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CAP-SENSTIVE TEXT SEARCH FOR 
DOCUMENTS 

RELATED APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/755,424, filed May 30, 2007, entitled 
CAP-SENSITIVE TEXT SEARCH and claims benefit of 
priority to Provisional U.S. Patent Application No. 60/821, 
129, filed Aug. 1, 2006, entitled CAP-SENSITIVE TEXT 
SEARCH FOR DOCUMENTS: the aforementioned priority 
applications being hereby incorporated by reference in their 
entirety. 

TECHNICAL FIELD 

0002 The disclosed embodiments relate generally to the 
field of text searching and retrieval. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0003 FIG. 1A illustrates a method for searching for docu 
ments using capitalization characteristics, under an embodi 
ment of the invention. 
0004 FIG. 1B illustrates a method for aggregating or for 
mulating an index for a system that can handle search opera 
tions that include criteria that specifies one or more capitali 
Zation characteristics, under an embodiment of the invention. 
0005 FIG. 2 illustrates a system for enabling the searching 
for documents using capitalization characteristics, under an 
embodiment of the invention. 
0006 FIG. 3A-3C illustrate a schema for classifying iden 

tified words and tokens for Subsequent searching, based on 
capitalization characteristics, under an embodiment of the 
invention. 
0007 FIG. 4 illustrates a method for enabling searching of 
documents through use of search criteria that may include 
capitalization characteristics, under an embodiment of the 
invention. 

DETAILED DESCRIPTION 

Overview 

0008. A capitalization-sensitive (“Cap-sensitive”) search 
is a feature that provides the ability to specify as search 
criteria both a term and a capitalization characteristic or sig 
nature of the term. There are conventional approaches that 
enable a capital-sensitive approach to be performed from 
within a document. For example, MICROSOFTR WORD 
enables an individual to perform a Find function when a 
document is opened. The Find function is used to find a 
specific character String in the document. The user can 
optionally make the search String "cap-sensitive', to elimi 
nate occurrences of the character String that do not have the 
specific capitalization characteristic. 
0009 Embodiments described herein provide enable text 
searching that accommodates a search criteria corresponding 
to a capitalization characteristic. In one embodiment, one or 
more search terms are received, and a determination is made 
as to a capitalization characteristic of at least one search term. 
One or more documents are identified from a collection of 
documents. The identification is based at least in part on the 
determination of the capitalization characteristic of the search 
term, so that the search result satisfies the criteria of the 
capitalization characteristic. 
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0010. In another embodiment, a system is provided for 
performing a text search. In one embodiment, an index stores 
a plurality of entries, where each entry in the index corre 
sponds to a text item of a particular document in a larger 
collection of documents. At least some of the entries include 
information about a capitalization characteristic of a corre 
sponding text item so as to enable a search operation that is 
specific to a capitalization criteria of the search operation. 
0011. In another embodiment, a search interface is pro 
vided in connection with the index to handle a request that 
includes the capitalization criteria. 
0012 Still further, a document retrieval component is con 
figured to access local or network locations to retrieve and 
scan documents for text items (e.g. words) that correspond to 
entries that are to populate the index. 
0013 Embodiments described herein provide a mecha 
nism by which cap-sensitive searches can be performed in 
various environments that utilize indexes or similar data 
structures to aggregate words and search terms from various 
SOUCS. 

0014. Additionally, an embodiment enables the cap-sen 
sitive search to be performed for a text item that occurs in any 
one of a plurality of Source documents. 
0015 Still further, an embodiment employs a cap-sensi 
tive search for use in a search engine on a network, Such as at 
a search engine web site. 
0016 One or more embodiments described herein may be 
implemented through the use of modules or software/logic 
components. A module refers to a program, a Subroutine, a 
portion of a program, a Software component, firmware or a 
hardware component capable of performing a stated task or 
function. A module can exist on a hardware component such 
as a server independently of other modules, or a module can 
exist with other modules on the same server or client terminal, 
or within the same program. A module may be implemented 
on a client or on a server, or distributed between clients, 
servers, or amongst a client-server. 
0017. Furthermore, one or more embodiments described 
herein may be implemented through the use of instructions 
that are executable by one or more processors. These instruc 
tions may be carried on a computer-readable medium. Ser 
vices and components illustrated by figures in this application 
provide examples of processing resources and computer 
readable mediums on which instructions for implementing 
embodiments of the invention can be carried and/or executed. 
In particular, the numerous machines shown with embodi 
ments of the invention include processor(s) and various forms 
of memory for holing data and instructions. Examples of 
computer-readable mediums include permanent memory 
storage devices, such as hard drives on personal computers or 
servers. Other examples of computer storage mediums 
include portable storage units, such as CD or DVD units, flash 
memory (such as carried on many cellphones and PDAs), and 
magnetic memory. A computer-readable medium as used 
herein may extend across multiple machines. For example, 
the medium may be distributed between client and server in 
order to perform a stated task or operation. 
(0018 Methodology 
0019 FIG. 1A illustrates a method for performing a cap 
sensitive search, under one or more embodiments of the 
invention. In a step 110, a search term is received from a user. 
For example, the search term may be specified by a user 
operating a terminal over the Internet. The search request may 
correspond to a word, phrase, portion of a word, acronym, 
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proper noun, or other character string that includes or does not 
include capitalization. In providing the search term, the user 
may enter characters through use of a web browser or inter 
face, or alternative, through use of client application. 
0020 Step 120 provides that a determination is made as to 
whether the search term includes a capitalization character 
istic. Under one or more embodiment, the capitalization char 
acteristics that may be detected include (i) a word or term that 
includes all capitalization (all caps”), or (ii) a word or term 
that has one character capitalized, or is partially capitalized. 
As described with one or more embodiments, the types of 
capitalization may be classified or grouped. Alternatively, the 
capitalization of a term may be specific to the position and 
characters that are capitalized. 
0021. If the determination of step 120 is that a capitaliza 
tion characteristic is present in the search term, then step 130 
provides that a selection is made for one or more documents 
that include (i) a matching or qualifying text item (ii) having 
a capitalization characteristic that satisfies the capitalization 
characteristic specified in the search term. Under one embodi 
ment, the capitalization characteristic that satisfies that of the 
search term may be an exact match. For example, the search 
term “Bush’ may return documents that include “Bush', but 
not “BUSH' or “bush'. Alternatively, the capitalization char 
acteristic of the text item that satisfies the criteria of the search 
may simply match to a capitalization class that is specified to 
be a match. For example, "McDonald' as a search term may 
be matched to a class of text items that include the characters 
with any letter capitalized (e.g. MCDONALD or 
McDONALD). 
0022. If the determination of step 120 is that a capitaliza 
tion characteristic is not present in the search term, then step 
140 provides that a selection is made for one or more docu 
ments that include a matching or qualifying text item. In one 
embodiment, matching or qualifying text items may or may 
not include a capitalization characteristic. For example, the 
search “mit” would return documents containing "MIT" or 
“Mit” or “mit”, and the search term "MIT" would return only 
documents containing "MIT. Alternatively, one embodi 
ment provides that the matching or qualifying text item does 
not include any capitalization characteristic. Thus, “mit” 
would return documents containing “mit” but not “MIT. 
0023 Embodiments described herein include a technique 
for enabling a capitalization-sensitive search to be performed 
on text content. Under one embodiment, one or more search 
terms are received. A determination is made as to a capitali 
Zation characteristic of at least a first of the one or more search 
terms. From a plurality of documents, one or more documents 
are identified based at least in part on the determination of the 
capitalization characteristic. 
0024 FIG. 1B illustrates a method for aggregating or for 
mulating an index for a system that can handle search opera 
tions that include criteria that specifies one or more capitali 
Zation characteristics, under an embodiment of the invention. 
A method such as described with FIG. 1B may be used to 
identify documents that contain text items that satisfy a cri 
teria that also specifies a capitalization characteristic. 
0025. In a step 150, a source for text content (e.g. docu 
ment) is accessed. The text content is scanned for text items, 
Such as words. Such a process may correspond to tokenizing 
a stream of text. The resulting text items may correspond to 
words or even phrases. 
0026. In scanning the text content, step 160 provides that a 
capitalization characteristic of individual text items is deter 
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mined. In one embodiment, the presence of one or more 
capital letters is determined from the text. 
0027. In step 170, the capitalization characteristic deter 
mined from step 160 is classified into one of a plurality of 
groups. In one embodiment, three classes of capitalization 
characteristics are used: (i) a class of no capitalization in the 
text item, corresponding to none of the letters or characters 
that comprise the text are capitalized; (ii) a class of partial 
capitalization in the text item, in which some, but not all the 
characters that comprise the text item are capitalized; and (iii) 
a class of all capitalization in the text item, in which all the 
characters in the text item are capitalized. One or more 
embodiments contemplate additional classes that can be 
used. Such as a class to distinguish when there is only one 
capitalized letter is positioned at the beginning of the word. 
0028. In step 180, entries are recorded in the index to 
associate text items to the source (or portions thereof) that 
contained the text items. The index can then be used to find 
entries that match a search term, and identify documents or 
other text content associated with the entries that match the 
search term. In an embodiment, the entries reflect or record 
the class of the capitalization characteristic for individual text 
items. According to one embodiment, the entries reflect or 
record the class of the capitalization characteristic by having 
duplicative entries to reflect the capitalization characteristic 
of a text item that has capitalization. One embodiment pro 
vides that (i) text items with the classification of no capitali 
zation has only one entry reflecting the text item with no 
capitalization; (ii) text items with the classification of partial 
capitalization have two entries-one entry reflecting the text 
item with partial capitalization and one entry reflecting the 
text item with no capitalization; and (iii) text items with the 
classification of complete or all capitalization have three 
entries-one entry to reflect the text item with no capitaliza 
tion, one entry reflecting the text item with partial capitaliza 
tion, and one entry reflecting the text item with all capitali 
Zation. 

0029. In this way, when the search term is received, step 
190 provides that the class of the capitalization characteristic 
of the search term is determined. Thus, in an embodiment 
Such as described above, the search term may be classified as 
having no capitalization, partial capitalization, or all capitali 
Zation. 

0030 Step 195 provides that the search term is matched to 
entries of the same capitalization class. Thus, if the search 
term specifies no capitalization characteristic, only those 
entries that are of the no capitalization class are used in the 
comparison operation. But because duplicative entries are 
used to reflect capitalization, the documents that contain the 
same term in any form of capitalization (including all capi 
talization) are returned in the search result. Likewise, if the 
search term contains an all capitalized term, only entries of 
the class of all capitalization will be compared against. It 
follows that the document that is returned will have the search 
term in the same all capitalization form. 
0031. A method such as described with FIG. 1B may be 
used to develop an index containing entries for search opera 
tions. The entries of the index may reflect capitalization char 
acteristics, and in turn, enable search operations that have 
Some sensitivity to capitalization. Additional details of Such 
an index, and a system for implementing the index, are pro 
vided below in more detail. 
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0032 System Description 
0033 FIG. 2 illustrates a system for enabling a cap-sensi 

tive search to be performed for documents and other text 
Sources available on a network, under an embodiment of the 
invention. In an embodiment of FIG. 2, a system includes a 
document retrieval component 210, an index 220, and a 
search interface 230. The document retrieval component 210 
accesses different network sites 204 or locations for content. 
Examples of network sites include web sites on which text 
content 206 is provided, including blogs, and message 
boards. Text content 206 are identified and retrieved from 
different sources 206 that contain such content. A user termi 
nal 202 may communicate with the system via a network 
connection 203. For example, the search interface 230 may 
include a component that is in the form of a web page that 
downloads on the terminal when the user navigates to a par 
ticular web site using a web page. 
0034. In an embodiment, a capitalization characteristic 
determinator (CCD) 222 executes with or in association with 
the document retrieval component 210. The document 
retrieval component 210 tokenizes a stream of text that is 
identified from the text item 212. From the tokenization pro 
cess, tokens of text are identified. Under one implementation, 
the text tokens may correspond to words or other discrete 
character strings. The CCD 222 inspects the text tokens to 
determine whether any of the tokens have capitalization. For 
example, ASCII or other text data embedded in the text con 
tent 212 may be flagged when determined to be in capitalized 
form. 
0035. The document retrieval component 210, including 
the output of the CCD 222, store entries in the index 220. In 
one embodiment, each entry corresponds to a word or other 
text token. In addition, information about the capitalization 
characteristic of the text token is stored in the index 220. 
According to one or more embodiments, when a text tokens 
are identified to contain capitalization, multiple entries are 
stored in the index 220 for that token. More specifically, one 
entry corresponds to the word/token with no capitalization 
characteristic, while at least one other entry reflects use of the 
token/word as part of a capitalization class (e.g. all-cap, or 
proper noun etc.) As described with FIG. 2, index 220-maybe 
structured to provide a schema or hierarchy defining the treat 
ment of capitalization characteristics in the tokens. 
0036. In one embodiment, when capitalization is identi 
fied from a token, multiple entries for that token are created. 
One embodiment provides a first entry for use of the token as 
a word or other character string with no capitalization char 
acteristics. Another entry provides for use of the token as a 
word or character string with some information or classifica 
tion of the capitalization characteristic. For example, the sec 
ond entry may carry the exact capitalization characteristic as 
provided by the Source text content 212, and a class designa 
tion that defines whether the capitalization characteristic is 
either (i) an all-cap form, (ii) proper noun form (i.e. first 
character is capitalized) or (iii) Some other capitalization. In 
another embodiment, the classification of the capitalization 
characteristic is one of either a designation of the all-cap 
form, or any other form with capitalization. Numerous other 
variations are also possible. 
0037. While embodiments such as described by FIG. 2 
provide for a network environment, other variations are con 
templated in which the network environment may be omitted 
entirely or in part. For example, the document retrieval com 
ponent 110, or its equivalent, may operate on a local data 
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Source. Such as a personal computer. Index 120 may include 
entries from documents that are both local or on the network 
sites, or alternatively just local. Furthermore, while an 
embodiment such as described with FIG. 2 describes the 
search interface 230 as being a web page that is downloaded 
on the user terminal 202, the particular location of the search 
interface 230 or the index 220 may vary between client and 
server. In a stand-alone variation, the search interface 230 
corresponds to an application that executes on the terminal 
202 and operates on an index of local documents and content. 
Numerous other variations are also contemplated. 
0038 FIG.3A-FIG.3C illustrate the use of one schema for 
identifying and recording the presence of capitalization char 
acteristics in an identified text token of a document, under one 
or more embodiments of the invention. In FIG. 3A-3C, an 
identified token 302 is provided one or more entries, depend 
ing on the capitalization characteristic of the token 302. 
Under one embodiment, each identified entry 312 may have 
between one and three class designations 304. A separate 
class designation 304 may be provided for the case where (i) 
the token has each character in a capitalized form, (ii) the 
token has at least one, but less than all characters in a capi 
talized form, and (iii) the token has no characters in the 
capitalized form. In other variations, more of fewer class 
designations may be defined, such as classes that distinguish 
when only the first letter is capitalized, as opposed to an 
alternative set of lettering in the token. 
0039. In FIG.3A, the identified token 302 (MIT) has only 
capitalization in its lettering, matching the all-cap class des 
ignation. According to a schema Such as shown, the all-cap 
characteristic results in separate entries 304 for each defined 
class of capitalization (all cap, partial cap and no cap). Each of 
the entries 304 is stored in the index 220 (FIG. 2) to point to 
the document where the token in all-cap form was identified. 
0040 FIG. 3B provides a proper noun usage, which under 
the schema described, corresponds to the partial cap designa 
tion. The entries 304 are provided the partial-cap and no-cap 
designations, but not the all-cap designation. Each of the two 
entries is stored in the index 220 (FIG. 2), and point to the 
document where the token in the partial cap form was iden 
tified. 

0041. In FIG. 3C, a non-cap usage is shown. Only one 
entry 304 is provided in the index 220 (FIG. 2), and it points 
to the document where the token in the non-cap form was 
found. 

0042 FIG. 4 illustrates a method for performing a search 
using a schema Such as shown and described with FIG. 
3A-3C, under one or more embodiments of the invention. In 
FIG.4, a step 410 provides that a user's search term is entered. 
For example, the search interface 230 (FIG. 2) may receive 
the search term from the user. 

0043 Step 420 provides that the search term is tokenized, 
similar to how the text content from the various sources are 
tokenized. As a result, words or phrases or identified from the 
user's search term. 

0044. In step 430, the capitalization characteristic of each 
token in the search term is determined. Referencing an 
embodiment of FIG. 3A-FIG. 3C, step 440 provides that one 
or more matching entries are selected from the index 220 
(FIG.2). In step 450, a search result is provided identifying or 
including documents that satisfy the search term and a capi 
talization criteria or condition specified therein. As a result of 
the creation of multiple entries reflecting different capitaliza 
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tion characteristics (as described with FIG.3A-3C), the use of 
multiple entries to reflect cap-sensitivity results in the follow 
ing matches: 

Search Term: Result 

mit documents containing mit AND documents containing 
“Mit’ AND documents containing “MIT 

Mit documents containing "MIT" AND documents 
containing “Mit 

MIT documents containing only "MIT" 

CONCLUSION 

0045 Although illustrative embodiments of the invention 
have been described in detail herein with reference to the 
accompanying drawings, it is to be understood that the inven 
tion is not limited to those precise embodiments. As such, 
many modifications and variations will be apparent to prac 
titioners skilled in this art. Accordingly, it is intended that the 
scope of the invention be defined by the following claims and 
their equivalents. Furthermore, it is contemplated that a par 
ticular feature described either individually or as part of an 
embodiment can be combined with other individually 
described features, or parts of other embodiments, even if the 
other features and embodiments make no mentioned of the 
particular feature. This, the absence of describing combina 
tions should not preclude the inventor from claiming rights to 
Such combinations. 

What is claimed is: 
1. A method for performing a text search, the method 

comprising: 
receiving one or more search terms; 
making a determination of a capitalization characteristic of 

at least a first of the one or more search terms; and 
identifying, from a plurality of documents, one or more 

documents based at least in part on the determination of 
the capitalization characteristic. 

2. The method of claim 1, wherein making a determination 
of a capitalization characteristic includes at least one (i) deter 
mining that no capitalization characteristic is present in the 
search term, and (ii) determining that the capitalization char 
acteristic is present in the search term. 

3. The method of claim 2, wherein determining that the 
capitalization characteristic is present in the search term 
includes determining a capitalization characteristic class 
from two or more possible capitalization characteristic 
classes. 

4. The method of claim 3, wherein the capitalization class 
includes a first class in which each character of theat least first 
search term is capitalized. 

5. The method of claim 1, wherein making a determination 
of a capitalization characteristic includes determining that all 
characters in the at least first search term are capitalized. 

6. The method of claim 1, wherein making a determination 
of a capitalization characteristic includes determining that at 
least one character in the at least first search term is capital 
ized. 

7. The method of claim 1, wherein making a determination 
of a capitalization characteristic includes identifying one or 
more individual characters in the at least first search term that 
are capitalized. 
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8. The method of claim 1, wherein identifying one or more 
documents based at least in part on a determination of the 
capitalization characteristic includes identifying the one or 
more documents based on a match of the at least first search 
term with a specified capitalization characteristic contained 
in the one or more identified documents. 

9. The method of claim 1, wherein identifying one or more 
documents based at least in part on a determination of the 
capitalization characteristic includes identifying the one or 
more documents based on (i) the capitalization characteristic 
of the at least first search term being of a given capitalization 
class, and (ii) the one or more documents containing the at 
least first search term in the given capitalization class. 

10. The method of claim 9, wherein the given class of the 
capitalization characteristic corresponds to a class selected 
from (i) a first class in which all characters in the at least first 
search term being capitalized, (ii) a second class in which at 
least one but not all characters in the at least first search term 
are capitalized, and (iii) a third class that includes the first 
class and the second class, and in which at least one character 
in the first search term is capitalized. 

11. The method of claim 1, wherein making a determina 
tion of a capitalization characteristic includes determining 
that the at least first search term has the capitalization char 
acteristic for a class corresponding to one of: 

(i) a first class corresponding to all characters in the at least 
first search term being capitalized, (ii) a second class 
corresponding to at least one but not all characters in the 
first search term being capitalized, and (iii) a third class 
corresponding to none of the characters in the first 
search term being capitalized. 

12. The method of claim 11, wherein identifying one or 
more documents based at least in part on the determination of 
the capitalization characteristic includes: 

for when the at least first search term is of the first class, 
identifying the one or more documents includes identi 
fying only those documents in the plurality of docu 
ments that contain the at least first search term with the 
capitalization characteristic of the first class; 

for when the at least first search term is of the second class, 
identifying the one or more documents includes identi 
fying only those documents in the plurality of docu 
ments that contain the at least first search term with the 
capitalization characteristic of the first class or the sec 
ond class; and 

for when the at least first search term is of the third class, 
identifying the one or more documents includes identi 
fying the documents in the plurality of documents that 
contain the at least first search term with the capitaliza 
tion characteristic of any of the first, second, or third 
classes. 

13. A method of claim 1, wherein the method is performed 
by one or more processors that execute instructions, and 
wherein the plurality of documents are stored or cached 
locally on a computer-readable medium that is accessible to 
the one or more processors. 

14. A method of claim 1, wherein the method is performed 
by one or more processors that execute instructions, and 
wherein the plurality of documents are located on a plurality 
of locations that are accessible to the one or more processors 
through a network. 

15. A method for enabling a text search, the method com 
prising: 
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for each document in a plurality of documents, 
identifying a plurality of text items, 
recording an entry in an data structure for each identified 

text item, and 
responsive to an identified text item having one or more 

characters that are capitalized, recording information 
in the data structure indicating a capitalization char 
acteristic of the given text item. 

16. The method of claim 15, further comprising 
enabling the data structure to be used for a search operation 

in which a search criteria specifies a capitalization char 
acteristic or classification. 

17. The method of claim 15, wherein recording informa 
tion in the data structure corresponds to recording multiple 
entries for each text item that has one or more characters that 
are capitalized. 

18. The method of claim 17, wherein recording multiple 
entries includes recording one of the multiple entries as being 
of a class with a corresponding capitalization characteristic 
for that class. 
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19. The method of claim 18, wherein recording multiple 
entries includes recording an other of the multiple entries as 
having no capitalization characteristic. 

20. The method of claim 15, wherein recording informa 
tion in the data structure includes: 

responsive to text item having no capitalization character 
istic, storing one entry for the text item representing no 
capitalization characteristics in that text item; 

responsive to text item having a capitalization characteris 
tic in which at least one, but not all characters are capi 
talized, storing a first entry for the text item representing 
no capitalization characteristics in that text item, and a 
second entry representing that at least one, but not all 
characters are capitalized; and 

responsive to text item having a capitalization characteris 
tic in which all characters are capitalized, storing a first 
entry for the text item representing no capitalization 
characteristics in that text item, a second entry represent 
ing that at least one, but not all characters are capitalized, 
and a third entry representing that all characters of that 
entry are capitalized. 

c c c c c 


