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AUTQCOMPLETING WITH QUERIES TO A DATABASE

Background

Automatically completing spreadsheet entries is a useful tool, particularly for large
'data entry projects where a user is tasked with entering duplicative data. For example, a user
may be required to repeatedly enter the same word or phrasé within a column of a
spreadsheet, and the “autocomplete” function found in many spreadsheets programs
simplifies this task by providing suggestions for completed entries as a user stars to enter data
within a spreadsheet cell.

While spreadsheets may be used to present data from many different sources, the
autocomplete function has typically been limited to providing suggestions for data entries
found within the current spreadsheet. Thus, when a user attempts to address data sources
separate from the spreadsheet, such as linking to an entry within a separate database, the user
is not prompted with any autocomplete suggestions for the various data locations within the
database. This problem may be compounded by the fact that the user is not familiar with the
layout or configuration of the database, as well as the fact that the format or syntax of the
database may not be intuitive to the user. For example, the user may not know the predefined
dimensional labels for a particular database, or the data sources may use complex and non-
intuitive command or programming languages. Furthermore, even if a user is familiar with
the underlying database structure and syntax, the user will still be required to manually input
long strings (i.e., addresses within the database) when linking data from the database within
the spreadsheet. Any typographical error or mistake in the syntax of a database label or
command will produce an error in the resulting spreadsheet. It is with respect to these and

other considerations that the subject of the present disclosure has been made.

Summary

Exemplary embodiments disclosed herein may include a method and system
for alleviating the disadvantages noted above, as well as others. Exemplary embodiments
disclosed herein may include a method and system for autocompleting entries in an active cell
of a spreadsheet from a separate multidimensional database.

Other embodiments may include a method for autocompleting data entries, including

accessing a predefined data source, activating the edit mode for an application, determining a
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upon the partial entry in the application.

Methods and systems described herein may be implemented as a computer process, a
computing system, or as an article of manufacture, such as a computer program product. The
computer program product may be a computer storage medium readable by a computer
system and encoding a computer program of instructions for executing a computer process.
The computer program product may also be a propagated signal on a carrier readable by a.
computing system and encoding a computer program of instructions for executing a computer
process.

Brief Description of the Drawings

FIG. 1 illustrates a system for autocompleting entries from a database
according to an exemplary embodiment.

FIG.2 illustrat'es an example of a suitable computing system environment on
which exemplary embodiments may be implemented.

FIG. 3 illustrates a system for autocompleting entries in an active cell of a spreadsheet
program from a preconfigured multidimensional databasexaccording to an exemplary
embodiment.

FIG. 4 depicts operational characteristics involved in autocompleting entries in a
spreadsheet utilizing a database according to an exemplary embodiment.

FIG. 5 depicts operational characteristics involved in autocompleting entries within an
active cell of a spreadsheet utilizing a database according to an exemplary embodiment.

FIG. 6 is a flow diagram illustrating 2 method of autocompleting entries in a

spreadsheet from a database according to an exemplary embodiment.

Detailed Description

A system 100 for automatically completing (“autocompleting™) entries in an active
cell of a spreadsheet according to an exemplary embodiment is shown in FIG. 1. In this
embodiment, system 100 includes a server 102, which in turn includes a data source or
database 104. Server 102 is communicationally coupled to client 106. Client 106 includes a
spreadsheet application 108. Spreadsheet application 108 includes an active cell 110, which
is highlighted by the dark border around the particular active cell 110. Within active cell 110
is partial data entry 114. In this embodiment, partial data entry 114 includes operand 112.

Based upon the partial data entry 114, elements 116 are shown.
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Elentents™16 iticlude data labels/coordinates from database 104 which is coupled to
server 106 and correspondingly coupled to the client 106 and the spreadsheet application 108.
Furthermore, elements 116 may be functions or other commands that are appropriate for the
particular type of database being utilized, or for the type of spreadsheet being created. |
Database 104 may be queried to suggest completed entries for the active cell 110, based at
least in part upon partial data entry 114.

Database 104 is typically a multi-dimensional and/or on-line analytical
processing or “OLAP” database. Database i04 may be a “cube” database, which may be a
portion of a larger, related database. If database 104 is an OLAP type database, the
coordinates of that database may be described as dimension, hierarchy, member, or coordinate
of the multi-dimensional database. Database 104 is separate from spreadsheet 108.
Indicators 118 may also be included with the suggested elements 116. Indicators 118 may
indicate what type of element the suggested elements are, namely, a function, a dimension,
hierarchy, member, etc. This may assist the user in determining which suggested element to
choose. With this system, a user may not need to know the data labels, functions, commands
aﬁd/or dimensions of a database that is linked to the current spreadsheet to enter data labels.

Communication between the spreadsheet application and the data source may be
accomplished with multidimensional expression language, or MDX. It will be appreciated
that other data sources, such as other types of databases, tables, pivot tables, etc. may be
utilized without straying from the concepts disclosed herein. Additionally, other command
languages or protocols, such as sequential query language (SQL) or other database query
languages, may be utilized within the scope of the present invention. Furthermore, although
the application is described herein as a spreadsheet, it will be appreciated that other
applications, such word processing applications, as well as other applications, may utilize this
autocomplete methodology and/or system.

Elements 1 16 may include all possible functions and coordinates where partial data
entry 114 is merely an operand and/or no character entry. Elements 116 may include all
available data labels in database 104, as well as other commands and/or operands. In an
embodiment, once a character is entered into partial data entry 114 within active cell 110,
data labels 116 will include labels that start with the particular character that has been entered
or commands that may be appropriate based upon the character(s) entered in the active cell
110. It will also be appreciated that once another character is typed into the active cell 110,

the displayed labels 116 may change and/or may be reduced in number.
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As the user enters each keystroke, special queries may be created and sent to an
external server to fetch one or more elements from the database that correspond to the partial
data entry. In the case of a multi-dimensional database, the queries that are sent as well as the
elements that are returned may be MDX expressions. The MDX expressions that are returned
from the database can be used to build more complex MDX expressions that may eventually
be used as part of a larger argument for the spreadsheet function, such as a Microsofi®
Excel® Cube function, pivot table, other table, etc. A displayed list may be an autocomplete
drop-down list, which permits the user to select an item from the list or continue entering
characters. Of course, any time new characters are entered, a new query may be executed.

With system 100, users need not know the particular data labels or elements within a
database since they may search for the appropriate data label. This will save time and
frustration for the user since the particular data labels may be autocompleted from a list of
pre-defined data labels, thereby reducing mistakes and the time required for spreadsheet
configuration. |

FIG. 2 illustrates an example of a suitable computing system environment 200 on
which embodiments of the invention may be implemented. In its most basic configuration,
system 200 typically includes at least one processing unit 202 and memory 204. Depending
on the exact configuration and type of computing device, memory 204 may be volatile (such
as RAM), non-volatile (such as ROM, flash memory, etc.) or some combination of the two.
This most basic configuration is illustrated in FIG. 2 by dashed line 206. Additionally,
system 200 may also have additional features/functionality. For example, system 200 may
also include additional storage (removable and/or non-removable) including, but not limited
to, magnetic or optical disks or tape. Such additional storage is illustrated in FIG. 2 by
removable storage 208 and non-removable storage 210. Computer storage media includes
volatile and nonvolatile, removable and non-removable media implemented in any method or
- technology for storage of information such as computer readable instructions, data structures,
program modules or other data. Memory 204, removable storage 208 and non-removable
storage 210 are all examples of computer storage media. Computer storage 'media includes,
but is not limited to, RAM, ROM, EEPROM, flash memory or other memory technology,
CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage devices, or any other medium which
can be used to store the desired information and which can accessed by system 200. Any such

computer storage media may be part of system 200.
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System 200 may also contain communications connection(s) 212 that allow the
system to communicate with other devices. Communications connection(s) 212 is an
example of communication media. Communication media typically embodies computer
readable instructions, data structures, program modules or other data in a modulated data
signal such as a cartier wave or other transport mechanism and includes any information
delivery media. The term “modulated data signal” means a signal that has one or more of its
characteristics set or changed in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media includes wired media such as a
wired network or direct-wired connection, and wireless media such as acoustic, RF, infrared
and other wireless media.

System 200 also includes input devices 214 such as a keyboard, mouse, pen, voice
input device, touch input device, etc. Output device(s) 216 such as a display, speakers,
printer, etc. may also be included. All these devices are well known in the art and need not be
discussed at length here.

A computing device, such as system 200, typically includes at least some form of
computer-readable media. Computer readable media can be any available media that can be
accessed by the system 200. By way of example, and not limitation, computer-readable
media might comprise computer storage media and communication media, as described
above.

- FIG. 3 illustrates a system 300 for auto-completing entries in an active cell of a
spreadsheet application, which is communicationally coupled to a database according to an
exemplary embodiment. System 300 in this embodiment includes a server 302 which
correspondingly has one or more databases stored thereupon 304. System 300 may optionally
include a network 306 such as a LAN, WAN, the Internet or other network which server 302
may be coupled to.

System 300 in this embodiment also includes a client 308. Client 308 includes
a communication module 310 communicationally coupled to a spreadsheet application 312.
Furthermore, communication module 310 is coupled to the network 306. It should be
appreciated that communication module 310 may also be directly coupled to server 302
and/or directly to database(s) 304.

When a user sets up a new spreadsheet in spreadsheet application 312, they may chose
from a list of databases 304 that may be linked to. Alternatively, the user may type in the

location of a database to be linked to. This link may then be given a label name, such that
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this name is used by a query module 311 to construct a query for the named database. Query
module 311 is configured to receive the partial data entry and the name of the linked
database, and then construct a query that will be passed on to server 302 (via communication
module 310) to be interpreted. The database 304 is then queried and, in response to the
query, returns suggested completed elements to the communication module 310.
Communication module 310 then passes those suggested completed elements on to the
spreadsheet application 312, which in turn passes the suggestions to user interface 314 for
selection by the user.

Databases 304 may be multi-dimensional and/or OLAP-type databases, or other types
of external data sources that can be linked to spreadsheet 312. Communication module 310
may be located on client 308, however it may also be included on server 302 or may be
included in database(s) 304, among other locations. Communication module 310 is typically
provided by database 304 such that the client 308 and spreadsheet application 312 may
communicate with the database(s) 304. In one embodiment, communication module 310 may
comprise a dynamic-link library (DLL) that is provided (and configured) by the particular
linked database, or database type.

Query module 311 is shown in one embodiment as being separate from spreadsheet
application 312. However, query module 311 may be included within the spreadsheet
application 312. The location of query module 311 may also be other than in the client 308,
such as within the server 302, or a remote location. The query module 311 allows suggested
completed elements to be created and presented dynamically, rather than statically.

As databases 304 may be of different types and located in different locations,
as well as have multiple dimensions, it may be difficult for a user to have thorough
knowledge of the data labels, expressions, and/or dimensions, labels, coordinates of the
various databases, data, metadata, and/or portions or combinations thereof. Therefore,
autocompleting from a defined list of elements/data labels/dimension
labels/dimensions/coordinates may be extremely helpful in that the user would not have to
know beforehand all of the particular data labels or elements of all of the databases 304
needed to configure the spreadsheet application 312.

FIG. 4 shows a portion of a spreadsheet 400, which includes a highlighted or activated
cell 402, as delineated by the dark border 403 around the active cell 402. Within active cell
402, there may be an operand 404 as well as a partial data entry 406. Operand 404 may be a
portion of the partial data entry 406. Corresponding to partial data entry 406 is a displayed



WO 2007/030692 PCT/US2006/034987

Tist'of el€ments 408 which have been returned via a query from a linked database. Elements
408 correspond to partial data entry 406, which are used along with the name of the link to
the database to create the query for the linked database. In this example, all the suggested
elements 408 are functions that may be used based upon the partial data entry 406, the type of
spreadsheet, and/or the type and particular database linked to. In this manner, elements 408
are suggested based in part upon partial data entry 406. As the user enters more characters,
new queries are created, and different suggested completed elements are returned.
Consequently, the displayed suggested data list may change and/or may be reduced in size
depending on the characters entered.

FIG. 5 shows a portion of a spreadsheet 500, which in this embodiment includes an
active cell 502. Within active cell 502, may be a partial data entry 506. In this embodiment,
partial data entry 506 includes the letter “s”. And correspondingly elements from the linked
database 508 corresponding to the letter “s”, from within a database linked for this particular
active cell 502. If user typed in another letter such as “e”, that displayed list of elements 508
would change to only elements that begin with “se” such as “search”, “second”, “seriessum”
and “set_val”, as shown, etc. Furthermore, characters other than letters may be entered. For
instance entering a “(* may indicate that the user may want to enter a command and/or a data
label. In this instance commands, elements, and/or data labels may be displayed for the user,
based upon the particular attributes of the linked database.

Along with suggested elements 508, indicators 510, 512, 514 may be included.
Indicators 510, 512, 514 may indicate what type of element the suggested element 508 is.
Indicator 510 indicates that the corresponding element directly to the right of it is a function
that may be utilized based at least in part upon the partial data entry 25 06. Indicator 512 may
indicate that the corresponding element is a dimension from the linked database. Indicator
514 may indicate that the corresponding element is a hierarchy or member from the linked
database. Indicators 5 10, 512, 514 may enable a user to better, and more easily enter the
appropriate element and more easily construct a spreadsheet.

FIG. 6 displays an operational flow 600 incorporating aspects of the present invention.
In an exemplary embodiment, flow 600 begins with define operation 602, which creates and
defines a database. A database is defined or created when the particular coordinates are
defined and saved, and the data fields populated. This step may be optional in that a user may

link to databases that have already been created and defined.



WO 2007/030692 PCT/US2006/034987

Create operation 604 creates a spreadsheet. Create option 604 is also optional
in that a spreadsheet may have already been created and/or opened such that a user may
activate the edit mode of a cell to utilize the auto-complete function.

Once a database and spreadsheet have been created, the spreadsheet may link to and
query the database. It should be appreciated that other types of application programs and/or
databases may utilize this method to auto-complete the data labels, dimension labels,
elements, and/or dimensions of any database for a user.

Next, operation 606 couples the spreadsheet to the database. When the
spreadsheet is created and particular cells are defined within the spreadsheet, different
databases may be linked to the information in that cell and/or spreadsheet, such that the
spreadsheet autocomplete function would have a reference database to provide suggestions
and/or display completed elements, etc. to the user. Once a link is created, each link may be
identified or labeled. This link label may be utilized, along with the partial data entry in the
active cell, to create a query. The query is to the linked database, and returns suggested
completed elements in the form of a list that the user may select from. If the user selects or
accepts a suggested completed element, it will be added to the existing string, if any, in the
active cell. If the user then begins to add another data item, a new query will be created.
Additionally the user may enter another type of command that may be acted upon by the
system, such as a function, or if the user continues typing without accepting any of the
suggested completions

Once a spreadsheet is opened and is linked to a database, the user may employ an
activation operation 608 to activate a cell of the spreadsheet. This may be accomplished in
various ways including clicking on the cell, double clicking on the cell, and other methods
such as using a keyboard to enter the edit mode for a cell in a spreadsheet or other
application. In an embodiment, a dark border around the particular cell indicates the
particular cell is activated. It will be appreciated that other methods for activating a cell and
indicting an active cell may be utilized.

Following activation of a cell, identify operation 610 identifies a partial data entry
within the active cell. This may include no entry, i.e. no characters entered into the active cell
as the partial data entry. The partial data entry also may be letters, parentheses, a coma,
bracket, and/or a “{”, among other types of characters. The spreadsheet application then
utilizes a query module to construct a query for the linked database. In oﬁe embodiment, the

query module sends the query to a communication module. The communication module may



WO 2007/030692 PCT/US2006/034987

be a'data logic library (DLL) configured by the particular linked database or database type, as
described above. The query is then sent to the database or database server that interprets the
query and queries the database. The query then returns the suggested completed elements to
the communication module. The suggested completed elements are then sent to the
spreadsheet for selection/acceptance by the user. As the partial data entry changes, a new
query will be created and executed to refrieve an updated list of suggested completed
elements from the linked data source.

It will be appreciated that as the partial data entry changes, so will the elements that
correspond to that particular partial data entry. The list of poténtial elements may be the
defined data labels, dimensions, dimension labels, function, other elements, and/or
coordinates that are based at least in part upon the partial data entry in the active cell.
Furthermore, it should be appreciated that the list of potential elements may also include
operands and/or other database descriptors or commands that provide possible matches for
the partial data entry.

Following identification of the partial data item, display operation 612 displays the
corresponding elements for the partial data entry on a user interface. As noted above, the
corresponding elements are typically coordinates, functions, dimensions and/or data labels
from the database linked to that particular cell and/or spreadsheet.

An optional decision 614 determines if the partial data entry has changed. If the user
has changed the partial data entry, the “YES” leg is followed back to identify the new partial
data entry at 610. A new query will be created and accomplished, and display operation 612
will update the display of the corresponding elements for selection by the user. If the partial
data entry has not changed at 614, then the “NO” leg is followed to end the flow at 616.

FIG. 7 illustrates a user interface 700 for editing and defining a link to a data source.
Interface 700 may be one way to define the link between the application program and the data
source. In this embodiment, interface 700 includes a connection name portion 702.
Connection name portion 702 is configured to display and allow editing of the
name/description of the connection or link, This name is used by the query module to
identify and query the linked database. |

Interface 700 also includes a description portion that allows editing and defining a
description of the link. This description may include the data in the linked database, the
linked database name, etc. This description may be user by the user to better describe the

contents of the database, such that a spreadsheet is easier to understand and construct.
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Intertace 700 may also include a connection file portion 706. Connection file portion
706 allows easy identification (and editing) of the location of the connection file.

Interface 700 also includes a connection string portion 708. Connection string portion
708 displays the connection string for purposes of editing the string. The connection string
may include a type of database linked to the spreadsheet (i.e. OLAP, SQL, etc.). It may also
include a type of communication protocol, security features, etc. Many other types of data
and definitions may be displayed and edited utilizing this interface.

The logical operations of the various embodiments of the present invention may be
implemented (1) as a sequence of computer implemented acts or program modules running on
a computing system and/or (2) as interconnected machine logic circuits or circuit modules
within the computing system. The implementation is a matter of choice dependent on the
performance requirements of the computing system implementing the invention.
Accordingly, the logical operations making up the embodiments of the exemplary
embodiments described herein are referred to variously as operations, structural devices, acts
or modules. It will be recognized by one skilled in the art that these operations, structural
devices, acts and modules may be implemented in software, in firmware, in special purpose
digital logic, and/or any combination thereof without deviating from the spirit and scope of
the present disclosure as recited within the claims attached hereto.

Although the exemplary embodiments have been described in language specific to
computer structural features, methodological acts and by computer readable media, it is to be
understood that the exemplary embodiments defined in the appended claims are not

" necessarily limited to the specific structures, acts or media described. As an example,
different formats other than MDX may be used to configure and/or access a database or other
data source. Therefore, the specific structural features, acts and mediums are disclosed as
exemplary embodiments implementing the claimed invention.

The various embodiments described above are provided by way of illustration only
and should not be construed to limit this disclosure. Those skilled in the art will readily
recognize various modifications and changes that may be made to the present disclosure
without following the exemplary embodiments and applications illustrated and described
herein, and without departing from the true spirit and scope of the present disclosure, which is

set forth in the following claims.

-10-
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Claims
WHAT IS CLAIMED IS:

1. A computer readable medium encoding a computer program of instructions for
executing a computer process for suggesting completion of a partial data entry for an active
cell in a spreadsheet from a database, wherein the database is separate from the spreadsheet
and connected to the spreadsheet by a communications link, said computer process
comprising:

defining a partial data entry within the active cell;

querying the database to identify an element from the database corresponding
to said partial data entry; and

displaying the corresponding element as a suggested completion for the partial

data entry.

2. The computer readable medium of claim 1, further comprising:

receiving an acceptance command in association with said suggested completion.

3. The computer readable medium of claim 2, further comprising:
responsive to said acceptance command, storing said matching completed elements

within the active cell.

4, The computer readable medium of claim 2, further comprising:
receiving a command pertinent to said suggested completion;
operating on said suggested completion in accordance with said command; and
if said command contains a modified partial data entry, then displaying a modified

suggested element that corresponds to said modified partial data entry.
5. The computer readable medium of claim 1, further comprising:
displaying multiple suggested completions in a list adjacent the active cell to allow a

user to select one of the suggested completion from the list.

6. The computer readable medium of claim 1, further comprising:

-11-
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modifying the partial data entry in the active cell in response to a user input; and
adjusting the list of suggested completions to correspond to the modified partial data

entry.

7. The computer readable medium of claim 1, wherein the suggested completion

comprises a dimension, hierarchy, member, or coordinate of the database.

8. The computer readable medium of claim 1, wherein the database is an OLAP
database.

9. A system for autocompleting entries within an active cell of a spreadsheet,

comprising:

a database contained on a server device;

a client device comprising a spreadsheet application having an active cell with a
partial data entry; and

a communication module configured to communicate between the client device and
the server device to retrieve suggested completed elements from the database based upon the '
partial data entry within the active cell, wherein the completed elements from the database are

displayed for selection by a user of the spreadsheet application.
10.  The system of claim 9, further comprising a query module configured to receive the
partial data entry and a predefined link to a database, wherein the query module creates a

query for the linked database based on the partial data entry.

11.  The system of claim 9, wherein the communication module is a dynamic-link library

provided by the database.

12.  The system of claim 9, wherein the communication module is configured by the

database.

13.  The system of claim 9, wherein at least one suggested completed element is a

coordinate of the database.

-12-
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14.  The system of claim 9, wherein at least one suggested completed element is a function

capable of being utilized in the spreadsheet application.

15. A computer readable medium encoding a computer program of instructions for
executing a computer process for autocompleting an entry in an active cell of a spreadsheet
utilizing a preconfigured database, said computer process comprising:

linking the spreadsheet to the preconfigured database;

defining a partial data entry within the active cell;

querying the database to find elements corresponding to the partial data entry;

displaying the corresponding elements;

receiving an acceptance command related to one of the displayed elements; and

storing the accepted element within the active cell.

16.  The computer readable medium of claim 15, further comprising:
modifying the partial data entry; and
querying the database to identify elements corresponding to the modified partial data

entry.

17.  The computer readable medium of claim 15, wherein the database is an OLAP

database.

18.  The computer readable medium of claim 17, wherein the displayed elements comprise

coordinates of the database.

19.  The computer readable medium of claim 15, wherein at least one suggested completed

element is a function capable of being utilized in the spreadsheet application.
20.  The computer readable medium of claim 15, wherein the partial data entry comprises

no character and the suggested elements comprise all possible functions, and coordinates

from the database.

-13-



WO 2007/030692 PCT/US2006/034987
1/6

///-104
=
- -~

N DATABASE

SERVER -~

— 110 108

Y
Gl |—_

- o=

=
o

CLIENT




PCT/US2006/034987

WO 2007/030692

¢ 'Old

AR
N
/ (s)uoipsuuo) o
\ UONEOIUNWWOY
4 ™
s)aainaq indu a[1ejo/\-UON
g (eeomeaindul p N |
© | ,
N I\_\ (s)@oinag INdINO uun Buisseoolid B|l1BIoA
9l¢
A m_gm\m,wm“m%coz > ﬂ g Mousy weishs
0ic 202 \ D
80z — | abe.l0)g a|geroway v0c 7

00¢ \

90¢ |\\



WO 2007/030692 PCT/US2006/034987
3/6

300 _/\ Server /L 200

//\
304

MULTIDIMENSIONAL

DATABASES
306 i
;7T N
a \
Network )
308 ~\ r”

Communication
module /L 310

311 ¢
\ Query module

| |
| |
' |
' |
' |
' |
' |
: |

|
: 312 I |

|
' |
| |
| |
| |
| |
| |
! |

Spreadsheet Application

B
314 \ i

User Interface

FIG. 3



WO 2007/030692

4/6

E s o it y ‘ —
TP ANs o0 NI ot e e o

AMORDEGREC
AMORLNC

¥

1S

FIG. 4

- SERIESSLUIM

ST =

514 T EE siple_matrix

| B SKEW

PCT/US2006/034987



WO 2007/030692 PCT/US2006/034987
o/6

—

Define a database

’/_
v
| Grsen e o4
| spesdnes
-
-
Ve

'

Couple the
spreadsheet to the
database

v

Activate a cell of
the spreadsheet

!

610
Identify partial data
entry in the active [4— —
cell -I

Y

Display 612
corresponding data /_
labels for the
partial data entry

'

AN 614
H/as the partial data Yes

< entry changed? o
AN e
NS

lNo

End

616

FIG. 6



WO 2007/030692 6/6 PCT/US2006/034987

700 ™

704

Eﬂnﬁ&thﬁﬂ prupertleav: )

Conneman z:aame‘ leexmms chdmart 000 5a1

706

" “Conneetion ings

mecl’&xmt'iﬁﬁﬁlwﬁﬁ Zﬁntagmtad Sacwﬁw ﬁﬁPE,Par&ast Sﬁ{uﬂty L~ 708
Ersfmm”fme,&a&a 5nurcemmxmm&*mt ad Cai:aiogﬁa“mdmart .

FIG. 7



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2006/034987

A. CLASSIFICATION OF SUBJECT MATTER

GOGF 17/30(2006.01)i, GO6F 17/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC 8 GOGF 17/27, GO6F 17/30, GO6F 17/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
KR, JP : IPC as above

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
eKIPASS(KIPO Internal) "keyword : autocomplet*, spreadsheet, query and similar terms"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 5,845,300 A (Comer et al.) 01 December 1998 1-20
see figures 4-5, 7-8; abstract; claims 1, 26.

Y US 6,564,213 Bl (Ortega et al.) 13 May 2003 1-20
see abstract; figures 1-4.

A US 6,377,965 Bl (Hachamovitch et al.) 23 April 2002 1-20
see column 1 line 10 - column 2 line 39.

A KR 10-0289065 B1 (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH 1-20
INSTITUTE) 06 May 1999
see abstract; claims 1, 2.

PY US 2006/0129929 A1 (Weber et al.) 15 June 2006 1-20
see abstract; figures 5-8; claim 1.

|:| Further documents are listed in the continuation of Box C. & See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E"  earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
23 FEBRUARY 2007 (23 02.2007) 26 FEBRUARY 2007 (26.02.2007)
Name and mailing address of the ISA/KR Authorized officer e

Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Daejeon 302-701, SON, Young Tae
Republic of Korea

Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5748
Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2006/034987
Patent document Publication Patent family Publication
cited in search report date member(s) date
uS05845300 01.12.1998 US39326E1 03. 10.2006
US5845300A 01.12.1998
USe564213BA 13.05.2003 AU2001249800A8 30.10.2001
AU200149800A1 30.10.2001
AUZ200149800A5 30.10.2001
EPO1389322A2 18.02.2004
EP1389322A2 18.02.2004
UsSe564213B1 13.05.2003
W00180079A2 25.10.2001
W0200180079A2 25.10.2001
W0200180079A3 04.12.2003
US06377965 23.04.2002 US6377965BA 23.04.2002
KR100289065B 1 14.02.2001 None
US2006/0129929A 1 15.06.2006 AU2005225040AA 29.06.2006
BR200505072A 12.09. 2006
CAZ525986AA 15.06.2006
CN1790259A 21.06.2006
EPO1672527A2 21.06.2006
EP1672527A2 21.06.2006
JP2006172445A2 29.06.2006
KR2006067813A 20.06.2006
MXPAO5012292A 19.06.2006
US2006129929AA 15.06.2006.

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report

