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PREDICTIVE INFORMATION RETRIEVAL 

TECHNICAL FIELD 

[0001] The invention relates to assisting users of comput 
ing or communication devices in obtaining information, and 
more particularly to providing information quickly even 
Where the communication medium is bandwidth limited. 

BACKGROUND 

[0002] As the speed of computing devices has increased, 
so have the demands that users of the devices place on them. 
While simple textual presentation Was acceptable in the past, 
users noW expect full-color, and full-motion data. Such 
content delivery is relatively simple for moving data from 
local storage (e.g., a hard disk drive) on a machine to the 
display apparatus of the machine, such as over a local bus. 

[0003] Data transfer betWeen heterogenous devices or 
over data paths having constrained bandWidth is much more 
complicated. Because the devices are heterogenous, or not 
closely matched, they generally must communicate over a 
standardiZed industry-Wide protocol that may include fea 
tures that degrade possible performance in an effort to permit 
interoperability. In a Wired environment, induction Within 
long Wires can interfere With a clean transfer of digital 
signals. In a Wireless environment, even more dif?culties 
arise, and include limited alloWable bandWidth Which limits 
the amount of information that can be transferred even under 
theoretically perfect conditions. Moreover, interference 
(e.g., from other broadcasting devices or from ambient 
conditions such as solar interference) can degrade the band 
Width of the Wireless communication channels. As a result, 
data transmission, and particularly Wireless transmission 
(such as through 802.11 or cellular netWork transmission) 
alWays seems to lag user demand by a large amount. In 
addition to sloW transmission speeds, certain netWorks, such 
as cellular telephone netWorks, require initial connection 
times that add even more delay. 

[0004] SloW transmission speeds can be particularly 
annoying for real-time operations such as on-line searching 
and broWsing on the internet. In particular, for such search 
ing and broWsing, information How is highly assymetrical, 
as user requests are small, but data transfer doWn to the user 
is very large. 

[0005] For example, a user might click on a link so as to 
send a short internet address to a server, and may be 
provided a very long response that includes color graphics 
and applets for a Web page. The user may also perform a 
search and be provided With a number of search results 
(preferably in a form that does not require much bandWidth, 
such as the standard Google search pages). The user may 
then Want to access the Web pages for each of the search 
results until the desired result is located. HoWever, for a 
device such as a cellular telephone that might not have 
adequate bandWidth, the user may be forced to spend as 
much time or more time Waiting for information as the user 
spends revieWing the information. 

[0006] Thus, there is a need for a system that can provide 
a user With more immediate access to requested data even 
over a restricted communications path such as a Wireless 
communications path. 

SUMMARY 

[0007] A computer-implemented method and system are 
disclosed to provide predictive information so that the 
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information can be doWnloaded to a user’s device before the 
user makes an explicit request for the information. As a 
result, the user Will not need to Wait for the doWnload to 
occur once they make an explicit request for the information. 

[0008] In one embodiment, a computer-implemented 
method for generating results for a client-requested query is 
disclosed. The method comprises receiving a query pro 
duced by a client communication device, generating a result 
for the query in response to reception of the query, deter 
mining one or more predictive folloW-up requests before 
receiving an actual folloW-up request from the client device, 
and initiating retrieval of information associated With the 
one or more predictive folloW-up requests. The method may 
also involve transmitting at least part of the result to the 
client device, and then transmitting to the client device at 
least part of the information associated With the one or more 
predictive folloW-up requests. The query may comprise a 
search request, and the result may comprise data for gener 
ating a plurality of hyperlinks to information relating to the 
query. The predictive folloW-up requests may also be deter 
mined by identifying the targets of the hyperlinks, or by 
identifying searching services available to the user. The 
searching services may include Web searching, shopping 
searching, neWs searching, or image searching, or a combi 
nation of those services. 

[0009] In some embodiments, a pre-established number of 
predictive folloW-up requests is determined. Also, a maxi 
mum transfer siZe may be computed as a function of a 
connection speed (predicted or measured) for the client 
communication device, and information associated With the 
one or more predictive folloW-up requests Will not be 
transmitted or its transmission Will be delayed relative to 
other predictive folloW-up requests if it exceeds the maxi 
mum transfer siZe. The predictive folloW-up requests may 
also be determined as a function of search term correlation 
for a plurality of clients. 

[0010] In another embodiment, advertising matches for 
the predictive folloW-up requests may be identi?ed before an 
actual folloW-up request from the client device is received. 

[0011] In yet another embodiment, a computer-based data 
collection and distribution system is disclosed, and com 
prises a request processor to receive data requests from one 
or more remote clients, a response generator to identify and 
present information responsive to the data requests, a 
request predicting module to determine one or more predic 
tive folloW-up requests representative of likely requests to 
be made subsequently by a user of the remote client, and an 
interface to provide the information responsive to the data 
requests and information responsive to the one or more 
predictive folloW-up requests Without the need for an actual 
folloW-up request. The response generator may comprise an 
internet search engine, and the information responsive to the 
data requests may comprise hyperlink information. 

[0012] In some embodiments, the predictive folloW-up 
requests may comprise information at locations associated 
With the hyperlink information, and the predictive folloW-up 
requests may comprise requests for a plurality of search 
types, such as Web search, neWs search, shopping search, 
image search, blog search, or neWs group search. In addi 
tion, an advertising selector may be provided to identify 
advertising content associated With the predictive folloW-up 
requests before a folloW-up request is made. 
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[0013] In yet another embodiment, a computer-imple 
mented data collection and distribution system is disclosed 
and comprises a request processor to receive data requests 
from one or more remote clients, a response generator to 
identify and present information responsive to the data 
requests, means for determining one or more predictive 
folloW-up requests representative of likely requests to be 
made subsequently by a user of the remote client, and an 
interface to provide the information responsive to the data 
requests and information responsive to the one or more 
predictive folloW-up requests Without the need for an actual 
folloW-up request. 

[0014] The details of one or more embodiments of the 
invention are set forth in the accompanying draWings and 
the description beloW. Other features, objects, and advan 
tages of the invention Will be apparent from the description 
and draWings, and from the claims. 

DESCRIPTION OF DRAWINGS 

[0015] These and other aspects Will noW be described in 
detail With reference to the folloWing draWings. 

[0016] FIG. 1 shoWs schematically a data entry system 
having predictive data ?oWs betWeen elements in the sys 
tem. 

[0017] FIG. 2 is a schematic diagram of a system to 
receive requests, generate responses to the requests, and 
generate predictive responses for future requests. 

[0018] FIG. 3 is a schematic diagram of a Wireless com 
munication handset for generating requests and receiving 
and using information generated in response to those 
requests. 

[0019] FIG. 4 is a client-server ?oW chart shoWing exem 
plary steps for obtaining predictive information in response 
to a request. 

[0020] FIG. 5 is a How chart shoWing exemplary steps for 
providing predictive information in response to a request. 

[0021] FIG. 6 is a How chart of exemplary steps for 
obtaining predictive information relating to a request. 

[0022] FIGS. 7a-7c are exemplary screen shots shoWing 
the operation of predictive information retrieval apparatuses. 

[0023] Like reference symbols in the various draWings 
indicate like elements. 

DETAILED DESCRIPTION 

[0024] The systems and techniques described here relate 
to assistance With information retrieval on a device having 
limited bandWidth. The systems can take many forms, 
including personal communicators and personal computers. 
The data may also be entered in many forms, including by 
telephone keypad and voice. In general, the systems operate 
by identifying.information that a user is likely to request in 
the future (predictive information), for example, based on 
requests the user has made in the past. The selection of 
predictive information may be based only on requests by the 
user, or on a combination of the requests and other infor 
mation, such as recent activity by other users of the systems. 

[0025] Advantageously, the systems and techniques may 
alloW users to revieW information While their devices are 
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receiving or gathering additional information in the back 
ground. In this manner, When the user is ?nished revieWing 
the initial information and chooses to revieW additional 
information, that additional information may have already 
been doWnloaded to their device and they may not have to 
Wait a long time for the information to be presented. The 
predictive retrieval may be de?ned by the user so as to be 
personaliZed, and may also be made dynamic so as to match 
the user’s likely preferences more closely. 

[0026] FIG. 1 shoWs schematically a data entry system 10 
having predictive data ?oWs betWeen elements in the sys 
tem. The system 10 includes a device 12, shoWn as a cellular 
telephone handset for communicating With a user, but could 
take any appropriate form, such as a personal digital assis 
tant, a personal computer, or a voice-driven communication 
device. In this embodiment, the device 12 has a display 
screen 14 that can be programmed to display any appropriate 
information to a user of the device 12. For example, the 
display screen 14 could display information related to an 
Internet searching application, such as a search box 1411 and 
related control buttons. 

[0027] As shoWn, search box 1411 may simply be a con 
trasting area on the screen that displays a search term as it 
is entered by the user. Search button 14b may submit the 
contents of search box 1411 to a search engine, such as a 
search engine connected to the cellular netWork by the 
internet. The display screen 14 may then display the results 
of the search. Alternatively, “I’m Feeling Lucky” button 140 
may submit the search results, and the display screen 14 may 
then immediately display the page for the most appropriate 
match for the search. 

[0028] Data may be entered into device 12 in any of a 
number of manners. Speci?cally, data entry keys 16 may be 
used to enter information such as alphanumeric characters, 
and may take the form of a standard telephone keypad, With 
alphabetic characters on the 2 through 9 keys. Other appro 
priate Ways of entering alphanumeric information, including 
voice recognition, may also be used. As used here, refer 
ences to entry of text encompass entry through a keyboard 
or by Writing, and also other manners of data entry, such as 
by speaking to a voice-recognition enabled system. 

[0029] In addition, control keys 17 may be provided, for 
example, to perform predetermined functions or pro 
grammed functions, or to control icons on display screen 14. 
Control keys 17 may also be used as supplemental keys, i.e., 
the number 0 could represent things other than 0, the “#” key 
may be used as a space key, the “*” key may be a proxy for 
the backspace key, and the “1” key may represent punctua 
tion. 

[0030] Also, control Wheel 15 may be provided on the side 
of the handset to alloW a user to scroll through selections 
shoWn on display screen 14, and to push inWard to click on 
a desired selection. Other appropriate data presentation and 
data entry features may also be provided, particularly Where 
the system 10 includes a full-siZed personal computer, or 
Where the system operates via voice control. 

[0031] Device 12 may obtain the information the user 
needs through netWork 22, Which may be a single netWork 
or combination of netWorks. Thus, for example, device 12 
could communicate through a cellular telephone netWork 
using a WAP standard or other appropriate communications 
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protocol. The telephone network could in turn communicate 
With the internet, either directly or through another netWork. 

[0032] A search system 20 may also communicate With the 
netWork 22 so as to receive requests from device 12 and 
locate information to return to device 12. The search system 
20 may take any applicable form, and may be, for example, 
a system such as that provided by Google. Among other 
components associated With search system 20 (Which are 
described in more detail With respect to FIG. 2), there is an 
index database 24 and a cached information database 26. 
The index database 24 contains data that represent search 
able information available to the search system 20. For 
example, the search system 20 may scan the internet or 
intranets (for organization-speci?c information) for content 
such as Web sites or Workgroup discussions, may extract key 
Words and other objects from the content, and may organize 
the information in a manner that permits ready searching. 
The index database 24 may also generate other information 
from the content, such as indicators of hoW certain Web sites 
link to other Web sites, so as to alloW for a system such as 
the Google Page Rank system. 

[0033] The cached information database 26 contains cop 
ies or substantial copies of content that the system 20 
locates. For example, the cached information database 26 
may contain Web pages or portions of Web pages (e.g., only 
textual, or only non-video content). In this manner, a user 
Who accesses system 20 may request the cached information 
rather than making direct connection With the content pro 
vider, such as When the content provider is inaccessible, has 
changed the content since it Was cached, or When the 
connection to the content provided is substantially sloWer 
than that to the search system 20. 

[0034] The system 10 may also include other nodes 19, 21 
connected to the netWork 22. These nodes 19, 21 could 
include any sort of device or devices capable of communi 
cating With or over the netWork 22. For example, node 19 
could be a Web server that is capable of delivering content 
in response to requests by users, such as a user of device 12. 
As another example, node 21 could be an e-mail server that 
may be accessed by device 12, or could be a pass-through 
server for an e-mail delivery service (e.g., Research in 

Motion). 
[0035] Lettered arroWs in FIG. 1 shoW an exemplary How 
of information relating to the provision of a response to a 
request from device 12, along With the provision of predic 
tive information to device 12. ArroW A shoWs an initial 
request sent by device 12, Which in this example is a search 
request. Although the request passes through netWork 22 
(and other components that are not pictured), it is directed at 
search system 20. Search system 20 then receives the request 
and applies it to a search process, such as by parsing the 
request, locating content in index database 24 (see ArroW 
B1) that contains terms from the request, and ranking the 
matches by some predetermined method such as the Page 
Rank method after receiving index information back from 
the index database 24 (see ArroW C). 

[0036] The search system 20 may then organiZe this 
information and trasmit it back to the device 12 through 
netWork 22 as a search result (see ArroW D). For example, 
the returned information may include HTML code, XML 
messages, WAP code, Java applets, xhtml, plain text, 
voiceXML, VoxML, VXML, etc., that causes the device 12 
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to generate a display of information such as descriptions of 
Web sites that contain information responsive to the search, 
along With hyperlinks directed toWard those sites. 

[0037] Before the user acts on the returned information, 
the system 10 may also begin gathering additional informa 
tion that the user may request in the near future. For 
example, the system 10 may, at or near the same time it is 
transmitting the information relating to the search results, 
analyZe those results to begin doWnloading information 
from the sites. The information may be obtained from the 
cached information database 26 (ArroWs B2, E) or from 
nodes 19, 21 over netWork 22. As one example, Where the 
search result is a list of Web site addresses employed to 
provide the user With hyperlinks, the system 10 may access 
those Web sites, gather information from them, and pass the 
information on to device 12, Where it can be stored until the 
user clicks on one of the links they Were provided in 
response to the search request. 

[0038] In this manner, the folloW-up requests by the user 
can be responded to almost instantly, as the information 
responsive to the request has already trickled into the 
memory of the device 12 While the user Was revieWing the 
results. As a result, the limited bandWidth available to device 
12 can be spread over time periods of non-use so that the 
user can access information quickly from, e.g., local 
memory, and need not access it over a more constrained 
bandWidth channel. 

[0039] Other modes of predictive information retrieval 
may also be executed, in addition to gathering information 
from Web sites identi?ed in response to a search request. For 
example, Where multiple search styles are associated With 
each other, the results for a selected search style may ?rst be 
delivered, and the results for the other search styles may be 
transmitted in the background. The search styles may be, for 
example, the Google searches on the Web, for images, for 
neWs, for neWsgroups, for Web log (blog) sites, or for 
product pricing and information (e.g., Froogle). Other such 
information can include de?nitions of search terms, tele 
phone directory or mapping information, search results for 
a localiZed area, video clips, audio clips, streaming ?les, 
television listings, and blogs. 

[0040] This approach is bene?cial because users can be 
expected to select other available search styles, or search 
services, after they have revieWed the initial search results. 
Also, a user might conduct the initial search using the Wrong 
style, and then upon discovering the mistake, select a 
different search style. In these situations, the folloW up 
information Would be more readily available to the user, 
such as When the user selects the relevant on-screen tab for 
a different search style. The results can thus be presented 
almost instantaneously, rather than making the user Wait for 
additional connections and/or doWnloading. 

[0041] Predictive results may also be generated by asso 
ciating the user’s search (or other) request With highly 
related requests. For example, the system 10 may look at 
statistics aggregated across multiple users, so as to deter 
mine, for example, that users Who enter the search term “A” 
often also search for “X,”“Y” and “Z.” For example, people 
Who query “coffee” may frequently also query “Starbucks,” 
so When a particular user enters “coffee” as a search, the 
system may pre-fetch results for the search term “Starbucks” 
While the device is displaying to the user the results of a 
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search on “coffee.” Then, if the user acts consistently With 
his or her peer group, the folloW-up information is nearly 
immediately accessible. 

[0042] The folloW-up information is generally stored in 
the memory of the device 12 for vieWing if the user requests 
it. If a user does not end up vieWing the folloW-up infor 
mation, it can be purged, for example, after a pre-set time or 
after other information has been retrieved. For example, a 
portion of memory may be reserved for the predictive 
information and may be treated as a ?rst-in-?rst-out (FIFO) 
style of memory. The memory may also be purged each time 
a user conducts a neW search or information request, or each 

time the user accesses a particular application such as a 
search application. 

[0043] The number of folloW-up results to obtain can be 
determined in a number of Ways. For example, the number 
may be statically set, such as the top ?ve related queries. It 
can also be set as a function of the amount of memory in 
device 12, so that the memory does not over?oW. In addi 
tion, it can be set as a function of predetermined or computed 
bandWidth of the device, so that the folloW up information 
can be expected to be doWnloaded to the device in a 
particular appropriate time period. Other appropriate tech 
niques for limiting the amount of folloW up information may 
also be provided. 

[0044] Where the folloW up information includes infor 
mation that Would be retrieved from the user clicking on 
links in the search results, the depth of retrieval may also be 
established. For example, the system may be set to retrieve 
the information at the main Web site, along With Web pages 
that are one or tWo levels deep beloW the main Web page. 
The depth of retrieval may also be a function of device 12 
memory or system bandWidth. It could also be a function of 
the system’s observed activity for the user or group of users, 
such that a user Who does not go deeply into sites Will not 
be provided With much depth in the pre-fetched results, or a 
site for Which visitors in the aggregate have not gone very 
deep Will also not have much depth for pre-fetched results. 

[0045] Also, the system may prioritize the information 
retrieval, such that, for example, it retrieves text before 
graphics, or does not retrieve graphics at all as part of the 
pre-fetching operation to obtain predictive information. In 
such a situation, the graphical information could be retrieved 
after the user actually selects the particular link. In this 
manner, the amount of pre-fetched information can be kept 
at a minimum, and the user can ultimately see all the 
information, but may have the text to revieW immediately 
(because it has been pre-fetched) While the graphics doWn 
load. 

[0046] The retrieval prior‘tiZation may also be addressed 
by search result. For example, if statistics indicate that 30% 
of users click on “Starbucks” When it is presented, and only 
0.5% of users click on “ColfeeRevieW,” then the system 
could prioritize the retrieval of predictive information for 
Starbucks over that for ColfeeRevieW. As another example, 
loW bandWidth folloW up information (such as neWsgroup 
text) may be transmitted ?rst, folloWed by more high band 
Width information (such as images), so as to maximiZe the 
amount of useful information that is pre-fetched. 

[0047] In addition, relevant advertising may also be doWn 
loaded either before, after, or interleaved With, the remaining 
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doWnloaded information, and may include, for example, 
results from an advertising program such as the Well knoWn 
Google AdWords program. The identi?ed advertisements 
may be related to the search term, as is commonly per 
formed. Alternatively, or in addition, the advertising may be 
generated, not on the search itself, but on the predictive 
information generated by the system. 
[0048] In this manner, the system may also deliver pre 
dictive advertising, either immediately so as to better antici 
pate the type of information as an input in Which the user 
Will be interested, or by pre-fetching the advertising infor 
mation so that it may be immediately displayed When the 
user makes a neW selection (e.g., When the pre-fetched 
folloW-up information is displayed). Standard methods of 
identifying the appropriate advertising may be used, and 
may simply be passed the predictive information rather than 
the initial information entered by the user. The advertising 
could also be delivered, and/or displayed, apart from any 
predictive or folloW-up information. In this manner, the 
advertising that is delivered may be made more ?exible and 
relevant to the user, Whether it is accompanied by predictive 
information retrieval or not. 

[0049] The predictive information retrieval process may 
be accomplished in the system 10 by search system 20, by 
device 12, or by cooperation of search system 20 and device 
12. For example, device 12 may be programmed With code 
that, When executed, analyZes results from a search request 
and then begins accessing information from the sites iden 
ti?ed by the results While the user is still reviewing the 
results. Also, the device 12 may be programmed With code 
that, When executed, conducts multiple search styles or 
types, returning results of the ?rst search type immediately, 
and returning results of the other search types in the back 
ground While the user revieWs the initial results. 

[0050] The search system 20 may also take on the task of 
acquiring and managing folloW-up information, so that the 
device 12 need only receive the information, store it, and 
present it. For example, Where the predictive information 
retrieval mode relates to search styles (e.g., neWs, Web 
groups, blogs, images, and shopping), the search system 20 
may be set to start delivering the folloW-up results auto 
matically because the search system 20 already has all the 
information that it needs in order to do so. 

[0051] In contrast, Where the retrieval mode relates to 
acquisition of Web content from target sites of a search 
result, the device 12 rather than the search system 20 may be 
a better candidate for the folloW-up retrieval (so that the Web 
content need not pass through the search system 20, but may 
instead be acquired directly by the device 12). Also, the 
search system 20 could provide commands to the device 12 
in such a manner that the device 12 acquires the folloW up 
information directly from third parties, but under the in?u 
ence of search system 20. 

[0052] The information How shoWn in FIG. 1 may take 
place asynchronously, so that, as the initial results are being 
transmitted to the device 12, additional predictive results are 
being located by system 10. Transmission of the predictive 
results may then begin, and acquisition of additional predic 
itve information may happen at the same time. Coordination 
of the information ?oWs and passing of messages may occur 
in any appropriate and Well knoWn manner. 

[0053] FolloW-up actions by the user may also create an 
interrupt in the How shoWn in FIG. 1. For example, a user 
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may select a result from an initial information response 
While folloW up information is still being gathered by the 
device 12. In that situation, the user’s action may interrupt 
the ongoing download of predictive information (indicated 
by ArroW F). The neW results for the second request may 
then begin doWnloading to the device 12, and the search 
system 20 can begin identifying and gathering predictive 
information for the second request. The search system 20 
can then begin doWnloading that neW predictive information 
in a similar manner to that for doWnloading the predictive 
information for the ?rst request. 

[0054] The previously doWnloaded predictive information 
may be purged at this point, may be pushed out as necessary 
by the neW information (such as in a FIFO system), or may 
be stored for later use. For example, When predictive infor 
mation for the second request has fully doWnloaded, the 
system 10 may return to doWnloading the remaining pre 
dictive information for the ?rst search. In this manner, if the 
user returns to the original request (as users are knoWn to 
do), their further selections can be made With immediate 
response from the system 10. 

[0055] In addition, appropriate visual, audio, or tactile 
indicators may also be provided to the user as a guide to let 
the user knoW When folloW up information has been loaded 
and they can request it and receive it immediately, as is 
shoWn in more detail With respect to FIGS. 7a-7c. 

[0056] The system 10 can also be customiZed for a par 
ticular user, either individually or as a member of a group. 
For example, a user could be provided With options on 
device 12 or on another device such as a personal computer 
running a broWser application, With a template for selecting 
preferred parameters for the provision of predictive infor 
mation. For example, the user may establish the amount of 
memory to be used to store predictive information on the 
device 12, may establish a default information retrieval 
mode, may set a preferred order for doWnloading informa 
tion (e.g., neWs before neWgroups, or neWs before Web), 
may restrict the doWnloading of certain results such as 
shopping results, or may doWnload neWs in order (e.g., 
chronologically or reverse-chronologically). This customi 
Zation may also be provided as a much broader customiza 
tion session by Which the user could set many other param 
eters that affect the information retrieval experience for the 
user When using device 12. 

[0057] The customization may be made more automated 
through the use of pro?les. For example, a teenage user may 
have no interest in neWs, but a very high interest in shop 
ping, so neWs could be demoted and be collected last for 
their telephone. As a result, that person could select a “teen” 
pro?le that Would cause a number of parameters to be set in 
a manner that is believed to be preferred by teens. The user 
may then edit the pre-set parameters. Also, When the pre 
dictive information is based on aggregated search statistics 
or correlation betWeen a search term and other terms used by 
other users in similar circumstance, the statistics for only a 
subgroup (e.g., teens, seniors, sports fanatics, etc.) may be 
analyZed. Also, an organiZation such as a business could 
establish a default pro?le (Which could include items Well 
beyond predictive information retrieval parameters) for its 
employees, such as if the organiZation contracts With a 
Wireless information provider to out?t all its employees With 
a particular kind of device. Pro?les could also be prepared 
for speci?ed subsets of users (e.g., sales, executive, etc.) 
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[0058] Also, While the system 10 is shoWn as Working 
With a Wireless communication device 12 such as a cellular 
telephone, it could provide bene?ts in many other environ 
ments, particularly Where bandWidth is limited. For 
example, a Wireless system installed in an automobile could 
also bene?t from such predictive information retrieval. A 
personal computer or other form of computer, even With a 
supposed broadband connection, could also bene?t Where 
the information to be retrieved is large relative to the amount 
of bandWidth. Even Where the information is not much 
larger than the available bandWidth, delays in gaining access 
to information can be annoying to a user, and can interfere 
With the How of the user’ s Work, particularly if the delays are 
repeated many times. Thus, the predictive information 
retrieval as described can have bene?ts in a broad array of 
applications. 

[0059] Other bene?ts may be achieved in broadband envi 
ronments. For example, neWs video clips may be predic 
tively doWnloaded to a user based on predictive selections 
by the system 10, and may include clips of various recent 
neWs items for the day. The user may then be able to Watch 
all of the clips (or prepare an aggregate personaliZed neWs 
cast either automatically or manually) Without doWnload 
delay. 

[0060] FIG. 2 is a schematic diagram of a search system 
20 to receive requests, generate responses to the requests, 
and generate predictive responses for future requests. Search 
system 20 is connected to a network 58, such as the intemet, 
so as to be able to communicate With users Who may be 
interested in accessing the services provided by search 
system 20. Search system 20 may be broken into multiple 
separate systems to alloW for scalability, and may be con 
nected to netWork 58 in any of a variety of Ways, as is 
commonly knoWn. 

[0061] Search system 20 may also include an index data 
base 24 and a cached information database 26. These 
databases may be connected to search system 20, for 
example, by a high bandWidth LAN or WAN, or could also 
be connected to the search system 20 through netWork 58. 
The databases may also be split up so that they are located 
in multiple locales. As described above, index database 24 
generally stores information about items such as Web sites 
Which the search system 20 revieWs, rather than the Web 
sites themselves so that the search process is faster and more 
ef?cient. The cached information database 26 generally 
stores copies or sub-copies of information about the items 
searchable by search system 20. In addition, search system 
20 may include system storage 74, Which stores the various 
components needed for the general operation of the search 
system 20, such as applications, system parameters, and 
information about registered users of the system. 

[0062] Search system 20 communicates through an inter 
nal interface 54 and an external interface 52, Which are 
shoWn as distinct interfaces, but may be partially or fully 
combined, or may be represented by additional interfaces. 
By example, internal interface 54 may comprise interface 
devices for a high speed, high bandWidth netWork such as 
SONET, In?niband, or Ethernet netWork cards, or any 
appropriate communication hardWare operating under an 
appropriate protocol, so that search system 20 can respond 
to a large number of distinct requests simultaneously. Exter 
nal interface 52 may comprise interface devices for com 
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municating With network 58, such as Ethernet network 
interface cards (NICs) or other communications devices. 
The precise design of the system 20 is not critical to the 
proper operation of the invention, and could take any 
appropriate form. 

[0063] Within search system 20, a search engine 70 oper 
ates to produce search results in response to search requests 
from users, employing information stored in index database 
24. The information in index database 24 may be gathered 
by craWler 76, Which may continuously or almost continu 
ously obtain neW information from sources connected to 
netWork 58. Requests, such as search requests from users, 
may be received through external interface 52 and handled 
by request processor 66. For example, request processor 66 
may parse the requests and reformat them from html/text 
requests to internally usable search terms/ strings. The infor 
mation generated by search engine 70 in response to a 
request may also be converted by response formatter 68 in 
a manner that alloWs it to be used by the requesting device, 
such as in a WAP format, HTML document, XML docu 
ment, VoiceML result, etc., and then transmitted via external 
interface 52. 

[0064] Predictive information may be retrieved and/or 
generated by predictive module 78, Which may monitor 
requests from a user and responses to the user. In this 
manner, the predictive module 78 is able to begin Working 
as soon as a request is received or a response is delivered. 

For example, Where a Web search request is received by the 
system 20, that request may be processed and forWarded to 
search engine 70. In addition, the predictive module 78 may 
recogniZe the request, and cause additional formatted 
requests to be forWarded to the search engine (e.g., neW 
groups searches, image searches, or Web blog searches using 
the same search terms). The predictive module may cause 
the predictive informaiton that results from those requests to 
be transmitted to the user’s device, for example, using 
response formatter 68. 

[0065] The predictive module 78 may include, for 
example, predictive rules 84, prediction selector 82, and 
prediction engine 80. The predictive rules 84 may include 
parameters that may be selected and changed so as to 
manage the manner in Which predictive information is 
gathered. The rules 84 may be speci?c to particular users 
(e.g., in a pro?le of rules for the user, or With pointers for a 
user to particular parameters so as to minimiZe storage space 
required). For example, the predictive rules 84 for a par 
ticular user may indicate that the user prefers not to doWn 
load images, and that the user’s expected bandWidth is a 
particular value. 

[0066] Prediction selector 82 controls Which prediction 
mode, of possible options, is used by system 20. For 
example, prediction selector 82 may direct that other search 
styles are performed as part of the predictive process, or that 
Web sites relating to hyperlinks returned as part of the initial 
response are gathered. 

[0067] Prediction engine 80 applies processes to the pre 
dictive rules 84 according to a setting indicated by the 
prediction selector 82. Prediction engine 80 thereby causes 
appropriate messages or requests to be provided, for 
example, to the search engine 70 to retrieve additional 
search results in different search styles, to direct the user’s 
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device to appropriate Web sites so that it gathers predictive 
information directly, or to forWard information to the user’s 
device. 

[0068] The components of predictive module 78 thus 
cooperate to obtain predictive information relating to, for 
example, requests from a user so that the user’s device can 
pre-fetch additional information the user is likely to request 
next. Although the predictive module 78 is shoWn as having 
three components as described above, the module 78 may 
take other appropriate forms, With feWer or more compo 
nents, and may be integrated into system 20 in a manner 
other than that speci?cally shoWn. Also, similar predictive 
information services could be provided by a system that is 
not a search system, but instead alloWs users to receive other 
types of information and/or make other types of requests. 

[0069] FIG. 3 is a schematic diagram of a Wireless com 
munication handset for generating requests and receiving 
and using information generated in response to those 
requests. A communication system 90 may be implemented 
in a device such as a personal communicator, e.g., a cellular 
telephone. The system 90 receives and transmits information 
Wirelessly using transmitter 94, With the received signals 
being passed to signal processor 96, Which may comprise 
digital signal processor (DSP) circuitry and the like. Normal 
voice communication is routed to or from audio processor 
92, Which may communicate With speaker/microphone 98, 
including via user interface 108. 

[0070] User interface 108 handles all communication With 
the user of the system 90, including voice, visual, and data 
entry communication. Visual presentation of information 
may be provided via display screen 100. General data entry, 
apart from entered voice data, may occur through keypad 
102, Which may be arranged as a standard l2-key telephone 
keypad. The device may also be provided With appropriate 
control keys 104 for performing necessary control functions. 
Key pad 102 and control keys 104 may include contact 
push-buttons, joysticks, portions of touch-sensitive panels, 
or other appropriate input devices. Although the communi 
cation is shoWn for clarity as occurring through a single user 
interface 108, multiple interfaces may be used, and may be 
combined With other components as necessary. 

[0071] The system 90 may be provided With a number of 
computer applications 116, such as games, applications to 
assist in dialing numbers, and applications to permit Web 
broWsing, including the entry of data as part of the Web 
broWsing. The applications 116 may be stored in ROM, 
Flash memory, RAM, MRAM, or otherWise, as appropriate, 
and may be accessed by the system 90 as needed. A dialing 
module 112 may provide standard dialing functionality for 
the system, receiving entered dialing digits or voice dialing 
instructions through interface 108, and providing appropri 
ate dialing signals through transmitter 94 using communi 
cation interface 120. 

[0072] A data entry module 110 receives data other than 
dialing instructions, such as search data entered into the 
system 90. The data entry module 110 may provide the 
entered data directly to an application 116, or may employ 
a predictive module 118 to help gather additional predictive 
information before a user requests it. The predictive module 
118 may comprise predictive rules 123, a prediction selector 
121, and a prediction engine 122. These three components 
may Work in a similar manner to those discussed With 



US 2006/0122976 A1 

respect to search system 20 in FIG. 2. The predictive 
module 118 may also be included as part of an application 
114. In general, the components alloW all or part of the 
process of identifying and acquiring predictive information 
to be taken up by the system 90 itself rather than by a central 
system. 
[0073] For example, Where a user conducts a Web search 
and the device is set so that the prediction selector indicates 
that the content of additional Web pages is to be pre-fetched, 
the prediction engine 122 may, upon receiving all or part of 
the search results, begin issuing messages to the Web sites 
identi?ed in the search result. Alternatively, if the search 
mode requires folloW-up retrieval of information using 
different search styles, the prediction selector 121 may cause 
the device not to obtain additional information, because such 
folloW-up Work is best conducted by the server site, Which 
can quickly run searches based on the Web, neWs, neWs 
groups, images, and other styles of searching. 

[0074] Predictive storage 114 is simply an area of memory 
in Which predictive information may be stored, and then 
later provided as folloW-up information. Predictive storage 
114 may be dedicated memory, or may be one or more 
blocks of memory in a shared memory space. The predictive 
storage 114 may comprise RAM, Flash memory, ROM, 
MRAM, or other appropriate memory technologies. As 
noted above, the predictive storage 114 may be organiZed in 
a FIFO manner, so that the oldest existing information is 
overwritten When the memory is full. The information stored 
in predictive storage 114 may be accessed by applications 
116, such as to provide folloW-up information When a user 
requests it. 

[0075] Although shoWn in an implementation in a per 
sonal communicator, system 90 may take many other forms. 
For example, system 90 could be implemented as part of a 
personal computer, Whether netWorked or unnetWorked, and 
if netWorked, Whether by Wire or Wirelessly. Also, data entry 
may occur in different manners, including by complete 
keyboard, constrained keyboard, or voice command. Also, 
one or more components may be located remotely from the 
system 90, such as at a remote server, and the functionality 
of system 90 may be provided by combining the components 
or using components other than those shoWn. 

[0076] FIG. 4 is a client-server ?oW chart shoWing exem 
plary steps for obtaining predictive information in response 
to a request. In general, the chart shoWs a process by Which 
predictive information is obtained While search results are 
being transmitted to a user, and by Which the predictive 
information is transmitted While the user is revieWing the 
search results. The How chart generally depicts steps that can 
be performed in parallel as an example of the operation of 
the process, but the operations could occur in other orders 
and With other steps as appropriate. 

[0077] At step 124, a search entry is received at a client 
device. This search entry could comprise terms for Which a 
Web search is desired. The device transmits the search 
request at step 126, and a central system receives the request 
at step 128 and generates a search result at step 130. Again, 
the manner in Which the search result is generated may occur 
in any of a number of appropriate manners, and is not critical 
to the operation of the process. Once the search result is 
generated, it can be transmitted by the central system to the 
remote device (step 132), and be received and displayed on 
the remote device (step 138). 
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[0078] Also, at or near the same time that the search result 
is being obtained and/or transmitted, or at least before a user 
selects a substantial portion of the information represented 
by the search result, the central system may obtain predictive 
information (step 134). At this step, all of the relevant 
predictive information may be obtained (e.g., all parallel 
search results on neWsgroups, images, Web blogs, local 
search, etc. may be performed) and transmitted to the remote 
device (step 136). Alternatively, part of the predictive infor 
mation may be obtained, and then transmitted, While other 
parts of the predictive information are being retrieved. 

[0079] When the predictive information is received by the 
remote device, it may be streamed into storage and a 
predictive indicator may be updated for the user (step 142). 
For example, the predictive indicator may indicate to the 
user the progress of the doWnload of potential folloW-up 
information so that the user can keep revieWing the initial 
information until they see that the folloW-up information has 
been fully received. In general, the predictive information 
continues to be doWnloaded to the remote device until the 
doWnload is complete or until there is an interruption, such 
as by the presentation, by the user, or another search request. 

[0080] FIG. 5 is a How chart shoWing exemplary steps for 
providing predictive information in response to a request. 
The steps shoWn may generally be executed by a central 
server that receives requests, such as search requests, from 
remote users. At step 146, a search request is received from 
a user, and search results are obtained responsive to the 
request at step 148. Simultaneously, or near simultaneously, 
the system may transmit the results to the user (step 150) and 
begin obtaining predictive information (step 152). When an 
appropriate amount of predictive information has been 
received, the system may begin transmitting the predictive 
information to the remote device (step 154), such as a part 
of the search results. The client application may then be 
con?gured in such a manner that it can appropriately store 
and display the information. The client may also make 
repeated individual requests for information, or the central 
system may simply transmit the additional information to 
the same address to Which it transmitted the previous 
information (and the client device may keep “listening” for 
information). Also, When all identi?ed information has been 
transmitted (step 156), the system Waits (step 158), such as 
for folloW-up actions by the user that generate neW demands 
on the central system. 

[0081] If all identi?ed information has not yet been trans 
mitted (step 156), and no event has occurred to interrupt the 
transmission (step 160), then additional predictive informa 
tion is identi?ed, obtained, and transmitted. If an interrup 
tion has occurred (step 160) and that interruption is caused 
by a neW search request (step 162), the process may begin 
again. If the interruption is not the result of a neW search 
request, such as When the interruption occurs as the result of 
an attempt to access pre-fetched information, the informa 
tion may be provided to the user (step 164). Of course, if the 
requested information has all been pre-fetched, it may 
simply be transmitted from memory, While if it has not been 
pre-fetched or fully pre-fetched, it can be obtained in Whole 
or in part in a conventional manner. Once the requested 
information is doWnloaded, the system may return to pre 
fetch any remaining predictive information. 

[0082] FIG. 6 is a How chart of exemplary steps for 
obtaining predictive information relating to a request. In 
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general, these steps may be performed by a remote device 
from Which a user is trying to access information. At step 
170, the device sends a search request to a system at another 
remote site. The device then checks, at step 172, for the 
predictive mode in Which the device is set. If the predictive 
mode depends on the results returned for the request (step 
174), then the device Waits for the results (176) and then 
receives the results (step 178). 

[0083] The device may then begin gathering predictive 
information While the results are displayed to the user. In 
step 180, the device applies the predictive rules to ensure 
that the identi?cation and gathering of predictive informa 
tion is in accord With the user’s preferences. The device then 
determines What information is needed, based on application 
of the initial request or its response, and it transmits an 
information request to obtain that information (step 182). 
After Waiting for a particular period of time, the information 
arrives at the device (step 184), and the device may update 
its predictive indicator (step 186) to shoW to the user hoW the 
doWnload is progressing. If all of the predictive information 
has been received (step 188), the device may Wait for 
additional input from the user (step 190). If all the infor 
mation is not received, the device may gather more predic 
tive information. 

[0084] FIGS. 7a-7c are exemplary screen shots shoWing 
the operation of predictive information retrieval apparatuses. 
FIG. 7a shoWs an example of a space-constrained display 
for a search engine offering. In the example display, a search 
term has been entered and results have been returned in the 
form of a search result listing. The display also shoWs tabs 
providing the options of applying the search request to other 
search styles. A gauge at the bottom of the display provides 
a general indication of the amount of predictive information 
that has been doWnloaded in the background While the user 
has revieWed the search results. As shoWn in the ?gure, a 
little less than one-half of the total predictive information 
has been doWnloaded. Thus, the user can see that a request 
for folloW-up information might or might not be ansWered 
quickly. The gauge may also provide an indication of the 
amount of remaining memory in the device or allocated for 
pre-fetched information that has been ?lled or not been 
?lled. 

[0085] FIG. 7b shoWs an exemplary screen shot With 
more detail, including search results and an advertisement 
area. The advertisements may be created to be relevant to the 
user by matching the search request, and may be applied 
directly by the search service provider as part of the search 
result, or by a third party such as an advertising aggregator. 
In this ?gure, the progress of the background pre-fetching 
doWnload is shoWn by the color of the tabs for each of the 
?ve pictured search styles: Web, images, groups, neWs, and 
Froogle. For example, in the ?gure, the Web and neWs tabs 
are displayed in their reverse colors, so as to indicate that the 
predictive information relating to those tabs has been pre 
fetched. From this display, the user is immediately noti?ed 
that they could select the neWs tab, and the results Would be 
nearly immediately accessible. 

[0086] FIG. 7c shows a search result display having a 
predictive indicator area along the left edge of the display. 
Speci?cally, the system is con?gured so that the predictive 
information to be retrieved includes doWnloads of Web 
pages from the locations signi?ed by the information in the 
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search results. To aid the user in determining When the 
predictive information for a particular search result is ready 
for revieW, displays of progress for each group of results are 
shoWn, here, shoWing progress from 0% to 100%. In this 
manner, the user can knoW, speci?c to each result, hoW the 
gathering of information is progressing. The displays for 
each search result may also provide a less graduated guide 
to doWnload status, such as by shoWing a red dot next to a 
search result if its corresponding predictive information is 
not yet doWnloaded, a green dot When it is doWnloaded, and 
perhaps a yelloW dot When it is substantially doWnloaded 
(such that a user could select the folloW-up information and 
expect the last part of the folloW-up information to be 
doWnloaded as the folloW-up information is displayed, or at 
least before the user has reached the end of the folloW-up 
information). 
[0087] As used herein, the terms “electronic document” 
and “document” mean a set of electronic data, including 
both electronic data stored in a ?le and electronic data 
received over a netWork. An electronic document does not 
necessarily correspond to a ?le. A document may be stored 
in a portion of a ?le that holds other documents, in a single 
?le dedicated to the document in question, or in a set of 
coordinated ?les. 

[0088] Various implementations of the systems and tech 
niques described here can be realiZed in digital electronic 
circuitry, integrated circuitry, specially designed ASICs 
(application speci?c integrated circuits), computer hard 
Ware, ?rmware, softWare, and/or combinations thereof. 
These various implementations can include implementation 
in one or more computer programs that are executable 
and/or interpretable on a programmable system including at 
least one programmable processor, Which may be special or 
general purpose, coupled to receive data and instructions 
from, and to transmit data and instructions to, a storage 
system, at least one input device, and at least one output 
device. 

[0089] These computer programs (also knoWn as pro 
grams, softWare, softWare applications or code) include 
machine instructions for a programmable processor, and can 
be implemented in a high-level procedural and/or object 
oriented programming language, and/or in assembly/ma 
chine language. As used herein, the term “machine-readable 
medium” refers to any computer program product, apparatus 
and/or device (e.g., magnetic discs, optical disks, memory, 
Programmable Logic Devices (PLDs)) used to provide 
machine instructions and/or data to a programmable proces 
sor, including a machine-readable medium that receives 
machine instructions as a machine-readable signal. The term 
“machine-readable signal” refers to any signal used to 
provide machine instructions and/or data to a programmable 
processor. 

[0090] To provide for interaction With a user, the systems 
and techniques described here can be implemented on a 
computer having a display device (e.g., a CRT (cathode ray 
tube) or LCD (liquid crystal display) monitor) for displaying 
information to the user and a keyboard and a pointing 
device.(e.g., a mouse or a trackball) by Which the user can 
provide input to the computer. Other kinds of devices can be 
used to provide for interaction With a user as Well; for 
example, feedback provided to the user can be any form of 
sensory feedback (e.g., visual feedback, auditory feedback, 
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or tactile feedback); and input from the user can be received 
in any form, including acoustic, speech, or tactile input. 

[0091] The systems and techniques described here can be 
implemented in a computing system that includes a back 
end component (e.g., as a data server), or that includes a 
middleWare component (e.g., an application server), or that 
includes a front-end component (e.g., a client computer 
having a graphical user interface or a Web broWser through 
Which a user can interact With an implementation of the 
systems and techniques described here), or any combination 
of such back-end, middleWare, or front-end components. 
The components of the system can be interconnected by any 
form or medium of digital data communication (e.g., a 
communication network). Examples of communication net 
Works include a local area netWork (“LAN”), a Wide area 
netWork (“WAN”), and the internet. 

[0092] The computing system can include clients and 
servers. A client and server are generally remote from each 
other and typically interact through a communication net 
Work. The relationship of client and server arises by virtue 
of computer programs running on the respective computers 
and having a client-server relationship to each other. The 
client-server relationship need not ?t a formal client-server 
de?nition, hoWever. 

[0093] Although a feW embodiments have been described 
in detail above, other modi?cations are possible. Portions of 
this disclosure discuss operation though portable devices, 
but any of a number of devices may be used, including 
fully-functional general purpose computers. Also, the logic 
?oWs depicted in the ?gures do not require the particular 
order shoWn, or sequential order, to achieve desirable 
results. Also, other steps may be provided, or steps may be 
eliminated, from the described ?oWs, and other components 
may be added to, or removed from, the described systems. 
Other embodiments may be Within the scope of the folloW 
ing claims. 

What is claimed is: 
1. A computer-implemented method for generating results 

for a client-requested query, comprising: 

receiving a query produced by a client communication 
device; 

generating a result for the query in response to reception 
of the query; 

determining one or more predictive folloW-up requests 
before receiving an actual folloW-up request from the 
client device, and initiating retrieval of information 
associated With the one or more predictive folloW-up 
requests; and 

transmitting at least part of the result to the client device, 
and then transmitting to the client device at least part of 
the information associated With the one or more pre 
dictive folloW-up requests. 

2. The method of claim 1, Wherein the query comprises a 
search request. 

3. The method of claim 1, Wherein the result comprises 
data for generating a plurality of hyperlinks to information 
relating to the query. 

4. The method of claim 3, Wherein the predictive folloW 
up requests are determined by identifying targets of the 
hyperlinks. 
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5. The method of claim 1, Wherein the predictive folloW 
up requests are determined by identifying searching services 
available to the user. 

6. The method of claim 5, Wherein the searching services 
comprise Web searching, shopping searching, neWs search 
ing, or image searching. 

7. The method of claim 5, Wherein the searching services 
comprise three or more members of the group consisting of 
Web searching, shopping searching, neWs searching, or 
image searching. 

8. The method of claim 1, Wherein a pre-established 
number of predictive folloW-up requests is determined. 

9. The method of claim 1, Wherein a maximum transfer 
siZe is computed as a function of a connection speed for the 
client communication device, and information associated 
With the one or more predictive folloW-up requests is not 
transmitted if it exceeds the maximum transfer siZe. 

10. The method of claim 1, Wherein the predictive folloW 
up requests are determined as a function of search term 

correlation for a plurality of clients. 

11. The method of claim 1, further comprising identifying 
advertising matches for the predictive folloW-up requests 
before receiving an actual folloW-up request from the client 
device. 

12. A computer-implemented data collection and distri 
bution system, comprising: 

a request processor to receive data requests from one or 

more remote clients; 

a response generator to identify and present information 
responsive to the data requests; 

a request predicting module to determine one or more 

predictive folloW-up requests representative of likely 
requests to be made subsequently by a user of the 
remote client; and 

an interface to provide the information responsive to the 
data requests and information responsive to the one or 
more predictive folloW-up requests Without the need for 
an actual folloW-up request. 

13. The data collection and distribution system of claim 
12, Wherein the response generator comprises an intemet 
search engine. 

14. The data collection and distribution system of claim 
12, Wherein the information responsive to the data requests 
comprises hyperlink information. 

15. The data collection and distribution system of claim 
14, Wherein the predictive folloW-up requests comprise 
information at locations associated With the hyperlink infor 
mation. 

16. The data collection and distribution system of claim 
12, Wherein the predictive folloW-up requests comprise 
requests for a plurality of search types. 

17. The data collection and distribution system of claim 
16, Wherein the plurality of search types include Web search, 
neWs search, shopping search, or image search, blog search, 
or neWs group search. 

18. The data collection and distribution system of claim 
12, further comprising an advertising selector to identify 
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advertising content associated With the predictive folloW-up 
requests before a folloW-up request is made. 

19. A computer-implemented data collection and distri 
bution system, comprising: 

a request processor to receive data requests from one or 
more remote clients; 

a response generator to identify and present information 
responssive to the data requests; 
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means for determining one or more predictive folloW-up 
requests representative of likely requests to be made 
subsequently by a user of the remote client; and 

an interface to provide the information responsive to the 
data requests and information responsive to the one or 
more predictive folloW-up requests Without the need for 
an actual folloW-up request. 

* * * * * 


