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(57) ABSTRACT 

Search methods. A string is first received. The string is 
divided to generate at least one string fragment set, compris 
ing of at least a first and a second fragments. A record con 
forming to the string fragment set is searched for and 
retrieved. A first data block of the record may include or begin 
with the first fragment, and a second block may include or 
begin with the second fragment. The first block may include 
or begin with the second fragment, and the second block may 
include or begin with the first fragment. 

essarxxxYYYawar 

S 
isis. 

sys:x: 8. 
S 

N 

sesssssssssssssssswaxcacosa sexxxxxxxxswara 

sis 
awa&secrets 

  

  

  

  

  



{ } 

US 2010/0174744 A1 

| 

• • • • • 

reas 

|-~~~~~ ~~~~~~~~ ~~~~~.~~~~~º 

racersanawww.exawarvarmara F|- |2. 

waxerxana YMossacs 
y 

R.S. 

Jul. 8, 2010 Sheet 1 of 6 

~~~~;~~~~ 

***** (~~~~); 

8sses.awmrocatra'Yaxwww.www.ww.rawctreswww.www.was www.sawww.sawwaxahawkswaxYxsaw WMKV wraw-wows 

****** 

Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  



sixxxesssssssssss 

xxxxxxx xxxx-xx-x-xx-xxxxxx-xxxxss x 

Patent Application Publication 

  

  

  

  

  

  



****** 

US 2010/017.4744 A1 

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz 
assass 

s 

raw:- 

se 

XXXxxxxx xxxxYxxxx 

Patent Application Publication 

    

  

  

  
  

  

  

  

  

  

  

  



US 2010/017.4744 A1 , 2010 Sheet 4 of 6 Jul. 8 Patent Application Publication 

reas. 

as Y 
y 
s xxxxxarx 

********** 

xxx-xxxxxxxxx xxxxxarxxxx xxxxxxxxxxxas swaxxxxxx xxxxx xxxxxxxxxxaccess S. 

***~~~~ 

************************************************ææææææ æææ æææ æææ æææ æææ æææ».xx) 

^waxaaweveawerawawawayawswaraamaaaaaaaaaaaaaaaa 

xxxx-xxxxxx x-axisssssssexxxx-xx-xx-xxxx xxxx-xxxxsoccesssssssssscocksaraswaarxxxYWYSSaxxaarassaxx 

| 

.….….………………………~~~~~~.~~~~~~zºzrrrrrrrrrrrr^^^^****************** 
!!!?aeº, *....…..…..…….….……….……………~~~~~~~»•*******************************” 

  

  

  

  

  



US 2010/0174744 A1 Jul. 8, 2010 Sheet 5 of 6 Patent Application Publication 

  



US 2010/0174744 A1 Jul. 8, 2010 Sheet 6 of 6 Patent Application Publication 

al - rs - r -- · – || 
{ 

le | ? Ž.{ 
3 || {| |% || 



US 2010/01 74744 A1 

SEARCH METHODS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This Application is a Continuation of co-pending 
application Ser. No. 11/285,074, filed Nov. 23, 2005 and for 
which priority is claimed under 35 U.S.C. S 120. This appli 
cation claims priority to Application No. 093 139827, filed in 
Taiwan on Dec. 21, 2004 under 35 U.S.C. S 119, the entire 
contents of both of which are hereby incorporated by refer 
ence herein. 

BACKGROUND 

0002 The present invention relates to search methods, 
and, more particularly, to search methods based on String 
fragments. 
0003. Devices such as computer systems and portable 
devices provide an address book function for managing 
address records. Most address books provide an easy-to-use 
single field interface for the quick entry of search Strings, 
allowing address records to be retrieved accordingly. While 
simple and convenient, search results using this conventional 
method are often inconclusive. For example, entering a com 
mon first name such as "JOHN could yield numerous 
address records beginning with "JOHN.” 
0004 As described previously, all portable devices, such 
as mobile phones, PDA phones, and Smart phones, have 
address book functions. Since portable devices are limited in 
size, the search procedure is particularly inconvenient. For 
example, Scrolling up and down to locate a correct address 
record requires more effort than on a personal computer. 
0005 To improve search result accuracy, the conventional 
address book search method provides first and last name 
search string fields. This method, however, makes the user 
interface too complicated for most applications, particularly 
in mobile phones. 

SUMMARY 

0006 Search methods are provided in the present inven 
tion. In the exemplary embodiment of this search method, a 
string is first received. The string is divided to generate at least 
one string fragment set, comprising of at least a first and a 
second fragment. At least a record conforming to the string 
fragment set is searched for and retrieved. A first data block of 
the record may include or begin with the first fragment, and a 
second block may include or begin with the second fragment. 
The first block may include or begin with the second frag 
ment, and the second block may include or begin with the first 
fragment. 
0007. The string is divided according to any position in the 
string to generate two fragments. For example, if the string is 
ABC', and the string is divided according to any position in 

the string, three String fragment sets are generated. The string 
fragment sets are "(empty) and “ABC”, “A” and “BC', and 
“AB and 'C', respectively. Furthermore, the data blocks can 
be in different data fields, Such as first name, last name, and 
company name fields, or in the same data filed with a division 
symbol for separating the data blocks. 
0008. The string can be further divided so that the first or 
second fragment comprises the entire string. 
0009. The first and second data blocks can be in different 
data fields or in the same data field. 

Jul. 8, 2010 

0010. If the string comprises a division symbol such as a 
blank space, a comma, or a slash, the string is divided accord 
ing to the position of the division symbol. 
0011. In this exemplary embodiment, a keystroke set is 
received, and the keystroke corresponds to a plurality of let 
ters. The keystroke set is divided to generate at least one 
keystroke fragment set, comprising of at least a first and a 
second fragment. A record conforming to the keystroke frag 
ment set is searched and retrieved. A first block may include 
or begin with a first letter combination corresponding to the 
keystrokes in the first fragment, and a second block may 
include or begin with a second letter combination corre 
sponding to the keystrokes in the second fragment. The first 
block may include or begin with the second letter combina 
tion corresponding to the keystrokes in the second fragment, 
and the second block may include or begin with a first letter 
combination corresponding to the keystrokes in the first frag 
ment. 

0012. The keystroke set can be further divided so that the 
first or the second fragment comprises the entire keystroke 
Set. 

0013 The first and second data blocks can be in different 
data fields or in the same data field. 
0014. The keystroke set is divided according to the posi 
tion of a division symbol if the keystroke set comprises of the 
division symbol. 
0015 Search methods may take the form of program code 
embodied in a tangible medium. When the program code is 
loaded and executed by a machine, the instrument becomes 
an apparatus for practicing the disclosed method. 

DESCRIPTION OF THE DRAWINGS 

0016 Search methods will become understood more com 
prehensively by referring to the following detailed descrip 
tions with reference to the accompanying drawings, wherein: 
0017 FIG. 1 is a flowchart of an embodiment of a search 
method; 
0018 FIG. 2 is a schematic diagram illustrating an 
embodiment of a storage medium with a computer program 
for search method execution; 
0019 FIG. 3 is a second schematic diagram illustrating an 
embodiment of a storage medium with a computer program 
for search method execution; 
0020 FIG. 4 is a schematic diagram illustrating a keypad 
of a mobile phone; and 
(0021 FIGS. 5A to 5C show search examples. 

DESCRIPTION 

0022 Search methods are provided in the presented inven 
tion. 
0023 FIG. 1 is a flowchart of an embodiment of a search 
method. The search method is suitable for use in computer 
systems and also in portable devices such as laptops, mobile 
phones, PDAs, and Smartphones. 
0024. In step S110, a string is received. In step S120, it is 
determined whether a predefined division symbol, such as a 
blank space, a comma, or a slash is in the string. If so (Yes in 
step S130), in step S140, the string is divided according to the 
position of the division symbol in the string to generate a 
string fragment set. The string fragment set comprises at least 
a first and a second fragments. 
(0025. For example, if the input string is “AB/C, the first 
fragment is AB, and the second fragment is “C”, or the first 
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fragment is “C”, and the second fragment is AB. It is 
understood that if the division symbol is at beginning or end 
of the string, such as “/ABC or “ABC/, either the first or 
second fragment contains the entire String, and the other 
fragment is empty. 
0026. If not (No in step S130), in step S150, the string is 
divided according to predetermined partitions to generate 
string fragment sets. In this embodiment, the predetermined 
partitions divide the string at any position. For example, the 
string fragment sets are “A/BC”, “AB/C, and “ABC (ABC 
or ABC/) if the input string is “ABC. It is noted that the string 
fragment set 'A/BC includes two fragments—'A' and 
“BC, the string fragment set “AB/C includes two frag 
ments—AB' and “C”, and the string fragment set “ABC 
includes two fragments—"ABC and “” (empty). 
0027. In step S160, a record conforming to any of the 
string fragment sets is searched for and retrieved. A first data 
block of the record may include or begin with the first frag 
ment of a specific string fragment set, and a second block may 
include or begin with the second fragment of the string frag 
ment set. Additionally, the first block may include or begin 
with the second fragmentofa specific string fragment set, and 
the second block may include or begin with the first fragment 
of the string fragment set. It is understood that the first and 
second blocks may include different data fields, such as first 
name, last name, and company name fields. Furthermore, the 
first and second data blocks maybe in the same data field, 
where the first and second data blocks are separated by a 
division symbol, such as a blank space. 
0028. For example, in the A/BC' string fragment, the 
record conforming to the string fragment set 'A/BC may be 
the first data block including or beginning with 'A' and the 
second data block including or beginning with “BC, or the 
first data block including or beginning with “BC and the 
second data block including or beginning with “A.” 
0029. In step S170, the retrieved records are shown. It is 
understood that a selection of the record, Such as a selection of 
an address record, can be received. When the selection is 
received, detailed information of the selected record can be 
displayed, or a number corresponding to the selected record 
can be dialed. 

0030. As mentioned previously, the conformation deter 
mination can follow two procedures. If “begin' is used in 
practice and the input string is ABC, the general retrieval 
syntax for all string fragment sets is “ABC”, “*dABC*', 
*A*dBC*, *dA*dBC*”, “BC*dA*, *dBC*dA*, 
“AB*dC*, **dAB*dC*, *C*dAB*, and “dC*dAB**, 
where “*” represents Zero to multiple arbitrary symbols, “d 
represents the division symbol. If “include’ is used in practice 
and the input string is ABC, the general retrieval syntax for 
all string fragment sets is “*ABC*”, “*A*d BC*, 
“*BC*d:*A*, **AB*d*C*, and “*C*d*AB*A common 
characteristic of address book searching involves predictive 
letter entry. For example, phone button “2 can mean either 
“2”, “a”, “b’ or “c.” In another embodiment, a search method 
for predictive keystrokes is provided. A keystroke set is first 
received, and the keystroke corresponds to a plurality of let 
ters or symbols. The keystroke set is divided to generate at 
least one keystroke fragment set. The keystroke fragment set 
comprises of a first and a second fragments. A record con 
forming to the keystroke fragment set is searched for and 
retrieved. A first data block of the record may include or begin 
with a first letter combination corresponding to the keystrokes 
in the first fragment, and a second block may include or begin 
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with a second letter combination corresponding to the key 
strokes in the second fragment. The first block may include or 
begin with the second letter combination corresponding to the 
keystrokes in the second fragment, and the second block may 
include or begin with first letter combination corresponding 
to the keystrokes in the first fragment. 
0031. The input keystroke set is “ABC”, where the letter or 
symbol corresponding to the keystroke “A” comprises A1 
“A2', 'A3' and A4, the letter or symbol corresponding to 
the keystroke “B” comprises “B1”, “B2”, “B3” and “B4', and 
the letter or symbol corresponding to the keystroke “C” com 
prises “C1”, “C2”, “C3” and “C4.” For example, FIG. 4 is a 
schematic diagram illustrating keypad 400 in a mobile phone. 
When keys 401, 402, and 403 corresponding to keystrokes 
“A”, “B” and “C” are pressed, the letter or symbol corre 
sponding to the keystroke 'A' comprises “2”, “a”, “b” and 
“c”, the letter or symbol corresponding to the keystroke “B” 
comprises “3”, “d”, “e” and “f, and the letter or symbol 
corresponding to the keystroke “C” comprises “4”, “g”, “h” 
and 'i'. When “begin' is used, the general retrieval syntax for 
all string fragment sets of the keystrokes “ABC is: 

: 
s 

: 
s 

: 
s 

: 

0032. When “include’ is used, the general retrieval syntax 
for all string fragment sets of the keystroke “ABC is: 

: 
s 

: 
s 

: 
s 

0033 For example, if a user wants to search for a record 
named 
0034 “JOHN WANG” and the input string is “JOH', the 
divided string fragment sets are “J/OH”, “JO/H' and “JOH', 
and 11 records are retrieved according to the String fragment 
sets, as shown in the block 500 of FIG. 5A, where the line 
represents a record, and a name is composed by several data 
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blocks separated by a blank space. When the user continues to 
input letter “N”, the string becomes "JOHN”, the string frag 
ment sets are “J/OHN”, “JO/HN”, “JOH/N and “JOHN, 
and nine records are retrieved according to the string frag 
ment sets, as shown in the block 500 of FIG. 5B. Then, the 
letter “W' is inputted, and the string becomes "JOHNW. 
Conventionally, no record can be matched and retrieved since 
no string "JOHNW is at the beginning of any data block. In 
this embodiment, the string fragment sets are “J/OHNW', 
“JO/HNW, “JOH/NW, “JOHN/W and “JOHNW, and 
the record of “JOHN WANG” can be retrieved according to 
the string fragment set "JOHN/W, as shown in the block 500 
of FIG.SC. 

0035. It is understood that in the described embodiments, 
the strings are divided into two fragments and compared with 
two data blocks accordingly. In some embodiments, the string 
can be divided into several fragments and compared with 
several data blocks accordingly. For example, when three 
fragments are divided, the matched record comprises three 
data blocks, and the respective data blocks include or begin 
with one of the fragments. 
0036 FIG. 2 is a schematic diagram illustrating an 
embodiment of a storage medium with a computer program 
for search method execution. The computer program product 
comprises a storage medium 210 storing a computer readable 
program code for use in device 200. The computer readable 
program code includes computer readable program code 211 
receiving a string, computer readable program code 212 
dividing the String to generate at least one string fragment set, 
comprising at least a first fragment and a second fragment, 
and computer readable program code 213 searching for and 
retrieving a record conforming to the string fragment set. A 
first data block of the record may include or begin with the 
first fragment, and a second block may include or begin with 
the second fragment. The first block may include or begin 
with the second fragment, and the second block may include 
or begin with the first fragment. 
0037 FIG.3 is a second schematic diagram illustrating an 
embodiment of a storage medium with a computer program 
for search method execution. The computer program product 
includes storage medium 310 storing computer readable pro 
gram code for use in device 300. The computer readable 
program code comprises computer readable program code 
311 receiving a keystroke set, the keystroke corresponding to 
a plurality of letters, computer readable program code 312 
dividing the keystroke set to generate at least one keystroke 
fragment set, comprising of at least a first fragment and a 
second fragment, and computer readable program codes 313 
searching and retrieving a record conforming to the keystroke 
fragment set. A first data block of the record may include or 
begin with a first letter combination corresponding to the 
keystrokes in the first fragment, and a second block may 
include or begin with a second letter combination corre 
sponding to the keystrokes in the second fragment. The first 
data block of the record may include or begin with the second 
letter combination corresponding to the keystrokes in the 
second fragment, and the second block may include or begin 
with first letter combination corresponding to the keystrokes 
in the first fragment. 
0038. It is understood that since most string fragment sets 
are unintended, the corresponding search result may be a null 
set. For example, if the string is "JOHNWA', and the string 
fragment set is “J/OHNWA', there are probably many first 
name fields that include the letter “J”, but there is probably no 
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record where the first name field includes “J” and, at the same 
time, the last name field includes “OHNWA. Additionally, 
the user does not even need to finish typing "JOHN before 
typing “W.” One could just type "JOHW.” The string 
“JOHW can be analyzed and divided into the string fragment 
Set “JOHNW which filters out the record of “JOHN WANG 
Similarly, the string “JWAN” can be used for searching the 
record of “JOHN WANG.' Further, the initials of a person, 
such as “JW can be used for searching the record of “JOHN 
WANG 
0039. Search methods, or certain aspects or portions 
thereof, may take the form of program code (i.e., executable 
instructions) embodied in tangible media, Such as products, 
floppy diskettes, CD-ROMS, hard drives, or any other 
machine-readable storage medium. When the program code 
is loaded into and executed by a machine Such as a computer 
or a mobile phone, the instrument becomes an apparatus for 
practicing the methods. The techniques may also be embod 
ied in the form of program code put out over some transmis 
sion medium, Such as electrical wiring or cabling, through 
fiber optics, or via any otherform, wherein, when the program 
code is received and loaded into and executed by a machine, 
Such as a computer or a mobile phone device, the instrument 
becomes an apparatus for practicing the disclosed methods. 
When implemented on a general-purpose processor, the pro 
gram code combines with the processor to provide a unique 
apparatus that operates analogously to application-specific 
logic circuits. 
0040. While the invention has been described by way of 
example and in terms of a preferred embodiment, it is to be 
understood that the invention is not limited thereto. Those 
who are skilled in this technology can still make various 
alterations and modifications without departing from the 
scope and spirit of this invention. Therefore, the scope of the 
present invention shall be defined and protected by the fol 
lowing claims and their equivalents. 

What is claimed is: 
1. A search method, comprising: 
receiving a string: 
dividing the string to generate at least one string fragment 

set having at least a first fragment and a second frag 
ment; and 

searching and retrieving at least one record conforming to 
the string fragment set, wherein the first fragment or the 
second fragment matches with content of the record 
from the second character to the last character of the 
COntent. 

2. The method of claim 1 further comprising: 
searching and retrieving at least a first record conforming 

to the string fragment set, wherein the first record com 
prises a first data block and a second data block, the first 
fragment matches any portion of content from the Sec 
ond character to the last character of the first data block 
of the first record, and the second fragment matches any 
portion of content from the second character to the last 
character of the second data block of the first record; and 

searching and retrieving at least a second record conform 
ing to the string fragment set, wherein the second record 
comprises a first data block and a second data block, the 
second fragment matches any portion of content from 
the second character to the last character of the first data 
block of the second record, and the first fragment 
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matches any portion of content from the second charac 
ter to the last character of the second data block of the 
second record. 

3. The method of claim 1, further comprising receiving a 
keystroke set, wherein the keystroke corresponding to a plu 
rality of letters, and the string is obtained based on the key 
stroke set. 

4. The method of claim 1, wherein the string further com 
prises a division symbol, and the string is divided according to 
the position of the division symbol. 

5. The method of claim 4, wherein the division symbol 
comprises a blank space, a comma or a slash. 

6. The method of claim 2, wherein the first record or the 
second record comprises at least one data field, and the 
method further comprises obtaining the first data block and 
the second data block of the record from the same data field 
thereof. 

7. The method of claim 2, wherein the first record or the 
second record comprises a plurality of data fields, and the 
method further comprises respectively obtaining the first data 
block and the second data block of the record from different 
data fields thereof. 

8. A machine-readable storage medium having a computer 
program, which causes a device to perform a search method 
during operation, the method comprising: 

receiving a string: 
dividing the string to generate at least one string fragment 

set having at least a first fragment and a second frag 
ment; and 

searching and retrieving at least one record conforming to 
the string fragment set, wherein the first fragment or the 
second fragment matches with content of the record 
from the second character to the last character of the 
COntent. 

9. The storage medium of claim 8, the method further 
comprising: 
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searching and retrieving at least a first record conforming 
to the string fragment set, wherein the first record com 
prises a first data block and a second data block, the first 
fragment matches any portion of content from the Sec 
ond character to the last character of the first data block 
of the first record, and the second fragment matches any 
portion of content from the second character to the last 
character of the second data block of the first record; and 

searching and retrieving at least a second record conform 
ing to the string fragment set, wherein the second record 
comprises a first data block and a second data block, the 
second fragment matches any portion of content from 
the second character to the last character of the first data 
block of the second record, and the first fragment 
matches any portion of content from the second charac 
ter to the last character of the second data block of the 
second record. 

10. The storage medium of claim 8, the method further 
comprising receiving a keystroke set, wherein the keystroke 
corresponding to a plurality of letters, and the string is 
obtained based on the keystroke set. 

11. The storage medium of claim 8, wherein the string 
further comprises a division symbol, and the string is divided 
according to the position of the division symbol. 

12. The storage medium of claim 11, wherein the division 
symbol comprises a blank space, a comma or a slash. 

13. The storage medium of claim 9, wherein the first record 
or the second record comprises at least one data field, and the 
method further comprises obtaining the first data block and 
the second data block of the record from the same data field 
thereof. 

14. The storage medium of claim 9, wherein the first record 
or the second record comprises a plurality of data fields, and 
the method further comprises respectively obtaining the first 
data block and the second data block of the record from 
different data fields thereof. 
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