1 Description "Dynamic method for generating XML, documents from a
database" [001] TECHNICAL SCOPE OF THE INVENTION [002] This
invention relates generally to databases generated by computers, and
more particularly to the automatic generation of documents of the type
using markup language XML, "eXtensible Markup Language", when
interrogating databases. [003] STATE OF THE ART [004] Databases
generated directly from computers or through a network have been used
for a very long time by numerous conlpémqgti%qmnistrations and all kinds
of commercial or other organisations. Databases are entities wherein it is
possBidsnisarethathity suteetinaditndee wientrfroasupinobioc”
redundancy. The major advantage of using databases is therefore the
fact that they can be accessed by a number of different users

sim eously HBO5] anblE _tRdrdMYEREEABASes that contain all
the fonglahies andafie slabiseofiaReryRlian oINS JigNs.Alal e computers, and

airlines throughout the world, or all the offers of international hotél chains.
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ge twork in order to be able to combine and
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informat(iean for multiple users, and to handle the data present in the
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organl[‘?ﬁgs{m%?ta in the form of tables. The data are handled according

to tHe EEPEBHEE StBukareshsie theory of assemblies, i.e.
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the relations, The felational operations enable a new relation (table) to be
Creg{g&s%ﬁpens of the fhights of all the airlines throughout the world, or all the offers

of international hotel chains. Travel agencies may then access this information from
anywhere in the world, particularly now that the Internet allows all private or public
networks to be interconnected. Therefore the concept of a database is generally
linked to that of a network in order to be able to combine and share this information.
[006] In order to control 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 elementary operations on other tables (for example, combination,
intersection, or even difference). [008] A structured language of queries
has also been widely adopted. Known under the abbreviation SQL,
"Structured Query Language”, it is at the same time a data definition
language and a data handling and control language. The definition of data
is the work of the administrator. Most people who use the SQL language
only use the data handling language, which enables them to select the
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command fof the data handling language is t command.
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the user. [009] With the extraordinary development of the Internet, an
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"Hyper Text Transfer Protocol", and through the deve ent of a
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access to this information and its visualisation using hypertext or HTML, _
"HyPT dhe vRsik peiah gl ade. msnaﬁfguag@r@ﬁam@mwef@@@w data handling
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The HTML language is a special, very simple version of a much more
soplfisFEsi AREER PR a dSptar vtrBt gBo sl sstiiisaddebipeiftsaider to make
thep, Jormating. kpayn,ynder the abbreviation SGML, "Standard

Generalized Markup Lang;age". The SGML language is a symbolic

lan§tite WHiftnthe sitraesting vodeesprmsat odidhe Jinsetgte Brdathe interlinking of
dogymgpt.Aad Aetdie tapearaRhigakasPebWhe BINGIRIE ARRIRY Iata has been

generic marking, by means of markers, of chapters, paragraphs, preface,

intrS@IeaEHSSADStHBE slorisrent sirretseamentcAbEEgn thtyrem dirsfy Transfer
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wholly adequate at the beglnn_l}gfq of the Web's development, the
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hypertext or HTML, “Hyper Text Markup Language”. This language enables
hypertext documents to be created that can be displayed by a Web browser.

[010] The HTML language is a special, very simple version of a much more
sophisticated standard adopted in the 1980’s to describe documents and their
formatting, known under the abbreviation SGML, “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 achieved at the cost of absence of scope for further

development, the 3 need was felt very soop for a language that offered
possibilities of development and adaptation similar to the standard from

which HTML was derived, i.e. SGML, but avoiding the complexity of the

latter. The response to this was a new standard proposed at the end of

1996 by the organisation entrusted with the task of standardising the

Web, this standard being known as XML, "eXtensible Markup Language".
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been used since its creation for formatting documents contaihing
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of the data obtained, and their inclusion in documents for “their display in a
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travel agﬁencies, the users, the required level of personalisation o
dispiay HAty dsandisrihanks. thifacxensibilitonie rn dilisebe avehdgoneidssyntax of

havghiibivasistinseguEemetts-PeRerdindion.whether they are

holidaymakers or businessmen or - women, the selection of the data and
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greater customer satisfaction. [013] The automatic generation of XML
dodiitistahad dlsbirare dattharse depaibed| abavtenbiet fedvaitied by means of SQL

de\@@@ggs of these applications. Reference may be made, for example,
to a patent issued by the American Patent Office (USPTO) under number

uslBle3e BasShricHadserieba dnatabinfordernst dtivg )mustucimdanements for

their display in a window opened by the Web browser of a user, may require major
coding work. In the example already quoted above, of databases interrogated by
travel agencies, the users, the required level of personalisation of the display may be
very high. In fact, the customers of these travel agencies have highly varied
requirements. Depending on whether they are holidaymakers or businessmen or —
women, the selection of the data and their presentation may be very different 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 single

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



from a single SQL query "Generating one or more XML documents from a
single SQL query". However, the method described lacks flexibility. In
particular, it relies 4 upon a static definition to describe access to the
data. Therefore there are as many definigons as types of data to be
accessed in the corresponding XML documents. [014] OBJECT OF THE
INVENTION [015] Embodiments of the invention seek to propose an
improved method for generating XML documents from a database. [016]
Embodiments of the invention further seek to be able to generate an XML
dospmmentsfaom deflynamicdéfiition atascessito thedaiminfthe tatabasess many
(O3ZEmbodiments of henvgnton tuher seeloto.obiain his AYNAMIG e

efinition by using a combination of nested templates described in the

Bt [0 3T dimhdntshof the invention further seek to
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description and accompanying drawings. It Is understood that other
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provided a method for automatically generating at least one

dottirientiiehignigHataceigderl ion By ddatbuaeassdiermat.
dafabasercRRISEDEARSIQLARNEIAHAG Sall ( ALiSRS) 9Re Ellke the number of

document, wherein said means includes an XML generator making use of
tabiedle SRABTITRENE forBeiearadWion thepivigatge bhEsidnrasiniag a&igh degree
meihadcensistng in: defining a plurality of templates in at least one

definition table, said plurality of templates including executable | _ ]
indiflidlioh8%y SaTd FME Y VAT ARSI SKitpPBlascstabIeastienERg will be
incipda-at:leastoper sk instiuetianifoaalings annpithe:tamplates @fsaigtion and
plurality of templates; defining queries associated with each of said,

terI AR HET S S 185 (et dra RS AR BTa et YRR SRS aRir 4Bt ERprated

databasesutie fory ofrsetsrofNegardgCexecuting said instructions during

an . . . . .
[020a] In accordance with a first aspect of the present invention, there is provided a

method for automatically generating at least one XML document including data
extracted from a source database, said database comprising means for generating said
at least one XML document, wherein said means imcludes an XML generator making
use of tables defined in the format and with the language of said database, said
method consisting in: defining a plurality of templates in at least one definition table,
said plurality of templates including executabie instructions by said XML generator,
wherein said executable instructions mnclude at least one call instruction for calling
any of the tempiates of said plurality of templates; defining queries associated with
each of said templates, wherein said queries are used to extract data from said source
database in the form of sets of records; executing said instructions during an

execution stage from a file definition included in said at least one definition table,



execution stage from a file definition included in said at least one definition

table, 4a wherein said execution stage includes a call by at least one of

said templates to at least one other template of said plurality of templates

in order to be able to generate said at Iegst one XML document including

said data deriving from said sets of records. [020b] In accordance with a
second aspect of the present invention, there is provided a system, in

particular a generator of XML documents, said system including means

adapted to implement the method described in the first aspect. [020c] In
acotitaimcsniditbxactifieh aspect of tdespresdhbinverition, aherel isqptovidetiies to at
a f@e%g R B?l?é}al%l‘? \’Eﬁg 8% %?8%15?51&%@3&&@ J&k% ﬁsgzliﬂgpqg%g%gha to generate
program executa & y said co puter; said program implementing the
methddhdesridivns tosiHe. MistaspucinfbrineAsaidttlot: fdeautognagealispid scts of
ge{g}%gqggg at least one XML document that contains data extracted from

a source database is described. The method consists in defining a

plutais] én aaepraeecinifeadatapdssTerheathsusisseimplatas eoribglis 1s provided a
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also defined. The queries are used to extract data from the source

daténnisd in e rspenbihsastbpdatesrad et e thetiiritisReT the templates
arepeyeruted.da,arer IRgenerae Alpdeast aneddl darument thake is provided a

includes the data deriving from the sets of records. The instructions

indlsdiiat |&eadebie calfinétrGEIBR T CAMMGLERG dbhebiestenipried. program
The XMbiflosyragnts cepsist obloments thabinelkids alkbHEsod R8cording to the

method is characterised in that it maintains a current element concept.
THE#hetRed-also includes an instruction to create a new element which is

asgignedAo therdrent elementedine dawsigmentten iRdUNNIECAR@Sent that
the current element. The method also includes an_instruction to createa .
@tﬁ@smts n
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cuaEiglementiritichheoRaiptstHR reassigaingbiie roienoh S seetiregthplates contain
element to the parent element of the current element. The method
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theitMéddotumestictoare used to extract data from the source database in the form of
sets of records. The instructions of the templates are executed in order to generate 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 attnibutes. 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 roie of



create a root element which becomes the current element, and to specify
which of the templates is the root templatg, Parameters are used to link
the templates when the template call instruction is executed or when the
file definition is open and the root template is used. Each of the template
instructions is applied to each recording of the sets of records. The
instructions are interpreted by the XML generator. The source database
is a relational database and the queries are queries which obey the rules

of %@Hya%%qt%et%'g&a%#gg%mgm A5 2Qk JNe é%@&!a%%S’%%&g Sicludes a

instructions, file definition and parameters are contained in the form o
tablBl ifchnidast babnreligs dned sikbaserasidustay bedmel udelieik . document, to

sourge databasa 024 BRIER RErS %Lg LQNPhIHE FIG Vta(F)\;l E}%c[e%z/g hich of the

The purposes, objects, as well as the characteristics and a
the '§ABHES Aswllichexsd nistiplie. dispainsiirframe theed dtailed desdeipgidmiesf when the

an ?JHB@QHT&%WH?J&G&I'@P{ QQ@QQ@}Q@}C&} @ﬂgHsfﬁ%t%ﬁebﬁ'e meltf?)lrl}q\éwg%ﬂ and the root

accompanying drawings, wherein: [024] FIGURE 1 shows the ove
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describes the process which relates to the generation o ifes onthe

basiatahapris srehationthdarbarsdinmiofhe[0naif GRBet devdiies they the rules of
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of the invention, which is illustrated by the following accompanying drawings,
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wherein:

[024] FIGURE 1 shows the overall method of implementation of the invention.
[025] FIGURE 2 describes the structure of the definition tables of the XML
generator.

[026] FIGURE 3 describes the process which relates to the generation of the files
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



database (140) by automatically formatting them in a form that can be
easily interpreted by the browsers of these users. The database will, for
example, contain the offers and status of feservations of international
hotel chains. In this example the users are therefore travel agencies,
which can then access this information from anywhere in the world from a
public or private network via the Internet. [034] As discussed in the
chapter on the state of the art, the XML language is the most suitable for
this purpose, Proposed by the main Web standardisation organisatian,
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technical terminology, I.e. to a partial view of the database obtained by
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[035] The XML generator (120) used to generate XML files is based on models or
templates (the term “templates” is used in the English technical literature on these
subjects). They are stored in the definition tables (130) of the XML generator in the
format and in the language of the relational database used. The templates can be
nested to increase their possibility of being re-used. The templates 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 specific 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



example, in a database which lists all the books in a library, a query may

be defined that enables the books to be sgarched for by the name of a

particular author and thus includes an "author" parameter. For a specific

search, the author parameter may then be replaced by the name of a

specific author. The corresponding set of records, which will be returned

by the database in response to the query, will consist of the list of books

by that author held in the library. [036] If XML is the most suitable means
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netwark and make it very complicated to make available the information
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information to the user meets other criteria. The matching of the structure
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user. [037] The definition tabIeE, the templates and queries according to
thefntsntisit hay seresrtaridy their daewsese, thitthe suftvare frotoutlses that they

sourealdaI@RasR&IAR) RS2 8hQWihdiadIRRMANCAL I iV re s b}%lﬁﬁ"ﬁgcessaﬁiy
just as well form part of a unique database (150) without problem.
increase the time required to access the information sought, block the network and

make it very complicated to make available the information sought. In fact, although
the structure and organisation of the database tend to guarantee its efficiency and
avoid redundancies, the display of the information to the user meets other criteria.
The matching of the structure of the data in the database to the data required by the
user can just as well be carried out at the source, as recommended by the invention,
by the XML generator (120), which relies upon the templates 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.



8 [038] The purpose of the invention is therefore to generate XML

documents (110) from a single source (1%)), a relational database,

managed by software applications which constitute the actual standards,

of which there are numerous well known commercial variants, for

example those known under the names "Oracle", "IBM DB2" or "Microsoft
Access", products developed and marketed by their respective

companies. The management and integrity of the data themselves are

the ovided by the use of a standard product that ha n.widel

oot R e R B A W s 10
testimgnXVingbcermentd inthe: ddtibbask dtgelfaire thesfogndtiof thétattergpplications
nuMAroHS SAVANIAGES May e eriveed ram. s, 1. BArStar, 60 s well known
development time is shortened. Making changes in 4 database an
autormaticadiylregameratiiog aldheXNMbofitebrefvengiveleapplicatioes SGthcks’, “IBM
VISTAQ0)therefore takes muc ime,t aving.t teand
cora T A S LB I SR RAEER, AR respecive
professienis fdsporsibisiomdevadopiragtite applicaden itdetinygi8aAdre therefore
iR, e e the, deyeianmankele sRealle SUNGIaANRNRY. snd used

requires expensive coding wor y specialised programniers. [039
Fighhezigesdrib &g théingrbetund of thie geufinitionaadiestiog tkéXMiocuments in the

geQﬁE%%eFf@gff {RYIR soRiAinsE Egé(ﬂt?(g‘?lﬁl&lgr%%ﬁqdﬂl%l(?ﬁ 'Qét_i&g)-ﬁ)e derived from

required to create the target XML file.  Definition The file definition
inckidte ditmertatidnnirigardersiatorent2ooy 1asbortenedoMibixa/ahfinees ea database

cregiad,wiirfRaliempale iahe sr'led e associpted gualy IRRARdng. such as

the suitable set of records in the database - the root element to be

credted (optibAhlfhenpfergditkeetarshalssetinedtbetobdving to update and correct a

specific code. Moreover, this can be carried out directly by the professionals
responsible for developing the application itself, VISTA in this example, whereas the
development of a specific software always requires expensive coding work by highly
specialised programmers.
[039] Figure 2 describes the structure of the “definition tables” of the XML
generator. Each table contains:
[040]

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 tinding the suitable set of
records in the database
- the root element to be created (optional)

- the parameters (as defined below)



Template A template contains executable instructions as defined (220)

below. A template may call another templaée (225). Instructions The

execution instructions of a template are of several types (230) which

serve to: - create an XML element - create an XML attribute - close an

XML element - call a template (parameters may be specified) Parameters

The parameters act as links between the set of records of the (210, 240)

calling template and that of the called template, and a distinction must

bc-inado betweep- Parameter definition: The parameters stored in the

templates (240) and file definition (210). The definition includes a name

and a fieldTe@pletef the surremptetordsdtinghich avilladataimsthevatve of defined
the paramesgp,from the fgligwing gig Paé%fx%rac%ﬁtﬁel{éfh%r%” Plec 225)
parameters: A'temporary group of parameters of the sét o record

deriving frivirdéiengabdbe. Paratmetersthigienesf Borfinding dhe of several types
suitable se(tngjecord injhesfaiahase. [041] The file definition (200),

which makes use of parameters (210), contains the definition of the

particular query to be lapplied t¢m#écomaldsecisifinnt the appropriate set

of records. The file definition reg%%%sm%@‘!%%t@m) which makes

use of instructions (280). When the instruction is of the type which calls

another template (22p); parantdtsesamddtitheleiveniassed to the called

template (240). [042] The ele | n
mentioned in the above tablen:‘%?rfn%a@ﬁgr@e%%zvggagﬁ %%Q%ﬁé%f %ﬁg%%%ﬁé%@

and are cdritap&ieel kAbwRatthelcpensbas brileddmirm ahe @endradhords of the

an XML degymenbvill inglude ang581€ it of the called template, and a

distinction must be made between:

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 elements 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



elements bounded by start and end markers in the fonn <xxxElement>
and </Element> respectively. Each elem%t may then have one or more
attributes, each having a name and value which are specified in the
template instructions. [043] Figure 3 describes the process of generating
files on the basis of the content of the "file definition” described above
and forming part of a "table of definitions of the XML generator". [044]
After the file definition (300) is opened for each record (314) for this

deﬁe@é%?&i{tjﬂt Igﬂtggé%g (§32/ Ogt\z{\{p e%hgr ﬂl]l?‘:lrelria%r %r%‘sisg)céﬁ%e%'r% e‘%xxﬁielaenp and
definition”. If this Is the’case (322), the corresponding query is executed.
The/Setointecorstobthinéd cirehrtitatdatabtse ibdhe nrepened (830)ibutes, cach
There will as many target files creat : .as.there are records.in the
oo M SR ST AU A SRl

WHeér the Fageasd Bemnipro despect¢384) v prues §ilpassetheobiises mdxhe content

recoF %%flﬂl% f&@ﬁ%ﬁﬁ' “0&@&19%1 %@elfaﬂf}%%ﬁ?% grtogft%'e‘ gﬁg %@%%@gitions of

an associated query definition , the reply Is ative (324), a sing
tardgee Kdlis theeraweated (380) before proceeding to the next record of

theyfle fefnilon |l R/ 2% ARUIRNREUAS P RIDCES IS LRMRIAES for dhis
(312). [046] The "target file" creation stage (380) and similar stages for
cre@ﬁ_p‘r'n@it@hé;'tﬁrigettssm [3f§_il@9'W%@@@é@r%@ﬁﬁ%é‘%ﬁ[ﬂﬂﬂﬁm&on”- If this
crealign ofdhestarg ‘%ﬁé"&)Wés&a%a!hg‘}iﬁbf?r_ﬁ&@?éé{ﬂ&&'.”ﬁh(e“%} e APeobtained
If, as seen previously, the same "file definition” is used to create multiple

taré@t{lﬂil@@, fiﬁ@wﬁéﬁrﬂmm@ﬂﬁﬁ}d}?d}héf k@mrfsilﬂrgmnh@yd@rgfétﬁk@ti@matﬁd (360)
a prefderiving. fom thedile-defiaitop ofip g¥namiciPart 4MdRgdrem 1he scrolled

current record of the set of records of a suffix deriving from the file
defibigealf 638 HBhendheil atidrasibosn aseensizné d3gde apmivieisrpaiscads the next

justheen Se60.A. Shgisfile @y@t_ be created. In this case only the prefix
and suffix are used, there is no dynamic part. 11
[045] If, when testing for the presence of an associated query definition (320), the

reply is negative (324), a single target file is then created (380) before proceeding to
the next record of the file definition. If there are no further records the process is
completed (312).
[046] The “target file” creation stage (380) and similar stages for creating the*target
XML file” (360) are described in Figure 4.
[047] The creation of the target file first of all involves constructing (400) a file
name. If, as seen previously, 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 1s no

dynamic part.



[049] After this the target XML file is effectively created (410) in the form of

an object representing the structure of the, XML document and

conforming to the DOM specification (Document Object Model) issued by

the Web standardisation organisation, W3C, already mentioned. [050] If a

root element appears in the file definition (422), it is created (430). After

this, if parameters are present in the file definition (442), these are located

(440) for passing to the template (444). [051] The processing of the

te (459), whi [ O} I ted t te, i.e.

Cal b o o e B R e T g form of an
The Pl ratess détin g irtheusaiing esiylatéomthet fileldefiditonih giesthe DOM
be ot t late cal Far. thi rpqse mporary .. ..
"groﬁ:é;(t %égmm%%%nggﬁged%é%%oﬁ%%g %a%t'ﬁs o%%hﬁé%inﬁ?%%%? disation
the Paranieisrs. Wiheatid ysuhstienkd. appropriate values are obtained

formuiy cyrieRiJecRIfeal Qﬁ‘ﬁeé?ﬂx?&{@‘%ﬁéd&éﬁlﬁﬁ@lEﬁ;%?,t?é%%;hégga%és(at?,0). After

broken down in detail in the right section of Figure 5.
par8Hfetd Rramesinig IS gsaman(so fiks dedindioteidldtbiefined byctivel (440) for

pargmetes (8% (Jdhg Melue of the field is obtained from the "set of
records"” (503), which enables the value of the parameter to be fixed

(5043 helhro deescsingpehidd [BpBlate (4Ag)asicherare Parameteremplate or a
(S0Rdebe-pracessed iedhIhe saleddemplatesisdien Iaund Gt AeF8n Figure

parameters of the associated” "query definition” must be matched to those
of the calling template before execution on the database in order to obtain

therappropriaigset abregonded (2R ThaRaramairEs ar ﬂl@@ﬁ%%ﬁﬂ%tion) must be

exhaustively to each of the records in the "set of records” (530) and for

eacRFhRL tRsthest s thoatsmmtierraliedr b tbitgevmageirsicienonsytsgroup of
be preaaseesh (260 itA R0 AR B8t B1ECOrdR: @aMi{OR3Higy TEabameters.

describes in more detail the instruction processing stage. When the
instALR4DHE e dnsche anprersjaie v ineimed md wiagd dome s enreohtegord of the
It is$his elepenrrthat is the target of each of the instructions described

below. If there is no current element the root or first element of the
tenifate idlifseigee (500) is broken down in detail in the right section of Figure 5. Each

of the parameters is found by its name (501) as well as the field defined by the
parameter (502). The value of the field is obtained from the “set of records™ (503),
which enables the value of the parameter to be fixed (504). The process 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.



12 [056] The instructions are of several types: creation of an element

(600), creation of an attribute (610), closi g of an element (620) and

calling a template (630). In the first two cases it is first necessary to

obtain (602) the value of the field specified in the current "set of records".

In the last case it is first necessary to obtain (632) the parameters to be

passed to the called template. [057] An instruction may therefore have to

create an XML element (600) bearing the name constructed as previously
described. The new element is.then assigned to the current elem .
60 B S e R D R B ARy, creation of
Optionatlyhate @iue melp hiednderteclémthe (€10 elehent! anpdathésiydte (630). In the
mu rrespond.to the field specified in the "set of recoyds”. [Q58 . .
instrllﬁsé%t%%om%‘cf éfvléS orsats%?a%%%%ﬁrﬂg%‘zéf@& ?o{%en r&'?if %q[e%rlﬁeh@gfﬁ%CQﬁGd m
attribatevisareatedoforahedirrentleddment{6 16) s Asabevessaryaloiebray (632) the
opt'oank%lll}yetbg %‘iXﬁg tgsg@}f gt{ﬁiebutg, ng nEtlh'ist\éalue must correspond to a

SpEcIfic fie d of the record set fg S?An iRtiction may close an element

(620); Whiém ansouatetomesssigribgethevedie ofeatrrant@Emeltn(&GaY)OM0) bearing
thet RICHLE lgéﬂs?t%c{g)ﬁ 9115 F'rr(la%”g 4 We%%gggg.nﬂgyng\%ll Teter?l?lxast?}t%%3ggsigned to
by the name previously speci |e8. or processing the ca eﬁl?empla e

(638 parsancdesowill KeOpAssdddrotheritforsebeforesrdsofthaicofieht new child

te né@é‘;ﬂgntto 8}9}0?{&1 g Qul%jet l@éeihgggdl‘é Etl‘pﬁllrel}?eﬁlr\lfl %%éraé% F.QX mga\pa ue must
of a particular example, the methiod according to the ihvention for
gerserating it et Mol shilectionhia teddtiohaf detabade. In this example,

as '{%ﬁéﬁn%mﬁglﬂ%ﬁsm S}}é%mﬁao%%ﬁﬁév £ t%%l@%ael@gw&e L element. The

software products are bei eve chareto arkete
thretighota therwaad fy thuitimetivredetecrn ) Bl thestebbvical vehmsnaftheptionally

coqg gig.gefingd in &nalish, Haweven, s O%‘iirg%o%rc?\{gnt %)81:?&5 field of the

understanding of the following description. When necCessary the terms are
eitiee@gsiglined or they may easily be considered to be a sequence of

lettassAand AUMbEES; W cPc?s_réiﬁH'Qfa%gﬂif@'@gewﬁ}’c%”a}ﬁ%&@ t@t}%@ﬁgﬁng the
are made to assign some meaning to them for obvious mnemonic an
pragieall aasoris:lement (625) to the parent element.

[060] Finally, an instruction may call a template (630) by the name previously
specified. For processing the called template (635), parameters will be passed from
the set of records of the current template to that of the called template.

[061] Figure 7 illustrates, by means of a particular example, the method according
to the invention for generating a target XML file from a relational database. In this
example, as 1s almost exclusively always the case in an environment where 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.



13 [062] The creation of an XML file begins with the opening (700) of the
“file definition”, already described, which takes the form of a table (705) in
the database. With the information contained in this table it is then
possible to create an XML file, with the specified name (codesList
CAR.xmi), containing a first empty element (codes list). This element
becomes the current element. The file definition contains the name of the
root template (710) which has been used. [063] The above template is

thendrocesped-(LADn The fir Skﬁ&@%i%"ﬂ%ﬁ%i%ﬁ‘ﬁet%%“%%emﬁgqm@ 4 of the “file

(722) defined for the template (CarCodesList), on the database, er
to obthRi AR cotreaboAassE sk ofisboits 18O)formedhstrididié Dfithehe database.

templatediQo Bl ibis SXamRIe ; A16 appied R ‘?ﬁé}{‘g%fs%é% ¥92§{)é“a§h§ML file,

set of records thus obtained. [064] This starts with the creation (/724) o

chilty tlefientnfiety et than testediiném Rrevibustyrénieg) aThist empty element
elementiniisn PrEOMEesLNe,eHHRRL BIEMERELT R REX TR 'ﬁEJngHHR%n contains

indexes 2 and 3, of the template 3710), are then processed. They serve to

creffis o)l atam it N 7d Onrduyhdresrbesrrssgsbnding to a Field
Naf['l%§Pe’{?l{'@C&%xﬂaetE%H@PA%Eei-sTﬁx%xPLgf@&%s%im@f%@.is"l)h%f Mt&v%?gl”g?nsists in

(728) then includes these attributes. [065] The next instruction, inde

the TEFRPIAS A By chiAde2 Ldelisred foiHbe templaie (Goedesbismnibic database,
which aqarametesis gefingddtpbalid %&%‘P%&SFHP'ﬁ@d}?"‘@ﬁ@'ﬁ%ﬁ%@m of the

query d?finition CodesListltem), which enables the corresponding set o

recBTgR E54Y I0ine daiiinssasne chtamebietisr srehabiheracwtisha the set of
calisghtamplaieiizidddas enabled the field (742) to be found for

effectively executing this ?éjery. [066] The called terr}LEIate is processed in

a siiTrar midh PRSI e dyeaEserited) abovechilepliersng thedxaiLthe current
file {tanilgreClainly (KA methaddenatomatisaly ganeatingdl 188%tent. The

one XML document including data extracted from a source database, said

datgﬁgs'@’vgo}ﬂﬁfg%%gﬁ@fﬁ &ei’ﬂéjrastin@f the template (710), are then processed.

They serve to create (726) two attributes (Name, Area), each corresponding to a

Field Name specified in the template. The current element (list) of the XML file

(728) then includes these attributes,

[065] The next instruction, index 4 of the template (710), makes use of another

template (CodesListltem), for which a parameter is defined (715). The called

template (740) also has a query definition (CodesListltem), which enables the
~ corresponding set of records (750) in the database to be obtained 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).



said at least one XML document, wherein said means includes an XML
generator making use of tables defined in the format and with the
language of said database, said method consisting in: defining a plurality
of templates in at least one definition table, said plurality of templates
including executable instructions by said XMI, generator, wherein said
executable instructions include at least one call instruction for calling any
of the templates of said plurality of templates; defining queries
associated. with each of said templates, wherein said queries are used to
extract data from said source database _in the form of sets of records;
executing said instructions during an ex8tltion stage from a file definition
included in said at least one definition table, wherein said execution stage

inc callg least one of said templates to at least.one other . .
torhie o S ST B e ks o B e ' earigieas geinding
at léssteareckil frdmcupoentddalating said datdderbangfrony sadrsets @herating
records. [002] The nod accaording,to Claim |, wherein said at Ie%gt{ ne

leﬁz_ll at ?S&Sl O1e %Hj 90%1imen(%. \ghe Gl 54l IE?SI}S Ln(ﬁlﬁﬂgﬁes aaer U gsgenerator

ocument comprises elements which are able to inc
saith#Rethodachhtablerisefrind thatlsafdrexe cutiowshage ikcudes aStage database,
for creatin ifg lements anpd-their sa_id__,_tribuites..ngﬁ?]QS The method S
A R
conattectaé phmadiof shittxmiicoouwhemgtestentsk targetdiiodortsaighid XML

X’Vsélengloa(f tér'é%c E%ﬁi%%e%%%b%%e {H&P&cﬁé& rﬁ)'l%h%g rgte@agg W @ Cc%lils instruction
assig

ned the function of current e ement; to process a root template

capableabirealtifiy aﬁ}@@mﬂmaaﬁﬁ@bs}bﬁs&m. @ﬁuﬁgﬁg@t&enﬁqﬂgﬁs& queries
[Ooés]sgél%éﬁ.‘%mde%ﬁ%@mi%&!ﬁ% , wﬂiﬂgl@ﬂ{r&ﬁm%@ﬁgsaﬁé r{%gﬁl(fgge%ract data

for creating a new child element of said current element, to which said _
neWdIs seiérfertisdrahgpednithufartho fusttion steale coparingsmenpstructions

an &ﬂ?ﬁg%ﬁp&@ﬁtﬁfﬁ %@9 Y ﬁ@@i’fﬁﬁ% %'&%HH&W’P Qa‘f&%ﬁ%ﬁs@?@e definition

new attribute for said current element; an instruction for closing sai

curpig-SlasTaHY el RS StHIRB SHEDHYIBHIRG et AushAmas B feinwie Aeatplates
cueiRlemRNbIRIhe-RAIGR! sleMRNLeLaalY el BIRMeNtorder to be able to

generate said at least one XML document including said data deriving from said sets
of records.

[002] The method according to Claim 1, wherein said at least one XML document
comprises elements which are able 1o include attributes, said method characterised in
that said execution stage includes a stage for creating said elements and their said
attributes.

[003] The method according to Ciaim 1 or 2, wherein said file definition makes it
possible: to construct the name of said XML document; to create a target file for said
XML document; to create a root element, said root element to which is assigned the
function of current element; to process a root template 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 of said current element, to which said new



[005] The method according to any of Claims 3 or 4, including parameters,

said parameters serving to link said templates when said template call
instruction is executed, or when said file definition is opened and use is

made of said root template. [006] The m éhod according to any of the

preceding claims, wherein each of said instructions of said templates is

applied to each record of said sets of records. [007] The method

according to Claim 6, wherein said instructions are interpreted by the

XML generator. [008] The method according to any of the preceding

claétesyanh éreissisaiel soutce datdhasgos afrebaﬂanmfaﬂﬁtabmwaﬂ ﬁw’&ﬂucﬁon for

querie are erl(?gg obe the rules of the structélred que &
T.lit‘:‘

knGwin a8 S RISy St TR SSHRIL HF & G

doelﬁmntsasa:diswsmmﬁmch]mﬁhg melansradapleddotjimplemeanidiien consisting in

meI'thaog descrl&edflungincyn }hcupr ean}g Clalm Joé}o AE mlement of said current
rea f a compu]ter comprlsmg t e mstruc 10NS Of a progr

exetnmbte by said computer, said program implementing the method
ac‘f%gﬂngﬁ?earﬁgth%fd%@ég}ai%gtqcég any of Claims 3 or 4, including parameters, said

parameters serving to iink said templates when said template call instruction is

%aid current

executed, or when said file definition is opened and use is made of said root template.
[006] The method according o any of the preceding claims, wherein each of said
instructions of said templates is applied to each record of said sets of records.

[007] The method according to Claim 6, wherein said instructions are inferpreted by
the XML generator.

[008] The method according to any of the preceding claims, wherein said source
database is a relationai database, and said queries are gueries that obey the rules of the
structured query language known as SQL.

[009] A system, in particular a generator of XML documents, said system including
means adapted to impiement 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.



