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(57) ABSTRACT 

Compressed data objects are stored in a remote data store 
and are accessible to end users for data retrieval and pro 
cessing. The remote data store is optimized for efficient data 
storage and retrieval With processes for capturing data 
pro?le statistics and creating an index of compressed data. 
Descriptive information about data objects and processing 
logic is displayed and made available for vieWing and access 
by end users having a client application Which manipulates 
the descriptive information to create a customized data 
retrieval and processing request. An end user can add 
descriptive information about its oWn data to the request and 
attach its oWn compressed data to the request that Will be 
included in data retrieval and processing. Descriptive infor 
mation representing data and logic stored in multiple remote 
data stores can be integrated into one request. The request 
can be submitted to several data stores in succession for 
automated data retrieval and processing Without jeopardiz 
ing request security. A ?nal, customized request object, thus, 
may contain descriptive information identifying data, 
descriptive information identifying logic to be executed on 
the data, and compressed end user data. The ?nal request is 
submitted to the appropriate data store(s) and/or vendor(s) 
for automated processing in accordance With the customized 
instructions, and the data result set is returned in a format 
speci?ed by the end user. The contents of the object data 
store and the request can be processed substantially in 
compressed form. Householding capability and security 
features are available. End users can customize their house 
holding parameters, including end user speci?cations to 
improve ?exibility, speed, and ef?ciency of the household 
ing process. 
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METHOD AND APPARATUS FOR STORING DATA 
AS OBJECTS, CONSTRUCTING CUSTOMIZED 
DATA RETRIEVAL AND DATA PROCESSING 

REQUESTS, AND PERFORMING HOUSEHOLDING 
QUERIES 

[0001] This application claims the bene?t of US. provi 
sional patent application No. 60/133,675, ?led May 11, 
1999. 

FIELD OF THE INVENTION 

[0002] The invention relates to the ?eld of databases, in 
particular, to data storage and data compression, and to 
technology for searching and retrieving data from a data 
store. The invention also relates to performing householding 
queries on end user data. 

BACKGROUND OF THE INVENTION 

[0003] There are many existing methods for constructing 
database queries, searching databases remotely, and retriev 
ing search results. For example, US. Pat. No. 5,857,197 
(Mullins Jan. 5, 1999) entitled “SYSTEM AND METHOD 
FOR ACCESSING DATA STORES AS OBJECTS” 
describes, according to the Abstract, a system and a method 
for accessing a data store as objects from an object appli 
cation. The accessed data store can be either an object data 
store or a non-object (e.g. relational) data store. The system 
includes an object schema including meta data correspond 
ing to a data store schema and an adapter abstraction layer. 
The adapter abstraction layer comprises a ?rst adapter, and 
a second adapter. One embodiment of the system includes an 
object schema manager to create and maintain the object 
schema at run time. It comprises a dynamic, scalable, 
centrally managed, and secure method for accessing data 
stored in both object and non-object (e.g. relational) data 
stores, effecting a consistent interface to the data store 
regardless of its underlying structure, or a method of trans 
port and level of security. 

[0004] US. Pat. No. 5,787,411 (Groff et al. Jul. 28, 1998) 
entitled “METHOD AND APPARATUS FOR DATABASE 
FILTER GENERATION BY DISPLAY SELECTION” 
describes, according to the Abstract, a method for selecting 
records from a displayed database table by generating an 
SQL SELECT command for ?ltering the displayed records 
in accordance With cell values highlighted by user input. A 
presently selected set of records from a desired table (gen 
erally referred to as a record set or record source) are 
displayed on the user’s display screen. The user selects 
particular values in cells (an intersection of a roW and a 
column of the displayed table) by highlighting the values 
using the pointer device or keyboard of the computer 
system. Methods of the present invention then generate an 
SQL select (?lter) command to selectively retrieve those 
records from the displayed records Which match the user’s 
highlighted values. A fully highlighted cell indicates exact 
equality is desired by the user, a beginning portion high 
lighted indicates that the user Wishes to match records Whose 
corresponding column starts With the highlighted value, and 
ending portion selection matches the ending portion of 
quali?ed records, and a middle portion highlighted matches 
any record containing the highlighted value. Values high 
lighted in the same roW generate logically AND’d clauses in 
the SELECT command While the comparison generated for 
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a roW are logically OR’d With the comparisons generated for 
other roWs. The user may indicate that the highlighted values 
are for selection (inclusion of quali?ed records) or for 
exclusion selection (exclusion of quali?ed records). A neW 
select (?lter) command may be logically AND’d With the 
prior ?lter to permit complex selection criteria to be de?ned 
by simple graphical user inputs. 

[0005] US. Pat. No. 5,864,844 (James et al. Jan. 26, 1999) 
entitled “SYSTEM AND METHOD FOR ENHANCING A 
USER INTERFACE WITH A COMPUTER BASED 
TRAINING TOOL” describes, according to the Abstract, a 
method for enhancing a user interface With a computer based 
training tool comprising the steps of listing domain objects 
on a display; listing domain object values in response to a 
selection of one of the domain objects; generating a plurality 
of inquiries in response to a user selection of one of the 
domain object values; replying With a predetermined 
ansWer; identifying a neW domain object value in the 
predetermined ansWer; and adding to the plurality of inquir 
ies a neW inquiry Which incorporates both the selected 
domain object value and the neW domain object value. 

[0006] US. Pat. No. 5,787,412 (Bosch et al. Jul. 28, 1998) 
entitled “OBJECT ORIENTED DATA ACCESS AND 
ANALYSIS SYSTEM” describes, according to the Abstract, 
a system for accessing and analyZing data through a central 
processing unit. The system includes a non-modal user 
interface to provide a user access to the system. A number 
of application graphics objects alloW the user to visually 
interact With a plurality of analysis objects through the 
non-modal user interface. The plurality of application analy 
sis objects alloW a user to interactively create an analysis 
netWork for analyZing one or more databases. Aplurality of 
application data access objects automatically interprets the 
analysis netWork and alloWs the system to access required 
databases and to generate structure query language required 
to access and analyZe the databases as de?ned Within the 
analysis netWork. 

[0007] US. Pat. No. 5,787,425 (Bigus Jul. 28, 1998) 
entitled “OBJECT-ORIENTED DATA MINING FRAME 
WORK MECHANISM” describes, according to the 
Abstract, an object oriented frameWork for data mining 
operates upon a selected data source and produces a result 
?le. Certain core functions are performed by the framework, 
Which interact With the extensible function. This separation 
of core and extensible functions alloWs the separation of the 
speci?c processing sequence and requirement of a speci?c 
data mining operation from the common attribute of all data 
mining operations. The user may thus de?ne extensible 
functions that alloW the frameWork to perform neW data 
mining operations Without the frameWork having the knoWl 
edge of the speci?c processing required by those operations. 

[0008] US. Pat. 5,761,663 (Lagarde et al. Jun. 2, 1998) 
entitled “METHOD FOR DISTRIBUTED TASK FUL 
FILLMENT OF WEB BROWSER REQUESTS” describes, 
according to the Abstract, a World Wide Web broWser Which 
makes requests to Web servers on a netWork Which receive 
and ful?ll requests as an agent of the broWser client, 
organiZing distributed sub-agents as distributed integration 
solution (DIS) servers on an intranet netWork supporting the 
Web server Which also has an access agent servers accessible 
over the Internet. DIS servers execute selected capsule 
objects Which perform programmable functions upon a 
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received command from a Web server control program agent 
for retrieving, from a database gateWay coupled to a plural 
ity of database resources upon a single request made from a 
Hypertext document, requested information from multiple 
data bases located at different types of databases geographi 
cally dispersed, performing calculations, formatting, and 
other services prior to reporting to the Web broWser or to 
other locations, in a selected format, as in a display, fax, 
printer, and to customer installations or to TV video sub 
scribers, With account tracking. 

[0009] HoWever, there is a need for a substantial improve 
ment in the ef?ciency of several data-intensive industries. 
For example, the credit industry currently requires an aver 
age of at least thirty days to respond to a customer request 
for information necessary to execute a pre-approved credit 
card mailing. Typically, a customer Wishing to execute such 
a mailing Will send the credit company a sample of the types 
of households to Which the customer Would like to send its 
mailing, Which sample includes records containing speci?c 
addresses, account numbers, household incomes, and other 
household information. Because of the siZe of the sample, 
the records are generally sent on magnetic tape, Which, as is 
Well knoWn, entails handling, transportation and storage 
costs and delays inherent in physical transportation. The 
customer also typically sends speci?cations for supplement 
ing this sample data With data from the credit company data 
store in order to compile a complete mailing list for the offer. 

[0010] The speci?cations might request that the data store 
identify 20,000 households in the same Zip codes and 
income ranges as the households provided in the sample. 
The speci?cations might also request that once these house 
holds are identi?ed, the data store run its oWn logic on this 
data to determine the creditWorthiness of each household 
contained therein (a “FICA score”) and return only those 
households With a FICA score of an acceptable level. 

[0011] Finally, the speci?cations Will specify the layout in 
Which the customer Would like to receive the ?nished report. 
Customer speci?cations may be signi?cantly more complex 
than this example Which has been simpli?ed for the purposes 
of explanation. 

[0012] Upon receiving the request, the credit company 
must allocate resources to analyZe customer speci?cations 
and ensure that it correctly understands the customer’s needs 
and that the data that has been provided. Miscommunication 
betWeen the credit company and the customer can lead to 
costly errors and reruns, particularly as requests become 
more sophisticated. 

[0013] Once the credit company believes that it under 
stands the speci?cations, it Will often be required to Write 
custom softWare code in order to standardiZe the records 
provided by the customer (Which may contain a variety of 
record formats and types) so that they Will interface With the 
data store’s standard processing operation. Preparing custom 
code for each customer requires large numbers of program 
mers and time consuming data analysis, as can readily be 
appreciated. 

[0014] Upon completion of the analysis, the credit com 
pany Will run its proprietary FICA score logic on the results 
and may run “householding” logic to shoW relationships 
among different individuals sharing the same address, or to 
identify and eliminate redundant information. Large por 
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tions of the householding process are generally “hard coded” 
in advance, making it dif?cult to adjust householding pars 
ing and matching parameters to the particular data received 
or the end user’s particular needs. As a result, data may be 
mismatched and relationships among records may be undis 
covered. Furthermore, householding large ?les often takes 
days or Weeks to complete because large ?les and cumber 
some parsing and matching procedures sloW the process and 
prevent the efficient use of system memory. 

[0015] Once processing is completed, custom code is then 
Written to provide the results in the customer’s preferred 
layout. Upon completion of the process, the credit company 
Will likely return the results on magnetic tape because the 
volume of the data prohibits electronic transmission. This 
entire process may take one month or more, excluding 
reruns if there are miscommunications or mistakes at any 

stage of the process. 

[0016] Therefore, a need exists for improvements in the 
area of database construction, queries, householding, and 
remote searching. 

SUMMARY OF THE INVENTION 

[0017] It is, therefore, a principle object of this invention 
to provide a method and apparatus for storing data as 
objects, constructing customiZed data retrieval and data 
processing requests, and performing householding queries. 

[0018] It is another object of the invention to provide a 
method and apparatus that solves the above mentioned 
problems so that database ef?ciency can be improved. 

[0019] These and other objects of the present invention are 
accomplished by the method and apparatus disclosed herein. 

[0020] Advantageously, according to an aspect of the 
invention, a universal data object (UDO) is provided. A 
universal data object is a combination of data and function/ 
logical processing instructions used to perform a particular 
database search request and to execute customiZed process 
ing instructions on the results of that request. Each universal 
data object consists of tWo distinct sections: one or more 
data object headers and (ii) raW data. The universal data 
object is compressed at practically all stages of operation. 
The universal data object may include, but is not limited to, 
extended binary coded decimal interchange code 
(EBCDIC—an IBM® system 360/370, 256 character code 
With 11 bits per character) and variable length ?les put in a 
standardiZed format, and an index of the compressed data. 
The invention provides for automated extraction of data 
object headers and capture of data pro?le statistics. 

[0021] According to an aspect of the invention, the user 
builds a fully executable processing request, not mere speci 
?cations for a request. 

[0022] According to an aspect of the invention, a universal 
data object carries large amounts of data married to pro 
cessing instructions. 

[0023] According to one aspect of the invention, the 
universal data object remains compressed at nearly all times. 

[0024] According to an aspect of the invention, com 
pressed universal data objects are stored in a ?exible data 
store and are accessible to remote end users for data retrieval 
and processing. 
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[0025] According to an aspect of the invention, during 
compression, the data store is optimized for ef?cient data 
storage and retrieval by capturing data pro?le statistics and 
creating an index of the compressed data. 

[0026] According to an aspect of the invention, descriptive 
information about universal data objects and processing 
logic is displayed and made available for vieWing and access 
by remote end users having access to a client application. 

[0027] According to an aspect of the invention, the client 
application manipulates the descriptive information to create 
a customiZed data retrieval and processing request. 

[0028] According to an aspect of the invention, an end 
user can add descriptive information about its oWn data to 
the request and attach its oWn compressed data to the request 
so that it Will be included in data retrieval and processing. 

[0029] According to an aspect of the invention, descriptive 
information representing data and logic stored in multiple 
remote data stores can be integrated into one request. 

[0030] According to an aspect of the invention, the request 
can be submitted to several data stores in succession for 
automated data retrieval and processing Without jeopardiz 
ing request security. 

[0031] According to an aspect of the invention, the ?nal, 

customiZed request object, therefore, may contain: descriptive information identifying data; (ii) descriptive 

information identifying logic to be executed on the data; and 
(iii) compressed end user data. 

[0032] According to an aspect of the invention, the ?nal 
request is submitted to the appropriate data store(s) and/or 
vendor(s) for automated processing in accordance With the 
customiZed instructions, and the data result set is returned in 
a format speci?ed by the end user. 

[0033] According to an aspect of the invention, the con 
tents of the data store and the request can be almost 
completely processed entirely in their compressed form. 

[0034] According to an aspect of the invention, a method 
of performing householding queries comparing input data 
With reference lists to produce data output is described, the 
method comprising building input patterns from data input 
submitted by an end user, displaying the input data for 
vieWing by an end user utiliZing a graphical user interface 
(GUI), alloWing the end user to construct an output table 
containing output table symbols, mapping the input patterns 
to the output table symbols, mapping the output table 
symbols to a reference list, generating search patterns 
derived from the mapping of input patterns to the output 
table symbols that are mapped to the reference list, and using 
the search patterns to parse the data input against the 
reference lists to produce data output. 

[0035] According to another aspect of the invention, end 
users have broad ?exibility in customiZing their household 
ing parameters, including end-user speci?cations to improve 
the ?exibility, speed and ef?ciency of the householding 
process. End user householding speci?cations are entered 
through the invention’s GUI, Which alloWs end users to 
revieW summary information about their data and specify 
the data parsing (i.e., data cleansing and classifying) proce 
dures that they Wish the invention to perform. End users can 
access and use the GUI to tailor householding parameters to 
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accommodate their parsing requirements. For example, an 
end user can tailor parsing parameters to ensure that non 
traditional data inputs, such as data from different countries 
or different systems, are correctly parsed. 

[0036] According to another aspect of the invention, 
householding speed and efficiency are improved by using 
the information entered by the end user to prioritiZe parsing 
operations and eliminate unnecessary processing. Special 
iZed, indexed parsing tables are created in memory to further 
increase the speed of the parsing process. These parsing 
tables are designed to maximiZe use of system memory, thus 
eliminating extensive I/O exchanges that sloW traditional 
householding processes. 

[0037] Advantageously, the present invention automates 
the existing process to a degree that Was previously impos 
sible. Data stored in the credit company data store, such as 
Was described above, and is transformed into standardiZed, 
compressed data objects according to an aspect of the 
invention. 

[0038] According to an aspect of the invention, the uni 
versal data object is optimiZed for data storage and retrieval 
With methods for automatically capturing and displaying 
data pro?le statistics and storing data in indexed, com 
pressed blocks that facilitate rapid data retrieval. 

[0039] According to an aspect of the invention, the credit 
company data store is provided With a method for creating 
an electronic display of its data, data pro?le statistics, and 
data processing logic, Which display is made available to 
customers. 

[0040] According to an aspect of the invention, a customer 
accesses this displayed information and uses a GUI that 
generates an application programming language (“APL”) to 
construct an executable request for data retrieval and data 
processing from this displayed information. 

[0041] According to an aspect of the invention, informa 
tion about the customer’s data can be integrated into the 
request, and the customer’s oWn compressed data can be 
attached to the request so that it Will be automatically 
processed at the data store. 

[0042] According to an aspect of the invention, the request 
(including customer data, if any) is submitted to the data 
store electronically, and the request is executed in accor 
dance With the APL instructions. 

[0043] According to an aspect of the invention, once the 
customer builds and sends the request, the entire process is 
automated and performed on compressed data, With almost 
no expanding of data at any time during the process, unless 
it is passed to an external C program, householding, or other 
program that requires uncompressed data. 

[0044] According to an aspect of the invention, a com 
pressed result set is automatically returned to the customer 
in a layout speci?ed by the customer on the GUI. 

[0045] Thus, the invention dramatically improves the ef? 
ciency of the current process. Advantageously, because the 
customer can revieW the entire range of data and logic 
options made available by the data store and construct its 
oWn request, the data store does not need to interpret 
customer speci?cations or take responsibility for miscom 
munications. Instead, the customer can visit the credit com 
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pany’s Internet site and choose the household Zip codes and 
income categories necessary for its request by double 
clicking on the credit company display. 

[0046] The customer can also double-click on available 
logic, such as FICA score, and use the GUI to specify that 
this logic Will be executed on the result set of the data 
request. 

[0047] The customer has the option to specify that its oWn 
compressed data should be included in the request for 
processing or to be householded With data store data to 
identify relationships and eliminate redundant information. 

[0048] Once the executable request is completed, the 
request is electronically transmitted to the data store and the 
entire process is automated. Because the universal data 
objects and the customer data are already maintained in a 
standardiZed object format (e.g., With data object headers), 
the APL can read and manipulate speci?ed data and logic 
Without additional intervention, and the customer data Will 
be compatible With the data store data for householding or 
other purposes. 

[0049] The data is returned in a layout speci?ed by the end 
user on the GUI. Thus, advantageously, data object stan 
dardiZation and layout speci?cation eliminate the need for 
programmers to Write code to submit customer data to the 
credit company’s standard process and to prepare the report 
layout. 
[0050] Unlike the current process, the process according 
to an exemplary embodiment of the invention, is performed 
With almost no expanding of data at any stage (unless it is 
passed to an external program that requires uncompressed 
data), thus saving valuable storage space. Advantageously, 
the indexing of the data store data enhances the ef?ciency of 
data retrieval and reduces the run time for the entire process. 

[0051] By contrast, ordinary data stores cannot implement 
a similar process With currently-available technology. 

[0052] The ef?ciencies described herein are achieved 
according to an embodiment of the invention, With an 
integrated system comprised of compressed, universal 
data objects (at the data store and optionally at the customer) 
and (ii) a consistent APL to access and process data display 
information and universal data objects at both the data store 
and the end user site; and (iii) an efficient compression 
method that can process customer and data store data With 
almost no uncompressing unless data is passed out of the 
system or householded according to the end user’s instruc 
tions. 

[0053] Advantageously, the integration of data objects, 
data displays, the APL and the compression method into a 
coherent system make it possible to automate data exchange, 
data retrieval and data processing to an extent previously 
impossible. 

[0054] In contrast With current products, the inventions 
alloWs the end user to control householding speci?cations 
directly and to tailor householding parameters according to 
the end user’s data input and desired output. Through use of 
a GUI, the end user can manipulate data input and parsing 
and matching criteria to produce a highly tailored, house 
holded output, Without intervention by a third party and 
Without submitting data to a standardiZed “black box” 
process. 
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[0055] The invention improves the speed and ef?ciency of 
the householding process by using the end user’s house 
holding speci?cations to prioritiZe parsing operations and 
eliminate unnecessary processing. The invention also uses 
the end user’s speci?cations to reduce the amount of data 
against Which the end user’s data is parsed by creating 
smaller parsing tables With indices that alloW rapid data 
lookup and retrieval. The invention maximiZes the use of 
system memory, thus eliminating extensive I/O exchanges 
that sloW traditional householding processes. 

[0056] It should be kept in mind that the process set forth 
above is illustrative of one exemplary application of the 
invention, but there are many other possible applications. In 
general, the invention has the potential to generate ef?cien 
cies Wherever end users access remote data stores or seek to 
household different records. 

[0057] As noted above, so long as data stores store their 
data in the prescribed object form, it is possible to submit a 
request to multiple data stores, so that data might be 
obtained from one data store and automatically submitted to 
processing logic obtained at another data store, or a request 
for data retrieval might be constructed using information 
from several data stores and then sent seriatim to each data 
store to retrieve all relevant information and return the 
results to the end user. 

[0058] These and other aspects of the invention Will 
become apparent from the detailed description set forth 
beloW. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT(S) 

[0059] The invention Will noW be described in more detail 
by Way of example With reference to various exemplary 
embodiments. It should be kept in mind that the folloWing 
described embodiment(s) is/are only presented by Way of 
example and should not be construed as limiting the inven 
tive concept to any particular physical con?guration. 

[0060] The invention concerns a method and apparatus for 
constructing and executing customiZed data retrieval and 
data processing requests for compressed universal data 
objects stored in a data store. The data store described herein 
refers to either a local or remote data store, or both. The data 
store is optimiZed for effective data storage and retrieval in 
order to facilitate such requests. 

[0061] In a preferred embodiment of the invention, the 
data store contains indexed, compressed data objects, and all 
of the operations described herein are performed With almost 
no uncompressing of the data at any stage, except When data 
is moved into memory for householding, as described 
herein. The ability to create and manage such a data store of 
compressed universal data objects can be purchased com 
mercially from Norbert Technologies, LLC under the trade 
name CorWorks®. Requests can be executed on a Wide 

variety of data types and formats, including ASCII (Ameri 
can Standard Code for Information Interchange) data, 
EBCDIC (extended binary coded decimal interchange code) 
data, variable length ?les and data stored in data base extract 
?les and on personal computers. 

[0062] The invention enables the electronic display of 
information about the contents of a data store and logic made 
available by such a data store. Aclient application in remote 
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communication With the data store allows an end user to 
vieW, access and manipulate this data store information 
electronically to build a customiZed request for data retrieval 
and data processing. 

[0063] Optionally, the end user may include its oWn com 
pressed data With the request so that automated processing 
can be performed on end user data in addition to the data 
store data. Upon submission of the completed request, the 
request is automatically executed at the remote data store 
and the results are returned in a format speci?ed by the end 
user. A preferred embodiment of the invention Will noW be 
described in more detail. 

[0064] The invention supports the use of householding. 
The GUI permits an end user to design a highly speci?c and 
tailored householding request. After an end user speci?es its 
householding requirements, the system uses this information 
to increase the speed and ef?ciency of the householding 
process by tailoring the parsing table based upon the end 
user’s request and moving the tailored parsing table into 
memory to reduce time-intensive I/O processing; (ii) creat 
ing a series of execution tables to rapidly eliminate bad data 
and avoid searches that Will not match the data to the parsing 
table; and (iii) indexing the parsing table to facilitate record 
lookup. 

[0065] Data Object Construction 

[0066] An exemplary embodiment of the invention is 
implemented in connection With a data store comprised of 
compressed data objects. Each data object consists of tWo 
distinct sections: a data object header and (ii) raW data. 
The data object header contains information that identi?es 
and describes the raW data contained in the data portion of 
the data object. 

[0067] Data object header information may include, for 
example, the type and length of various record data ?elds, 
the date each data record Was created, the key ?eld that 
identi?es each individual record, the record ?le type, and 
other information about the raW data contained in the data 
object. 

[0068] Individuals skilled in the art Will recogniZe from 
the process described beloW that a Wide variety of additional 
information can be included in the data object header Within 
the spirit and scope of the invention. 

[0069] A “Merge” program, described beloW, creates the 
data object and maps the data object header information to 
the raW data. Because the raW data is mapped to the data 
object header by the merge, the raW data is advantageously 
not stored in a physical table or other rigid schema. 

[0070] The compressed data objects contained in the data 
store are created by executing a Merge program against 
selected data ?les as mentioned above. The Merge program 
can be run against various types of ?les from a Wide variety 
of sources, including American Standard Code for Informa 
tion Interchange (ASCII) ?les, extended binary coded deci 
mal interchange code (EBCDIC) ?les, database extract ?les, 
and ?le types stored on personal computers, including ?les 
stored, for example, in Microsoft Access® and Microsoft 
Excel®. As discussed in more detail beloW, Merge can read 
and compress variable length records and complex data 
types. 
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[0071] Before executing Merge, an end user uses a client 
application installed on a personal computer to select and 
prepare ?les for compression and storage in data object 
form. In a preferred embodiment, the client application 
includes a point-and-click graphical user interface (GUI) 

that controls an application programming language The APL is used to select ?les and prepare ?les for submis 

sion to Merge. A personal computer supporting the client 
application should have, for example, at least the folloWing 
minimum speci?cations: a 233 MhZ processor; 16 mega 
bytes of RAM; 50 megabytes of available hard disk; a 
monitor; and a mouse. 

[0072] An operation according to an exemplary embodi 
ment Will noW be described. Using the GUI, the user 
identi?es ?les for conversion to data object form by double 
clicking on the desired ?les, for example. The GUI then 
generates a series of screens to prompt the user to enter 
information that Will eventually be stored in the data object 
header. 

[0073] As a ?rst step, the GUI requests a Source ID, 
Which Will be attached to the data ?le and retained in the 
header When that ?le is converted to data object form. A 
Source ID. identi?es by source the types of records con 
tained in the ?le. For example, a ?le With records originating 
in a company’s checking account system might be given a 
Source ID. of “001,”While a ?le With records originating in 
a company’s credit card system might be given a Source ID. 
of “002.” 

[0074] After choosing a Source ID, the user designates a 
key ?eld for each ?le, Which is a record ?eld or combination 
of record ?elds that Will be used to uniquely identify a record 
or group of records in the ?le. The key ?eld can be a 
combination of the Source ID. With a particular data ?eld or 
other information selected by the end user. For example, an 
end user might identify each record contained in a ?le of 
checking account records by constructing a key ?eld that is 
a combination of the Source ID. “001” and the value 
contained in record data ?eld “Account Number.” Thus, if a 
checking account number and a credit card account number 
happen to be identical, the Source ID. Will differentiate the 
key ?eld information. If a ?le is received With records that 
lack a logical or potential key ?eld, a virtual key ?eld can 
automatically be constructed, either assigning key ?eld 
numbers sequentially or alloWing the end user to choose its 
oWn key ?eld system. 

[0075] Another part of the data object header according to 
an exemplary embodiment of the invention is record layout 
information. If the selected ?le originated in a relational 
database management system (RDBMS), Merge Will 
directly read and interpret the layout information using the 
RDBMS catalog. Merge performs an analogous process on 
personal computer-based databases. In the event that the 
data is not stored With a catalog, hoWever, the end user may 
use the GUI to select an actual record With layout that is 
representative of the other records, or, alternatively, to 
create, a record layout Which is representative of the records 
stored in the ?le and Which Will be used to identify the record 
?elds and ?eld attributes. 

[0076] In order to create a representative record layout 
using the GUI, the end user must knoW hoW many ?elds are 
included in each record that the end user Wishes to bring into 
the system, the order in Which the ?elds appear, and hoW 
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many bytes are included in each ?eld. The end user enters 
the name of each ?eld into the GUI in the order in Which the 
?elds appear in each record and also enters the number of 
bytes included in each ?eld. The record layout contains the 
same ?elds as each of the records stored in the ?le, and each 
?eld in the record layout has the same attributes, e.g., 
number of bytes, text vs. numeric, as the corresponding 
record ?eld stored in the ?le. 

[0077] An individual skilled in the art Will recognize that 
the Source ID, key ?eld and record layout examples 
included herein are not exhaustive and that the invention can 
accommodate a Wide variety of data object header informa 
tion, e.g., date of ?le creation, location of ?le creation, ?le 
oWner, in order to better identify and/or describe the raW 
data that Will be contained in the data object. 

[0078] An embodiment of the invention accepts unformat 
ted raW data, e.g., images, sound, Word processing ?les, as 
Well as formatted raW data. Unformatted data does not 
require layout information. Data object header information 
may include data siZe, date and location of ?le creation, and 
other information, Which may be appropriately associated 
With unformatted data. 

[0079] Once this preparatory Work is completed, the job 
can be submitted to Merge for data object creation. Merge 
executes on a variety of platforms, including servers running 
UNIX or Microsoft NT® or personal computers running 
Microsoft WindoWs®, for example, provided such servers or 
personal computers have approximately 256 megabytes of 
memory and 100 megabytes of available disk space. 

[0080] Upon execution, Merge scans the data and associ 
ated data de?nitions contained in the selected data ?les, 
maps the data to the previously de?ned header layout 
information (or reads the catalog to ascertain the header 
layout information and map the raW data) and generates data 
pro?le statistics. Merge also compresses the data object 
header information and raW data to complete the compressed 
data object. By counting bytes as the data input is brought 
into the system, Merge can use the pre-entered ?eld length 
information to insert a break at the end of each ?eld and to 
map the data input to the pre-entered ?eld names in the order 
that the data input is received. The process by Which the 
invention counts bytes and identi?es data values and other 
information as data input is brought into the system is 
referred to as scanning the data. 

[0081] As noted above, Merge converts a Wide variety of 
?le types to compressed universal data object form, Which 
facilitates the use of the invention With a Wide variety of data 
types. In addition to its ability to convert ASCII ?les, Merge 
converts EBCDIC ?les to compressed universal data object 
form directly from their mainframe source, Without an 
interim conversion to ASCII. Advantageously, the universal 
data objects created directly from these EBCDIC ?les are 
identical to the universal data objects created from ASCII 
?les. 

[0082] Furthermore, Merge scans variable length ?les. In 
order to read variable length records, the end user uses the 
GUI to specify the record length of the variable length 
records according to a pre-existing layout. The GUI permits 
the end user to manually specify the length of each record or 
to enter conditions that Will determine hoW long each 
individual record Will be. Finally, Merge compresses all 256 
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EBCDIC characters, so data quality Will not be compro 
mised even on complex data types. 

[0083] As Merge brings data into the system, it uses 
system resources to generate and store data pro?le statistics. 
For example, Merge keeps a running tally of each data value 
that it scans and records, among other things, minimum and 
maximum data values for each ?eld and a speci?ed number 
of the most common data values for each ?eld. An individual 
skilled in the art Will recogniZe that a Wide variety of 
sophisticated data pro?le statistics and derived data values 
can be automatically generated as Merge scans the data input 
brought into the system. 

[0084] Data pro?le statistics generated as data is brought 
into the system (e.g., minimum and maximum data values) 
are included in the data object header. Header information 
remains ?exible and can be used to store additional infor 
mation in the future. The invention permits an end user to 
append neW information to the object and to update header 
information accordingly, Without running a subsequent 
Merge operation on the entire updated ?le. 

[0085] The scan and compression components of Merge 
Work together to store the data objects in an indexed, 
compressed format. Using the key ?eld identi?ed by the end 
user, Which key ?eld identi?es each record in the ?le, the 
scan feature builds an index of key ?eld values and orga 
niZes it into alphabetical or numeric order (depending upon 
the key ?eld). The Merge also sorts the records themselves 
into alphabetical or numeric order by key ?eld as they are 
compressed and stores them in compressed data “blocks.” 

[0086] Associated With each value in the index is the 
logical address of the data block containing that key ?eld 
data value. When the end user requests a record, the record 
key ?eld is identi?ed and then the index is checked for the 
logical address of the block containing the particular key 
?eld value. Upon reaching the appropriate logical block of 
data, one roW of data in the middle of the block is expanded 
and an attempt to identify a match for the key ?eld is made. 
If a match is not found, a binary search is begun for the key 
?eld, searching either midWay up the block or midWay doWn 
the block, depending upon Whether the key ?eld requested 
Was higher or loWer than the ?rst key ?eld identi?ed in the 
block. Once the appropriate key ?eld is found, only those 
records having an identical key ?eld are searched to identify 
a match for the record. 

[0087] Other than the expansion just mentioned, data 
object header and raW data are kept in and manipulated in a 
compressed state. 

[0088] Upon completion of the Merge process, all selected 
data ?les have been converted to indexed, compressed data 
objects, each comprised of object data headers and raW data. 
The header contains layout information and other descrip 
tive information, including data pro?le statistics. The raW 
data portion of the object includes the actual data and the 
data index. 

[0089] The Merge process described above can be repro 
duced by the user for each batch of ?les received for 
processing. Alternatively, the user can select initial settings 
and then automate the process, so that the invention Will 
automatically convert ?les into data object form and load the 
data store according to a schedule de?ned by the user. 
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[0090] Building and Submitting Customized Requests 

[0091] The exemplary embodiment of the invention 
allows end users to access data objects of the type described 
above at remote data stores for retrieval and manipulation. 

[0092] In a method according to an exemplary embodi 
ment of the invention, a data store makes data object header 
information available so that such information can be 
vieWed by potential end users. An end user, using a client 
application in electronic communication With the data store, 
vieWs the data object header information that the data store 
has made available. The client GUI alloWs the end user to 
access those data object header items that are of interest to 
the end user and to manipulate those data object header 
items to build a customiZed request for data and data 
processing. 

[0093] Optionally, an end user having data stored in data 
object format can combine its oWn header information With 
the request and attach its oWn compressed data to be 
submitted With the request. Once the request is completed 
and the end user’s compressed data, if any, is included With 
the request, the compressed request is submitted to the data 
store electronically for automated execution. 

[0094] The data store executes the data request and any 
logic speci?ed by the request and returns a customiZed result 
set to the end user in a format designated by the end user. 

[0095] In a method according to an exemplary embodi 
ment of the invention, data object header information is 
made accessible to remote end users via, for example, the 
Internet or an internal netWork. An objective of this method 
is to permit a data store to create an electronic header display 
describing the types of information stored in the data store, 
and to permit end users to vieW and access this header 
display. 

[0096] In order to display data object header information, 
the data store runs a “Get Header” request against a data 
object to extract the header information from the data object. 
Get Header identi?es the targeted data object by reference to 
a data object identi?er, Which is an internal object naming 
convention constructed during the Merge process. The Get 
Header process extracts the header information only; it does 
not extract any raW data. It also does not affect the data 
object, Which remains stored in its original form With header 
married to data. The extracted header information forms a 
separate and distinct “extracted header object” containing 
only header information. A ?le transfer protocol or other 
transfer mechanism is then used to transport the extracted 
header object to a central storage area. 

[0097] In a preferred embodiment of the invention, the 
extracted header object is transported to and maintained on 
a netWork server. Using commercially available display 
tools, such as Microsoft’s Visual Basic®, header informa 
tion is rendered available for vieWing by potential end users. 
Thus, remote end users in electronic communication With 
the data store netWork server can vieW the extracted header 
object information in order to survey the kinds of data 
contained in the compressed data object store, including any 
data pro?le statistics created during the Merge process. 

[0098] The invention also includes a method Whereby 
proprietary logic (i.e., data processing instructions) can be 
made available for remote vieWing and selection by end 
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users. Using a programming language, such as C, Cobol or 
SAS®, logic of any level of complexity can be Written and 
stored at the data store. Once the logic is created, the 
invention alloWs the end user to create an interface betWeen 
the logic and the APL, Which speci?es the appropriate input 
and output parameters for the logic. The logic Will indicate 
the data input that it requires and hoW that data input should 
be provided. Using the layout information already stored in 
the header of the data object, the invention alloWs the end 
user to map the ?elds required by the logic that the end user 
Wishes to access into the input positions required by the 
logic. Once this mapping is completed, the logic can be 
called by an APL request created by an end user and the 
invention Will provide the data values corresponding to the 
mapped ?elds to the logical process as required. Upon 
conclusion of the process, the logic Will provide speci?ed 
data outputs, Which Will be mapped by the end user back into 
the appropriate ?elds for further processing, as necessary. 
An electronic representation of available logic can also be 
created for storage and display on a netWork server so that 
it Will be available for vieWing and access by end users. 

[0099] According to another aspect of the invention, an 
end user can access the header and logic display, created 
according to the method described above, for example. In 
this aspect, the client application is hosted on a personal 
computer, for example, Which is in electronic communica 
tion (possibly over the Internet or a private network) With the 
netWork server storing the header information and logic 
representations. The client application interfaces With an 
Internet broWser and acts as a broWser application permit 
ting the end user to use the GUI to access the data store 
header information and logic stored on the netWork server. 
The GUI uses the same APL that Was used to create the data 
object store and is, therefore, compatible With the objects 
contained therein. 

[0100] According to a preferred embodiment of the inven 
tion, the end user uses the GUI to select desired header 
information and logic from the data store display using 
intuitive, point-and-click commands. The GUI APL manipu 
lates header information and logic representations created 
according to the process set forth above. Header information 
and logic representations corresponding to choices made by 
the end user are transferred from the netWork server to the 
client application using standard data transfer techniques 
and protocols, such as TCP/IP for the Internet. Thus, the end 
user captures header information identifying speci?c raW 
data contained in a remote data store and information 
identifying logic to be executed on this data. 

[0101] As noted above, header information can represent 
a speci?c record or group of records, a speci?c data ?eld 
contained in all of the records, a rank ordering of the values 
most frequently appearing in a particular ?eld, the minimum 
and maximum values contained in a particular ?eld, or a 
Wide variety of other variables created by the Merge. Logic 
can include any process created and stored at the data store. 

[0102] As also noted above, the data store has the Hex 
ibility to change or amend the available headers and avail 
able logic. 

[0103] The GUI is used to manipulate header information 
and logic to create a customiZed request for data retrieval 
and data processing. In this exemplary method according to 
the invention, the retrieved header information and logic are 
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displayed on the client GUI, and the end user points-and 
clicks to manipulate the header information and logic to 
create a customized request. As the end user manipulates the 
header information and logic represented on the GUI screen, 
the client application generates APL to integrate the header 
information and logic into an executable request correspond 
ing to the end user’s commands. The APL Will call the raW 
data and logic corresponding to the accessed header infor 
mation and logic representations after the request is con 
structed and executed, as speci?ed by the end user. 

[0104] In the preferred embodiment the client application 
contains standard instructions, Which the end user may 
select to structure a request. Such standard instructions 
might include simple data retrieval requests, e.g., a “Get 
Data” command, condition logic, e.g., “if/then” statement, 
or standard commands to simplify query construction, e.g., 
“and/or,”“greater than or equal to”. 

[0105] Alternatively, a programmer using APL can Write 
customiZed instructions that can then be integrated into the 
?nal end user request. 

[0106] According to another aspect of the invention, 
requests can be built either online or offline. In one exem 
plary embodiment of the invention, the end user request is 
built While the client application is in active communication 
With the data store. In another exemplary embodiment of the 
invention, the end user can save the header information and 
logic representations and build a request of?ine, Which 
request can be submitted When the end user reestablishes 
contact With the data store. 

[0107] In yet another exemplary embodiment of the inven 
tion, a data store could store this information on any 
medium, e.g., a pre-packaged array of header information 
distributed on CD ROM, to permit an end user to construct 
a request offline and access the data store only to submit the 
request. 

[0108] According to another aspect of the invention, an 
end user building a request according to the method 
described herein has the option to integrate its oWn header 
information and logic representations into the request and to 
attach its oWn data to the request. In order to construct such 
a request, an end user having an object data store of the type 
described above retrieves header information from its oWn 
object data store. This header information is stored locally 
for access by the client application. The end user builds a 
request in the manner described above, but in this case the 
end user integrates the data store header information and 
logic With its oWn header information and logic. 

[0109] The GUI is designed to accommodate data store 
header information and logic and end user header informa 
tion and logic on the same GUI screen at the same time. 
When the end user has ?nished constructing a request 
combining data store and end user header information, the 
end user attaches compressed data corresponding to the end 
user header information included in the request. The result 
ing universal data object, therefore, contains a header, Which 
may include end user header information and logic and data 
store header information and logic. The universal data object 
may also include the end user’s compressed raW data, Which 
corresponds to the end user header information. 

[0110] According to another aspect of the invention, the 
end user uses the GUI to specify the layout in Which the ?nal 
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output Will be returned to the end user. In a manner similar 
to the manner used by the end user to create the record layout 
for the Merge process, the end user selects (or creates) a 
record layout that contains the ?elds and ?eld attributes 
necessary to accommodate the end user’s expected result set. 
These result layout speci?cations are included in the header 
of the request sent to the data store, and the result is 
formatted according to the end user’s desired result layout. 

[0111] Performing Householding on End User Data 

[0112] Householding operations can be performed using 
end user data. Although one embodiment of the invention 
performs householding on compressed universal data 
objects, householding, as described herein, can also be 
performed as a discrete function on raW data that is not 
stored in universal data object form and not transmitted over 
a netWork. 

[0113] Householding is a process Whereby relationships 
among different records are identi?ed. For example, house 
holding might be used by a bank to identify a relationship 
betWeen a checking account held at the bank and credit card 
account information held at a remote credit bureau, even 
though the information pertaining to these accounts is stored 
on different systems and the only information in common 
betWeen the tWo record types is the customer’s name and 

address (household). 
[0114] To perform this operation, the bank Would ?rst 
parse the data in order to understand the input data and to 
eliminate incorrect records and/or records that the end user 
does not Wish to include in the request. To parse the input 
data, the end user Would attempt to match a checking 
account record to a householding reference list (the “Ref 
erence list”), such as complete U.S. postal records, in order 
to verify that the record information is current and correctly 
entered. 

[0115] Once the information is veri?ed as accurate, the 
system then attempts to match the checking account record 
name and address to a credit bureau record name and 
address. Once a match is found, the system can alert the end 
user to the relationship betWeen the tWo accounts or insert a 
“hard link” to ensure that the relationship betWeen the 
accounts is alWays noted. This information might be used to 
eliminate redundant promotional mailings or to alloW a 
company to cross-sell products from different parts of the 
business to existing customers. 

[0116] The invention includes a householding process that 
alloWs the end user broad ?exibility to specify the data 
patterns that the end user Will accept as a match for its 
particular parsing and householding purposes, Without sac 
ri?cing performance. For example, end users can speci? 
cally tailor match parameters for jurisdictions having dif 
ferent naming or addressing conventions, or craft match 
parameters tailored to their speci?c raW data or intended use. 
It also alloWs end users to tailor hoW they Will compensate 
for data entry errors contained Within end user records. 

[0117] In a method according to the invention, the end user 
enters data input from a record layout information for the ?le 
that the end user Wishes to household into a GUI, in the 
manner previously described (if such information is not 
already stored in universal data object form). The invention 
maps the layout information to the ?le raW data as that data 
input is brought into the invention, in the manner previously 
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described. Alternatively, if the selected ?le originated in a 
RDBMS, the invention could directly read and interpret the 
layout information using the RDBMS catalog. An individual 
skilled in the art Will recogniZe that there are a number of 
different Ways to enter and store layout information and raW 
data in a manner that permits mapping of layout information 
to the data input. As each ?le is brought into the invention, 
each record in the ?le is assigned a sequential number for 
identi?cation purposes. 

[0118] In a preferred embodiment of the invention, the 
invention Will standardiZe characters for parsing and match 
ing as data input is loaded into the invention, according to 
preferences indicated by the end user. In the preferred 
embodiment, the invention displays all 256 potential char 
acters on a GUI screen. An end user can point and click to 

specify Which, if any, characters are to be changed as the 
data input is loaded into the invention in order to ensure that 
data is in the format desired by the end user for parsing 
against the chosen Reference list(s). For example, an end 
user could indicate that all data should be changed from 
loWercase to uppercase characters. An end user might also 
compensate for a knoWn data entry error by entering instruc 
tions to change a particular symbol, letter or number appear 
ing in a speci?c ?eld to another symbol, letter or number that 
corresponds to data conventions in a reference list. 

[0119] In a preferred embodiment of the invention, the end 
user uses the GUI to parse the data by specifying those 
relationships betWeen records that the end user Wishes to 
shoW as a “match.” End users may specify, ?eld-by-?eld, the 
kind of match that Will be deemed acceptable. For example, 
an end user might build a householding request that identi 
?es the relevant ?elds as the “name,”“street,”“city,” and “Zip 
code” record ?elds, While excluding the “account number” 
?eld as irrelevant. The end user Would then construct several 
different potential record structures to capture the data in an 
attempt to determine Which items of raW data fall into ?elds 
that match the end user’s reference list. 

[0120] An end user might create one scenario in Which the 
Zip code Will appear in the fourth ?eld, one scenario Where 
it Will appear in the ?fth ?eld and one scenario in Which it 
Will appear in the sixth ?eld. The end user could then build 
in fault tolerance for particular ?elds. 

[0121] For example, the end user might specify that the 
request Will tolerate a letter transposition or missing letter as 
a match in the “city” ?eld or in the “street” ?eld so long as 
the “Zip code” ?eld is an exact match. Alternatively, the end 
user might specify that it Will tolerate a typographical error 
in the “Zip code” ?eld so long as the “city” and “street” ?elds 
are exact matches. 

[0122] In another variation, the end user might tolerate a 
transposition of the ?rst and last names in the “name” ?eld 
so long as “address,”“city” and “Zip code” are exact 
matches. Each of these alternative “match” scenarios are 
constructed by the end user With the GUI, and each record 
Will be tested through each scenario in turn in order to 
identify Whether or not a speci?c address Will be accepted 
for householding. 

[0123] An application of the preferred embodiment of the 
invention to a ?le containing many customer records Will 
noW be described in more detail by Way of example, With 
particular reference to customer “Name” information stored 
in each record. 
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[0124] After the relevant data ?le is loaded into the 
invention and mapped to a layout according to the process 
described above, the end user uses the GUI to select the 
“Name” ?eld as the ?rst ?eld for parsing. Data input for the 
Name ?eld Will contain several different kinds of customer 
names, Which may include a customer’s name pre?x (e.g., 
“Mr”, “Mrs”, “Dr.”), ?rst name, middle name, last name, 
and name suffix (e.g., “Jr”, “3rd”, “Ph.D”) and/or other 
variations. Once the end user selects Name as the relevant 
?eld, the invention Will build “Input patterns” for that ?eld 
by checking each byte in the Name ?eld for each record in 
order to determine Whether each byte is a letter or a number. 
If the byte is a number, it is assigned an “N” to identify it as 
a number. If the byte is a letter, it is assigned an “L” to 
identify it as a letter. If more than one byte containing a letter 
is strung together, Without an intervening space, the byte 
string is assigned a “W” to identify it as a Word. Symbols, 
such as “#”, “/” or “-” are generally represented in their 
original form, subject to the user’s standardiZation prefer 
ences, as previously described. The invention is designed 
With particular conventions for interpreting unorthodox 
strings (e.g., a letter and a number appearing consecutively, 
Without an intervening space, could be identi?ed as “LN”, 
While other conventions could obtain for other unorthodox 
strings). 
[0125] Once the invention completes its analysis of the 
Name ?eld for all records, the invention Will display the 
various input patterns included in that ?eld for each record. 
For example, in a 100,000 record ?le, the invention might 
indicate that the input pattern “WWLW-W” (Word, Word, 
Letter, Word-Word) occurs 5,000 times in the Name ?eld. 
An example of a name input corresponding to this input 
pattern is “Mrs. Ann A. Smith-Jones.” Another example of 
a name input corresponding to this input pattern is “The 
Honorable A. Smith-Jones”. Many other input patterns, such 
as “WLW” (e.g., “Ann A. Smith”) and “WLWWN” (e.g., 
Mr. A. Albert Smith 3rd) Would be generated by a typical 
analysis of a large number of Name ?elds. 

[0126] In a method according to the invention, the end 
user uses the GUI to identify the householding reference list 
against Which the end user ultimately Wishes to parse the 
data input. Aseparate analytical ?le is automatically created 
With data about the reference list. For example, the invention 
examines the reference list to determine the number of bytes 
contained in each ?eld of each record and stores this ?eld 
length information With the reference list. In the event that 
the end user Wishes to parse its data against more than one 
reference list, multiple reference lists can be designated by 
the end user. For example, an end user Would typically use 
separate commercially available reference lists(s) to parse 
Name Pre?xes, Name Suffixes, and First Names before 
parsing the entire data input for a given record against a 
comprehensive reference list. 

[0127] The end user then uses the GUI to construct an 
output table for the input data, Which output table consists of 
entries (output table entries) corresponding to data contained 
in the end user’s chosen reference list(s). For example, an 
output table for the Name ?eld Would likely consist of at 
least the folloWing output table entries: “Name Pre?x,”“First 
Name,”“Middle Name,”“Last Name,” and “Name Suf?x,” 
Which ?elds Would also exist in the reference list(s). In order 
to save memory space later in the process, each output table 
entry is represented by a single letter or symbol (output table 
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symbols). For the foregoing list of output table entries, 
representative output table symbols could be “P” for “Name 
Pre?x,” followed by “F,”“M,”“L,” and “S” representing 
each of the corresponding output table entries. 

[0128] Once the output table is constructed, the end user 
uses the GUI to map the output table symbols to the 
reference list. To accomplish this, the end user uses a 
computer mouse to physically drag and drop graphical 
representations of the output table symbols onto graphical 
representations of the reference list(s) ?elds, and the inven 
tion builds corresponding programming script to link these 
output table symbols to the reference list(s) ?elds according 
to the relationships indicated by the end user. Thus, for 
example, the end user might map output table symbol “P” 
for “Name Pre?x” to the Name Pre?x ?eld of the reference 
list. The invention alloWs the end user to map a single output 
table symbol to multiple reference list(s) in the event that the 
end user Wishes to check the data input against data stored 
in more than one reference list. At this stage of the process, 
the end user has a range of input patterns generated from 
the data input that the end user Wishes to parse and (ii) an 
output table containing output table symbols that are 
mapped to the end user’s reference lists(s). 

[0129] In a preferred embodiment of the invention, an end 
user having input patterns and an output table evaluates the 
input patterns and maps each position in each input pattern 
to one or more output table symbols in the same manner as 

the output table symbols Were mapped to the reference 
list(s), as described above. The invention alloWs the end user 
to vieW data input corresponding to a given input pattern in 
the event that the end user Wishes to generate ideas for 
possible mapping to the output table. In the event that the 
end user does not Wish to map some input patterns to the 
output table (e.g., because they represent so little of the data 
input that the end user does not Wish to parse them), the end 
user may simply leave those input patterns unmapped. 

[0130] The invention uses the end user’s mapping of the 
input patterns to the output table to generate search patterns 
for the input patterns, Which search patterns represent all of 
the possible permutations of the input table/output table 
mapping completed by the end user. This process generates 
several different search patterns through Which data input 
Will be parsed. Thus, the search patterns represent the end 
user’s mapping of input patterns to output table symbols, 
Which output table symbols are in turn mapped to the 
reference list(s). Data input corresponding to each given 
input pattern Will be tested through all of the search patterns 
associated With that input pattern until the invention locates 
a match to the reference list(s) or until the search patterns are 
exhausted, as described in more detail beloW. 

[0131] In another embodiment of the invention, the end 
user speci?es the fault tolerance acceptable for ach position 
in the search pattern. For example, given the search pattern 
PFML-L, the end user might require an exact match for the 
“Last Name” positions but tolerate some discrepancies in 
other positions. Alternatively, the end user might tolerate a 
discrepancy in the “Last Name” positions for the same 
search pattern, if all of the other positions in that search 
pattern are exact matches. Thus, a number of different fault 
tolerance scenarios can be created for each search pattern. 

[0132] The preferred embodiment of the invention 
includes pre-built fault tolerance logic that end users can 

Jul. 15, 2004 

easily incorporate into their search patterns. For example, 
the invention Will alloW an end user to automatically classify 
data as a match for parsing purposes if the ?rst and/or last 
letters match; to alloW for common typographical errors or 
letter transpositions; and to alloW for mistakes made because 
Words or letters sound alike. The end user can also Write its 
oWn fault tolerance logic, Which Will be stored by the 
invention and incorporated into the process at run time When 
input for the relevant search pattern is run. 

[0133] Upon completion of this process, the end user has 
mapped Input patterns to the output table, Which output table 
is in turn mapped to the reference list(s). The mapping of the 
input patterns to the output table creates different search 
patterns. Data input for each Input pattern is tested through 
the search patterns in an effort to ?nd a match to the 
reference list(s). Speci?ed fault tolerance indicates for each 
search pattern position (i.e., for each output table symbol 
Within the search pattern) the divergence from the reference 
list that the end user Will tolerate as a match in each position. 

[0134] The end user may evaluate search patterns gener 
ated by the invention, to eliminate any search patterns that 
the end user believes Will not match data input to the 
reference list(s). The preferred embodiment of the invention 
employs logical rules to speed processing by eliminating 
unlikely or unhelpful search patterns before parsing against 
the reference list(s) begins. For-example, the invention Will 
eliminate any search pattern that does not require an exact 
match on at least one ?eld, so that the invention ensures a 
minimum level of certainty for any match. The invention 
Will also eliminate certain illogical search patterns, such as 
search patterns that interrupt strings of identical output table 
entries (e.g., a search pattern “Name Pre?x,”“First Name, 
”“Name Pre?x” Would be eliminated even if this pattern 
could be generated as a result of end user mapping to the 
output table, because the “Name Pre?x” position Would not 
logically be interrupted by the “First Name” position). The 
invention also analyZes fault tolerances for each search 
pattern and eliminates those fault tolerances that Would 
necessarily be satis?ed if another fault tolerance for that 
same search pattern Were satis?ed, so as to eliminate unnec 
essary searching. An individual skilled in the art Will rec 
ogniZe that these logical rules and other similar rules could 
be added or subtracted from the invention, depending upon 
market preferences as Well as the desired combination of 
accuracy and efficiency. 

[0135] Householding speed and ef?ciency are maximiZed 
by maximiZing use of system memory to reduce the time 
necessary for I/O exchanges With an external device. The 
end user’s GUI-generated householding speci?cations are 
used to identify those ?elds Within the reference list(s) that 
are relevant for parsing, and the invention eliminates from 
the process all reference list(s) ?elds to Which the end user 
has not mapped any output table symbols. Separate parsing 
table(s) (each a “parsing table”) are created from the refer 
ence list(s), Which parsing tables consist only of: those 
?elds to Which the end user has mapped output table 
symbols and (ii) analytical information relating each of 
those ?elds. As noted earlier, an end user may have more 
than one reference list, so the invention Will create more than 
one corresponding parsing table, as necessary. In many 
cases, there are several small parsing tables used to parse 
particular kinds of data input (e.g., “Name Pre?x” or “First 
Name”) to Which only one search pattern position is mapped 
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and a larger, more comprehensive parsing table to Which 
several positions in the same search pattern are mapped. 

[0136] The invention uses the end user’s search pattern 
information to build indices on these parsing table(s) to 
facilitate the location of parsing table data during the parsing 
process. In the event that a parsing table has no more than 
one position in each search pattern mapped to it, the inven 
tion Will access the parsing table and the accompanying 
?eld-length information and build an index that stores the 
length of each value in the parsing table. In the event that a 
parsing table has more than one position in a search pattern 
mapped to it, the invention Will access the parsing table and 
the accompanying ?eld-length information and build sepa 
rate indices for each search pattern position mapped to the 
parsing table. Each of these indices Will store the length of 
each value in the parsing table, the actual data values 
themselves and the number of times that each data value 
appears in the parsing table. 

[0137] In a preferred embodiment of the invention, the 
parsing table(s) and the parsing table indices are decom 
pressed (if previously stored in compressed form) and 
loaded into system memory for fast, ef?cient reference 
during the parsing process. In another exemplary method 
according to an embodiment of the invention, the contents of 
each parsing table index and the contents of each parsing 
table are sorted into blocks as they are moved into system 
memory, according to the number of bytes contained in the 
index entries and parsing table ?elds (i.e., all index entries 
and all parsing table ?elds consisting of only one byte Will 
be sorted into the ?rst block of index entries or ?elds, as the 
case may be—all index entries and all parsing table ?elds 
consisting of tWo bytes Will be sorted into the second block 
of index entries or ?elds, etc). Within these blocks sorted by 
byte length, parsing tables ?elds and parsing table indices 
containing actual data values are further sorted into alpha/ 
numeric order by data value. The invention generates code 
that “points” from each index entry to the block of parsing 
table ?elds containing the same number of bytes or, When 
the actual data value is included in the parsing table index, 
to the block of parsing table ?elds having an identical data 
value, as described in more detail beloW. In the event that 
any parsing table contains tWo or more ?elds, each of Which 
must be parsed, the parsing table and its index Will be sorted 
into byte length and data value order by a primary key ?eld, 
described beloW. 

[0138] Having constructed search patterns from the end 
user’s speci?cations and having reorganiZed parsing tables 
and parsing table indices and moved them into memory, the 
invention builds a series of execution tables, Which are 
designed to optimiZe parsing by eliminating at an early stage 
in the process those search patterns that Will not generate a 
match betWeen the end user’s data input and the parsing 
table(s). In a method according to the invention, the ?rst 
execution table sorts the search patterns in order to optimiZe 
the efficiency of the parsing process after the search patterns 
are generated but before the invention accesses any of the 
data input for processing. 

[0139] For an individual input pattern, there Will typically 
be many search patterns, as described above. For each 
individual input pattern, the ?rst execution table examines 
each position Within each of the search patterns to determine 
Which search patterns should be parsed ?rst in order to 

Jul. 15, 2004 

maximiZe ef?ciency. Using the end user’s speci?cations, the 
?rst execution table analyZes all of the search patterns 
generated for a given input pattern and identi?es the output 
table symbol for Which an exact match is required most 
frequently in the same search pattern position. Once this 
output table symbol and position are identi?ed, the search 
patterns are sorted so that all search patterns having the 
designated output table symbol in the designated search 
pattern position Will be analyZed ?rst. 

[0140] For example, if the ?rst execution table determined 
for a particular Input pattern that an exact match to output 
table symbol “F” (for “First Name”) Was required in the 
second search pattern position more often than an exact 
match Was required for any other output table symbol in any 
other search pattern position, the ?rst execution table Would 
use this information to prioritiZe all search patterns requiring 
an exact match for “F” in the second position. If there Were 
several search patterns requiring an exact match for “F” in 
the second position, the ?rst execution table Would prioritiZe 
search patterns Within this grouping further. Having priori 
tiZed all search patterns requiring an exact match for “F” in 
the second search pattern position, the invention Would then 
prioritiZe search patterns Within this group according to the 
output table symbol that must be an exact match in the same 
position in the greatest number of these search patterns. This 
process continues until the ?rst execution table has priori 
tiZed all search patterns in this group according to the output 
table symbols in the same position that require an exact 
match. 

[0141] Once the ?rst execution table has completed the 
search pattern sort described above, it Will continue its 
analysis of those remaining search patterns that have not yet 
been sorted. The ?rst execution table identi?es the output 
table symbol for Which an exact match is required most 
frequently in the same search pattern position, excluding 
those search patterns that Were included in the ?rst group. 
Once this output table symbol and position are identi?ed, all 
search patterns having the designated output table symbol in 
the designated search pattern position are sorted into a 
second group of search patterns. Within this second group, 
search patterns are organiZed in the manner described above 
for organiZing search patterns Within the ?rst group. The ?rst 
execution table continues this process until it has sorted all 
of the search patterns and prioritiZed them by identical 
output table symbols in identical positions requiring an exact 
match. 

[0142] Upon execution of a request, the second execution 
table Will use the search patterns to attempt to match the data 
input to the parsing table(s), so that a match Will identify the 
reference list ?eld to Which the data input corresponds. The 
second execution table Will begin its processing With the ?rst 
group of search patterns and move sequentially through each 
search pattern until the search pattern is eliminated or a 
complete match to the parsing table(s) is found. In the 
example given above, Where the ?rst group of search pat 
terns required an exact match for “First Name” in the second 
position, the second execution table Would ?rst access data 
stored in the second position of the ?rst data input and 
determine Whether the data for this position matches the 
“First Name” position in the parsing table(s) to Which “First 
Name” is mapped, as described in more detail beloW. In the 
event that this data value did not match the relevant parsing 
table(s), all search patterns requiring an exact match to “F” 
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in the second position could be immediately eliminated from 
the process for this data input and the invention Would move 
to the second group of search patterns, saving processing 
time and system resources. In the event that a match Were 
found, the invention Would continue With the same search 
pattern and determine Which data value to retrieve neXt from 
the data input, according to the ranking of search patterns 
Within this ?rst group. 

[0143] If eXact matches Were found for each of the search 
pattern positions requiring an eXact match to the parsing 
table(s), the invention Would neXt retrieve data input for 
those positions in the same search pattern for Which some 
fault tolerance Was speci?ed by the end user. This process 
Would continue for the same search pattern until a match Was 
found betWeen the data input and the parsing table(s) in each 
position or until an attempted match failed and the search 
pattern Was eliminated from the process for the purposes of 
analyZing that particular data input. If all search patterns 
Were eliminated Without a match, the data input Would fall 
into a catchall default “bucket” established by the end user 
for data input that does not match a parsing table. The 
invention Would then begin the process With neW data input. 

[0144] In order to use the search patterns to compare data 
values to parsing table(s), the invention Will retrieve one 
data value at a time from the data input, as set forth above. 
In the event that a search pattern position is mapped to both 
a subsidiary parsing table, to Which only one position in a 
search pattern is mapped, and to a more comprehensive 
parsing table, to Which more than one search pattern position 
is mapped, the invention Will compare the data value to the 
subsidiary parsing table before proceeding to the compre 
hensive parsing table. 

[0145] In order to parse against a parsing table to Which 
only one search pattern position is mapped, the invention 
folloWs the folloWing procedures for those search pattern 
positions requiring an eXact match to the parsing table(s). 
First, the invention retrieves the data value from the data 
input and calculates the number of bytes contained in the 
data value. The length of the retrieved data value is com 
pared to the data value length information stored in the 
applicable parsing table indeX. As noted earlier, the entries 
in the indeX are sorted into blocks according to the number 
of bytes in each entry. If the invention does not locate an 
entry in the parsing table indeX containing the same number 
of bytes as are contained in the data value, the invention 
determines that there cannot be a match to the parsing table, 
and all search patterns requiring an eXact match in this 
position can be immediately eliminated for the purposes of 
analyZing this data input. Thus, an entire group of search 
patterns Would be eliminated at this early stage in the 
process, before extensive amounts of time and resources 
Were consumed in an attempt to match the entire data input 
to a parsing table. 

[0146] If a block of indeX entries having the same byte 
length as the data value is found in the indeX, the invention 
Will use the code that “points” to the parsing table to proceed 
directly to the block of records in the parsing table With data 
values having the same number of bytes. As noted earlier, 
the parsing table is sorted into blocks depending upon the 
number of bytes contained in the data value and then into 
alpha/numeric order by data value Within these blocks. The 
invention proceeds to the middle of the block of parsing 
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table values containing an appropriate number of bytes and 
then performs a binary search, moving either higher or loWer 
Within the block depending upon Whether the data value for 
Which the invention is searching occurs alphabetically or 
numerically before or after the previous value accessed. In 
the event that a match for this data value is not found Within 
the parsing table, it can be immediately determined that all 
search patterns requiring an eXact match in this position can 
be immediately eliminated for this data input. Thus, an entire 
group of search patterns Would be eliminated at this stage in 
the process, before extensive amounts of time and resources 
Were consumed in an attempt to match the entire data input 
to a parsing table. In the event that a match for this data value 
Were found Within the parsing table, the invention Would 
build a virtual table in memory to store the match informa 
tion While it returns to retrieve the neXt data value from the 
data input and continues With the search pattern. 

[0147] In some cases, an end user, knoWing of potential 
faulty data input, might include for parsing purposes a 
parsing table that contains incorrect data values. For 
eXample, a parsing table might contain Words With inten 
tional misspellings so that if the data input contains a 
misspelled data value, the invention Will still locate a match 
in the parsing table and Will not discard a correct search 
pattern simply because a data value is misspelled. In this 
case, the end user might specify that a different, “cleansed” 
data value With a corrected spelling should be stored by the 
invention in memory for inclusion in the data output at the 
end of the process. The invention stores each data value that 
matches the parsing table in a virtual table in memory until 
it completes its parsing for the entire search pattern and 
discovers Whether or not the data input Will be a complete 
match. In the event that a complete match is achieved, the 
invention Will note the position of each data value Within the 
search pattern and store the entire data input for eventual 
output. In the event that the data input fails to match through 
a given search pattern at any point in the process, the data 
stored in the virtual table for that search pattern Will be 
discarded. The process described above is repeated for each 
data value for Which the end user has required an eXact 
match to the parsing table. 

[0148] In the event that an individual search pattern has 
more than one position mapped to a parsing table, Which 
parsing table contains related data values corresponding to 
more than one output table symbol, matching to the parsing 
table Will proceed according to a different process from that 
described above. Speci?cally, When tWo or more different 
search pattern positions are mapped to related data values in 
th same parsing table, the invention Will not eXamine the 
data values for each search pattern position in isolation. 
Rather; the invention Will require that tWo or more data 
values received from the same data input match tWo or more 
related data values in the parsing table. For eXample, if one 
parsing table contains related “First Name” ?elds inserted in 
the same records and “Last Name” ?elds and both the “First 
Name” (“F”) and “Last Name” (“L”) search pattern posi 
tions are mapped to this same parsing table, the invention 
Will not attempt to match “First Name” and then attempt to 
match “Last Name” in isolation; it Will require that related 
“First Name” and “Last Name” data inputs match both the 
“First Name” and the “Last Name” entries in the same 
parsing table record. 
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[0149] In order to parse data values from the same data 
input that are mapped to the same parsing table, the inven 
tion retrieves the ?rst of these data values, prioritized as set 
forth above, Which data value is the primary key. Upon 
retrieval of this data value by the invention, the invention 
calculates the byte length of the data value and proceeds to 
the parsing table indeX in the same manner as set forth 
above. As noted previously, hoWever, the indeX for the 
primary key contains the byte length of the various data 
values and the actual data values themselves, sorted by 
alpha/numeric order and the number of times each of those 
data values is repeated in the parsing table. After locating the 
block of indeX entries containing the same number of bytes 
as the data value, the invention proceeds to the middle of this 
block and performs a binary search, moving either higher or 
loWer Within the block depending upon Whether the data 
value for Which the invention is searching occurs alphabeti 
cally or numerically before or after the primary key value. 

[0150] If a match to the data value is found in the parsing 
table indeX, the invention accesses the information regarding 
the number of times that the data value is repeated in the 
parsing table and stores this information in a virtual table in 
memory. The invention then uses the indeX code that 
“points” to the corresponding block of records in the parsing 
table having the same data values in this position and 
proceeds directly to that block (unless the data value is 
unique to one parsing table entry, in Which case the indeX 
Would point to the speci?c entry). If a match Were not found 
at any stage of the second execution table’s attempt to match 
the data input to the indeX or to the parsing table, all search 
patterns requiring an eXact match for this data value in this 
position for this data input Would be immediately discarded, 
as discussed above. 

[0151] At this stage, the invention Would retrieve the 
second of the data values mapped to this parsing table, 
prioritiZed as set forth above. This data value Would be the 
secondary key for the search against the parsing table. Upon 
retrieval of this data value by the second eXecution table, the 
invention calculates the byte length of the data value and 
proceeds to the separate parsing table indeX built for the 
secondary key. The indeX is searched in the same manner as 
set forth above. As noted previously, hoWever, the indeX for 
the secondary key also contains the actual data values 
themselves, sorted by alpha/numeric order. After locating 
the block of indeX entries containing the same number of 
bytes as the data value, the invention proceeds to the middle 
of this block and performs a binary search, moving either 
higher or loWer Within the block depending upon Whether 
the data value for Which the invention is searching occurs 
alphabetically or numerically before or after the secondary 
key value. 

[0152] Because the parsing table is organiZed into data 
blocks according to the primary key, the indeX cannot point 
to a block of records With data values identical to the 
secondary key. Instead, if a match to the data value for the 
secondary key is found in the parsing table indeX, the 
invention uses indeX code that “points” to the ?rst data value 
in the parsing table having the same data value in the same 
position as the secondary key. The parsing table entry 
containing this identical value also contains code that 
“points” to the neXt location in the parsing table that contains 
an identical data value in this position, and that location 
points to the neXt location containing an identical data value 
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in this position, through to the end of the parsing table. Thus, 
the ?rst primary key entry in the parsing table is linked to all 
other entries having an identical value in the same position 
because the parsing table has been arranged to group all of 
these values consecutively in a block. The ?rst parsing table 
entry containing a data value that is identical to the second 
ary key value is linked to all other entries having an identical 
value in the same position because each such position Within 
the parsing table contains code that identi?es the neXt 
position having an identical value. 

[0153] At this stage, the invention accesses the informa 
tion regarding the number of times that the speci?c data 
value for the primary key and for the secondary key is 
repeated in the parsing table and compares this information 
for the primary key and the secondary key. In the event that 
the primary key value appears feWer times in the parsing 
table than the secondary key value, the invention Will 
proceed to the ?rst record in the block containing the 
primary key value and begin to search each record in the 
block to determine Whether it can also match the secondary 
key value to any record in that block. In the event that the 
secondary key value appears feWer times in the parsing table 
than the primary key value, the invention Will proceed to the 
?rst record containing the secondary key value and begin to 
search each record containing the secondary key value to 
determine Whether it can match the primary key value to any 
record to Which this ?rst record is linked. By beginning With 
the key value that matches the feWest records, the invention 
minimizes the number of records that must be searched. The 
invention creates a virtual table in memory to record the 
position Within the parsing table for each record containing 
matches for both the primary and secondary keys. 

[0154] If a match for either the primary or secondary key 
fails at any stage in this process, all search patterns requiring 
an eXact match for these data values in these positions for 
this data input Would be immediately discarded, as discussed 
above. 

[0155] In the event that a match Were found for the 
secondary key in one of the records for Which a match Was 
already found for the primary key, or in the event that a 
match Were found for the primary key in one of the records 
for Which a match Was already found for the secondary key, 
the invention Would return to the data input and access the 
data value for the neXt search pattern position that is mapped 
to the same parsing table, if any, prioritiZed as set forth 
above. There is no indeX in memory for this third search 
pattern position, hoWever. Instead, the invention proceeds 
directly to the virtual table storing information about the 
location of all records for Which matches Were found for the 
primary and secondary keys. The invention Will begin to 
compare the data value for the third search pattern position 
to the appropriate position Within each record for Which a 
match Was found for the primary and secondary keys. A 
virtual table stores the location of all records Within the 
parsing table for Which a match is found for the data stored 
in the third search pattern position. By attempting to match 
the data stored in the third search pattern position only to the 
subset of parsing table records for Which the primary and 
secondary keys matched, the invention speeds the process 
by reducing the number of parsing table records to Which the 
data must be compared. 

[0156] The invention Will continue to access the data input 
for subsequent search pattern positions requiring an eXact 












