéi dterddbyithe

search query detector 10 to indicate that the subm ssion of a known Search
form query Basrchiesanddidefaultt a@luce susbaps sessicaridentifiers, user eotifiers eeother

ol o 3. 2R arnig Meye TR AN 3o et BRI fRet budlfilibed b e
det ect or 10adaptdruidbin 4P istludiée rictobhiyr 120 rétwotlavddeesse ofr di swarehinboginto

i ndicate to the user that a search trail is about to"lﬂlﬂe recorded. |If no
sear ch fl6r nPiREram dor exarding thergared qupnm PHF @ddtianallyeene (GfeMargesearch

recordi ng Ig)cor étépggq @Q@é%er%ﬁe%é‘d? th Egy 14 is able to click on

the trail inorder to turn recordi ng 25 button on or
off and therefore selectively activate the search trail recording feature

Cecorder 1o car It 8CETBSEdind EcAEEBHE bofetifithol balt 67 Hhe faim fotjoct
(l; hanﬁl ng t heubmitted cbg theeclienbin ﬁiurtd to ma‘tétt@r st@;ed;mtlue afwibats & feg r&d@lbtﬁfd
doter i nee. SROEHE thRE BF.aereh tealclesdradT Lk pined afidh (AT Reph DAL 1854

| ndi cat qg t abrﬁ'ﬁw 04 Beardhfelsh. AN a 88atchifeim iefdurelat steppieby Fclﬁkeeeaifdher
was returned by the trail recorder 11, the search query detector

initiates th@ilmecordsrngnsidapier ientifienissaanupiited; af ster 4as ka the @@ﬁgp?ﬁ query

detector 10 to indicate that the submission of a known search form guery has
been detected. The adapter identifier returned to the search query detector 10 is
maintained in a current adapter identifier table 35.

20 When an adapter identifier is returned to the search querty detector 10, a
button 22 on the toolbar 20 displays a recording symbol {o indicate to the user that
a search ftrail is about to be recorded. If no search form was found, and no
adapter identifier retumned, then the recording icon is not displayed. The search
user 14 is able to click on the trail recorder button 22 in order fo turn the recording
25 button on or off and therefore selectively activate the search trail recording feature
of the search trail recorder. The toggling on or off of the search trail recorder is
carried out at step 37 of Figure 3, which has the effect of changing the state of the
search ftrail recorder status data 38 maintained by the search query detector 10.
At step 39, the search query detector 10 determines whether the state of the
30 search trail recorder status data 38 indicates that recording should occur, and that
a known adapter identifier was returned by the trail recorder 11, the search query
detector 10 initiates the recording of the network address of the consecutively
accessed sites in the search trail following return of the search query results to the



accessed sites in the search trail followng return of the search query

results to the 13 e¢lient. An unbroken search trail is constructed froma
"chain" of Referrers URL 'sent fromtHé browser. If a user types in a URL,
cl oses the browser or presses the 'Home' button, the trail is broken

because these actions do not cause a 'Referrer' to be sent to the server.

5 Accor di ngélientwaenuihlveker aseaincti teil isr esnstimted foeh izpfichaint of Refefrers URIor
every DocumentCorr& that js detect a separate

ete even t st 0, TP
GET requestehitdraa {16@0\@% - SEhHER é{@@ﬁyn @eltjggt &PS%%EQ%%F‘R‘@S%% Brﬁsﬁﬁﬁme
recorder 1L St i =Y '
bar anet er s Soie AR g $efl 16 8ok BEREUIGE RACTRII Pt Gaudod Referrer
URL of the tmube sant fodbe servar. referring 10 URL, the title of the page, the
network address of the client, the adapter identifier of the search

ine, and th h d b . L
ieney Brter e chopd@ihay et e S bt Rbotdes 1iSGnn R RENE fon T Siary
stores the”DbEBﬁleﬁf% d daimbpae is adtectd sRRRIIeE Beparal@ "PITTP GET

server. A RAM based daf abase table provides the advantage of enabling the
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i ok badBy U RS T the pacen e BELYOTK aires Obre Shedt, Tie pdapiar ddentfier

accessed | “Pﬁﬂfé‘sgél%rhcénégﬁéj énd "fh@%atréﬁitér{ﬂ\ dri&kas PINEP NS usel.NA ddARIer.
identifier located in step 41 1s not null (i.e. a user has entered a search
query and aCetmoh Gatemiaydnterfasea{CEl)grgpram kacsives these perameters ahistep 43

recorder 1 e t. entri i h t . I

form st eps %hd éﬁgesss%%ﬂhmt aaiﬂﬂ\ﬁf Pﬁebhﬁa@%gﬁggﬁ g% m%'@blbgrég@bﬂ&g
uni que user geR@eh AURARYBRBEd SdAtabase tthBles pryvided tifd ladvantayee o€ &nabling the
sequentially in the dat aanase tabl e 44. Sonetines, a searcher . %\Nander of f
a seardR tFapid ingertionapgisierage ofiparame{wrg dessribiRgevary sten ithgseasel frail.

table 44 wll

Periodically, the RAM based database table 44 is emptied info one of two
disk-based tables 45 and 46 by an emptying routine 47 maintained by the search
trail recorder 11. The first disk-based table 45 stores data characterising each
search trail, whereas the second disk-based table stores data characterising the

20 consecutive sites accessed in each search trail. A new trail is created whenever
the adapter identifier located in step 41 is not null (i.e. a user has entered a search
query and a search form for a search engine known to the search frail recorder
11). Subsequent entries in the RAM based database table 44 then form steps in
the search trail that the user has followed.

25 For each unique user, each subsequent step in the search trall is entered
sequentially in the database table 44. Sometimes a searcher may wander off a
search trail or otherwise be distracted. In this case, the database table 44 will
record URLs that do not relate to the search term or terms originally entered by
the user. To assist in not recording too many irrelevant trail steps, the search trail

30 recorder 11 may limit the length of a search trail to a maximum number of steps or
a predetermined maximum elapsed time between the start of the search trail and
the current search trail step.



record URLs that do not relate to the search termor terns originally
entered by the user. To assist in not recordl ng too many irrelevant trail
steps, the search trail 30 recorder 11may linit the | ength of a search
trail to a maxi mum nunber of steps or a predeterm ned maxi num el apsed tine
between the start of the search trail and the current search trail step.

14d ﬁn Exgmﬂl e omgmmpmdm tﬂaéaoﬁ@atatmammiined it hles R Hesed thhl ﬁdll@ﬂad
an 'S ased tables 45 and 46 t out B et table 44
Stores dat &1 %ﬁﬁcbtaws;ﬁ 75 apsiaesbont a%le%sf% eI Sietalae g, eesy
and scal abi

tabl e 44. Trd gﬁ/he é userl M %ﬁtﬁﬁ?ﬁ%@&%ﬁl rica 'ﬁfjggyg%%@%g%sgafaas
visited by fﬂa@lauﬁellustm‘t%oae eRhmlebfdaﬁatS’mm’demrthatabb dar cher to the
current URL title The title of the page context A short context of where

the search terrng Do |
addr ess of the RIEHE %k

search engi ne the trail was star g
entered that s%“”ﬁq the—trat—v-s ?lﬁlﬁ éﬁ ﬁfé?{c‘? u..ulti re—t-he—pagetHorm
s visited 5 TABle 2 The trail tab| ShedRl fastyisited B USerer m 1 hat
comrenced the trgfdregnd the source|gngi DRL(iha€ reforfiplies isdlarcias tohthen| i n
Table 3. trailild A unique nunber idegtibyipgLthe trail
title The title of the page '
context | A short context of where the search terms
are found on the page
ipaddress The Internet Protocol address of the client
machine
adapterid ' The unigue identifier of the search engine
| where the trail was started
searchierm The search term entered that started the
frail
visitedon The date and time the pagefform is visited
5 Table 2

The trail table 45 stores the search term that commenced the trail and the
source engine (i.e., adapterid), as shown in Table 3.

trailid A unigue number identifying the trail

searchterm The URL last visited bythe user o
adapterid The URL that referred the searcher to the
current URL i L
ipaddress | The IP address of the machine used
userid ' The title of the page :
createdonday A short context of where the search terms
are found on the page
visitcount The total number of times steps in the frail
has been visited
Table 3

The TrailStep table 46 records details about the URL visited as shown in
10 Table 4.



searchterm The URL |l ast visited by the user adapterid The URL that referred
the searcher to the current URL ipaddress The | P address of the nachine
used userid The title of the page cre®t edonday A short context of where
the search ternms are found on the page visitcount The total nunber of
times steps in the trail has been visited Table 3 The Trail Step table 46
records detai | ST

Trall Step step Tmh&:»tep'

e The

page Title of {btepiRL ' url The URLAoinighe mpimber idartifyisg e stemirribe |The
order in the trail of the step contkei#il A short snippet of text show ng the
keyword in coptext—omthe target—page_ada - n Rt—that—Treferred the
searcher to thalt'ﬁ%urrent URL clicked laeﬁﬁggﬁ%ogﬁ@ey_ that the steg was
clicked I on yjgitcount The number| phe URIEST i Sagd BPtheastepeen Vi si tied
creat edonday Apshert—eontext—ot—where—the—search—teras—are—found—otr—the
page sequence The order in the trail of the step
context A short snippet of text showing the keyword
in context on the target page
adapterid - The URL that referred the searcher to the
current URL L
clickedon The date and time that the step was clicked
on
visifcount The number of times this step has been
visited
createdonday A short context of where the search terms
are found on the page
weight The cumulative number of vislts to this trail
step. The total of all steps is the trail visit
count
trailid Foreign key. Uniquely identifies the Trail
this TraiiStep belongs too .

Table 4

The adapter table 40 stores details of the search form parameters that drive
the underlying search engine, as shown in Table 5.

Adapter

adapterid A unigue number identifying a step in the
trail

shorttitle A short title for the adapter (e.g., google)

title The title of the search engine that the
adapter connects fo (e.g., Google Search
Engine)

url The URL of the search engine {e.g.,
hittp://mww.doogle.com)

searchboxurl The URL of the page the searchbox
appears on {e.g., hitp://www.googe.com)

status The current status of the adapter (e.g.,
Alive, Dead, Broken, Buried)
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user enters to use the engine (e.g., q}

testquery An example test qijery term with which to

test the engine {e.g., test)

parameters Other parameters contained in the search

form (e.g., ht)
The time the record was last updated

fastupdatedon

Table 5

As explained previously, the adapter table 40 of known search command
formats for the various search engines known to the search trail recorder 11 is
managed by the adapter manager 12. The search command formats maintained
in the adapter table 40 are periodically validated by the adapter manager 12. The
adapter table 40 contains a description which uniquely identifies a search engine's
search form. The adapter manager 12 periodically (for example, once a day) tests
existing search command formats and connects fo new search engines to derive
new search command formats. If a search command format is found to be
broken, the adapter manager will attempt to repair the broken format. The only
information required to adapt to a search engine is the URL of the web page that
contains the search box.

In this example of the invention, all other information is automatically
gathered by the adapter manager 12. In other embodiments of the invention, a
semi-automatic andfor manuat process can also be used to increase the accuracy
when a search form URL is
transmitted by a search user 14 fo the adapter manager 12, the adapter manager
initially determines at step 50 whether an existing adapter identifier is present in
the adapter table 40 confirming that the search engine located at that URL is
afready known. If this is the case, a confirmation is returned to the search user 14.

of adapting to the correct form. Accordingly,

‘Otherwise, the search form URL is transmifted to a form finder component that



user enters to use the engine (e.g., gq) testquery An exanple test query
termwith which to test the engine (e.g., test) paraneters O her
parameters contained in the search fdim (e.g., ht) |astupdatedon The tine
the record was |ast updated Table 5 As explained previously, the adapter
table 40 of known search conmmand” formats for the various search engi nes

known to t th fsefdéﬁﬁ%r abbdtsthéﬁta dsdarchhengihrist %Earfﬂ'néfgm
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is 20 alrea case, a confirmation is returned to the
search user pammet@r fantifisation isteps isacamietioowh yRrequestipg ibai HTME. seurgeralithe

L ndet ong, S0 KA Hrm&qgaeuéﬁg%rs‘iﬁé Ne PAMIC58ufiS' @deSwh AN HT IR paseR! it
is often the case that the first form on the page is the search page. Once a form is
found, the first text box in the form is used at step 55 to test the search command

15 format (adapter) with the external search engine 52. A test query is transmitted at
step 56, which is then processed by the external search engine 52. A test result
page is then received by the adapter manager 12 at step 57 when the test query
was submitted in the correct search command format. If the result page is found
for the test term, the adapter status is set to “live” in the adapter table 40.

20 The trail searcher 13 enables a searcher to search for their own trails or the
trails created by others that match a given search query. Upon receipt of a search
query from a search user 14, the trail searcher 13 af step 60, acts to maich a

- search query against previous search queries stored in the trail table 45 to identify
related search trails. A full text index on the search term field is carried out to

25 enable the matching to be performed after removing stop words and calculating an
Inverse Document Frequency (IDF) value for each match. The trail searcher 13 is
adapted to enable a user to limit the search fo only their own trails, or optionally to
broaden the search to include the search trails of others. At step 61, the order in
which the related search results are to be presented to the search user is

30 determined by one or more ranking criteria. The order in which the trail search
results are presented may be determined by date, Inverse Document Frequency
match, target search engine, user identifier and/or trail weight. A combination of
any one or more of these ranking criteria may be selected by the user. In other :



I ncluding the search form subm ssion nmethod (i.e. GET or POST) and the
value of the action attribute (i.e. http//google.comsearch). Accordingly,
at step 51, the formfinder conponent ¥ransmits a request for a 5 search
formto an external search engine 52. The search page fromthe

correspondi ng external search engine 52 is then returned to the formfinder

conponent atembeam‘is?i'utsTttallé onay foen@@seﬁtﬁdmaeédi dpmﬁitm rieheorkeadgreskosihthe
from the Do j ect
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guery paraneters, 10 form subm ssion nethod, cookie settings and the search
URL, at step 54. This paraneter |dent|f|cat|on step is carried out by

requesting the HTNewbodieretss of Hee inveatien wherertberPpaddress @f pisers Wgcamgred
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(adapter) wi he extern rch engj ne 52

at step 56, é‘%ﬁh’&%“ﬁ%ﬁ %mfa t domgash %wseqa%ﬁearc@eareaﬁe@ﬁw% 52. A
test result page is then received by the adapter manager 12 at step 57
when the test query was submtted in the correct search command format. |f

the result page i® Usslif@n selectively de@detf@reﬁherwaa@@@mt shese tikeir segeh trail
| t | ¥
to vearch f oTRRENES, TP cante sefielad By o ERATSH ofy aG0s, oy JRALERE'
zi4g| Yﬁn sear?mrqmayhch tiadis u? o inadl rei:oaiexdaﬂ[ dhe goesss f;gi@hsl caar:‘.aeaay rbeuaéniedt
, e al arcne al, S, 0O nma rc er agalns
o ot ous I Racbu R Hess Eromeitt it waiches €F lr SRaBTHS by SesSeienof fpUiborl 48
search trai 'ﬁ)ulb%rfzd)'orW‘éubs@ﬁ@én&ﬂe&ﬂﬁﬂg%ﬁé elorbayy thethall r‘e%o%rr 1 fv‘dl' HeHral O

25 enabl e the matchi ng be performed after renoving stog wor ds and

cal cul ating %ﬁarchax/éﬁsmammm sdapiedntey onlyorgtnew@ear@ teait Watafen whivh

trail search W olimt the search to only

their own tr%&qejsiﬂoq?\t g‘?. orfﬁ?&@?g'%g %e‘#éméf search to include the

search trails of others. At step 61, the order in which the related search

results are to b

nore ranking cri ?EB% g'%ﬁ%g% gse%nlaﬁ?‘lﬁ%e@he#%é{'ﬂea? %Qggg)}n {t'{g ﬁlgﬂj [é)%sﬂ&ﬁ b?/a

15 user. A irail's weight is the cumulative weight of all steps in the trails and is initially

zero. Whenever a trail step is displayed and the user clicks on a step, a server-
side CGI program increments the total weight of the trail step by one (for example,
hitp:/turbo10.com/cai-binfaddweight.cai?stepid=2132213). Sieps 12 that are
clicked on more often acquire more weight. A frail's weight is the sum of all

20 weights of its trail steps. The order of trails in the results step can be displayed in
order of decreasing weight with the more traversed trails appearing first. In other
embodiments, a trail's weight may gradually decrease over {ime, to that newer
trails can become popular by appearing in the results set earller. A user may also
choose 1o view other trails that the user has traversed. Accordingly, the ordered

25 search ftrail resuits are presented to the user, after formatting at step 62. Any
adjustment to the trail weight made at step 63 has the effect of applying a
welghting to the steps of the search trail maintained in the trail step table 46, which
is then taken into account in the sorting of the related search resulls at step 61.

it will be understood that the above described client-side and server-side
30 functions carried out by the search query detector 10, search trail recorder 11,
adapter manager 12 and trail searcher 13 are carried out by computer programs



results are presented may be determ ned by date, Inverse Docunent Frequency
mat ch, target search engine, user identifier and/or trail weight. A

combi nation of any one or nmore of thee ranking criteria may be sel ected
by the user. In other 18 enbodinents, trails nmay be presented based upon
the network address of the «client and/or geographic proximty to the user
who first tcemgrisen Bheetiesidf. instruetidrmsd forecagsing ahpragremmatde appraratusher| P

address of users .is captured. the trail, recorder 11 sers._can. cho to
search for PRYCPIORE] rgadgyr%fﬁtgpcrﬂogahlyerlg_\%,etqpqy?e%lpSg\%,h?igﬁﬁ?pﬁyﬁengs(ﬁe
depart ment, s@é%ﬂhﬁéﬁ' Btelforak NGhbediedIs\P BPEAEpERr priddtarhi ikStaliegriA & dMent,
benefit fromeach others' past searching experiences. A user can

sel ecti vel ywherea the tall vecoxhdlle adapiet reanagen HE andelipinsearaher 14 tare

User s sedr cRoMLe. Praprens. of forinBef ol Bin@heie i S Prigel.
added 10 by gkRRyrUSH dih@mehifbdimhts WRittES ShvéRidd, Othee xalipleeoiders ¢ eatdapterof
a button on the toolbar 20) or by subsequently editing data stored by the

trail recor@eanager thand trll seasehemdd nepdipt esessarlydeptvgted oshpySame
been or ant elnvaiel Seryef” Smiffiv, e duadSE St dchitan, LIS 25 frall o Fpl8UE,
is visited iilbucket d4eind dther tables andidiiabased fegyuirediuiboatasrgngeiigithe aboel
oS8y hegebend s ilrout e o S 488 SEFSS r B icns St the
e 11 ur b g e B o e . that are

clicked on nore often acquire nore weight. Atrail's weight is the sum of

all 20 weights OfEiﬁélﬁxbtfr{j?é t% yegeﬁde%&?od)mﬁr vaHoud ﬂ]dc;ﬁf'édﬁohﬁeaﬁcﬁ'éh'ddﬁitﬁr@

i
can be displayed in rder ecreasi ng wei g.ht W he nore traversed :
trails appeanaygefmade to the tvestion avitheut depagingafremdihe spiiicergmbitgg defined

appear i ny | i e Fegte abedfad, herdB AR Bhamble WALE the SRASBYRRA T fHe,

trails tfmt pfsntioreteditibed spicsetateAocetotidabby Intehet aitde eededed byrectlient,

trail results are presented to_the user, E‘.ter_ formatbl naq at séefP 62..hAr3/
in other embodiments of the invention the sites may be accessed from with an

intranet, extranet or other network running client/server applications.




adjustnent to the trail weight nmade at step 63 has the effect of applying a
" weighting to the steps of the search trail maintained in the trail step
table 46, which is then taken into account in the sorting of the rel ated
search results at step 61. It wi'll be U:ﬁfrstood t hat the above descri bed
client-side and server-side 30 functio carried out by the search query
detector 10, search trail recorder 11, adapter manager 12 and trail
searcher 13 are carried out by conputer prograns 19 conprising a series of
instructi O&i- f@r causing a progranmabl e apparatus or device to perform
desired fuleAl §ality. I'n the above described enbodi nent, the search query
detector i's enbodi ed by a conputer programinstalled in a client, whereas
the trail record 11, adapter nmanager 12 and trail searcher 13 are 5
conput er progr ahs orA@@mm@teqﬁT@gT@ﬁ%@ﬁwdm of sitenactesseday a dlienbinea
server. .In : i . ipventi.on, the trail recorder 11,
adapter . &%5@”“%@@%@%%@@% '@*ﬁ%w%gfe%e%essari | y be hosted on
a sane physical server. Simlarly, the adapter tabl'e 40, trail table 45,
trail step tabl g .46 trail. bucket 44 and ot her_tabl es and dat abases
required for ca&?"ﬁFWQQ MIFHCYLIVE G s‘&ll“?%eﬁo'frhm?i@ﬁﬁi ?‘P;P’?%f"b@ore
| ocat eds ongédieh ehameRr apddi fferent server from the conmput er program or
prograns accessi ng those databases or tables. Finally, it is to be
~under stood that various nodifications and/or additions mnmay be nade to the
invention with rgi 7 L rq.t tng&% efl j
cl ai ns appende%ﬁgﬁgﬁ.ééﬁ@igﬁ%f gﬁ 0':1\/\154'1(% Idsrt nﬁﬁ%algyn%o I rr%sg'?;sf %ﬁféj% ég@fé@gd
i nvent i on cysecutiewly dllvdngakbturs of seaedoquaty Esultstterthetclisnt, dor senes side by

aclient, _ip ot prents of the invention the sites may be accessed
- sthPade i SERAGKG

fromwth ranet or other network running client/server
applications. 20 CLAIMS 1. An automated nethod for recording of sites

d by - dent, icat t K, th hod i ncl udi
The. steps of: et ech mylomBiRdnefios: SacuBfia e diely trheiie O sinp 06

one or{@ordetecting submission of the search query includes:
detecting submission of a completed form object from the client;

determining if part of the form object matches a known search command
format of any of the plurality of search engines. '

23, An automated method according to claim 2, wherein 1'the' search
15 command format includes the network address of a search engine program for
executing the search query. |

4. An automated method according to claim 3, wherein the search
command format further includes one or more search parameters identifying a

user-entered search query.

20 5. An automated method according to any one of claims 2 to 4, wherein
the step of detecting submission of a completed form object by the client includes:

locating form objects in an object model of content served to a client; and

_ adding a routine to each form object to enabié ihterception of the completed
form object upon submission. '



5 search engines; and recording a search trail of one or nore paraneters of
sites accessed consecutively following return of search query results to
the client; for server side storage i1 the network. 2: An autonated nethod
according to claim1l, wherein the step of 10 detecting subm ssion of the
search query i ncl udes detecting subnission of .a conpleted form object from
the client; det8rnm nAngaliompaletd ofethdtb acoordingjtocelamt Ehedieaeiknthen S&Emrcrfh

C e o o BlnS e b0 i e SR B S i st BB

the networkc@#ﬁé’dﬁcﬁﬁaﬁerahé@aht‘éhtmﬁimnmemé@m f@y cliegecuting the search
query. 4. An autonmated nethod according to claim3, wherein the search

command format further includes one or nore search parameters identifyi ng a

user-entered seagch qugf Yutofthted Bt SCEERy “l%t&ggnae‘}% z‘é}?tﬁé’ coftert
of claims 2 to 4, wherein the step of detecting subm ssio a conp ete

f or m obj &ct amHTMb ddcuement;, aod laadie'erm obdexcds ima db@umem jobject mod@lmfdbe ¢tTML
nodel of co tent S rvelg) %\ rﬁ%cand addi I\ (%uti ne to each form
object to e 88\"@9[‘ é’ﬁ?‘? fAncg adppeumenife %‘ﬁﬂ S5PHEY upon

subm ssion. 21 6. An automated method according to claimb5, wherein the
step of locating_all formobjects in, a,docu ct del

served to a clieft |sAnc§P??'ba{:eﬁﬁﬂ“‘§hP@ra?% '@Qn? a'ﬁ%\s BT %‘Br&ﬁj%ﬂ-he
client. 7. egc%bgmﬂmégsémapgqjggmqoﬁﬁ claim6, wherein the content is

5 an HTML docunent, and all formobjects in a docunent object nodel of the
HTML docunent are |ocated once a Docunent Conpl ete event occurs. 8. An

ZUtG‘éan)reda”gtongd gCCOﬁW AGtohatEl #hdhdd AMBBFdthY td @lﬁy'ﬂ\‘[@—of F#RCHVERBHING GLIAES
10 wherein the step of recording one or more parameters of the siles accessed
consecutively from the search quety results is optionally selectabie at the client

once a search quety is detected.

10.  An automated method according to any one of the preceding claims,
wherein fhe step of recording one or more parameters of the sites accessed
156 consecutively from the search query results includes:

recording the network address of the consecutively accessed sites.

11.  An automated method according to claim 10, wherein the step of
recording one or more parameters of the sites accessed consecutively from the
search query resulis further includes:

20 recording one or more of a user identifier, the network address of a referring
site, the network address of the client and search term or terms entered by the
user at the client.

12.  An automated method according fo either one of claims 10 or 11,
wherein the step of recording one or more parameters of the sites accessed
- 25 consecutively from the search query resulis further includes:

transmitting the one or more parameters identified at the client to a trall
recorder server for recordal.



9. An automated nethod according to any one of the preceding clains, 10

wherein the step of recording one or npye paraneters of the sites accessed
consecutively fromthe search query results is optionally selectable at the
client once a search query is detected. 10. An automated nethod according

to any one of the preceding cl.ains erein the ep . of recordin e or
nore paraneters &fsot h&%ﬁ@@éﬂa&eé&%ad afﬁoif@?ggfbﬁls@ffvé% anddpt ﬁemg

guery results includes: recordlng t he network address of the consecutlvely
accessed sites. 11. An autqpat met hod accor di ng to.claim 10, wherein the
step of recordi iy l@hh\ér%t?orﬁmge PHGEN IS, Parameeiars da & fxildsiahle at the trail
consecut i vel¥.dk@MsbRRr search query results further includes: 20 recording
one or nore o? a user |dent|f|er the network address of a referring site,
t he network address of the cllent and search termor terns entered by the

chaim 10 or 11, Viner ARCRAGTIERpTECRRM I BREG3. BBl R RRRuflor

the sites accessed 25 consecutively fromthe search query results furt her

to a traf  rocornipla e g RAM B BEDE"bEk baseablascatfe i mworder

according taegVeri m 12, and further including: initially recording the one
or nore paraneters in a RAMtable at the trail recorder server. 14. An
aut omat ed nmet hod according to claim 13, and further including: 5

periodical ly savijmg R'%‘l takdhatdal ﬁ\eltﬁbdj'a%coﬂﬁﬁ@%t@ﬁh?st@twﬁé@lﬁ raaflffst disk-

recorder server. 15. An automated net hod accordi nfq to claim 14, wherein a
first disk- b@é@édab]ﬁtﬁt@r@t‘iﬁt@§h§m<§eﬂﬁag@@Qbﬁeﬁf% rithch search trail. 16.
An aut omat ed net hod according to either one of clainms 14 or 15,

16.  An automated method according to either one of claims 14 or 15,
10 wherein a second disk-based table stores data characterising the consecutive
sites accessed in each search frail. ‘

17.  An automated method according any one of the preceding claims,
wherein the number of consecutively accessed sites is limited to a predetermined
maximum.

15 18.  An automated method according to any one of the preceding claims,
and further including:

maintaining an adapter table of known search command formats for the
plurality of search engines. '

19.  An automated method according to claim 18, and further including:

20 petiodically validating the search command forfnats maintained in the
adapter table.

20. An automated method according to either one of claims 18 or 19,
and further including:



10 wherein a second di sk-based table stores data characterising the
consecutive sites accessed in each segych trail. 17. An automated method
according any one of the preceding clainms, wherein the nunber of
consecutively accessed sites is |limted to a predeterm ned maxi mum 15 18.
An aut omat ed net hod accordi.ng ;.o any one of the precedi clains, ., and,
further i ncl udi nUtoRRRtAY eI TARS BisRATER ComBTaNS foltme sl & BaN SParehpRAINe:
formats forghhe plurality of search engines. 19. An automated net hod
according to claim 18, and further including: 20 periodically validating

t he search command formats maintained in the adapter table. 20. An

aut onat ed met hod i i one of clains 18 or 19, and further
UBEERIE D biEL L.

i ncl udi ng: 23 automat ying a search command format of a new
search engine; and updating the adapter table. 21. An automated net hod

ol lect i ng. sear oAt nr OrvevBBTRted nethediacsBfiag To dltv 58 ot SEIE' o 20, pnd
engi ne; gndfurtieittihdivdimg: t he search command format from the search

information. 22. An automated nethod according to claim?21l, wherein the
step of 10 collecting search information includes: collecting the HTM.

code of the sear ghli®amg 888 dﬁaflﬁérﬁ\%tﬁ?ﬁ'déHWW'ﬁ 1§l Qb hef aegedith
command format. 23.. Angguto%ated nethodlacco; |gge%%rany g%Edg% cIa?ﬁ% 9to

17, and fuengi&e; gl udi ng:
identifying the search command format from the search information.

22. An automated method according to claim 21, wherein the step of
10 collecting search information includes:

collecting the HTML code of the search box; and
parsing the HTML. code to identify the search command format.

23. An automated method according fo any one of claims 9 to 17, and
further including:

15 matching the search query to previous search queries to identify related
search trails.

24.  An auftomated method .according to claims 23, wherein the step of
matching the search query to previous search queties includes:

conducting a full text search on the search query and previous search
20 queries.

25.  An automated method acéording to either one of claims 23 or 24,
wherein the step of maltching the search query to previous search queries
includes:



15 matching the search query to previous search queries to identify related
search trails. 24. An automated methodaccording to claims 23, wherein the
step of matching the search query to previous search queries includes:
conducting a full text search on the search query and previous search 20

gueries. 25. An autonmated thad accordi to either one of clains 23 or
3. wherein the GTGI dhenTREANGoRnS Tall i aerh deiisr RS Jeip cpestch
queries inglefesfrordaddmdkag the related search trails to search trails

resulting fromsearch queries froma sane user. 26. An autonated nethod
according to either one of clainms 23 or 24, wherein the related search

trails include search ' ' : rA :
Lser and ot her uthe AsL omEBA sl LECORRERS BIRREIQRS of eidin" s GIigk,
23 to 26, amheréinrthbaeldted sedichdrailsrinsledeisegretnbrails resutng fancbeanchidueris

the client.  28. An autonat e& g[‘ijéaeté_hod according to claim 27, wherein the step
of 10 presHPM AFAMR USES ahd QNEIHSERS-t rai |'s i ncl udes: ordering the rel ated

search results by one or nore ranking criteria. 29. An automated net hod
according to claim 28, wherein the ranking .criteria include any one or
more of date, inéérse dbauinsted ragiedseoridiog;to any gae of alp €3 P %S, ansker
I dentifier, i3] l.ght indicative of the cunulative 15 frequency of
user Vi si tsf%h%r[@%igd}l@'a rel ated search trail. 30. An autonated nethod
according to any one of the preceding clains, wherein the comrunications

network is the | | ; 8 : ot her network running
clientfserver ap P%%%ﬁ?ﬁ”@gr%%#égﬁgéﬁ?ﬁﬁaﬁégtﬁgtiggﬁaccording to any one of
t he preceding cl ai s,

28. An automated method according to claim 27, wherein the step of

10 presenting the related search trails includes:
ordering the related search results by one or more ranking criteria.

29.  An automated method according to claim 28, wherein the ranking
criteria include any one or more of date,_ inverse document frequency maich;
target search engine, user identifier, or frail weight indicative of the cumulative

158 frequency of user visits o steps in a related search trail.

30. An automated method according to any one of the preceding claims,
wherein the communications network is the Internet, an intranet, an extranet or
other network running client/server applications.

31. An automated method according to any one of the preceding claims,
- 20 wherein the one or more search engines are maintained on the client.

32. A system for recording sites accessed by a client in a
communications network, the system including:

a search query detector for detecting submission of a search query from the
client to one of a plurality of search engines; and



20 wherein the one or nore search engines are nmaintained on the client. 32.
" A systemfor recording sites accessed by a client in a comunications
network, the systemincluding: a search query detector for detecting

subm ssion of a search query fromthe <client to one of a plurality of
search engines; and 25 a server-side se&b%h trail recorder for recording a
search trail of one or nore paraneters of sites accessed consecutively
following return of search query results to the client. 33. A system
according to claim32, and further include: 5 an adapter manager for

mai nt ai ni ng an @daptwer-siddiseacth knadwecsrdercior eoording 4 Geaprits tizdr of bae or
plurality of search etng\:; n&s. 34. A Séstem acgcordi n? to either one of clains
32 or 33, ANUERAEMGIETS RLPIRE Aetesset canseckiyaly &llaving fatusmiof geaneh quanth
query to preyiiaug heaehtqueries to 10 identify related search trails. 35.
A system according to any one of clains 32 to 34, wherein the search query
detector is a tool bar, browser addon or extension, deskbar, agent, proxy

or like client-siade i i ", h or for use with a
system accor di n?sgo 2‘;5%&%@%%@%@(}?%@@?@% ?@@J&‘%%ﬁﬁé%’ear ch trail
recorder for use with a system-according to any one of clains 32 to 34.

38. An- gdapter n r i a system accor di claim33. 39. A
trail sg)grcher ;ég'r ggégi%?\n ?%ﬁggét/g&emaﬁé 'Bgn@ntﬁfg@ﬂqgﬁ' E@O%‘lﬁ.g%zdfnﬁw.n 8saflt er
sof tware i commang fornests don thesilufity oMsedreR e@lfes. ng out the et hod
perfornmed by the search query detector, search.trail recorder, adapter

nenager and/or trail searcher according to any one of clainms 32 to 39.
' 34. A system according to either one of claims 32 or 33, and further

including:

a trail searcher for matching the search query to previous search queries to
10 identify related search trails. '

35. A system according to any one of claims 32 to 34, wherein the
search query detector is a toolbar, browser addon or extension, deskbar, agent,

proxy or like client-side application.

. 36. A search gquery detector for use with a system according to any one
15 of claims 32 to 34. '

37. A search traif recorder for use with a system according to any one of
claims 32 to 34. | '

38.  An adapter manger for use with a system according to claim 33.
39. A trail searcher for use with a syétem according to claim 34;

. 20 40.  Computer software including program instructions for carrying out the
method performed by the search query detector, search trail recorder, adapter
manager and/or trail searcher according to any one of claims 32 to 39.




