1 Description "Dynam c nethod for generating XM
docunents from a dat abase” [0011] TECHNI CAL SCOPE OF
THE I NVENTI ON [002] This invention relates generally
to dat abases generated by conputers, and nore
particularly to the automatic generation of docunents
of the type using markup | anguage XM., "eXtensible
Mar kup Language", when interrogating databases. [003]
STATE OF THE ART [004] Databases generated directly
from conputers or through a Dwsérpridn have been used
for_a very long tine NUMEr ous conpani

adm Iﬁy namigmeshed é?ch“é'leF atin g Y81l docyrpemis lf'éqlﬁla datakasper
organi sati ons. Databases are entities wherein it is
possible to store data in a structured manner with
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that contain all the tinet b es and the status
r eslanguget SML.ofeXtensitle Myplnep bingmbge™t Whemintdriomating databases.

thr@H%%mr all the offers of

i nt ' ins. Travel agencies may then

acqeos] tihitsbdsed @nﬁﬁté@ﬂré&l?rﬁoﬂﬂdﬁﬂ@%ﬁs dr@hﬂoﬁgh WRktwbrk have been
particularly now that the [nternet all ows al rivate

or Ysedlorca veratlong keethy memenotie eoonaies edmmrﬁm’f@n@ﬂed all kinds of
t P%gﬁﬁlg§§% ﬁpgth%l' %%aﬁps?ﬁg%g %)%Tﬁ')rglg rsgérlgge lﬁS §%I€ftll'ghtlls3§0381ble to

t hIS$01‘B rtfatrr imi sercturéd @fhnén withdbe bt GRBiBIR! retiid@lafiad.aThe major
he users, a database managenent system

tp&e pé&ﬂpg sgtabzses ippsherefose she fas g%nbe)bpan be accessed by a
sofﬁ (T?of‘@i@l*ekéfl%éﬁ?{‘ﬁn{uli‘tﬁﬁe u@ﬂ,abl e dat abases to be

manage oW SI rrp e-access to the data,
aut[RO5]i Swor caamplesthere drhdatabhwes vt icomainodll heltinhgdhtdes and the status
ata present in the databas

(otrtseratioet pbRe Mg h?e‘iﬁheoﬁfhﬂef GoPpEaN fsorodbeaal the offers
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rel ati onal rg nlsest ata 1 n the
f oranywheredt Iﬂ&wofl'ﬂl,@adm@miy aow dinad el Intanetoaﬂmmgall pritdte or public

-mat hemat i cal, conce based. on_the, theory
R S8 6 b Bler SR e o ﬂ'ﬁ?refﬂra bt £o%akt & & diabasesis generally

of |ARe@ES@ARIDA &ftwé&nﬁekd&@@f)@me@é bl find Gl 8tHi® formation.

The rel ati onal operations enable new rel ation

(t 490@) Inerier tor emtroll the data, as Well as the users, a database management
system (DBMS) is required. The DBMS is an assembly of software applications that
enable databases to be managed, i.e. to allow simple access to the data, authorise
access to the information for multiple users, and to handle the data present in the
database (entry, deletion, modification).
[007] In most cases databases are constructed according to a so-called relational
model, which organises the data in the form of tables. The data are handled
according to the mathematical concept based on the theory of assemblies, i.e.
relational algebra, which consists of an assembly of formal operations on the

relations. The relational operations enable a new relation (table) to be created from



2 elenentary operations on other tabl es (for exanpl e,
conbi nation, intersection, zven difference). [008]
A struct ured | anguage of querle has al so been wi dely
adopt ed. Known under the abbreviation SQ.,
"Structured Query Language”, it is at the sanme tine a
data definition |anguage and a data handling and
control language. The definition of data is the work
of the adm nistrator. Mst people who use the SQ

| aWargrﬂpérdﬂﬁ)ﬁs toneothea tad ] el bﬂﬁnﬂlé‘n&ﬁﬂlﬁﬁatlwllﬁ@rsectmn or
enables themto select the data of interest to t
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selthe bblonviapet SQIQIStruouked Qasryi Ieﬁgaage”on isey ﬁrmme tnne a data

elé{abl onal tables in_order to make them avail abl e
giion langyage gyd 4 %thbaré%mgéariapmrsalyl%@@ Efbﬁé?ﬁﬁnﬁfon of data
thq t Ath f mgg
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hasiabrem:ndhag dmrgmngd, seltclpgnathes themptol mheomftheadqua atf aotetest to them.
r-.Text Transfer Pr ot ocol "
¢ st R PERE G AR B B08 itRerRL G e e 650e data handling
kn%&%ﬂ?@ﬁ the RELB@TEcQRmWED. BARE ondihttbrdl dfseWBD"it enables data
The rfd Wde Wb allows information to be sear ched,
i t salepmomcm tochbet ¢aried mhlopmaeveon ralationalgables in order to make
n hypertext or HTM., "Hyper Text
T b Rladed Ok,

s | anguage enabl es hypertext

doc[urmnt\mth QhdexwiRadined ddaloparit BE it BdraYe dnd Yhedinélinking of
browser. [010] The HTM. | anguage is a speci al, ve

of ASPEiC \ands PBHataf netweTieh itrbre Allepiefi ke carkanzst adatad has been
ad%eatnﬁ?rdis@dtlﬁﬁ tﬁIng&) 10Bo?tﬁ 191'8%)%81 gﬁ nﬁﬂg‘aﬂ_&@ﬂm&p Ykt Transfer

f or mat I ng, revi a I on

" StPaodaslt, ﬁﬁhﬂﬁ‘ﬁhghzﬁﬂ déRelopment-eNg wog@iuniddiien S&ttm known under
| anguage is _a symbolic | anguage which is still used to

dedBs naee phWebolhe c YYorkd Widg Wed™ ofheaWadld (Wider W el allowpinformation
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generic y means o ers
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onentsg of a do unment . . Al t hoygh, .t he | I
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desapidstiggtedpplandad | advptaguirc Khy 198Asnet rdes@ibei tlscuments and their
a rfia]:)rma.ttlng, G&iown %n? ersﬁggll)f)r%{nta%/ior? fSGML, “Standard Generalized Markup

Language”. The SGML language is a symbolic language which is still used to

describe the logical structure of a document, and not its topographical aspect. The
principle applied is generic marking, by means of markers, of chapters, paragraphs,
~ preface, introduction and other components of a document. Although the simplicity
of the HTML language has contributed largely to its adoption, and was wholly
adequate at the beginning of the Web’s development, the requirement for more
demanding applications quickly demonstrated its limits. Because the simplicity of

HTML was achieved at the cost of absence of scope for further development, the



HTML was achi eved at the cost of absence of scope for
further devel opnent, the 3 need was felt very soon
for a | anguage that offered posSibilities of

devel opment and adaptation simlar to the standard
fromwhich HTM. was derived, i.e. SGW, but avoiding
the conplexity of the latter. The response to this was
a new standard proposed at the end of 1996 by the
organi sation entrusted with the task of standardising

t hale\%‘(l.l Iovas Bt SeSt oddbita hapigekhavatiaed pddsibiligest dmiElbement and
up .Language". Just as SGWVL, but w thout it

%B’ﬂlw sihy tpgh%\sta@@aaﬁma@@h M Ve clsTiaed tifge SGML, but

ﬂ%‘t’l‘ﬁg% Itl‘l l.ar..: i
eng%l es hew cr)nal qutgeefl negl% 5@“&%@&% ‘tg?s A% standard
cl q“"mse‘”eﬂc ‘hephn@mfoﬂ% thgxthe afghnisatiemadmtr@sted with the task of

doc € V{/ per so gl sed. The suyccess of XM
1 SRR LS B Wb, Vs R, bEne g it X, stensible Markup
t haniggud | tJ§ste&§t §G§/1Lb'ﬂdtt\¥1thdu'i ifsh @%ﬁlﬁ:;ﬂ eXNﬁ??@H' IgEt)élanguage

and syntax of the data It contains to be structur
andvkich &bﬂblshéhﬁ HIMR |languags te fberexttanrdednbt psticplat,sit regables new
i nce

cr Byl e BRI o B ArRib S, and it enaes

de rdo\tﬁﬁeﬁtﬁ edTbél allBaRsRMaliseBAThd Sukayslof XML afek RNAS ability to describe
dat abases descri bed above. Data obtai ned by neans o

' SQLanyd‘lﬁE'“r demain[thanks teidinetansibilite. lisealdes theevagaldary and syntax of
ttﬁ‘% 854t c%ﬂgan].'isqg'be S{T[ll&‘ln%g a%(@ extablt s&% ments for their

play in a W ndow opene browser of a

use[f)l 1]y is' ehetefore mmpnsmgdhﬂgh@mL lhizvaBe hexBeml @ed since its
al ready quoted above, of databases i nterrogat ed

b
t r SURAHORg o fegmatiing  deqiments rentainjug r defal geiyedoffiom databases,
per {I:%Ldrﬁ/altélﬁfbngf dﬁt%}?a ﬁgslcﬁ ‘}%e Da¥s {)gtanmneg ri)é/ ilans of SQL

fact, e “cust onmer s ese rave agencres
hi gjublyewarl ed requirenents. Dependi ng on vvhet her t hey

ar | i_daymakers or RQusi nesspen qr -

sereldl J’go%?veﬁh@e 5% & o ablemg e iU i documents for
Vertﬂelfjﬂlsfyl% Ghta Wihddh! ene& ﬁy HRCWeb b%&\ﬁsérrb? LK n‘i’z{y feﬂﬁlre major
staff in these agenci crease thelr produ ct PVIty
an godingswbik. iln the @amapiecalmadyr&;uoaadt amifvac bf datab{iﬁiailterrogated by

t omat.i ¢ generatj on of ument s has
gﬁf’&%&gsn%&"% riaE P t %FGHPE‘EFf%e imeromalisation of dhgedisplay may be
devghopests ®f fddae t
made, fgﬁ?lﬁexanpl e%t gﬁdg&%gxt@eﬁ”ﬂ?eggﬁg &Lqét% mg@m&?i@ché%my varied
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wh 'Wgorllneqle % IelPecﬁon o?ﬁlt rh%ga an% gr Br%rs g&t[at?& r)é% bg %’grlfzncF&erent in order
- to facilitate the work of the staff in these agencies, increase their productivity and
result in greater customer satisfaction,
[013] The automatic generation of XML documents has therefore attracted
particular attention from the developers of these applications. Reference may be
made, for example, to a patent issued by the American Patent Office (USPTO) under
number US 6,636,845, which describes a method for generating XML documents
from a single SQL query “Generating one or more XML documents from a singlé

SQL query”. However, the method described lacks flexibility. In particular, it relies



froma single SQL query "Generating one or nore XM
docunents froma single SQ query". However, the

nmet hod described |acks flexibility. In particular, it
relies 4 wupon a static definition to describe access

to the data. Therefore there are as many definitions

as types of data to be accessed in the correspondi ng

XML docunents. [014] OBJECT OF THE | NVENTI ON [ 015]

The general object of the invention is to propose an

I Mapey aGidaet dathid@r to §LBEHAEdceg KMhe datl MBBcSork NI are as many
dat abase. [016] A particul ar object of the invention

i s deBnifenap @pe° deacegssedn thejerstryaending Kfladocuments.

dy hC F o the data in the

datr[‘ggﬂzls&@f s PERAION of the invention is to
obf@is] (Thiesgedyrahwbiectef thri invattidayisusi prgpese @oinyproadd miethod for
of nested | at es def%cri bed. in the database format. _
[ 0B8neratin oty frgsp adakbasfent i on is to sinply

an d u c t

R AT kBB, OF i ToveliRlih B0 el ShibRto gencpate an XML
degpesnaft frome p dynahicsiafinidion of 6d@}s MHthe dathar theljabbase,

ch teristics. and. advant ages of. this.ipventi il .
be LB Aefhier Biehof e gRastR s phiet fhis dynanyic defjption by using a
eX@fibBinatloh BEndsadd teimbREsdRSGIYeR i A Rbbaseforanpanyi ng

drawi ngs. It is understood that other advantages nay

be [¢1d o PpBirthrce gbject] @2l inSemimRY ORI andweEhee thg uober of XML
A l,cal | i t l.east -

o B o0 B it SBISP OBF phng RS of
dapabasatisaSolescri bed. The net hod consists in

defining a plurality of tenplates in the database . .

f ol it gf%ﬂ@cwh@reﬁlzsp‘éﬁ,e@laé@mnﬁs agk @dvanigges of this invention will be
in i i ' i . ) e

| DSbPAPLLBT5e U SRR @151 bGP Bl acyrion and
exhcadtpanging drawings Heissmdes®odaliabéase ddvaithgestmaynbeoihcorporated.

se f records. The instructions of the tenplates are
ox bl e SUMMAR Y, OF SHERNENEIG® Teast “one XM

1
doggmnig tnli‘&fi%d & Hﬁ%ﬁl&ﬁ@&ﬁlﬂ@é&rﬁﬁ'{%‘dw st bROSINE @Rluhent that

of ‘'records. The instructi I nc e at | east one

c akbnthins datecextmntefl drone alsbimg datapasefis tiberibede The method consists in
te ates. _The XML docunents cansjst of e|lenents that .
| P GRBE A PIBEYAR TR Oh i REiR0sa HERE REBJempiates contain
t h@kedutabf@iiRdtAICASN? Qikrles MssGliRBBRYitle YaBIEf- thENRmplates are also
met hod al so includes an instruction to create a new

el delmad. Whe slucties ars ssghiocxtractidata fromy thasource database in the form of

~ sets of records. The instructions of the templates are executed in order to gencrate at

least one XML document that includes the data deriving from the sets of records. The
instructions include at least one call instruction for calling any of the other templates.
The XML documents consist of elements that include attributes. The method is
characterised in that it maintains a current element concept. The method also
 includes an instruction to create a new element which is assigned to the current
element. The new element then in turn becomes the current element. The method
also includes an instruction to create a new attribute to the current element, as well as

an instruction to close the current element, which consists in reassigning the role of



el ement. The new el enent then in turn becones the
current elenent. The nethod also includes an
instruction to create a new attribute to the current
elenment, as well as an instruction to close the
current elenent, which consists in reassigning the
role of 5 current elenent to the parent el enent of
the current elenent. The nethod includes a file
definition that nakes it possible to construct the

narmm@ﬁt ¢lbmentMo tHO parBidlemb® of Sh@airferd cled®int. eNRB&hod includes a
' cones the current elenent, and to specif
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Each o{ thaglf nplate instructions is applied to each
r edti 8 ingifictiogds sXetsRrgp bR th\rrﬁcle dpBaitign i5 epey and the root
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database I1s a relationa ase and t ueries ar
queSﬁtSle rapird$ Diseipstrimgions) Iaaasmmxpretddeb)stlreuKer gehetpier. yfhe source

e kno S The ¢ | ates, quer.ies,.
|l REe 5 R ePheip sl e OF RGeS yr dtetiey Ghigh gbey the rles of
Cconh@kin@dured ({uﬁﬁy faa Mgl kol ﬁSSQﬂ The li&Rplate®NGueries, instructions,

rel ational abase and may be inciuded in the source
datﬁi@e@ﬁmtl[oom BRABFCDESERIARIGN OFthHErml GURBBS[1028]least one

o eBHOR0 B R A R bR e e S ARIRE or 0
appeeyntBRIEFDESCRIEI @GN of Ties FIGOREX of an

n‘i d| ment of the invention, which is illustrated by
t haV33g1 1% PrEPasseonhiasis asgwell awthfgﬁharaomréﬂéas rﬁnd[a@zm}tages of the

£ e Eticn B8 WEcdEwBNELBhton hAe Ao CPURTRRIGH (O shlbodiment

of of the deféntionj evhiclald ¢isusahtetgy Xid- fommgaidébmph%@ drawings,
FI GJRE.3 descri bes the process which relates to the

ge ilon of the files .on the basis of the content

of fi e :
o 020, Gont 4 80 B3 oSG
de$e2i]b&$GURE (3r dewsibes) ghoftracttmenpf ahe . defiddfth fabldgdRit the XML

descri bes the instructions of the tenplates. [030]
FI EFREY?"i s an exenpl ary enbodi nent of the invention.

[ 0%dd6) TFeGERIEAS f@l%?crﬁfe@%é‘@%o%@ SvIdElY Sdlatdy t9VB¥e Sheration of the files
exanple and do not limt
on the basis of the content of the file definition.
[027] FIGURE 4 descries the stage of creating the target XML file.
- [028] FIGURE 5 describes the processing of a template,

[029] FIGURE 6 describes the instructions of the templates.

[030] FIGURE 7 is an exemplary embodiment of the invention.
[031] The attached drawings are given by way of example and do not limit the

scope of the invention. .
[032] DETAILED DESCRIPTION OF THE INVENTION

[033] Figure 1 shows the overall method of implementation of the invention, which

is used for a software application referred to below as VISTA (100), the purpose of



scope of the invention. . [032] DETAI LED DESCRI PTI ON
OF THE I NVENTI ON [ 033] Figure 163hom5 t he overal

nmet hod of inplenmentation of the“invention, which is
used for a software application referred to bel ow as
VI STA (100), the purpose of 6 which is to nmake
avai l able to renote users information extracted froma
source database (140) by automatically formatting
themin a formthat can be easily interpreted by the

br ovse $s & mdk@S&aHIESo rERStedalcad #8Brithtidn cftficted from a source
exanple, contain the offers and status of

r eslatabate 6HY) OBy iantosratigaliso fetmating theshainng form thpt gan be easily
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Internet. [034] As discussed in the chapter on the
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-adopt ed T i s, therefore_based ener.gti on
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di SPAYaAGn ! 1@9 'W3@ ofE eWoﬂdt W@Wéb'@éﬂs@ﬁluﬂ*e it has been very widely
i nformati on sought” available to the users. For this

puradopted.t VES Tl pé ﬂm@fomwbds&d)@)l thegeneratieh bhdoddvhents ineﬁle form of

TR e D RS BREcaR BREPThkipkfs PROASiion sought

suranhlmﬂ@to&us Rs&$. Rddehis Rﬁlpbs&me% WRBiOh ¢ B00) GRIRP AAY thRML files
M crosoft Corporation. SISO the target files

.ger’ﬂé’rfmaéléOfdﬁwtﬁgthmlyéﬁfei@aﬂsﬁrdn of the parser, objects

é}gﬁm%e éa?s%? tI% %g%aggqupfggfﬁ%vr?r J)gg Sf)gisg %\%Xre I\ﬁtlgﬁllietrg Such as the
geﬂﬁlﬂ&mﬂAﬁﬁhcm&d@@%’mﬁ&bﬁ)ﬁ%ﬁoﬂtm i s based on

rmdels or n‘gqﬁates e term"tenplates” is used in )
t hehrahysis af theotangat cfiles igenesntas, ldwingnthenesssution pf Ehe parser, objects

Xwﬁi’osgrc%nﬁttﬁﬁﬁgﬁégéﬁ ‘gﬁ? P&eﬂé @g@ggga ﬁrf‘?’ﬁ %?(fv(rs]e?’ Q?th%fagﬁl'?&uon user.

nera angua

t heg03ﬁa]I athieQXRIL gaicedias@20)sesdd td Igendraﬁpnaleﬁlec mbd@ed on models or
nested to increasg tqew possi kil of being re:-us

ThdceRiaise dthestere c Sraplags't & used in |thﬁ/§ﬁghl%hteah%0%étt§rawe on these
| NSLbUGE). %%gta%tofeﬁ% e c‘léﬁngt'icﬂ{ Eabﬁeel(i’iyogtJNhé(WL generator in the

generat or can be re-used Int r-cont ext
corfornctt anfl ia thertphgee af p:he eslationah daebasef usedcPhelsempletes can be

[ :g’%tg%ls(i‘e)évfgf}%g gﬁeqq'g tbg} %Qe rlggyhsg "ﬁrl]en‘lce(r:l%lates according to the

invention are sets of instructions that can be interpreted by the XML generator and
can be re-used in their context. The context of a template applies to a set of records,
or record set, according to the English technical terminology, i.e. to a partial view of
the database obtained by means of a sPeéiﬁc query issued to the latter. The queries
conform to the structured query language (SQL) as previously discussed. According
to the invention the queries are defined and stored in the database (135) in the form
of objects which each provide access to a particular set of records. The query objects

may contain parameters. The parameters then serve to modify the query. For



t he dat abase obtai ned by neans of a specific query

issued to the latter. The querlgs conformto the

structured query | anguage (SQ.) as previously

di scussed. According to the invention the queries are
defined and stored in the database (135) in the form

of objects which each provide access to a particul ar

set of records. The query objects my contain

parameters. The paraneters then serve to nodify the
quexymplepin @ databaeigch lists alldaé BoAsan Whitedty! 4 §hisryahdy be defined
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in the library. 36] XML i's the nost suitable
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|nv ntion takes, advantage, in particular, of the use

afyrtage, %PW@@%&@r@emﬁ gﬁé@@ stoagtueetly query language SQL already
f
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be téggﬂéﬁMlI&ﬂmudm&ls toibe¢ gerguicdeddd @otieghits thetdiatibhtior fdahe users,
connect with their browsers

use he tlne t hey
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i nPidgedundancies, ke drsplaymfdhs infbheatianr fot the juser mBhts other criteria,

Mo R Rl B SRS SRR aalf B2 el Sud B ES Sred by he

‘c ausdredn Qust a@bvell% QOEEsut Athd SRPETRH HRBMPYendBE by the invention,
| nventl on the XML generator (120), which relies

upB¥ ﬂtwleﬁﬁleﬁﬁt@rs(léﬁ), ichyrslicn upomthetterbplatss of the definition tables
(110) and the associated query definitions (135) to create a small number of target

XML files (110) containing sufficient information for the user.

'[037] The definition tables, the templates and queries according to the invention
may be contained in a database that is separate from the source database (140), as
shown diagrammatically in Figure 1, but could just as well form part of a unique

database (150) without problem.



(110) and the associated query definitions (135) to

create a small nunber of target, XM files (110)

cont ai ni ng sufficient infornati%n for the user. [037]

The definition tables, the tenplates and queries

according to the invention may be contained in a

dat abase that is separate fromthe source database

(140), as shown diagrammatically in Figure 1, but

could just as well formpart of a unique database

( 15038]WTthB prutpdRé @B ke invEntidrOid Sherdfos: PUidReRe: RV laecuments (110)

| nvent| on is therefore to generate XM. docunents (110)
drann a singd &01@%@6@) (auetntional dasgbasq, sppRpeehbypaldware applications
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theglglgta1 t hensel ve aefne t ere ore pr OVI ga t he use ereiore
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' t %lﬁiaBasieﬁtsEH@n ﬁi&rﬂ&ﬁhatocff the Qadeﬁtﬂuﬁ{erodﬁlhﬂﬁixﬁﬁges may be derived from
advant ages may be derived from this. In particul ar,

't héhigdugadismiant the ideeelppmshidime rﬁeﬂlortmd h@kmﬂgﬂ@ges m gdatabase
dat
fi la%tg % o 91 V}Z%ggrnrg auggt .%Wee%ﬁ@h% iy %ﬁ&n( %g%gélg\i/tlron such as

t hexlsmr got))mﬁaemﬂe lalle€ SHudt 1¥8s LilRNhARKLVIge 6 updeetand correct a
and correct a specific code, Mreover, this can be

caspatic sgde.dMaseqvey Hys tase B oReied; @‘Hafilge"ﬂrYebpfoﬂ'@l professionals
for P

n%?ﬁﬁtl\?ﬁ%{](geggﬁgh@ﬂ% eé@ﬁdgﬁﬁ% ?]t%eigfl\flgTé i 1t ]geQaﬁlB]!e whereas the
s ofdbvﬂb@nahtvmmpéceﬁu isdifé@axemmml réquire exmsmrdodmg work by highly

geci al i sed progranmmer S [039] Figure 2
de§E?‘il@1§§ PETERPESt ure of the "definition tables" of
t heg e a C | I L
i T PRGN LAk MR AN RALHEIER! 6 dho XM
t arggedrabshEdch ltable cdgdingi ti on The file definition
' nib es the follow ng information: (200) the nanme of
file to be created

Table 1

File A file definition is required to create the target XML file.
Definition  The file definition includes the following information:
(200) the name of the XML file to be created

- the root template to be called

- the associated query for finding the suitable set of
records in the database

- the root element to be created (optional)

- the parameters (as defined below)



- the root tenplate to be called - the associ ated
gquery for finding the suitable get of records in the
dat abase - the root elenent to be created (optional)
- the paraneters (as defined below) 9 Tenplate A
tenpl ate contai ns executable instructions as defined
(220) below. A tenplate nmay call another tenplate

(225). Instructions The execution instructions of a
tenpl ate are of several types (230) which serve to: -
create an XM elenment - create an XM. attribute -

cl ose a a tenplate (paraneters may

%%’2\% el eme}gl - call

be speci §ie pay né?‘%?lét&rW@ﬂﬁgﬁaﬁé?‘éF l%c’tns%cqqnﬁk§s defined
bet ween set pf 0 t I g

t enpl at e@g@n)d t hat bg]@&f héq%nﬁ%teén P, Cah%gthe?émd’ I&@(ﬁiﬁ’}

- Ai st i ndngiirustionss| . The exavaten qustmaams of Rateatpidterare of several types
deflnltln(gg The par nﬁters stored in the tenpl ates

(240) at@ Pi1e VMR FFSRIT210). The definition

includes a name gnd a fieitd an XNE eRindhpe current

record set, which will contain the value of the

paraneter fromthe fol I@@atﬁgnéﬁd\éhpttdbutpar anet ers.

G oup of paranetiers: nor roup of paraneters
of the set of records u%?ﬁ \f’l"r@hxf‘?qgﬂ? he dat abase.
Paranmeters of quer-i es: dallfa t%m?mt@@aiah%téyhfaWe%péﬁﬁe@f
records in the database. [041] The file definition

(200), vﬁ@raewt%k hmar@metsw aphes dinks betweyn throset f mecords of the
the defd f |

toet he éat ébase : capﬂl%cfgﬁ%@keg%lrﬁg%t?qﬁé’caﬁlgg?e%ﬁgg L&
records. _The fille vy s

-(220) whi ch makels se of ..
‘ Parameter definition;

The parameters stored in the templates (240) and file
definition (210). The definition includes a name and a field
name of the current record set, which will contain the value of
the parameter from the following group of parameters.
Group of parameters:
A temporary group of parameters of the set of records deriving
from the database.
Parameters of queries:
For finding the suitable set of records in the database.

[041] The file definition (200), which makes use of parameters (210), contains the
- definition of the particular query to be applied to the database to find the appropriate

set of records. The file definition references a template (220) which makes use of
instructions (230). When the instruction is of the type which calls another template
(225), parameters must then be passed to the called template (240).
[042] The clements and attributes of the XML document mentioned in the above
table form an integral part of the XML.language and are concepts well known to the

persons skilled in the art. Generally an XML document will include one or more



instructions (230). When the instruction is of the

type which calls another terrpl (225), paraneters

nmust then be passed to the caII d tenpl ate (240).

[042] The elenments and attributes of the XM. docunent

mentioned in the above table forman integral part of

the XM. | anguage and are concepts well known to the

persons skilled in the art. Generally an XM. docunent

will include one or nore 10 elenents bounded by start

andleenatsTBbkRTed bR $the AR MhdXx$ReAMNtike 3dgn <xxxElement> and

</ El ement > respectively. Each el enent may then have

oné/E)lﬁmﬁ@tPerechw@m Bach demhnt thay iheg have ane onmbre aitgbutes, each
s

[0 5finBadaa a5 yafl Ml AE bETRLEL Sud BRI b BRGons

fi |[3453]OIF1g1hQ @@@bﬁb@fthb Emo@m&g&leraﬁﬁg fihe onf the Q!aSIS of the content
defl nition" described above and_ form ng part

of
"t &bhe "dHle é%ﬁmm’i drseribd abowe asdforgenepat of “taptmﬂ definitions of
Aiqﬁgﬁﬂgéﬁge{ ofdefinition (300) is opened for each

recor or this definition, it is tested (320)
wh¢esgr Aftverthe i file adefasSari(3@@®dis” opeaey fdefdach treand. (G14#) for this
t he, correspondin

te)iz Iélgﬁlellgan tlﬁ-ﬁetestggé?éﬁ %%l@gtﬁr dasre gsggcaateg “&ﬁqry ﬁlghmtlon” If this

daﬁ@@@%ﬁsé G2 eR QRRRFShdiFSQlery T@é&'e@ut\éﬂll'fhea%ef@ﬂf%cords” obtained
target files ¢reated (360)° "as there are records in

th éroms&n iddtabase.is fien Olphreedr(éé 0). dbeierwitltae mamy dargets bles areated (360)
scrol thro

h
pr 8t éléegf‘é gresH ;19 ihf‘plfe)ggréisge% p%g QE% rcfc8rqshxgsth%{?corq et grg scrolled
of thrbegH (3I5@) ARhdrhk 1490 haSH&Rh prbQ4&da (B84) mb ?fbcbgssﬁdsm to the next

for the presence of an associated query definition

( 32epprd eibe filegafipition Gg@ht i ve (324), a single target

filgyd 1380),

S RS ¥ BBt BF S BEFSRL PR, B 20, e

- furégigis Kepaavd@2uhea nge Qﬁgeti e icoepkahed (§80Defole@Pibdecding to
The "target file" creation stage (380) and simlar

st Mfenent gpcosd Ofthe, §le Aefinidendf thexsarg no durthesgegords ghe process is
deggh k’fé?&]l(h[?)m gure 4. [047] The creation of the

targe rrst of all involves constructing (400) a
f I [@46] n&lhe“takgat fids’ qestivnptapei(d8%ayid sinfitar sauges fok icteating the“target

t s used o create Itiple target files,
éh%rﬁé% r(ééh 5k detorioRa TmERTe dsul & 1 rom t he
i@cﬁ* 1eARE P e%}moﬁf fahe &%letxﬁﬁef s¥ bl flﬁx%ﬂzésh&mfsirh&m (400) a file
nirtion ynam part deriving fromthe cur
r euallnd U} a$ keensptevimfusly, the same “file definition” is used to create multiple

target files, the construction of the name results from the concatenation:

- of a prefix deriving from the file definition

- of a dynamic part deriving from the current record of the set of

records

- of a suffix deriving from the file definition

[048] However, if there is no associated query definition, as has just been seen, a

single file must be created. In this case only the prefix and suffix are used, there is no

dynamic part.



records of a suffix deriving fromthe file definition
[ 048] However, if there is no azﬁociated guery
definition, as has just been seen, a single file nust
be created. In this case only the prefix and suffix
are used, there is no dynamc part. 11 [049] After
this the target XML file is effectively created (410)
in the formof an object representing the structure
of the XML docunent and conformng to the DOM

SpeOiH9] cafteromis( e cagenkKMIbjfiects dfdaldlyi se@r(4y) ihehe form of an
Web .standardi sati on organisation, WB C, already

meEsh EgPresepBeg therstryctugef e shdhtdospmentrand; genidyminig logthe DOM
defd,niik| ( Li i§.:Cle ( fter i S, i —
parégr@réelﬁg@gbnaf(g)%%?rgg%ntﬁwg&t ﬁ%&%])l égsgl)g‘?i ﬁ?’t on "?ﬁ42§t?néardlsanon
t hewgamsatiohpWa e dlr¢aidGerftioned.passi ng to the tenpl ate

i 8RO SEROCEITOT Spaciah Hh BECLe ASTHESR LRy ohia aied (430). Afte
| . QhisCal dafdi¥hrs %P@}g@%[nétélgP@T@ite%eﬁhﬁioﬁ%gﬁs)', g%g? h%dﬂg{;@d (440) for

det ai i_ in Figure e paraneter
t hepagsang iorihe tevmphtat(@44)or the file definition) nust be

mat d 4,0 those. of e tenpl at alled. For this |
pur[ggge 'Iglet %rﬁﬁ%spla“gyoﬁ Ealeotalﬁlggatte (‘ggﬁaﬁéfcgr ay |b§ a root template or a.
congbted engslated0O)caldll bPEndBG témplatd Nededefibediih 'n%l-{a Qbtail in Figure

the paraneters. - When this is done the appropriate
valdues are obtained formthe current record of the

'S f N The stage . (500) is.brgken.d

2 e, TR TP e AR PO SRR st
t hengicliedmet @ibse bf tHeotbhshlity dalisd.NPEFRthiOPdopo RS a WelnboRsy “group of
the field defined by the paraneter (502). The val ue

of PRFEIStera] ép P%nsam%d {&e0) e i¥he hesis g6 theoflefindtior @f the parameters.
5 ' f.th t to b
(e g g R Rl 08, VAU ol BB TR Sy o of e

t hése odiracopds”anet ers (505) to be processed. [054] The

cal nplate_is then found (510). The_ paraneters of

t hébggs gﬁﬁeaﬁa@a (50(§3%P59k%flpwnﬂm defail iy the Tight pection of Figere 5. Each
th atalRtalid | t Lon n

o aEa petanRa S o SR e R s SHACHL W pRTydeiRa by ahe
r epavagsiter((500) Thehahparfahe fietdisasbain@piromdthe “set of records” (503),

re)égvgﬁl%iciaﬁ/a%i% tﬁg va?l%g r(])f (t)lIe It)ar;aemgteexq (t)or g ﬁixgd t(ShOeél).ll'%fé pr%fcess is repeated
(506) as long as there are parameters (505) to be processed.
[054] The called template is then found (510). The parameters of the associated
“query definition” must be matched to those of the calling template before execution
- on the database in order to obtain the appropriate “set of records” (520).
The parameters are applied exhaustively to each of the records in the “set of records”
(530) and for each of the instructions (540) until there are no longer any instructions
to be processed (560) or a record in the “set of records” (550).
[055] Figure 6 describes in more detail the instruction processing stage. When the
instructions are executed the system maintains a current element concept. It is this

element that is the target of each of the instructions described below. If there is no

current element the root or first element of the template is used.



(530) and for each of the instructions (540) until
there are no | onger any instruc{'ons to be processed
(560) or a record in the "set of“records” (550). [055]
Figure 6 describes in nore detail the instruction
processing stage. Wen the instructions are executed
the system naintains a current elenment concept. It is
this elenment that is the target of each of the
instructions descri bed below. If there is no current
0BG THEnEARY oM arklof $évedI QPRAL creftido e dnQh ik ?6005 creation of
used 12 [056% The instructions are of several typeés
cr @t atiiputst (6dA). cllesingef ¢BEBMent (@4 iaod cellingantemplate (630). In the

att ). =€l OsSin of an, el (620 d . .
oL M B e B RS Bl L B o0 g s
i S the mtreme‘@a&ﬁareyomg’ qbttm ras( 6432 )it tsttﬁst/@édé@ag,f tot Jitﬂam (632) the
field specified in the current "set of recor

t heParaagters 4 be passedtorthe salladdemplotry to obtain ( 632)
ar h I
{6307 P AR AP RS RASRAL LR bREE oML B 800 bearing
XMihe hane ebnstoe) dsqﬂevmgsly idberibadET oSt klenieatisathen assigned to

reyvi ousl escCr i Ienent i s then assjgned .
Po i fitel lameneRbnb e icbabsrelorh iberomfe her Bahek irodew child
t h%ld%’én@.@%e nallfa PAUE AR 1n§ért%ﬂ‘ﬁ?‘the A él@tgt%ﬂ anhd tHis value must

val ue nmay inserted in the new el ement an
valcagesnoat to therfredd sgreediedan thee st dfirdeag€ti fied in the

2o305 A RlP by By 0 s ok Gite e 1S XML clement. The

at taktkibuless icfeatddedt @tk Elfent BRnfMf (Y. £4 aPRARL a(\)@ﬂt@maf@ptlonally
above, a value nmay optionall be fixed to fh

at toei fixadeto thiscatiritiuge, \and (fbis adae Bstr esrespend © aspemﬁc field of the
S f' fleld of the record set. [059] An

PEELLS Set
i nstruction may cl ose an el enment (620), which anmounts

t 0 [08Hs Awitisttdctiodtmay EloSe & eletich€@ROE METENAMOBRSIo fe@ssigning the

t he par ent eI ement. [060] Fi naI ly, an instruction may
caITP et cumptplene $635) 1y meftevi ousl y
ca e .
oaroed), delfy ap pGEEEEh e ﬂé%tta Pl TORPP Bt bt previousty
t hepennﬁdfcb mortpewq&hsiﬁg ﬂte%aﬂlb&ttetﬁfnlaief@?:ﬁﬁl|phwldtt&miﬂtﬂﬂﬁ passed from
061] gure illustrates, ans_of a particul ar

reqerdsof %’CF“&@%‘PH!PF?QG tq tlaat ¢fdhe ﬁallsﬁtttrehlateo r
|
datrg%gs 'F?Qul% 1 Efugﬁﬁte iaszanéeln‘:s‘ il 1ﬂ5 eg[ﬁalthe meﬁhod according

I'nt e i's - al nost sive
al ‘e yte inWentixastor igencaatirew itargetENIL fileeftem sofcl ationel database In this

? Lr%g%tét u?asr il%@ir%i %xglué;lt:l())f)a \gagfl\éh tlhg rc]:asa::rl?l atnoen?/ﬁ'ogrggril(te\;rﬁeq'e software
products -are being developed which are to be marketed throughout the world by
multinational teams, all the technical terms of the code are defined in English.
However, this should not prevent a clear understanding of the following description.
When necessary the terms are either explained or they may easily be considered to be
a sequence of letters and numbers, with no particular significance, even though
attempts are made to assign some meaning to them for obvious mnemonic and

practical reasons.



mul tinational teams, all the technical terns of the

code are defined in English. yever, this should not
prevent a clear understandi ng of the follow ng

description. Wen necessary the terns are either

expl ai ned or they nmay easily be considered to be a

sequence of letters and nunbers, with no particular

signi ficance, even though attenpts are nmade to assign

some nmeaning to them for obvious mMmenoni ¢ and

Pr la{@ﬁR}:aThfr E%ﬁﬁﬁ of 1 X[M)I62ﬂle gﬂt@r&r @r&hitﬁe @%nii%g (A0 of the “file
| ns Wt 700 t he ile .

et SRS ol P e A RBatkes b B elicegbleZ0dn e database.
of Withahké fférfi®Ribonl &nﬁ%dqﬁﬁlﬁp%?eb t 1%%1? Ipt)gé?tﬁe to create an XML file,
i nformati on contai ned |nth|sta S

pos‘giﬂbltbe tspedifiehneman(cxasList| @AR. xmlt),h cdﬁrhmnm;gea: iffiritegnpty element

%O&et%oldietz Sé %ﬁ‘gepf gézo)Pm eg tgl:l.*:gelﬁ{t]% A ﬁl@npdte}anition contains

CUFthéﬁ&mé befRTbot tERPlatd (72 0PRhicAIHab BReC@BYAI NS the
name of the root tenplate (710) which has been used.

[ 04893 IrhEhes gbove _f@ﬂﬁf“ﬁt ¥ then tiesespec €830 e dhe 729) staheronsists in
gl(;_\][e,%h% [T‘%g‘ﬁe ;E]ﬁ&%) @5 ‘5 1nc§ gc%ggglgg Ee( (ﬂargﬂgeisﬁrg% z)n the database,

datinbade, to wtamrmercomsmumgnsetthﬁ” r@@@xﬂ@smm)d TRE igdfuc@bns of the
recordIs Z %% The .instructions of the enpl at e
( 71emplate (005 én dhiia sueapleapts anphied de eﬂ@h efithe srondpdn the set of

reci@édiiésihﬁsbgﬁlrﬁﬁt of records thus obtained. [064]
This starts wth the creation (724) of a child el enent

(I i[864] cfhis sarsuwitienhe cehtione (T24)ra@Va eild wlan@at(Ee) of the current
n the current elenent. The

eseFertRs Broidoye e1eaied. ThiRasrasnt an den Betomes Hfoeurient lement, The
t ekt QIYS%IQIMIOI‘?SI EndeRed Zp(fnﬁcfséfeﬂ&e e Efﬂ g"aqur €ark then processed.

create (726) two attributes
Cor'EI'@S’ P teg createa(726) éval aMabEtes Qbkanfeg dted)n ehdiEcorrespondlng to a

The ¢ ent, el e of the XML fi
(7388 Fame ReFHEL S IeCloBELte T, Sulkom JBpnt HED (Al XML file
ln%VZS)thnpﬁxclddeﬁﬁfése”fatﬁ{buEége te"D' ate (710), makes use
of another tenplate (CodesListltem), for which a

parl@@At drhei mexddhstristioq, 7ingyx 4Tofethe aempthte (2YR)) atkes( #60)f another

W e e e Esir?eﬁe%%" (7 e caled

datahplare (”Dld}ealgbt}ﬁb rtﬁ‘éh@ifyt 8éfirlifién R@0ABR & tem? whﬂ:ﬁ enables the
calling tenplate (715) ha$ enabled the field (742) to

be cPBETRINAiBE st phicepida (150) dx todatabgse hi be gbteinpd after the parameter
of the calling template (715) has enabled the field (742) to be found for effectively
executing this query.

[066] The called template is processed in a similar manner to that already described .

above for enriching the XML file (760).



[066] The called tenplate is processed in a simlar
manner to that already describep above for enriching
the XML file (760). 14 Cains '1001] A method for
automatically generating (120) at |east one XM
docunment (110) including data extracted froma source
dat abase (140), said database conprising neans for
generating said at |east one XM. docunent, wherein
said neans includes an XM. generator (120) making use
of tables (130, 135) defined ¢Cmimkhe format and with
t he | anguage of sai d database, said nethod consisting
in defining a plurality of tenplates (220, 225) in

{?gﬁ;lt%?g ?g;@ﬁ@é@?tléa(ﬁgfl eélgga%%é %%@j{ g&)}e&étu&r@ KML document

[ ns(il tQjctindnding 234) eyrasrild froxMa %ﬁﬁ:reaﬂmrabz(sl:ZOMO) said database
wher ei n, sai d exefut abl e instructjons (2§M i hclude a
| e£OMPEIWE BgfS {o5 qungl@ppg)ﬁa %to aflgpnee Ir C‘&HV“OW erein said

t h‘?néa‘ﬁg@lluﬁﬁ@e% aﬂfXﬁﬁ, n@ afﬁglbé)ymgﬁmg‘?ﬁploﬂa% eg%(ﬁ’qg?) defined in

255); defining queril associ at ed Wlt
saithe tfermdtasarek vs(lmzme Eﬁ@age ohezidi datslzisd, spid retbodircensisting in:

bR R CBBeliSeal sy i agFe BhE BT e 130), soid

i nﬁﬂ&ruﬁ ?A Nferfipa@y (920, 'M&éﬁiclﬁéi% UddeBitablR! M@BuctiéBPY230) by said
froma file definition i ncluded in said at

J' L armeudni(h2Q)i Whenemaed ev(ermaple inkterctions @30)include at least one

g;(%é.gt c’%g %&%(& f9$ %al a{l]é: :alggg)f ﬂb aI | eﬁcg%/ of éan% %gl{%htg fo? templates

s a|(ﬁ2m|2156;;l deﬁmrfgfqdeﬁﬁ:{){@s)?éssb&aféd vadbachrof seiddemplates 1220, 225),
able to generate said at | east one XM. docunent

i nOYhearin gaisquerign aee usgd to oxtrst fiaf@r#@ausaids@@lscecﬁatabase (140} in the
reGoEH S G&d ?j)fafioﬁ)&)szég?ﬁ] ®x ’\ﬁggggﬁ ‘rfrqgt?]—?ét &_%Qf)jdﬁhﬁé 3in execution

wher el n” sai

el atpert(30¢)/Réh a/\ﬁlecdt:ﬁartﬁ)na(abe) inoluded lin da‘id at tgaktostieadefinition table
(72?%2 said nmethod characterjsed in that said
&3 athezqin aid gracuien staze (AYD neludes agallnly ahiggst one of said

el

coangiafes B 1ol SALCIgihft BYLER pIGHE plRETRE R0, 225) in

defordert toore ablk eie geheramomd bt Bzast one XML rdectmeiteinnimding said data

of said dogunen K@) 60 create a target file
1‘125”!11“@ sd Seimeh sy Dt o create a root el enent

( 43603] SBietmEMeY a@édi"@i'ﬁgtto QaimMi HRerk s%ﬁfsétgefs@ oh@ &ML document

function of current el&ment; to process a root
t empm@nees( gleojentsc@pab whibf areablé g inniydeonttritofest (786), said method
t enﬁmactensg 1nSt%|atdsa% g}[e%lu%i(tn}/ stgfge }n%me?ta%%dge for creating said elements

and their said attributes.

[003] The method according to Claim 1 or 2, wherein said file definition makes it
possible: to construct the name of said XML document (400); to create a target file
for said XML document (410); to create a root element (430), said root element to
which is assigned the function of current element; to process a root template (710)
capable of calling any one of the templates of said plurality of templates.

.[004] The method according to Claim 3, including at least: an instruction for

creating a new child element (600} of said current element, to which said new



[004] The nethod according to Claim3, including at

| east: an instruction for creajing a new child

el enent (600) of said current elenment, to which said

new 15 elenent (600) is assigned in turn the function

of said current elenent (605); an instruction for

creating a new attribute (610), said instruction

creates said new attribute for said current el enent;

an instruction for closing (620) said current

el evtement 8PN s assignedtindmrrc dres fisictiog of rsafde assdrgraléigent (605); an

t he tion of current el enent the parent el enent |

of ‘%g%%é’ﬁr 08 Feang b e f*@é%‘}te 1@2%&}%&133@%%% Cregtes osaid new
anyat@foufd frBaid@ Qreflt eleRtdnpdhignd t i

240), said (gar amet grseser \llli ng t% ﬁcﬂgﬁsfglf §I(§Se F%ztogssald current

) : . ervir
whefiementgsai Hsfaetoncennsisting ot reastigong s et efturent element to
wh ' ' fi.nition iis opened and use i s nmade of
saietge ﬁéﬂjggttél%‘éf%%ﬁﬁf%a_cfﬁﬁé}]elefﬂ@ﬁmt hod according to any
of [0bg] priecedihod scbaridiii, oS & OlagA¢h &f4,~°1ﬁ|blﬁdié1gtparameters (210,
ied to

iniir ctigons (540) of said tenplates is appl

eacttOpe it P EBEIPToperyied tes dink ofid fepdites WHeBOFid Themplate call
metihQdicass v di ' : N osaid instruction .
are interpret gglgc e%’;./o rtgﬁgehgﬁﬁ %%ﬂg?ﬁlpgp 15 qsged a'[“i)ﬂﬁ lsﬁ?gie of said
metrboldemplia. di ng to any of the preceding clains,

V\htigﬁgn ai dat?lo rce database (140) is a relational )
dat8bHs e CdREhed paedingte sny pidhe pieceding clagms,iwagreigipagh of said

t h Q g - . .
ot a0 A EHLES 9451 AR i s o

dodesesdt s (120), said system including nmeans adapted

t o rhiRl nt the nethod described. in any of the ]

or 4007 AT ptpf o0t A i v e b ansirechons are interpreted
comuhexmga{arﬁbpgzbj]e i nstructions of a program

execut abl e by said conputer, said program i npl enenting

t hé00REt Hdg aetbod arengding toamy affthCipadorsing dlainB, wherein said source
database (140) is a relational database, and said queries (135) are queries that obey
the rules of the structured query language known as SQL.

10091 A system, in particular a generator of XML documents (120), said system
including means adapted to implement the method described in any of the preceding
claims.

[010] A medium readable with a computer comprising the instructions of a program

executable by said computer, said program implementing the method according to

any of Claims 1 to 8.



