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METHOD AND SYSTEM FOR
GENERATING A SET OF SEARCH TERMS

FIELD OF THE INVENTION

The present invention relates to a method and system for generating a set of
search terms in response to an input provided by a user. More particularly, the
present invention relates to a method and system for generating a set of search terms
in response to an input provided by a user and a value score that is established for

each search term.

BACKGROUND

Search engines are commonly used to search the information available on
computer networks such as the World Wide Web to enable users to locate
information of interest that is stored within the network. To use a search engine,

a user typically enters one or more search terms that the search engine uses to
generate a listing of information, such as web pages, that the user is then able to
access and utilize. The information resulting from the search is commonly identified
as a result of an association that is established between the information and one or
more of the search terms entered by the user. Different search engines use different
techniques to associate information with search terms and to identify related
information. These search engines also use different techniques to provide the
identified information to the user. Accordingly, the likelihood of information being
found as a result of a search varies depending upon the search engine used to
perform the search.

This uncertainty is of particular concern to web page operators that make
information available on the World Wide Web. In this setting, there are often
several web page operators that are competing for the same group of potential views
or customers. Accordingly, a web page’s ability to be identified as the result of
a search is often important to the success of a web page. Therefore, web page
operators often seek to increase the likelihood that their web page will be seen as the

result of a search. -
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One type of search engine that provides web page operators with a more
predictable method of being seen as the result of a search is a “pay for performance”
arrangement where web pages are displayed based at least in part upon a monetary
sum that the web page owner has agreed to pay to the search engine operator. The
web page operator agrees to pay an amount of money, commonly referred to as the
bid amount, in exchange for a particular position in a set of search results that is
generated in response to a user’s input of a search term. A higher bid amount will
result in a more prominent placement in a set of search results. Thus, a web page
operator may attempt to place high bids on one or more search terms to increase the
likelihood that their web page will be seen as a result of a search for that term.
However, there are many similar search terms, and it is difficult for a web page
operator to bid on every potentially relevant search term. Likewise, it is unlikely
that a bid will be made on every search term. Accordingly, a search engine operator
may not receive any revenue from searches performed using certain search terms for
which there are no bids.

In addition, because the number of existing web pages is ever increasing, it is
becoming more difficult for a user to find relevant search results. The difficulty of
obtaining relevant search results is further increased because of the search engine’s
dependency on the search terms entered by the user. The search results that a user
receives are directly dependent upon the search terms that the user enters. The entry
of one search term may not result in relevant search results, while the entry of only
a slightly different search term can result in relevant search results. Accordingly, the
selection of search terms is often an important part of the search process. However,
current search engines do not enable a search engine operator to provide specific
search terms, such as those that will produce relevant search results, to a user. A

system that overcomes these deficiencies is needed.

SUMMARY OF THE INVENTION
In accordance with one embodiment of the invention, a set of search terms

is provided to a user in response to an input that is provided by the user. In response
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to the input, a first set of search terms is generated from a master set of search terms
where a portion of each of the search terms in the first set match the input. A second
set of search terms is then selected from the first set of search terms based upon a
value score that is established for each search term. The value score can be
established based, at least in part, upon how much revenue is generated by the search
term. The second set of search terms can then be displayed to the user.

According to another embodiment of the invention, in response to input
provided by the user, a first set of search terms is generated where the terms are
associated with the input, but do not match the input. A second set of search terms is
then selected from the first set of search terms based upon a value score that is
established for each search term. The value score can be established based, at least

in part, upon how much revenue is generated by the search term.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a system for providing a set of search terms to
a user of a preferred embodiment.

FIG. 2 flow chart of a method for providing a set of search terms to a user
of a preferred embodiment.

FIG. 3 is a more detailed flow chart of a portion of the method depicted in
FIG. 2.

FIG. 4 is a more detailed flow chart of a portion of the method depicted in
FIG. 2.

FIG. 5 is a more detailed flow chart of a portion of the method depicted in
FIG. 2.

FIG. 6 depicts an arrangement for displaying a set of search terms of a first
preferred embodiment.

FIG. 7 depicts an arrangement for displaying a set of search terms of a
second preferred embodiment.

FIG. 8 depicts an arrangement for displaying a set of search terms of a third

preferred embodiment.
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FIG. 9 is a flow chart of a method for providing a set of search terms to a
user of a preferred embodiment.

FIG. 10 depicts an arrangement for activating a system for providing a set
of search terms of a preferred embodiment.

FIG. 11 depicts an arrangement for deactivating a system for providing a

set of search terms of a preferred embodiment.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED
EMBODIMENTS
Referring now to FIG. 1, a system 10 for generating a set of search terms in

response to an input provided by a user is shown. The system 10 comprises a client
20, a website server 30, a predictive search server 40, a database 50, and an event
system monitor 70. The system 10 is preferably configured as a client/server
architecture. The client 20 preferably comprises a personal computer but can
comprise a workstation or any other suitable computer of any size. The client 20
preferably implements a web browser such as Navigator, Explorer, Netscape, or
Mosaic, which enables a user to access a “pay for performance” search engine such
as the one operated by GoTo.com at www.goto.com or as described in pending
U.S. Patent Application No. 09/322,677, which is incorporated herein by
reference. The system 10 can be used in conjunction with other types of search
engines as well.

The client 20 preferably includes a cache memory 22 that can be used in
conjunction with a web browser to store information received from the search server
40, as described below. The cache memory 22 is preferably incorporated with the
client 20, but can also be external to the client 20. The client 20 is preferably
coupled within the website server 30 via a network 60, such as the Internet.
Alternatively, the client 20 can be coupled with the website server 30 via other
networks such as a local area network (LAN), a wide area network (WAN), or a
regional or other form of network. The phrase “coupled with,” as used herein,

means coupled either directly or indirectly via one or more intervening elements.



WO 01/55835 PCT/US01/00332

10

15

20

25

30

5

The client 20 is preferably operative to communicate with the website
server 30 using a communication protocol such as HyperText Transfer Protocol
(HTTP) or any other suitable protocol. The client 20 is also preferably operative
to request a service that is provided by the website server 30 or the predictive search
server 40 without having to know any working details about the website server 30 or
the predictive search server 40. The client 20 is preferably operative to support
JavaScript, which can also be known as ECMASecript, such as the one depicted in
Appendix A, which enables the client 20 to generate requests, store information in
the cache 22, and display information to a user. The information is preferably
displayed through the use of an Internet web browser in an appropriate HTML
subdocument element such as an IFRAME element of the HTMIL4.0 specification
or an ILAYER/LAYER element of the Netscape Navigator.

The website server 30 preferably comprises a computer that is coupled with
the client 20, the predictive search server 40, and the event system monitor 70.
Alternatively, the website server 30 can comprise a workstation or any other suitable
computer of any size or a plurality of computers connected in a network
configuration. The website server 30 preferably comprises a Website Dynamo
Servlet in a standard Dynamo Application Server but can comprise a plurality of
Website Dynamo Application Servers. The website server 30 is preferably
operative to implement a search engine such as the one operated by GoTo.com at
www.goto.com or as described in pending U.S. Patent Application No.
09/322,677. The website server 30 is preferably operative to process requests
transmitted from the from client 20 and is preferably operative to forward the
requests to the predictive search server 40 via an Internet protocol such as the
Unreliable Datagram Protocol (UDP).

The predictive search server 40 preferably comprises a computer that is
coupled with the website server 30 and the database 50. Alternatively, the predictive
search server 40 can comprise a workstation or any other suitable computer of any
size or a plurality of computers connected in a network configuration. The

predictive search server 40 preferably includes a cache memory 42 that can be used
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to store information such as a value score file, as described below. The cache
memory 42 is preferably incorporated with the predictive search server 40, but can
also be external to the search server 42. The predictive search server 40 is operative
to maintain a master set of search terms. As used herein, the phrase “search term”
means one or more individual words, numbers, identifiers, terms, or any other
form of data. The master set of search terms preferably comprises a set of terms
used for use with a search engine for searching the information available on the
World Wide Web. The master set of search terms can also comprise other sets of
information such as library of congress book numbers, a list of car parts for one or
more makes of cars, or a list of the makes and models of cars or boats, for
example.

The predictive search server 40 preferably maintains a list of precomputed
HTML./JavaScripts that correspond to the search terms in the master set. These
scripts can be used to display information to a user as a result of a search. The
predictive search server 40 is also operative to receive and store a value score file
from the database 50 that lists the value score for each of the search terms within
the master set.

The predictive search server 40 is preferably operative to implement a
computer program such as the Java program listed in Appendix B attached hereto
that enables it to respond to requests from the client 20. The predictive search
server 40 is operative to generate UDP protocol responses in response to UDP
requests from the client 20. One such UDP request is a search request that can
cause the predictive search server 40 to identify one or more sets of search terms
from the master set of search terms in response to an input provided by the user, as
described herein. A single predictive search server 40 can be used in conjunction
with one or a plurality of Website Dynamo Application Servers. A plurality of
predictive search servers 40 can also be used.

While the client 20, the website server 30, and the predictive search server 40
are depicted as separate elements, they can be implemented on a single computer. In

addition, the functions of the client 20, the website server 30 and the predictive
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search server 40 can be combined in a single computer or distributed among many
computers.

The database 50 preferably comprises a statistics database that is coupled
with the predictive search server 40 and the event system monitor 70. The
database 50 preferably comprises a Sun Solaris Server and Oracle database
software, but any suitable hardware and software can be used. The database 50 is
operative to maintain a list of value scores for the master set of search terms. The
database 50 is also operative to receive statistical information relating to the search
terms in the master set and update the value scores in response to the statistical
information. The database 50 can receive the statistical information from the
event system monitor 70. The value scores can be automatically updated in real
time, near real time, or at given intervals of time, such as daily, weekly, or
monthly. The value scores can be transmitted to the predictive search sever 40 in
the form of a value score file.

The value score for each search term can be determined in any number of
ways. In a preferred embodiment, a value score comprises a number or index that
is between 1 and 100 and is calculated as a composite based upon a number of
factors. In a preferred embodiment, where the system 10 is used in conjunction
with a pay for performance search engine, the index is a composite in which 85%
of the composite is the revenue that that term has generated for the search engine
operator and 15% of the composite is the number of time the term has been used in
a search in a certain time period. The revenue is preferably calculated by
multiplying the bidded amount for a search term and the number of times that
search term is entered. The time period for the number of searches preferably
comprises one month but can comprise any period of time. The value score can
also comprise one or more letters or other symbols.

In alternative embodiments, the value score can be calculated using
different percentages of the same factors. In addition to the above factors, the
value score can be calculated using one or more of the following factors: the

frequency at which a search term is used, the clickthrough rate of a search term,
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the paid clickthrough rate of a search term, a demographic profile, and a
psychographic profile. The clickthrough rate prefefably represents the frequency
at which users select or click on search results for a given search term. The
frequency can be determined by dividing the total number of search results for a
search term that are selected by a user by the total number of searches for a search
term that are requested by all the users. This can be used as a measure of how
often a user receives relevant information as the result of a search. The
demographic profile preferably represents certain characteristics or features of a
user that can be used to alter the search terms that are display to that user. The
psychographic profile preferably represents certain preferences or tendencies of a
user. For example, the psychographic profile can include the user’s sensitivity to
price of an item such as a compact disc or the user’s preference in music (i.e. rap
music versus opera).

The event system monitor 70 is preferably coupled with the website server
30 and the database 50. The event system monitor 70 monitors the events
occurring on the website server 30 to determine various parameters such as the
total number of searches requested by all users of the site, the number of times
each search term is entered by a user, the number of times a user selects one of the
search results presented to them, the amount of revenue generated by a search term
in a pay for performance type search engine, or other suitable parameters. The
event system monitor collects the data required to determine various parameters
and is able to generate reports detailing the different parameters that can be sent to
the database 50.

The system depicted in FIG. 1 can be used to implement the method
depicted in FIG. 2. Assume for purposes of this example that a user is utilizing a
web browser operating on the client 20 to search information available in a
network such as the World Wide Web, for example. Also assume that the user is
utilizing a pay for performance search engine such as the one that is provided by
GoTo.com at www.goto.com, which requires the user to provide an input to

initiate the search. Upon receipt of an input from a user (act 110), a first set of
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search terms is identified from a master set of search terms in response to the input
(act 120). The input received from the user preferably comprises three
alphanumeric characters entered by the user using a keyboard at the client 20, but
can consist of any number of characters as well as any other suitable input such as
voice input or other input as discussed herein. A second set of search terms is then
selected from the first set of search terms in response to a value score for each
search terms in the first set (act 130). The second set of search terms can then be
displayed to the user (act 140).

Referring now to FIG. 3, the act of receiving an input from a user (act 120,
FIG. 2) preferably comprises the following acts. When a user at the client 20
provides an input, a request is automatically generated by the client 20 and is
transmitted to the website server 30 (act 210, FIG. 3). The request includes the
input provided by the user and requests a response from the predictive search
server 40. Upon receipt of the request, the website server 30 forwards the request
to the predictive search server 40 (act 220).

Referring now to FIG. 4, the act of identifying a first set of search terms
from a master set of search terms in response to the input provided by the user (act
120, FIG. 2) preferably comprises the following acts. After receiving the request
from the website sever 30, the predictive search server 40 identifies a first set of
search terms where the first three characters of each search term match the three
character input provided by the user (act 230, FIG. 4). The first set of search terms
preferably comprises 500 search terms but can comprise any number of search
terms. The first set of search terms can then be stored in the cache memory 42 that
is coupled with the predictive search server 40 (act 240). In alternative
embodiments, the predictive search server 40 can respond to various inputs as
described herein and can identify a first set of search terms by identifying search
terms that have, for example, less than or greater than three matching characters.

In an alternative embodiment, after the first set of search terms has been
selected by the search server 40 (act 230, FIG. 4) the first set of search terms can

be transmitted to the client 20 and can be stored in the cache memory 22. The
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precomputed HTMI./JavaScript for each search term can also be transmitted from
the predictive search server 40 to the client 20. This process is commonly referred
to as aggressive read ahead caching and limits the amount of information that must
be transferred form the predictive search server 40 to the client 20 during
subsequent stages of the present method. The first set of search terms can then be
accessed by either the client 20 or the predictive search server 40 to determine a
second set of search terms as described herein.

In an alternative embodiment, the act of identifying a first set of search
terms from a master set of search terms in response to the input provided by the
user (act 120, FIG. 2), can comprise the following acts. After receiving the request
from the website sever 30, the predictive search server 40 identifies a first set of
search terms where the first three characters of each search term do not match the
three character input provided by the user, but where the search terms are
associated with the input provided by the user. The predictive search server 40
preferably identifies this first set of search terms through a reverse indexing
process the associates search terms with possible inputs that a user can provide.
This allows for the identification of search terms that would likely be of interest to
a user but that do not share the same characters as the search terms.

For example, if a user provided the input “ope” presumably seeking
information about an opera, the search term “New York Opera” could be provided.
In other examples, the input of a portion of a recording artist’s name could result
in the display of songs performed by the artist; the input of a portion of an author’s
name could result in the display of books by that author; the input of a portion of
the name of a state could result in the display of cities located within that state; the
input of a portion of a class name could result in the display of students in that
class; the input of a portion of a school name could result in the display of teachers
in that school; the input of a portion of a symptom of an illness could result in the
display of drugs associated with that symptom; the input of a portion of a type of
animal could result in the display of animals in that classification; and the input of

a portion of the name of an article of manufacture, the name of the manufacturer,
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or the serial number of the article could result in the display of manufacturers of
that type of item. Other relationships are also possible.

In a further alternative embodiment, the act of identifying a first set of
search terms from a master set of search terms in response to the input provided by
the user (act 120, FIG. 2), can comprise the following acts. The predictive search
server 40 can identify a first set of search terms where one or more of the search
terms is identified through either a match between the first three characters of the
search term and the input provided by the user and one or more of the search terms
is identified through a reverse indexing process.

Referring now to FIG. 5, the act of selecting a second set of search terms
from the first set of search terms in response to a value score for each search term
(act 130, FIG. 2) preferably comprises the following acts. The predictive search
server 40 analyzes the value scores that correspond to the search terms collected in
the first set (act 250). The can be done through the use of the term value file that
can be generated by the database 50 and transmitted to the predictive search server
40, as described herein. The predictive search server 40 can then select a number
of search terms, such as six, from the first set of search terms that have the highest
value scores (act 260). In alternative embodiments, greater than or less than six
search terms can be selected. As described herein, the value score can be
determined in various ways.

In an alternative embodiment, the act of displaying the second set of search
terms to the client 20 (act 140, FIG. 2) preferably comprises transmitting a
precomputed HTML/JavaScript for each term in second set of search terms from
the predictive search server 40 to the client 20. In some embodiments this step is
not necessary as the precomputed HTML/JavaScript for each of the terms in the
first set of search terms is stored at client 20 through the aggressive read ahead
caching procedure. The second set of search terms can be displayed to the user is
nearly real time while the user is providing the input but before the user finishes
providing the input. For example, the second set of search terms can be displayed

to the user before the user finishes typing all of the characters of a search term.
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Referring now to FIGS. 6-8, the second set of search terms can be
displayed to the user as shown. The second set of search terms can be displayed as
a list 300 in conjunction with a search engine input screen as shown in FIG. 6.

The second set of search terms can also be displayed in a single list 310 in
conjunction with a search engine results page as shown in FIG. 7. Alternatively,
the second set of search terms can be displayed in a first list 310 and a second list
320 in conjunction with a search engine results page a shown in FIG. 8. The
second set of search terms can also be displayed in other variations and
combinations.

The second set of search terms are preferably displayed in alphabetical
order but can be displayed in descending order based on the value score for each
search term, ascending order of the value scores, other orders based upon the value
score, or in virtually any other order irrespective of the value score. The search
terms preferably appear as links as shown in FIG. 6 that, when selected by the
user, will result in the automatic display of the search results associated with the
search term. Alternatively, the second set of search terms can be displayed as a list
of terms that when selected by the user appear in the search query box of a search
engine. Alternatively, the second set of search terms can be displayed as a drop-
down list that can include links to search results.

The method of FIG. 2 can be repeated if the user provides additional input.
For example, if the user provides a further input such as a fourth character, a
revised set of search terms can be identified from the first set of search terms, as
described herein, and can be displayed to the user, as described herein.
Alternatively, in response to the receipt of additional input provided by a user (act
410, FIG. 9), a revised first set of search terms can be identified from the master
set of search terms (act 420), as described herein. A revised second set of search
terms can then be identified from the revised first set of search terms (act 430), as
described herein and can be displayed to the user (act 440), as described herein.

Referring now to FIGS. 10 and 11, the method and system described herein

can be used in conjunction with a search engine such as the one provided by
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GoTo.com at www. goto.com and can be activated and deactivated by a user
through the selection or deselection of one or more links 330 as shown in FIGS. 10
and 11. The links 330 can be displayed in conjunction with a traditional search
engine entry and can be selected by a user by “clicking” on one of the links 330 to
turn the system on or off.

The foregoing method and system enable a set of search terms to be
provided to a user in a predictive or suggestive fashion. When the user provides a
partial input, the method and system can present the user with a set of search terms
that match the partial input or that are somehow related to the partial input. The
set of searchlterrns can be displayed to the user is nearly real time while the user is
providing the input and before user finishes providing the input. The user can then
select from the search terms predicted or suggested to them without having to
provide the remainder of his intended input. This enables a search engine operator
to provide a user with search terms that are likely to produce the best search results
as well as the search terms that will generate the most revenue for the search
engine operator.

It is to be understood that a wide range of changes and modifications to the
embodiments described above will be apparent to those skilled in the art and are
contemplated. It is therefore intended that the foregoing detailed description be
regarded as illustrative rather than limiting, and that it be understood that it is the
following claims, including all equivalents, that are intended to define the spirit

and scope of the invention.
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{~- BEGIN PREDICTIVE SEARCH HTML FRAGMENT -->

SCRIPT TYPE="text/javascript® LANGUAGE="JavaScriptl.l®*><!--
//This has to precede the IFRAME/ILAYER

function defaultSB() {
return ‘<html><body bgcolor=#ffccl0><center><ing sre=/images/home/ms.gif><center></body</html>’

1
/=--></SCRIPT>

<IFRAME ID=SB SRC="javascript:parent.defaultSB()" anocus="passFocﬁéf}“
HEIGHT=88 SCROLLING=NO MARGINHEIGHT=0 MARGINWIDTH=0 HSPACE=0 VSPACE=0 FRAMEBORDER=0>
<ILAYER NAME=OSB><LAYER ID=SB HEIGHT=88 SRC="javascript:parent.defaultSB () “></LAYER></ILAYER>

< /IFRAME>

<SCRIPT TYPE="text/javascript® LANGUAGE="JavaScriptl.l><l--

//Initialize some useful globals

var cache = new Array() //store a hashtable of prefixes and their cache entries

var values = new Array() //store a hashtable of prefixes and their cache entry values
var noCache = new Array()//store a hashtable of negative responses to prefixes

var tabFromUp = false

//Get a portable ref to the IFRAME oxr ILAYER

SB = (document.all) ? document.all.SB : document.0SB.document.SB;
//Get a portable ref to XKeywords search box

KW = document.search.Keywords

function passFocus () {
if(SB.document.links.length < 1)
return
if (SB.document.links [0]) {
if (tabFromUp) {
SB.document.links[0] . focus ()
tabFromUp = false
}
else {
SB.document .1links [SB.document.links.length-1].focus ()
}
}
}

function change(newValue) {
newValue = canonicalize(newValue)
//alert(’in change with newValue = ‘’+ newValue + ' length= ' + newValue.length)
if (newValue.length < 3) {
showbDefault ()

}elge if(newValue.length == 3) {
if (cache[newvalue] != null) {
scrollCache (newvalue)
}
else {
refreshaAndscrollcCache (newValue)
}
lelse { .
//alert{'in change with newValue = ‘ + newvalue + ' length= ' + newValue.length)

scrollCache {newValue)

}
}//change
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function refreshAndScrollCache (prefix) {//force reload
SB.document. locatlon replace( /d/sc/?prefix=' + escape(preflx) + '&source-generlc )

y -

function makeHref (term) {
return (

'<a href="/d/search/?Keywords='+ escape(term) +

' &type=suggested" target=_parent>‘+ term +</a><br>\n’)
}

function indexOfMinimum(array){
var minimum = array[0]
var minIndex = 0
for (var i in array) {
if(array(i] < minimum} {
minimum = array{il]
minIndex = i

.} s s mvee on i i =+ e e

}

return minIndex

]

function showDefault(){
if(SB.document.images == null |] SB.document.images.length == 0)
SB.location.replace (' javascript:parent.defaultSB() ‘)

}

function canonicalize{value) {
while(value.charAt(0) == * ' || value.charAt(0) == '+')
value = value.substring(l)
return value.toLowerCase()

}

function setCache(key, ¢, v) {
//alert(‘in set cache with key = ‘ + unescape (escepe (key)) + ¢ KW.value = ’ + KW.value)
if(c == null)} {
showbefault () //dont cache cache timeouts
}else if(c.length == 0) { .
noCachelkey] = ’‘none’ //do cache negative responses
showbefault ()
Yelse{
for(var i in c) cfi] = unescape(c(i]) //clean up and sava away this prefix cache
cachelkey] = ¢
‘valueslkey] = v
scrollCache (canonicalize (KW.value)) //scroll to the latest cursor
}
}

function scrollCache(prefix) {
//util arrays
var key = prefix.substring(0,3)
//alert(‘in scrollCache with prefix = ’ + prefix + ‘ key = ‘ + key)
if (cachelkey] == ‘none’) return //if no cache then return early
var list = new Arrayl{)
var listvValues = new Array()

for (var i in cachelkeyl){

//8kip prefix and those that don‘t start with prefix

if (prefix >= cachelkey]l[i] || cachelkey]l[i].indexOf(prefix, 0) != 0)
continue

if(list.length < 5) { //prepopulate list with first candidates
list[list.length] = cachelkey] (i]
listValues[listValues.length] = values[key]{i]

lelse{
var mi = indexofMinimum(listvalues)
if(values{keyl [i] > listValues(mi]) {
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list[mi] = cachelkey]{il
listValues[mi] = values[key](i]
} ’ :
}//else
}//for all in cache[key]
//At this point list should contain 5 highest value words > prefix,
//just alpha sort and show it
list.sort()
if(list.length > 0){
//give it a style
sB.document.write(
«<html><head><style> A {font-size:9pt; font-family: Helvetica, Arial}’ +
‘Ashover {color:red} A:active {color:red}</style></head><body bgcolor=#ffcc00>\n’)
for(var k in list)
SB.document .write (makeHref (1ist{kl})
SB.document.write (' </body></html>"*)
SB.document.close()
lelse
showDefault()
}

//-~-></script>
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APP endix B

rackage com.go2.search.predictive;

mport java.util.*;
import java.net.*;
import java.io.*;

f
¢ This class implements the in-memory Predictive Search cache

¢ At boot time a file with cache entries and their corresponding values
¢ is loaded and processed by this Class and thereafter a service

¢ is made available on a-UDP ‘port ‘to-quickly serve -client -requests

¢ @author Alex Kravets <alex@goto.com>

1) / .

»ublic class Predictiveserver {

&£ X3
€ Bind a UDP port and listen for requests .
* @param args java.lang.Stringl] - Argumenst: /cache/file/path udpPortToBind
/
>ublic static void main(string args{]) {

//Simple usage check

if(args.length !'= 3) throw new IllegalArgumentException(

"Usage: java com.go2.search.predictive.PredictiveServer /path/to/cache perPrefixMax udpPortToBind"};

System.out.println("Starting Predictive Server ...\nTotal JVM Mem Usage Before cache load: " +
{Runtime.getRuntime () . totalMemory ()} /1000000 + " Megabytes: "};
try {

//Load our cache from a file and maintain some stats about it
long start = System.currentTimeMillis():

loadCache(args{0]):

pruneCache (Integer.parseIlnt (args{1]});

buildMap () ;

long end = System.currentTimeMillis();

System.gc(); //Free up some RAM

printStats(start, end);
sexrvicelLoop (Integer.parselnt(args(2]1});
}catch(BException e) {
System.out.println("Failed with: " + e);
e.printStackTrace();
}
b/ /main

srivate static void loadCache(String cacheFile) throws IOException {
BufferedrReader reader = new BufferedReader(new FileResader {cacheFile), 64*1024);
while({true) { '
String line = reader.readline();
if(line == null) break; //Indicates we're done with this file
int valueSep = line.lastIndexOf (VSEP):
//encode for safe transport in HTML/JavaScript
String phrase = line.substring(0, valueSep).trim();
//Ignore phrases that are less than MIN_PHRASE_LENGTH chars
//greater than MAX_PHRASE LENGTH or contain ‘\’
int len = phrase.length():

if (len < MIN_PHRASE_LENGTH || len > MAX_ PHRASE_LENGTH || phrase.indexOf(‘\\) != -1)
continue;

phraselength += phrase.length();

phraseCount++;

String prefix = phrase_substring (0, PREFIX _SIZE);
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//encode for safe transport in HTML/JavaScript

phrase = cleanPhrase(phrase);

String value = line. substrlng(valueSep + 1) .trim();

ArrayList prefixiines;

//2dd a clean line into subBuffers for proceSSLng

if((prefixlines = (ArrayList)prefixMap.get(prefix)) != null) {
prefixlLines.add (phrase + VSEP + value); //will need to disasemble again

}else{ //if we haven’t seen this preflx before than create a holder for it
prefixLines = new ArrayList();
prefixMap.put (prefix, prefixTines);

}//while more lines to read
reader.close();
} 7 /LoadCache

srivate static void pruneCache(int keep) {
//For every prefix in the cache, leave highest "keep® in values
f/and then resort alphabetically, remember and drop those preflxes
//that -had less than MIN_PRERIX_ENTRIES values -in them - - -~
ArrayList small = new ArraylList();
//System.out.println("Prefixes with number of entries exceeding " + keep + ": *};
Iterator prefixIterator = prefixMap.keySet().iterator();
while (prefixIterator.hasNext()) {
String prefix = (String)prefixIterator.next():
ArrayList segment = (ArrayList)prefixMap.get(prefix):;
int size = segment.size():
prefixLigtSize += size;
//Sort entries in the descending order of values if necessary
if(size > keep) {//if prefix too big
//8ystem.out.printin("\" + prefix + "’ by " + (segment.size() - keep) + ". "};
Collections.sort(segment, new Comparatoxr () { )
public int compare(Object a, Object b) {
String aline = (Stringla;
String bLine = (String)b;
int aValue = Integer.parseInt{aLine.substring(alLine.lastIndexOf(VSEP) + 1));
int bValue = Integer.parselnt(bLine.substring(bhine.lastIndex0f(VSEP) + 1))
return bValue - aValue; //induce descending ordering

public boolean equals{Object another) { return super.equals (another); }
12K
//Drop those of lower value
segment.subList (keep, segment.size()).clear();:
}
//Put in desc alpha order for further consumption by buildMap
Collections.soxt (segment) ;
//Remember prefixes that are too short for subsequent removal from prefixMap
if (size < MIN_PREFIX_ENTRIES)
small.add(prefix);
}//for all prefixes
//Actually drop all those that are too short
System.out. prlntln("Nvmber of prefixes with fewer than "+MIN_PREFIX_ENTRIES+" entries: “+small.size());
for(int 1 = 0; i < small.size(); i++} {
//System.out.println("Dropping * + small.get(i));
prefixMap.remove (small.get(i});
}
}//pruneCache

s>rivate static void buildMap() {
//Precompute HTML/Javascript for every prefix in the map
Iterator prefixiterator = prefixMap.keySet().iterator();
while(prefixIterator.hasNext()) {
prefixCount++;
String prefix = (String)prefixIterator.next(}:
//get segment and build Html for it
ArrayList segment = (ArrayList)prefixMap.get(prefix};
String html = HTML_HEADER;
//Make sure to add the prefix into it first I
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StringBuffer entries = new StringBuffer("var ¢
stringBuffer values = new StringBuffer("var v
" ListIterator linelterator = segment. 1lst1terator(),
while({linelterator. hasNext()){-
String line (String) lineTterator.next () ;
‘int valueSep = line.lastIndexCf(VSEP):
//add Jgavascript String quotes
entries.append("," + ESEP + line.substring(0, valueS
values.append(’,‘ + line.substring{valueSep + 1}};
}//all in prefix segment
entries.append(");:;\n"};
values.append (") ;\n");
html += entries;
html += values;
//html += “for(var i in ¢) clil = unescape(cl[il):\n":
html += "parent.setCache(" + ESEP + prefix + ESEP + ",
html += HTMI,_FOOTER:
prefixMap.put (prefix, html getBytes()),
}//for all entries -
//buildMap

yrivate static void serviceLoop{int port) throws SocketExc

PCT/US01/00332

new Array (" + ESEP + pref;x + ESEP};
.new Array(0");

ecp) + ESEP);

c, vi;\n";

eption {

//Bind our UDP port and set UDP in/out buffers high to improve net I/0

DatagramSocket socket new DatagramSocket (port); .
socket.setSendBufferSize(64%1024) ;
socket.setReceiveBufferSize (64%1024) ;
//Enter the etermal loop
while (true) {
try {
DatagramPacket in new DatagramPacket {inBuffer,
socket.receive(in); //block here until a request arr
bytel]l output = lookup(new String(inBuffer, 0, in.ge
socket.send(new DatagramPacket (output, output.length,
//System.out.println("Recieved: * + packet. getData()

inBuffer.length);

ives

tLength()));
in.getaddress(),
length + " bytes");

in.getPort ()]}

}catch(IOException ioe) { }//Indicates read failure, ignore and try again

}//eternal while
/ / sexviceLoop

ysrivate static String cleanPhrase(String dirty){
return URLEncoder.encode(dirty).replace(’'+',"'
/-k
int apoIndex = -1;
stringBuffer sb = new StringBuffex (dirty):
while( (apoIndex

sb.insert (apoIndex,

return sb.toString()}:
*/

/ /cleanPhrase

)

N\) g

wrivate static bytel] lookup(String key) {
Object data = prefixMap.get(key);
return (data != null) ? (byte[l) data : NOPREFIX HTML;

-/ / lookup

{

yrivate static void printStats{long start, long end)

System.out.print("Total number of entries: " + phraseCount + “;
* + phraseLength/phraseCount + " characters®];
*+prefixCount + *

System.out.printin(“Average cache entry is:
System.out.print("Total number of good prefixes:
System.out.println("aAverage size of a good prefix list:

System.out.print{"Time to load cache: " + (end - start)/

dirty.indexOf (charToEscape, apolndex + 1))

_1)

0y

") :
" 4+ (prefixlListSize/prefixCount) + " entries");
1000.0 + " seconds."):

System.out.println(* Rate:

" 4+ phraseCount/{{end - start + 1)/1000.0) + “ per second");

System.out.printin("Total JVM Mem Usage After Cache Load: " +

(Runtime.getRuntime() . totalMemory()) /1000000 + " Megabytes: " +
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Runtime.getRuntime() .totalMemory() /phraseCount + " bytes per phrase");
//System.out.println("Sample HTML: \n" + new string((byte{])prefixMap.get(“afr®)));
//printStats : . S

//Constants

private static final int PREFIX_SIZE = 3;

private static final int MIN_PREFIX_ENTRIES = 3;

private static f£inal int MIN_PHRASE_LENGTH 4;

private static final int MAX_PHRASE_LENGTH = 30;

private static final String HTML,_ HEADER = "<html><head><script>\n";

private static final String HTML_FOOTER = "</script></head></html>";

private static final char ESEP LA

private static final char VSEP

private static final bytel]
NOPREFIX_HTML=(HTML_HEADER+"parent.setCache(\"\", new Array(), new

xray()}:;\n"+HTML_FOOTER} .getBytes();

1.4,
“« ¢

//maps possible prefixes to byte-encoded HTML/JavaScript for them
private static final TreeMap prefixMap = new TreeMap();
//preallocate a single receive buffer for all inbound requests
private static final byte(] inBuffer = new bytell6];

//statistics related stuff
private static int phraseCount;
private static int phraseLength;
private static int prefixCount:;
private static int prefixListSize:;
//class PredictiveServer
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I claim:
1. A method of generating a set of search terms in response to an input from a
user, the method comprising:
(a) maintaining a master set of search terms;
5 (b)  determining a value score for each search term in the master set;
(c)  receiving an input from the user;
(d) selecting a first set of search terms from the master set of search terms in
response to the input received from the user; and
(e)  selecting a second set of search terms from the first set of search terms in

10 response to the value score associated with first set of search terms.

2. The method of claim 1, further comprising arranging the second set of

search terms in a search term list.

3. The method of claim 1, further comprising displaying the second set of
search terms.
15 4. The method of claim 1, further comprising:

® arranging the second set of search terms in a search term list;
(g)  displaying the search term list with the terms arranged in descending order

based upon the value score for each search term.

5. The method of claim 1, wherein the value score is determined in response

20 to an amount of revenue generated by each search term.

6. The method of claim 1, wherein the value score for each search term is
determined in response to a number of times that the search term is used during a period

of time.

7. The method of claim 1, wherein the value score for each search term is

25  determined in response to a frequency at which the search term is used.

8. The method of claim 1, wherein the value score for each search term is
determined in response to an amount of revenue generated by each search term and a

number of times that the search term is used during a period of time.
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9. The method of claim 1, wherein the input from the user comprises a

plurality of characters.

10.  The method of claim 1, wherein (b) comprises receiving statistical
information and determining for at least one of the search terms in the master set and
determining the value score for the at least one search term in response to the statistical

information.

11.  The method of claim 1, wherein (d) comprises selecting search terms that

contain or match input.

12.  The method of claim 1, wherein (d) comprises selecting search terms that

are associated with input.

13.  The method of claim 1, wherein (e) comprises selecting search terms that

have the highest value score.

14. A system for generating a set of search terms in response to an input from a
user, the system comprising:

a database storing a master set of search terms and a value score for each search;

a server coupled with the database, the serving being operative to select a first set
of search terms from the master set of search terms in response to an input received from
the user and being operative to select a second set of search terms from the first set of

search terms in response to the value score associated with first set of search terms.
15.  The system of claim 14, further comprising a client coupled with the server.

16.  The system of claim 14, further comprising an event system monitor

coupled with the server and the database.
17.  The system of claim 14, wherein the server comprises a plurality of servers.

18. A method of generating a set of search terms in response to an input from a
user, the method comprising:

(a)  maintaining a master set of search terms;
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(®)

(c)
(d)

(©

19.

search terms.

20.
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determining a value score for each search term in the master set wherein the
value score is determined by an amount of revenue generated by each
search term;

receiving an input from the user;

selecting a first set of search terms from the master set of search terms in
response to the input received from the user wherein a portion of each term
in the first set of search terms matches the input; and

selecting a second set of search terms from the first set of search terms in

response to the value score associated with first set of search terms.

The method of claim 18, further comprising displaying the second set of

The method of claim 18, wherein the value score for each se€arch term is

determined in response to the amount of revenue generated by each search term and a

number of times that the search term is used during a period of time.

21.

A method of generating a set of search terms in response to an input from a

user, the method comprising:

(2)
(b)

©
(d)

(®)

22.

search terms.

maintaining a master set of search terms;

determining a value score for each search term in the master set wherein the
value score is determined by an amount of revenue generated by each
search term;

receiving an input from the user;

selecting a first set of search terms from the master set of search terms in
response to the input received from the user wherein each term in the first
set of search terms is associated with the input; and

selecting a second set of search terms from the first set of search terms in

response to the value score associated with first set of search terms.

The method of claim 21, further comprising displaying the second set of
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23.  The method of claim 21, wherein the value score for each search term is
determined in response to the amount of revenue generated by each search term and

a number of times that the search term is used during a period of time.



WO 01/55835
1/9

PCT/US01/00332

CACHE t~_22
70\
CLIENT L 20
| | —
ouT IN j ' 7/
co
oUT IN
30 l |
WEBSITE
SERVER
I T CACHE
ouT IN
b R
PREDICTIVE
SEARCH SERVER
403
50 70?
EVENT
DATABASE SYSTEM

SUBSTITUTE SHEET (RULE 26)




WO 01/55835 PCT/US01/00332
2/9

Start

Receive input from user

\

Identify a first set of terms from a
J20 ~——  master set of search terms in
response to input

\

Select a second set of terms from
7130 ——— the first set of terms in response
to a value score

¥

Display second set of search
terms to user

SUBSTITUTE SHEET (RULE 26)



WO 01/55835 PCT/US01/00332
3/9 -

3}%3 -

Y
A request is generated by the

210 —~ client and is transmitted to the
website server

The website server receives the
220 —~— request and transmits the request
to the search server

(

To 120

From 110

’\/
Identify search terms that have

230 —~"| characters matching the input

Store search terms in cache

To 130

SUBSTITUTE SHEET (RULE 26)



WO 01/55835 PCT/US01/00332
4/9

From 120

3—/ 5
Analyze value scores for search

RE50O T terms

)

Select search terms having the
260 ™~ highest value scores

—~r From 140

Y
Receive additional input from user
410"

)

Identify revised first set of search
420 _~ | terms from mater set of search terms

)

Identify revised second set of search
430~ | terms from first set of search terms

\

Display revised second set of search

440~ terms to user

SUBSTITUTE SHEET (RULE 26)



PCT/US01/00332

WO 01/55835

5/9

a

0109 1N0qy | SUoRe|eY Jo1soAur

_ 0109 UM $$35 ael _ JUNOJ0Y Inoj abeueyy _ 9IS INOA 151

“* [OAEIL S ‘BUIbpOT ‘SSSINTD)
'PARIL IV foARI SIUIADY
[ELCITN

> DUIPPOM 'SI9d FUSWSACIAWT
SWOH ‘Bujuspies ‘DUe0)
9417 SWOoH

* STI005 SBNN ‘ALY SOIAOR
"BUNGWIED ‘SUORIemY AllWey
Jjusuwuieltojuy

" $p00Y DUHGAS SU0H53[3
‘SIINdwo) ‘s¥ood_omny
fuiddoys

= (AIESH 5,U9WOM "TESH 5,Uo W
SIIaaNS 73 Sbruq SS9WH % PId

yijeoH

goIess muw EIEETg N
(4%
iB31e) 8 :oumu:vm

JO/uUQ :yoresguews

0409 1oy
paziwoysnd
S 4240jdx3

1BUIRY] @

** 53PUIDY JA0D S SMON
‘Un%jo07] ‘ATOYSIH ‘JUSWUOIIATS
Soualgjoy

* S59UISTIg [[eWS ‘DURSoAU]
———

90UeRInsy] ‘Souelly oWoH ‘3geq
d5ueuly

TISOH oM "SIemy0s ‘IeMpier
Tonduoy ‘Sstues Jejndwoy
suRAdwo)

_— 00¢%

SUBSTITUTE SHEET (RULE 26)



PCT/US01/00332

WO 01/55835

6/9

L

728 weu O [ ] X
a
B eaue 0109 Jatpoue 0y dwng _ —00 __r _ w'._.r
W0I°3U0Z30p MM
“djysiumo
1od a|qisuodsas Uy gnd [esousb Bl BunedNpa pue SaDIAIBS B SPNPoId patelRy
60p In0A ‘a3is qam JnoA ‘sBop 4noA ‘noA sjowoud 03 paubisap ‘suzeben INIT
-NO pue abueyoxg sJepsalg YL 13y, ayy uo ‘sBop Joj dois 351 Jnoj ‘suQ Zbog
JoU, oif U0 SBOp J10J dO3s 351 JNOA — jeUQ 25604 °7 Guidwng sebung
<KSH0dS 518 B IV
& SHHOTS KIuswujensiug g
WO oLyouo - Mmm
SjuspusjULBAngG PASURD DXV - | JI0D SIMEIIN K SUORoRmY Ajl
5" 'sMoug bog oLjougQ doer 1 <« JUswuERug g
BUBEy 6og
mT _ o Gop MG _ woobog | «OUIqWeS KiUSwuenelg
SRS PAHLUD +9ps 600 1ePWO A 0109 03 344 NOA PIROM
Bop Joj psyosess NOA
AL _ OUIGOUS _ ERIEIEIET _ 337 SWoH _ TijesH _ Joueuy SVEV ] _ J331e) g uoneanpy _ fURNAWo)
vew - AA
o o2 1 -8 PENE B BN B g o ag P| eojduns spew yoless
SN FIOUY INOS SIRNE o o B
] _ _ g — 3 0109 pue ¥ 3dA ;.
awE_._a_ 009 o] (3] ssauppy]
& _ dpH  Slo0L  soluoAed MAIA  IP3 ad
REE] i

-Ole

SUBSTITUTE SHEET (RULE 26)



PCT/US01/00332

WO 01/55835

§ 4

v

wwewt O | ]

[=]

eaue 0109 Jatpoue 03 dwng _

7/9

PRIAY MIAA nwu
YNSRI pIRILUN

1102°310Z30p MMM

"diysiaumo

3od ajqisuodsas uy 2yqnd Jessuab s Buneonps pue sadIAleS B SPNpod pajejey
Bop InoA ‘aj1s gam noA ‘sbop 1noA ‘noA ajowosd o3 paubisap ‘suizebel NI

-NO pue abueyoxg sJopaaig 3UL ey, auj uo ‘sbop Joj do3s ISy JnoA ‘auQ zBoq

*Jau, 243 uo sbop J0j do3s 3Si1 IN0A — j3UQ Z

wod'oLyoud Mmm
SuapuRURdng Pasuadl IHY
3T 5MOuS

oHjouQ oL T

Wwoo-6op mmm//:dny
ta)is 60Q RO 3G 0109 O3 I NOA PINOM

— wioo’bog

fuidwnt sebung
<Ks110dS J1EM B IV
K SHOUS K JUSWUENsIT °¢

J/05 STMETN « SUORPEnIY Alue]
« JUSWUEHRIS 7

buibey bog
KEuques <« justiueneius ‘1

— Ol&

Bop J10j paydieas noA

ARl

puigdoys * wucm‘_muwd_ 9JI7 aWOoH _ _._u_mﬂ_n__ Qoueuly Juswuleusiuy ‘

ey guopenpl |

e

> FIOUCT TUNO& PIIPedE o

TTSIVIUE AP AUNM N R

ote

Jaulenbop

lieabop
ewbop .

@I

]

4

0109 pue 1 adA ).

| | |

sl o0 [2]

1@ ssauppv]]

& |

dpH _ Sl00)  sajdoAey  MSIA - 3ip3 g

XQC

@

SUBSTITUTE SHEET (RULE 26)



PCT/US01/00332

WO 01/55835

8/9

01

5109 I0qY _ Suone[SY J03SaAU] 0109 WM $$4.9%EW _ JUNOJDY INOA a6euB) 9|S ANOA 35T

0£e | *3jdwiis apewl o.leas

"~ JBARIL 571 ‘BUIDPO] 'SISI) ** 5p009 DUIHOAS "SIUCLF
TSAEIL Y ‘ACIL SIMUSADY L et
[oABT] puiddous

** DUIPPIM ‘Sjed JUSWIA0IAW] * TA[eSH S,USWOM ‘THIeSH 5,U8 W
SUOH ‘PEIUSPIES 'DUR00) SBGANG g SOMIQ ‘SSew 3 3910

©J17 sWoH TIIE9H

-+ 539008 IBNW AL B SOIA0N - [pIeas qof ‘TPaIe)
pujjquues ‘suonoemy Ajlwed ‘Dupuell Uo[EoNp3 =bafio] TT-A
JuowureaIug ioxie) »g uoneonpl

30 /uo :yoaeesuewSY

J

@ﬁ

i1 0109 pue Joj Burjoo) a4,noA Jeym 3dAy Aidwis

0109 4oy
pazZILoISNd
S J24010%x3

Jausa)U] @

" 53PUIDY JAOD ) ‘SMBN
U500 ‘ATOISIH ‘JUSWIUOIIALT
Nua19joy

- 553URNg fjews ‘BURSIAUT
'9oUBINSU] ‘S0UBUY SWOH 1G5g
aouelly

* DUNSOH Gom oTemMijos ‘SIempier]

._wuamEoU EENED) LmqumEOU
sugndiuo)

UUOPDT

SUBSTITUTE SHEET (RULE 26)



PCT/US01/00332

WO 01/55835

9/9

1 g

0L

01,09 MN0oqy _ Suone[oY JOISIAUT _ 0109 UIm $53. el _ JUNO2Y INoA abeuely 9IS NOA s
\ *** S9PUSDY JA0D) [ TMIN
+* TSARIL SN ‘DUibpo] S95Iu) - 5p00%) bUIHOWS ‘SU0009g 0m{o0] ‘AT035IH ‘JUSWUOIIAUS
TOARTL IV ‘[oABI] 8ImMUusSApY ‘SIeINdWo) 'S00g ‘OMmy CRIESEIEN

|9ARl) puiddoys

* BUIPPM ‘S1od AUoWaA0Iaw] *** (§|eoH S,UsWOM ‘THIESH S,USH ** 553UISNg JjewS 7__5?5.
3WoH ‘buiiapies ‘Buro0) ‘SoNddng g Sbrig ‘Ssoumid R.391g ‘90UBINSU] ‘S5Ueuld oWoH ‘IGag
8317 sUWioH talesH @oueuly
"+ SH0AS DBNN ‘AL 3 SOIAOW + (0Jess qof ‘S1e91e) " DURSOH oM ‘S1eMJ0s ‘S1empaiey]
‘buijquies ‘suonoemy Alitied ‘DUBUERUL] "TOREoNPZobafjod Ci IRdWo) ‘Sewed Isinduioy
JuSwiueo3ug i23a1e) g uoneonpy GuRnduio)

4O /UQ :YoaeegHewSy

*3]dwijs apew yodiess

@_ | WODS

$o¢ it 0109 pue Joj Bupyoo] a4,n0A Jeym adAy Ajldwis f
siasn \%,
0109 10y wv\w
paziwoisny \%
S 1240)0x3

1BUIRY] @

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US01/00332

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) :GO6F 7/00, 17/30
USCL :707/3,4,5

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

UsS. : 707/3,4,5

Minimum documentation searched (classification system followed by classification symbols)

NONE

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

WEST

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 5,206,949 A (COCHRAN et al.) 27 April 1993, 1-23
the entire paper is relevant

Y US 5,715,444 A (DANISH et al.) 03 February 1998, 1-23
the entire paper is relevant

Y US 5,742,816 A (BARR et al.) 21 April 1998, 1-23
the entire paper is relevant

Y US 5,745,894 A (BURROWS et al.) 28 April 1998, 1-23
the entire paper is relevant

Y US 5,819,259 A (DUKE-MORAN et al.) 06 October 1998, 1-23
the entire paper is relevant

Further documents are listed in the continuation of Box C.

L__l See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered

to be of particular relevance

"E" earlier document published on or after the international filing date

"L document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"o" document referring to an oral disclosure, use, exhibition or other
means

"p" document published prior to the international filing date but later than

the priority date claimed

" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

08 FEBRUARY 2001

Date of mailing of @e @\ternational search report

APR 2001

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.  (703) 305-3230

Authorized officer

K Notthaas

THOMAS BLACK] ,

Telephone No. (¥03) 305-9707

Form PCT/ISA/210 (second sheet) (July 1998)*




INTERNATIONAL SEARCH REPORT

International application No.

the entire paper is relevant

PCT/US01/00332
< (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 5,995,979 A (COCHRAN et al.) 30 November 1999, 1-23
the entire paper is relevant
Y US 6,012,053 A (PANT et al.) 04 January 2000, 1-23

Form PCT/ISA/210 (continuation of second sheet) (July 1998)%




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

