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1 A METHOD OF UPDATI NGA DATA SOURFCREOM TRANSFORMED
DATA Field of the invention The present invention

WO d0aes9g 0 a data source updati ng net hod froP€T/SG2003/000235

transfornmed data. Background of invention There are
currently several types of database structures of
whi ch the nost common exanples are the flat file
AIMETHOD OFrURDATINGt ADATASOURCE EROMIRANSBEORMED

t he hi erarchi cal database structure. Mst dat abase

rammers are famliar with rel ational databases
(e.g. MSQ.. Oracle), and flat file databases (e.g.
such as a text file with delimters). Data in text
Hieldeof the inveationnal dat abases can be easily retrieved
and updated. A line of data to be nodified in a text
file database is sinply inserted, deleted or updated
Thig shebeat invaRtioRAIARE th dath6ur@IlSddi né hdthdd $idmm! €
script program or an advanced user |nter ace program
transfymegt @aten a rel ati onal database is to be nodified,
this can be easily done by an insert, delete or update
command in a query |anguage such as SQ., which uses
Bawlkejroundeyfinasedtisal ection criteria to nodify rel ated
tabl es. An exanple of a hierarchical database
structure is XIML. n an XM. dat abase information is

i r t

Ter S SRE vl €5 o BRBS of tRlbesR uollites MR b phost
cperquom edaniplesarsathelfat filmdatabdsa stractureethe ntdlatltmar database

th
b‘ S Ofd tE ?\rl]erarcsmcaé}%téggsed truac’cfi‘rte the ends of €

Most database programmers are familiar with relational databases (e.g.
MsSQL. Oracle), and flat file databases (e.g. such as a text file with delimiters).

Data in text files or relational databases can be easily retrieved and updated. A
line of data to be modified in a text file database is simply inserted, deleted or
updated by direct user action in a text editor, from a simple script program or an
advanced user interface program. If the data in a relational database is to be
modified, this can be easily done by an insert, delete or update command in a
query language such as SQL, which uses foreign keys and selection criteria to
modify related tables.

An example of a hierarchical database structure is XML. In an XML database
information is arranged in such a manner that data ‘drills down’ into branches of
the database to retrieve the information required. This can be imagined as a
tree with many levels of branches, and the data at the ends of the branches is
classified according to the branches. In other words, XML source documents
consist of data structured into ‘trees’.
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classified according to the branches. n other words,
XML source docunents consi st of data structured into

WO 20080314992 XM. data is usually used by, for exe@pb€2003/000235

XSL processors to produce an output result. Typically,

a process begins with a souré tree (or source

docunent), and ends with a result tree (or

Xiils diatd tsrusustip used bgfpmnrwatnple\/rﬁ(Sh pragedsersityyplogpee @h output

d |
TR TRl acesp ool W & S5 468, (OhAp ke AaCUmATY), and
ePbBk&ftPa ‘Péélﬁgt?éé &ﬁ'%@élt/trﬁh%‘ﬁ'?l%ﬁ dd?:funﬁ%}ﬁ Whith: mg%ﬁéeana/ type

are several node types, hese are known to
o§ ridrked uiprdackienent or sm:slyrmﬂele tdecurmeatjpCentrtil toreedatadese is the

cBhbo TR i eri el ghittis BEBEPLSsd s biaEEHua the tre.
Thersaré BEwsraksdde typek=ahd HeseShreknovia 18 &%ﬁﬁbﬁ%ﬁ?ﬁé@'n’\ the art.
World</Elnt2></Elnt> 1. Root nodes: There can only

Aovienplifet exemple etthestypes wilkhbe gbem benenesm@ﬂmmnomplete XML

I .node of the XM. docunent is the whole
dbgzﬁﬁ{]ntam\&%% W Element nodes each represent an

el emant and usually consist of a pair of the el enent
tags. (? root elenent in the exanple is
<Hl m<1 MerienTAL ¥Pr st child node of the exanple is

anot Qe"i(rrg s%ggﬁeet én"ﬁﬁcﬁjlﬂlnﬁu%?-"h R%F"bges el ement s

may not ned by tag pairs a singular tag,
such <&dmtbr<Elmi2:Hdlq V\{/dTIdrsVEinst29|<r‘Eimt>a l'i ne break.

El enent nodes usually contain textual information. 3.
Text ‘nodes consi st of character data, or text or
strings, e.g. "Hello Wrld'.

1. Root nodes: There can only be one root node because it represents the
document itself. The root node of the XML document is the whole of the

document.

2. Element nodes each represent an element and usually consist of a pair of
the element tags. The root element in the example is <Elmt1></EImt>

The first child node of the example is another element, <Elmt2></EImt2>.
Sometimes, elements may not be defined by tag pairs but by a singular tag,
such as <br> in HTML, which is simply a line break. Element nodes usually
contain textual information.

3. Text nodes consist of character data, or text or strings, e.g. ‘Hello World'.

Generally, text nodes are found encapsulated in element nodes.
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General ly, text nodes are found encapsulated in
el ement nodes.3 4. Attribute nodes contains

wonbwroses on on attri butes, such as text styl eBCESG2003/000235

which are scripted inside element tags. 5. Nanespace
nodes: Each el enment has a nan&\space node cor respondi ng
to its nanespace prefix such as 'xsl:'. Such nodes

de Adtrilutehaddel toHetaest inframatiohonattibuies, seitas@XEstys etc
W|th the same nane and in the

i.f f t t r ih
V@“Aﬂ%er@eg ‘5:98 neeRkPASui shed. Namespace nodes

are optlonal in XM. docunents and are not al ways be
used. 6. Processing instruction nodes: contains
S Naweespace npdesuEachmkaméfnt l@snareamespedes nodetcarmesponding to

8 Rkt Sheh BT ROdes STk Hiferent plements
withetfans® damesek HFFférQhﬁaﬂtr%Lﬁ@? Rahdré Qérﬁe%mé/ Vlﬁ th% same

has five nodes, i.e. <div></div> (palr of tags

elemente 68RDerdaliguished. nxt,amaspﬁca n@d&ﬁeﬁreﬁ)ﬁbﬂbblnﬂ(bﬁ_n&t
t ext a
dpRionft, 3 AreBBCAWETshe (% cat ur e of XM i 5 that it

prow des a way of data sharing between different data
stens,, regardless of how the data is structured. The
s PhPesssingURstiustion nedes:scantaing Arocessingdinsisuctions,
and the tags to identify the purpose of each piece of
data, except that users define the tags thensel ves.
TTRiosnment nodes contains comments which are enclosed in

<l-- comments -->.

As a further example of the nodes in an XML document, the line of code:
<div> this is <b>bold</b> text </div>
has five nodes, i.e.

<div></div>  (pair of tags forming an element node)

this is (a text node)

<b></b> (format tags, also a node)
bold (another text node)

text (a third text node)

A powerful feature of XML is that it provides a way of data sharing between
different data systems, regardless of how the data is structured. The syntax
structure of XML is similar to that of HTML, and the tags to identify the purpose
of each piece of data, except that users define the tags themselves. This
provides versatility in data classification and identification. As a result, XML
imparts inter-system transportability to data.

An XML document’s tags are interpreted, or the data therein selected and

manipulated in a process called ‘transformation’ or ‘query’, depending on the
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provides versatility in data classification and
identification. As a result, XM inparts inter-system
woe@sspapg abi lity to data. An XML docunent's tROESGr®3/000235
interpreted, or the data therein selected and
rranl puI ated in a process call4d 'transfornmation' or
"query', depending on the4 type of XM. processing
type beMlsptd)CG§hiﬂgC&¢t‘lpUUS$ﬂ 'ItHeeomtpahef theneansfornmatjoromay be

h XML
858 BT B HaBomag Sl S BlldoSindily 268 dsnarined
XNMDYodafiame @n@?ﬂdés é@l@bféded‘éta 4$ @é%s?'@eﬁrl&‘f by Eereg@ﬁéht'ﬂélér S0

now be recognl sed y t he reci t user's syst
traithefdate maywnowdesresognised ebytthe reaplaafl’nwseﬁalsystem Therefore,

Xt oS ot e 488 B ietibloeP B gt hEgERED phtheen

ditdisdsesenitth diffronttabRXrtiGRsds Witk fhe relational database
t ransf ormati on/ uer technol ogies are XSLT (Extensible

sguGtiEgnEsamp Ttr%rr%cvrmafm/@mryd%b«gj@ws aTﬁé<&LsTe
(BohHRE ‘%ﬂggh‘%%é%aﬁ{gﬁﬁ@%ﬁraﬁ%‘@ﬁ‘ﬂaF'SGQWQU%WM TER w58 of

AQueny &ﬁda)(ﬁhﬂ'ds wall Kypwhtocd nrapdsKillexbin thesarfrey be nade
to XML data through a script |anguage, unlike in a
rel ati onal database (e.g. SQ.). XM updates have to be

Wiédﬁrefsehpl%ﬁﬁat"i’oﬂ qu(‘\/% 54R4t thgf‘e fgbnaJS gt%né%d g@g%ﬂ{.ichs

generated froma relational dat
naedifieatianganay manadélt@KMlhdaienﬁhmmgh aeeriptlmngeage, unlike in a

BB TR arEban (15 ShiahicbAeR fiofe meteghrouth a text

SfADF, astif MB&XMLtdcﬁ;unMnt@Qé\héraEéd flom é 9ela%né7r'"t?é‘hé§ase the
Cther Life", he has to |l ook for the el ement node,

destBieat has 0 begrganaiates afier thexnformwtionastesn ypdated in the
I”?kéltléﬁgl Jé}gg?g(%/pe over th_e book title i n a text edi t or
10

‘the book titles enclosed in the

Referring to the example below, if an XML document user wants to correct the
titte “Mr Chew’s Life “ to “Mr Chew’s Other Life”, he has to look for the element
node, <bio></bio>, containing the text node “Mr Chew’s Life “, and then type
over the book title in a text editor to change it (the book titles enclosed in the
element tags are nodes in their own right, known as text notes).

Furthermore, if the modification of XML data is to be initiated on a transformed
XML document, in such way that a corresponding update in the source
document is effected as well, the updating action is then no longer just a
straightforward replacement of data in through a text editor. At least two
documents will be involved now, the transformed document and the original
source document. Modifications to the data in the transformed document must
be properly reflected in the correct source document(s).
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el ement tags are nodes in their own right, known as
text notes). Furthernore, if the nodification of XM
w@l2108/08598 0 be initiated on a transforned XM POTSGEENS/)00235
in such way that a correspondi ng update in the source
docurment is effected as well 5 the updating action is
then no | onger just a straightforward replacenent of
Tdhet wpdate ehtlcmmghcameemrtmjlarw dlffmulﬂ ibh &tvolves @bjeiument msertion

d dth
of el AR LR (B8 her ks oh R R o B L Ay ant
chBRgés anafies BBRvaRCHREAL fmdamgghe%ruwe ﬁS(fJéseFéh%Q dm

t he correct source docunent(s) date action
nHEeRRBogRPOsIHaNS bEYVeRT thecsaurce fandttransﬁ@’mmtdd@lreemtdn link
tﬁénﬂnsertlon of el enment nodes such that the structure
the transfornmed XM. docunent changes and the
softmare engi ne for updating the source nodes relies
m rrored node positjions between the source and

QW%%‘PW@% (Fvehtas KPaiM KRaieier agdrt@uery are known
t WIQQW h G @ﬁq%ﬁ@%ﬂ?néﬁPéHWL 889 | ongwﬂ?er ﬁodes

echn ogi es I'ne node p03|

siiyueniital wndert ortdyy indexingdle nosleguEbhieakr suctenods pbsitions are not
However such node positions are

d th
plqg?'gt)éé‘?g]rgk'&h?gﬁiﬂg&%ﬁ”%dl ting actions. A

transformati on/ query performed on an XM. docunent is
anal ogous to an SQL query. However, re-arranging,
A ngesformatieniduery| parfatmedzoraan XMh depLmEDt iscanalogauretat an SQL

tions onatranfor ne e
quRRA SRR Blndiafe, MRPRRLARE ERERGER, AR SRR Sblrte
dﬁ@dmfelnemrod}lgﬁi aclidhitl 68 % transfornféd gbtindeft lsrb?€§ently lmpOSSIb|e
ositions, are not persistent when sibling el ement

GQP@C'ﬁHﬁé #ithe LML siestete isrmpdifigdr Nagedndineilieg ordermg of node
p§%8ﬁ§J BletndtPerBL2ht WheR MRy SleHEhtd GFFERBaSAW &R d or re-

arranged, making it impossible to maintain proper links between a source XML
document and the transformed XML document after multiple transformations or
queries. Due to these limitations, it is difficult to manage an XML document like
an SQL database.

US patent application 20030037303 proposes a mechanism for reversing XML
transformations, which allows updating of data in an XML source document by
actions through a user interface displaying the transformed document. Referring
to Fig. 1, the US application proposes generating 16 an inverse-XSLT sheet 15
during a forward transformation by an XSLT style sheet 12 of an XML source
document 11. When a viewer looks at the transformed document, which may be
in XML or displayed as an HTML web page 13, and decides to correct or update
a piece of data, he may do so on the display 13 itself. The updated display 14
will be inverse-transformed by the inverse-XSLT sheet 15 back into a source
document 11. In other words, a new source document is created which replaces

the original one. This mechanism can be used for a transformation process only
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docunment and the transforned XM. docunent after
multiple transformati ons or queries. Due to these

wo povsat4poNns, it is difficult to nanage an XM PODSGIOBSN00235

i ke an SQ. database. US patent application

20030037303 proposes a nmecharfsmfor reversing XM
transformations, which allows updating of data in an
whre dlogrede adorertenne yapping desvédn thegbriginalséscument and the

B RS a8 Il S5 ST ST i o evpsctation
ofl @DRr thbi SAEICRITel dTYRE SOCESleht %18@%\/%58&-%%&25%{,%5@0%@@@ be like.

transformati on by an XSLT style sheet
source docunment . Wen a viewer | ooks at the

SR T B e s
Iupdphisticatptd ¢S DENd HQu eﬂ?&réf%}’clnﬁﬁhggﬁs,o@uéﬂ‘ﬁs g Abkigtep

itself. The updated display w
tﬁaﬁ§§r'§\@-t'9ﬂaﬁ§r RpdRsingherasUliant dosemEst mayudthavackone-to-one

' . ther d a_new source

dbdind mRHAAE I BHARR nodes B AE solid doafinBi one:

Thi s mechani sm can be used for a transformation
one-to0-one mappin

rocess, onl )g ere there is ﬁ
FREBRERRIS T M%%PG@QEHW&% anagiane rarantelemand node, two
cHIRE Bt rsddsh Eabmﬁ%ﬁﬁ’cﬂ 6cﬂﬂ§ifr1%r6g1%tﬂteggnc(§j§é IS?ltCh{?S[ﬁtg%g ghown

expectation of how the structure ocunen

in hige2. 982y barfilfesedrinda $tansfatmationita extraiovevg partasfithe data. The
oL SRR B R D B R e kR ORI S er3088 one

paremhsibdeehé enfid efdiéntatode Ml bhe $68Mdde213hQN B Xhanges
t%}ﬂi nodes in the resultant docunent may not have a

indhg feansiprpiathdesyment when Nieving diinal displdysin ordehthat

i t
IR OBMIET 1, RAAIBLE Al AL OSHIREN et e
abledesdertify which vhihehoriginalandtiesdnens exta Pefeh ‘Se6H’ ad ‘textt’

t hat, shown
come from.

Furthermore, if instead of just processing one source document, several source
documents are used to extract a resultant transformed document, an inverse
XSLT transformation script of the kind proposed in US patent application
20030037303 has no way of determining from which of the original documents
does a piece of data in the resultant document come and which source
document therefore to update.
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in Fig 2, may be filtered in a transformation to
extract only part of the data. The resultant extract
wo 200608308 in XM. tags defined by anot her XM. PCT/SG2003/000235
devel oper: one parent node, one child el enent node and
one text node. f the viewer ghanges 'texti' in the
transformed document when viewing it in a display, in
Wl s updated in the source document,
S mati on nust be ablet0|dent|fy
whi ch of the original nodes in the data branch 'booki
did "texti ' come from Furthernore, if instead of
Tha@treﬁﬁlﬁd@‘@‘ltim@ aims te puevide datatasourcessivestare andinaceethod of
mants used to extract a resulfant tran
ofeEPonha: oG Ut S E Braiiel & HotwsRoipPeTAion on

dEianfaiTORAeE or eRiraSted Mo thea@ital Sodfré®n 20030037303 has
no way of determ ning fromwhich of the original

docunents does a piece of data in the resultant

Aﬁ@m@mtager:@mthemcmbe@ BmbodirReéntdsIcHE BN e ritibAris tIvstehé thethod
updat e unmar he i nventi on The pr esent invention

Isamféiml’eeqowla@ ochdatat tansiermasiostemployed, thednumber ofotita

SBoBBgBLL 1 B! SRl ST LA R Bk B HRIGR LA

presehtdtiond TfhEanté h@ndf@irn’naﬁ@lhl peSsesAtantlyd Bbﬁ@)ﬂc@fbdt 8€long as
descri bed enbodi ment of the invention is that the

theesatige inodrddentifiers ate passedi oriatier erghutransiesnatiomt i on
enpl oyed, the nunber of data sources used, the nunber
of passes of data transformations or the types of

Apcerslany tat therinvaiitindatefirst asisdoty areddthod pf fieesisyingdatein a
t he source node identifiers

| t |
“ﬁa‘g]%élﬁég i sodicear Deatled camnsiteatheoTiePRot 8napiRyng ¢ach
n&@@WltﬂV§Dﬁiq‘&% iliBnti¥idi r st aspect, a nethod of

Identifying data 1n a node-based data source is
provi ded, conprising the steps of annotating each

According to the invention in a second aspect, a method of modifying a node-
based data source is provided, comprising the steps of associating selected
nodes in the data source with identifiers, identifying a node to be modified by
reference to its identifier, and modifying the node data.

According to the invention in a third aspect, a data source structured to operate
as a node-based data source is provided, wherein at least one node is
associated with a unique identifier.

According to the invention in a fourth aspect, a method of annotating a
transformed version of a data source is provided, comprising the steps of
copying identifiers in the nodes in a data source to corresponding nodes in the
transformed version of the data source.

According to the invention in a fifth aspect, an identifier which is capable of

uniquely identifying a node in the data source and also a corresponding node in
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node with a unique identifier. According to the
invention in a second aspect, a nethod of nodifying a

woewshaiesl data source i s provided, conprisi ngP€C8G2003/000235

steps of associating selected nodes in the data source
with identifiers, identifyinga node to be nodified by
reference to its identifier, and nodifying the node
alatasfoned vdisign bbthehdatarsoemté tpriovided; Whertmstpeatodesin the

ta source structured to operate as a nhode-based dat a,
@63% rsearqeslsmceﬁ%ﬁ@, therrar@sRoggingede Gribe gf@awé?qr@ed version of
tﬂé%&‘fé §6@r‘3:,e‘.’"i th a unique identifier. According to the

invention in a fourth aspect, a nmethod of annotating a
transfornmed version of a data source is provided,

iSi h . f. [ id i fi inthe . .
ARG 1O I HieRiGE T 8 i B5pPR. sofin dgnhsumetiph gine is
pro@ias ot srRPridiAg Th&AnPEF tdBintR e ntifEFCET noties 3h ghd afaﬁsource

fé g
the invention n a fifth aspect, an identifier whic
ang ipapeiodhefdermifigiringo tirenedes phthedransiermed versiataofithe data

S TR

rmagsed to thetr ctatespdadingenddesiithe doufcd digtacor r espondi ng
node in the transforned version of the data source.
According to the invention in a sixth aspect, a data

£or . . i vi M= )
ASPBRETRS RRERL 1Ep'sS ROV ARt SFIREL D Bl oPhode
basedrddoumertienodification ispgsovided. t he nodes of the
transfornmed version of the data source, whereby the

nodes in the transforned version of the source data

RERraMPRS thd MvERASA irf 8R IRFRARGHRE!, BRYRGudtRall tEnda &Fe
data. According to the invention in a seventh aspect,

identifigatien of apdes ima acdediaseddideuseent is provided.

According to the invention in a ninth aspect, an industrial standard of node-
based data transformation is provided.

In general terms, the described embodiments of the invention provide a
mechanism that allows a node-based data source, such as an XML document,
to be updated from transformed data.

The mechanism comprises ways of preserving a link between a source
document(s) and a transformed document, using annotations (or universal
identifiers) so that the source of a piece of transformed data is always known.
The source location of each piece of data is obtained by the identifiers, even
after multiple-passes of sophisticated transformation, and even when the
resultant document is a combination of multiple source documents. In contrast
to US patent application 20030037303, in order for an update action to be
performed, there is no need to generate an inverse transformation script every
time the source document is modified or transformed. Furthermore, the
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docunent nodification is provided. According to the

invention in an eighth aspect, an industrial standard
wo@Roosaanps fi cati on of nodes in a node-based dorCIERGL008/800235

provi ded. According to the invention in a ninth

aspect, an industrial standa®d of nodebased data

transformation is provided. n general terns, the
méetsartisrnelioaveboptiate meguesits tdbe isenedirecily tmrfdmi athgimal data

mechani smthat  allows a node aa gdd a source, %
SOHECRRY MMEARFoeLIREden '&f%én%}ﬁa @R H LG aY NSRS SR

data. The nechani sm conpri ses ways of preserving a

i nk between a source docunent(s) and a transformed
Tmmembedtmemsi da;sceibadhateaftes il(usrtratm howt zede paeetation alleys

t hat t '
o8 BT ShS0uE Pl ML gt ana
ro@ﬂhé’s hﬁayo&é abBRAel Yo Wirk blaRt idocafrents etheaddrae way as scripts
mul ti pl é- passes of sophisticated transformation,

ar@\bﬂmg\héﬂd toapdatanthantypesalseiabase suchoarelationsl t%l?les ora

T BRSSP i

pdreeks epitingedg@ts ahbelisplags, meaking XN agenes awr-famendly form of
i nverse transformation script every tinme the source

datgbasreAtUSHIrdDdi fi ed or transformed. Furthernore, the9
mechani sm al | ows update requests to be sent directly
to the original data source by neans of the

Brigédeséription ofithiedagumels t hr ough an inverse script. The
enbodi nents descri bed hereafter illustrate how node
annotation allows data mani pulation in an XM

Eﬁ%ﬁﬁﬁéﬁts STURE iViRtioR QNTABH dBsR¢iBRH! BF waiyloff ékéinhpieSwith

may designed to work on the documents 'i n t he same

raﬁasenas te the preorapanyiay dgawingd, ovbishat e ot her types of

dat abase such as relational tables or a

Fig 1 is a flowchart illustrating the process of the prior art found in US
application 20030037303.

Fig 2 shows a prior art example of a transformation based on two source XML

documents.

Fig 3 is a flowchart illustrating a method of XML source document updating
according to an embodiment of the invention.

Fig 4 is a flowchart further illustrating the method of XML source document
updating of Fig. 3.

Fig 5-llustrates how the position of a new node may be decided on in an
insertion or node creation action, giving an further example to the insertion
method disclosed in Fig 4.



flat-file database. This inparts data interaction

possibilities to XM. engi nes, parsers, editing agents
waresossps ays, nmaking XML a nore user-friendl yp¢Dsar008/000235

dat abase structure. Brief description of the figures

Enbodi ments of the inventioni1@i Il now described, by

way of exanple, with reference to the acconpanying

ng ﬁvulmxjﬁates hoWrBa:/leral%oglrde tdscamehwehgbe trdrdsisiiad butdyet
%ﬁﬁ%& of the prior art found in US application

re a @@gablp. lipktodhe REgRah BPEICEAeCUMmEIHBBECoding to the

,ﬁéﬁgaggﬁm aﬁasﬁed on two source XM. docunents. Fig

3 1S art i

| ustrating a nethod of XM. source
docunent updatlng according to an enbodlnent of the

i.nyent i on. 4 is a fl mchart f r illustratjng,
i Thstiles orladbiontestned it 8 aiion agmat brdgnagne
n!fétgodld,gd@gé@mqq oxnd he p03|t| on of a new node may be
deci ded on in an |nsert|on or node creation action,
giving an further exanple to the insertion nethod
disclosed in Fig 4.10 Fig 6 illustrates how severa
source docunents may be transforned but yet retained a
traceable Iink to the original source docunents
according to the nmethods of Fig 3, 4 and 5. Fig 7
illustrates a nmethod of nodifying a transformation

script by using the method disclosed in Fig 3 and 4. 11
Det ai | ed description of the preferred enbodi nent
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I nteractions between source docunent agent, _
transformati on agent, editing agent and viewer. Fig 3

WO 2008/081408vchart showi ng an enbodi nent of the neCTOG2008/000235

the invention. A source docunent agent 300 is provided
whi ch manages one or nore sodfice XML docunent (s) 301
302, 303. The XM. docunents 301, 302, 303, each has a
Datatladidescoiptivotef thes prefieateeembbllitiaht. A

transformati on agent 310, on being triggered, runs one
or nore transformation scripts 3 , which may be
larabti6fs ibbtwekh sc’?ﬂ@é@rd’o&fmém/ ag%lli‘? "tra?ﬂ\é'.formatlon a%ent
transformation | anguage . transfofmation scri

egiiting @aeat andviawexvL documant i s transforned |nto

anot her format. The transformation may include data

sel ection and extraction, or conbination of data from
Fapgds al fld@éhaﬂto@hﬁmng%n eﬂﬁbw@mrﬁwkwm&hé@oﬂ% ih@&ntion. A
performed on the tables of a relational database.

SgHfas drcupeniageny 308dsipredded aﬁwfbmmagaaoammortezsource

PRSHE ) 9SG TR B iOg e B 248 s

aalleraHW\bf nodesessctiatetWdth ¢athr ansformatl on of the XM
document (s) 301, 302, 303 is triggered, the source
docunent agent 300 firstly annotates each node, i.e.

Attlﬂﬁﬁbﬁﬁﬁmn 5 §b 316‘3& Séﬁhﬂ ”&‘?éj{eze&nﬂn% or, inBrd e

source XM msnt I que | |f| er. The
trﬁﬂafwrr@tlaatacaptaa@;‘ehtwlﬁm ndebe sedgtiedds )(S!IT XWeryher any other

X et Ermeon MR R macn astins i iateiges fow an

XWledbeanehis el i STornait® fnfo SR b fé’rnh’étOW*HS ér"é?\sﬂ)rmeﬁlon may
transfornmed docunent having data sel ecte rom-t

incdife-dalgsralestion and sriraction, or combination of data from several XML
documents, in ways analogous to queries performed on the tables of a

relational database.

An editing agent 320 receives transformed documents 321 produced by the
transformation agent 310, and displays them (e.g. in a browser if the
transformed documents are HTML documents).

When a transformation of the XML document(s) 301, 302, 303 is triggered, the
source document agent 300 firstly annotates each node, i.e. the element tags,
the text nodes and so on, in the source XML document(s) with a unique
identifier. The transformation agent 310 then receives (at 330) the annotated
XML document(s) 301, 302, 303 to perform the transformation/query according
to the instructions in the transformation/query script 311, producing a
transformed document having data selected from the source document(s) 301,
302, 303. Whether the transformed document is of a different document format,

such as HTML, or is also an XML document, the tags defining the elements

nodes in the transformed document can be completely different from those in
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302, 303. Whether the transforned docunent is of a

di fferent docunent format, such as HTM,, or is also an
woRrosdsesent, the tags defining the el enents POIS620(08/000235

the transfornmed docunment can be conpletely different

fromthose inl2 the originall2XM. source docunents.

Nevert hel ess, when the transformati on agent 310

the reighse XNheoexerduciuatkritextievertioslosd,ivamen thet teangbainmation
defined for the tr nsformsd gpc nment,

agand idPGNARsesiha e ReCtes) ioipriialedrioitad pals defiaed &gy the
treﬁgf{ﬁnécﬁ‘ BocHHENt ?Ftthé It §fd’l"ma‘f|6n'égg‘§?\‘t ishbefsd ﬂSn%Fsamto the

he source no e source cuments 301
tag QirsSheisaard ud,entlmmstvdmch iderdified tha data ineitieaoairce nodes in

tnRisaus pec Anea o PhPedUa BHAEKY. B e liite Prirgegend

prbaﬁbéd iPEHRAPAN NS BEBUMBHESS thPoESWhRAMERE also annotated
docunent 321 is then sent (at 331) to the editing

witlythe sape, idewidiess ohiheinrgapecivesspuree edes. 321 i s
di spl ayed (at 332) to a viewer 37 of the docunent. The
editing agent 320 may be an user interface, or is

TeeBadeRImied dotutsit 32ntie ltﬁé%ﬁ@ent\/(at 881 ptd thesedithey agented20,
37 to interact wth the displayed data, such

wherer GerHanarormAsRTTOT LI h1o QRBIBYPAGAL SH P Hdpwar BZOf the
Al LB THER A0 ) B UL bR g
a\ogermindefaceawhich altoWﬂwﬂwej‘inspAeag&é'dodmeaadiythMe\dlwiayed data,

mrrored, in the sourc cu 301
suChyas o BeRoRy daBLiRaina (et inEfing ernal etoabaurehts
é’éé;,’f Bn(lﬁdel?s‘lééd td"bé'n‘?&lﬁﬁv@ﬁbf a1 F@pﬁd@méﬁuﬁ%‘érﬁ&ﬁ deletion,

|ng agent to send an update request (at
capyirg ahg soon)he source docunent agent 300, V\,hl ch
perfornms updating on the source XM. docunent(s) 301,
302, 303. The update request (at 340) is sent al ong

AW Hiodificatiohedh tHel disslagéd dae bpdas vieveMihgnow be mirrored in
the source XML document(s) 301, 302, 303 by means of the identifiers.

An update action (at 341) initiated by the viewer causes the editing agent to
send an update request (at 340) directly to the source document agent 300,
which performs updating on the source XML document(s) 301, 302, 303. The
update request (at 340) is sent along with the identifiers of the nodes on which
the viewer 37 has acted.

The source document agent 300, on receiving the update request, has to
decide if the update request is allowable, for example, by constraints of security
or the schema of the source document, or by applying rules implemented by the
programmer. If the source document agent 300 accepts the request, the source
document agent 300 uses the node identifiers and data values sent over with

the request to locate and update the correct source nodes in the source
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the viewer 37 has acted. The source docunent agent
300, on receiving the update request, has to decide if

wo b@sopdat e request is all owable, for exanpl e, POYSG2003/000235

constraints of security or the schema of the source

docunent, or by applying rulis inplenented by the

programmer. f the source docunent agent 300 accepts
ddduendret(R)e3i1, 30Re368Ube ¢ tegtartiest atidisutt riftidsusedembat nodes

node identifiers and data val ues sent over with the
forragel &vttags of &&PaIrand update the correct source nodes

in the sourcel3 docunent(s) 301, 302, 303, be it text

nodes, attribute nodes or el enent nodes formed by tags
After thagsouace dociédneet agast 3hae cdmplated theagpdatirg) thé apdated

T ST TR T e

§érﬁrﬁfoc’tbr%\)e%e%ﬁ‘é tr3h8fdrMahaM %cﬁﬁ@'ﬁ’ﬁf@run on the updated

ransformati on script re-run on the updated source
salrcadiestnent(8D307], 302, 3@3):3‘ heTrewiydreingfarmadsdesuraent 321 is

docu t,.321 s th h dit agen
trERENY Rt Sk BgorEadPansidnt el BAEShad Tt ding the
datadfidRite. THes provees Sepefteaisslong asang vissvédriepsayriating the
keeps updating the data. Optionally, the

data-transformati on on the updated source document (s)

301, 302, 303 nay be perforned partially, by just
re-transform ng updated or new nodes. Before
Ope'enalamrﬁ@rembhemrmdasanxxﬂhiealpcﬁtecbsmlwrcbadcmubmﬂ(s) 301 302,

not re not an ted a Thi,s ena
afheaien PP PEPE @@r%q vw%ugﬁmsfm Gipabted or MW nodes.
Béfd'f‘@ $& Wa'ﬁ%?drﬁ{é‘%mn"'ﬁ%é@ whictedr VbESn BhBolafs bt

Into the source docunents for the first time are |
aamotatest aghini Thiswarisyues thod thhé fdentifietsegersist throughout many

trgrg%f%ﬁagm%g\éedfeﬁt@@e dat lﬁgﬁe YEx! &t(e%tm?b t%)e so%%e
documents for the first time are annotated with unique identifiers before re-
transformation.

If the update request (at 340) sent to the document agent 300 is not deemed
acceptable by the source document agent 300, the source document agent 300
sends a rejection response (at 360) to the editing agent 320. The display will
then show a rejection message (at 361) to the viewer 37, preferably also
showing the reason for the rejection of the update request.

As mentioned above, the transformation of the source XML document may,
instead of a single step transformation, comprises multiple transformations.
These may be implemented by executing a number of XSLT and/or XQuery
scripts 311 continually, i.e. each XML document transformed by one
transformation script 311 is immediately subjected to a further transformation by
another transformation script 311, until the final transformed document 321 is
sent to the editing agent 320.
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acceptabl e by the source docunent agent 300, the
source docunent agent 300 sends a rejection response
W@ 200586QY8t 0 t he editing agent 320. The di spl apcms62003/000235
then show a rejection nessage (at 361) to the viewer
37, preferably also showi ng 14e reason for the
rejection of the update request. As nentioned above,
the transfornatlon of the source XM. docunent nay,
conpri ses

%re%qgeﬁa ilt e st ) tranSflorﬁgm)gtiégbmﬂ@rﬁéﬁgeﬁowatlon in
/
a?ﬁﬁ??‘ﬁﬁ???ﬁ"ﬁ“@?’" 3 ghfﬁ%%f%@%u%ﬁ HBEUmBRE aBoT 3000
annaiaéé dreraouree dooumEnt@) 361; sDRMBE3 whth wumueenbe@l idemtifiers,

Wi B of IR BY e frob R pimen ddrmeige ngarsTemmations
sﬁlsﬁqdéhtttb eh&flist bRe, @8ﬁﬂﬁer§%ﬂ éﬁé; 3hB% 'maéaér? etragl{%r transform

annot ati on mechani sm descri b ove, the
degwnenbarmin tom inhesitacliby the eodesinsthermat transiiremed document.

ThiG 8 et BB, H0RHEERroRHSA obhmeln? 322 6 FeBeatté to
tHedeourcéireydes inmihies briginkl X sdires Idoedrrkam(tslyeoﬁl 882, 303.

transfornmed docunent. n transformations subsequent to
the first one, identifiers of the nodes in each

THB\ e, USSR A M B AL b o
theoelditing mgené 320 nedn carty but lgpdmmr ofﬁtdedmwm hlbdiél l\/ﬁ thiessource
t i na
dbtireatababheits, 3s6ten Bospanse tTHsctaGIaOR G FATSIvely
mAMEEan3RPmMdd R RNR, m%thé?%kd’é e %HQ@E@tW@%‘r‘ﬁ%tr?odes of the

fromthe editing agent O, can carry out u
seteedYlk atacuntaigts)idn 1t &@2 S5 ard ﬂamsmhmest)atmﬂdrmed%ddcument

32hRre FEF et R S et BEHEP RS i op ke
trheéformatibh aBese an@imdy Rave a totally different structure from that of the
original source document(s) 301 302 303. Furthermore, even if there are more
than one source document, the nodes can still maintain persistent links to the
different source documents 301, 302, 303, as the identifiers are unique to each

and every source document and node.

Further example on the effect of updating actions on XML document
nodes

Fig 4 is another flowchart, which further illustrates the above-described
mechanism of Fig 3, and also shows how, in addition to modification of existing
nodes, new nodes can be added. The example of Fig 4 uses only text nodes
for the sake of simplicity, but it is equivalently representative of other process-
able XML node types, such as element nodes which are formed by singular

tags or tag pairs containing text nodes. Note that in Fig 4, an original unmodified
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source XM. docunent(s) 301, 302, 303 and those of the
transfornmed docunent 321 are not |lost, even if the
wo c@sssapsred docunent 321 is the result of manpCT/SG2003/000235
transformati on passes and may have a totally different
structure fromthat of the I gi nal source docunent (s)
301 302 303. Furthernore, evVen if there are nore than

d th d | [
solfs doatiEant ADAIRRA bersRb eI IR ARE TR At anedih Agb, are
shatlk: arPBoth3R alds r%:ﬂ%séﬁ%ﬂtﬂx Jh@ﬁ@oeﬁ“‘zﬁ) W teiBgire. each

and every source d nment a node. Further éxanple on
the effect of updating actions on XM. docunent nodes

Fi nother owchart whi hf th [ 1 ust
A ool Aaiaeni A Hes Rirk slfise et B8 leis gt & Blano
C. P@Nén & Rramdflrkd=@Bnti8 tiidstirbd GRbirRded arg firsilyl Aithdigeswith node
new nodes can be adde The exanmple of Fig 4 uses onl

idenéfiersnoeipsctively 1Ba, K2k endiD3i the n@d@%/areo’ihlenu gubjected to 4

al ept | sept
bl W@pRRmbghBR 43552 Bkl iekSCT BhipEERARIAEY;
xcmeﬂg Gl éfhetrfkﬂﬁj 6f tréRsfoRAblich Saptaimayiee used, aradesteme 42,
in Fig an original unnodifiedl5 source
43 0enrech U0 GoTarN &y RO R 90 HFBhk . but
nodi fi ed 40b, are shown, and both are al so represented
by the | abel "40" in the fi gure. A source XM. docunent
ThéQaansasrmidy éecushenie$4 nfaydsd anathet XML daclesentr & HidL

t f
doswment v ssihis G BEVRR (h aewer Bafiis feutts alSSes Tha
tralng)fbrmla@an BletitB 41748, l‘@gélécﬁéﬁd bﬁ%bﬁh‘l’%l tﬁéttl%ﬁi'\s?&m_lgd

rans ormatrons 4 defined in X
dosumept 44 (oalyt therdztavebpd B(erybmome bt nades 461, 442 in the

e Sy e g B BE B e PR o o
se%%féo%} the transformation script because, for example, of selection criteria.
The identifier ‘ID1’ for the first text node 401 which is data A, is also copied to
the transformed document 44 as the identifier of the corresponding text node
441 containing data A. Similarly ‘ID2’ is copied to the transformed document 44
as the identifier of text node 442 of data B.

A viewer (human operator) then modifies node 441 data A to A’, deletes node
442 data B at and inserts new data D (which creates a new un-annotated node
443) in the transformed document 44.

When an update command 451 is sent to the source document agent, the
identifier ‘ID1’ of the text node 441, now A, is also sent to the source document
agent with the new data A’, so that the source document agent can update the
correct node 401 having the identifier ID1’ to be A’ instead of A.

Acting on the transformed document, the user deletes the text node 442 of data

B, identified by ‘ID2’. When the editing agent sends the deletion request 452 to
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The transforned docunent 44 may be anot her XM
docunent or an HTM. docunent, which is displayed to a

WO @sos14bmvi ng read/ wite access. The PCT/SG2003/000235
transformati ons/queries 4 , 42, 43 select and extract
into the transforned docunenti644 only the data A and
B, which becone text nodes 441 , 442 in the

the anerfoerdm:tdmd@n:twwm the'ﬁmermd&%ﬁénﬁgéﬁ—tto%l&ebﬁm ng
an identifie not sel ect ed

PPrenepB harsasrcs Berp0RSE M soLTee dcsutnRs 40 igentified by the
|§@%tﬁi@?"19@ ‘“e"ﬁetcﬁ{/élgﬁe%%l g?@é}%éfrﬁn h'e@ourf:gﬁgtcpﬁle%ﬁﬁﬁ

text node '401 wh so co
transfornmed docunent 44 as the identifier of the

T S e B S B8 Bt 4
céﬁtéiﬁmg@ i shettd of b}ﬁﬂDQf thugh ﬂ%@fﬁ’d’f%@kyﬁ_ {iéi @guétures in the

vi ewer (human operator) then i'®s no
thegsmrmegiediegusseniotfeand thelaourcs dacusrent idfs does noévhalzgathe

t at 4
R 810 BP B Tods OFA ) AR AR h e PR ottt doskient i,
tisereforbostiintinked(rto eheleoHEBRdN GG Nbde if thd ﬁgﬁéfofrmea document
ID1' of the text node 441 now A' is al so sent

byits idenfifies. Hbﬁlﬁm’rmn&géh@ updeting Radeedifiationof d%fa in the

T T N e ]

befeffectédt by mgtions pba‘otmadl shahedandformeendocurhentus®s is
delgesthe t(ﬁﬁt nod 42 of data B, identified by

reggssiess\gany; wegRiie sknetsenal thel saurem and
tr@ﬂgf&ﬁfe&&?cmﬁémr%ysaw scilr‘?‘PMé@f?Elc pent, the source

docunent agent deletes thé& correspon ng ‘source node
402 in the source docunent 40 identified by the

8 bR AP il HREER B TR IBHEr Sodd RTS8, e
eldrgehtdfitid, WIRES is u%ll?ﬂ‘b@ﬁé@ﬁy@‘n éléﬁ‘]éh@@@gﬁ paf2andthe element
node identifiers remain in the XML document, albeit enclosing no text node.
However, when an element node (i.e. the tags defining the element node) is
deleted, the entire element node, its identifiers, any text nodes inside the
element node, and any child node(s) in the element node are all removed from
the XML document, and the XML document structure is changed.

When the data D 443 is sent to the source document agent for insertion, the
insertion command cannot be sent with an identifier since D is newly
created/inserted in the transformed document and does not have an identifier.
Different strategies can be employed to decide where this new text node is
placed in the source document 40.

As an illustration of the many possible insertion strategies, the editing agent
may be programmed to reference, in the transformed document 44, the sibling
or neighbouring node next to which the new node is to be created. For example,
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containing B, identified by "ID2', though changing the
XM tree structures in the transfornmed docunent 44 and

wo b@ssaupge docunent 40, does not change the iPensG1608000235
"IDL of the node of A'. Any source node in the source
docunent is, therefore, stilfi7'linked" to the
correspondi ng node in the transforned docunent by its

thel et inbdgrd4 1roftdeite ARaVIeg antiBentifReAD 1 enaiske referenced (the
nodi fication of data in the source docunent

negdedtd? can alﬂme%é\@erm'd@ﬂtlﬁefv@%es ﬂpbusedaamttha@rbeen deleted
e%?lfér T?h’e &af‘nﬁgg@nf ﬁs%n% PodE Q]%gfticgr{é&regﬁgn 20qdd¥ to the

tran I'S regar

sdufcfeedmmerhagm aldrigewith lthfe:tdaheﬂenobf theesiisipig it 1,
transforrred docunent or any changes in the structures.

is inportant to note that if the text node inside an

Wh@ﬁ’ﬁ’f@ g?‘@é*@ dg?nrﬁﬁh&ﬁsegentttBQh? gSUFdaE crjé‘élﬁﬁ%t% th%gr?yrce

usua by an el enent
d@cdmanblagemﬂoeksfmamod\e havmgethe(lidierdmen fiPnt in tabls@utcae
ncl os no t xt nod However, when an el enent node
dBREwRR Al 10 s TlbifseTE e ReW SoukRePode A0 Wil Tederenaa fo node
0e. Spddificallp) \ﬁﬁ@l‘h"er RSking the déii\?ﬂbﬂé'n% s fl'gthﬁ ﬁ?n a position
nodes inside the el ement node, and
abgve 198 belavthe refieréacamedei40 1 iersnwsde Nl\dirrdohmm_ls Ieft to the

REPEReaBion G AN rubE BHRy<Th 48 Shiir e hscaimgnae of the
stratatly divsn hesefdritext.nddes is apBlicaI8 fe0omBNPrdeaBaRbidRodes,
t wwth an identifier since Dis newy

SHPQé‘@@tﬂ?mﬁ%'ﬂ‘?‘&ﬁ in the transformed docunment and does .
not have an identifier. Different strategi es can be

enpl oyed to decide where this new text node is placed
Anothédrdnsartioc metmammnlstré@agyﬁls ame inlwhish tiaé parenthotibef the

man ossi bl e i ert on_strate the editing_agent

R %r% nsgred | %'f'@iﬂe'ﬂé@egaq of thsihlingradsr b source
deeGHERDAgdrt will @%Elﬁhéé@ a new child node under the corresponding
parent node in the source document, next to all the existing child nodes.

Referring to Table 1 as an example, assuming that the XML document is a
transformed document, if a viewer wants to add a new book ‘The Life Of
Claude’ in the biography section, the editing agent must allow the viewer to
insert ‘The Life Of Claude’ into the transformed document (by generating the
suitable element tags <bio></bio> to form an elemeht node enclosing the title
which is a text node). When sending the update request, the editing agent
sends, inter alia, the identifier of the parent node <biography></biography> (the
node identifiers are not indicated in Diagram 2, but it is assumed here that the
nodes are all annotated for this illustration) to the source document agent,
instead of the identifiers any of the sibling element nodes. The source document
agent is, in this case, programmed to create a new child element node under
the identified parent node, and to insert the title as a text node into the new
element node.
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or nei ghbouri ng node next to which the new node is to

be created. For exanple, 17 the text node 441 of data A
whaoosogi4as i dentifier "ID1 ' may be referencedP1/b€2003/000235

node 442 containing B having identifier "ID2" is not

used as it has been deleted ¢&rlier). The editing

agent then sends a node insertion/creation request to

t he source docunent agent along with the identifier of

the sibling node, "IDL '. \Wen the update command is .
Themurpese ﬁgthgéaree@nuﬁ@@ ifen@t tagoseify aﬁ&% Bpdatingiveghanisms
tff1Z8h BLAsE @ il 1 4BWHRAE Rdad RRASAIAAS 68 usb&o radiitate

€ sour cé docunen to position/inser e new

theodiesign nd dack deolianismef taterdly, the medeinsBiion/creation
[ whet her creating the new no

i f Iy, ] -
caea égmtt%itheﬁowﬁ @@W@Mﬁ@n&m%ﬁaﬁp?ﬁ@gg@@%@mén
ogiégvilg? 49[%1%%0%?&5 SSCL?YWEnfjé’%éS&g?{ﬁbWsseﬂa%ﬂg ho% érﬁlﬂg where to act, but

oper designing the i I'on mechani sm
otz anéghanisras ewlhbplappaientte osterskilkeglyinghe ant dresecaware of this
text nodes is applicable for other process-abl e nodes,
d§ﬁ§ﬁu5§ el ement nodes. Another insertion nechani sm
strategy is one in which the parent node of the new
node to be inserted is identified, instead of the
Refgrringgiavoback fhEigséutheenadifedsaurcegéMi dadumerntdibytherefore

nRBIE hele RSN hbd aRfT iRyt cr B HROREb8Y cBRfifhe D
wﬁthbbﬂaﬁ igetificRahanhé lﬁ:@d"e@o'ﬁ@é)hiﬂgfc Afthahe e&antiee 1D3’ which
assum ng that the XML docunent Is a transforned

3§ racted tg thedtansfomrd decunaert 44 aadhgsdievenkeent e
niddifidpude’ in the biography section, the editing agent
must allow the viewer to insert The Life O d aude'
into the transforned docunent (by generating the
itaple nment tas<bi%</bi > to for n el enent

TRE M S0UTRe GacuretAOBHs Hhenssyriseteriadhe Semsn
traR8GrMatibAS 44P4At £3 bR Heind BRpRYEH420WAE BHY updated data.
Just before re-transformation, only the new node 404 will be subjected to
annotation. Existing nodes, which already have identifiers, are not re-annotated.

This ensures persistency in the identifiers.

The update/re-transformation cycle continues until the viewer is satisfied with
the modifications.

There is a possibility that a newly added node may not be reflected in the
updated display of showing the re-transformed document. This may be due to
reasons such as the selection criteria of the transformation/query scripts 41, 42,
43. For example, if the transformation/query scripts 41, 42, 43 include a criterion
of selecting only text nodes having a string starting with letter ‘s’, and if the text
in the new node 404 starts with the letter t’ (or if the updating of an existing text
node changes the text therein to one which starts with the letter ‘') then the new
data would not be selected during re-transformation, and will not be sent to the
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sends, inter alia, the identifier of the parent node
<bi ogr aphy></ bi ography> (the node identifiers are not
WO p@soat4esl i n Diagram 2, but it is assunmed herBCT/BG2003/000235
the nodes are all annotated for this illustration) to
t he source docunent agent, ittead of the identifiers
any of the sibling el enent nodes. The source docunent

e@igﬁ?tagieﬁt. [hBuChistuat@®,in PFQETtANE¥RArd therviedke titatkanode
chi|d el ement, node under the identified parent no

d
ingREiangIRIRiaG issHECeISylesaveral slextegirsdray rbleoemﬁ@yﬁeﬁFor
o S S LB R ey & B2 A pfer  new

noés hasdeehuhsérted boan ekating odelel id eptiafade randahus e ‘losiedut’ for
to facilitate the desig f suc chapi snms. . .
ERIGES OF Dot Fria S TSt S caTemretn T anpnismatiop does
r o t g i H .
ol EpiSEh s ADHTRIAREN, 118 41iAF AGeht YR Febrnation

regpuest to/theosourne datement sgeitt; whiit melyHben imtker pop-up

bR Eo AR RS bR RBRa Rl Ao tpr e R w cata

AltegHgtivery, srissiecton-citert Bt e fBRsIINPEADASriPRS1 41 43 may be
node containing A wth the identifier 1D ', the new

byrpassed ferdhaiinseredwt tedated modeeaush that the disphay #bwdl show

0 i i ' ' i L 1.D3, [ .
R s FodartlesS of B péfBRlON Gfferialithg Y orfBRioARber
striysts 4tpdf 480A sihplevpiiatrediveid- ts progeamdbelatitiig dféntite

f hen subj %ct ed to the same transfaornmations 4 42, 43
AWERB R Rigvening adingdatemay netdassilectas wdhg display due to
ELGE ol SLADRLALARH Ben ) 1R YRl e
medaseezb/toheherk thahthief dada ss insededpsucteasnmuniag ed'select all’ script.

If the transformed document is a combination of several source documents, the
insertion of nodes will be even more complicated. For example, if the sibling
nodes in the transformed document all come from different source documents,
rules will have to be programmed into the system such that the editing agent
knows which of those nodes (the neighbouring node on the left, right, top or
bottom in the XML document) is to be considered a sibling node, and so send
the correct identifier as a reference to the source document agent, so that the
correct source document may be updated with the new data. Other selection
criteria for the sibling node may be used, for example, looking for a node
containing some specific text or a number within a certain value range and so
on.

A simplified example of how the mechanism of an insertion action may be done

by referencing or ‘anchoring’ to a sibling node is shown in Figure 5.
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This ensures persistency in the identifiers. The
update/re-transformati on cycle continues until the

WQ2@308140% satisfied with the nodificati ons. TPET/RGL®3/000235

possibility that a newy added node may not be
reflected in the updated disphay qgf show ng the
re-transformed docunent. This nmay be due to reasons
such as the selection criteria of the

transformati on/ query scripts 41, 42, 43. For exanple,
Figure Beshavenistoelemedns moges defisediqyt <elmt> tags, in#sseuictude

BefinhfE) rieRng SR St Showg X ek AkE ATNbRK ™ o
trafefon@ation dfeMmst aldssarel dihdtaed mﬁ Ei'énﬁﬂér@ﬁ 000 42000
updati ng of an exi st ]| ng text node chan e text

Sehthednformationdn e celndPdres afg then ﬂ@tpugmtcéthavamsf@ﬁned
db@ﬁm%ﬁ%?%@ ‘%Péedefé% rﬁslrﬁé%@@écg% E‘%l{rﬁfo ags, In the

trans OI‘ﬁHIOﬂ WI e sen

t@dsfarm@dmutnem @new sTélnatitag s createdierbatwean she existing
the viewer that the node inserti on/

< @Jjet?s%lﬁment%% eanf the 9@@8@11 é%r%%?t méﬁﬁ |Sgyec@. degypment by a
oB{f8Sh @%Efﬁea%htdf% ROR éHrP%Iﬁ*ﬁ%ﬁgLQe%tzzoow

enever a new no e en inserted or an
b5éxTaeiloxptioade tmessumr@atcklnumm m dhgch the new kodeatis c:feated can

oo gy 52 e oot PSB! B ERiSS Wi
1% £000)aNFdPseRlin@Bn UdtRite fbduded tagfNEourBY ddelmhent agent, or may
confi'rmati on request to the source docunent agent,

bgrpregramayed h@tﬁ thﬁ\ruleé of apeseriiptariessdg @lways: teéenioeamy other

PRt R DB Byt P R oB TN dhb PP el (R
ahhafmé@wmtld@mtlfm IZISDD 56. Orf Pe-trédsfommation @n@m&ﬁé Tlelmt:
t he inserted, or updated node, such that t he di splay 44
2500p is pptechin thevransfarmed; dpaumest oyith the identitier %53

criteria in the transformati on/query scripts 4 , 42,
43. A sinpler alternative is to programthe editing
Crgimmially,che developer may set various constraints on the modifications that

can be performed by the source document agent, such as user’s access
(read/write) rights to an entire source document or even to particular node(s) in
the document. Other constraints may come from business logic or XML schema

of the source document and so on.

Generally, in order that the transformed documents are annotated with the

correct identifiers in the correct nodes, the transformation agents or query
agents need to be able to transfer the source node identifiers to the nodes in
the transformed documents. Any node in the transformed document which
contains editable information from the source document (such as text, elements
and attributes) should contain the same identifier from its corresponding source

node.
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al ways warn the viewer that a update may not be

reflected in the display due to transformation script
wG@edsosi4os criteria, and that the viewer oughtP€DSG2E000235

ot her neasures to check that the data is inserted,

such as running a 'select al®21 script. f the

transf ornmed docunent is a conbinati on of several

Psopedieglofidenifiorst he i nsertion of nodes will be even
nore conplicated. For exanple, if the sibling nodes in
the transforned docunent all come from di fferent

A%qwﬁﬁg&wm“éﬁovef%ﬁgy&s; Lhe Rifert gjr‘ﬁeeﬁ?rgiﬁwme

nto e system suc e agen Nnows

evdboadnnehtstlhmﬂwmadm@tatlbh of tred gbtr;wlhlthe J(Mld goarcd b@cument(s)
f ht the XML docunent) is
3{93 %%%34(%% it Ug %%‘Fﬁﬂ %diﬂeaﬁtﬂt@@%ﬁ% npAe lé@?trf@& can be

nLffRPAIS | te?(’i sﬁﬁllgé ch Hth C8C4ny StheP8a Eéﬁéﬂ?ﬁﬁ% B[)neary format or

agent, e correct’ source
bmq@dmmrewmuatmh)s Tihewn ode aienfiflmrmsstl becunigone dor aktheanodes in

e Bl et g oci e Bieire: b afSvomn Aty reterably

eVéih Bidbatty wq@ ﬂb m%xsgtm@m éB@brﬁ@nt@ﬁ‘ A Aodb bRt
exanpl e of he nechani sm of an inSertion action

pPraferahdy aeﬁestwhm@gé@ghﬁia@mﬁncmﬁmnw@ and evesi Wheng

OB AR Ry e® RS R dommen

sttocturent 5 . C osing tags are not shown for the sake
of sinplicity. On transformation, the <elnt> tags are
annotated with identifiers 1000 and 2000 52, the

Figﬂfr@ r@“ﬁ&étﬁé}eé PoWW&n ﬁh%ﬁg@@%ﬁh@ag b@ﬁ%ﬁpﬁﬂ@& se0bfl times

£ranstorred docunent our ce el enment
and-yehogfaihsilinks Te ftme sotmmdoomrmdré byrreotef |dentmbréofheénmel

cBlFls ot Ad 5o iR s b BRSO 528 2105
cORMBIrkAhT BIUABRS 0, &, has annotations traceable back to the
original source Documents 1, 2, 5. As shown, the node <elmtF:1:10/> in
Document 7 showslthat it came from document 4, element node <elmtD:1:10/>
which in turn came from Document 1, element node <elmtA:10/> (the
highlighted fonts represent the identifiers).

Similarly, the node <elmf:5:10/> is traceable to node <elmtE:10/> of Document
5, based on the identifier ‘5:10’. The name of the elements tags after each
transformation does not matter as long as the identifiers persist through

transformations.

Specifically, identifiers are persistent through the following updating actions:
i. when another node which is above, below or in the same level in the
node hierarchy is modified, inserted or deleted;
i when the order of the sibling nodes, nodes in the same branch and at
the same hierarchy level, is re-arranged.
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correspondi ng creation of an new <el nt> between
<el nt:1000> <el nt:2000> 55. The location in the source

waoelomaerds i n whi ch the new node is created canP@BSG2003/000235

obt ai ned by referencing the anchor node (e.g. the node
having identifier :1000) wheB2sendi ng an update
request to the source docunent agent, or may be

prifigr anwhdn gt gttritige ralh e rdlbtthgiet@ibiites s A Blehtent is
al ways refer to any other particular sibling node.

Bef oreoqitiedr g{Rates ¢redaleled fiam thegleseent > tag is
annotated with identifier 2500 56. On

re-transformati on, a new node, <Telnt: 2500> is
Furtlterepreferabile featame$ or ned docunment , with the
identifier 2500. Optionally, the devel oper may set
various constraints on the nodifications that can be

WSerQEIV}(%Ho@é! }&éhﬁgiggélgﬁéerhdi QELVERLY. 1AYTALr wSHR 2wty Blidsd

access” (read/ wri I'ghts t'o an entire source

ngdesiontd oot revese aoy jsrentifiers that hadebegn iusetiyy deleted nodes.
docunent. OQther constraints nmay cone from busi ness

| ogic or XML schenma of the source docunent and so on.

Faetherable/ ,nddesarn 8es trbhstorhbBe docansd® %HBQIod@%?éF%Bb/%%r%nly

annot at ed with the correct identifiers in the corre _
the beisiuetidentifiesn of trarsauren nageandshayld ngt hgesn theimewa unique

f he de . identifiers to
bR e fiis §orkit et iF ra AU AL RE) gl bt
identifiersaofinsthedsoacs maicument ahd aifiéreng QnEﬁiet idBhifiers of itself at

informati on fromthe source docunent (such as text,

the sametinaer hersysiam 813y ke sanusedmrapnderes wapasessarily

| hider fromits correspondi ng source node. 21
Cgmg?{e:dgs of identifiers As illustrated in the above

exanpl es, the underlying nmechani smof the embodi ments
ﬁ&%fgh%w t?@)a}agr?ttlf?etrls?/ﬂta%fis ﬁnqglergr?grﬁgdliﬁ stugﬁ axv%y ‘?’r?al% rtﬁg
conventional XML data model or info set model is not changed by the
annotations, even though each node would now have an associated identifier.
In other words, the present mechanisms of XML parsing/processing is not
hampered or disturbed by the annotations, so that standard XML parsers may
work on annotated XML documents without needing to be modified.

The source document agent preferably has rollback functions built into its
design, to enable the update actions on the source documents to be undone
when requested. The strategies for implementing rollback functions are well
known to the man skilled in the art and will not be discussed further.

In one variation, the source document 40a, after updating becomes a separate
source document 40b from the original source document 40a, the original
source document 40a may then be archived.
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301, 302, 303 with unique identifiers. The unique

source node identifiers can be nunerals, text strings
wWoeroKso81398 or any ot her data types (such as bi nB€TSG2003/000235

format or binary representation). The node identifiers

nmust be unique for all the %des in the XML docunents

that are to be used togethe? in a transformation

LGRS S L B Sl Bl e
ahﬁgmé cbﬁﬁn@ﬁﬁb%@rﬂ&ﬁeﬂfe ﬁé}?sfaﬁﬁﬁhor%n%r%@'ﬁnm@elﬁbmg

ating actions performed on nei ghbouring nodes
XBIfﬁmg‘m thealifitrendes bebreersthel$Mirdocurienis betre and after the

oS 8 ERR Sl % Aot o Rl AR 3 EEshing the

didpaynent by node identifiers. The final Docunment 7,
despite have been though two transformations 3, 6 and
is a conbination of Docunments , 2, 5, has annotations

PRSI BE % 16 Sy RIER SR s

bsta@en tkdheformed adgurhent® digingreniuliraasformation stép, the nodes
<elnm D 1:10/> which in turn cane from Docunent

ing Bm@ﬁtansﬁuawe\ebdmumqm/havetthe Sane deghitirg %W@ssource nodes.
PSSP AR B0 HE I BB i such
wg? GTaggrdr}sgornh?‘gedcwgegm?ghedggg ﬁﬁ? ar the&nlrlllrtrl;l’trans;]fbgnatmmstep
haa idetitiers Gid ereaﬁﬁgaso Ro Nt ipledrasyaaed f6eumaisn This
WW EIEE? gﬁ@%\ﬁé}g 3o Rﬁﬁé fn?éﬂdla?(abds‘éerﬂgbélhghﬁacﬁ{gethe identifiers

OW ng upda actions: 1.
fmheeacﬂnmnﬁormm tohardthers imbodes to sk dve ODdGB?n betv@efaﬂ?@
ea@p g\t%rgzechgtee tp&(l)nds orrrlrlleeJ %guthent, the P hgllt?adrisforrr]nseecf document and
the source document. The design can be used to facility debugging by
identifying at which of the several transformation scripts has a problem been
caused, when there is any. This also can be used to provide a proxy or firewall
interface to protect the nodes in the source documents from direct access for
hackers which may use the annotations to trace the data in the source

document.

The mechanism described in the embodiments so far relies mainly on three
major modules or components: the source document agent, the transformation
or query agent, and the editing agent. These modules can be implemented in a

distributed Intranet or internet environment.

Furthermore, they can be arranged locally or remotely in a distributed
environment. Where implemented remotely, the source document agent and the
transformation (or query) agent are grouped together in a source document
management system, in a ‘fat-client’ arrangement. The source document

management system is responsible for storing the source documents and
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ii. when the order of the sibling nodes, nodes in the
sane branch and at the sanme hierarchy level, is

w0 esodtsEpgied. 22 iii. when an attribute, e.g. fPCTRGLU0BH00235
attributes, of an element is nodified, created or
del eted fromthe el enent. FW4 her preferable features
Preferably, node identifiers are not recycled. n other

travsfdamatiom swlipts pgetestating ¢he hlobkily anlqueesaisee aoye identifiers,
identifiers that have been used by del eted nodgs.
P TRTHES FNSTOTTEHERSIn qURECE PRRLIRIAIRE the SaHER dagsTeRts upon
- h : . e
R AR aG TS Sahoh fefagbnEhesysiem
fundtions Bs er seryenierthealistridbtad érs/jroanciont uimaving shrold whiabt is

ABARORT S RGATVERIGER YieoRrver epBoied ik e ISMA catbase
Mn@gg@nt%yiﬁﬁﬁ%gﬁ%{ﬁbﬁ@reﬁ%t@%ﬂéé&dsﬁemeﬂ@é@ﬂng agent,

un ssar mplicated. Preferabl’y, the identifrer
whiait rgsides amfleectient sifle, has @cioleasivrilar thatcanventional web

o ' B S BB e ool el st dRER: ABJS Yient does
nBORESH fP¥UPFBEcamphsaed itednetbrivdgibhi fsueh -asisdiirb® document
wor ds, the present nmechani sms of XM

updatinchang managseNt thisaranaapents atvagiagenusdar Bhin-alent
RS o5 Aot Mo B i i, e
cln‘m*lct:efrid&ibr%/é'm@ars bct‘m?isltoaml diffeterd grotegyesfin raaddrye maschine, or in
rol | bac unctions built into its design enabl e .
twodifgrant waghines Rerens aminteasist eﬁ%ﬁﬁﬁ%ﬂ-ﬁﬁ%@ needed is an
ARSIt £ BUATh Aol RIS ISNER LAY TR R0
doocumkatsaand thedvaridus agiionreqdestsiasskitetiback befween the source

management, transformation and editing agents.

Where implemented in a local system, the source document agent, the
transform or query agent and the editing agent all run within a same process on
the same machine. This may be the implementation choice when the source
documents and transform scripts are meant to be available in one system, or
when they can be completely or partially downloaded from a server onto a local
machine for processing. Therefore, the source document can be edited and
updated completely on the client-side without any intermittent server interaction
and communication. In the case where the XML documents and transformation
scripts are downloaded into the client side for complete processing, upon
completion of the updating or other processing, the client resubmits the source
documents to the server to completely replace the original source documents.
The server's role is therefore simplified to data fetching and to indicate success
or failure of the substitution of the source documents, while the client performs
all the processing. The communication between the source agents and the
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n one variation, the source docunent 40a, after
updati ng becones a separate source docunent 40b from

WO b@so08i4g8 nal source docunent 40a, the ori gi naPCEHSGL008000235

docunent 40a may then be archived.23 In. further
variation, conpression nechaBbsns may be used to
m nimse the anount of data conmunication after

edétirtyg ag;lerﬁtpenmae in@ﬂﬁcorﬁpﬁ‘et@% anipirethelsliory mdahihe, teanfodgimplified
t he, di erences bet ween the XM. documents before and

ta g unetion saisivsierd daamplinaied RemamiigritPRIpiacls

the editing agent for refreshing the display. As

descri bed earlier, due to the passing-on (or

A imtheirﬁmplmmeruétm)mts ortewhidh leais mudti-usencdramshnt aoesks. This
a nu t|-tran§format|

d
Sab Tt SiebqtuiRts A AoHEEH ome, ECksrk W editing
|ed§r§dJré@6§c@§eﬁf‘€arﬁﬁé’%ﬁ§ g‘i &Loé ﬁé%g%n ge used by

al ternative enbodi nent, m may
opgqrersonavorkington maheleoededgcamhnemms TM$ISrm1$|sduﬂe3 because

f dent i f
B Pt PBR Saf v broRPe ol R S seGHEnte fa
seRriRErydelEtt/Spddte lopepstitnston MNBYE@A ndle f(§l)l lﬁdh@saa#&e
dat abase mapping/tracing the identifiers from each

docHmands riatd way whicinistvesy sinilarde drese ef PQhkstatemendgiisa

ch internedi ate transfornmed docunment,
‘?I%Mﬁg tg??%%sformed docunent and the source

docurrent The design can be used to facility debuggi ng
ﬁéf?‘%?mlf ,at V\,h ch of the several transformation

dORs “'ée HeeshDegymant Agent Pregrammaglg,
This al so can be used to provide a proxy or firewall
interface to protect the nodes in the source docunents
Pﬁrﬁﬂm&iith@@t might besa fieed teacirey suthiseljuemge of apdiditmg actions
tatlons tkotrac;[eth c%tt i,n the, source docu dI
48N b2 packaged int6 a set o Sred procedures in the source document
agent (simllar to stored procedures in SQL or macros in MSWord). It is left to
the developer implementing this invention to design the stored procedure
language and syntax. An example of the syntax of an action invoking a stored

procedure in the source document agent is given below:

invoke foo(param1, param2, 1:1002, 2:2003) on document “abc.xml”
using document 1 from “def.xml”, 2 from “ghi.xml”

The editing agent may invoke stored procedures by passing parameters. The
parameters may contain literal value and the relevant unique source node
identifier.

Generally, the well-known CGI (Common Gateway Interface) that supports
server-side scripting can be utilised to build the request/response mechanism.

There is no limitation on which language or facility is to be used to implement
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The nechani sm descri bed in the enbodi nents so far
relies miinly on three major nodul es or conponents:

wo b@ssaupge docunment agent, the transformati onPOI/SGR®8/900235

agent, and the editing agent. These nodul es can be
inplemented in a distributed2éntranet or |nternet

envi ronnment. Furthernore, they can be arranged |ocally
tHY stofdtPpRIcedures? EXisiing wet eslatstviahgnagsy like Wi ASP, C#,
Pkgglenented renptely, the source docunent agent and

areay SEBirenaction lqnauagecisfineggnecifigally tarategan be used.

together in a source docunent nmanagenent system in a
"fat-client' arrangenent. The source documnent
managenent systemis responsible for storing the

IR sAAS TR Y GHIAREnEg ansf or mation scri pts,
generating the globally unique source node

identifiers, perform ng transformations or queries and

dating the.soutce docunents, upan reguests fromthe

TORUoHE ngde g e BTl s dsritbed Nt D Aot  om
functions as a server in the distributed environnent,

having a rol e which is anal ogous to a conventional web
I aropgipincembodisaenti an identifiesinay bemadsukphiee parts: an
] t t . S . g
TRIEREE R 5 RESL e o 3G RbE B, ShBEPHies YRy iaoHior
nia} e sared depéndiagominentrefarahcee bf theaystsm lpubgriaasmer, but the
further functions for data .editing interactions, As
iqendifigr plaoyld @sesrallimpaebsyificienppokersImIc thgnages.
transformati ons such as source docunent updating and
managenent, this arrangenent is advantageous for
TherDnginatoenD' idémijflesrtbatperséamer odgiohtasvhd crelréed PDAWNS the
)@@S nobi | et Eho es. As variations t@e cl @z@ and ¢
garurght R APUSINGSS Savigniretetie GRgEataldD may bedhpe
doRfeih RBMePSr primbMPIFdAddRES 1 tHEREHPERY BF bgfafni;@étion. For large
Intranet or the I'nternet. Al that is needed is an
entgrpaseshthe Qrigindton |2 ormiube campesegradadierarehy of bis 6.9
‘[Bgr%aanﬁQféquggmain ID + Group ID + ... + Server ID + User ID’ and so on.
In an end-user environment, where not every user has a domain name, the

Originator ID may even be the originator’'s email address.
Preferably, the Document ID is a serial number.

Optionally, a separate database may be created to map Document IDs to the
file paths or URLs of source documents, by which the source document agent
may locate the source document for data updating.

As documents are often moved around in a file system and ported from system
to system, it is also preferable that the Document ID is designed in a way that it
is persistent despite file transfers between different system, i.e. the IDs are not
descriptively tied to the system in which the documents reside.
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docunents and the various action requests and feedback
bet ween t he source managenent, transformation and

wediosioagmgent s. Where i nplenented in a | ocal BEEBEm03/000235

t he source docunent agent, the transform or query
agent and the editing agent 2l run within a sane
process on the sanme machine. This may be the

i mpl enent ati on choi ce when the source docunents and
transformscripts are neant to be avail able in one

Téedagtronppongid f the {derdifienis the Mnde: (B, whieh jsaliypicgily p number
%ﬁﬂé er onto a | ocal nachine for
ﬂ%ﬁﬁ%ggggﬁg?é ere g?ﬂ "the source docunent can be
edi ted and updated conpletely on the client-side
fermittent server |n%§ract|on and

I t hout _any i
Thehisa (08 oMb e i e RiT WSS Bh fRandipgion the
SR BSERL SPrTrRARs rSNLOSAAIL . LORoEhd floue
idgndifierm @ther airhlzinations ebigientifyirtgheomporertts measy baiusedt he
source docunents to the server to conpletely repl ace

the original source docunents. The server's role is

Ah@(é?ﬁﬂé&)fﬁhloﬂ@{ﬁé l'd@ﬁtlﬁé} sw& s EHAUY RNStahQatd ML XESs and

success or lure of theé substitution of the source
datss wrrerdey, tO\ﬂHDWethlehe“ll@lllfP gawrcpadderlstodve persistent in source

ni cati on between the source
dgég %ﬁ% V‘g" P&’;‘%&QW. ng agent, since now conpletely
W|th| n the client machine, can be sinplified to using
function calls instead of conplicated comunication

Asratit gxample, ftnetsﬁféfghfﬁ%wawewams insartdnte sgahchedmthe entire
idBHtibr. %ewnegbéﬁ&hﬁ%%way@ RdIRAgr fsh@%(né&g%d the

source docunehts" are requi’red
idsghitifienmayi beca veng tingestridg.darserch Gaaesbﬁnséldh@d)dmamn@ +

nunber , peopl e, .0 sed on ki.ng o
Rt S0 oerebn s 4 idRuliRE R0kt I FGRnses in Sath xuL
dgggﬁgﬂg elH%@éd ArbpotivaRlih8BtingaNoRE iBEMFRY i @WBh ifdifidBal
node of the same XML document, the ‘Domain ID + Document ID’ part may be
declared in a header of the XML document, while only the Node IDs are

inserted into the nodes.

The syntax of the header may be in standard XML declaration syntax. For

- example, if the Originator ID is ‘peter@abc.com’, and the Document ID is

‘doc123456', instead of appending both IDs to each and every node in the
document, they may be declared in a header in the document:

Combined ID declaration: <?UniqueDocumentID peter@abc.com/doc123456 7>
Normal XML following: <tags>...XML tags and data... </tags>

Each node in the document is then annotated only with Node IDs, which are
appended to the XML elements, attributes or processing instructions. The
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sel ect/insert/del ete/ update operations on individual
node(s) in the source docunents, in a way which is
wWee0op/03i4p8 | ar to those of SQL statenents in a PCT/SG2003/000235
rel ati onal database. Stored Procedures in the Source
Docunent Agent Programmable 28 tines, there m ght be a
need to carry out a sequence of updating actions which

foIRWIRG shARKAGRS ih RinOXRILS@&icuptergthivity RbeeaDs(@sbdld) plheed
source docunent agent (simlar to stored procedures in

after celongacros in MSWrd). t is left to the devel oper

i npl ementing this invention to design the stored
procedure | anguage and syntax. An exanple of the
Payerttardef an acknamespacelelimiyl1®04t or ed procedure in the

t [ ' bel ' k
ARHERedRT "bar aferinsk st BB Noge B &imen
Chidoode! usi ng<diodunee2/>1 from "def.xm ", 2 from

Gahi . " Th L. ! K t d, .
Ciidbatees oy pastiEoRdrinebie WRER I B Bls conityr >
Ghidnade 4l i t er al <i+B11806na corhmenilvidlvaode ideniifiee --sour ce
' tifi h | ] - cad (Co
B BolE 3T nt e £ 232 SO0 ekl isss M e 0B o ot g
Gleeindoagut i | | sed <fnanmmspack:¢lmé> r equest / r esponse

mechani sm There is no limtation on which | anguage or
facility is to be used to inplenent26 the stored

TieOXRM Usta Adartae $pubifiRPthiae XMLe fahRRUERTRS bb'giﬁamﬂraﬁamerals,
ASP, C#, PHP, or any future action |angua efi ned

theretorei thaisyptardn tbw'\éb@a?rSB@wumem aede aﬂg;héld gnﬁdgs (1 and 2)
VGEASESCrPBUERS K THRRS U500 GELAEE bl affBoapo
chatauienwoch asran ‘8ésignfis erseddy ifdicatedsn (P fafa tdxt.désing this
s@%rbto? %or%?ML data and comments (child nodes 3 and 4), the annotated
document no longer has valid XML syntax. An XML parser to be used on the
annotations might have to be modified to recognise and parse the extended
syntax.

In an alternative form, the annotation performed by mapping node positions in
an XML instruction tags. The XML codes below shows Node IDs in an
instruction tag, with a list of Node IDs mapped to child node positions:

Node 1: <?UniqueNodeMapping 2=11001 3=11003 4=11002
5=11008 6=11006 7=11005 7>

Node 2 mapped to 11001: <pamespace:elmt
Node 3 mapped to 11003: attr = “an attribute with node identifier">

Node 4 mapped to 11002: <elmt/>

Node 5 mapped to 11008: <?pi a processing instruction with a node identifier ?>



10

15

20

25

30

Oiginator 1D, a Docunent D and a Node ID. The
conposition of the identifier may be vari ed dependi ng
woroosios14ps ef er ences of the system programrer, BPOL/SGH®3/000235
identifier should generally inpart sufficient
uni queness to the nodes. The29iginator D identifies
the person or originator who created or owns the XM
NbgeBmeappeditoa 10081 nes s!-eavomaremenith atrode @engfierator D
may be the domain nane or primary P address of the
conmpany or organisation. For |arge enterprises, the
Nodedi mappad O 11895be cartpxdsdith ahode iHewtifiar.chy of | Ds,
e.g. 'Domain D + Sub-domain D+ Goup D+ ... + Server
D+ User ID and so on. n an end-user environnent,
where not every user k&mnespacaelmtrnane, the Oigi nator
D may even be the originator's email address.
Preferably, the Docunent D is a serial nunber.
ThR! fireNAbde shawh i aliBtLMeaass |DEYorktchl SFah8 ¢hll@ nBBEBs in the
Docunent IDs to the file paths or URLs of source

desemnesist dowpyeni & Rode i insarted ad delatedt thagntire mapping has to
SRS AR Y SRRl Blpe . e840 aBEpg( S e entre

ambtaetdd fstPOeSd@étﬁﬁEﬁtQ‘eﬁYaﬂh@ﬁlvallﬂ XML dosamnt despitd the
t ha Docunent D is eS|%ned|navvaythat it is

‘P@,P fre eaptiers ipithe fusiRg e sedax af an e processing
n*?’étﬁkfﬁ@h Th8 ef&tée ek@?iagr)@\/lﬂ ardGS4Hd Bﬁw%ﬁﬁcgfs%%t dh bE%ised

systemin curre%ts resid
othpEoente dbcmmentsdwmhmdtireodnﬁsaiﬂdre H\nev dr Psusthpadtessors

hABIE G bt B aitacty 5ogPss Tt il PgR b source
d'd@lﬁﬁfé‘ﬁlts (fBE BRAMDNIDY ﬁqékf\?g m@ﬁlgme%%rwz rasStHé&%i@h@ R&fove

he resources avail able to generate
th@l érﬂtunpd§r®nt@ﬂh@rtheomoﬁant oa
conmponents may be used.

eﬂﬁentrﬁenmammg;lnformatlon

In the two types of annotation.steps described above, the former scheme
requires the XML parser/application to understand the annotations, so there is
no risk of external applications messing up the identifiers inadvertently in some
operations. As the annotation is localised, i.e. inserted directly into each node,
non-DOM base XML parsers, like SAX, can be implemented which allow parts
of the XML tags to be skipped during parsing. In the latter scheme, the syntax of
an XML tag that is normally used to contain processing instructions is used to
contain the header mapping. In this case, existing XML parsers and processors
can be used (for read-only access) without modification.

Identifiers in transformed documents

Variations of the annotation in transformed documents are similar to those
described above in source documents.
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An exanmpl e of how the identifier syntax is extended to
standard XML tags and data, in order to allowthe

wairiogos14sour ce node D to be persistent in sourB€Ir/SG2003/000235

docunents, will now be given. As a first exanple, the
straightforward way is to in88rt into each node the
entire identifier. However, depending on the way an

Hodentrafisfermes deensieat athichtiber ¢stabinatibe lof g8yera seuicer y
Iong stri ng n such cases, since the 'Donain

dosuiiyEts: therexganle balosy siﬂ%s hawmwsfaeaﬁral@qwrﬁdaﬁ in the
tlaPstéthled CLﬂﬂgﬁlSm %acferl‘]l &gﬁp@?&es IHSJ §|?rﬂﬁ\9fway to how

repetitive |nsert

nanmbspactaalaremtdaelanéd Bhd rsmm@wwun d;dmxdmthML lsgntaRomai n
D + Docunment |ID part may be declared in a header of
the XM. docunent, while only the Node IDs are inserted

<?higueBeunteDesumdritd wfetr@ab@fcomhﬁ)chmwamw be in

Aispyropor@nedlf lbsb Eemtocttt e tn ttment D 1 s
"dod 23456', instead of appending both IDs to each and

every node in the docunent they may be declared in a
TheArgaraionrbonsciird R of tyeisoHEGR doemaeatsawhish: were used to

2
G e B, PR R 2 D0 st
sEep: befove éransfdrheatidac theesdurce dobemeahagéat assignd gnavof the two

alfresohiers 2016 ropaeel RioacturasheciiimdocuRent Gast ragerg the

t@h%%rﬂ%@éoéd}n {iié rﬁﬁyk tRrR TR %nﬁﬁ'éﬁgegjiﬁ%qﬁst'ega dfidh entire

bol d) placed a ol ons: Parent no
Sawnee Hpalinkirg each node inthe iransfermed documtent carreothy-to' ame of

tﬁ‘é gébr%%tc?oé'&rﬁgnt%bde D>

As shown above, the name of the processing instruction is preferably
UniqueSourceDocumentID instead of UniqueDocumentlID, to emphasise to the

programmer that the identifiers indicated in the tag is of source document(s).

An example of identifier syntax that annotate each individual node is given
below:

Example of transformed document:

XHTML node transformed from document 1: <div:1:11001

Attribute that is not bind to any source node: attr ="...">

XHTML node transformed from document 2: <img:2:11002 />

XHTML text node extracted from document 1: &1:11005; text node
</div>

In an annotation scheme corresponding to the one given earlier for source

document annotation, an annotated ‘header tag’, such as an XML processing
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Child node 2: <elnt:11002/> Child node 3: <?pi: 11008 a
processing instruction with node identifier ?> Child

WO oes/031498<! - - &11006; a comment wi th node i dentPE1/862003/000235
Child node 5: & 005; a text node with node identifier.
C osing tag: </ nanespace:e! mB* The XM. standard has
specified that XM. nanes cannot begin with nunerals,

indterctionaknode maynbesusied tbhﬁa@bhmnsbemw@é@@ﬁn@adﬁapplng
and child nodes (1 and 2) will not confuse the XM

belwegn sod PﬁﬁQQéPérﬂqqﬁlg§ above exanple, an escape
character, such as an '& sign is used to indicate an
Dfor atext. Using this synbol for XM. data and
Xnprosessiieinsirertino dede:3 aﬂ?dJML)uedecaNcaanamndowrMﬁO1
no | onger has valid XM synta =qqq§§§7go be
used on the annotations n1ght ave e nodified to
recogni se and parse the extended syntax. n an

T‘?‘élﬁjs‘?&ﬂ?etd' ef2Ochm1 dBHﬁﬁ"IOt ation pega‘\?rmad by mappi ng

e pOSI Ions I n instruction tags. The XM
TeanRiernss| npgeShwthouNoindingDs i n an i mtricf* on tag, with

[ f .to child posi ti ons:
ﬁl\%@é&h% lf#naiggﬁéﬁg% p%ﬁ%g 2=11001 %’9‘%%003 4=11002 5=1
Togssferedded npde SGasn docukaeid 22 rrappetéxht@deOl.
<nanespace: el nt Node 3 mapped to 1 attr = "an

attribute with node identifier'” e4rrappedto 002:
<el nt/> Node 5 mapped to 1008: <?pi a processing

B mttidd B Rh SuEh el et o ROk to
amend the structure of the transformation script (e.g. XSLT or XQuery) despite
the identifiers. The transformation/query agent (or engine) is simply modified to
perform extra steps to transfer the source node identifiers during a-
transformation/query into the transformed document.

In general, there are two main types of transformation actions which must be
accompanied by a transfer of identifiers:

1. Steps or processes that require establishing a current node. For example, if
the transformation process includes a loop operation or an application of a
template, the transformation engine must able to identify the (reference)
node from which the operation begun, i.e. the innermost loop in a nested
loop, so that reference may be made to that node when looping or applying
template.

2. Steps that output data from source nodes into the transformed document.
Such data may be subjected to modification by the viewer, and the nodes
containing the data must therefore be traceable to the source document.
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Node 7 mapped to 005: a text with a node identifier.
</ nanespace: el nt> The first node shown above lists the

wOloas/ 081238 f or each of the child nodes in the JdPCTYR&IN03/000235

However, if a node is inserted or deleted, the entire
mappi ng has to be re-generat8d. An advantage of this
type of 'header mapping' is that the entire annotated
Edping ageéptument remains a valid XM docunent despite
the 1nsertion of the identifiers in the 'header' using
the syntax of an XM. processing instruction.
Tﬁaqugfaﬂhg'mgéﬂaﬁi%ﬁ%e?%d ] éﬁfiﬂ@%geﬁtt Y RGP b2
can 'be usSed on e source document's w thout
efapdirdtedaipom. However, such processors should only be
granted read-only access, but not wite access to the
source docunents (for exanple by making the file

A'nrtﬁ?dja'tﬁ’i@' rlé'qhﬁst% steh%g'ﬂil@ '%Hglfnﬁ. Bt {136 Ebiplud1efon standard
cort al ni°-ng 't he T nportant node”i dentifier nmapping
to tifeosomrte alocumerntiagent It igdeft totheadeveiaperdmpderapsating the

d i bed..ab the f. i XML
TiSRGR? BFENT L FOMNLYT G SEAHATHE Bhificael BRs, o
cbRPhENibatiA pFdt8&olOFof ¥k&mPRY, tRPBbmARINiGHtRONRRSHL B3 &P

the identifiers i nadve_rtentlg in sone operations. As
SORP AtV paetioenl that isdeuiltiosetCPIIPea remeote pengedureeall gr normal

e T SRR R38R S i n e

shdsystémpped during parsing. n the latter scheme, the
syntax of an XM. tag that is nornmally used to contain
processing instructions is used to contain the header

CRRRE arllidii® cEaREt AL LaRalMr e B8 BR%es o out

inforéfiomt i on. ldentifiers in transformed docunents

1\a(?tthé‘%hﬁ&ifoog)g;fgﬁggggﬂoamsg a Roéer, zywe?étgrarrﬁgd&o&uur{)edwattg a node;

2. The node to modify: i.e. using the un'ique source node identifier of the node'
to be modified;

3. The value to use: if the action is an update action, then the new value has to

be supplied.

Editing interfaces (i.e. user interface) can be broadly classified into two
categories: console-based, rich-formatted (in other words WYSWYG).

In a command console type interface, the editing agent presents the
transformed document to the user, and provides a command prompt (like MS-
DOS prompt) for the user to type in commands. Such a crude interface is very
easy to implement, very robust and flexible but has limited user friendliness.
Many existing shell scripts such as MSDOS on Windows or other scripting
programs on UNIX, can be used to send console commands.

An example of how the syntax of action commands may look is shown below:
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descri bed above in source docunents.so Fer a
transforned docunment which is a conbinati on of severa

waomsosl4document s, the exanpl e bel ow shows howe8G2003/000235

several Docunent IDs in the transfornmed docunent may
be decl ared using prefixes, |§ a simlar way to how
nanmespaces are decl ared and referred to in standard

ggtLer C. Cog@ac%%iource%fpcunerﬁt,l °

<7Un|@de§mﬂeemm1b%ﬂd"@@rﬁ ReiheRcd as,d» 7> The
decl ar at i on shows the I Ds of two source documents,

whi cFOREPade @R ﬁr@rnf‘ ‘g ”tbeﬁﬁﬁtl@dfrrb(lﬂtlc&mnﬁ‘dnf xmiavi ng
I " w H t he en
bt orae achis 1808 fof P g P%deea@@gm

assi gns one of the two aliases, '1' "2', to the
e ,docurrent. Each node in the

F? gﬁ@@%?ﬁ Eﬁsﬂ&ﬁgﬁ%wriﬁaHrét.ea‘a@e,dﬁﬁﬁraxwlLa@risalaya@prications
g s S8 B AT DR
XU rEG 8 M reamcsMatkeMls hrmm%rhbt(fbe ubed fan@ispfayirtfthe data and

B B e M aERe PBthAs cadof Un! queDocurent 1 D, to

enphasi se to the programer that the identifiers
indicated in the tag is of source docunent(s). An
exanpl e of identifier syntax that annotate each

In Haﬁ\ﬁf@rm'mﬂm@frfse gilitied agentthe Kvinisaesformedatuiuntentanay

SRy e A3 A B 8B v s

asaueslisiener>=glement. Ml Mistonsle dlemrst piaiEse U880 contain and
rnvo?<e code% rofrltrrqgs 2sulc%roaoszre/sEondrng to mouse clicks or other events. The
<listener> element may also be attached to or nested inside presentation
elements in XHTML, SVG, efc. in order to provide interactive capabilities to
otherwise static presentations (W3C’s XML Events specification can be

referenced to design such event handling elements).

One limitation of the source annotation described so far is that the annotation
performed by the source document agent is an ‘have-all’ or ‘have-none’ type,
.e. source annotation is performed on all of source nodes or not performed at
all. In a user-rights controlled editing interface, the XML document owner may
want to ‘lock’ certain parts of the same document, so that viewers can view
those parts of the document without being able to edit them. In this case the
XML document administrator author may ‘switch off the source annotation
functions in the source document agent, or ‘switch off the identifier transfer
functions in the transformation agent, on the read-only parts of the document.
As the resultant transformed document contains no identifiers in the read-only
parts, there is no way the editing agent can send effective editing requests to
the source document agent on the un-annotated nodes. Only those nodes in the
transformed document that has node identifiers support editing actions. Data
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XHTM. text node extracted from document : & :11005;
text node </div> n an annotation schene correspondi ng
W0 eooslog14081e gi ven earlier for source document PCT/SG2003/000235
annotation, an annotated 'header tag', such as an XM
processi ng3l instructional nédde, may be used to map
child nodes, by declaring a nmapping between nodes and
rehidirmi@mddw WMMLutpd@m:tém$ age Hm@laywtaweawdmy and cannot be
B ueSour ceNodeMapp, g 11001 4=2:11002
‘f _eﬁ SYNANEAKT e f.*%&émtlrxgrfamru@ctbﬁeﬁqurce daeyment.

ﬁrrea@@hﬁg @@@nf‘ﬁ%‘? b Wntb%géd B 5%@ brcﬂké%r su;ﬁh as I ternet

Tr ansf or med nodé 4 from docunent rans orrred
Explarened N%Sﬁarpanﬂdtemawmﬂlt maytberwpmpﬂ/ethrykxser-mteractwe

e bREr R BT Ao anERoEreina  Be Svses. Gaerall, the

dismag hustalib@ths Gidvér o Bas @J/mﬁrt? é@d@éé’ﬁ%ﬁ’t@%@ '(sbé and

the identifiers. The transformati on/ query agent

itpEAGiMith thedatpiiy thetrarsfesmed desuentuederlying teepresentation

f d
(icias oD s 860 WABOERIN o RlBer Aty Shethivand to figger
tige editing, ageme ite astieatt whe Uptatd dRpese. AnyantetastiRhLes
h nmust be acconpani ed by a'transfer of

t@%gm?l?@sq éh}agl e usg B%fa&rht@tpgg@ymeq intaraetiuifereexample, Java
AIEE, TOD At p B BN by Afegpeg, o
cappho feri roarkefd-ap {anquiageejocuneerits ansf or mat i on engi ne

must able to identify the (reference)
One variation of the selective node annotation described above is where the
selection is done by the transformation/query agent. A fully annotated data
source may not have all its identifiers transferred to the transformed version of
the data by reason of some criteria in the transformation/query script. Therefore
the transformed document has parts which are read only when displayed in a
user interface, or by the editing agent.

Three pieces of information that have to be supplied by the editing agent/GUI to

the source document agent in an update command are:

* lIdentifier of the target node, i.e. the innermost unique source.node
identifier in the parent or ancestor nodes. This is the node targeted for the
update.

¢ Update action or command

e Parameter values that are necessary for the update. If the event is a mouse
click, the parameters might be the x, y coordinates relative to the visual
display, the number of clicks, the button clicked (left, middle, right). If itis a
key event, the parameters might be the key code, repeat count, etc.
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node from whi ch the operation begun, i.e. the

i nnernost loop in a nested | oop, so that reference nay
wheoosmsligog o t hat node when | oopi ng or appl yi ngPCT/SG2003/000235

tenplate. 2. Steps that output data from source nodes

into the transfornmed docunent35 Such data nay be

subjected to nodification by the viewer, and the nodes

Rersisient sgatehduxdayaditiag t herefore be traceable to the
source document .32 Editing agent The updating
mechani sm behind the editing agent 220 the will now be

he B0 90yt LT G19R0 b B

edi ting
tsansfornatboru ramtexagwpie, afteritbe sofitcet dodumeerttenas! lngat edited and

BT b gie P SoBBVeR do His i 1 10GHS GF Bhes AP
rexafet o tﬁé‘@e@ﬂﬁ@iﬂ&ﬂé@ﬁhﬁf‘hé@ fo@%s%e%%érlwg dn%; command

protocol that “is built on IP, arenote p
igaied.dp ofherimerdsutiia editing agent has btate parmﬁedoycummltmg

255 a5 A28 A B e e e s

dthtesesagieas fsdeﬁledcéﬁ‘fdtfusleﬁf ThePdford) ‘no maker R6WItAB dddles in
Berform e.g. to insert a node, del ete a node, or

tpdast aomént are ypdataddeanangedi efrestrustured; thg adiing agent
rHQIgﬂ?& %&%ﬁﬁ_ﬁ?&%&/‘ i8R g §l;JJS ‘iyo]{ te?%m%g e{')fﬁcﬁsgn%ﬁhe screen
ayrsiait entadhe owdetvalsich ﬂdim haehthe dbales, o seposhioningraiscaslibar of
which position is defined by a node as before an updating action and re-
transformation (provided that is it has not been deleted). The persistent state
information can be sent back to the XML document agent at the end of the
editing session and retrieve ét the beginning of the next editing session or,

alternatively, it can be retained in the editing agent.

An example of serialisation of state using identifiers is shown in the following
using mock syntax, with reference to the XML document further below:

Serialisation code:
node 1:1001: isSelected,
node 1:1003: isFocused, caretPostion=2
node 1:1004: scrollbarPosition=1025

Annotated XML document:

<?UniqueSourceDocumentlD www.bn.om/doc123456 as 1 ?>
<?UniqueSourceDocumentiD www.amazon.om/doc123456 as 2 ?>
<html>

<body>

<table border=1 cellspacing=0>
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Editing interfaces (i.e. user interface) can be
broadly classified into two categories: consol e-based,

wo c@b/osapsatted (in other words WYSWG . n a cROTYRGZH03/000235

consol e type interface, the editing agent presents the
transfornmed docunent to the d§er, and provides a
command pronpt (like MSDOS pronpt) for the user to

type i rtrecuuemits/tdSutd-Rrics fidfeAmakatdiae etd-sPricerfyoneBNy/td>
to iqg#gnent, very robust and flexible but has limted
user I endl i ness. Many existing shell scripts such as
VEDOS a&ir:iMemiows or ot her scripting prograns on UN X

can be us d. consqgl e commands. An exanpl e of
how t he §§ﬁ?§§/lgﬁlpuﬁg?%gﬁﬁ‘aﬁmmnds may | ook i s shown
bel ow. 33<tleb&oB<fxde 1002 from docunment "xyz.xm"

updat e ng 1003 1o "Hel | ( *_f.rom docunent
"xyz.xm $%§D§§9%ﬁ"#&8ccf€g‘i'ﬁ0§%é‘§%<&dim " before node
1001 f <@t "def.xm " nove node 1004 from "abc.xm " into
node 1001, . "def.xm" Referring now to

ri ch-férnjdﬁégdg editing interface, nost XM display
appl i cat ktarDafaosn e WealsGtder esent ati on such as mar kup
present ag'gjggég%}t ts |ike XHTM,, XSL, SVG SML and
Mat hML ar ‘ant’"to be used for displaying the data
and not FKarbgssier=fcotefi>d8cit1009;IMd6&/di ti ng. n one
enbodi r?trrgt of the editing agent, the XM transforned
docunment " 'may contain a new tag el enent defined to

I mpl esfEbte>user-defined interactivity, such as an

<li stﬁpgrﬁg el enent. The <listener> el enent may be used
to co ¥ and i nvoke coded rout i nes, such as
respotidimi®y to nouse clicks or other events. The
<listener> el enent may al so be attached to or nested

i nside presentation elenments in XHTM., SVG etc. in
order to provide interactive capabilities to

Transformation script modification

A further variation of the embodiment is in using another transformation script(s)
to transform and modify transformation scripts currently used on a source XML

. document. As XSLT is itself an XML document (and XQuery, while not written in

XML syntax, has an equivalent syntax i.e. XQueryX), transformation scripts can,
therefore, be transformed in the same manner as source documents. The
transformation scripts may even be modified ‘on the fly’, i.e. during an editing
session on the source documents. This is possible because this invention does
not require the transformation scripts to remain the same during the editing
process. Figure 7 illustrates the concept.

Referring to Figure 7, source document A is transformed by transform script B
into the resultant transformed document D. If the viewer prefers that
transformation script B is modified to have different selection criteria, he may
activate transformation script C to transform transformation script B into
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ot herwi se static presentations (WBC s XM. Events

specification can be referenced to design such event
whawdiodrags el enents). One limtation of the sSouPCESG2003/000235

annot ati on described so far is that the annotation

performed by the source docurht agent is an

"have-all' or 'have-none' type, i.e. source annotation
tramsfemniatiomestript Bal In safchsauase, the desisfarmation psrthermedified

at, ?h n a user-aw%hts control | ed ed|t| ng i nterface,

Sopiet e decuiment A wiherodae Fansforeed deewmerkbt-ai n

parts of the sane docunent, so that viewers can view
those parts of the document wi t hout bei ng able to edit
Sdmen other viasiatimps t he XML docunent admi ni strat or

author may '"switch off' the source annotati on

functions in the source docunent agent, or '"switch
Artdthef BRbodRAEAE éfqhetlﬁ\%}ﬁfo%rlsfo‘r@%hleﬁ‘ §eh8ratt8§ spurce node
transformation agent, on the read-only parts o

idextifiss that/are messistent endriniqua fasfoplyree editingesession. Instead of

G080 B 00 o R4 hETE o M B RBB B 68 el mace
Ureatiesty Ddcunidi IDoH NerlellD YRS Drightbf |13 dr’@@ped
un- annot at ed nodes. Only those nodes in the

transf or med docunent that has node identifiers support

£ pugsaﬁﬁéemug@ﬁ e ()sawzmnr’%snfgss wi t hout

Iers are I'ead and cannot be
Mlﬁueﬁoaicemwhagntlmwe \doc23texrhl"fase2 8>1 i nki ng t hem

t,9 . t.he source, docunent. e a na
hipiaieSOriceSicn g o Tudno0k el Bttia TtsPEhos 75
gy sepee. Al ternatively, it may be a proprietary
user-interactive display programmed by the devel oper

i npl et *ng the system Generally, the display nust
all ow the viewer who has read/wite access rights to
see and interact with the data in the transforned
Lappment underlying the presentation (such as through
fornms and text boxes in a browser and so on), and to
trigger

In this case, the source node identifiers are only intended to be used for one
editing session and are discarded when the editing session is over. Aé a result,
the source documents can be ported to and from different computers without
any restriction, as they do not use system names or addresses as part of their
IDs. This can be considered as a scaled-down embodiment of the invention.
The advantage of this scaled down embodiment is that the identifiers are

simpler to generate and maintain during an editing session.

Although the examples given are addressed in particular to XML documents,
these are not restricted in application to only XML documents and can be used
on any type of well-defined hierarchical node-based data structure, or marked-
up language documents. Furthermore, many non-XML data sources, like HTML,
RTF documents can be firstly mapped into an XML equivalent format before
editing and then converted back to its original format after editing. The method |



the editing agent to.activate the update requests. Any
interactive web techniques nay be used to facilitate
WO b@swsaver i nteraction, for exanple, Java AppP€r/sG2005/@00235
specific presentation fornmat nmay be defined by a
styl esheet, as is common for 38ar ked- up | anguage
docunents. One variation of the selective node
o’armrmg@becappi@awrh@@y abey eatssavirees likd mes@y@@m direttory
done t he transfornatjon/quer ?ent Iy
Sélﬁ'ﬁﬁﬁﬂa\%/é@dw segistiy.delatigpahaid ﬁéﬁ‘é dwlabafsg i dent ifiers
transferred to the transforned version of the data by
reason of some criteria in the transformation/query
Aslti‘rdu?h thi E‘l@ésﬁfgm’uelr\t%est)(&grsén? DMEQuety @snexdmplas gfar t s
whi are read on en di ayed 1n user ,
5 TSRO ROy SRE B ok e GiATtion el lag ThHesK ek tagestrio the
t
dﬁ%ﬁ&%’%“?ﬁ@@%&fﬂcﬁé’ﬁ%3?%ﬁ"iﬁfah@ﬁfﬁ“ﬁfﬁﬁﬁ‘%b”2@‘"9“3968
witmwhich thieemechdeistrisfdascribéd heecinaagdie neete, i.e. the
i nner nost uni que source node identifier in the parent
or ancestor nodes. This is the node targeted for the
Ftlﬂfjrﬁérﬁ'}ore Unihd &y el teFms ftrmlonpah@"@@@ﬂl ¥ ussally strictly

hat are necessary for the update. f the evént is a
10 msr!s\eltfa diftacent meapingsneeferingnioghe psecassesof XSLT and XQuery

SRBEFNARL OBt Bah B ket OHE Y BRhey Solfign ) <t
intertivarfydetyly eafento ahypraprseseperformedibh daotibdasey data source
code, repeat count, etc.35 Persistent state during

| t@mtawga w@re@ait@nh@ata@@ﬁweﬁﬁwbmﬁaf@r%% to
maintain editing states after transformation. For
exanpl e, after the source docunent has been edited and
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the data is updated and displayed to the user, the
focus of the display is returned to the very node/ data

w0 bas/obags t he focus before the updati ng commanPiCT/S6208/000235

n other words, the editing agent has state
persi stency. The editing age®d achi eves this by
recording the identifiers of the nodes and their
di splay states, such as 'selected or 'focused'.
Therefore, no matter how the nodes in the result
¥t are updated, rearranged, or restructured, the
editing agent maintain state persistency in the
di spl ay. For exanple, re-focusing the screen cursor
Tdvet followngnexmplei is twrittest bdissed! ohénd aseeaser 1.1 Use Case "XMP":
[l bar, of wh

S0 RBe b3 st Be e ins aeeqbeidrg il s Lisg Cases” at

h&@%ﬂmwswg/m/k@ggyiﬁ%dcés%tfm W FheHarttfiE s used to
el eted). € persistent sta I nformati on can be sent
iihsénate bownan XML documment isdransformed had daav ihie chtamges made to
ditin essi,on and retrieve,at, the begi,nni n he
e vt SR A P B ol Sl PR AP i method
dﬁsﬁﬂ&é‘tﬁm the dderiptioh 'oﬂﬂwi@_ﬁ@é@ificé’ﬁbrﬁx';ﬂw@sfé_t@f)f mock XML data
serialisation of state using identifiers is shown in
betrw shPWiiierjicesi ai goms: Roaksmirasn twa differesttdoskstores BMand
A?H%agicunent further below Serialisation code: node
: " isSelected, node 1:1003: isFocused,
caret Postion=2 node : 004: scroll barPosition=1025
Annot at ed XML docunent: <?Uni queSour ceDocunent| D

www. bn. onf doc123456as 1 ?> <?Uni queSour ceDocunent | D
www. amazon. onf docl123456as 2 ?> <htmnl >
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G>36 <tr>

oh script nodification A

1: 1001> <td>TCP/ I P
34.60</td> </tr> </tabl e>

nansf or mat i

<td>Title</td> <td>Price from Anazon</td> <td>Pri ce
gcol or =#ccccf f>&1: 1009;

wo e@anRMeg t d> </tr> <tr:
[l lustrated</td> <td>65.95</td> <td
bgcol or =#ccccf f >&1: 1003; 65.485</td> </tr> <tr-1-1007>
td>Data on the Web</td> <td>34.95</td> <td
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transformati on scripts may
fly', i.e. during an editi
wole@smerws. This is possibl
does not require the trans

illustrates the concept.
docunment A is transforned
he resul tant transforned
refers that transformatio
ave different selection c
gransformation script Cto
¥cript B into37 transforma
%ase, the transformation b
glogurent A will produce tr
Dt Ber2 varizati ons Another e
suore whisch generates sou
re persigtent and uni que
Fsegsion. Rnstead of being
Pocureent B + Node ID, the
eonpy Pogunent D + Nodel D.
k?7ghifqué S@ur ceDocunent | D "
K ?BnifHuk SGur ceDocunent | D ™
%2Unisug S&ur ceNodeMappi ng

even be nodified 'on the
ng session on the source

e because this inverPti/8G2003/000235

formation scripts to renmain
flocess. Figure 7
ferring to Figure 7, source
y transformscript Binto
ocunent D. f the viewer
script Bis nodified to
riteria, he may activate
transformtransformtion
tion script B . n such a
y the nodified script B of
ansf or mred docunent D . Sone
nbodi ment of the invention
rce node identifiers that
for only one editing

made up of Originator D +

dentifier is made up of

The Originator D is dropped.
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1=1:11001 3=2:11002 4=1
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the source docunents can be ported to and from

different conputers wi thout any restriction, as they
wa@leosms14a8e syst em nanes or addresses as part PET/BGHI08/000235

I Ds. This can be considered as a scal ed-down

enbodi nent of the inventian. The advantage of this

scal ed down enbodinent is that the identifiers are
npler to generate and maintain duging an_editing ,
essi on. Althdugh the exanpl es gi ven are aédressed i -
prt i @ul ar t ooXML docunents, these are not2restrictep
n‘;’ar:pl icatiolf to oné%/e XM: docunentg and cgn be used
ncang type off wel | -defined hierarchical n@de-based.y
a&iargtructura or né\";rkedlgp | anguagg docunents. ey
t R@r nor e, |8any no%Xl\/L-gdata sourges, |ige HTM., KTF
PEUNENt S cangbe first|y mapped int® an XM equi val ent
DEMe® bef orevedi ting apd§t hen convgrted: bck to it
rSgidal..formgt after egifing. The gethdii38 can als
egap@I @d toSmany otthey gata sourcds |ikegfidl e
St Rirectory sysi éfn SWndows rggi st y§ el atio

j ext datzabase. HAI$ h8ugh this ”eg’:cn:i pYi én uses

mT'anngQJe as efarfpl 8 of transf ernmt gon/ query g
cEi pfs 2it is not tBe gnfention ofgtRe gnvemtor tog
et RECLEt he @se of éwe;tqachi ng wWighvtigeng Ehere, afle
bHY %t Hgr transfofmelipnzl anguagesg wigt hy wWgi Gh t h
Pghani &s degcrg bgdhe¥ ein can I Wsé&d.3 Far tshex n@r
Ehoug2t he Berqrsy' t¥ afsfor mati gh' Taid & qlieky' & age:
(] . . .
galgy Stricgl ysuSed wtHN difEerknt Heahi hgs:

95</price>

TCPgIP L%

636
8

ri
<price>&2009;65

T
<tifPle>

X

5
D
D
-

</ent

erfi g to Ehei pfocesses o XSIET and XQuer
pegtigely, @t2i ¥ the intehti‘on’ of whis

ciEi dati onkt hat t hey bot K | nt er chaggeabl y4refer to
iy pPoc®sses Ypet forned on 2’ node-based-data—seturee—to

obtain a set resulta{}data derived fromthe data
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The follow ng exanple is witten based on the use
case, "1.1 Use Case "XWMP': Experiences and Exanpl es",
wo ec@si08ties speci fication "XM. Query Use Cases" BLT/SG2003/000235
http://ww. w3c. or g/ TR/ xquer v- use-cases from WBC. The
exanple is used to illustrgige how an XM. docunent is
med and how t he changes nade to the
transforjmed docunment are updated in the source
docunent| by the nethod di sclosed in the description of
this specification. Two sets of nock XM. data bel ow
show the| prices of sonme books fromtwo different
l16bookstores, BN and Amazon. Sanple 1: The www. bn. com

adata, when annotated with uni que node identifiers,
o] ooks as| shown bel ow (the annotation is Sanpl e data of
“book prices from ww. bn.com highlighted in bold):

ni queDocunent | D www. bn. com docl 23456 ?> <book
4" > <bi b: 1000> <title>TCP/IP

ed</title> <book: 1001 year="1994 > <publi sher
W esl ey</ publ i sher> <title>&1002; TCP/I P
ed</title> <price>65 .95</price>

r >Addi son- Wesl ey</ publ i sher > </ book>

003 ; .95</price> </ book> <book year="1992">
4 year="1992"> <title >Advanced Progranmm ng

i X <title>&1005; Advanced Progranm ng in the
nt</title> Unix environnent</title>

r Addi son - Wesl ey</publisher>

r >Addi son- Wesl ey </ publisher> <price>65

e> <pri ce>&1006; 65. 95</ pri ce> </ book> </ book>

</reviews>




<book: 1007 year ="2000"> <book year="2000">
<title>&1008; Data on the Wb</title> <title>Data on
wWo b@swetasg ti t | e> <p blisher>Mrgan Kauf mann  PCT/SG2003/000235
<publ i sher >Mor gan Kauf mann Publ sher </publ sher>
Publ i sher s</ publ i sher > <pricez 1009; 39 . 95</price>
<price>39 .95</price> </book>"</book> <book: 1010
g&wpTe T988sfordtl o A8 ‘dudhpwiRonas sourde Jrﬁﬁt?ﬂbﬁgy
<book year="1999"> and Cont'ent for Digital TV</title>
<title>The Econom cs of Technol ogy and Cont ent
<publ i sher >KI uwer Academ c for Digital TV
Publ i shers</ publisher> </title> <price>&1012; 129.
Brefaiiovdeg are skhinply fkX SME BnACaU 88 CscFipd et generate a
Publ i sh. ers</ publ i sher> </ bi b> <price>129 . 95</price>

5 corpbbrRd tansfermhppe mentriiem e carerdwocsMLRacK Prigsen
dUuIRh e A PATB AR R60'iRECK: B! S flbrices of hooks
e nti S shown

WWW. amazon. com uni gue no e I ers, I'o0ks
foahdw . Comearahamaabn @om ardsajbtiegtfrad tha XML dpcuments. The

rostamtrateddtit L c0BBVRG TR bR sl books from the
tWOPsHdHtbR3.

10
The query expressions/actions which, is executed to create the transformed
document, need to be followed by annotation/identifiers transfers from the
source documents to the respective nodes in the transformed document. The
parts of the codes in the scripts which trigger a transfer of identifiers are

15 highlighted in bold, for example, $b and $a.
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npl e Transformati on and Query
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15

20

25

<table> <tr> <td>Title</td> <td>Price from Amazon</td>
<tr> <td>Title</td> <td>Price from Anmazon</td>

webkahs@sisaee from BN</td> </tr> <td>Price from BMNI/BA2003/000235

</tr> <for-each { select="doc ( http:/ /ww.
bn. com’ bi b.xm " ) //book"> for,gsb i n
doc("http://ww. bn. com bi b. xm ™) //book, <var nanme="b"
select="."/> $a i n <for-each doc
g'htt p: // www. amazon. confreviews.xm ") //entry
ati dbe sesidtant HiiMb pagewendeneddn andrT Mivbrewsex of edjtor should
E:]gﬁy where $b/title = $a/title [$b/title = title]
09 urn <tr> <tr> <td> <val -of select="3$b/title"/>
</td> <td>{ $b/ title }</td> <td> <val - of
select="price/text () "/> <td > { $a/priee/text()

beftd> </td> <td> $ /pricelpdesdm () | Prdioxt d> <val
Ti5f sel ect="$b /price/ textiadabod > </ tgR </td>|}

Fes=rfror-eachs" dy =<t actrs=x/ htm >
Tldﬂ@mt}a@e%uuu ll‘?tlll V'lcllgsglglll\,l Gncés:\)g {he XSLTand
RATEs %f8$fr"ﬁ‘t“§g‘f1§wpaﬁ on t héssfossour ce ameat atiop has
72} A_ Fried_oouton. the XM din- annotat.ed XM
Rseanmret'¥ef Sanpl el and Sami4e? to docuteiits before
transfor mation, the transformed docunent show the book
prices of both XM. docunents should will inherit the
node I Ds. The first two tags show t he sourcoef
generate the HTM. docunentas follows: each child

By diea entisudimenty distiistl e tHindssurptioAMB4@8r Baling read/write
access to the data can interact with the rendered HTML document through the

editing agent and undertake editing actions by, for example, sending a scripted
command through a command console, or through an advance user interface.
For example, the user might want to delete the second book and lower the price
of the last book.

?Title Price from Price from

» {Amazon BN

|TCP/IP Nlustrated 65.95 6595
Advanced Programming mathe.ITmsz - M 65.95
{environment ] s

{Data on the Web _ 34.95 139,957 3480

The request sent to the source agents might, for example, be scripted in a
syntax like this through a command console such a MSWindows’ command
prompt:

> To www.amazon.com (as the entire row is bound to
2:2004) :
delete docl23456/2004
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<ht m > <?Uni qvi eSour ceDocunen. t1 D ww. bn .

onm docl 23456 a s 1 ? > <body> <?Uni queSour ceDocunent | D
wowrws/oaezon. onlf dool 23456 a s 2 <tabl e bor der B€T/SG2003/000235

cell spacing=0 > ? > <tr> <td>Title</td> <td>Price from

Amazon</td> <htm > <td>Price 4fg om BN</td> </tr> <body>

<tr> <tabl e border=l cellspacing=0> <td>TCP/| P

[llustrated</td> <tr> <td>Title</td> <td>Price from

Amazon</td> <td>65 . 95</td> <td>Price fromB >
</tr> <fd§%5WW'%<FPE‘>?%? rtq?e fe?‘tzbﬁ%ougﬂt Eng gﬂo@%l) $
1002 ; TCRbER:&|dasioRacedsddad>xc<tnz.s0d>&2 : 2009 ; .
95</td> <td>Advanced Programring i n the Unix <td>&
: 1003 ; . 95</td> environnent</td> </tr> <td>65 .
95</td> <tr : 2 : 2 004> <td>65 . 95</td> <td>&

1005 ; Advanced Programming i n the Unix </tr>
environnent</td> <tr> <td>& : 2006 ;

6 5 .
8 5B L L s o samo
tiffld, a8 A0B& XML tsotrcd doddim&A@8arBadrmotateti lemdwWhb </andformation

</tabl e> <td>&2: 2009; 34. 95</t d> </ body> <td>& : 100Q09;
carrgmyer ab the hogeDs; This type of non-select%\//e annotég’f!on meﬂwo’d is

termed ‘auto source annotation’, as all nodes are automatically annotated
regardless of any criterion.

In a more realistic scenario, a manager from BN might want to review the prices
of its books in comparison to those of its competitor Amazon. In this case, he is
allowed to have read-only rights to the data from Amazon, but is allowed to
have read/write rights to the data from BN. The transform or query language
therefore needs to be extended to have user selectivity. The following is an
example of an extended XSLT or XQuery script with author-specified source
annotation, termed ‘author specific source annotation’ in this specification.

In the XQuery script, [$b], which represents data from the bn.com XML
document, the brackets indicates to the transformation engine that source node
identifiers should be inherited by the corresponding nodes in the transformed
document, so that editing by the viewer can take place. The information which is
to be extracted from amazon.com is not to be annotated with the identifiers from
the source document, and is scripted without a bracket, i.e. $a, so that the
transformation engine will not transfer the identifiers.

In the equivalent XSLT script, the line of code which extracts data from the
bn.com XML document is indicated with an source-annotate="yes", indicating
to the transformation engine that source node identifiers should be passed on to

the corresponding nodes in the transformed document. The information which is



</tabl e> </ body> </ htm >48 And the resultant HTM. page
rendered in an HTML browser or editor should | ook

wo 2dos/3ilivg | e P from Price from Amazon BN i TCPPEFHSG2003/000235
Illustrated 65.95 65.95 Advanced Progranm ng in the
Uni x environnment 65.95 65.95 ta on the Web 34.95
39.95 By the enbodi nents disclosed in the description,
e SR hiREfo 2l BOnaE FBRP b hBified 68k idgnyivers from
thdi souTge alpenmentdannch tesdripied withtsowgcecdnmotatds ' na"or
exanpl e, sending a scripted command t hrough a command
consol e, or through an advance user interface. For
exanpl e, the user mght want to del ete the second book
and lower the price of the |ast book. Title Price from
Price from Amazon TCP/IP Il lustrated 65.95 65. 95



Advanced Progranm ng 65.95 environnment Data on the Wb
34.95 439.95/ The request sent to the source agents
wore@hn34bor exanpl e, be scripted in a syntax |PRESGHI0$/000235
t hrough a command consol such a MSW ndows' command
pronpt: > To www. amazon.com (as the entire rowis
bound to 2:2004) - delete daocl 23456/ 200449 > To

www. bn. com (as the text isobound to 1:1009): update
docl 23456/1009 to "34. 60" t he above #xanpl e, the
user can update both sourcﬁ docunents @t the sane
time, as all the XM sourcg docunments #re annot at ed
and the transfornmati carry over all -the Node |Ds.
. I
Th| s type of non-sel ectlveeannot ation grethod is ternmed
"auto source annot@ti‘on', &s all nodeslare
automati.cal |y anngt atfed re@ardl ess of Fany criterion. n
a more realistic sgegario,Qa nmanager fg om BN m ght
want to review theoprvy ces Ef i t ss"booksgin conparison
to those of its cqhp@itor SAmazan. n tdi & cdse, he is
al l oned to have ré’,ad nIyEghts"tot@ dat & from, "
Amazon, but is all ave r ad/vvmsteJnghts poAr ©
T I
t he data from BN. Whei t r angf ommrer quety arwguage—a O o~
T ~ ©
t herefore needs ton bey exte§de81 tH have§ us.er pe 5 v 5
sel ectivity. The %I [%w ngd sy an examite of gan V.V
ext ended XSLT or ?{ngjry scrm pg v@th alﬁhqj goemf,ged:\ S
source S () K
r—l 'U .u .u a) g 4J 4.> l vV = Vv
EE RS S 0 =] U o ~ ¢ A RS
e Y - g 8 © - Q U N -
2 44889 L 8%8 Y 3
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annotation, termed 'author specific source annotation

in this specification. n the XQuery script, [$bj,
wobeslsrepr esent s data fromthe bn.com XM. docP@ERG2003/000235
t he brackets i-ndicates to t transformati on engi ne
that source node identifiers should be inherited by
The correspondi ng nodes in the transfornmed docunent,
so that editing by the viewer can take place. The
information which is to be extracted from amazon. com
Is not.to be annotated with the identifiers fromthe
sourcq;docunent,‘and Is scripted without a bracket,
i.e. , So that the transformation engine will not
transfier the identifiers. n fhe equivalent XSLT
scripfyg the line of code which extracts data fromthe
bnitor XM. docunment is indicated with an
so%gce+annotate:"yes", indiclating to the
ir ansEOr mat i on engi ne that sjpurce node identifiers
Bholl f be passed on to the clorresponding nodes in the

rahsformed docunent. The information which is5 0 to
\gergxt acted from amazon.conmpis not to be annotat ed
W td tdhe identifiers fromthe source docunent, and is

Sscriypfed with source-annotatle="no". Sol uti oni n XQuery
T Qfer y* expressions that have] explicit Solutionin XSLT:
.ﬁuﬂhoﬂ*specifigp source annotation will be displayedin
0i¥ nd t he owser, and field editabl eby the viewer
Wil fbw beihi ghl inght ed withia background.): <htm >
Sbody3 <ht niy >¢pofy> <t abl e>| <tabl e> <tr>
Xtd>Tig | e</td>O<tff>Price from <tr> Amazon</td>
=-“<‘td>P|H ce from\BV N;g/tg> SItf> <td>Title</td> <for-each
std>Prd ce from AmazoA</sd>~slel ect =" doc ( h : [/ [ww.
O comDiky. xm '¥) 8 BHod
— [= N v &4 QO 4G
1} g ~ ~ O~ ~
4] \ v v \" v
AN
T
ia]
~
\
A o~ A
rd ~
PP
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v o 0O
~ B 0
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<td>Price fromBN</td> k " source-annotate="yes">
</tr> <var nane="b" select=" . "/ > { <for-each for

wQ 34wp/081408 sel ect ="doc ( '"http : //ww. anmazon. PCDRG2003/000235

reviews .xmdoc ( "http : //www. bn. combib . )
//book, 1 ' ) //entry[$b/titles title] " $a i n
sour ce-annot ate="no"> doc ( "http : //ww. anazon.

fPtHe ol c n i 1
WP e JoER g sgibl edmplesyinetdidble bl 0¥ a.odoyrpd
backgraurd dr they ITML displays <sel dotesLpri=gielcdobt> () "/ >
</td> <td>{$b/title }</td> <td bgcol or=#ccccff > td>{
$a/ price/text () }</td> <annot at ed-val - of

yabefdristSitidd bﬁ&ﬂé@?@‘)és](:h gv/it}hgsgﬂrg? Qaﬁsd/a%ﬁ%/%grd‘ lodk that shown

</td> $b/priceltext </[tr> </[tr> </for-eac
pelomy, ayhareanly Hie hpicom dataddlaanotated adipnNode tB$. <

/ bodg > </htm > to53 n the foregoing script exanples,
the editable fields will have a col oured background in

& Runkigide SduspleDpicusieth HIIr o warw=ar.eof/ dod1 2BUS6 as 1 ?>
transf orned or ?uery result with source annotation

§HHHF8uF§8Wr QHWﬁM¥ID www.amazon.om/docl23456 as 2 ?>
<html> '

<body>
<table border=1 cellspacing=0>

<trs>

<td>Title</td> <td>Price from Amazon</td> <td>Price
from BN</td>

</tr>

<tr:1:1001> <(whole row is
annotated)
<td>TCP/IP Illustrated</td>
<td>65.95</td> <(cell with
Amazon data)
<td bgcolor=#ccccff>&1:1003;65.95</td> <(cell with BN
data)
</tr>

<tr:1:1004>
<td>Advanced Programming in the Unix
environment</td>
<td>65.95</td>
<td bgcolor=#ccccff>&1:1006;65.95</td> <(cell with BN
data)
</tr>



bel ow, where only the bn.comdata is annotated with
Node | Ds. <?Uni queSour ceDocunent | D www. bn. om docl 23456
W@32005/03:498?Uni queSour ceDocunent | D PCT/SG2003/000235
www. amazon. onf docl 23456 as 2 ?> <htm > <body> <t abl e
border =l cellspacing=0> <tr>xgtd>Title</td> <td>Price
from Amazon</td> <td>Price fromBN</td> </tr> <tr
>r (whole rowis annotated) <td>TCP/IP
Illustrated</td> <td>65 . 95</td> (cell with Amazon
dat &t =tl¢ W6t or =#ccccff>& : 1003 ; 65 . 95</td>
<-(cell ) t < . |1 1004>.
<t d>Adva<\r[iEc&e ra‘cj)gérrgrﬁ’rl’l%} we)b#t{(#é Uni x envi ronment </t d>
<t d>65 .<t@b6<d4 .PB5S<stiddbgcol or=#ccccff>& : 1006 ; 65 .

95</td> (cell t hB
Jtd bggglorriccccff>&l :1009;39.95</td> <(cell with BN

data)
</tr>
</table>
</body>
</html>

The result in an HTML browser or editor should look like:

%T"cl Price from {Price from
e _ » Amazon BN
TCP/IP Illustrated 65. 85 ‘
Adwanced Programming in the Unix a
lenvironment 65. 35 —
Datz on the Web 134, 95 coloured

background
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data) </tr>54 <tr: | : 1007> <td>Data on the Wb</td>
<t d>34.95</td> <td bgcol or=#ccccff>& : 1009 ; 3 9 .
W@ 3260508498<- (cel | Wth BN data) </tr> </tabl e> redy93/000235
</htm > The result i an HTML browser or editor should
l ook like: Title Price fromRsg ce from Amazon BN
TCP/IP Illustrated 65. 95 65. 6 Advanced Progranmm ngi

IRtHBN B rMEgep Wi ’gﬁ%%rg%y@?ﬁgiéigﬁtﬁ &%ngggeﬂﬁg bn.com

J34. 5 col oured backgr n.com na
pége ef the heol PajatOn hbeabebh thefequests tonthet sorirbe dooument

LT e N NE T N

lbekelileerce to the amazon. com nodes, which | ooks Iike:

To www.bn.com:
delete docl23456/1004
update docl123456/1009 to "34.60"

In general, auto-source annotation (i.e. annotating all nodes) will work in simple
cases, and gives backward compatible support for existing XSLT and XQuery
scripts because the extra brackets such as [ ] for selective annotation are not
needed. Whereas author-specific source annotation will give the viewer finer
control over what is editable in the result document.

As described briefly in the description section of this specification, presentation
markup scripts like XHTML can be extended to allow author to further specify
more editing functions, for example, by a self-defined <listener> tag, or by other
interactive scripts like DHTML etc. As an example, the above XSLT script is
shown below, further modified to include a self-defined <listener> tag, by which
pre-defined updating commands can be send to the source document agent.
This avoids having to use the command console to type in update requests, and
thus making updating easier through, for example, by mouse clicks on web
browsers or other editing interface.



To ww. . com del ete docl 23456/ 1004 updat e

docl 23456/1 009 to "34.60" n general, auto-source
wa@poshaidon (i.e. annotating all nodes) will weekSGE03/000235

sinpl e cases, and gives bacjgward conpatibl e support

for—ext-sthg—XStET—and—Xrery—scrtpts—because—the extT3
Qbrackets su&p as [ ] for selective annotation are not
Seeded. Yhegeas author-specific source annotation will
ive thecvi &wer finer control over what is editable in
he resurt @ocunent. As described briefly in the
dlescri pt @ondsection of this specification,
Present atlg' off markup scripts like XHTM. can be extended
o al | owgaughor to further specify nore edgéing
unct i on&, r exanple, by a self-defined <kistener>
ag, or By &her interactive scripts |like CBITM. etc.
an ex@mle, the above XSLT script is shoﬁm bel ow,
&urther diofied to include a self-defined®listener>
2ag, by ,igh pre-defined updati ng connandsgcan be
wend to egsource docunment agent. This avogds having
Qo0 use t ommand consol e to type in updat® requests,
a@nd thus i ng updating easier through, fqf exanple,
y nouse3cl Fcks on web. browsers or other edgting
gnterfacg <t nl ><body>&The trangformed resukt documant
o0 be digpldyed for usdy interagion <table ﬁ@uld 72
%sfollog) gr> <td>Titde</td> £ A 3 v g
Z2Uni queSouBceDocument I wwv. bnSonBdoc123458 & 1 23
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<ht ml > <body> <for-each <tabie border=1 cell spaci ng= >
sel ect - doc('http://ww. bn.com bi b. xnr)//book"

WG oMSO8HISE r > annot at e="yes"> <td>Titl e</td> <POFPG2008000235
from Amazon</td> <var nangz"b" select - 77> <td>Price

from-BN</t+d -+ for—each—<t+1-1661>
sel ect ="doc(' http://ww. amazon. com r evi ews. xr
rY//entry[ <listener event="double-click" Aa
action="dglete"/> $b/title = title]" =
sour ce- anfjot at e="yes" > <td>TCP/I P ||l ustrat é/d</td>
<t d>65. 955/ td> <tf> <td:1:1003 cn
dgcol or #Ec@ffxla st ener event =Adoubl e-cli gy
%Ctl on="¢&8l te' 7> i stener event'-"key down" A
cti on="ubda®e"/ >65. 95 <td> <va! &of =
{Sel ect =" 9@/ tftl e" & </td> </td> _gtd> <val --ofg
ﬁel ect =" p%l c@/tex%) 7> </td> </t=[I <td bgcol'g)r—#ccccff
Sour ce- r:&:100%& <listener event="doubl eg®lick"
got i on-"o§| ®e"/ > Snnot at e—"[$b/-§r| cel t ext (){g >
ﬁtd>Advar§@ecEProgr%mn ng in the Bnix enviromrent</td>
&l i st energev@nt =" Ky- down" <t d>6p. 95</td> ©
&ction="update"/ >t d: 1: 1006 bgcol or—#ccccff.“’><l i st ener
gvent ="k - dgwn” B2l lof sel ect =B$b/ price/t&t() 7>
td> act¥ong'updaf e"/ >§5. 95</tdg </tr> S t
tr: 1: 10d%> =/ for#pach>%xl i st ene'g e)(ent ='tlodl e-cl i ck"
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</for-each> <td>Data on the Web</td> </tab!e>

<t d>34. 95</td> </ body> <td: 1: 1009 bgcol or =#ccccff>
WELMENBM98 | St ener event =" key- down" PCT/SG2003/000235

action="update"/>39.95 </td> </tr> </tabl e> </ body>

</htm >58 When the user double ggick within the table

row wth the identifier 1004 tagged with the ,

<listener> tag, the editing agent may be progranmed to

R e B8 L B RS Y Blvae g8 tagged
withethadTie téifr>Rbg Wnk! ediing 5@@& hly () ﬁ@gré’mm@%{tot&rg?ruct the
) WWW. bn.” com

sent to the soufce document agen
fellaving dedrtiors astion sodpt (Amatogdusly sta conseedemedtihtrface is

I C i LDl : 1. wth the identifier 1009, the
5 “Eéﬁtﬁﬂﬁé@aiﬁ%%ﬁ 'E@Wm?%tyuosdd%&?ﬁ%a'ievvfrréo sent tbhasstrce
dooumespagest)to ' key-down' action on the keyboard, as:
To ww. bn. com update docl 23456/1009 t o "34. 0"The
source docunent after the actions are perfornmed my

The - tAAN oggﬁg or - qu C t (Wth the
per s?gt ent 'gjfélljr ce l o&éﬁeelt%eec{c%%l %%QQ%%T the row
annot at ed 1004 has been annotations) should | ook Iike

hat, shown bel ow. te that the value deleted , and
WD 81155 ik G efhcerisenainipdn capdutreihe identiierdt 09oithe

e 0 BRI R UbdHid Bpdastsinyssponse to ey-down
actmpner thesseylieddcasent | D ww. bn. ol docl 23456 as 1

<bi b> ?> <book: 1001 year="1994">

<?Uni queSour ceDocunent | D www. amazon. oni docl 23456 .

<ti t Te>8d0BnTEBM: P Lbluskr abedshliskl/820@S & 34 .60
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> <book: 1007 year="2000"> <tr> PCT/SG2003/000235

<publ i sher >Addi son - Wesl ey</ publ i sher> <price>&1003 ;

. 95</ price> <htnl > </ book> <body> <t abl e border =l

W@ 0055pE88 Ng

<td>Title</td> <td>Price fkigom Amazon</t d>

TTTesS&I008; Data on the VWeb</title> <td>Price from

V
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— O A @CM&>Mm
c8r-=-8s8 >mmm <TO0T:T:I13>
mlukwd;l mAur.w.D h ,
=8 Vg tm.ldme <I3/> <p3/>Nd Wwoxj o1TIJ<p3>
5 A >V 5o o
n/ ﬁ\/dlr\/t = = ,
S mum LAS—w eh.m 0 <0 mﬂﬁom@maamo I=Ispioq a1qel>
oFVo_c_c_Z""uwo . .
= A = Qe AV T O <Apog>
S8 ..28v=3A 2
ANVo 'V >alxo o <Tway>
. _OWAAFSVODT..o
OAN_ONT O OCcodd
C 00O~ AVAQDOX .
VTSV oABV IS
—co ..ol e Mlu <¢ ¢ se
Wmﬁ%mwﬁwaw HﬂWMW&WH?BS grausumoogeoanosanbruns>
Vom o~ o .0o0o0 _— :
S..- Vet Soo 0o <z
A O o—-m .o _o°— ]
rdoC\/ N ~ V O - - ﬂU .
TTYSR HSPELTPOY/ RS Eidms  qIUSIMDOgadInogenbruns>
Vo dgHEOO VO« O—LChH .
OAIIOE OBO o
Aol R RoG . &
—.— O S T m meumaﬂca 8@ MOU sey oA 9U] Uo ejeqg 300qg sy} 10}
Vo 0o o a0V T O
W@Sg JMOYS 18U] )i} 00 Nnoys (suonejouue
Z SR Y [P} AONUMOIER ImOys Jeuy il ) | pInoys (suope)

92INn0os jud)sisiad ay) yim) juaswinosop Auanb-ai 1o pawojsues)-al oy |

<u666Tu=xe2A QTOT:yOoOI>

‘ <jooq/>
<o01xd/>09° $£{600T3<>0TId>
~<aeystIand/>sasysTIqnd
. uuewine) uebIOW<ISYSTITInd>
<5T3T3/>qeM oyl Uo ©3e!go0T3<STITI>.
, <u000Zu=Te3& L0OT:300q>

<yooq/>
Amvﬁﬁm\vmmwmw«moonAwoﬂMQv
AuwnwﬁHgsm\v>mﬁmwz:GOmﬁvﬁmAumﬂmHHnﬁmv
<oT3T3/>po3ex3snTII dI/dDL{Z00TI<STITI>
<u¥66Tu=Te2A TQOT:3OOq>

| <qrq>

<g mmwmmauov\aﬁu.ﬁn.zzz ,nHunwEﬁuoamzwﬂanv

:pa1epdn ussq sey 600} PSIBJOULE |90 dU) pue ‘ pajejep
usaq sey vco_‘, paJejouUR MOJ U} Jey] 8J0U ‘SiU} 8] 00|
Aew pawuopad ale suoloe ay} Jaje JusWndop 824nos ay |




Data on the Web 34. 95
follow ng sanple code s

WO ewsadat4a8 obt ai ned from

first source docunent

Inserting new data The
hows the capability of copying
anot her sour ce documenPCT/RGZV03000235
The tr&fAsfornmed docunent |ists

al | - books and their pri
ocunent,
prices. The Amazon |i st
t he book "The Econonics
Di gi tafg TV'. Assuming n
from Asazon. com w t hout
not tke bn.com manager
gi ven é&arlier), the pro
above-g@ntioned sour ce

amazon..com are transfor
data i @sert (or nore ac
|\l ust Sation, a data co
g§ing t'he node identifi
Hades af € now not annot
the amgzon. com nodes ar
2t hor %$peci fied source
t&ansf mati on | ooks |

descki bed above): <?Uni
W Dn o doc123456 as

U qug Sour ceDocument |

ody> ?> <tabl e> <ht
abbeggorderzl cel l spa

<td>Dé§é§a§
<£d>34
<td bg
‘%/tr>
</table>

</body>
</html>

and al so shows

ces fromthe bn.com source

t he correspondi ng Amazon

"has a price entry missing for
of Technol ogy and Content for
pw t hat the viewer is a manager
wite access to bn.comdata
anynore, as in the exanple
cedure bel ow shows how t he
docunments from both bn.com and
red and conbi ned, and how a
curately according to this

by action) may be effected by
ers. n this exanple, the bn.com
at ed on transformati on, while
2. Transformation in XQuery with
The result docunent after

Ke: annotation (as al ready
queSour ceDocunenti D

1 ?> <htnl >

D www. anmazon. oml doc123456 as

m > <tr> <body> <td>Title</td>
i ng=0C>

<price>&1012;129.95</price>.

</book>

<title>&1011;The Economics of
</bib>

<publisher>Kluwer Academic

Publishers</publisher>

Technology and Content for Digital

TV</title>
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<td> Price fromBN </td> <tr> <td> Price from Amazon
</ftd> <td>Title</td> </tr> <td>Price fromBN </td>

wab@sPsisee from Anmazon </td> </tr> for $a in PCT/SG2003/000235

doc("http://ww. bn. com bi b. xm ")//book return <tr>
<tr> <td>TCP/IP Illustrated</6d> <td>{ $a/title }</td>
<t d>65.95</td> <td>{ $a/pricel/text() }</td> <td
bgcol or =#ccccff > &2:2009;65.95 </td> for $b in
doc("http://ww. amazon. confreviews. xm ") /reviews </tr>
return Transfornation <td bgcol or=#ccccff > <tr> if

T&not ent rlé[*f@(l{ﬁtﬂ:dg :q a%c%{igtb Ig/g?_ orO%Re! St 8&ifbr should

|O%|R\4;k@onnent </td><listener event 'double-click"
action="invoke" <td>65.95</td> procedure="copyPrice"
target="13%b]" <td bgcol or=#Gcccff> &2:2006; 65.95 </td>

A 7S5 <ltr>S for $r\ L. Shl.l.ent . wWher.o

Thtild e = $a/title {PricrofeameimezanfPrice fron BN

T o LT85t Bt PBBe P, o oerted 1§

perlepicrfoeke! Wb &2{3808534. 95 "</'"t"”d>"”"}

'\ o1 0TS

Inserting new data

The following sample code shows the capability of copying new data obtained
from another source document into a first source document. The trahsforfned
document lists all books and their prices from the bn.com source document, and
also shows the corresponding Amazon prices. The Amazon list has a price
entry missing for the book “The Economics of Technology and Content for
Digital TV”. |

Assuming now that the viewer is a manager from Amazon.com without write
access to bn.com data (not the bn.com manager anymore, as in the example
given earlier), the procedure below shows how the above-mentioned source
documents from both bn.com and amazon.com are transformed and combined,
and how a data insert (or more accurately according to this illustration, a data
copy action) may be effected by using the node identifiers. In this example, the
bn.com nodes are now not annotated on transformation, while the amazon.com

nodes are.
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i s onl ypem8ezh03/000235

procedure ' copyPrice"

i stener
mgzpn. com <t d>129. 95</ t d>
10" 7> </td> </tr> </tabl e> </body>

<Td bgcolor=#ccccit>

event ="doubl e-cl i ck"

'S _doubte-
<l istener
"copyPrice"

cet
oke"

4

y.
cli cked;i‘: i Ge. :

1

Econom cs of Technol ogy and Content for

</table> insert/copy <tr> </body> routine when <td>The
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When t he amazon. com manager doubl e-clicks on the enpty

cell, the editing agent is triggered by the code
waopgPsidge() in the <listener> tag to send to PEESG2003/000235
_source docunment agent a caggrand to copy the price from
the—amazon. com 10 (he targeted sour ce node whéere the
copyPrice() command is nested in, for exanple, To

WWw. amazon. com i nvoke

copyPri ce(ww. bn. conf @oc123456/1 1: 01 ) on

www. amazon. onl doc123486 As shown in the XM. docunent
for bn.com above, 1: 16310 is the i@entifier for the
parent el ement and the& child node® <book: 1010
yegr="1999 " >8<titl e&1011; The Eeﬁanom cs of

Te?zhnol ogy andvContenf§ for Digitall TV </title>

bl i sher >KI uger Acaffermi ¢ Publ i sl‘%r s</ publ i sher>

‘<p5| ce>&1012; 1£9. 95</ @ i ce> </ book®65 The st ored
prgcedure or ngchanl sy cont ai ned 5 thg copyPrice()’
cdgmand may bE‘cSCH pte&d for the in;sert[»;_.,on m ght | ook

| i%e thisd copyPrice(gsour cel\bde:\% Ensert <entry >
<tPtl e>{s®ur ceRodeFr or{ﬂ D( $sour ce @ DE /titlel/tex
0) = >
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t () } </title> _
<pri ce>{sour ceNodeFrom D( $sour ceNodel D) I'priceltex t

WQ 2005/0314p8 | ce> <review> <review > </entry> i NnPOT/SG2003/000235
current node; //i.e.node ww. amazon. om docl 23456 } The
above stored procedure show/an exanple of how a
command text, which is triggered by the

THEOENRTEd r@éﬁjlf‘ﬁ ari H$Ml_t §rdv%%r&ﬁ%?ﬂt%\"§ﬁo@iﬁ I?ﬂ(‘ﬁl{ép

<title> <price> and <review> to enclose t new dat a,

such that the structure is consistent with the si bling

nodes. Again, the actual strategy and inpl enentation
he..inseLt Wnd how. it . .is.to work js up.to
Titlehe devel oper. The purpose of the exaffies fntB{Pshewiron inazon)
ICP{IRalllsdusted annotation gives the possj_gn;l L] ty oT:_
4dvaREE PLdgtahlOny in ¢ Uﬁ%”éﬂviﬁoﬁﬂénlt“” B8 IEeupdat

S UUT CUrTret ||||
Datg 2 aushocunen annz om.docli 6.2

[The Ermpningot. SobmloanmT Goee0 tor<bidit @>K300I5Dat & 6
Web</title> <price>&2003;34 . 95</price>

. When the amazon.com manager double-clicks on the empty cell, the editing
agent is triggered by the code copyPrice() in the <listener> tag to send to the
source document agent a command to copy the price from the amazon.com to
the tafgeted source node where the copyPrice() command is nested in, for
example,

To www.amazon.com:
" invoke copyPrice(www.bn.com/doc123456/1:1010) on
www.amazon.om/doc123456

As shown in the XML document for bn.com above, 1:1010 is the identifier for
the parent element and the child nodes:

<bock:1010 year="1999"> A
" <title>&1011;The Economics of Technology and Content
for Digital TV |
</title>
<publisher>Kluwer Academic Publishers</publishers>
<price>&l012;129.95</price>
</book>
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<revi ew>A very good di scussion . . . </review
</entry> <entry: 2004> <titl e>&2005 / Advanced

w@r@gnarms ng in the Unix environment </title> PCT/SG2003/000235

<pri ce>&2006; 65 . 95</price> <revi ew>A cl ear and
detail ed discussion o f UN Xggrogramm ng . </review>
</entry> <entry:2007> <title>&2008; TCP/IP

i | jC . H < i > L]
HhLURS SR R0 5 LA g
mag e scripted &ortthe insertion mégithlecktikmttiscs o f
Technol ogy and Content for Digital T V </title>
<price> 129 . 5 </price> //copied fromww. bn. com

<r evbepHPLe¥kewsbutceliBREINY {

insert
<entrys>

<title>{sourceNodeFromID ($sourceNodelID) /title/tex
t()}

</title>

<prices{sourceNodeFromID ($sourceNodeID) /price/tex
t()}

</price>

<reviews>

<review/>
</entry>

into current node; //i.e.node www.amazon.om/docl23456

}

The above stored procedure shows an example of how a command text, which
is triggered by the double-clicking, inserts the tags such as <entry>, <title>,
<price> and <review> to enclose the new data, such that the structure is
consistent with the sibling nodes. Again, the actual strategy and implementation

. the insert mechanism and how it is to work is up to the developer. The purpose

of the example is to show that source annotation gives the possibility of very
specific position identification.
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</reviews> Note that the updated source docunment from
amazon. com now has a new price " 29.95" for the book

wo b@smsapom ¢ of Technol ogy and Content for D BCT/86200%/000235

The new node is not annotated until the node goes
through a cycle of transformagson. t can be envi saged
by the skilled nman that, as nentioned in the

ﬂeesg{;aﬁ*eb%urée HBEGMERER ARY¥ZDS. cBRASHI Y &rihg} look like:

identifiers of the sibling cells to speci ng the
position in the amazon. com source docunent into which

{en @ueneéamshomb d wewCoRheEn . EBR/BYANNEEE6SHOW how
the annotation systemallows data nmani pulation in an

StV peee®?0>such that command procedures and
routlg§§ry3%0@f>designed to work on the docunents to
the sane effect that query |anguages are being used to
nodi fy tabtestle-e2002;bypesonf tiat abbasgt 6t8e&l ai s .
A nethod of identifying data in a node-based data

sour ce conﬁ??%?%ﬁ&%%%3é%%p%56fpﬁﬁﬁﬁfating at |east one

node W th ardkpl Een | GeRyi §666- a2scAsBBLA0Y accordi g,

to claim1 wherein only sel ected nodes are annot at ed
wi t hiederiepre>i dentifiers. 3. A method as claimed in
claimlor 2 wherein the unique identifier conprises of
system nanes or addresses. 4. A nethod as clained in
cl ai vadiory 220esein the unique identifier does not

i ncl ude system nanmes or addresses; whereby the data

sour ce i HoteTEA0F RSP RGCH RYASTAANERY PRr the WWrix
SV Ement

</title>

<price>&2006;65.95</price>

<review>A clear and detailed discussion of UNIX
programming.

</reviews>

</entry>
<entry:2007>

<title>&2008;TCP/IP Illustrated</title>
<price>&2009;65.95</price>

<review>One of the best books on TCP/IP.</reviews

</entry>

<entry:>
<title>The Economics of Technology and Content
for Digital TV
</title>
<price>129.95«</price> //copied from www.bn.com

<reviews</review>



5. A nethod of nodifying a node-based data source
conprising the steps of: associating selected nodes in
WO b@s0at498 source with identifiers; identifyi ngPer/aGzi®3/000235
to be nodified by reference to its identifier; and
nodi fying the node data. 6. A nmethod as clained in
claim5 wherein the node is®/dentified by selecting a
cor respone-ng node froma separate transforned version
%; t he source; wherein the correspondi ng node in the
éﬁ%Y%ﬁ%ﬁTransforned version and the node in the

source docunent have the sanme identifier. 7. A nethod
as claimed in claim5 wherein the node is identified

Mnytesthhbtttel ungraed souesvulinmght i ahfa®racsBRRWhEs a new price
of the source; wherei n69 the

d d vers
3 8292’35 gfaf %b@%%?npﬁéc ok hashnelogy andieentert fos Digitah TV.
'ﬁflﬂné\n%d&%cﬁ@ rlof ahﬁ Sateth Ui tﬁ@ %ldﬁﬁrbtgegrtﬁr%[gﬁ?gyél Oﬁ’ﬁCh

other by a series of 1den rers ach

teansferanatian.r epresenting a transformation in a series
of multiple-transformation. 8. A nethod as clained in
claim7 whereby the series of identifiers provide

lﬂ@ﬂﬂbe@?ﬁns@g@ﬂ%&b’th@rskﬂhﬂ%h khatnb§ H%’ﬁﬁm‘@&%qw deBEiption, a

nodes in the data source Is protect
10 rafesener Maydee fadedo the idandifiets of theradblmgplcells tol spienifging the

pﬂsﬂ lngggéfmg?%;?uc & gotHFe %wte {9 Eghotggen%myggt%ls ould

bey esytedat i on format.

The examples show how the annotation system allows data manipulation in an

15 XML document, such that command procedures and routines may be designed
to work on the documents to the same effect that query languages are being
used to modify tables in other types of database.
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10. A nmethod as clainmed in clainms 5, 6 or 7 wherein
the nodification conprises the steps of: deleting the
waelsosrds node in the data source. A nethod aspPct/aGrmsli000235
inclains 6 or 7 wherein the nodification further
conprises the steps of: inserting a node in the
transfornmed version of the $@urce; updating the data
source by creating a counterpart node corresponding to
Claimsi nserted node; wherein the counterpart node is
positioned in the data source in dependence upon at
| east one property of one or nore nodes in the -
1.t r afsinet om@legtlg'mg data imanaderbiased datei sadce gogIpgising the

stchn danriopingt gt a8 ol B e S ARLR BRI 21 2 o

inclainse 6, 7, 8 9 or wherein the transfornmed data

source is a marked-up | anguage docunent.7 0 14. A
2. met HormeiRodpesaraing ta ckaim mwheseinonky splectpdanodasate one

an'ﬁg ?awt}ﬂﬁ“ @ibgb%gpsd dat a source does not have an

nodi fi cati on cannot be effected on
the node without an identifier. 15. A data source

struyctured, to er de- baseqd dat.a so rc
3. whe MRS PESEIMBAAN AEUE 18 SBBEA LR PTG ue
co @bbfo‘f%gsteﬁ@naﬁegair%dﬁ%&s‘é% as clainmed in claimand
ereint data source is an XM. docunent. 17. A data

source as clained in claimand 14 wherein the

g tr aﬁ&%@%ﬂ@%ﬂ %ﬁ@%&l i E1S HY Anda §e bifighe THEAHRr dBes

I an
not include system names or addresses; whereby the data source is not

restricted to reside in any particular system.

5. A method of modifying a node-based data source comprising the steps.
of:
associating selected nodes in the data source with identifiers;
identifying a node to be modified by reference to its identifier; and
modifying the node data.

6. A method as claimed in claim 5 wherein the node is identified by
selecting a corresponding node from a separate transformed version of the
source; wherein

the corresponding node in the separate transformed version and the

node in the source document have the same identifier.

7. A method as claimed in claim 5 wherein the node is identified by
selecting a corresponding node from a separate transformed version of the

source; wherein
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18. A data source as clained in claimwherein the mark
up language is XM.. 19. A nethod of annotating a

wo c@ssBapsred version of a data source conpri si PQI/BGE03/000235
steps of: copying identifiers in the nodes in a data
source to correspondi ng nodes in the transforned
version of the data source. 0. A method as clainmed in
cl ai m wherei n onl éelected identifi

t r al¥ RIFRIPAYIRGBOIR Yhibeciepaiptedral rad Vaisiomyand the
noct:?ﬁﬁ’r{ ﬁ% sdurce 'ﬁo@ﬁHéﬂga?eswﬁk)Bbﬁ? ebth ‘blﬂ?wlér“&yzg SehBE N

e selection criterra entl ers are In
identifiersf or mat i on or query scrl pts fromwhich the

transf,or qush fa\is derived..22.. An .
| QoRaF IBRRT (e GeRiag sphiesaiug pdtATSISTatiaR A eyios of
mlﬂmg_ﬂ}aﬁl\sfd}ﬁéi@ha source and al so a correspondi ng node
a transforned version of the data source; whereby?7

1 the node in the data source is mapped to the

8. Gau B TDBRRHA G 'Rl 7 RHRE I etles o RoRtela gvice
mesiisGbr & proxanehfiveged intesiate WH@BQW teahodssint thetdsta datirce is

source structure or the data source itself; and
Projeethel ftnsa LaayIarisersiect 8i8sens to the structure of or
the data in the transfornmed version of the data source
itself. 24. An identifier as clainmed in claim 22
9..wheAahathodeas deirhed ireclaims 6kuer7 wheralmlﬁm aepmatestraﬁsformed
serl

versjan %Iatk‘ c{:ag%,sggrc |s‘Etlnﬁlsplflalnyetdh iR a 4sir do presenYa ion ormaI

10. A method as claimed in claims 5, 6 or 7 wherein the modification
comprises the steps of:
deleting the selected node in the data source.

11. A method as claimed in claims 6 or 7 wherein the modification further
comprises the steps of: |

inserting a node in the transformed version of the source;

updating the data source by creating a counterpart node corresponding

to the inserted node; wherein

the counterpart node is positioned in the data source in dependence

upon at least one property of one or more nodes in the transformed version.

12. A method as claimed in claims 5, 6, 7, 8, 9, 10 or 11 wherein the data

source is a marked-up language document.

13. A method as claimed in claims 6, 7, 8, 9 or 11 wherein the transformed

data source is a marked-up language document.
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whereby the display state of the transforned data

source before an update action is returned to that
wae08/03t498 € i n the display after an update actPONSGru3/a00235

refresh of the display. 25. An identifier as clained

in clainms 22, 23 or 24 conpri®ing: identifiers derived

fromuser nanmes. 26. An identifier as clained in

clains 22, 23 or 24 conprising: identifiers derived
T omAsipsthad asis@dmedn g&m Gient wheseingy leastioneonede in the

tedr@idheddatd 3olFce?doECHBE ﬁé}e%‘gh id iﬂ&ft;f\/\iﬂ?rébge” ved
rom system nanmes and 1 dentifrers deri've Fobm user

nanesnodificatiam ¢ateotf beieffectad oh dheradde withoybae iddntifier.

claine 22 to 27 which is renoved fromthe node it

identified after an update session is over. 29. A data

15. any @4tERIdLPEe SRALIPE RIBP B Es dRRShA e aaE SWirce
identifiers -of nodes in the data source and Inserting
whereincaineastianesnods is associaterd withfa unigueideniffier.med
version of the data source; whereby7 2 the nodes in
the transforned version of the data source are napped

160t redatacsyiures pehimediadesin 12 BAE 18aliRergtirkedatdGoufee is
thin-client systeminplenenting the nmethods as cl ai ned

amXMLdapuUmest: 5. conprising: a separate server system
in which the transformati on takes place; a separate
client system being a system for display of the

17. an¥ dataesbures ssahainfed ihelalat $3 andridevhérein the transformed

fat-client systeminplenepting the nethods as clained
vegsien g;f fnqd%% sggurccla 12 marked u% language document.

18. A data source as claimed in claim 18 wherein the mark up language is
XML.

19. A method of annotating a transformed version of a data source
comprising the steps of:

copying identifiers in the nodes in a data source to corresponding nodes
in the transformed version of the data source.

20. A method as claimed in claim 19 wherein only selected identifiers are

transferred to the transformed version of the data source.

21. A method as claimed in claim 20 wherein the selection criteria for the
identifiers are in transformation or query scripts from which the transformed

version of the data is derived.

22.  Anidentifier which is capable of uniquely identifying a node in the data
source and also a corresponding node in a transformed version of the data

source; whereby
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WO e@siosE9s t he data fromthe server system and POT/BG208/000235
the transformation of the data source takes place. 32.
An industrial standard of Png e- based docunent
modi fi cation adopting the hods as clained in any
one of cla or any one of clains to

rrv?‘1 1. to 14,
An ﬂ’rﬁj@@ﬁ'@ Inzihedala §arweds marnad 1o f@atqoawsapnﬁwe&od%néhe
traH %?SIQH%?WH?Q%B%@Q the identifiers as

alme i'n anyone of clains 22 to 28. 34. An
|ndustr| al standard of node-based data transfornmation

adopti.ng the engi.ne as cl ai ned 'L claim?29. 35. A
23'rret§‘8 “f@fasrfg%!n‘l%ﬁ Bﬁfﬁ%\g % ms 1 to 14, or any
oney ﬁéhﬁg@d@eéﬁe@ﬁo&ﬂ@étﬁﬁ% tbiRe ¢RlR 8 eCSrictu r'eto?r%é data

a transformation script. A data source as clai ned
souncedtsplfoard of clainms to 18 vvherel n the data source is

tsel f tr f t i f

cl 2 RERANGR L R R i B 3he ShusiTaisB B A idee
traﬁﬁ’éF@@d'v%rénbﬁ@'ffheadété%&f'éé"Pt@élf on script.7 3 38. An

data transformati on engine as clained in claim?29

wherein the data source is itself a transformation

24 ePBiidertiieh s Al B t52 §BeRen e Rt iR Proides
a medngdbf seHalibiniged dishlagnin tisy rhasfopmed \vairsied dfithe Haianadiitce;
wherein the data source is itself a transformation

wheeghypt .
the display state of the transformed data source before an update action

is returned to that same state in the display after an update action and a refresh
of the display.

25.  Anidentifier as claimed in claims 22, 23 or 24 comprising:

identifiers derived from user names.

26.  An identifier as claimed in claims 22, 23 or 24 comprising:
identifiers derived from system names.

27.  Anidentifier as claimed in claims 22, 23 or 24 comprising:

identifiers derived from system names and identifiers derived from user names.

28. An identifier as claimed in anyone of claims 22 to 27 which is removed
from the node it identified after an update session is over.

29. A data transformation engine comprising:
means of copying identifiers of nodes in the data source and inserting the

identifiers into the nodes of the transformed version of the data source; whereby
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the nodes in the transformed version of the data source are mapped to
their corresponding nodes in the data source.

30. A thin-client system implementing the methods as claimed in claim 4 or
5, comprising:

a separate server system in which the transformation takes place;

a separate client system being a system for display of the transformed
version of the data source.

31. A fat-client system implementing the methods as claimed in claim 4 or 5,
comprising:

a separate server system wherein the data source resides;

the separate client system which receives the data from the server
system and in which the transformation of the data source takes place.

32.  An industrial standard of node-based document modification adopting the

methods as claimed in any one of claims 1 to 14, or any one of claims 17 to 21.

33. An industrial standard of identification of nodes in a node-based

document adopting the identifiers as claimed in anyone of claims 22 to 28.

34. Anindustrial standard of node-based data transformation adopting the

engine as claimed in claim 29.

35. A method as claimed in any one of claims 1 to 14, or any one of claims

19 to 21 wherein the data source is itself a transformation script.

36. A data source as claimed in any one of claims 15 to 18 wherein the data

source is itself a transformation script.

37. Anidentifier as claimed in any one of claims 22 to 28 wherein the data
source is itself a transformation script.
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38.  An data transformation engine as claimed in claim 29 wherein the data

source is itself a transformation script.

39 A thin-client system as claimed in claim 30 wherein the data source is
itself a transformation script.

40 A fat-client system as claimed in claim 31 wherein the data source is
itself a transformation script.



