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data, in a standardized or uniform man-
ner is provided. A plurality of drivers
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types of source data which include pro-
gramming for identifying structural or
other characteristics of the various data
sources, e.g. for use in defining 2 new
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is configured to permit highly flexible
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otherwise optimized for reporting pur-
poses. In one embodiment, the present
invention includes conversion of onc or
more data sources into one or more uni-
form databases (812), preferably gener-
ating one or more key categories for or-
ganizing the data, optionally generating
category groupings or rollups and addi-
tional data or optional references.
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. multiplication of information systems, however, provides a substantial barrier in situations in which it would be
25 useful to have access to information in two or more such systems, e.g. to coordinate or combine such information.

Examples of such situations include: (1) an accountant who wishes to produce standardized reports but who has
multiple clients, each of whom keeps its accounting data in a different type of data source; (2) a corporation with
several divisions which wishes to produce uniform reports, but in which different divisions use different corporate or
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while others may be organized as relational databases (modeled on two-dimensional tables of rows and columns).

20 Furthermore, information may be stored in forms that are no, strictly speaking, database forms such as storing data
in a “flat file” form, as a spreadsheet, and the like. Additionally, different types of data sources may store the data in
various formats. For example, some database products store each table, each reporting format and each query as a
separate file on a storage device such as a hard disk, while other software may store all tables, relationships. queries,
report formats, etc., in a single file. Some products may store each record and/or field as fixed length data and/or at

25 a fixed position in a file, while others may use delimiters to distinguish between one record and the next or between
one field and the next within arecord. Even if two different software products store a particular type of information
at a predetermined location, such location may be different for the different software products. Furthermore, data

may be encoded differently in different software products, such as using ASCII encoding in one product and muiti-
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Preferably, the system is flexible in that it is not inherently limited in the data formats it can access but can

be configured to obtain data from virtually any computer-readable information source. Preferably the system is
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depicts28 directory structure of a type usable in connection with the data
storage depicted in Fig. 1, BRIEFDESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic depiction of an example of flat file data storage;
Fig. 2 depicts a directory stmct;zre of a type usable in connection with the data storage depicted in Fig. 1;
25 Figs 3A - 3C depict examples of data storage formats usable in connection with the data storage depicted in
Fig. 1;
Figs. 4A - 4F are schematic depictions of an example of data stored in tables of a relational database ;

Fig. 5 depicts a directory structure of a type usable in connection with the data storage depicted in Figs 4A -



25 Figs 3A - 3C depict exanples of data storage formats

usable in connection with the data storage depicted in Fig. 1;
Fi gs.  4A - 4F ameoentee®at i ¢ depi cti ons of an exanple of data stPGFG{?93’ﬁ723
tabl es of a relational database; 5 Fig. 5 depicts a

di'rrectory structure of a type usable in connection with the data storage
depicted in Figs 4A -

5 4F; Fig. 6 is a schematic depiction of an
exanple of flat file data storage; Figs. 7A - 7D are
schematic depictions of data stored in tables of a relational database;
Fig. 8 is a4l ock diagramof a systemfor information retrieval according
to an enbodi ”’entF@% islaltéheR4tR A@ittion oDan exaniplt\oe Mt fi18 Bata storage; Fig. 9is
a-schematic deplaldpl ﬂms&%mmspﬁa&n&%maort&m&msoo@ammﬂa@g&ord' ng to an
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of the presnintion; i nvention; 10 Figs. 11A and 11B depi ct
pseudocode procegings, séh%atﬁﬁlp%ﬁ&n' Plle HhteEth GRLRIPImEulcGEbAME B3n ena,smsndam to
an enbodi nent of the present iInvention; Fig 12 is a

schematic dé‘b’le'&f'i"ﬂﬁ‘fmbf data stored in tables of a database 808 provi ded
accor di ng t 0 an Fig. 10 is a flowdbathif Apmtessdfr utﬂh'@atpp wievat acondingie gngmbodimsnt of the present
Fig 13 is apblgk diagramillustrating a nulti-database structure according

to an e I’TbOdI ment Flg f llEAhagd PII;B deplct %)seudocode procedures for selecting or searching directories, according to an

embodiment of the present invention;

Fig 12 is a schematic depiction of data stored in tables of a database 803 provxded according to an
embodiment of the present invention; and

Fig 13 is a block diagram illustrating a muiti-database structure according to an embodiment of the present

15 invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before describing certain aspects of the present invention, it will be useful to promote an understanding of the
20 present invention, to provide examples of various fashions of storing information. This will be done by providing
several examples, including examples of accounting information and examples of scientific or technical information.
Table I provides a comparison of types of data that might be stored by two different corporations. TableI is
‘ intended to indicate the conceptual organization of accounting and other information for two corporations, and is not
) necessarily information that would be stored in a database (although it could be, if desired).
25

Table I. Examples of Accounting Organization
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techni cal information. Tabl e |I provides a conparison of types of
data that m ght be stored by two different corporations. Table | is
I ntended to indicate the conceptual organization of accounting and ot her
i nformation for twn co€praeratiandids  and [ s not Ca i ; ti on
t hat woul d Hetesdumr ed i n_a dat abase (althqllﬁwmw could be if desired) 125
Tabl e |. Exdnpl eshof  Accounting O gani zat] on Cash
6 _ Accounts Payable Corporatioph # 1 = Bank#1
Cor por atgon i Accounts,Receﬁ(i‘lﬁg unt Bank #2
Account castir cast
Account s Payakke : Bank 83 et
Savings
Checking
Accounts Payable
10 Parts
Consultants
Accounts Receivable
Sales
Interest
15 Employee Employee
Salesman #1 Sales
Salesman #2 Salesman #1
Salesman #2
Research
20 Researcher #1
Researcher #2
Project Project
Research Research
Sales Chemical
25 Biomedical
Sales
0Old Products
New Lines
Product Product '
30 Product #1 Old Product Lines
Product #2 Line #1




5 Accounts Receivabl e Bank #2
Bahk #3 - -
Savi n gs WO 00/00909 PCTI US991127_23
Checki ng . 7 -
Accounts Payabl e 10
Parts
Consul tants
Account s Receivabl e
Sal es
I nterest 15 Enpl ovee Product 1 Eopl gyee
Sal esman #1 Sal es Product2 Sal esiman
#2 Saligssmn #1
Sal esman #2 Product 3
Research 2 Product 4
Resear cher [l —
Resear Cher 2 Pr nj act New Product Lines
Pr oj ect Resear ch Line #3 Reslear ch
Sales prdde i cal 25
Bi onedi cal Product 6
Sal es Line #4
ad Prdfucts
New Li nes Product Product 7 Pr ndurCt 30
Pr oduct #1 A d Priwdestd || nes
Pr oduct #2 Subsidiary Line #1
Subsidiary #1
15 Subsidiary #2
In the first example of Table I, corporation no. 1 retains Account information, employee information, project
information and product information and thus has four account parts. The Account information of corporation no. 1
includes only three components: cash, accounts payable, and accounts receivable. The corporation maintains a list
20 of its salesmen, tracks information by two types of projects (research and sales) and maintains a list of its products.
The second example of Table I is a somewhat lengthier (but still simplified) example. In this example, the Account
has multiple components in a hierarchy. Although corpcraiion no. 2’s account has categories of cash, accounts
payable and accounts receivable, each of these categories has subcategories and some of the subcategories have even
. finer divisions. Similarly, the employee, project and product information is broken into several categories and
25 subcategories, and corporation no. 2 further has additional items which are tracked, such as subsidiary companies.

Table [ illustrates that, even before considering differences among data sources and/or data storage formats, a
corporation’s structure and/or the manner in which it chooses to organize its information will cause differences from
one system to another. For example, if an accountant had corporation no. 1 and corporation no. 2 as clients and

wished to usc a uniform or standard system of reporting and analysis or for these two corporations, there would be
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Product 1 -.
Product 2 WO 00/00909 PCT/US99/12723

Li ne #2 . ' 8
Product 3 5

Product 4

New Product Lines

Li ne #3

Pr
Pr gg 3 gt g ﬁgmﬁcant difficulties in doing so, even if corporation no. 1 and corporation no. 2 used the same database software,

Li ne #4 and even organized accounting information within that software in a similar fashion. Thus, using previous methods,

Product 7 typically would have requircd human analysis and understanding of the information in Table I in order to provide
Product 8

Subsi di ary

Subsi di ary #1 S&l?i'n the context of considering af.]coun][mg information, several types of mfonnanon storage may be used for
Subsi diary #2 I'Tst exanple of Tahle I, ‘g’t oration
1

no. | ret ai MENEBEASEHING HPB‘?*‘H‘H‘W EATPOTREINP-yPRECT PFIROTHART D1t O 57
i nf or mat i onbeatdd growcumore kst filss. rfeit noted thatad leashageordirgso iomemsaac‘tﬂetdﬁpt’ infremdtian stofdgeis
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two tyggs of RLof @%&mﬁtﬁc%p‘?%ﬁr?&h&?fpﬁ&ﬁ %ﬁf@sdxrzgﬁi bisdH tpﬁorg\}rr_l\}‘ol'n%txonqgr chr%:&anon

product's. exa IS a sone
(but still %ihqfiTatdsledifhopsp i) 5@°WS|“H infpation3s ArFHghEaPPaRa AT SRR en ¢ plualiy of shegtgof
mul tipl e corpamedsswilin fictte sivad ayompbiet readabipmedion oh ataiham dido s.2.21s Sesaribeaidalaty.

has hc a}g e tgﬁrms Forfdk of GRS s m@ﬁ&@w&pﬁct the logical m@.ﬂmme ea:@a}cknaéaqﬁym&amﬁ&memm e,
eac (6] ese e e ori.es
rove oven | hou TOiEERA bR Rahe B S R 0030 Fn B {2t fue i Bt BRRLS

pr oduct’Si nf Bfatb.eed aiplurality okregerds.ideristed énFig: hps lwv@gfemaw ‘&ﬁ#dl 0t5 1060, each record
subcat egor i [Reing aPNfali@F s ok dakized b coldmisU 082/ 108b, 1VBE 168dGH thd depietion bItFRYTH. Weh&ds arl €
tracked, s %&mﬁé for H&i%é Q)Idggcyssigé)mma\%%r reflect the logical row and column structure depicted in Fig. 1 are

well known to those of skill in the programming art, The present invention can be used in connection with a number

uniform or standardized reporting and analysis for the two corporations, based on those corporations’ databases.

formation may

of flat file information storage programs. Examples of such information storage programs include those sold under

20 the tradenames, Simply Accounting™ and MAS-90™.

The data organized in the-logical structure depicted in Fig. 1 may be stored in a number of different formats.
For example, in one embodiment the data in each flat file 101a through 101f, is stored in a separate file on a hard
disk of a personal computer. Fig. 2 depicts a directory/file structure which might be used for storing such files, in
which all files depicted in Fig. 1 are stored in a single subdireclory. As is well known to those of skill in the art, the
25 various files, even thongh organized in a directory hierarchy as depictéd in Fig. 2, may be stored, physically, on a
hard disk in a plurality of separated locations. A number of formats may be used for storing the data in a file.

Examples are depicted in Figs. 3A through 3C. In the example of Fig. 3A, the file includes header information,
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sources and/or data storage formats, a corporation's structure -.
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8 significant difficulties in doing so, even if corporation
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a conputer rea um such as a g eSCI’I
symbol, i. e a pattem of bits Wthh is different from any pattern used for stormg data isusedto mark the end or

15 beginning of a record and/or a field. In the embodiment depicted in Fig. 3C, two different special symbols are used,
one to mark the beginning of a record and another to mark the beginning of a field. These symbols are indicated in
Fig. 3C, respectively, as a colon and a sémicolon, which may stand for any bit pattern or symbol. In the data format
of Fig. 3C, it is possible to identify the information indicating the date information for the first record 106a as the
information following the first new record symbol 324a, and prior 1o the first new field symbol 324b. The date

20 information from the second record 106b would be that information following the second new record symbol 326a
and preceding the next-following new field symbol 326b, etc. Many other formats for storing information are
possible. It should be apparent from the illustrations of Figs. 3A through 3C that the multiplicity of data storage
formats presents yet another problem to access, coordination and combination of data in different types of
information storage systems. Previously, those wishing to access information directly (e.g., without using the

25 database management system or other software intended to read the stored information) required knowledge of the
data storage formats such as might, in some cases, be acquired by analyzing examples of the stored information.
Thus, accommodating the needs of an accountant who wishes to access information stored for both corporation no. 1

and corporation no. 2 of Table | would require not only information about the logical organization of the data (Fig.
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title or header information 15 104a, 1fb, and a plurality of records,
depicted in Fig. 1 as lines of information 106a, 106b, 106c, each record
having a plurality of fields (organized into colums 108a, 108b, 108c, 108d
in the depiction of Fig. 1). Methods and apparatus for storing and
accessing data to have or reflect the Iogical rom1and colum structure
depicted in_Fi
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embodi ment  BPSEISS of SupPCTEARAg- 4 FeATcHpE e ORI '%tord al so has a f| xed
l'ength 308a t h’r go ¥ erlcts a link table 422, which indicates, for each record of a transaction table 402, any desired links to
other tables. For example, if the first transaction 406a is a transaction relating to the bank no. | component of the
cash account, a record 428 will be provided, indicating that for the transaction record having index value no. 1, the
20 appropriate account reference is that having the index no. 424. Similarly, links may be made to the cmployee table
416, or other tables (not shown). Thus, whereas in Fig. 1 it was necessary to provide a separate file for each possible
combination of account, subsidiary, product, project, etc. (potentially leading to a very large number of files for a
relatively complicated accounting structure), only a single transaction table 402 is required in the embodiment of
Figs. 4A through 4F, with the link table Fig, 422 providing the information which, in the example of Fig. 1, is
25 obtained by knowing in which flat file a transaction is stored.

In a typical relational database, it is possible to identify and display only information meeting certain criteria,

e.g., only those transactions for a particular account and particular employee. In some database software it is
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the like. Thus, if a researcher wished to correlate information from two meteorological data sources, one of which



10 i), its logical directory structure (Fig. 2), but also
i nformati on about data storage format (Figs. 3A through 3C).
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nunber of fj r% atively conpli cated accounting structure),
only a si ngWé‘d‘t‘YsthgltSE‘t“iSBﬁ“Sf’é‘ﬁT “402 is required in the embodi ment of

Fi gs. 4A thr OLHD lte?hs Teferrec# to Eetrem as l_dLm eg 864%‘ Q‘t o%gh sh%u?lg nd? Eeo%rltfgse(p \Dith ar&ata hlper &I‘ 'Ea on
whi ch, in the exanp
25 provided in certam database programs A data filter is, typically, a type of query or logical test for selecting certain

records and/or fields, according to user determinable criteria. The drivers 804a through 8044, on the other hand. as
described more thoroughly below, are processes having multiple functions for analyzing and accessing different

types of source data. In one embodiment, the function modules 804 are provided as dynamic link libraries (DLLs) in



25 obt ai ned by knowing in which flat file a transaction is stored.

In a typical relational database, it is possible to identify and display
only informati onweewoy certain criteria, e..g., only tPOBES9/12723
transactions for a particular account ant8 particul ar enpl oyee. In sone

dat abase software it is possi ble to store such
criteria or "queries" for use, e.g., when the selective information is
comonl y needed. Fig. 4E depicts a table which stores a plurality
of such queries using, e.g., structured query |anguage (SQ). The

queries which are used in a particul ar database system may reflect the
manner i n waingimetthaewit &¢ wndérssood bicthosezaf ekilbip the art after undegitaging theepeksdpidisglommniedyiverAnd
thus, an ac %mm&@gﬁ so\Mwe damguraﬁmpmoﬁ mh%@&tnoieryp&toa&damez kdaﬂasra@ﬂQﬁIE ﬁam.céand
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about and/o @ data ana

r epr esent ed thpveys- .0 pepataiedrivers qug@'qfil@groemdd:y twpgyparate versions of a database software package.
Addi ti onal | yn soff@iturkseRRSit idy bélthstIRAS Rovitia b Bihdle dRivéd $Bih dabelRRiionRctioS RN data files
(either for OF (Phb Rt | to stare

i nf or mat i on’de d'*cm "%ngt MOPR&B l#eg%%)tr"? Q%febrbngs somare Ségﬁq% l&ﬁ%ﬁg Qf'ﬁﬁwen ano her
tabl e or setaipse prffieEseivFdt shown) may be stored as part of or in
connection with a rel ational dat ase t reserve information regardin

SoenC 30 O b SaS e so ouet 6E R f e ik a5 PRI APt o
in Figs. 4Aseuree.oxghplesfnckideflatfde squresidate] hierarchicahdatabrsss. rejftionhl dafubasesrspreadsheets, and the

fashi onge Filige. ARhod@iNiE b Gepidts 6H dirB&ﬁr&BtVr( \frﬂrdheoumiaﬁrs&fr&hél'e SN e BNt BRentiEulf B

storin gap lué"eﬁ %lcclmtte\,(t 11(1) Iﬂhlg‘l%elac wasa tmy asingle &a[; sourcg‘ t%lr i1 ‘Which there were five or more data sources.
Although the present invention may be used in situations in which each data source 806a through 806d is produced
using a different type or brand of software, it is also possible to use the present invention in situations in which two
or more of the data sources are produced by the same brand or type of database or other software. As one example,

15 the first driver 804a might be configured for use in retrieving information from data files that were produced using

dBase 1%, the second driver might be configured for use in retrieving information from data files that were produced
using dBaselII®, the third driver might be configured for use in retrieving information from data files that were
produced using a flat-file system such as Simply Accounting™ and the fourth driver nﬁght be configured for use in

retrieving information from data files that were produced using Microsoft Access®.

20 Once the data source or sources have been analyzed (as described more thoroughly below), the results of such
analysis can be used in a number of ways, including providing for user-access to the information in the data sources
for viewing or editing, copying some or all of the data and, preferably enhancements thereof (as described below) 10

create a new database, creating data reports (for viewing, printing, storage, transmission, etc.), queries and the like.

In the embodiment of Fig. 8, after the main process 802, using the drivers 804, performs an analysis of the
25 source data 806a through 8064, it may create one or more new databases 808, containing data from one or more of
the various data sources 806a through 806d. In one embodiment, one new database is created for each data source.

It may be desired to join two or more such databases, e.g. using standard database techniques, such as when such



query tables, and/or report formats. Such data nmay be stored in a nunber of
different data formats, such as any of those depicted in Fi

through 3C, or YPMYYI95s wi|| be known to those with skill n"qTIﬁ[éss’%H'm 15
Anot her exanpl e of information which my be stored in various formats is
scientific or technical information. In Fig. 6, a flat file system
I's provided for storing surface tenperature information for, e.g.,

nmet eor ol ogi cal research. In the exanple of Fig. 6, each file 602a,
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In one embodiment the information in the new database or databases 808 is enhanced. e.g. by main process 802
in the sense that it is configured to generate, display or output analysis or relationships of data which were not

20 displayed or output by or using the source data 806a through 806d.

As depicted in Fig. 13, in one embodiment, new database 808 is only one of many databases which are formed.
In the depicted embodiment, a plurality of databases 1302a - 1302¢ are provided by using the new database 808 as
an information source for distributing databases 1302 a - 1302c to information end-users. Each of the databases
1302a - 1302c are populated with at least some information from the database 808. In onc cmbodiment, the
25 databases 1302a - 1302c¢ can differ from one another, e.g. by having different data and/ or different database
structures, reports, queries, and the like. As one example, when database 808 contains information pertinentto a

plurality of different companies (e.g. different subsidiary companics of a parent company). each of the databases



system for accessing the information in such a fashion as to permt the
conbi nation or coordination of the data 5 t herein. Fig...8
is a block di agr awp@p0e0syst em accordi ng to one enbadi nent of PATURPHESEAL
invention, for use in over com ng thi difficulties described above
inTelation to accessing, coordinating, dnbi ni ng data on different
informati on systens. In the enbodinent of Fig. 8 a main process 802

sel ectively activates various drivers 804b, 804c, 804d, as needed
in connection with anal yzi ng and/ or accessing |nfornat|on inaplurality of
data sources 806a, 10 806b, 806c, 806d. For purposes of discussion, the
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similar structures but at least some or all of the data being permanently stored in the database 808. For example, in

25 one embodiment. a database 1302a may have certain queries defined, but when a query is executed , a
communications link 1304 is used so that the query is executed on data residing in database 808. In one
embodiment, the information which results from execution of the query is cached in a memory or data storage

device, either at the site of databasc 808 or the site of the requesting database 1302. If desired, such caching can be



13 ' manner that will be understood by those of skill in the
art after understandl ng the present disclosure. The drivers 804a
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Fig. 9 is a schematic depiction of various drivers 804a through 804d. Each driver includes a plurality of defined
25 processes or functions 901 through 910. Each function may include computer program instructions 912, e.g., to
implement and carry out one or more of the steps described below and depicted in Fig. 10. In one embodiment, each
function 901 - 910 is a callable subroutine or procedure. The functions 901 through 909 defined in a given driver

804b include functions which must be performed or carried out differently depending on the type of source data



In the enbodinent of Fig. 8 after the nmain process 802, using the drivers
804, performs an analysis of the 25 source data 806a through 806d, it..
may create one oV e\ dat abases 808, containing data fron1Uﬁ@?%$“#B¥e
of t he various data sources 806a ﬂﬁrough 806d. In one enbodi nment,
oné new database is created for each data source. _ It may be desired
to join two or nore such databases, e.g. using standard dat abase techni ques
such as when such

14 dat abases have simlar structure. In another enbodi nent, one
dat abase 808 contain information fromtwo or _ hore data sources
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one enbodi nen ’ggﬁ M Crosoft|err| Access
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or more functions are configured to provide or return & null value or a constant value or information.

A number of procedures can be used to start 1002 the method which is depicted in Fig. 10. In one embodiment,
the method of Fig. 10 is implemented using a computer program stored on a medium such as a hard disk, CD-ROM
ar other non-volatile medium, and the method is started by issuing instructions to the computer (e.g. via a keyboard,

20 mouse, etc.) to launch the program, i.e., to load the program into memory and execute the program. Alternatively,
the program may be launched by another program. For example, in one embodiment, the database new database 808
is a Microsoft® Access Database which can include a routine, such as a so-called “wizard,” for launching the
program, with the program (Fig. 10), in tumn, accessing data in the information sources 806 to populate or update the
database 808. In this embodiment, it may be useful to employ the wizard to display prompts or “dialog boxes™ for

25 the purpose of soliciting user input as needed (e.g. for step 1020), so that the user interface will have an appearance
which is consistent with the user interface for the database 808. Thus, it can be seen that even though a process as
described herein is partially or fully automatic, and/or even though a process can be performed without the need for

user input, nevertheless, it may be desired to provide for user input for various purposes, e.g. to provide options for



those skilled in Mcrosoft Access programm ng) e.g. for providi ng database
reporting and anal ysis such as 15 out putting standard finan ts.
In one enbodi men¥O¥8%8%hci al and nanagenent reporting softwar eQFg}”S?%@?i ed
as an extension or nodification of that avail abl e under the tradenane

NETAVIEM[err] available from Tineline, I|nc. of Bel |l evue, WA
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15 procedure is first done in which all or a majority of the data and structure in the data source is accessed and saved to

he

the new databases. In an update, a procedure is donc in which only a selected portion of the data and/or structure are
accessed, €.g., to assure that the information in new databases 808 refiects recent changes or additions that may have
been made to the data source 806. In a typical situation, an import will be performed the first time the system of
Fig. 8 accesses or uses information from a given data source, or if relatively major changes or additions have been
20 made to the data source. Typically, an update will be performed on a regular basis (e.g., daily, weekly, etc.) in order
to synchronize the data in the source data 806 with the data in the new databases 808. In one embodiment, the
selection to import or update 1006 is performed automatically, i.e., by performing an update unless this is the first
time the procedure has accessed the particular data source. In another embodiment, a user is permitted to choose
between import and update by providing input, e.g., via a keyboard selection, using a pointer device, and the like.
25 If an import has been selected 1008, the main procedure 802 will initiate the execution of a function of one or
more of the drivers to select directories to search 1010. The driver 804 which is loaded or called by the main
process 802 will depend on which type of source data is being accessed. in particular, for a given data source 806a,

the main process 802 will employ the driver 804b, which is configured to accommodate that type of source data
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cachi ng can §9&to update itself (if needed), based on information in a foreign-language data source 806, by submitting a native-
language query or report request to the local-language database 808. Similarly, databases 1302a - ¢ (Fig. 13) may be
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In the embodiment of Fig. 10, an identification of the data which is to be imported or updated is displayed 1018

25 in order to give the user an opportunity to select the data to be imported or updated or to choose to refrain from
importing or updating certain data. The manner in which the indication of data to be updated or imported is
organized for display will depend on what type of data source is being accessed, and thus will be provided in

response to a call or activation of a function in one of the drivers 804 (902a). For example, a function 902a of a
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20 General information includes information about the structure of the data in the data source. The type of general

information which is loaded in this step 1022 will vary for various types of source data. For example, for a function
903 which is written or configured for use in connection with a database such as that depicted in Figs. 4A through
4F, the general information may include, e.g. an identification of accounts or other categories used in the data source
80_6. On the other hand, if the function 903 of a driver 804 is configured or written for use in connection with the

25 data source depicted in Fig. 1, it may still be desired to determine how many components are used in the data source
but, in this case, this information will be determined by the numberof flat files 101a through 101f found in the data
source 806. General information may also include information such as how many projects 112, how many products

114 and/or product lines 116, or how many subsidiaries 118, are defined in the data source 806. General information
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of that data source would include storing the names of the account parts (Location and Date) as well as the names of

20 the references used for this data (Unit). Interrogation may include identifying other optional data that can be loaded,
e.g. invoice numbers. The particular type of intcrrogation performed will depend on the characteristics of the
particular data source being analyzed and thus is different for each driver 804, In general. steps of loading data or
information 1022, 1024, 1033, 1036 are performed by functions in drivers 804, while steps of saving information
1026, 1028, 1030, 1032, 1034, 1038 are performed by the main process 802.

25 The main process 802 then identifies or creates a database repository 1026, i.e., identifies or creates a file or
other data storage structure in the new databases 808 which will serve as the location where information loaded from
the data source or sources 806 will be saved. An update typically does not need to create a new database or database

tables, since updates usually simply add to already-existing tables within an already-cxisting database.
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the system may, by default, automatically configure itself) a general ledger database structure for the new database
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28 the sane raw data by accessing or updating from dat abase
808, to display requested data in a report using the hoene

and/ or with hon¥® P‘g #3%Page identifiers. At. the end PSF’JSP;’{E 010,
the main process 802 will have access to a stored |list of the dlrectorles

whi ch are to be searched for all da®a sources 806 as identified by

drivers 804 which were identified in step 1004. After step 1010, 5 t he
mai n process 802 | oads or activates or calls another function 902 of the.

function nodul es 804a through 804d, in order to search the

directories-which were selected in 1010 for the t
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Similarly, the relational database structure of Fig. 12 is different from the flat file structure depicted in Fig. 1 even
though the type of information stored in the two organizations is similar.
The main procedure 802 can be configured to save the general information 1030 (loaded in step 1022) and save
25 the data definition 1032 (loaded in step 1024), e.g., in additional tables provided in the databases 808, c.g., for use in
later steps of Fig. 10 and/or in updates performed at a later time.
The main procedure 802 uses appropriate functions 908 of one or more drivers 804, to load into the new

databases 808, data definition codes (e.g., field width, data type. etc.) for the various tables created in step 1028



contain information which accurately indicates the structure and data of

the data sources 806 in their current state. In the enbodi.nent
of Fig. 10, an Wo®meds cati on of the data which is to be i npoPEEHSBA2723
-updated is displayed 1018 25 i n order tg gi ve the user an opportunity to
select the data to be inported or updated % "to choose to refrain from

I nporting or updating certain data. The manner in which the indication of
data to be updated or inported is organi zed for display will depend
on what type of data source is being accessed, and thus will be provided in
response to a call or activation of a functlon in one of the drivers 804
(902a). For(1833 ahpp@mb@g;qmﬂquﬁorgwxys #Jyo logded at this time. In general, rollup information refers to
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updat e aI I aa‘\71§°{tmbef"§1°)fee ?aIeF"ﬁht%"?eggw;atr]lgcr?%'cntfeld ?123? g"%g(gﬁ%gégwgcdm% dmn&gm hus t he
function 90¥¥red or the applied driver can nerely return programflow to the
mai N process @iznannkedii which a function XM @ rolluy cbde 0B PPactvill aryldkpendihg bathSHperof €

dep| cted i rl'olEJeQ§a SOZ @igzt J,Hmﬂ H%Qon?'gxred't(; acm thgﬁt xgﬁBv@Je&TlsQ%ctfopﬁtvarﬁ:u dn@é@éﬂh ?omla? 10

surface tenperature data from al Slt‘fﬁ ol dg in every
i mport or Tt @rostprpm ‘%@“@Wﬁ’ﬁﬁﬂ"ﬁ%ﬂ?"’de fuse with different types,0 %ﬂ? B ‘bsr"B?/? fith
a di spitsy i el e tfbmeton Geieush bypraskied iheriterss onkfigwt foumaimepusrisa witithe he

user's sel Qﬁtﬁﬂaﬁ'&epxcted in Flgs 4A Sk tﬂslnﬁhls@kﬁﬁleaayloc&fon Tﬁa&s alickd® Q@fﬁ@d e employee table
sub-direct O‘ﬁéws an S i ng the inf orma,t

b
gi ven lch can%e dll’eft use? %r {oca ion c? e anrpo V\ﬁ‘l' In ﬁ)maastr 18 i edlhog mcnt ?er;%mp Qhé,[ C ere X €

to be acc e§1g§|é|canon of E)catlon for an employee 120 associated with a particular flat ﬁle 101a Thus, in one embodxment, a

location rollup may not be possible for data obtained from the data source in Fig. 1. If, however, there is, e.g.,

20 another file which provides the home address for each employee in the company, it may be possible to use, e.g., the
state of residence of each salesperson to infer the sales region that person is responsible for and thus define a location
rollup code inferentially. Additionally, a “define rollup code™ function may include access to information which can
be used for defining a rollup code. For example, in connection with the data source depicted in Fig. 6, the “define
data rollup” function 908 may contain, within that function, a table indicating, for each potential temperature station

25 612, whe'_ther that station is a northern hemisphere or a southern hemisphere station and thus could create a
hemisphere rollup code on such basis. In some cascs it may be desirable to provide for word recognition and/or
searching for key words in the database in order to define additional rollups and/or structures.

In some situations, the rollup code will be relative to information which was not used in the data source as a




Once it has been determned, e.g., by steps 1018 and 1020, the data which
is"to be inported or updated, general 15 information is | oaded 1022.. If
it is desired moewo®ss i nformation fromtwo or nore data soRIESPITRE can
be done . either serially (i.e., performng steps 1022 through 1046
on a first data source using a first nod@ze, followed by perform ng
steps 1022 through 1046 on a second data source using the appropriate
driver, and so on) or in parallel (i.e., performng steps on each
desired data source using the appropriate drivers before performng |ater
steps on each information nodule). 20 General information
i ncl udes i nfigfonmilyzing ocdoayping datade.gs the beotispiees rajip ¢opefortle data sanrce $fdizeRlt Fhusdipee.
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such as t hwreaf8fi Reefeseblyh dptary r@gs’feimo eresiognd then grouped by, m’feﬁ'é anglypisefdhe data
i nfor gt [ o;a,meaaydaiancl ude, e.g. an identification of accounts or other

cat egori es u% e%dltlon do de%nm&é@ﬂa? {Byprgcgss me also st%{e %anal rggrergcpﬁe#cfg L lqggnellglagﬂonai f th e

function 903 ten use IE connecti on
with the 2sferen==e&aesaefgrmﬁewéwméwﬂwéfaﬂx nﬁtbrzpsgd fongrouping datasuct oy ﬁfr"eb'eﬁ" HETRRSt o
det er m ne Rens f¥RE) yhva@HPOEE ) bt vBich s te detired focindkaioninsaportsoote. but, in

this case, t %ﬁoﬁ@ﬁ&&ﬁ?& hﬂ’heﬁﬂldo}l comﬁ mﬁ%ﬂ@;‘s rﬂie@@ﬂta béf‘ nfﬂm'?co&klma%lluﬁfarefslv@fl 10§4 ih €s
101 a through 1017t found in

i nf or Mt i of® ?F&fatéqa%ebsoisﬁ&r B’G‘é“’lgﬁf Sﬁ’eﬁ%{’ﬁ i the KPE‘H"%@*%WW&%@/Z g]"é apgavipggata 11
many pr oduddfisition and rollup cddé 403311 6F4 dsrperformard ingitioop faghion 1035 @, load pndﬁmthqmg;ﬁc categories (

subsi di ari ﬁ)@uxf;]c]ﬂgcouﬁ{ @orﬁiﬁﬁlésrﬁﬂ)lo&@s i’l&‘ﬁocgﬁﬂsaﬁﬂb@xﬁﬂplgﬁ@gs {eqrgral informati On
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year and, in l& é‘"é af:cordmﬁ torll?e d m?ed mmﬁ% ftepal@‘% an' q[cs tﬁc ca(n%pssrae é’ Accom]? C;mhgg ‘once
(as opposeBmpleyee asd kocatiopk Q§ r“"ﬂ‘tﬂs itbe'nda}a@aefé‘ts RS SF Iper '°l (PoeR 102§ orsates the qatepery tpbles

typi calsl y héﬂﬁ!ﬂﬁ}fheb 11023 (ah 4N pther tablesdefined in step 1042 Stkp GIB3Q @wved khe dnd definitich) tgpically in
function 903 sé.,?ammaay | s%gmwma 1635 1 lod3hy SRL QRS Jn@;ouﬁ;.s&das n connection with

t he data sourc tion suhasthe
nunber of I ocAifsgRat "etfzprwfs'tamuga&f%@w‘%ﬁ&hﬁwwaﬁﬁ#ﬂa e ep e I the new

databases 808, data which is the main subject of the source data 806 (e.g., accounting entries or transaction in the

case of accounting source data, temperature data in the case of meteorological temperature source data) has not been
20 loaded into the new databases 808. Accordingly, the main process 802 calls or activates a function 909 in the

appropriate drivers 804 to load data 1036, save the data 1038, and repeat the process 1039 until all the desired data

has been loaded and saved 1040. Thus at the end of this procedure 1036, 1038, 1040, the new databases 808 will be

‘ populated with data from one or more data sources 806.
In one embodiment information is verified as a part of the system described herein. For example rules may be

25 defined in a driver or as part of the new database 808 to control the data that is extracted from the data source(s) 806.

This can be in the form of validation of data as it is brought into the new database 808 and, preferably, reporting any

item which does not meet the criteria of such rules, to provide error trapping and reporting. For example in the

context of accounting packages, the present invention can be configured to verify whether the "books" are balanced.



5 1022. The main procedure 802 also calls or activates a
function 904 of th ﬁgpropri ate driver or nodules 804 to |°adrc1‘fus99/[!|272?ata

definitions 10249 definition can inclygde information such as the-text
name stored as an identifier for a particular class or category of
data in the data source 806, the field size, type of data (string, integer
or deci mal; nunber of decinmal places) and simlar characteristics

for various categories of data. Preferably, |oading of the data 10
definition includes interrogation of the data to obtain information

t t
e e LGBy e oSl e g e

sour ce as sefeugugiate canbingd, §yHing BE Brogspge of Fig. 10, thesegiata from diffprentvpes plsppsss@an BHg whi ch
wizl | cont @bplia®ll into@kordie daibasd sttuctire, e ab defddtel it 82 AThfs Greilitatasasomyigeor gréndardipdr t i ng
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i nformati QmmieQ@.zponﬂagaﬂ anai,&?:&uarm&ﬁ ofthéte Bt sbundes) R 6k 2l pokibILG dsORS present Givényied is
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1038 are per mal n r-ocess 802
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the data s urc Qr sour ¢ 3 g %e*:m g‘B tt¥§d6 g goes not
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dat abase. the information from the new databases 808 to a different type of source data 806c.
23

25 In light of the above description, a number of advantages of the present invention can be seen. The present
invention facilitates standardization of reporting and analysis despite a variety in the brands or types of data sources
used. The present invention provides for a system which can be optimized or otherwise provide improved

performance in outputting or reporting data. The present invention provides for data reporting and analysis




I n one enbodi nent, the new database(s) have a pre-defined structure and,

accordingly, in this enbodinent, it is not- necessary to create or
define a struchyséydosve t he new dat abase, or to obtain infornmapcousdmnenst he
data source(s) for t he purpose of defining such structure..

However, it is anticipated that, comonlag not all possible tables or other
data repositories of the pre-defined database would be filled with data

froma data source. For exanple, the pre- 5 defi ned database may have
a table for holding conmpany division information, while the data source may
relate to a conpany whi ch does not have conpany divisions. Thus in

thi's embodiapiBilily whichi ehrichtbinfiafed Y data Pebing fafid nalysi O thd gt ciedes. Via sophistichel
det er ni ne Wgﬂ'o%{]mxgﬁ?l@ sbirfBh, BneBh SUMCESARL S SUOUL HrcBR AR i uleOaced

i it o which or other cture g{gghlne
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When dat abhptmal888encatiidesccaunging wtiodyrgbrmaioe aygeforhing themasknaupmarsatt ardeli@B&ing tven
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dat abase tables 1028 which w be 'i ed for stori nge ﬁogﬁm amro romt e
n

sour ce datR§evious methods, in ﬁ‘t“lf %sﬁ%“aﬁﬂwt BRstibitA Repulata pRy dasggazes w e
dat abase timisk msinations hatevanléqyine eevesl diyb g weekls ewien previgusansthessnin OWPPdimem the driverhe

structure @f cdBecofdurd &mée&hﬁalﬂ@&ammuﬁ Qxﬁh@d’ew am:bas@ms 8@6eoaﬂ'tsal pssmrdzpn ner in

whi ch the new dat ab

generatin gpefngﬁl(g?s c %E% are usggr(l: t\gtla c!lsa ia s?uﬁ:é S%Gallr{ t}’ll& t\ﬁy a1.trxs 1 Fegsary Vﬂ‘l %'ﬁtg'ns%dé{%xlgtrato to 4
will vary réeipemefntﬁganew and separat fetofpscoutty pastiords.ipgmistians, o'F- forike ey fanbpsat 80%1 | n
the data s@éficnRo B hai@edtiih &e Blighlkata Goutbe 806D Yrefiabif) She 1y3iei2 can belcodMbared 1o pbrfvam 15

create dat &é?%b%&m.g%t el rgags;suhqg&,mgexgd%d by drivers 804

confi gure for access. For
exanmpl e, whert PpRbero C’F’@éi?"é andodifjcptions oLy present 'El‘ﬁ&‘PP £ 28108 B8 1l pPosyiRis o e some
conf i gur edesfeets oftig@nverntiorC@itn@ ting®thers. For exampleitisipossible thptovidsionpopdatiog alaw dagabiskhat
depi ct;8d i §dg Grlubde defihgnbiy &um.oﬂﬁmuw; eAﬂaﬁga hﬁmbavahus&amwc@mma;ﬁv&; saasaﬁ ge MRy

bl 6 (whi Wy B O et LR Dol o BT R GG ¥ pe e HOBY & By
descri bed adgitienal{Did files ipiieypropesidisgaery. inMesidale b@mt‘?leémaée ﬂareﬁb'awsmaﬁlhemvemwn m
functi on WHidhittR Buntion pérfortied Blthé fincBonthiddbi@larepidvided a€ mrttiohs@lisr@wbrdutiies diBed by the main

connecti on %&stmmg%gpe@@«gep%gy +§‘ﬂndd£\es':' gs. 7A through 7D may i nclude a

Iocatlonta a uniit table and a

det ai 120t abl e While the invention has beexdpsproer iy “Fh%faffefeﬂﬁdtﬁ‘é’"%fﬁtd" ERE FEESAY t he new
dat abase( shodFB@iomspothecepgionk andunodifiogtives canplsp by ysedothe inieation beinz defiwed by dhe following is
avai | abl e jifa,d he data source(s) 806, it is also possible to configure the

system such that the structure and/or data to be | oaded into the
new dat abase 808 may be at |east partially specified or selected (manually
or automatically) from 25 anong a plurality of choices. For exanple the

system may be configured such that the user may specify or select (or
the systemnmay, by default, automatically configure itself) a general

| edger dat abase structure for the new dat abase 808. In one
enbodi ment, the systemis configured to recognize certain commonly-used
terms (e.g. "Net incone") and to use drivers which, for each

different type of data source, automatically maps such commonl y-used terns
to



24 definitions, subroutines commands or the |ike which obtain
the data (and, as needed perform cal cul ations) required, /u§99/1§
context of the ‘Y?B%“% data source for which the driver is COI’ﬁI gure to

provi de "net  inconme” information in 3(ihe new dat abase 808. In a

mul ti- data source environnent, this al l ows®¥ he user to use the same
requests to obtain correspondi ng nunbers from each source, w thout,

e.g. having to have know edge of the underlying data sources 806 5 or

their structures, commands, etc. In this say.one or nore queries requests

or specifi t] ser, preferably stated in semantic or
"natural " ‘cause the appropriate drivers to build the desired

new dat abase 1808. A computer-implemented popthorl g9MPFfiRE: t he t abl es created in the new
dat abases 80&0%&1@. fist SrliviesheHichl s@ieifistrackieh fol £ Eeksing @atwdtirealtin d fBst dayasautteCsaid First duiger
sense t hat \Ah int p.uz, RS soﬁ fel Fob'iak Jnxonaéae{onww.dqist mtsa.rgaiue@mmst%a
structure Whic t oun in various data sources 806. In one
enbodi Frents°“’f°r1!“‘ﬁ§ﬁﬁ“t?&‘t“8%§’é’sﬁ§€?8g“éﬁ°e i ntended to be used primarily for
out put ti ng i nfigysmfistdriveds@o automagiggly olgt@n fiya rigormbtion ghontatpdats Bruaumelof saidiirst datssowreed

thus are pm.tnﬁnh@mexfommamﬁgquﬁnmwebed bel ow, to provide superior
out put perfor mance sucn_  as

fl ex | it n.the ty f out puts and
data anal ysi §*40&? ‘faﬁibﬂs’em%ﬂ?ﬂn s?Tfe+’9 ’f’?’aﬁ?ﬁf’“ dala solirce;’s 593%’& a07°F BN AT,
anal ysi s ahehﬂgnratbmspmtofsmhfritmf@n@@nt ext a database is optinized for speed
and/ onof | exi Rinbréik 3idQktabase includes da@lideftifitrs infa sdcénd Phgu¥detifferenIROAaiOfirstNdngigddi | 1 ty of
out put which is superior to the speed or flexibility of sone other possible
configuration. Thus, in this context, "optim zed" does not necessarily
require a mhemafmehed 3 cjgimedip §'é‘mdp‘¥*leﬁ1“2%?t°f%}4 firsyagd second lapgyagstizEngliBodi ment ,
three general types of tables are provided in step 1028: a plurality of
category t abl3e"S (I {h&pﬁsq lmed in clalm i \JhQ’Lnll 4R dgt?imnﬁﬁersvm%glmteaﬂm ﬁp%rbﬁtc&)slstm
| east one det ai l ta e an l'east one entry table. Preferably, a category
tabl e Ifs field names, captigns; Iabely a'P‘id‘r‘l"seach manner in which a particul ar data point
or record can be categorized. For exanple, if the "create dat abase
tabl e" functison 9Q%emsd, Qrcgmedieda,hn fa-md,rob,u,g{;mg%o4 which is configured for use
wi th the databas picLe 4A through 4F, the new
dat abase, as q‘c’f?‘"% %dgdaggseﬁim 3 'eTgaﬁrS"eﬂ " sa'dFch"d'anﬁua Iy ?J"rdal ity of category
tabl es 1202 2E°ma“°ai'¥f8’f“l5'&ﬂ W&"""é“"gf“’m sgihiirst dEBvEe i ’éf?P‘ée WA gyery-wderein gjd firg fgn
possi k2be .aiaeddsibndi@ab@geis abeest fiof sadradad sok@03, a subsidiary table

S. A computer-implemented method comprising;
providing a first driver which issues instructions for accessing data stored in a first data source, said first driver
containing program instructions configured for use in connection with said first data source;
25 using said first drivers to automatically obtain first information about the data structure of said first data source
without the need for human analysis of the first data source;
creating at least first and second databases for storing at least some data from said first data source, at least one

of said first z_md second databases having a structure based on at least some of said first information;
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1230 which lists all the possible subsidiaries found in the data source

806, .a product table 1232 which lists all of the products noted in
t he data sour cewdmome enpl oyee table 1216 which lists all thecCemnshuizes
noted in the data source 806, angqa |ocation table 1234 |isting
various |ocations, sales regions. etc., noted in the data source 806. In

t he depi cted enbodi nent, each record or itemin each of the
category tables 1202 is associated with an index for use in a 25 det ai |
tabl e as descri bed bel ow. In the enbodi ment depicted in Fig.
12, the detail table 1240 will be provided that will, once popul ated, have
a I €C eHankirfgdiita B addscaod databubel toygoviia tiangeddatatandnsacti on in the data

SOUTCe OF  SOULEESARArirh bk DB CHRTRM o sclshliniahds o A st cabase, [ 1 €1 IS
1244, nanely a B Toa2h, Wescription field 1242c. quantity field

1242d. and anmount field 1242c arc

25 6. prdwietieidaschimedis gaimdiwhegein wid stet of sremticalborritingrbackiepegfamed sour ce
(Fig. 44). odcgex field 1242a is provided for storing an

identifier nunber or index nunber for each record. Additionally, for each
record a separate field is provided for - storing an indication of
any appropri afle i nhoethed ssslaimedin claig § yhesin sid gercod puieatiqalyowriiag-hagkdgiperfprmedid | oad
gener al response th fdQieplErchagingda® i sdkeodnd databakehe exanpl e of Fig. 12, including
t he Account category 1242f, the subsidiary category 5 12429, the
product category 1242h, and the enpl oyee category 1242i. In general, it is
desired9to pré&vi deA Hsthefnptylaimed in claim 5 wherginsyaid step of pusqmytically; writing-bagkyis pegfermedwhen a
whi ch are peq&eifinadein {alddirstiditabass Briindmaid Coregpoming torifesiaivn fvhith hastaéntAinggl ingaid
out put ti NG ¢econd databased@t @. Thus, since it mght be desired to output a report

whi ch groups the transactions according to which Account t he
transaction relates to, it is useful to have an Account category. Further,
it mght be that i#cmpeteippiematdnahodenmprisng purpose, it is desired

to \% i I’i.ﬁ OUt  EbcshigMsidiclonk ﬁ&ﬁ)iﬁserfixﬁl‘xdi@aﬂEhstglﬁﬁﬁaﬁj‘aﬂgdéuﬂitcﬁr@ print out ar eloort

in ich transact.i o Q .are groupe ubsi di any, L seful to

have o subs; AParsreeli iR i@ S e s PURRE o ec P Bl e U sl B ML
containing program instructions configured for use in connection with said first data source;

using said first driver to automatically obtain first information from said first data source without the need for
human analysis of the first data source, wherein said first information is information needed to perform said

20 instructions.

10. A method, as claimed in claim 9, further comprising:
providing a second driver which issues instructions for accessing data stored in a second data source, different
from said first data source, and
25 using said second driver to automatically obtair second information from said sccond data source without the
need for human analysis of the second data source, wherein said second information is information needed to
perform said instructions, wherein corresponding information from said first and second data sources are provides in

response 1o said instructions of said user.

iy



sel ecting, grouping, reporting, printing or analyzing the data, a separate

field may be provided in the detail table 1240. The
structure of t ase depicted in Fig. 12 may be contrast i -he
structure of tﬁé(@g‘iggpsour ce depicted in Figs. 4A thrﬁé#géflli—hé%d
the structure of the data source depict ed?in Fi g. 1. For exanple, in the
structure 15 depicted in Figs. 4A through 4F, the manner in which a
particular transaction (Fig. 4A) was associated with a parti cul ar
account (Fig. 4B) was indicated in a separate link table (Fig. 4D), whereas
in the enbodi nent of Fig. 12 the index for the appropriate account

1242f will. be sto IOt b S e diilof L hoRfind N€ same record which contains the
transacti (')]n infor/(n‘g)gllpotn 1%‘.%%“4'3 M‘I}ﬁuso, g‘]pt{%g}) h the dat.abase 808 having tables
d § Gid

as depi ct ed Feyidingg firsy diverayhick jsyypsdnsiryptions for accessing;da gorpcin ¢ 155t d4,qhiee o feT triyerr  an
dat a sour c@ating g@prhg instehctions denfigured foouse ianontetion voh widfestdatasdegsi cted in Figs. 4A
through 4F 20 said e Brive@ W aeBm AR ottdin 416 L ibkorRidtidn Rbda thEhta WRAMS) of stid¥GrstBibek 4erkdll €
or architecture of the database I éhe example of Fig. 12 is

di f f erent wf“?°8‘rf?et’1’?%?‘tf°r6‘f'm@ia[’%é‘? °‘§’h°é{r]sél #°3“€Sur ce depicted in Fig. 1 or the

dat a sour ce weatinget lewt firpardisegand dpgbasehforstghg af feast some data fromSpigfirt gty spurcy, pideast one
relati onab{jsdiahamg@coia Bdwdbhsbi hBvifdfa stric@ire bdsdd dnSt st sbiee FBdid fhrst AfomidAe; f | at file
structure depicted i -10g..,1 eye .1 i [Welp|
Stored 1n ¢ nEP g ot ind sy S gt pegpde Aok Bk Bl | 1 BT
802 can be c¥wins gdfistiaey resdye t he general information 1030 (loaded in step
1022)10and Samg@uidd ar a sedointkpshia fidefuertiabd on 1032 (| oaded in step 1024), e.g.,

in additi OnaAu}pmpg 88 FRl U, gsﬁl ih RsdolE 1042k 837 G5unRO Bid st Glrory af sl sebtd@ ithd) and
| ater steps of Fig. 10 and/or 1 n updates perfornmed at.a later tine.
The nai n PrEEERITTFEE SO gu8 B SHOBTPLE™* f uncti ons 908 of one or nore

drivers 804, to load into the new dat abases 808. data definition

codes ( e-lg-zéxzf i el GmWhddl 89 claifled iRcihid R € fur@érContpribify chitdiig #6Adhin@dd$h daid BIF&8 saals@@éred
In st . .
26 o8 outputting Fai({iess query 28Ul o enbodi ment, rol lup information is al so | oaded
at this tinme. In general, rollup information refers to

13, A method, as claimed in claim 12 wherein said step of storing said first query is performed only after

said first query has been executed at least a predetermined number of times.

20 14. Apparatus usable in connection with accessing data stored in a first data sourcces configured to generate
at least a first output, the apparatus comprising a computer coupled to said first source and programmed for:
providing a first driver which issues instructions for accessing data stored in a first data source, said
first driver containing program instructions configured for use in connection with said first data source, wherein
said first data source includes data identifiers in a first language; '
25 using said first driver to automatically obtain first information about the data structure of said first data
source without the need for human analysis of the first data source;
creating a database for storing at least some data from said first data source, said database having a

structure based on at least some of said first information;
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informati on used for defining sub-categories of data, i.e., groups of itens

within one of the category tables. As an exanpl e, as depicted in
Fig. 12, the enpl oyee category table nmay be associated with a | ocati.on or
regi on code, W&, 1§/00909 to identify the location or site STYEYIHE wher e

each conpany enployee is located or has responsibility. For exanple, 5
there may be numerous sal es enpl oyee33or a conpany, each of which is

associated with a sales region. As another exanpl e, the various
products of a conpany nmay be rolled up into or grouped into product |ines.
By defining a field 1238 for a Iocation roIIup code, the structure
of Fig. 12 makes it possible to output a re rou sal es
region. Rol | upsWheEsp saifl daipbyspingludes dafe ientifiprs ;2 cho ?T‘d §“§ﬁ° ‘foefeﬁte{g’ éﬂgfﬁgi”é“ﬁ?
group data such as averages, neans, standard devi ations, etc.

Al t hough in the enbodi nent of Fig. 12, the fieId for the | ocati on rollup

code 1238 iis shown as ba%i n % h treg eremacom 8 rr,? lCat e gr%/wi abl e
1216, a | oduti oft ¥ IPEF T %%“ec‘(g av"éﬁ” B F evmete (':]e‘f abl e if
desi § ed. accessing data which mamtonéhh@rﬂ 4f firsyand eppndy 'ffmt&@iaewwott 'eF%%m Phsgldéﬁf Al up
code 9085e<QRfd’aﬁE&&es%df‘gur¥cﬂ6 YenélQ PR eakt 1@ st@ttput, 2 cénypier p&fgram comprising iBdtittios fekat a
806 with which Lt |5 usptmgflt@ggm;ug, filer ion@RFackdNhg 8*‘% ?amﬁ i F b0 S oy

function of vartous-drivers eren ogr anm ng

i nst ruct i ofitt e ceg@inise BrogTer sterons Ferfieyipd fr vEF it Forteaiop Wity Bid §’sgqﬁ‘a§‘6’£FF’c“é’e‘a'&t a.

As one exakggn st dia shibrce included @dtd inentifiens it afrstdanghege; f uncti on 908 may be provi ded
In ggdriver 804,400k ﬁe,wér b &ttonra&wo@taﬁmnmmam 2¥hut e dafd Structure of said fﬁeta&base
deprctedrn Fig 4A t hrou n |s exanple, a location field

al r eady def‘i“FféH‘“P'r‘f“t"ﬂ&ede‘t‘rﬁ‘g’&?@’élyt’sa‘ﬁ st e 416 whi ch can be di rectly
used for | ocat i omtizadeapserferowds.at ltaﬂsmtn&m saidifirpt dappgougcpriseididiatabase hatiopact ed i n
Fig. 1, th@tfu@turlegasedonatleasts@l@ol’ﬁﬂ'f?s@thoﬂﬁn&f l ocation for an enployee 120

associated with aére n sato E' %@ase mcluJes %}a u!e § ers 1Cr1|a fsecongga%{%h%eﬁfei%?tgﬁ%{nﬁg gll'

| ocation rol | up™iay pOSSI At Sour ce
in BPfg. 1. If, however, there is, e. g. , 20 anot her file which provides
t he hone aqldresscén@nteﬁaﬁhn@whayﬁeoxﬁpﬁsmgte conpany, it nmay be possible to

use, e.g., Lhg g first driver ‘&tcﬁts&egtmmws%st%es,@fda@a&tt .,sé\t,rﬁ%nerowsat&r;t Bivef the
sal es regrB )at person I s_responsible efine a | ocation

rol | up c‘iﬂH@“‘PgrPF‘EP@h‘ts'i"éﬁ“f"flc°“%ﬁ‘EfF Tb‘ﬁQI‘P'V“t‘%{‘ w“géﬁ“‘t 'Ifﬁé E‘1’“‘bsl°‘frffp code" function
may i ncl udesigcte®s dtier tondtanativatly erindist dtforpation from said first dale squereWitouhthegeddiferi ng a

rol Lyp qgﬂg,anﬁgrsoﬁmmh&sow& connection with the data source depicted in
Fig. 6 the st8rmg at leaft scbnre data frcan sa%q'lus?‘da[ag?urclé Bttoadﬁgb%eld%etggﬁ Wu&?&ﬁ Q‘I n, within

"that functi tin ch potential tenperature station

25 612, whether that station is a northern hem sphere or a southern
- heni spher e 15t at hahéena clalfss inelaitl 18 wheréitaid si@p of using said firkidrivestp Aeeetically $bean code !
on such Ragksmag {hroR 4R FRARE Soukck infiis Jaﬁctﬂfaﬁrommnee R bPYe HBrmfaldn 20 in |
recognition an searching f key words in the database in order
to defi rfé"’éﬂﬁmt'f naI rol | ups and/ or structures I n sone !
situations, the rollup code will be relative to information which was not -

used in thggdat @ ,I@sH, &&Q1afdd f clam 16, further comprising obtaining user input and wherein said step of

using said first driver to automatically obtain first information comprises using said user input in automatically

e

TN 0 A AR




27 basis for analyzing or grouping data (e.g., the hem sphere
rollup code for the data source of Fig. 6). Thus, in these

situations providi a rollup code invol ves prOV|d|ng -an enhancenent of the
data by autonaFFU@Pg 39 br ovi di ng addi ti onal el ements whPEHUSAR23 0t
avai l able (or at |east not used) for ogd#putting or analyzing information in
the data 3739.401-190Fcre 806. Preferably, data is classified into categories
and then grouped by an in-depth analysis of the data 5 source' s dat a.
In addition to defining rollups, the process may al so store optional
reference fields I n general, optional reference fields refer to
fields which w yplcall not be used for grouping data such as free-text
fields (coﬂﬁﬁWF?“ﬁ' nformatigh 1y i el ds, invoice numbers, etc.) but which may
be desired for inclusion in reports, etc. Fol | ow ng | oadi ng of
data definition codes and rollups, these data definition codes and rollups
are saved 1034 in 10 t he new dat abases 808, e.g., by listing the
categories into the various category tables 1202. Loadi ng and savi ng data
definition and rollup code 1033, 1034 is perforned in a |oop fashion 1035
to | oad and save the specific categories ( speci fic Accounts,
Conpani es, Enployees and Locations, in the exanple of Figs 4A-4F).

In review, according to the depicted enbodi nent, step 1024 defines the
categories (e.g. Account, Conpany, Enpl oyee and Location), as well
as their data types (e.g. string or nuneric). Step 1028 creates the
category tables 15 defined in step 1024 (and any other tables defined in
step 1022). Step 1032 saves the data definition, typically in one
standard table. Steps 1033 and 1034 | oad and save data definitions and

rol lup codes. At this point in the process, although

now " et abases aos, dat a vl AN AHIARERINES, conor R son co°

data 806 (e.g., accounting entries dr trahsaltidn’in the case of
accounting source data, tenperature data in the case of neteorol ogica
tenperature source data) has not been 20 | oaded into the new dat abases
808. Accordingly, the main process 802 calls or activates a function 909 in
t he appropriate drivers 804 to | oad data 1036, save the data 1038,
and repeat the process 1039 until all the desired data has been

| oaded and saved 1040. Thus at the end of this procedure 1036, 1038, 1040,
t he new dat abases 808 will be popul ated with data from one or nore
dat a sources 806. In one enbodi ment information is verified as
a part of the system described herein. For exanple rules may be 25

defined in a driver or as part of the new database 808 to control the data
that is extracted fromthe data source(s) 806.




This can be in the formof validation of data as it is brought into the new
dat abase 808 and, preferably, reporting any i tem whi ch does not

nmeet the criteria of such rules, to provide error trapping and repori.ing.
For exanpl e WP Q0/ja909 context of accounting packages, PREUPPEIRAL
invention can be configured to verify qfget her the "books" are bal anced.

28 Wien two or nore data sources having different
structures and/or produced using different brands or types of

software are conbi ned, by using the procedure of Fig. 10, these data from

di fferent types of sources can be popul ated into a commopn dat abase
structure, (gepi ted i +H-g—t2—TJh-s—-a6tti-tat-es—cornny or
standardlzed ?i pal S|s-and reportlng for the data, preferdgbly
optim zed to provide flexihy Ly —aRE—SBe-ed—aoF—at-petam—Bam——— I[n the
enbodi ment of Fig. 10, th T j pnd, iff desired,
execute, data queries(sych as summari zati on queri gsf 30424 In
general, there are at | gastACChune tMB@ﬁl’(@fPoWl es which fnpy befbuilt. The
first type ugr y SUBSIDIARY:pr bvi ded which will be |cpgnmonjto all new
dat abases 808 mhchMﬁ e crEBO@ﬂﬂUHNhg 2he procedure of Filg. 10, such
as a query which prOV|de dr of entrles in the detark—rjble or the
nunber of entries for {a 5 ECT Che gg (e.g., pqridquarter). O her
queries may be built I e S¥FLQYEE: | %‘P'?V‘%‘eﬁ di ng on the lgeferal
information and 10 data definition obtained with regspgctdto ¢ne or nore
of the data source 06 ACCOGN Ludi Avgounds IPapsblevhi ch may Havg—pgen :
provi ded and accor di UB&DMBY i § desilt®ed, be providgd as| part fof a driver
804, specific t#4g p | HEa 30Ureé16 . A tHird kype ¢f query may
be provided to replfi cat i es, or reportg ich wele used in
the original data %" glor&@p R in|Fi¢.| 4E).
Once a new dat abase- 808 |s popul &Y an appropti ate quelfije$ are built, the
mai n procedure 802 VI 056 T el datgbagses{ 1044 and t he
dynam c drivers %046 “DAFE tQEW%“QN) e v AMOUNT N t hpugh a maj or
cont enpl at ed us@od h&ﬂgnezenL_LnMentioh_Ls in._connedti ¢y W thjproviding
standar di zed anggpr
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enhanced reporting and analysis of data in one or nore data sources, it is
al so possible to use the present invention in connection with data
entry and data storaﬁg by using a dat abase nanagenent -system

M crosof t Acceé’%‘[’%"(oro Excel [err, FoxPro[err], Btri eé’gF&F?gﬂ?@t c.)

in connection with the new databases 80 ./gAIthough it is contenpl ated that

a mgjor 20 use of the present invention will involve continuing to

enpl oy the original source data 806 for inputting and storage whi |l e
mai ntai ning a copy of the sane information in the new databases 808 for
reporting and anal ysis purposes, it is al so possible to use the

present invention for transferring data fromone type of source data 806a,
b. to another type, e.g., 806c, by first storing it in the new dat abases
808, as described above and, thereafter, downl oadi ng or expg+tng

the information fromthe new databases 808 to a different type ¢f source
data 806c. 25 In Iight of the above description, a nunbe
advant ages of the presert— nvention can b n. The presen S

invention facilitates Har di zat i or§o eporfti ng and anal despite a
ypes of dat oyir ces used.__The¢ present

variety in the brands
i nvention provides for stem whi ch cgn|b& dptim zed or otherw sg provide

i mproved perfd e in outputtitn reporting data.. The & esent
i nvention provides for data Leporting and adal ysis _ 1 7
29 capabi | i1y whijch is enhancedlconpared to datfa LeaﬁTfing and
anal ysis of the data qourcps.] Via sophigticgHgd intgrregati on of the
source data, in the jcqdntexf of an accoufting qystem the presemnt jinvention
is able to mrror the| = chart ofga¢cuitd setup in theg ddta seurce. In
one enbodi nent, the prlo@sk xtractsgo o2 dl | defined rd I&p$, N
optional referenc® fli 4l &, | age®unting rio§information. By pefformng the
tasks automatical Névand @l ) nymating (ory $ & |reducing) thg need for human
anal ysis, the present liidentjon is less'l gbardi ntensive and | €st
time-intensive thgn —{ p{evious netofisy ijn some cases fngki hg it
possi ble to popul &t remﬂd?t bases 808 |n agmtter of a few rEnbtes or
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hours in situations that would require several days or weeks under previous
net hods. I n one enbodi nent, the driver 804 can be configured to
detect, analyze and nmaintain, in the new databases 808, any securit -
passwor ds, WO 0090808 ssjons, etc., that are used in the datﬁcgﬂﬁ?é€3806.
In this way it is not necessary for a systens adm nistrator to 10 ~ need
to maintain a new and separate set of a8founts, passwords, perm ssions,
etc., for the new databases 808 in addition to that maintained with
the original data source 806. Preferably, the systemcan be configured to
perform updat es substantially at predeterm ned intervals such as
daily, weekly, etc. A nunber of variations and nodifications of
the present invention can also be used. It is @ps

aspects of the invention w thout using others. Yo ssi bl e
to provide for popul ating a new dat abase 15 ‘36 new or
additional rollups. Although in the above descrip Iri vers
804 can be provi ded as separate DLL files t he

sense that as nmany as desired can be added sinply

addi tional DLL fil r directory, it wodld al so be pos§ible to
make an operabl e Yer{ ifnvention in hon
performed by the ffund -are provi dedeas
subroutines cal by procedur & 8 ei fg
separately storedjnodutey. {20 Whi | e t he \in i bscri bed
by way of a prefelfred3¥no in certain varia
nodi fi cati ons, nd nodifications t he
i nvention being d¢fErn | | owi ng <«
30 m S: ¢
conput er -i npl efrent 68 i sing:; (- st
driver which issu ; for accessing da B4t data
source, said E'b'rs oLl
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contai ning programinstructions configured for use in connection with said

first data source, wherein said first data 5 source includes data
identifiers |naf | anguage; usi ng saidfirj; %ﬁiger -to
automatical ly BB ﬁ‘ﬁl rst informati @@9about the data struct Ji¥" X’éﬂ?‘ﬁ
first data source wi t hout the need for human analysis of the first
data source; creating a database for storing at |east sone
data fromsaid first data source, said database having a structure

based on at | east sone of said first information; 10 o Wwherein said
dat abase includes data identifiers in a second | anguage, di f§er ent from
said first | anguage. 2. A nethod, as clained in claim
1, wherein one of[Sald TTTist second | anguages is Engl |/§%a -

3. A nmethod, ap claijnred|injclaim1 pherern said dataldengflers are
sel ect ed fromﬁw grpup copsi 9ti hg of 15 field nanes, captf’?%s N| abel s,
and titles. 4, A net hod—as—etai-ed—-A—ct

further conpri sing: gueryi ng] sai d dat abase using
first termin sai[d segoﬁd | an je; and i
obt ai ni ng i nf or ngt LohZf Eom sall & first dat
query, wherein sgdigf er D in
fromsaid filst daEa| Bo&c
met hod conpri¥ind, 2| © brovi di ng
instructions for [accessimy da stored in $ai d
driver ccnﬁanalg pr M i nstrucki d—for ugen
connecti on W&?E da2d B /s ddt 8 source; 2 nﬂ S | 1 figst
drivers to a t+eal+y—obt a first inf e sfructure
of said first data source wi t hout --Wa,n_.al $i s of
the first data source; creat ijr st ang| se¢ond
dat abases for stprrng—at—)east sone data iatﬁ spur ¢e, at
| east one of {sai dffirst and secon i ing.a kfrugture
based on at |easf sofeoff said first info metizeﬁ n's =
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31 changing data in said second database to provide
changed data; and automatically witing-back said changed data
from sai d second database to said first database. 6.

met hod, as cl aMPD809%% cl ai m 5 wherein said step of aut omat | caﬂqws”’u"”
writing-back.is performed 5 periodical ly. 7. A
nethod, as clained in claim5 wherein Id step of automatically
writing-back is perforned in PZ@ponse to said step of changi ng data
in said second dat abase. 10 8. A method, as clained in claim
5 wherein said sﬁgicgf tomatically witing-back is perfornmed when a
request i s nmade ai d/ffr st dat abase, for |nfornat|on corresponding to

i nformati on which has been ﬁ?anged in said 5 cyTB dat abase.
9. A conputer}r jﬁﬁﬂhod conpri si'n ﬂé&e|V|ng
I nstructions fronmra<tse .uu.ad." at—t-east a fi

providing a first/|dDEXer DAMA G hUNlSsuaaTE nstructi

stored in a first datapotrcg—sarcd—++st+] dri ve| ey YG@K
instructions configured fgg® Us¢ i | gomneckion w | gi a source
usi ng said firsterquai44ngL@nnu;aaLL¥,9btain i RAYCEaPARS from dai d

first data source w thout *the need for human analrysis o I rst
data source, wherein saidsfirst information is informatieon needed to

perform said
FIG. 7C 708 FIG. 7D
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20 I nstructions.
further conprising:

i nstructions for accessing data stored in a second dat-a source,
fromsaid firsWoPHI®P%ource,

10.

A nethod, as clained in claim9,

providing a second driver which issues

and 25

di ff er-ent

usi ng said secontCHY§99a323 o

automatical ly obtain second information fromsaid second data source

w t hout the

need for human analg

wherein said second information is information needed to

said instructi ons,

second data sourqﬁ$(§re @yOV|des||n
]

of said user.

32 11.

s of the second data source,

perform

wherei n corresponding information fromsaid first and

response to sard 1nstructions

A conput er-1 npl enment ed nmethéd

cqnpri si ng;

providing a first driver
stored in a first data so

u
I nstructions configured f:f

using said first drivegrs
t he data structure of“*sal d
human anal ysis of the firs
first and second dat abases

Ich 1ssues Instructions for a
CUNCHON d-BELEST DIREICV@RIES
use in connecfionr-wth said
obtatsr first i
ceyZJ;' W th
o cr
|ﬁﬂ§t sone dat

o automati cal |

first data 9
data source;
for storlng at

t

ccgsqin
copntjai
i st d
f Or pat
DUl he
pati g
A 1rgm
d] dat 4

g data

ni ng program

ata source;

i on about
need for

at | east

said first

data source, at |east one
a structure based onggp e
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storing said first query result; 10 I nputting, at a second tine,
said first query; and outputting said first query result, in
‘response to said step of inputting said first query at said second ti-pe,
and vivologensoexecut i ng said first query after said sd&fifF Vi

12. A nethod, as clained in claim }& further conprising checking for
changes in data before said step of 1g outputting said first query
result. Lﬁ A method, as clained in claim12 wherein
said step of storrﬂwg;sai Oirst query-is perfornmed only after sai d
first query has been rexeeut-ed—at—east—aqpredet erm ned nunber of tines.

20 14002 1 _Appar at SRilisabl e i connection with accessing data
stored in a first data sourcesyconfigured to generate at | east a
first output, the a E AN AR oupled to said first
source and prodﬂ%ﬂg iﬁ@ﬁ? HAIZEIDW WERE [oviding a first driver
whi ch issues instructions for dcc | ata stored in a first data source,
sai d 100 T SELECT IMPORE Rt UPPATE] program i nstructions confi gured
for use in connec?ion W Th d Tirst dita source, wherein

said first data souree~ I@ggs data idewjfiers in a first |anguage; 25
using said first :«-» aut omat i 4‘ in first informati on about the
data structure of sandA1rsipifata 1016 Source without the need for
human anal ysis Qf _the ¥ir at a %ﬁrce. creating a
dat abase for stqgri nGEEECT east sqQnBENTEYaPREVIOUWSER) d first data source, said
dat abase havi ng [DIRECTORIES TO gt r IMRORTED BAJAd pn at | east some of said

first informatign; SEARCH
SEARCH DIRECTORIES LOAD DATA -
FOR DATA TO IMPORT T
1 \ SAVE DATA

- DISPLAY DATA TO
1018 IMPORT OR UPDATE

¥

) SELECT DATA 10
1020 IMPORT OR UPDATE

| BUILD AND EXECUTE
1022 [ LOAD GENERAL INFORMATION SUMMARIZATION QUERIES

} 1044
LOAD DATA DEFINITION 10

Y ' CLOSE TABLES AND
CREATE DATABASE REPOSITORY DATABASE

'

f1046
1028~ CREATE DATABASE TABLES !
28 i CLOSE DYNAMIC DRIVERS

1030 — LSAVE_GENERAL INFORMATION ‘
' FINISH
1032 —~1__SAVE DATE DEFINITION —

1033
I S
LOAD DATA DEFINITION CODES WITH ROLLUPS
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33 wherei n said dat abase includes data
identifiers in a second | anguage, different fromsaid first |anguage.

15.. A conput er -readabl e medi um having stored therein a conputer program
usabl e in conn¥ewyeNs0%ith 5 accessi ng data which may be & gﬁé‘ﬁé"df
either of first and second different data&/8ources, at |east one of 'said
first and second data sources configured to generate at |east a
first output, the conputer program conprising instructions for

providing a first dr[VET|WI Ch TSu instructions for accessing data

stored in a first dafaocspirice, spid first driver containing
program instructions c@n ured Jfor use in connection with said first data
source, wherein — saifd first data source includes data
identifiers in a firkt | fage;| 10 _ using said first
driver to automaticajle ain flirst ijnformati g out the[data sSjructure
of said first data o W t hout human] anal ysi s

of the first data sopr ey e for
storing at |east sonp.da irst datd ase
havi ng a L>‘='st t‘ere= )asedf on at | east [ St

0

dNDEX [TINE | PROBUBT= [ i@:x NAME | LGEATION N
25 fe MHTH

i nformati on;
identifiers in a secp

16. A conputer-i erT"em t hod fconpri si ng iding a
first driver which issue nstructioms for accgss n a_first
data source, said fifst cont ai ni o o%

said firs

configured for usNih co X —
ticplly obtaifaidst infprmationffrom said

using said first i ver

first data source w | hou 20 rerrallanayis of the first
data source; b | eastiso data rTqm rst_ data
source into a databas8.d m sai d\dat gsodr ce. S 17.
A nethod, as cl ai ned 8% Jherein s;\d\%p of uging said [fifst

rom saie—first

driver to automatical®&y first ingorfmtio

data source includes] sel fory\mati on depd¢ndi hg onjtlhe inforjration
available in 25 Dsaid - <
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18. A nmethod, as clained in clam 16, further conprising obtaining user

I nput and wherein said step of using said first driver to
automatical ly QRjalobeehi rst information co/rrprl ses using said up@fmggggghy n

automatically

34 obtaining said first infornation.so2
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