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(57) ABSTRACT 

A method and apparatus are provided for a dynamic infor 
mation connection engine. User actions are detected on at 
least one client system. In response, a determination is made 
Whether the user is searching for supported information. 
When the user is searching for supported information, 
information is extracted electronically from third party Web 
sites, direct supplier connections, and intermediate data 
bases. Potential information suppliers are automatically 
selected in response to the detected user search. Queries are 
formulated from the user search and transferred to each 
selected supplier over a network coupling. The queries 
include a request for information. Responses are received 
from the suppliers, and the responses are used to generate a 
result list for the user. The result list includes information 
and query status information. Further, an electronic link may 
be provided to a Web site of each supplier from Which the 
information Was derived. 
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METHOD AND APPARATUS FOR DYNAMIC 
INFORMATION CONNNECTION ENGINE 

RELATED APPLICATIONS 

[0001] This application is a divisional of US. application 
Ser. No. 09/815,836, ?led Mar. 22, 2001, Which claims the 
bene?t of US. Provisional Application Ser. No. 60/191,346, 
?led Mar. 22, 2000, each of Which is incorporated herein by 
reference. 

BACKGROUND 

[0002] 1. Field of the Invention 

[0003] The present invention relates to systems used to 
?nd and present information from multiple sources, and 
more particularly, to systems that ?nd information on the 
Internet from suppliers or purchasers of goods, services, or 
commodities and present that information to potential pur 
chasers or suppliers performing comparisons. 

[0004] 2. Description of Related Art 

[0005] Since the conception of the Internet and extending 
through the development of Hypertext Transfer Protocol 
(HTTP) and the World Wide Web (Web) to the present, one 
of the biggest barriers to people taking full advantage of the 
capabilities offered by the Internet is the dif?culty in sifting 
through the available information to ?nd the desired infor 
mation. Currently, there are many different search systems 
available on the Internet. The broad categories of search 
systems include systems that address very narrow collec 
tions of data, systems that operate by ?rst building a local 
database that describes the contents of the searched Web 
sites, and systems that target a speci?c type of data. There 
are a number of Ways in Which these systems differ, such as 
the range of information they attempt to search, the technical 
mechanisms that they use to search, the user interface they 
provide for specifying the desired data, the user communi 
ties to Whom they are available, the Way they are marketed, 
and the business models that they are designed to support. 

[0006] An example of search systems that address very 
narroW collections of data are the “captive” search systems 
that are built into/for individual Web sites, and alloW users 
of the Web site to ?nd desired information Within the speci?c 
site. In general, there are useful implementations of these 
systems available, often having user interfaces that can be 
customiZed to re?ect the contents of the site. HoWever, these 
search systems are usually not helpful in performing com 
parisons because individual Web sites are typically main 
tained by individual companies, so the same search opera 
tion does not return comparable data. 

[0007] A typical search engine that purports to search the 
entire Web (that is to say, HTTP servers, Which is a subset of 
the entire Internet) operates by ?rst building a local database 
that describes the contents of the searched Web sites, and 
then searches that database in response to user queries. 
Search systems of this type differ primarily in the Way they 
determine Which pages of data from Which sites are to be 
added to the database, and in hoW the database is managed 
and condensed, as it is impractical in most cases to keep an 
entire copy of the search range on the search system. 
Systems of this type typically repeat the process of gathering 
data from the Internet periodically in order to update the 
local database so that it accurately re?ects the contents of the 
various Web sites searched. 
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[0008] Search systems that target a speci?c type of data 
operate like the systems that address very narroW collections 
of data and the systems that operate by building a local 
database in that they must gather data from the Internet 
before users can make requests of the search system. HoW 
ever, the data gathered is generally ?ltered to determine if it 
is the desired type. This can either be done implicitly by the 
search system operators manually creating a list of the Web 
sites that should be searched, or explicitly by an automated 
portion of the search system. Most existing comparison 
shopping search systems Work in this Way. 

[0009] Another aspect of existing Internet search practice 
is the technique of processing individual Web pages using 
automated systems to extract desired data, Where the Web 
pages typically include HTML source text and are intended 
to be presented to a human user. To an extent, this technique 
is used by the systems that operate by building a local 
database and the systems that target a speci?c type of data 
because they have to differentiate HTML formatting direc 
tives from text content that is to be searched and from the 
URLs of other referenced Internet objects that may be the 
target of subsequent database building. 

[0010] HoWever, the more detailed and speci?c process of 
analyZing a Web page for a particular piece or type of data, 
often referred to as scraping, is not employed by most search 
systems. There are many systems, both for searching and for 
other purposes, that employ scraping. HoWever, many scrap 
ing implementations have less-than-desirable performance 
and/or search characteristics and are unsatisfactory for appli 
cations in Which scraping Would otherWise be a viable 
technique to employ. 

[0011] Additionally, most existing systems that perform 
scraping are very limited in the Web site structures that they 
support. For example, some Web servers require that the 
accessor, typically a user, reach a page by passing through 
a series of other pages. In this type of Web site, the content 
of a page depends not only on its URL but also on prior 
history, the page location Within a framed page, page content 
that is generated dynamically (such as by a client-interpreted 
embedded language like JavaScript), and cookies set from 
the server. Most of these sites cannot be accessed by 
traditional scraping systems because the systems cannot 
process a sequence of pages or fully emulate all of the 
broWser functionality required by some pages. 

[0012] Consequently, there is a need for a system that 
ef?ciently gathers and evaluates information from multiple 
electronic sources and presents relevant information to 
potential buyers, sellers, or traders. This information 
includes, but is not limited to, information regarding goods, 
services, and commodities. 

SUMMARY OF THE INVENTION 

[0013] A method and apparatus are provided for a 
dynamic information connection engine, Wherein user 
actions are detected on at least one client system. In 
response, a determination is made Whether the user is 
searching for supported information. When the user is 
searching for supported information, information is 
extracted electronically from third party Web sites, direct 
supplier connections, and intermediate databases. Potential 
information suppliers are automatically selected in response 
to the detected user search. Queries are formulated from the 
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user search and transferred to each selected supplier over a 
network coupling. The queries include a request for infor 
mation. Responses are received from the suppliers, and the 
responses are used to generate a result list for the user. The 
result list includes information and query status information. 
Further, an electronic link may be provided to a Web site of 
each supplier from Which the information Was derived. 

[0014] The descriptions provided herein are exemplary 
and explanatory and are intended to provide examples of the 
claimed invention. 

BRIEF DESCRIPTION OF THE FIGURES 

[0015] The accompanying ?gures illustrate embodiments 
of the claimed invention. In the ?gures: 

[0016] FIG. 1 is a block diagram of transaction system 
architecture of an embodiment. 

[0017] FIG. 2 is a block diagram of a transaction system 
process How of an embodiment. 

[0018] FIG. 3 is a How diagram of a dynamic information 
connection engine of an embodiment. 

[0019] FIG. 4 is a block diagram of the server organiZa 
tion of an embodiment. 

[0020] FIG. 5 is a block diagram of a transaction process 
How of an embodiment. 

[0021] FIGS. 6A and 6B diagram user operation and 
information How of a search system of an embodiment. 

[0022] FIG. 7 is a block diagram of a load balancing 
arrangement of an embodiment. 

[0023] FIG. 8 shoWs a client system organiZation of an 
embodiment. 

[0024] FIG. 9 diagrams a How of supplier cookies of an 
embodiment. 

[0025] FIG. 10 is a diagram of a Copilot Servlet organi 
Zation of an embodiment. 

[0026] FIG. 11 shoWs a data analysis adapter con?gura 
tion of an embodiment at a data Warehouse. 

[0027] FIG. 12 shoWs a data analysis adapter con?gura 
tion of an embodiment at a server site. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0028] The method and apparatus of an embodiment gath 
ers, processes, and delivers information relevant to implicit 
or explicit user queries. An embodiment of the dynamic 
information connection engine, or search system, speci? 
cally addresses, but is not limited to, systems Where the user 
queries are travel itineraries or descriptions associated With 
a desired trip, and Where the information includes different 
travel options that ?t the itinerary and Which the user can 
purchase. These travel options include, but are not limited 
to, airline, hotel, and car rental information. This system is 
easy and inexpensive to implement and maintain, and pro 
vides loWer distribution costs. Further, the system of an 
embodiment promotes relationships With brand-loyal cus 
tomers While also increasing aWareness of other available 
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suppliers through extensive comparison capability. More 
over, the system supports the capture of data on consumer 
and competitor behavior. 

[0029] FIG. 1 is a block diagram of a transaction system 
architecture 100 of an embodiment. The system architecture 
100 includes one or more system servers 102 coupled among 
at least one client space 104 or client device 110-116 and at 
least one participating product supplier and informational 
Web site 106 via at least one netWork 108. The client devices 
110-116 include, but are not limited to, computers, personal 
computers, portable computing devices including hand-held 
computers, personal digital assistants, and cellular tele 
phones. The client devices 110-116 may host standard Web 
broWsers as Well as custom applications softWare. The 

netWork 108 includes, but is not limited to, Wired netWorks, 
Wireless netWorks, and combined Wired and Wireless net 
Works. The transaction system architecture 100 accommo 
dates an optional ?reWall. 

[0030] FIG. 2 is a block diagram of a transaction system 
process How 200 of an embodiment. A user broWses the 
Internet 201 using a client 202 or client computer. The user 
accesses 210 a World Wide Web site 204, or Web site, in 
order to shop for a prospective purchase. The client softWare 
tracks the user’s actions, reporting 212 a subset of these 
actions to the system server 206, or server. The server 206 
collects this information and retains it for future use. The 
server 206 also immediately analyZes the user action and, in 
response, makes electronic requests 214, or shadoW 
requests, to product and information suppliers 208, or sup 
pliers, to obtain relevant data. The shadoW request commu 
nicates the key elements of the action being taken by the 
user. In response to the shadoW requests, the server 206 
receives responses 216 from the various product and infor 
mation suppliers 208 available online. The server 206 evalu 
ates the responses and formulates a response for the user. 
The response is transmitted 218 to the client 202. 

[0031] FIG. 3 is a How diagram 300 of a dynamic infor 
mation connection method of an embodiment. User actions 
are detected on at least one client system or access device 

302. In response, a determination is made Whether the user 
is searching for a supported type of information 304. When 
the user is searching for product purchase information, 
information is extracted from user actions 306. Potential 
suppliers are automatically selected by a server in response 
to the product information 308. Queries are formulated 
using the product information and transferred to each 
selected supplier over a netWork coupling 310. The queries 
include a request for product purchase information. 
Responses are received from the suppliers, and the 
responses are used to generate a result list for presentation 
to the user 312. The result list includes product purchase 
information and query status information. Further, an elec 
tronic link is provided to a Web site of each supplier from 
Which the product can be purchased. 

[0032] FIG. 4 is a block diagram of the server organiZa 
tion 400 of an embodiment. Servlets including a Start 
Servlet 402, a Load Balancing Servlet 404, a Copilot Servlet 
406, and a Web Relay Proxy Servlet 408, along With a 
factory infrastructure 410 and server databases 412 support 
the bulk of the server processing, but the system is not so 
limited. 
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[0033] FIG. 5 is a block diagram of a transaction process 
How 500 of an embodiment. The system supports couplings 
among numerous clients 502, third party systems 504, 
search-speci?c interfaces 506, provider Web sites 508, server 
sites 510, and data Warehouse 512 or database sites using at 
least one netWork 514. The netWork 514 includes any of a 
number of netWorks, for eXample, the Internet. The system 
of an embodiment includes separate client and server por 
tions, although this division is not a necessary part of the 
invention. The different types of communication betWeen 
the client 502 and server 510 are ordered top-to-bottom to 
match the sequence With Which these types of communica 
tion are performed by any particular client 502. At any one 
time, there Will typically be a large number of clients 502 
communicating With each server system 510 as represented 
by the stack of clients 502. 

[0034] In an embodiment, the user interacts With a client 
to input the itinerary and to vieW the results, While the 
gathering and processing of the information is performed on 
a central server. Alternate embodiments could perform all of 
the processing in the system With Which the user directly 
interacts, or the controlling decisions about What data should 
be gathered and processed could be made by the central 
server but With the actual gathering carried out by the client 
systems in order to alter the over-all usage of netWork 
bandWidth required by the system. 

[0035] The client system of an embodiment incorporates a 
standard World Wide Web (Web) broWser (HTTP-protocol 
client). This provides a simple, standardiZed mechanism for 
actually displaying results. The broWser is also used to vieW 
the Web sites of travel suppliers When the user decides to 
purchase one of the travel options presented. 

[0036] As a matter of convenience, an embodiment uses 
the Hypertext Transfer Protocol (HTTP) for communication 
betWeen the client and server. This protocol is Well sup 
ported by a variety of off-the-shelf softWare components, 
and is also used by the associated Web broWser. 

[0037] The server portion of the system is composed of a 
set of servlets accessed by the client making GET and POST 
HTTP transfer requests. A servlet is an ongoing process that 
services some requests received by a Web server. In an 
embodiment, the servlets are Written in Java, but are not so 
limited. 

[0038] In the interest of simplicity, only the interactions 
betWeen a single instance of a client system and a single 
server are described herein. HoWever, it is understood that in 
actuality each different client proceeds through the possible 
sequences of operations independently and asynchronously 
of the others. In addition, an actual commercial implemen 
tation can employ several different, parallel server systems 
at one or more different physical locations in order to supply 
the necessary processing poWer and reliability. 

[0039] The Start Servlet handles the initial communication 
With a client that is just starting a session. Not only may the 
user’s system that hosts the client be turned on and off 
repeatedly, but the actual client subsystem may not be used 
each time the user starts his/her system. Therefore, the server 
portion of the invention is capable of handling a number of 
separate start/initialiZation cycles of each different client 
over the client’s life span. 
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[0040] One key operation for Which the Start Servlet is 
responsible is the association of a client-generated user 
identi?cation number (UID) With each unique client system, 
and for ensuring the existence of the appropriate user 
speci?c entries in the server’s databases. The UIDs, as Well 
as session IDs (SIDs) and other identi?er values used in the 
preferred embodiment are 128-bit values created such that 
they should be absolutely unique. They are created using the 
WindoWs Globally Unique Identi?er (GUID) mechanism, 
Which is in turn based on the Open SoftWare Foundation’s 
(OSF’s) Universally Unique Identi?er (UUID), a component 
of the OSF Distributed Computing Environment (DCE). 

[0041] After the client has initiated communication With 
the server by making a request to the Start Servlet, the client 
makes a subsequent request to the Load-Balancing Servlet. 
The Load-Balancing Servlet determines Which of the poten 
tially multiple server systems at a particular location is in the 
best position to serve future requests for information coming 
from the requesting client. 

[0042] The Copilot Servlet is responsible for the ful?ll 
ment of most other information requests from the client. The 
Copilot Servlet receives requests from the client any time 
the Web broWser With Which the client is integrated is 
navigating to a Uniform Resource Locator (URL), or infor 
mation identi?er, Which the client determines (more on the 
mechanism beloW) may be a request for travel information. 
The servlet responds to these requests in one of tWo Ways, 
depending on the client’s HTTP request. 

[0043] In one situation, When the client’s request does not 
contain adequate information for the server to perform a 
search for purchase alternatives, the server informs the client 
of this and no additional processing takes place. Note that, 
in an embodiment designed to ?nd and present a category of 
information other than travel alternatives, the type of URL/ 
request screening performed by the client prior to making a 
request of the Copilot Servlet could use different criteria, but 
the step could still be performed. 

[0044] The other situation is the one in Which the URL/ 
request does contain itinerary information With Which the 
server can search for and present information. In this case, 
the server ful?ls the request over a period of time. The server 
sends back a ?ag indicating that more information Will be 
folloWing. The HTML and J avaScript template of the page 
that Will be used to display the information found is also 
presented. Further, the related information is presented 
incrementally as it is found. 

[0045] It is noted that While current common practice is to 
identify individual blocks of data accessible on the Internet 
using a URL, and an embodiment is described in terms of 
using URLs, the search system is not so limited. For 
eXample, systems Which access information suppliers that 
are not typical Web sites (e.g., Which use an access protocol 
other than HTTP v1.0 or v1.1) or Which perform the 
accesses over a netWork other than the Internet may not use 

URLs to identify the source of a particular set of informa 
tion. Similarly, in the future neW mechanisms (possibly not 
intended to be human-readable like URLs) may be created 
to identify content available on a netWork. Modi?cations to 
embodiments of the present invention used to accommodate 
such changes in the underlying netWork technology used to 
connect among clients, servers, and information suppliers 
are implementation details unrelated to the inventive mate 
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rial herein. References to URLs in the description herein are 
re?ective of present implementation practice rather than of 
constraints on the search system. 

[0046] In an embodiment, the client is implemented as a 
collection of ActiveX objects Which are designed speci? 
cally to operate With the Microsoft Internet Explorer (IE) 
broWser under operating systems that support the ActiveX 
object technology, essentially only recent releases of 
Microsoft WindoWs. In this environment, it is possible for 
the client to establish a very intimate connection With the 
Web broWser. It uses this connection to obtain each URL 
Which the broWser is requesting as the requests are made. It 
also uses this connection to establish a sub-WindoW, on the 
left-hand side of and Within the main Web broWser WindoW, 
Which the client uses to display its user interface and results. 
This sub-WindoW is referred to herein as a Bar. 

[0047] In other embodiments, the Bar can be displayed on 
any portion of the broWser WindoW or in its oWn WindoW and 
is, therefore, not limited to the left side. The visible, on 
screen area occupied by the Bar is ?lled With a broWser 
control. A broWser control is similar to the active display 
area of the IE Web broWser, stripped of all of the menus, 
toolbars, and other user-interface objects normally present 
When IE is run as a stand-alone application. The Bar makes 
use of this control to display its user interface and content, 
and the implementation of the client user interface is parti 
tioned betWeen the compiled softWare that makes up the Bar 
and other client ActiveX objects and the JavaScript embed 
ded Within the HTML displayed in the broWser control. 

[0048] The client Bar can be opened either explicitly by 
the user or automatically. It is opened automatically by the 
client When the client has made a request of the Copilot 
Servlet, and the Copilot Servlet has responded to the request 
With a ?ag indicating that more information Will be sent. The 
HTML that makes up the balance of the Copilot Servlet 
response is then displayed Within the Bar. 

[0049] If the user explicitly requests that the Bar be 
opened, the client generates a special URL and request for 
the Copilot Servlet. This request alWays returns the correct 
HTML and J avaScript source for the client user interface, so 
that the user may directly enter itinerary information for use 
in performing a travel search, rather than depending on the 
pages of a third-party Web site to provide the itinerary-entry 
user interface. 

[0050] In operation, the user accesses the search system of 
an embodiment using a computer hosting a client system. In 
an embodiment, the client is implemented as a collection of 
ActiveX objects. Users are provided access to the client by 
packaging the ActiveX objects into a Dynamic Link Library 
(DLL). The DLL, along With associated control ?les, resides 
in a cabinet (CAB) ?le so that it can be doWnloaded 
automatically from a Web site. In implementations of the 
invention Which are not ActiveX-based and/or speci?c to 
Microsoft IE, the DLLs can be packaged as plug-in modules 
for a Web broWser so they can be doWnloaded and installed 
from a Web site. 

[0051] The Web site from Which the client is doWnloaded 
includes, but is not limited to scripting to detect the type of 
broWser With Which the user is accessing the site, so that they 
can be informed of the level of support for their broWser 
and/or so that they can automatically be directed to the 
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correct doWnload ?le for their broWser. The Web site also 
includes a user interface to collect registration information 
from the user and pass it to the client for transmission to the 
server for inclusion in the user’s database entry. Addition 
ally, the Web site includes a ?nal URL that causes the Bar to 
automatically open. 

[0052] Furthermore, in an embodiment, one of the 
ActiveX objects that make up the client contains Automation 
Methods that can be called by J avaScript softWare Within the 
Web pages of the client-installation Web site. These methods 
can be used by the Web site to ?nd out con?guration 
information about the user system that is not ordinarily 
available, so that it can be used to give the user more 
customiZed information about the client operation. 

[0053] FIGS. 6A and 6B diagram user operation and 
information How 600 of a search system of an embodiment. 
The information is transferred among a Bar sub-WindoW 602 
and a broWser WindoW 604 of a client computer, at least one 

component of a server system 606, at least one third party 
server 608, and at least one supplier Web site 610. At the 
highest level, the transaction system locates and presents 
information relevant to a user request. In an embodiment, 
user requests include the itineraries for a potential trip, and 
the information returned includes available, purchasable 
travel alternatives that meet the requirements of the itinerary. 

[0054] In an embodiment, the general How of processing 
for each request or itinerary begins When the user enters 
itinerary information through the client user interface or 
through an itinerary-entry page of a Web site. The itinerary 
information is transferred from the client to the server. The 
server revieWs the itinerary information and determines the 
travel-suppliers that are most likely to have relevant and 
available purchasable options. The server couples to the 
appropriate systems of selected travel suppliers and makes 
queries about the available travel options matching the 
itinerary. The couplings to travel suppliers can be made 
numerous Ways including, but not limited to, requesting 
pages from their Web sites and extracting information from 
the pages returned as shoWn in FIGS. 6A and 6B, and using 
a proprietary connection intended solely for inquiries from 
the search system. When coupling through a proprietary 
connection, an intermediary can be used that also contains 
information about the travel supplier’s inventory, for 
example a Global Distribution System (GDS) database. 

[0055] The server returns boiler-plate data display and 
formatting information to the client. As results are received 
from each queried travel supplier, they are evaluated and 
processed for possible transmission to the client along With 
search progress status information. When all results have 
been received from the queried travel suppliers, ?nal “search 
complete” status information is sent to the client. 

[0056] The transaction system of an embodiment auto 
matically detects and interprets user requests for relevant 
types of information. In contrast, most existing information 
search systems require the user to explicitly provide their 
request to the system, typically by entering information into 
a Web page. While this is also an option in the transaction 
system, the transaction system is also capable of detecting 
other user actions and interpreting them as implicit requests 
for information. 
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[0057] When examining user actions to determine if a 
search operation can be started, information is accumulated 
from a sequence of actions up through a ?nal trigger event. 
For example, if a user has entered information on a Web 
page, or in a sequence of successive Web pages, the trig 
gering event might be the activation of a submit-type control 
on the ?nal page. HoWever, the system can use all of the 
entered information to determine if the ?nal user action (the 
submit) should be used to start a search. 

[0058] HoWever, this example is neither the least nor most 
complicated instance of monitoring user actions that might 
be used in the system. Other examples of user actions/input 
that might be used include, but are not limited to: detection 
of the selection of a single control or sequence of controls 
that indicate an interest in a supported type of information; 
entry of information by the user in a control or sequence of 
controls; entry of information through natural-language or 
N-gram techniques; selection of a pre-existing set of infor 
mation as identifying the user’s interest. It should also be 
noted that While most contemporary client systems are 
computer systems in Which the user provides input through 
typing and/or pointing devices, any means of user input may 
be used With the search system including, but not limited to, 
handWriting recognition and voice recognition. 

[0059] It is also noted that all methods for monitoring and 
evaluating user input may be applied to both user actions 
performed With respect to a third-party Web site as Well as 
an interface of the client system or Web page maintained by 
the search system operator. 

[0060] The monitoring of user activity, in an attempt to 
recogniZe actions that indicate a desire for the type of 
information that the system has been implemented to collect 
and present, is accomplished hierarchically, but is not so 
limited. The client is primarily responsible for monitoring 
user actions. The primary mechanism for this monitoring is 
capturing the user Web broWser requests for neW pages, 
although other mechanisms could be used to achieve the 
same result or slightly different results for implementations 
designed to search for other types of information. The 
monitoring is accomplished through a Component Object 
Model (COM) interface. This interface captures each URL, 
or navigate event, that the broWser is about to fetch. 

[0061] The ?rst step in determining if the user is trying to 
?nd information about travel alternatives is to compare the 
root portion of the URL With a list of strings maintained by 
the client. This list is stored in the WindoWs registry, a 
system database of con?guration information, and can be 
updated by the server When it is out of date. 

[0062] When a URL requested by the broWser matches 
one of the partial URL strings stored by the client, the client 
forWards it (and possibly the associated data if the user’s 
broWser is making a POST request) to the Copilot Servlet 
portion of the server for further processing. The server 
determines if a particular user request is a request for travel 
information and contains enough information to be consid 
ered an “itinerary” that can be used for a search. While the 
simple string comparison against the URL is adequate for 
the needs of the travel-information searches, other embodi 
ments may use a different ?rst-level analysis of user opera 
tions, as determined by the complexity of the information 
needed to perform the search. 
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[0063] The transaction system also accommodates a user 
providing their request directly to the system With the entry 
of itinerary information into a Web page. With this entry 
method, the user enters itinerary information directly into 
the HTML form that is part of the client user interface. This 
is possible either When the user has opened the Bar explicitly 
or after it has automatically opened in response to a previous 
user action/input. 

[0064] In general, a session starts the ?rst time after the 
client has stated a need to contact the server, and continues 
either until one of the systems timeout periods expires or 
until the user takes an explicit action that shuts doWn the 
client. The installation of an embodiment comprises several 
operations that generally occur the ?rst time the client starts 
after it has been installed and/or the ?rst time a neW client 
installation connects to the server. In particular, When ?rst 
installed on a system the client creates a GUID to serve as 

the client’s permanent ID number. It is noted that the User 
ID (UID) is actually speci?c to a particular operating system 
installation rather than to an actual individual user. 

[0065] The client attempts to make a connection to the 
server, starting a logical “session”, only after it reaches a 
point Where it needs information from the server in order to 
continue. The tWo cases in Which this occurs are: the user 
explicitly opens the Bar causing the client to need the 
HTML/JavaScript source for the user interface to be dis 
played; and, the client detects the broWser attempting to load 
from a URL that is a candidate for containing an itinerary, 
in Which case the URL (and possibly associated POST data) 
must be sent to the server for further analysis. 

[0066] As an optimiZation, the softWare checks for the 
existence of a connection from the client system to the 
Internet or other coupled netWork before attempting to 
communicate With the server. Since attempts to communi 
cate With the server Would fail in this condition anyWay, this 
check prevents Wasted processing and error-recovery. 

[0067] The UID is not required to be strictly permanent. In 
an embodiment, the UID is stored in the WindoWs registry 
(a system database of con?guration information) and there 
fore subject to accidental or intentional deletion. Each time 
the client starts execution, it checks for a UID in the registry, 
and if one is not present it creates one. It is this portion of 
the client that creates the UID after the initial installation so 
that installation is not actually handled as a special case. In 
the event that a client UID is destroyed and the client 
allocates another one, the only aspects of the system that are 
impacted are: the ability to correlate user operations per 
formed With the old UID and those performed With the neW 
UID; and, the ability to retrieve the user’s previously 
selected/speci?ed personaliZation options. 

[0068] In the preferred embodiment, if the user provides 
personal information through the registration Web page 
during the installation process, the client forWards it to the 
Start Servlet When it initiates contact. The server database 
records keyed by the UID also contain user personal infor 
mation. This information can be manipulated by the user 
through the user interface presented in the Bar. 

[0069] Personal information is used to control different 
aspects of the client behavior and of the server behavior 
toWard a particular user. For example, the personal infor 
mation controls Whether a softWare client Will be automati 



US 2005/0234853 A1 

cally updated if a newer client version is available. It can 
also be used to guide the information search performed by 
the server. For example, in the preferred embodiment Where 
searches are performed for available airline tickets, the 
personal information can contain things like suppliers the 
user Wishes to avoid, preferred ticket classes, senior citiZen 
status, and other information that results in the availability 
of loWer-cost fares. 

[0070] In coupling to the server, a client creates a session 
identi?er (SID). This is another 128-bit, universally-unique 
identi?er. The SID is transferred in all future transmissions 
from the client that are part of the same session. The SID 
alloWs the server to distinguish semi-simultaneous requests 
made by different clients and betWeen requests originating 
from different broWser WindoWs on the same client. 

[0071] The ?rst exchange betWeen the client and server in 
a session is When the client performs an HTTP POST 
transaction With a destination URL that speci?es the Start 
Servlet. This POST transaction transmits data including the 
UID, the SID, the personal information provided by the user 
(if it has not been previously transmitted), and the client’s 
current version number. 

[0072] In response to this POST, the Start Servlet returns 
several pieces of information including the version number 
of the latest client release, the version number of the lists of 
partial-URL strings stored by the client, and those items 
from the personal information associated With the transmit 
ted UID that affect client operation. If the version number of 
the latest client release is larger (later) than the receiving 
client version number and the user has elected to receive 
client updates, the client undertakes doWnloading and 
installing the latest client version in parallel With subsequent 
primary operations. If the version number of the lists of 
partial-URL strings is larger (later) than the receiving client 
version number, the client doWnloads neW copies of the out 
of date lists. These lists are used by the client to determine 
Which URLs are candidates for itineraries and are to be 
forWarded to the server, and Which URLs indicate the 
completion of a purchase by the user. 

[0073] The Start Servlet also performs several internal 
housekeeping functions. It veri?es that the supplied UID 
already has a matching record in the server database, and 
creates a record if it does not. It also creates a “Session Info” 
object Which Will persist on the server for as long as the 
session remains active. 

[0074] FIG. 7 is a block diagram of a load balancing 
arrangement 700 of an embodiment. The client system 702 
is coupled to at least one server site 704 using at least one 
netWork coupling 706, for example via the Internet. Load 
balancing is accomplished using a server site internal net 
Work 708 or backplane, but is not so limited. Alternate 
embodiments can use numerous types of couplings among 
the server components of the search system. 

[0075] In order to ensure simultaneous availability to a 
large number of users, the server portion of the system is 
made failure-tolerant and is scaled to supply the processing 
poWer and netWork bandWidth necessary to support large 
numbers of simultaneous users. This is accomplished using 
a number of separate, hierarchical mechanisms including, 
but not limited to, DNSs, load balancers, round-robin tech 
niques, and redundant backup monitor systems. 
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[0076] The system uses a dynamic tWo-level form of load 
balancing, but is not so limited. The ?rst level of load 
balancing is accomplished through the Internet DNS service 
and directs traffic to various data centers around the World. 
Data centers are easily added or removed. The amount of 
traffic sent to each data center can be controlled to a level of 
approximately 1% of the total traf?c. 

[0077] The second level of load balancing balances the 
traffic Within each data center (cluster) and uses a combi 
nation of typical load-balancing systems and system-speci?c 
balancing methods. This technique uses information includ 
ing CPU and memory usage, netWork bandWidth usage, and 
number of current users of the individual CPUs in perform 
ing load balancing. A triple level of redundancy is built into 
the second level load balance. 

[0078] Because the HTTP protocol is used for communi 
cation betWeen the client and server, the client uses a speci?c 
server name to Which requests are directed. For initial server 
contacts (exchanges With the Start Servlet and Load-Bal 
ancing Servlet), a server name is constructed dynamically by 
the client prior to making the ?rst request of a session. The 
server name is created by concatenating a number of string 
fragments. 
[0079] A ?rst string fragment is a string constant repre 
senting the ?xed “base” part of the server name. Any string 
that is a legal Internet host name could be used. In an 
embodiment, the base string is “start”. 

[0080] The next string fragment is a produced by the 
client. The client generates a random integer in the range 0 
to 99, inclusive. This integer is converted to a tWo-character 
string. 
[0081] Another string fragment includes a string constant 
representing the naming domain Within Which the server 
systems are located. In a preferred embodiment, the domain 
is of the form “.somename.com”. 

[0082] Assuming that the clients are implemented With a 
good random number generator, if a large number of clients 
are operating simultaneously, there Will be a roughly equal 
number that have generated each of the 100 possible differ 
ent server host names. There are several bene?ts to having 
effectively divided the set of active clients into a large 
number of differentiable categories based on the host name 
Which they have constructed. 

[0083] Regarding these bene?ts, it is important to recog 
niZe the capabilities of the netWork of DNSs that underlie the 
Internet and provide the translation betWeen textual host 
names and numerical Internet Protocol (IP) addresses. First, 
even though different servers Within a domain are logically 
related by the common parts of their domain name, there is 
no requirement that the corresponding IP addresses have any 
commonality or relationship. This alloWs, for example, the 
server identi?ed by the host name “start00.somename.com” 
to be at an entirely different physical location from the one 
named “startOl.somename.com”. 

[0084] Furthermore, multiple different host names may 
also be mapped to the same numeric IP address. This means 
that an entire block of hosts names, such as 
“start75.somename.com” through “start90.somename.com”, 
and therefore a statistically-predicable portion of the total 
client traffic at any particular time, can be directed to a single 
server system/location. 








































