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BACKGROUND OF THE | NVENTI ON El ectronic publishing of bills or "'electronic

bill presentnment” is 5 experiencing explosive growh due, in |large part, to
i ncr easeqvegjéﬁ ﬁgd reliance on the Internet. Many conpani egcgmeibe2i 0
venture into 5the field of electronic bill presentnent. However, they are

of ten di ssuaded, due to the conplexities involved in creating and

operati ng { i ?ﬁl '%ﬁfﬁ@w SPRPSENTVIERSER alrs not a
sinmpl e tawgﬁgeéweé a aﬂ,‘ ICh1s u%stl\if’?ratg[]ﬂy 10 ld%pl ayed | n“jI

el ectronic format, nust be queried froma database server, processed and
formatted dynam cal ly. , f doﬁ??ﬁﬁ t, wvarious

pr e- pr esent nent proces%ﬁ%?gk%ﬁn@?ﬁgg“per or ?r}ed, i ncl udi ng anong ot her
t hings, extracti ngegatranit paBlshed 6fF Hopoesldetrohicltil peesehiafeariing t he

associated data in a format that can be later queried for presentnent. 15
Anot ler expasoving ¢4ploy esgntikAte, ik laegaRre o mngregsrsh ussiand scligpes eudoner -

speci fi For ample, a.bil]. I L 1Q 1 L r cords and
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struct urgodbat, they blettichl dssafdghue foahacanpiexidas mvbhed posbtmgardnges of
records and underlying itens. As an exanple, consider a telephone bill. A

cust omeroperyfingenglestionisriib oresewmEnVESIEy of tel ephone 20 services, e.g.
call Vel T, contgengh el i BRESORL TG LT\t sl

services, and so servic eére nay m zed

recqpds @ipiivedBn efecttsic fofngdtepharmne queritkfromeadadtadse sdreergpocedsed aml | i mi ting
feature of prior art electronic billing presentment systens, however, is
t hat datfapastedslynamicallye MOIReYFr{ B195ie AESFTHBGN W XEROWREPFISERFE™ This " fi xed

that datiat _ rea
e e e e R g s Sk T

present R cSpled SHIuES stbéngs teassichlted dmadin sfenaf thewdanybedeatsr guredffor each
billing community or industry, e.g. telco, utility, insurance etc.
Addi t i orpaesepiedit-ens nmay be encountered if a bill is to be presented over

30 the Internet. B : ' s lcbmpBixSP iy 8ishye sustdrMser, is not
Si r’rpllby a pure HT %gg‘gﬁeg%&ﬁ‘%}%%fﬁ‘é CWIth | ogi c, tshee bisl | data is

dynani C.spkdlfiet REr exxails a Hillenay rahgy framd tbd 000@obinote rhamigesd dyoharcardl | y
with the data. Consider the tel ephone bill . .
may range from 1 to 100 items. This requires a database structure that is flexible enough
to accommodate the possible ranges of records and underlying items. As an example,
consider a telephone bill. A customer may be a subscriber to a variety of telephone
20 services, e.g. call waiting, conference calling, phone messaging, internet-related services,
and so on. For each service, there may be different itemized records of time of use,
telephone numbers called, charges etc.
A limiting feature of prior art electronic billing presentment systems,
however, is that database schema are fixed to predefined data base fields. This “fixed
25  schema” approach restricts the billing presentment system to industry-specific bill schema
templates. In other words, separate billing presentment systems must be separately and
specifically designed for each billing community or industry, e.g. telco, utility, insurance
etc.
Additional problems may be encountered if a bill is to be presented over
30  the Intemnet. Because an electronic bill, displayed by a browser, is not simply a pure
HTML page, but is embedded with logic, the bill data is dynamic. In other words, the
interfac; to the bill changes dynamically with the data. Consider the telephone bill

example above. Because each customer will have made a different number of calls
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exanpl e above. Because each custonmer will have nade a different nunber of
calls 1 WO 01/57745 PCT/1B01/ 00721 during a particular billing peri od,
the display of a particular custonmer' s bill nay appear unsightly or even
unreadable if,  for exanple, the nunber of calls nmade is gr biddsn the
di spl ay MOHE™SI | ons. Hence, flexibility of display is needed I'n the HTM
page. Prior solutions require the expertise of, for exanple, a scripting
| anguage dpregs aaniular Bhiisg psrid:, treddsilaad] EpFHeNRRCUSEERETS ggé#@ﬁéme%,

particularly for users who | ac rogr i n kno ow.  SUMVARY _ HE

| NVENTI Omnsiahté)h%%@#ﬁ%né?afa@ﬁ%g‘?%é Pg“fmeﬁgmbbreég\é\%{hsi’%‘leeﬁf %‘R‘,“‘ %“Ee

el ectroni.c bil en L deighQW 161 8et8 e tReGOTIPIL 5288, BHoOPEN
schema d&fsggagéjgnﬁé%é@g{gbr}%ﬂgb’n e?bbl?lﬁtg\gf?%glragggi ve a bill in a format to be
det er m nggluapgk Labit gitredetine of, dat exemples erscriplefg lasghadaratsgmmenblas Bavi ng a
plurality of fields, a dat abase .server polnhi gur ed ho receive _and store the
dat abase unddsirableaFRin & USFY § PEFARSUYT GRBESGFIYHRV IS HRA4R°% PROSATFBRE punpi ng
billing data,into the database table fields to create an electronic bill.
15 I n anéPAEF°8%enpl ary enbodi nent of the invention, an el ectronic bill is
provi ded, by: providing a bill having a plurality of bill fields containing

Cirst portion of the pl ural SUSGRRE GF 155 BREENTERN N g mew tags to -
identify fields of éﬁiaﬂgg%ggmgyéﬁlbémm%t $MBe pledEdlitentioh, i didcrohicalils, using

the selected and d gs to create a database structure in a database;
20 expr agthdigtot heprbiided d@hasfstomcemeridsisiah oprebdemagditrbgempinstiiethe bill data

into the database structure. Ln yet another enmbodi nent Jinyention,

i ol ot contENE 13 TR RSN P GBI C R SRR s 1o ee g W

gener at ot ﬁoergciagﬂ{agg atbge ﬂ\ﬁ?‘;? RrilRy 8PASIAs, S daiddabé ervéneoatised & feagive set
9 ase o% | ‘TeFds

of tags , a data mapper configured to define 25
Mappi Ng Lk esrd BE dewbeschblegard 4 billnigtadzrbeesterdravingdd §4ta AWEIP JOMPITRING he

billing data into the bill fiel represente ; tags, a bill tenplate
gener at obiliagzgirednt Sa‘é{”é‘ﬁtt@?%ﬂadf-ﬁ\)ﬁ_??%Fﬁﬁ?etcgén%ﬁ%ll' tenpl ate, and an
el ectconic bill prq_g%a&' BYeROGIRY cadatingit od tHednvelitivp| ayeletteomixbilldst ed
billi'hg data as rendered through the bill tenplate. A_f,ur'%)g\(ig1 under st andi ng

of the nataiidedaby: prdviimsgbd] wivingrepluralisnef BHd13¢ (ratamge ¥& realized by
reference & oingoes fom 4B eRstS AREHS) liBCoFPAR: bofiRh' AR riBPor bill

fields, defining new tags to identify fields of a second portion of the plurality of bill

fields, using the selected and defined tags to create a database structure in a database;
20  extracting the bill data from the bill fields, and pumping the bill data into the database

structure.
In yet another embodiment of the invention, an electronic bill creation and

presentment system comprises: a tags generator configured to create a database structure
by associating a set of tags with a set of bill fields, a data mapper configured to define
25  mapping rules for extracting billing data from a bill and pumping the billing data into the
bill fields represented by the tags, a bill template generator configured to create an
HTML-formatted bill template, and an electronic bill presenting engine configured to
display the extracted billing data as rendered through the bill template.
A further understanding of the nature and advantages of the inventions

30 herein may be realized by reference to the remaining portions of the specification and the

attached drawings.
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attached drawi ngs. WO 01/57745 PCTI 1 BO1/ 00721 BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a block diagramof a bill creation and present nent
system according to an exenplary enbodi nrent of the present invention. FIG
2 is a f\weweRdius illustrating a nethod for creating the JdBEERRHOIRAD 5 XM

tags by the tags generator of FIG 1 according t xenpl ary enbodi nent
of the present invent iHﬁiEF@@CyﬁgoghBéxfghp%W?ﬁpgstration of a QU to

t he tags generator own i J: ofalt cfaliSn endhRMRREhskstetr at i ng the
dat abase structur ng(?‘ mea%%%{%%g% 018 Dcrgataed by ftJhe tags generator shown

in FIG Jocofdifs toPar &xeatpl@yempbainent bf ths prastatanvaftioa. supertenpl ate. FIG 6
is a flowhart illustrating the ppi n roces erforned by, the .data
mapper shown in Fl BIG12 iss ‘Yqhﬁﬁq&‘*ﬁng&g“ﬁgbﬁsﬁg ISP mg‘é dﬁ%aaﬁ‘eiaﬁfishi ng

with the,generation of, G RBNR O ate B odfm&@fshean
exenpl ar$" F%Tgt% é?%‘%’a?negﬁ%ﬁ@??he datngtrrapperm%%rg\?n TnFEG 1 FIG 8

is a fl o%g@mmjeh{ju@t rating bill data processing by the XM. mapper shown
in FIG 1. FIG 9 is a flowhart illustrati rocess of ' ata
into the 20 dat abgé@%hsrz\?eef‘efﬁﬁ%ﬂlflﬁ‘éatt?&toénag%ﬂ{)POS%S&%’Si°ﬁn??t%. FrG 10

isaflo alrt illustrating a process for generating SQ statenents. FIG
11 shows exenplary illustration of a GU to the SQL generator shown in
FIG 1. FIG 12 isFaGf4 owcdiagrhmiillbarstingtiendptathes grudurgentesiaiabasepr ocess by
the Bill 25 generator shown in Fl 1. FIG 13 shows an exenplary

i1l ubd ra@n’eétﬁdgb’ t}ae@%‘ﬁg@&?r?t%s'h&""lnlmgéﬁe ator shown in FIG 1. FIG 14 is a

flowchart illustrakifags % ﬁ%@ﬁglafr}oﬂluﬁﬁﬁid?ﬁ/oﬁ dipeferhplael evi ew a generat ed
bill using a browser. 30 FIG 157s an illustration of a sanpcie tﬁill in
text format. FIG. 6 is a flowchart illustrating the mapping process performed by the
data mapper shown in FIG. 1, starting with the mapping process and finishing with the
generation of a data extraction program.

15 FIG. 7 shows an exemplary illustration of a GUI to the data mapper shown

in FIG. 1.
- FIG. 8 is a flowchart illustrating bill data processing by the XML mapper

shown in FIG. 1.
FIG. 9 is a flowchart illustrating a process of pumping data into the

20  database server using the data pump shown in FIG. 1.
FIG. 10 is a flowchart illustrating a process for generating SQL statements.
FIG. 11 shows an exemplary illustration of a GUI to the SQL generator

shown in FIG. 1.
FIG. 12 is a flowchart illustrating the bill generation process by the Bill

25  generator shown in FIG. 1.
FIG. 13 shows an exemplary illustration of a GUI to the Bill generator

shown in FIG. 1.
FIG. 14 is a flowchart illustrating a method for use by a user to preview a

generated bill using a browser.
30 FIG. 15 is an illustration of a sample bill in text format.
FIG. 16 is an illustration of the table structure (bill schema) for the sample

bill shawn in FIG. 15.
FIG. 17 is a sample bill template with XML tags for the sample bill shown

in FIG. 15.
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FIG 16 is an illustration of the table structure (bill schema) for the
sanple bill shown in FIG 15. FIG 17 is a sanple bill tenplate with XM
tags for the sanple bill shown in FIG 15. WO 01/57745 PCTI | BO1/ 00721
FIG 18 we @s7i4sl ustration of the sanple bill shown in FlI BCTAR0IA72} ght be
di spl ayed wit hin r owser.. . | P TH ECI v ; S5
Cenerally, the pr ngIan? ¥’v?sn%/nelr%lt'&)lﬁ g%%r%b%@%&n“ﬁﬁ? ge)g[?gﬁ; 'EMIE%QBI(]:“Fehel on and
pr esent rg@g@qay@dwgﬁ@%meﬁet hod for creating and presenting user-specific
electronic "bills. Bills of any print format can be accepted and a data
conversion server is provided to convert a non-text bill file, e.g., a

bill in Advanced Fu i I E(l%ﬁE : - a \hca atext file. The
creation and presenﬁ%ﬁ?ﬁgﬁﬁgﬁﬁaﬁgkﬁ odf)@oﬁl\/ﬁ%ﬂgﬁrﬂe%en 10 i nvention

provide a novel "aperrSEherBresBpphoatin prhiidd aalihevmital difeteation aneat e
el ectronic bills characterized by any specified schemas._;Thi s open schema
aspect a@kdsommnent beysereand sifthaddoprEdiEs FEMTCERIRBY F°E SPFBHT 8RS IMtlust ry and

of any %@&"@ém?ﬁf’aﬂ pdnttfgﬁaef&%i gﬁa@éﬁd\é‘%§§%ﬂalc%n\tlé?§ents&%e;ifsi Xgfagchema’

appr oac e prior strict billing presentnent systens to
i ndust r Y5 s@fetid onbickd bil chenee. | el iatAslvanckB FBnttliorcPresdntaon (AFPhe present
invention is perforned using any preferred HIM editgr sg%h as the

Net Cbj edermnasrto AygTtdHe-e JieSF Lo ABY BIFYCTHINEBHAYRG™: 476 Te8Pd PHICPESERN the bil |

a! ag& It ggill\!e%éﬁ%%gléﬁﬁc}eiaorﬁov@(%h%ch?ﬁ%ﬁ%ﬁﬁaﬁl{ﬂ%ﬁc%ﬁ&@a Language)r tags, are

i ns a ocatrons int to represent bill 1 nformation,
e.d., BilektromiumtigrchaBictdrizBibe anyAsproiffet! sbhemysr Thest qpenBrhdnga aspectestiomact ed

fromthe database server via ﬁ&) t he tags.and are .ren ereg tCBrough a bill
t enpl at & @egtongad Preseniziem of Hills foryyABALEyBA\PE A1y IqTmaffdiSayed accor di ng

to logi ?hege;?Bﬁe??r{%?e L Osiide ehnPages Whillt H8rdA88 JMBaplSeaRRichpages are

i nvoked. izing XM. standards, the systemand nethod of the present
i nvent i egstfutdillide presertsieni sylsteanshp gidusey-Specnfaniidl sthemewordattsr

conponent - based p assenbly from.nul tiple data sources, including
re@?i onal data sﬁﬁ Creatipin %‘ﬁ@rﬁgdméefnthﬂglﬁeﬁgﬂnﬁ? u%llﬁé LR rir%d?\ provi des
for Cheﬂﬁ?\im B8 SRR skaRINQDbRR Fusidn ehﬁ&’@,&h&ffe&{? Kl®Fing\Bs Giepls and
provi des for renote check-out” and check-in of bill tenplates fromthe Wb.

More speeiién thelbily graphicaliheTegs, frenamnle; KM (Extandgd Mykip Lapguagabiees-nent  of
Sr Zg:;? ?re]igsetrtre]ﬁtat gpre%%cel%caﬁ%%s B &2 & r%gregén?%hf 81%1%143'01’1,' e.2C B ding to the
Number, Bill Date, Account Number, etc. Bills are extracted from the database server via
20  the tags and are rendered through a bill template. Bill data, stored in the database server,
is displayed according to logic embedded inside web pages with the tags when the web
pages are invoked. By utilizing XML standards, the system and method of the present
invention provide users with a high-performance framework for component-based page
assembly from multiple data sources, including relational data such as DB2 and Oracle.
25  Finally, the invention provides for check-in and checkout of templates, keeps track of
versions and provides for remote check-out and check-in of bill templates from the Web.
More specifically now, there is shown in FIG. 1 an exemplary embodiment
of a system 10 that creates and presents an electronic bill according to the present
invention. Referring to FIG. 1, there are three primary processing modules: Database
30 and XML tags creation processing module 100, Bill data processing module 104 and bill

template processing module 112. All three of these processing modules may reside on a

single database server 103, which a user, typically a biller, gains access to via a computer

workstation 101.



invention. Referring to FIG 1, there are three primary processi ng nodul es:
Dat abase 30 and XM. tags creation processing nodule 100, Bill data
processi ng nodul e 104 and bill tenplate processing nodule 112. All three
of thesey@ipeessi ng nodul es may reside on a single dat ab¥sEBIEPYRT 103,

whi ch a user, typical a_biller ains _access. t i g Lo
workstation 101. 4189@3%?/%3;‘}4\@?%%{%&?8{?‘}2{5%{@?%‘%}3%20%5 E\g/i a.L:St ags
creat i on, ALO6LS8h NIIRGHERbR0skNS bHERR sk AgSerHRBEEETN A2 usehtch |
preferably uses a graphical user interface (GQUT) so that a user .can easily

1

sel ect whbithsexddt whagsXhiletage extartedss! ©EABYITIGE e CRBICB M BRIEHHONEPI ect r oni ¢
bill. tags generatar.102_si.npli.fies bi h [ Sda user
does not!RFHeFEdTP: é”f”ﬁﬁ%?s %&C}%efna Cé?riéir?b $ ‘srlt%é%g{ g&% I%ggféed .ntg% tetk}gr . by

usi ng a ghepRiLntd BSEda8 tabld Raisehy 8egla conhicatliptdrfiest heutabke and its
fields to generate a data structure. Bill data processing nodule 104

i ncl udesontlatefimeappeabld @8] itsdisldy torgeppraie 2 GBSEIIT8at a punp 110. Data mapper

106 is preferably | ment ed. Wi t h : i t , o easily
defi ne mappi ng rul}égpch 2 BTRPe %%%uq%ﬁ#ﬁnﬁya%sg&r%?ﬁ g&ﬁ%}? ?ﬁﬁﬁgo éfo a
format coRSH3EApuhd 116.hBadatapst 106 Prefertblydabbdesecdseity elGUDShick | L
mapper 108 I1s simlar to data nmapper 106, yet differs because it..is

speci al | spadles hgnser tocasiky fefine MITPINGRIS 1© FPBIFF Y IR dPTRAl oy HIRL. The

bility to define i I I ' .y ized t
For it e by Shbeidt E et B Aty v JB7 S ARyELR R0 o @

rul es fidgigreataednbypedade, yenpitfes ddbudedt ipupgrialheddsignied ngexdeacabilliae t he
dat abase server 15 103. Bill tenplate p ocessi.ng{\er)qodulie 112 Cﬁnpri ses SQL
af'ufs & IR

gener at dron 2dilhfermaged in $&Her Thobiiteo dsEpe Hanp PG LR user

in generatin st , | _ Bhial Broadses 116
provi desbetr}‘?é’%ﬁ@e%a t\%ﬁh%ﬁf’% C%pg ﬁéﬁ?%}% ﬁ}éw%eﬁsg@ tei%f%%_rfﬁagg ufﬂgjr1 bi ISI
t enpl at afe rdbs MeREtedist dith atippasiOcitppimp tiof biflireg ddteimenthe databasaseE®Eh of

the three primary processing conponents 100, 104, 112 is provi ded bel ow.
FirslitS, hiddever, a description of bill data types and tables conprising the

dat abase data str Lol REESERUBGMUuIAL 12 eRhFided SQIgEstRutd 114 andn be
categori zed as ong&g e?\ﬁz)ﬁ%gpes of data, 25 "%éader"‘ or_"detail." Header

data i s Bigt@nbawrid6aSQiegdneratmd l¢assies furisehidesoppiehng SQL statements,
preferably via a GUIL. Bill generator 116 provides the user with tools for modifying the

interface for bill templates.
20 A more detailed description of the elements within each of the three

primary processing components 100, 104, 112 is provided below. First, however, a

description of bill data types and tables comprising the database data structure is

presented.
All data in a given bill can be categorized as one of two types of data,

75  “header” or “detail.” Header data is data having a one-to-one correspondence with its

descriptor. For example:

Name of the customer: John Smith
Account number: 777121
Reference number: 158796315

30
By contrast, detail data is characterized by a plurality of bases. For

example, detail data normally comprises several rows and columns and is presented in a

table form as shown in TABLE 1. In TABLE 1, “Date,” “Item” and “Amount” are the

detail data.
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descriptor. For exanple: Nane of the customer: John Smth Account nunber:
777121 Reference nunber: 158796315 30 By contrast, detail data is
characterized by a plurality of bases. For exanple, detail data normally
conpri sesy§gyemad rows and columms and is presented in a pebiBibonm as
shown in TABLE 1. In TABLE 1, "Date,"” "lItem and "Anmount" are the detail
data. 5 WD 01/57745 PCT/1B01/ 00721 Date Item Amount 1999-07-11 CPU $

1000. 00  1999- 08- 01pKeyboard S500.00 1999:09-09 Monitor S 2000..00 TABLE
1. 5 Referring nol\rqg go%qca 2, there is %g{gm a flowchart |§TI ting a
met hod of creatia?gt e ]dat abase strucjure and tags by tag gggggat or 102.
To create tables &7d-9%8hs, the user, HEV& 200, first Ioa ‘Ht o gain
access to the systdh0989 step 202, once¢mirn has been aut AePPRE@, the user
selects a table type, i.e., Header table or Detail table. The sel ected
tabl e stores the header or detail dﬁg% Elg At step 204, the user enters a
description of the selected table a 18 teps 206 and 208 the user
proceeds to select the fields for the table. To select the fields for a
particular table, a range of available field nanes is provided (step 206),
via as@QJ, for exdmitrengHowavdiG. 3,ecrasamoivs piovimdadilwiitaing heneshed on to
add new field nanes if so _ desire tep 208). 15 At .step 210, the user
defi nes affJ'F?tHia‘ErtFeﬂ@f%?%ﬁé@cﬂﬁ?mfdgﬁéﬁye@g%ﬁ °raé?lrd1q%’he—lrs1° C§?tei$°é?§af 2, the
table is h 5@@,02@ R $n tSodigReated thtysterl | tabl es have been
defi ned. t%?’\&g?g%é;?%& afté?1 aty‘l%%t'abl%s have been }:jefi ned, the user defines
a master table. Thd stepsi08y oncgtoginhgs beea agthoriaed, Hodvaser selagsh e ablenypest he
primary referenc eys~ar ] B ne o, formil at n.in ! ference
Vel o, ” ThecBrBIE HEPE DI B ey Obf 10 B Bt a0 Frie AeadeP bPGHE b

10 At step 204, the user enters a description of the selected table and at steps

206 and 208 the user proceeds to select the fields for the table. To select the fields for a
particular table, a range of available field names is provided (step 206), via a GUI, for
example. However, the user is provided with the option to add new field names if so
desired (step 208).

15 At step 210, the user defines a primary reference key for the table and then |
at step 212, the table is saved. The above process is repeated until all tables have been
defined.

At step 214, after all tables have been defined, the user defines a master
table. The master table is one of the header tables. All the primary reference keys are

20  joined to formulate an internal reference value. To complete the table creation process in
the database, a bill summary table, at step 216, and a foreign key or link key, at step 218,
are defined. The summary table contains fields that represent the summary of the bill and
act as a link between customers, account numbers and bills. An extra field (column) is
added to each table to store the internal reference value obtained from the master header

25  table. It is used to link the totality of header and detail tables together. At step 220 the
table creation process is performed and the created table is stored in server 103. In some
embodiments the user can recall previous settings, modify or delete existing fields, or add
new fields. As explained above, preferably the user interface to tags generator 102 is a
GUI. FIG. 3 shows an exemplary GUI to tags generator 102.

30 Referring now to FIG. 4, there is shown a diagram of the database

structure of the database created by tags generator 102. The database structure can have



t he database, a bill summary table, at step 216, and a foreign key or |ink
key, at step 218, are defined. The summary table contains fields that
represent the summary of the bill and act as a |ink between custoners,
account wa@esssand bills. An extra field (colum) is add®sd/1Bol1/KAHZh t abl e

to st the int | _r.ef | ue obt ai.ned f .th t ¢ 25
oo 1 EREen e, P Tk 1T Rl a pIe R R e B TR SRR B R

toget her o Ale,sdeRis240p4 BEbillt abl e creation process is performed and the
created tab 8 I's stored in server 103. In_sone enbodi nents the user can
recal | previous setRabirysinderadich schomaddPas 808X Be1G riic- crpe sategarizgdento new

fields. As ex i ned.aboyve t -] f ener at or
105 1 a e ieoIgy B s SRRk aBleiR DYl pltoRS [T SRS H 283 8535
Ref er £ i N pRWekedtiv@y, 4nd BHES @ninsrySTWaN3 FD. AT el dlib Rfanti IIe Tdisit akaseated

”

structure of the dat abase_creat ed by tags generator_102. The dat abase
st r uct ur eo dmhthsanaee sxecNDNIZEAS7IBe PUiMatBonIr at7stics.dHfane f b leamesdss  302A,

302B 302C, etc. di ~ €ac 3 ~ i ) resents
2 type oPturrrly HERTL &R S8BR- SRR3R Soodadtoeer A Rl @RLS

cat egor i 28d id Ah®avé RERRr hablifail MPRS, bdth eangiddefaste00TahPe9. 3Wdmingatides Tabl e
306, referred to as H Table and D 5 Table, respectively, an gi |l Summary

Tabl e 310ia Fhet B tatdb ceurdersimp sl conapoidhe databass sTpgiure anA@yoids guplicate

synchroni zed wi th-the bill.. i St £ bangle b k3R &ipages are
pref abf%?ﬁ—six%éhaﬂﬂg&gﬁ?n}“gls%%gagﬁr\%ﬁ%%&ﬁdgg?s a tagl e countlér. So, for
one  bi | kxaridle CAO0 hav@CORRIROr BOGR_OeyEE! tabl es; both ranging from 001 to
999. Naming tables C 1.7 via use of a table gounter sinplifies, cantrol of
eél’gl}’(?“ls EE I'I’lﬁ qtaha a

the database structQcs 2ibe BOF 88V RAsicERt RS S
particul ar. E?%!&%Blﬁh_lQfl’%@%@_@bﬁ%cﬁfﬁ%%erﬁﬁﬁés%ﬁ%bfaﬁr%e 8bsitién of OF

exanpl e, "H® E. Once all the tables have been created,
t he user dpaoegedsuding extpatmphitt kndigta creatss ay cdatutabiagpesxtt@BoiSee FIG 1),

which first determ nes and oht ai the position qf .data.in bi |l ing a
su :oeii elnpf%! &0, gigich ﬁéﬁsﬁa"é?’ g%F? E@mla g@klgc J{ﬁi%b@elrgeﬂpﬁatgﬁ ? égé‘f }GB?P?af%I pr o;f Iamg
whi ch exia{)cﬁz?cie% b%@uggr%ghtcgﬁ’taﬁk |ah§he| @%ﬁbﬁﬁﬁ@b‘fﬁﬂ@'d@ia&:ab%p?edr%ﬁ sing¥p| at e

provi ded e’user and contains all the possibilities of how data can
appear i bila A axgreplaty dupertémpleteasghioamyindilfest diplustrean sntsadpgptien FI G 5.

The user can introduce the ertenplate.to th I ari et
of tlrJansF‘é?mﬁ%‘B e,tolfJ@F S%Q%?igmlg@é‘gg—e& %etfans%lr grfoﬁﬁ%?gﬁ%&p?%%%?%'gfig’ont Y
etc. Al ghilbsag heslidaave diieaRams thamme tirssaidedortiaas tiengipetienplat are

20  subsets of the supertemplate.

In an exemplary embodiment, the extracted data is stored as a text file in
delimited format. The same extraction program can be used on bills that have the same
format as the supertemplate, or are subsets of the supertemplate. One of the advantages
of data mapper 106 is that data from any bills created in the future, which happen to have

25  the same format as the supertemplate, can be operated on by the same extraction program.

In the mapping process, the user sets indicators such as "Page Start” and

"Trigger" to tell the system what to do when the indicator appears in the text file. Table 2

lists some exemplary indicators and function names used by data mapper 106.



20 subsets of the supertenplate. In an exenplary enbodi nent, the extracted
data is stored as a text filein delimted format. The sane extraction
program can be used on bills that have the same format as _the

supert erpba@u87746r are subsets of the supertenplate. One ofCTARIIAGnt ages
of data mapper 106 is that data fromany bills created in . the future, which
happen to have 25 the %Mornat as the supertenpl aﬁg—_ﬁ%ﬂ—be operated on

by the sane extraction gram In the ngp@h@lga gﬁﬂggtsas artif@aisRltioneh S

i ndicators such as " Pagé tart" and "Tri etE\:tﬁth J‘@stﬁﬁtr Mhat to
do when the indicator appears in the text, g

exenpl ary indicators and function nanes use ﬁl ﬁat a‘ Mﬁ%%g gﬁﬁ%

01/57745 PCT/ 1 BOL/ 00721 | ndicator Descripti Qn Page St art uni que .string
at a particular positi dmgse the text fil et GUAHGITEES & 3ap"§¥1%1‘%1{“il?f§1 PaitAt  of
the text file for that particul ar page fofleext filFiq ggineicne tefsrgues poiRtiihg at
a particular position in the text file totietditdEde doranamgfieg beader pul detail n
the text file for mapping header and det aidhta. data. Start Repeat Using
Trigger(s) as condition to indicate a starting point of a detail data

nmappi ng process. gﬁlfe@%gt tUsi ng Tri ggerfsils By Spist dRRitiod th ML £ an
| a

endi ng point of a deta mappi ng pr ?}{ R=) tzal 1%5 Rg now to
FIG 6, there is shown a flowhart of thegﬁﬁﬁl%zﬁlons eper lbg dat a

mapper 106, starting with the mapping pr ogess and endi ng vvlth the
generati on of an executable data extracti n pr ram At ste

supertenplate is | oabedRepeskt, at step 5 g5} asopdit Oﬂéo"rﬁéﬁee@tart"
indicator to define a starting point in FW%@S&WPH@CtFBIdaWW%ﬂQI%ta isto
be extracted. At step 504, the user eitheprase®ts napping the header data
or sets the "Trigger"” indicator to indicate a reference point in the

TABLE 2.

Referring now to FIG. 6, there is shown a flowchart of the operations
5  performed by data mapper 106, starting with the mapping process and ending with the
generation of an executable data extraction program. At step 500, a supertemplate is
loaded. Next, at step 502, the user sets the “Page Start” indicator to define a starting point
in the text file for which data is to be extracted. At step 504, the user either starts
mapping the header data or sets the “T rigger”.indicator to indicate a reference point in the

10  text file for mapping header and detail data. The user can map the header data using
“Page Start” or “Trigger” as the reference point. However, in order to start mapping the
detail data, the user must first, at step 506, set the “Start Repeat” condition. Finally, at
step 510, the user sets the “End Repeat” condition to complete the detail data mapping
process.

15 At step 512, a rules file is generated, based on the position of the header
data, detail data, “Page Start,” “Trigger”, “Start Repeat” and “End Repeat” indicators. At
step 514, the rules file is used to generate a source file for the data extraction program,
which can be, for example A C++ program source file, or source code in another suitable
programming language. Finally, at step 516, the source file is compiled to produce an

20  executable data extraction program. As explained above, preferably the user interface to

data mapper 106 is a GUL. FIG. 7 shows an exemplary GUI to data mapper 106.



10 text file for mappi ng header and detail data. The user can map the
header data using "Page Start" or "Trigger" as the reference point.
However, in order to start mapping the detail data, the user §7t first,
at stepvﬁ@61/57smﬁ the "Start Repeat" condition. Finally, ]E'CT’EHOE)S gl the

user sets the "End Repeat” condi ntoc | ete. ppi ng
process. 15 At st&pmsnsiongd jopyas iy gagpst g(gilérsgful%ﬂgﬁig%rﬁéﬂon mﬁ“g@sm on

of the header L al : Skad designed td ggeict bill'datafitmRepeat "
and " ErftP'RE dtlg%ca ?gg%l&déat%m %%@39?184 the Tules file is used to

gener atgNg- ﬁmmedfnulseAfaaomu@vdmaxsemmammmwsag@ékmlr billhinckMean be, for

exanple A C++ program sour ce or .source_code bl e

pr ogr anfaig, KafggHgact W%éllﬁ}u‘%“gtsoéli‘aéﬁa%féq °F trasctt)éudrqf(ggﬁm §°§H3‘Iéeﬁdpl led to

produce..an 20 executabl e data extraction program As expl ai ned above,

pre era&}ii the user interface to data nmap 106 is a GQJ. FIG 7 shows an
exenplary GU to Refeaimmipddes. 30Bereds WowoU7 EWQ@YP@PFW@QE/@W%&“%

t d ab N L i | N with
e seaioaneney POL g DA st Ficf i e S iRhd RRRERe Tl 11 2,
bill data faE&l!;“PS IMnch%'ﬂ@&ét@@xrmchbﬁhoemr»dm@byn opeausMOAE Cconmpani es

save therr s n XIViL format pper 108 is included s at data
can be xhiteel tids.f Inpmalivat frep 681, ﬁlwsesb“ﬂﬁche%DORgﬂ@?tr—ﬁVﬂ?ﬁ Redingtiog there is

shown a flowchart illustratijn o r Y, mapper
1080 stfet g Tii &g i3 ﬁée‘ﬁtrﬁ@ gdeﬁ% gs anagggﬁ%?tﬁﬁwtg%eqﬁﬁaug%n}ggh 8?\ of

an exec tﬁ}% {?ﬁ%f’ataqso%&%tcbﬁﬂax@rmr@mmmlmmuemyopeeslammshm iXFdrmfedr mat t ed
files. Thitia at step 600, the user selects a Docunent TéeDeflnltlon

(DTD)  Hebwééd the séle@&'d)ml'l) &lq andehe datebap) B stemPOdRTRIeh s ewhaelGE and

attributes are valid in BN MhathoeRrt eadosest hey are
val i d. ﬂ“ﬁlcf”ﬁ? lepdtjer f“lpg gttfﬁons %tg:dg@ o?% ﬁ%)zl?tv?/een The selected DD file

and th ﬁé}t%?%@ﬁné &@@ﬁ@omeld&b@ (sisp60S)edreset the & Sthart Rerzeet” “Bepeatt ure file,
after the el enents and attrlbutes are |listed. Next the user

ch01cssesF1ekdﬁend1éEndBen@¢tTﬁ?éséﬁ@?scﬁo n®Ye OBl d tags (step 606) or set the

"Start Repeat," "Repeat Enghs Rapeadss winasuslaieps. 608, 610,
612). As with dat %a%pdeaglfﬁggérqoga@gg? setss i ndi cators when usi ng X1VIL

mapper 108908 &f Rifeh tie Mctaniprogramr\mga‘tamrdmhétentao indicatpris casountfedat or i s

O o ko s N SS5 0 4080, 108 ore

mapper 106. For example “Bill” is equivalent to “Page Start’ in data mapper 106. Other
720 indicators are “Field’, “Start Repeat’, “Repeat Field” and “End Repeat”. Table 3 lists the

indicators and function names used by XML mapper 108.

Indicator Description
Bill XML tag that indicates the start of a new bill.
Field XML tag that contains the header data
Start Repeat XML tag that indicates the start of the detail portion
Repeat Field XML tag that contains the detail data
End Repeat XML tag that indicates the end of the detail portion
TABLE 3.

25



mapper 106. For exanple "Bill" is equivalent to "Page Start' in data mapper
106. O her 20 indicators are "Field', "Start Repeat', "Repeat Field" and

"End Repeat". Table 3 lists the indicators and function names used by XM
mapper ABo1/4M48 cat or Description Bill XML tag that indiRGVENPKE! start of

a newbill. Field XM tag at contains,the Repeat Xl VIL
tag that indicated? siEROst a’r‘r‘fl 661{11? ﬁé’f%éé%ﬁllbaﬁei]% oﬁpogepeafs@li%l d XM tag

t hat contains. { -EhdnRepeatridites ;nagrph\azhldhmdneg;to@a té e end of
the det ZFPPPor d% ngﬁ%&tﬁ{ﬁ%ﬁ@% 5™WO 01/ 57745 PCT/iBOL/ 00721 in step 614,

a rul esighiek @nd ﬁeprs@ﬂ tieathtatass dd sop &llﬁethp%liuﬂﬁscﬂﬁe @fedxwgewﬁsérsogr"ios

indicators and the elenents and atfributes in .y espond to the
t abl es puegranm.eyviish,iip sﬁeﬁéléalﬁéﬁré@g & O PTELES aélleé‘em{ be%vg!lt%%f({e;g ti<:§1)r%e used to

generate a SOutce yBLOGE 87 wiHL8 itsiofnSdaeDe@kBtion Srogaimpidsekt herapiiatuce an
execut abC& dht 5 extrsctt on & program Each different bill will have its own

dat a exﬁg{oagg:sldeperms@@rthm% tammmilman&aimﬂnd;ﬁh%@%@@%@ﬁ%ﬁ on the XM tags

there s shown Qsﬁ%%‘%e%g?%pdat e bRtk e B ot e

dat abasg r?% aqta e@a@aba@"@v @@ttaepuﬁﬁ [EGt Tha dWaCngramdrSpmgﬂm 1sb.}sedlat a

punp 1194 8x ract ata and punp i't into the database. The punp process
pets

10 begi gﬁ data aingp 17000 umn:n:t eixecmdl pmnmft ipkpethedafapats: oﬁh?JPB@P% prgf tep
702, a delimted file is ?%X vyhn data is. kept in

accHt dabreansdtistery 109 ‘{PQBIeé CXHAT X CFActi on program al so produces a
file containing s{e?tmofa@@}ﬁﬂ@éd meds ptetaddd, tIﬁ\bthB theédatastséq@pt?m4 data punp
110 reads the tables list file and, subsequently, Qjﬁ‘QSte 706, an SQL
scri pt mcenﬁmedwnﬁlthatabgp naate. sm@piamtraa%@rapw if@PF est"h lesqL scri pt

and inports the deli ach header and detail table. For XM
nmapper S@@am{%élbsitogm%%&% ‘Hign prB%)egram generated is simlar to a parser.

It will read throughtehm®4)XMta pichp 120 deatix tireateblealibt filnendiatibseguenslydiing to the

encountered tags. As an exanp {7 consi der XL f|| t hat ..c ins.the
f ol 10w stgp ﬂa@,g% SQL script prepared Flnally, at step 7(338n data pump 10 s the%%]f1 script

and imports the delimited files to each header and detail table.
For XML mapper 108, the data extraction program generated is similar to
a parser. It will read through the XML file and extract all the data according to the

encountered tags. As an example, consider an XML file that contains the following tags

20  and indicators.
| <Tag A> ->Bill
<Tag B> -> Field -> Header Field B
<Tag C> -> Start Repeat -> Detail Table C
<Tag D> -> Repeat Field -> Detail Field D

25 <Tag E> -> End Repeat

When the extraction program hits <Tag A>, it determines that <Tag A> is
a “Bill” type tag, indicating that it is a new bill or a new record. When the extraction
program hits <Tag B>, it determines that <Tag B> is a ‘Field” tag, and the data
30  corresponding to that tag is stored under “Header Field B” in the database. When the
extraction program hits <Tag C>, it determines that <Tag C> is a “Start Repeat” tag, and
all the data for <Tag C> and <Tag D>, between “Start Repeat” tag <Tag C> and “End

Repeat” tag <Tag E> will be stored in Detail Table C and Detail Field D, respectively.

This process continues until the entire document is processed.

10



20 and indicators. <Tag A> -> Bill <Tag B> -> Field -> Header Field B <Tag
C -> Start Repeat -> Detail Table C <Tag D> -> Repeat Field -> Detail
Field D 25 <Tag E> -> End Repeat Wen the extraction programhits <Tag A>,
it det erwbnes7ubat <Tag A>is a "Bill" type tag, indicat gﬁ'ﬁ{‘?%é‘fmﬂt is a

new bill or a new [ rd. Wen the extrackti IO B> it

det er ni nes t hat <TAa‘g%§ eX{racly ‘?H?fiaéﬁs "e{ m‘ﬁfﬁle g‘v%nﬁe %ﬁl?magd‘%%%a}’r esponding to
that tagig, ghar y}lﬂdﬁ‘ﬁu adeits miehieh Biababe idrerdind abnas. sitiartolstees
extraction programhits <Tag C>, it determ nes that Tag(>|s a "Start

Repeat " 7ﬂaguoagtd708a4HIGt ﬂba@aasaieﬁmbeéﬁb@’ ea8 TAAdOtPAp DR APPREtRBen " St art

Repeat" tag <Tag and " t" S oDet ail
Tabl e C and Detail fﬁr éPHpEtIH éﬁg pro e?sQn %@gugﬁro\gﬂtﬂgglst %%?%rggesslslﬁ} Atil the

entig Ggﬁgréeﬂtv ik Snwkeg egaedrst &k %\Doﬂ)llré@ﬂ?a‘ﬂépzﬁﬁiélé/sin@(?ﬂécﬁﬂﬁ 212 isAb| the
extracte ata is saved in a file having a delimted format, after which,

dat a pugmeidte SQngstemisatsdar abilhemptarsyaeiba daasas 8¢ a\lq;@ssthbll)g{egbgegl m | ar
t t h 708 | t
ot & naBEE O GeOR BROCeR et eat e SR e R ' BT, | ©

t enpl at g,RrecRSShH thodlenmdirevidds?a simplemietked forfesef ior dtangatie interbid |

tenpl ate processing nodule 112 is to genera e SQL st at.enment a bill
t enpl at ef sbill tsatplath by @hiSFing:in 19gC SUEREHEIS PEIPTT ERTASH L IO 6%1‘1{ hth"’dat abase,

enggr e EOUIR LG SR et BRI G Sed 80 AR PRE A RCRESS SR @Ol BT data

pro rovi des a si ser 1o change the
interf aﬁ?oce@ﬁresﬂ Hinké tHlemHatéEc}hylwsl \Mnglgthaglatan tHedggxc tiat igphigged mrondistor e

generating it into a bill. The 10 logic or n ions,are.int r m of

sor - depimatiheob QT preemeite R FUBPEPB AuG e (P e doo Aibedhe

i nt erface char%%%ﬁﬂ t164taﬁg Fos tFSQ%L Qaieﬁ:at@pﬁlt-’l Is pl qg,gqﬂstltggmmst S
a re

pri mar i PPCET femnts for eVing data fromthe database.
Accordi E@ﬂx ate Birddesdng modpreoldesstor@nmmmL :S(Mcra¢r3©fqrrﬁ}@¢ bididsmplatesgL

gener at or 114 The first task. of | at e .process 112 is to
gendf at abdptaserbe ﬁ%ﬁ?%?'ﬁfli% refrifyed, E’PF‘ flhg,% 5 88§ 2pBTOp ﬁ%{e }g%rtqge%g%cﬁ be
success BoLEFOTshdien d BbRRARG S RRGaRRNhe REGhEdofB@E ent ed.
Ref erri n%k#gn‘FfoéEK?\él hhere is shown a flowchart illustrati ng the
gener at Ist@ﬂ:n&fntsSQ_SQL generator 114 according to one embodiment of the present invention.

SQL generator 114 eases the bill designer's task as it provides a GUI for the user to create

SQL statements by only having to click on a few buttons. FIG. 11 shows an exemplary

20 GUI to SQL generator 114.
At step 800, the user logs in to access SQL generator 114. If, at step 802,

the system determines by the login that the user is not authorized, the SQL generator 114
program is terminated. If authorized, at step 804, the H Tables and D Tables are loaded
and displayed, preferably in a drop down combo box on the interface. At step 806, the

75 user selects a table for the SQL statement from the drop down combo box. Once a table
is selected, at step 808 the fields in the selected table are displayed in a list box below it.
The tables and fields are those created through the Tagging and Mapping process

described above.
To avoid ambiguity, description of the fields is preferably displayed at the

30 bottom of the interface window. Prior to the next step, the user needs to know the general
nature of the SQL statement required. For example, the nature of a “Select All”
statement. It is not necessary for the user to create actual SQL statements. At step 810,
the user selects the desired fields and, at step 812 the user moves the selected fields to a

right list box. If all fields have been selected 2 “*” or other éymbol is preferably

11



statenments by SQL generator 114 according to one enbodi nent of the present
invention. SQ. generator 114 eases the bill designer's task as it provides
a QU for the user to create SQ statenments by only having to click on a
few butt gigeidhss 11 shows an exenplary 20 GU to SQL generEIBOI/OM®RA. At
step 800, the user logs in to access SQL generator 114. [f, at step 802,
the syst ggpldgdderonhaiestehlyattaidiclddiane bérat setdatedudde user cantdetine wottinked, the SQL
generator 114 program.is term nated. |f, uthqrized, at.step 804, the H
Tabl es afridBionsAPe ‘e§:&~ plalsEeat byaarijceilu?:ﬁ @plwgt‘?éed(‘, WSELF eH EBISPFRNEYbp down
combo bo%‘tgﬁ’?liﬁgﬁt&?kﬁgaaeﬁhe Alo15kePL @06 dit 8/ QBnUBE nt&r@lcectr septsabl e for
at e

the SQL s romthe drop down conmbo box. Once a table is selected,
at step 808aldsefdr amlydeheracinhes sl wet alfistabineved @ adiexipioxy ddthernser hales box

belowit. The tabJes and fields are those created. thr h..t Taggi ng and
Mappishg phoBisiakes glogg ke dbove’ 1;@60&@8?@%0@8'0%949 o dggegectrhiegﬁ%n of the

fields i bl dipRkayed at the 30 bottom of the interface w ndow.
Prior toﬁgtﬁél%%t:%@ steep, the user needs to know the general nature of the

SQL statenent requiffedistoinzeeX@hps Bquirtd theagssr earplfeyan tizestaiemeny |

statenment. It is not_necessary fqr the user to creat

st at enmenBanuay, a4 Eep %1%@?’3’ Cﬁa}é‘x%ééwétgﬁlEoc@éSt?rﬁézegess r)godl@t?l}l:aa?g é’%a?'%afl the step
812 the yser CQDTﬁc@n,tahﬁeﬁgh@,QB@%lédt&i dbleti9laded inghihelléBlistbox. Ak fteplRR2,fi el ds
have been selected a "*" or other synbol is preferably 11 WO 01/57745

PCT/ 10BOLthe @@ dmiztidsyidlaytetintent ismaovedtte theHg¥t &9t fi el ds have been sel ect ed.

The user can defing.multiple it L dding in
"where cl auses". ThP& ﬁosdl%fgwb$ﬁggg,eggﬁ%%§égg&po 8%%2?%‘?6?@%% ng eélw{l/ier e

Ol ause” jut t0RiflsSitiay 8pe OF tdbhethk SIS ftaementis raftringdaf,c., Wheheat ses Hor any
wher e cl auses the user adds are noved to a_text t he us kes 5

X. |f r
any ni st mkleoralDigblehdtwtop, 82dhide ysarrclicks b?@@’i‘edétﬂpgﬁ%orb%@tetlﬁwfg‘? del ete
the SQL , statene an re. j i ired, the
user caneagt P i AU Bl er e oy SUORABRE apiler Sl I L Lo
to Gust oghzathtézdst il HOTatdé, IpiTaiedr botht Hftheiusereas acepropernspeaifieditep 820,

the selected table is loaded intgo the |eft hyl?lt box.qutb s%egs@ﬁz 10 t he

cust oni zieblestysten S48 FrerATogEaMAske heruser RSPEEL% e SPC Bbietls e & PRIy sa

generatoy . 114 Lo gengrat %J?r Ay epRed thhBibldl 8Edters ROEiHeiSTIL Whi ch type

of tabl elttlshréaflegéﬁg %';t?%caﬁéﬁ%hlg%hre g?ri%gﬁ%o,e i.e., whet hrzr it igﬁén H
statement is generated and saved in the selected table.

Referring now to FIG. 12, there is shown 2 flowchart illustrating the bill
20  generation process of Bill generator 116 from a new bill template, an existing bill
template from the database server 103 and an unchecked-in bill template from a local
directory. At step 900, the user provides login information such as database name,
schema, ID and password. At step 902, the login information is verified. If the login
information is incorrect, an error is detected at step 904 and the program is terminated. If
25  the login information is correct, a main window of Bill generator 116 is displayed.
Preferably, the interface to Bill generator 116 is a GUL. FIG. 13 shows an exemplary
illustration of a GUI to Bill generator 116.
Next, at step 906, the user opens a bill template file. The user can choose
a totally new HTML bill template with XML tags (step 908), an existing template in the
30  database server 103 (step 910) or an unchecked-in template in a temporary local directory
(step 912).
If the user chooses a new bill template, at step 908 the selected bill
template is displayed. If the user chooses an existing bill template from the database

server 103, at step 910, an existing bill template from the database sever 103 is displayed.

12



table or a D Table. At step 824, the user clicks a "Generate" button on the
interface and then at step 826, system 10 detects whether the user has
speci fied whether to save the 15 SQ. statenment in an H Table, D Table or
both. |fyébesuser has not properly specified the table, BEVBOEAEbS the

program asks the user to specif the t e of statement it is
referr |Img1dtlmon@n¢@tn1€h1él°l§%%?“ﬁél§ gagﬁgb??‘? élodeﬁﬁglolnqgle r%ﬁ step 830
the SQ. st ‘E‘%haﬁe %ﬁ%m@ﬁ 2k 'Ibotx@ﬁle%eéreﬁts@tth&@dali@ut Ref erring

tement js
now t o #ade fl§3n ?ﬁ'éle% wchart ilTustrating the bill 20
gener at¢Qn RS @ﬁ@t%‘se@érv& 103. grees Alesmerct Al stormiafommation pf preweps at e, an

existing bill tenplate fromthe database.seryv nd cked in
bi || tenpdilanc&tldn’sonﬁx definssan filegp @ dilg By SIOTA Hé‘?@f)g[%dmr?ﬁté %g%ray%%g’gleaes | ogi n

o TS 1e LRI&B wagd.ulé- step 902,
t he Jl og‘F’r‘iio %g? g@&&%?ﬁﬁor?r?aﬂ‘én neé&tief&atbe LPd@BeerB@sS Tu P

'S Veri l'ogin information is incorrect,
an e”%{lb@Oﬂ’ﬁkQ@bQ‘ﬂe giat stb&puﬁ'@ﬁnzﬁrmi aﬂﬁmcmpogmmeﬁﬁunég RIFYaRY6d. If 25 the
login in

ormation is correct, a main.w ndow o [ |s
di spl aymddlﬁcptrl@fserFaM Iy, 1k the uieR FResaTROT G %VIPPIaé%LOé:rala(gger%ﬁﬁaq Ste‘% 39% FIG
13 shows an exemp t@rﬁgﬁate' 1h'th§1t05%td'1£&ogfwﬁ1 mls@@v@ idd genrpratar 116 Next
enpl

at step rb?)%StIHPh user opens a ate file. The user can choose a

total | yqdrmutidaive, Binhlks- matmﬁmaedwmlhs -Rvctivagide gestpebudyddemiilexinbeng
tenplate in the 30 database server 103 (step 910) or an unchecked-in

t enfdl atmﬂoaaltdéwﬁmry | ocal directory (step 912). If the user chooses a

new bill tenplate, %JH%DB&Q»%EJ&%&%@s:ehq;du&%uhllooxtefrwmmnsssudhml ayed. |f
t he user chooses an egl sting il enpl at e fTom the dat angg servaeu 103,

at st ep«@ktte SQL eunatansgmemeve dmnpmawxemferd@mb@#‘e CRFAeESE RBGEINS 1D S

di splayed. 12 WO 01/57745 CT/ | BOL/ Q721 a9 the
exi st i nethpi a0plie@iPISatssI R VAl P HIE 4’95 cfé—rl.‘ofljr? Etﬁd ?ﬁ’lﬁrhgor{s‘éhgﬁg_? undo file

and a rul Nofidigle fiYRioaal Ry ;}g&@gﬁaﬁsbllegg]nccus‘erhest deaiage Blaso checked
out from ?thgenldgg{%%ase serever 103. %1

eflles neral rmati on
of py evineyare totdised at fuontsonsmycaémng.th? E?R«Pw‘i %?11 “FtPldéél Yﬂ?fg %r iﬁ

information fromthe aba r ol fin@idk iifstbhats.st or es
i nforna@ci%%o%%‘@déﬂmﬁ’afaﬁ &%egﬁug dctrgit%u Bs- funct |%n fileis a

file that stores ipdQrgras gf-@gmaheidgﬁn;tha)lbgcd’rlesamdn@mﬁcd\gs@r@wous
nodi fications. Finally, I

he user choos froma t ra I
di rect OCQmplanngtherblEEQneratﬁlgeNP%QSF Py 4t O?E}Fﬁlaﬁ ‘ére?tﬁggﬁge? %{ I“%gl rectory
wi becéjrimss o? t\fle moc{] ge@ Elllstte&Bla?elﬁndQOglc files. At step 920, the logic files and bill

20 template are merged and XML tags are converted into the user’ s definable scripts,

executables or procedures at step 922.
At step 924, if the bill generation is successful, a duplicate bill filename

will be checked. This is done to avoid redundant bill filenames. If there is no duplicate
filename, at step 926, the bill template and logic files are checked into the database server

95 103. If the check in process fails, at step 914 the bill, bill template and logic files are

stored in the local directory.
Referring now to FIG. 14, there is shown 2 flowchart illustrating a method

for use by a user to preview a generated bill using a browser. First, at step 1000, the user

logs in to gain access to the user site. At step 1010, the user’s ID and password are

30 verified. If either the ID or password are invalid, at step 1012 an error message is

displayed and the process is terminated. If the ID and password are valid, at step 1014

the user can request to preview a bill from a selection of available bills. After the user

selects the bill to preview, at step 1016 user-definable scripts, executables or procedures



definition file, a rules-undo file and a rules-function file are stored as
hi dden files in the 10 sane |local directory. At step 916, Bill generator
116 then plugs in logic or conditions, such as, "Create SQ Functions" to
retrievew@afid7iss0m t he dat abase, create system functions PCTARO1/00723t her

applications, assign values to variables, perforn1arithpetic oper ati ons
and/ or adthe wemstirvéronainviokpdinseexgpigehni 8B LRk isiser-ReigRaod %gPFar i abl es,

t he user nust, .decl are t hat u 40 i : di ng
the 1ol UGS THBree T A re AL PA R PR PG Rb e glIrb PSRN 0D
var i abl gswakife Gab thefe®biovaet i displayt dhthi mgerfisinct satsfed witls thebiBtBe  When
plugging in the logic, the Iogic files are npdified. %g upon gonpleting
the bi | [usgemey absckgt prigeassnddhqwipls Sl gineratioaProgess WHERE B@°ded st ep 918,

whi ch consi st of . if i ; i1ty 920,
t he Pogic files aﬁﬂggF?ﬁgt%%Eg%E% §féag@%ﬁﬁépgg%3gﬁ%k§ﬂ{5{§§§1§$g§%§ﬁverted
into theeus@irinshdefll pakkaichent ptaentmexeptadl €5Gor5 groocedanyde bill ist ep 922,
At step 924, if the bill generation. is successfgj, a duEIicate b%ll

fi | enamsextiptrhath FlehEe /s trmpampls bbiaklerHugHEsd P edlirfahiiBitg 2pie| enanes.
If there_is. no_dupli iy] £ RARE ; A26, hd | Ficenpl nd

| ogi c fif longxﬁﬁé%ﬁgggfﬁ%SL§he d§¥§ %ﬁ ﬁ%%?%?ﬁn%gﬁiggé I?ﬁgﬁéﬁgﬁgik in
process faidpte bidttempripe @itd XDME thdsl [FIGb18 Hepti@spieampleni !l voindt fsi | es are
stored in the |local directory. Referring nowto FIG 14, there is shown a

f | ow@hardisnilayed Sy rakPW§S™a net hod for use by a user to preview a generat ed
bill using a browser. First, at step 1000, the user 1logs in to gain access
to the user site. At step 1010, the user' s ID and password are 30
verified. If either the ID or password are invalid, at step 1012 an error
nmessage is displayed and the process is termnated. If the ID and password
are valid, at step 1014 the user can request to preview a bill froma
selection of available bills. After the user selects the bill to preview,
at step 1016 user-definable scripts, executables or procedures 13 WO

01/ 57745 PCT/1B01/ 00721 at the web server are invoked and executed. At
step 1018, the user-definable scripts, executables or procedures process

and then format the processing output of the bill before returning it to
the web browser for display. If the user is not satisfied with the bill
the wuser may check it out again and the whole bill generation process will

be repeated. 5 Figures 15 through 18 are included to provide further
illustration of what is

14



seen during the bill generation and presentnent process. FIG 15 shows a
sanple bill in text format. FIG 16 shows the sanple bill table structures
(bill schema) after the table <creation process in Database and Xl M.

creati owgeressi ng nodul e 100. FIG 17 depicts a sanpl SGBPIREHD| at e
with XL tags. FI G 18 depicts the sanple bill when it is 10 displayed by a
br ows erWHAL IWCOABHEIALS:PCT/ | BO1/ 00721 WHAT IS CLAIMED IS: 1 1. An

el ectronic bill ggneratQr ...cOMPY bifl RYeradr dbngRBhS Cchema dat abase gener at or
configured to recéive a bill "3 having a format to be determ ned and create
a user-defined databasan bl sehdmaavdaighage gensrapmeqniigupd thiredels:a Blly dat abase

server configured tq receive and store the dat i avid 2nd 7 a bill
data prioressolormavioty et aRE Bl R 2 ‘b%?ﬁ%?ﬁ%“ﬁ%%%ﬁvgﬂgi&% A }nr%tao the 8

dat gbas u-f%ﬁg)oefffél .ds to create an electronic bill. 1 2. The system of
clai'm 27 Wnerein the bill data processor further 2 conprises: 3 a data
mapger configured to deterbdsnecryrecondenige O feCENE BRFIOTH dlaﬁigaseéfatbl&;si tions
of the billing data in the bill. 1 3. The systemof claim2, wherein the
dat &base serd€r is configured to 2 store a supertenplate, the

Supert enpl ate cont gijniRgpkbsstievRRSSid: bivhp €sr mimpioybillieg bith intedre 3 be

formatted. 1 4. e system of claim 3, erein the data mapper is
confi guiaefbatotab? fidds toheeaupeslearqpiabid t o det ernine the positions of the
billing data and create a data 3 extraction programto extract the billing

data fromthe bil). 1 5 Ihe sysham of, £kabmdyiihel stksbendata pump i

confligured to 2 recei r‘action programand use it to extract

t he bi I ljipgisdata and punp it into 3 the database table. 1 6. The system of
claim 1, erein the bill data processor further Z%Qtﬁ ru| S&Sh 3 an XM
mapper for extracaﬁﬁngPPr@éﬁﬁuﬂeﬁé%ﬁ%WWSﬂFa%F@ﬁt iy gt and the

4  positions of the billing data in the bill.

1 3. The system of claim 2, wherein the database server is configured to

store a supertemplate, the supertemplate containing all the possibilities of how the bill can

88}

3 be formatted.

1 4. The system of claim 3, wherein the data mapper is configured to
2 use the supertemplate to determine the positions of the billing data and create a data

3  extraction pro gram to extract the billing data from the bill.

1 5. The system of claim 4, wherein the data pump is configured to

9 receive the data extraction program and use it to extract the billing data and pump it into

3 the database table.

1 6. The system of claim 1, wherein the bill data processor further

2 comprises:
an XML mapper for extracting bill data from XML-formatted bills.

7. The system of claim 5, further comprising a bill template processor
configured to retrieve billing data from the database table and render it for display

through a predetermined bill template, the bill template comprising a user-defined subset

W N

of the supertemplate.



1 7. The systemof claimb5, further conprising a bill tenplate processor 2
configured to retrieve billing data fromthe database table and render it
for display 3 through a predetermned bill tenplate, the bill tenplate
conpri si M é1/3134 - def i ned subset 4 of the supertenpl ate. PEARGONIREE7745
PCT/1B01/ 00721 1 8. The systemof claim?7, wherein the bill tenplate
processor 2 conprises an SQ. generator configured to create SQL statenents
for netrieving bil8ing TBe shastem pf Jaimt hevirseiabasallitgplte arogessqthe syst em of

claim8, wherein bill tenplate.processor [ ] . g bill
generat GOTPRAES & é@ cePﬁI@“H§§B igged oaﬁ&%e §§L| sfrtl%{g%l? Igtcg:gorgrfe Ha&i)r%.éld[ﬁﬁltné’rrpl ate by
3 pl %Qgid%gaﬁ%ltgghgtaggseqwgi tions to affect the generation and display of a
bill. 1 ) e systemof claiml1l, wherein the bill can be accessed

remotely 2 and el ectronically displ a%/}eo[ by a browser. 1 11. The system of
claim 1, further cdnpriEhagysimiaf daisbhverestianhoby eRBEPrOESHFT HTAEd to

accept a hill of. .an int far C I
oper abl én‘flﬂd?(fnl?}grgte%?ﬁ%éorﬁﬁtIaﬂ?“rgr?%}gtu%?% O'g géﬁge %ﬂ%%‘}ﬁi@ﬁfegﬁlog@%? pd(li:erb ating an
el ectyr oga'lﬁag%g Iy 1okl rBh Hiedne MaTfdcsihe getdrerioarsit digaaypbf Bbific ovi di ng a bi |l |

havi ng pifurality of bill fields containing bill data; 4 selecting tags
froma list of tags to identify fields of a f portion of the

irs, 5
plurdlity of bill ¥3.el dEhe &siat Phslag Héwl@cf%éh‘{ﬁ‘hiC&EﬁFiaFﬁFsﬁderleH‘?t@f a

Zggioprceidpa?lrﬁé 6%888{??%2?58%95‘gb%%%r&%er7 bill fields; 8 using the selected and

ase structure in a 9 database; 10 extracting
the bill data fromthe bill fields; and 11 punping the bill data into the
dat abase structurell.l 1Bhe Skemefdad bffughericvmpRisinglredatd pONVEESIQMLt abase

structure is 2 configured as one .or nore.tabl es. 14. Th of claim
12, fur tHetessaepriSHRY @ ARt &Y Oéfa“%P’a%*tf&f‘???ﬁnﬁﬁgda%%cemb’?sﬁ%%u %ﬁé%?&each bi | |

field i %p%ﬁ%léatiolclonyéjt PG A1 SMHREE tERRL. at e;

1 12. A method of creating an electronic bill, the method comprising the

3]

steps of:

3 providing a bill having a plurality of bill fields containing bill data;
4 selecting tags from a list of tags to identify fields of a first portion of the
5  plurality of bill fields;
6 defining new tags to identify fields of a second portion of the plurality of
7  bill fields;
8 using the selected and defined tags to create a database structure ina
9  database;
10 extracting the bill data from the bill fields; and
11 pumping the bill data into the database structure.
1 13. The method of claim 12, wherein the database structure is

2 configured as one or more tables.

1 14. The method of claim 12, further comprising the steps of:

2 determining the position of each bill field in the bill using a supertemplate;
3 and

4 defining mapping rules for pumping the bill data into the one or more

5  tables.

16



3 and 4 defining mapping rules for punping the bill data into the one or
nore 5 tables. 16 WO 01/57745 PCT/1B01/00721 1 15. The nethod of claim
12, further conprising the step of: 2 generating SQ. statenents for a bill
t enpl at ewoahissyeged from a database 3 server storing the F&TABALYW721
structure. 1 16. The nethod of claim 12, wherein the %i |1 can be accessed
renotiel y and el ecti.oni dat methedpickyad 2ofPrRchf YRS £F¥P %fhe net hod of
claim 12, wherein prior.ta, L Vi BioNge . igh b dagBarRErti ng
non- £ext bill dat ag‘?ri’?”tt}?@ %@#‘q%a%}%ﬁ&gﬁ{ gggwtegfg?ﬂ f %)e!r?ﬁrrﬁxaa{te.a fﬁanliB An el ectronic

bill scr es@}‘jeplgto@ﬁg tRé esepdsaRRtctegst em conprising: 2 a tags generator
configured to créate a database structure by associating a 3 set of tags

with a set of bill fields; 4 a data. per confi ed to define i ng
ruled for extracti hg bi iThemgthog ﬁé?%mnﬁﬁowﬁaﬁm %’F@i&%@%ﬁ%&“?ﬁé@% ing
data into the bill .fi.el r d by the tags; 6 a bill tenplate
generiat oﬁfnd(?é?ﬁﬁoﬁiﬁagﬁ dfsgﬁj%reéggg%zcﬁg M.-formatted bill 7 tenplate; and 8 an
el ectronic bill presenting engine configured to display the extracted 9
billijng data as renger edht htethoghofichembiZl Whersippaereo the step offprevisng 18 of
claim 18, further conprisjing a.database, server nfigured to store the
dat al?asebi¥lt cQuyening Weﬁh@u@ﬂalmﬂbﬁa@gt%?}aslofg.exqﬁ%&gyst em of clai m 18,
wherein the bill tenplate generator is 2 configured to accept user-defined
Iogié or conditionggto g&{ a&trohleidicsRtiay and pR3entilbet systeoombrishai m 18,
wherein the electronic bill presenting 2 engine includes a nmerger engine
configured to ner ge tddsezchiivor tonfrrtdie drats 2 CaRPRSHUCHIGRY HFPARIGYI ¢ or
conditions. 17 .

3 set of tags with a set of bill fields;

a data mapper configured to define mapping rules for extracting billing

: data from a bill and pumping the billing data into the bill fields represented by the tags;
6 a bill template generator configured to create an HTML-formatted bill

7  template; and

g an electronic bill presenting engine configured to display the extracted
9  billing data as rendered through the bill template.

1 19. The system of claim 18, further comprising a database server

2 configured to store the database structure and the billing data.

1 20. The system of claim 18, wherein the bill template generator is

2 configured to accept user-defined logic or conditions to affect the display.

1 21. The system of claim 18, wherein the electronic bill presenting

engine includes a merger engine configured to merge the HTML-formatted bill template

(3]

3 with the logic or conditions.
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