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METHOD AND SYSTEM FOR AUTOCOMPLETION 
FOR LANGUAGES HAVING IDEOGRAPHS AND 

PHONETIC CHARACTERS 

RELATED APPLICATIONS 

[0001] This application claims priority to and is a con 
tinuation-in-part of “Method and System for Autocomple 
tion Using Ranked Results,” US. patent application Ser. No. 
10/ , ?led Oct. 29, 2004, Which is incorporated by 
reference herein in its entirety. 

TECHNICAL FIELD 

[0002] The present invention relates generally to the ?eld 
of search engines for locating documents in a computer 
netWork (e.g., a distributed system of computer systems), 
and in particular, to a system and method for speeding up a 
desired search by anticipating a user’s request in languages 
that include non-phonetic symbols. 

BACKGROUND 

[0003] Search engines provide a poWerful tool for locating 
documents in a large database of documents, such as the 
documents on the World Wide Web (WWW) or the docu 
ments stored on the computers of an Intranet. The docu 
ments are located in response to a search query submitted by 
a user. A search query may consist of one or more search 
terms. 

[0004] In one approach to entering queries, the user enters 
the query by adding successive search terms until all search 
terms are entered. Once the user signals that all of the search 
terms of the query have been entered, the query is sent to the 
search engine. The user may have alternative Ways of 
signaling completion of the query by, for example, entering 
a return character, by pressing the enter key on a keyboard 
or by clicking on a “search” button on a graphical user 
interface. Once the query is received by the search engine, 
it processes the search query, searches for documents 
responsive to the search query, and returns a list of docu 
ments to the user. 

[0005] In languages not primarily based on alphabetic 
Writing systems, oftentimes sequences of characters are 
entered from a keyboard to create the language components 
of a query. Entering queries this Way can be time consuming. 

[0006] Because queries are not typically sent to the search 
engine until the user has signaled that the query is complete, 
time passes While the user is ?nishing the full search query. 
It Would be desirable to have a system and method of 
speeding up this process. 

SUMMARY 

[0007] In one embodiment, a method for suggesting query 
completions for a language having ideographs and phonetic 
characters includes receiving a partial query from a search 
requester. The partial query is a portion of a complete query. 
A set of predicted queries is predicted containing at least one 
string having one or more ideographs ordered in accordance 
With a ranking criteria. The set of ordered predicted queries 
is conveyed to the search requestor. 

[0008] The search requester may select a respective query 
from the ordered set of predicted queries and then indicate 
completion of the query. A search engine processes the query 
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to produce a set of search results. Alternately, the search 
requester may continue entering query information until a 
complete query is entered, or until a neW set of predicted 
queries is transmitted and presented to the search requester. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The aforementioned embodiment of the invention 
as Well as additional embodiments Will be more clearly 
understood as a result of the folloWing detailed description 
of the various aspects of the invention When taken in 
conjunction With the draWings. Like reference numerals 
refer to corresponding parts throughout the several vieWs of 
the draWings. 

[0010] FIG. 1 depicts a process for predicting queries in 
accordance With some embodiments of the present inven 
tion. 

[0011] FIG. 2 depicts a block diagram of a search system 
in accordance With some embodiments of the present inven 
tion. 

[0012] FIG. 3 depicts a process in a search assistant in 
accordance With some embodiments of the present inven 
tion. 

[0013] FIG. 4 depicts a process for receiving query input 
and creating responses thereto in accordance With some 
embodiments of the present invention. 

[0014] FIG. 5 depicts ?oWs of information associated 
With creating and using a ?ngerprint-to-table map in accor 
dance With some embodiments of the present invention. 

[0015] FIG. 6 depicts examples of relevancy of input 
strings in accordance With some embodiments of the present 
invention. 

[0016] FIG. 7 depicts a process for processing historical 
queries in accordance With some embodiments of the present 
invention. 

[0017] FIG. 8 depicts a portion of an exemplary table used 
in processing historical queries in accordance With some 
embodiments of the present invention. 

[0018] FIG. 9 depicts data structures associated With a 
query completion table using suf?xes in accordance With 
some embodiments of the present invention. 

[0019] FIG. 10 depicts a portion of an exemplary query 
completion table in accordance With some embodiments of 
the present invention. 

[0020] FIG. 11 depicts an exemplary screen shot in accor 
dance With some embodiments of the present invention. 

[0021] FIG. 12 depicts a search engine suitable for imple 
menting some embodiments of the present invention. 

[0022] FIG. 13 depicts a client suitable for implementing 
some embodiments of the present invention. 

[0023] FIG. 14 depicts a process for processing historical 
queries including ideographs and phonetic characters in 
accordance With some embodiments of the present inven 
tion. 

[0024] FIG. 15 depicts multiple phonetic representations 
for selected ideographs according to some embodiments of 
the present invention. 
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[0025] FIG. 16 depicts a portion of an exemplary query 
completion table including phonetic characters and ideo 
graphs in accordance With some embodiments of the present 
invention. 

DESCRIPTION OF EMBODIMENTS 

[0026] In one embodiment of the invention, portions of a 
user’s query are transmitted to a search engine before the 
user has ?nished entering the complete query. The search 
engine uses the transmitted portion of the query to predict 
the user’ s ?nal query. These predictions are transmitted back 
to the user. If one of the predictions is the user’s intended 
query, then the user can select that predicted query Without 
having to complete entry of the query. In some embodi 
ments, the selected query is transmitted to the search engine, 
Which returns a set of query results corresponding to the 
selected query. 

[0027] FIG. 1 illustrates an exemplary embodiment of the 
invention including a client system 104 and a search engine 
106. As a user enters a search query, the user’s input is 
monitored by the client system (108). Prior to the user 
signaling completion of the search query, a portion of the 
user’s query is sent from the client system 104 to the search 
engine 106 (110). The portion of the query may be a feW 
characters, a search term, or more than one search term. In 
some embodiments, the partial input is in the form of a 
content location identi?er, often called a uniform resource 
locator (URL) such as that described in RFC 1738, promul 
gated by the Internet Engineering Task Force, Which can be 
used to identify resources Within computers and computer 
networks. URLs can also be used to identify resources 
available locally on a computer such as documents, folders 
or services. The term “URL” is used herein to mean any 
form of content location identi?er, including but not limited 
to Internet addresses, RFC 1738 compliant addresses, and 
?le pathnames such as those use in many computer systems 
and local area netWorks. The search engine 106 receives the 
partial query for processing (112) and makes predictions as 
to user’s contemplated complete query (or URL) (114). The 
predictions are ordered according in accordance With a 
ranking criteria. For example, in some embodiments queries 
having a higher frequency of submission are ordered before 
queries having loWer frequencies of submission. The search 
engine 106 uses a number of query completion tables 
(described in more detail beloW) to assist in making the 
ordered predictions. The query completion tables are created 
using previously entered search queries received by the 
search engine 106. In some embodiments, the previous 
queries include search queries from a community of users. 
The predicted queries are sent back to the client system 106 
(116) and then presented to the user (118). If one of the 
predicted queries is What the user intended as the desired 
query, the user may select this predicted query and proceed 
Without having to ?nish entering the desired query. If the 
predicted queries do not re?ect What the user had in mind, 
then the user may continue entering the desired search query. 

[0028] FIG. 2 illustrates a searching system 200 according 
to some embodiments of the invention and shoWs various 
functional components Which Will be referred to in the 
detailed discussion Which folloWs. The search system 200 
may include one or more client systems 202. Each client 
system 202 has a search assistant 204. The client systems 
202 are connected to a communications netWork 206. The 
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communications netWork 206 connects the client systems 
202 to a search engine 208. Search engine 208 includes a 
query server 210 connected to the communications netWork 
206, a prediction server 212 and a query processing con 
troller 214. 

[0029] The query server 210 includes a client communi 
cations module 216, a query receipt, processing and 
response module 218, a partial query receipt, processing and 
response module 220, a user information processing module 
222, and a query log 224, all interconnected. In some 
embodiments, feWer and/or additional modules or functions 
are included in the query server 210. The modules shoWn in 
FIG. 2 as being part of query server 210 represent functions 
performed in an exemplary embodiment. The prediction 
server 212 is connected to partial query receipt, processing 
and response module 220, the ordered set builder 242 and to 
query log 224. The ordered set builder 242 creates sets of 
ordered predicted queries from logs of queries and URL 
requests, and is connected to the query log 224. In some 
embodiments, the ordered set builder 242 is also coupled to 
a URL database 225, and in some embodiments it is coupled 
to a language dictionary 244. The language dictionary 244 
may provide information about certain language compo 
nents, like phonetic representations for various symbolic 
language components, or provide related Words or concepts 
to queries or query terms. In some embodiments, the ordered 
set builder 242 and the language dictionary 244 are part of 
the prediction server 212. In such embodiments, the predic 
tion server 212 is connected directly to the query log 224 and 
the URL database 225. 

[0030] The query processing controller 214 is connected 
to an inverse document index 228, a document database 230, 
a query cache 232 and the URL database 225. The cache 232 
may include an index 234 the function of Which is to locate 
entries in the cached results 236. The cached results 236 may 
include a cache entry for an identi?ed query 238 and a cache 
entry for an anticipated query 240. The inverse document 
index 228 and document database 230 are sometimes col 
lectively called the document database. In some embodi 
ments, “searching the document database” means searching 
the inverse document index 228 to identify documents 
matching a speci?ed search query or term. 

[0031] Although illustrated as discrete blocks in the ?gure, 
FIG. 2 is intended more as a functional description of an 
embodiment of the invention rather than a structural map 
ping of the functional elements. One of ordinary skill in the 
art Would recogniZe that an actual implementation might 
have the functional elements grouped or split among various 
components. For example, the query log 224 may be distinct 
from the query server 210. In some embodiments the query 
log 224 may be stored on one or more servers Whose primary 
function is to store and process query log information. 
Similarly, the URL database 225 may be stored on or more 
servers Whose primary purpose is to store and process 
information about knoWn URLs. 

[0032] FIG. 3 illustrates an embodiment of the invention 
that may be implemented in the search assistant 204 of a 
client system 202 (FIG. 2). The search assistant 204 moni 
tors the user’s entry of a search query on the client system 
104 (302). In some embodiments, the search assistant 204 
monitors the user’s entry of a uniform resource locator 
(URL) input string, such as in the address ?eld of a broWser 
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WindoW. The user may enter the search query or URL in a 
number of Ways including a browser WindoW, a search tool, 
or any other input mechanism. The search assistant 204 may 
identify two different scenarios. First, the search assistant 
204 receives or identi?es a ?nal input (302i?nal input) 
When the user has indicated completion of the input string or 
selected a presented prediction. Second, the search assistant 
204 receives or identi?es a partial input (3 02ipartial input) 
When an input is identi?ed prior to When the user indicates 
completion of the input string (as described beloW). In a 
third, optional scenario (described in more detail beloW), the 
search assistant 204 determines or receives noti?cation that 
the user has not selected one of the predictions Within a 
speci?ed time period. 

[0033] When a ?nal input or selection (302i?nal input) 
is identi?ed as a search query, the input is transmitted to the 
search engine 208 (304) for processing. The search engine 
208 returns a set of search results, Which is received by the 
search assistant 204 (306) or by a client application, such as 
a broWser application. The list of search results is presented 
to the user such that the user may select one of the docu 
ments for further examination (e.g., visually or aurally). 
When the ?nal input is a URL, the request is transmitted to 
the appropriate document host (304) and the document, if 
available, is returned (306). After the response is received 
(306), the user’s input activities are again monitored (302). 
In some embodiments, the URL request is sent to the search 
engine 208 for logging and the request is redirected to the 
appropriate document host. 

[0034] A ?nal input may be identi?ed by the search 
assistant 204 in a number of Ways such as When the user 
enters a carriage return, or equivalent character, selects a 
search button in a graphical user interface (GUI) presented 
to the user during entry of the search query, or by possibly 
selecting one of a set of possible queries presented to the 
user during entry of the search query. One of ordinary skill 
in the art Will recogniZe a number of Ways to signal the ?nal 
entry of the search query. 

[0035] Prior to the user signaling a ?nal input, a partial 
input may be identi?ed (302-partial input). A partial input 
may be identi?ed in a number of Ways. For a search query, 
a partial input includes a single search term of the search 
query, multiple search terms, or a prede?ned a number of 
characters of a search term. 

[0036] In some embodiments, a partial input is identi?ed 
by detecting entry of delimiter or other character (e.g., 
Without limitation, a quote character, a period, a parenthesis 
character, a slash character, arroW key detection or tab 
entry). Entry of a delimiting character may indicate that a 
user has ?nished entering a desired term or portion of the 
input and is moving onto the next search term or portion. 

[0037] In some embodiments, a partial input is identi?ed 
by detecting entry of a pre-determined number of characters. 
In these embodiments, the input contains a number of 
characters less than a full input but it may still desirable to 
identify the partial input before the user has entered all of the 
characters. This technique is desirable, for example, When 
the search term or URL contains a large number of charac 
ters or When the pre-determined number of characters is 
large enough to result in useful predictions. 

[0038] In some embodiments, a partial input is identi?ed 
by detecting the absence of a character being entered Within 
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a period of time, the absence representing a pause by the 
user. The pause may signify that the user has entered one 
search term or portion of the complete string but has not 
entered the space key (or other delimiting character) to start 
entering another term or signify that the search query is in 
fact complete but the user has not yet so signaled. 

[0039] Regardless of the Way in Which the partial input is 
identi?ed, it is transmitted to the search engine 208 (308) for 
processing. In response to the partial search query, the search 
engine 208 returns a set of ordered predicted search queries 
and/or URLs (310) Which is presented to the user (312) 
ordered in accordance With a ranking criteria. The predic 
tions may be displayed to the user in a number of Ways. For 
example, the predictions could be displayed in a drop-doWn 
WindoW, a persistent, or non-persistent WindoW or other 
Ways. In some embodiments, queries Which the user had 
previously submitted could be visually indicated to the user 
(e.g., by highlighting the user’s oWn previously entered 
queries). 

[0040] In some embodiments, the predicted search queries 
are ordered in accordance With a frequency of submission by 
a community of users. In some embodiments, the search 
queries are ordered, at least in part, in accordance With a last 
time/ date value that the query Was submitted. In some 
embodiments, the search queries are ordered in accordance 
With personaliZation information, such as user personaliZa 
tion information or community information. For instance, 
user personaliZation information may include information 
about subjects, concepts or categories of information that are 
of interest to the user. The user personaliZation information 
may be provided directly by the user, or may be inferred 
With the user’s permission from the user’s prior search or 
broWsing activities, or may be based at least in part on 
information about a group associated With the user or to 
Which the user belongs (e.g., as a member, or as an 
employee). The set of predicted search queries may be 
initially ordered in accordance With a ?rst ranking criteria, 
such as prede?ned popularity criteria, and then reordered if 
any of the predicted search queries match the user person 
aliZation information of the user so as to place the matching 
predicted search queries at or closer to the top of the ordered 
set of predicted search queries. 

[0041] One skilled in the art Will recogniZe a number of 
Ways to present the predicted search queries and/or URLs to 
the user. For example, the predicted search queries and/or 
URLs might be presented in a drop doWn menu. Regardless 
of the manner in Which the predicted queries and/or URLs 
are presented to the user, the user may select one of the 
queries and/ or URLs if the user determines that one of the 
predictions matches the intended entry. In some instances, 
the predictions may provide the user With additional infor 
mation Which had not been considered. For example, a user 
may have one query in mind as part of a search strategy, but 
seeing the predicted results causes the user to alter the input 
strategy. Once the set is presented (312), the user’s input is 
again monitored. If the user selects one of the predictions 
(302-?nal), the request is transmitted either to the search 
engine 208 as a search request or to a resource host as a URL 

request (304), as applicable. After the request is transmitted, 
the user’s input activities are again monitored (302). As 
mentioned above, in some embodiments, the URL request is 
transmitted to search engine 208 for logging purposes. 






























