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WD 2004/ 017166 PCT/ US2003/ 025204 1 XM. STREAM NG

TRANSFORMER COPYRI GHT NOTI CE [ 0001] A portion of the
walk@aloores e of this patent docunent contai ns NMRCEUSZN3/025204

that is subject to 5 copyright protection. The

copyright owner has no objection to the facsimle

reproduction by anyone of the patent docunent or the

pat ent i scl 0suggyRS e APARY TRANSHORRAERN! and
|

Trademark O fice patent e or records, but

ot herw se reserves all copyright rights whatsoever
BACKGROUND OF THE | NVENTI ON [ 0002] The present
invention relates to systens and nethods for fixed and

extremely low 10 ne ?ﬁ%ﬁ rmation of a

docunent treated as ga§¥¥§§§§§¥£flscﬂgte processi ng

events instead of requi.ri.ng.r esentation of . . . .
000 & B A SRS o B et s et
copyﬁggﬁn%t@ jnd BRI PREAS Sivhal hRGoldbiscdbs & theffadshhide reproduction by

archical object representation of the docunment in
anyons afithe patestotoonmitsir the patertt disetosiusras itvippearp it the dateat agd Trademark

S e L e e I e S
22%72?2? ;?tei ?M&@%WE&@%MWE? gct ronic

10007 s 6 et ameimtion pelbiey to RIS RES AFhods SO Edeng exigemely low

memgﬁg:ﬁsgg? %éns QEREBALER h(gc.un%r]lﬂrreﬁéﬁrﬁs ﬁg&?eaﬁrgé@cggér&g processing events

ave energe e need t een
instehdlefveyfitiag réppesentation afisibrrchicdliel simships bstweey pil elehients to be

e e ekt o one ST o BRELIRCr e men
. . r‘ 1 1 f
in or%%*gg gﬁ%%%%ﬂ Wigﬁd M 1O YaRicaRM hﬁ kel¥8$ & $B8mBRAAd protocols for

VEer si on e other the newer.
transfdd0dd XXM décasndotscone a wi del y used type of data

ecayse,the rigidr t hat .nust be e :
10003 e aitaSingy- e er (P b ke Rl RO an R 2D spectronie
commei¥R uiEfepRERE TvkRer pfotbdtl£foR ERLiraile daflimeRBanddEDI). As businesses

content of textual documents. For exanple, a purchase,
strive tadierprowd theie pffictenxywitape B and A 2 Ay ystens camygyber ot ficgappatible

ntr of t war e .appl i i t . .
pati S BAE RO ALt iy Bttt o
transBotiC RaEe docunteats, fipidally chaseting the deouinans fromt dne sytes,to another.

third reason for a transfornatjon uld be to take

k .
Anothgerepsandorirensiormation frethal # ¢ By pveag@ett]ar.ot}glés .Vteratl yersions and
one gr{dorggyf ﬁsleg%e ?@gpggfﬁ%ﬁ%cdfﬂ& c AUGH. as a Shipping Bill

con urchaser, the 1tens being purchased
[000and OXWIErhais bbamwed wddely ogdaypd ofatata beeatdserthe rigidaules that must be

30 [ 0005]. on | - ) : |
R RN T e
proc%r‘{sf}.ﬂé t@r%ftérﬁ Of RUBINESSIERY. Hor &:ndbld, AT fifcHaSAb@er written in XML can be

ace, require the transformtion of nanéwro _
proc2Ged by 2 bk BATY SRS APslBatan that knnyisshavdte tead thgpmarkup annotations

ocuments .a,day. The XM..docunents are_ aqf .
that EREHER PR B gttt O Aceng by SR B L g pigd reason for
a trafs BRI WhilE Be itke BR iRRRAL@sh inthé perchdsapsdedandtd we.it to produce a
The rules expressing the conversion fromi ngut to

respousepsiocument suthses HBhipping Bill canfaining thy parchgsspdhg ems being purchased
and other information copied from the first document.

[0005] Transformation is a major category of computer processing. A papetless system for

transacting business could, in a large-scale marketplace, require the transformation of many
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time necessary to conplete an individual
transformati on may be excessively |long and the overall
WG 2@e0B1166 on conput er resources for supporti NgPEIMUS2003/025204
enterprise-scal e transformation service may grow
rapidly to unacceptable prop6rtions. [0006] Wile
there are many different tools which acconplish XN
thousandan$ KMIndomnmnts hédaye The XML [dgewmerts pigsitien gpite largs g sjze, with

sy 53PS B AN T My oy RS SRR e, e gin.
rules &&)(Ejé | ?ﬁ]@&rﬂé@hﬁn&[ﬁlﬁmﬂuﬁMﬂtpmtgn@nalsmbevemIexten31de1t ‘Bhe response
node

hat ically is extrenely costly in compu
time neeessayde §0méwﬂé@%tfwéﬂ m%ﬁexeesaﬁf@w%w the overall
demaliuﬁ? 3 e(gg]gggcgr r%g'%.}rp el e X l)f'ti'ﬂg aﬁ%h{[: Vs%él% 'tx‘ﬂﬁsf%ﬁﬁét%%@f\ﬁce may

pro ramn I'anguage such
grow Sb¥dly & uitccemable ppertivases. These appr oaches do not

[00063jl lnte]ce }SVhfglge ggrsél[rgggr;cjo ? g%gb{og]asﬁglpéh g%ﬁ%@ﬁglbm tr@sformatlon there is
a lack?} ft8(9§ e f?cft% @e@ sgﬂg& P8R AR theSikSd O PEASniaMBE. The most popular

ICien cify and inplenent XM. docunent
echnbrogyn eﬁ@maay, m’r exmm\es@;e fReformsENTP bl IoGg iring an internal
re ate to systens a

date RO B P T T D H G Y DUCHR P ot S BF RLE g have been

made?b afeHAE RS br&b‘lé?ﬁ’é BHcdfpifing XISeAT8oalerdiod sfabdngents into a more efficient
processing events instead of requiri ng representation
£

programnhngbaguagecsach asclegie POPS Pﬁcbﬁlgkﬁéh%@n Je appPrREhfsdlomgt alter the

@ {Lstructegl &l ) SSI tating traversal of this
basle%’reasr Al 18 APy g o %f) ent ation of the document in
[0001] rde AcE&dﬁfg@}D AR |op§&tmﬁ@raﬁey toaleiiea meRaxs andistarctaspthet efficiently

of the present invention are described in the clains,
specifypans ifiptemend %Mh@oalﬂawﬁ@es OPRFUIBSDESCRI PTI ON OF THE

DRAW NGS [ 0009] Fi gure is a high-| eveI bl ock di agram

of a transformat |S&MMAB¥5@FW§& KON so a 25

hi gh-1 evel bl ock diagram depicting separ ate
[0008]" OC %8 prrg;emfmvempun reiatem to&yatnms end meiteds Sor fixpd poyl extremely low

mempwﬁég%gﬁ?qr&a%é Qf a 001'1@;1@6| %géte(i hs! tﬁt?‘%]ﬁfg {;]f cpr%%}r%cessmg events
1nstef’cggf11tf l‘ﬂﬁﬁg réiﬁ‘&ﬁhiatl@ﬁ o?hﬁf@éﬁi@al rdlaiorRPIPE BEtwiedn kil @M&n& to be

Figures 7 th roug are flowcharts, in on
constudiediambmsicessitatingracee: pﬂ@lséuerﬁtcblqaholaﬁpt révesvatabon of e document

. 0 [001 10 fl
ok ARy S e, bR S5 5 Bl cscrived
mth@aaﬁﬁ@@pécmﬁ&ﬂen@ﬁ@aawegst [0013] Figures 11 and 12

depict alternative inplenmentations, utilizing

di fferent SAGRANEYISCNP PN CHTHISDRAWINGS
PCT/ US2003/ 025204 3 [0014] Figure 13 is a high-Ievel

[000?1 oc li*“lg&:@qr@g}h%hkﬁe%m%{% 697 2 tRdsfofth&inSrddess.SFigure 2 is also a

dia ram XM 1 nstance processing,
hlghfle‘l'dl blwchdideean) depectipng quaie prpcefsOEIE] inpitepuerss aadhed- gvents.

[Oﬂlakécc%?g%p%?qg g%fgglolfg?cﬁ)ﬁﬁ( c#lag%.tgié Eﬂ )%Als}e‘oamatmn engine. Figures 4
thro%%ﬂo’%dg%din% .Mt ek @k EheNERDehantiidard 3.gur es.

dinents are described to illustrate the
[00118] es SFigutien 7 ébiiging aredllowahatts, i on¢ prabedinsat, foghre¢essigg events in an

event stream.

[0012] Figure 10 is a flowchart for processing lookups against a schema adjunct framework,
which may be used in one embodiment.

[0013] Figures 11 and 12 depict alternative implementations, utilizing different SAX parsers.
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defined by the clainms. Those of ordinary skill in the

art will recognize a variety of equivalent variations
worootle7ieescri ption that follows. [0017] XST iBCHUS2003/025204

transformati on technol ogy. Thansformation is the

mutation of an input 10 sourge into an output using a

set of a determnistic set of rules that describe the
[0014frut aFigens. 13|1ﬁab1gé1 lewfﬂmkrééaﬁrmnﬁéﬁ%@éﬁea’ﬁ%‘@%ﬁg sbigrigel 4 is a high-

level ?@t&%gn&r ke 1@{5}% {)c%ﬂﬁé g?all tEIld a]tﬁ% @égﬂg

[00151 nl lﬁgmféﬂlﬁk\ug 1§@I§éheh{ﬂfbgart emsgmmm asfuxma of XML..  The
out put of an XST transformation is textual data, which

al so may be an XM pDREATERD DESCRIBTION XST
transformation is described by a set of rules

[0016& ont ?ﬁl@ﬁ)ﬂo{xﬁh A1 REE I%lgﬁ @sslﬁaéesw{ﬂd L &SreptStoakPrigeee dPreferred
anguag Transformtion | anguages resenble
embogﬁmmnsadre descpbsdto ﬁnﬁgﬁtaﬁmm@enfang@ﬁ@@snﬁ de lipyitits sgepe, which is

s S5 SR BB SAERS H U v

varlaﬁBHsR)’ﬂttﬁe ddBEpid@at BUBWs] NPUts are limted to XM or
simlar structured and tagged docunents, the problem
[0017s} pacXSTss q manﬁomaﬁoné@h@m@gmlirén% formagsioaria the mutation of an input

sourch 510 g BB 14 APl R G R S E P A Ritpion. n ome

embodirRéCEST Bperues 68 8PuLedith anskal upini mldeacsnmﬂaicbtnuutured and tagged
t enpl ates_|s an easier task, Te | at es deflne the

markep bmeragea’Ml datais anpetsted hyrinking, SPRETBIESS SHRj G oles of XML,
rans n

e S o S L

[0018]nd ASSKET &hﬁfoﬂﬂmnﬁﬁmembedrbyoqamt af rlmssconmdden e4¢rhpldte. These

subterrpl ates. ,lta he sub‘ian
roles 5rQEFIFHG 103 REUBER. THAKRDSTISEHE LEREAR GRS e LG pose
progiafintifMan gi[eg Q&tgﬂro@ﬂ@ B thd eiﬂi@ssi\}eﬂbsis%e&&lQB ekib&Me mutations
transt or mat IS possibl'e to devise nany
needetl tofrautetetircap 1ng@1ampw:s te legalrautfts r'iihen ha 1@8@h@9¥1‘§§@§e lingied to XML or

s 25O S BRI e PP By o gner

transPRML RS, At AtkfRmabiohd A€ tiRfefortOsisier fdrprogiithmidaciormite and the
this provides a way to describe transformations _that

lmplermerg@melrtzﬂal proces$ny e Rempwe Fransiprpationdes@ihgd ﬂlbtea%a%ﬂé an easier

|
T SR e
docuRicRERBS e Wahdfofn@dtdhi operatiaasoccii eInpm@kmlmimimdﬂn, the¢ hipst event definition

type of language is that it forces nderl n
and gspastiaterbtenstoraNiion opgrationsicyn be Flsdsu Rowalies, dt fnghghe subtemplate
levelqﬂﬁ%{fg%}ﬁ%Q5 8ut?161{q thlﬁfs elgefxcg ‘T\ﬂ.ﬁ'ﬁeréﬁbde fp@éas%f?&m the

ons e trans mat | on as
[0019) ee B’ifaﬁ&dthrthdhmﬂpé smplemﬁXMmmansfonna;m Biis pdssiblpeto dgvise many
d1ffe%%;p%g%@§$ @% o ?mlaﬁ V\é)gngg% glfhgﬁm commop a)épse o&d%t}gtuage of which
XSLTH?E f{b@r&?ht&tli‘@e IS SR WiRYe feSOMPAn ]%‘Lﬁrd)bc&ﬁéithy manipulated as a tree of
espe great deal of backtracki ng between
nodeﬂd?iﬂ@(Mk doeumelttsgdhls'pywldﬁsl q \yay ‘(ol*d@sgphq transfiokmatiens ihat ig generally
onverted to

TR R S T T —

progFRRRET 18 @xpiRsd dimokeRiyenafboahiitth @écds bitheelativeedse. The problem with
Various optim zations to reduce the amount of 5 penory

this fyee ¢Blingungstinthet it Fcestbe uageslying inplerpeEationge SPiypidy CCH}YFft an entire

[ rohj t nl.e

XMI{, ﬁgé cYS %rf% tﬂe f)g}ﬁéslc%rsrén& lt(I e%é&?olrlqélt éﬁl duoﬁfﬁtqfllrépgy the

transPSiiBoHRs ﬁ@e-ﬁﬁﬁed bet¢ 6peraﬁrﬂﬂDTh(e mgnslonl%rfrthd XbdHedamdhent to a tree is a
ot her reasons, the underlying inplenentations of the
tree-oriented type of transformation | anguage are not

optim zed in the area of tree representation or tree
si ze.

C
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[0020] The XST transformation |anguage is deliberately
restricted to enable a nore efficient 10 underlying
WO pkerERe at i on of the transformati on process. PCNUS2003/025204
st udyi ng hundreds of eX|st|n%_ transformati ons, the
observation was made that the majority of t hem do not
require the expressiveness of a fully tree-bas .
costlyl epegaimgend x@Beqerns opergfiions|carthy peEay fﬂvSf) &e VP]EYsCOég& egpecially if a
oce I
ereet i bkt BRSO B0 15 00 3yRIRARY e Eite SMEL dbouments

convdrfcd 6B fles 1IQ1fnef1116r3>QMd tﬂﬁmbuplérmwiﬁﬂ timppthe atzk ofithealocument
accepts that for certain clas

comperediie fts rqmse@fﬁﬁon S Y B FES RTINS S apRmizetions togedhop the amount of
f r

mem(?rgqlegcgeél et§ c o r ﬁbgf 5%%9 @g%ﬁbg% 2@1"9 theWatdprbh®aiRAs@icult to

implehegin-Aael ﬂlesrempltl&ﬂzaftmns tdag rdaqamgetradb@ﬁsof sd)cﬁwer performance for better

transformati ons at can be readi.| ess
SRS R T NN I R
type 6ﬂ%‘éfo§ﬁlﬁﬁé}mafxéﬁh§e sbd ﬁﬁ%ﬁﬁnz%ﬁ@ﬂ ﬂfécbrée{bﬁféé%pﬁe&ntatlon or tree size.

recogni ze mar kup”~ and the content annotated by
[002Q]he Thé XSE umsfomxpaudmbngmgg dndaliberatedy restrigtedsiosnable agore efficient

unde glgtgl?rﬁ}lgg{e fc):lg gf tsng\;c aI g{l?téoevegéfsg IR g&d&&% Hh&e8s 3t éx?stmg

transﬁﬁ‘ﬁhﬁd)r%nﬁﬂe obSRRicnONR BXdeRh AARS Fafoity Gﬂllhbﬁﬁﬂ) ficd réquirentle
tree of nodes capturing the _hierarchical

expresellvamss) aEhfidly tssthaeeshlaegimeentS T tsskn Fmpler pradignsips i basic, default
const r ai ned n
oot RS8R P Bl OGS opiST 679 JBERAREP abuie, for
specifid Faghith@ g An XMXNbcurtatt U Tha D(STSippgd>aeh pbssapcep@*thatrfeecertam classes
processi ng nmay use relatlv Iy snmal |  buffers, ena

of trapsfopmetians, ¢ esTgaY, e idhie rvy;rl‘rg ﬁ\ﬁ@i perfgmange may e lnp %gtter than
with E@g ba&%ﬁﬁiﬁuﬁg&shﬁcm% a/g 'XfoIed'aﬁ prﬁgdé ﬁt%h%ferf@ﬁﬁﬁié% ?or the large class

t to struct 't treeor to nmak
of trdﬂdfdrllnﬁﬂl(ﬁ‘lsﬂh&&els beveadily hepressed it amoroimged adiom.

transforpation. [00 ; i cati f event - st
1002 o T grb oaibeas oWk LB AGEATA T S TG0 A g to ecognize
1n11n% he 128? and3ROURHEt henRREE by ke inBeShaned. Tie kb giﬁ\ndﬂ‘lﬁ markup and
mﬁ f transformation processing to be 30 jnplenmented

conters rprrgimesaeoecfaﬂeatr eventsdaaththeqroesasnispamstimgs aalledogyent-stream parsing”.

ver ect of XST.ext end r
An oSG gemdie el bk o narT e T ook P AR ke IR
hlera)féﬁlbaﬁ bé18SorzRIs BetwisR dontéit iRyBITForf tHes@Bv e hesmstigmed)cucumstances,
forward-reference information fromprior even&s an

XSTouampracess aotvesiatrespelorping O FE SO0 PGGNE SRS BisS throtigh an XML

T i

usage &Y Be &yt e ssnaulid Paichssingetivhe m&l despive the simat] buffigtsi he&ster because
can be invoked from events. ﬁ enbodi nE %f
timegis ROVEBCR(G COREUEIB8 FBF P toyahe TP QY BIHLB b st ocess &
ing into an event-stream process by allow ng
tranﬁ@rgagl%fio be constructed on fragnents or subsections of
[0022] dosppiteation éﬁi‘e‘ﬁreai-stmaai ﬂ)anmg s MU docuiment ansformatipe issinnovative.

The t}é%ﬂ“blgpégg% g{: q%ﬁ%fﬁ e @ﬁ.ﬁ% dbu[ef]% Bgéﬁns%ngnu ?g@?fo%essmg to be

implahRek S g b R é%ﬁ&eﬁi é’s&hﬁméﬁn ﬁﬁg nidtREe Sevargl asﬂaas of XST extend
event processing depicted here oper at es on nane

evemetrpamtpersaigdnerlme classwistansfrirmgtiompisblesisy dipiable dﬁ%ble%can be used

in eré]ﬁ é{rm%% 9 q%%s%{n%&? ?%\XV&U(‘)(Q g fér% %e(%%fo%trﬁfioﬁ ﬁofﬁ'\ﬂrh or le%ntg@ﬂc?to compute

cont@RL @eificqdive8 FoetidnsT &Ee&ﬁit@lt%tréﬁd cﬂfﬁbé(dhmdﬂ:dtaad dlrected to multiple
identifying sets of storage 10 units according to a
| ogi cal structure of any docunent. Many options are
illustrated or described
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bel ow that can be utilized in various conbinations. A
parser generates an event stream 101 corresponding to
WO b@4mLA6E r oni ¢ commerce source, which may be BCT/UB®0025204
any blob or streamof data. Software hosted on a
conmputer systemis adapted to receive events 102
generated by the parser corresponding to the .
outpué baegats. Javacmetbedmanskothes\ertesnal PrOCSERE TOWHBRHA 43R 0F duvakeg from events.

YDA S S PR g5 g e st
an ev@ﬂ’%@gbxﬁ%gé&{ss by &llpang %e%}be%ﬁﬁrﬁoﬁidansﬁaagmbmif m}as&tcfiums ofa
docuspent. SRHCAS DR HEoD SYeBHRPAIF Lo te B fagy tise before ahd afer the
maings%“‘ietir 'dorﬁlgﬁoﬁéée%‘?ﬁaﬂcﬂer generate tokens or events.

eS pong‘ ng to t

an elenment start-event 103, a )
[0023]onpEigare hissd gk devel/sloeldiagrtt bitsventprebessimgt The egent processing

iS40 T3 BN BSERIBLLSES Bl commres
docuﬁlleﬁtggf%}“eréﬁl Bfle Qbntedid RMI & uE flokE sy IfclNEAE do¢uniéhts
el efrent teg'p at

. Aplurality of tenplate instances,
compaisingl chasttentad enepdingiiext ¢hagpetessandimgrkyp dateddenifying sefs of storage

.t J . t ti I t i .
i 02 T A o o YR TBAS g P8RS g esred
belmg Rfit BECRSHIIeE i Varfous icHRbmatibils. fo F)arXM-geﬁ&Q?é)s anlemergGtream 101

mbodi nents, a plurality of tenplate instances abre
correspanding tp degeelperonigcaammenep Seiree; vaueh way be adils arany blob or stream of

teh h 5 el
B g G5 BB LA RAE k6 B ey
parsér ﬁ:&@ﬁd‘p@ﬁd{ﬁg itcoﬂleFell‘@ttbﬂicidb?]hmeie s?uxt:enfoi soinee ehlsdiments fthe events
mat ches a root el enent of an el ectraoni cQ
includoglgment Siarasvesh S0 APTNE 8YCIRS e SRERYSTN LS| BT

embmgﬁt%ﬂg? gﬁgaj Iﬁ&g}%&fsg EokRfs ?ﬁd' R85 FderA SnfyHelRABpte® todéén‘élralte events

par e ment . ntent of an element ‘may includé a
fromahe toikats. dpyesother dmshodiments,rechaicten stsgan ray be r¢agijed aad parsed to

genegalrt%@%%s %&%éﬁaeéggppg&%&%ggﬁ g}éﬁg&%}-e&%@tlﬂ%{e{ cr%gxgp?l{ﬁe gassisted system

matcB@?ﬁne%elﬁ% 16 L QARRH fom SIABLIOA! Thi¥Baybe ARYmPHEhed ibYGhatcléng an
attributes of an elenment, for instance, attributes of

elemant néie; parsedbas pereofithe element start-gvans wigh thg cemesmeng@gnams of an

elerq%ﬁtntg%l% % élﬁgali]%? 54 ttgﬁlg)}ag%%ﬁ%tg{lgéss %Egl%%tﬁ%&{ itél;?pﬁ?/egt[ffgg?e@fjmay be stored
in a B8LUMGRem&E ANBAIvLIFC the ta@hplsteligamtasady e sprad & andlhendata

WO 2004/ 017166 PCT/ US2003/ 025204 6 processi ng ! eaches .
structure b insiRCE AR SEIDIA DEA SiuHe &4 fE T L1 AT T 8oTHs pRRodiments, a
t.he el e Wt D is ' . h
oo GHUBES bl s 0SB PRA 13 BAELERE PRt a e,

elenfRhefpRbeBédbY theavenivedt @ treated mmtoftent afdtvpdrest dmmant. AmXST

transff&q%@éi%%éh%{l@?@?g C%@&iﬁ?ﬁ%l@&gﬁt&éﬁg&g&g@@gia%ggﬁe et:rilé/n%to%gn electronic
comﬁegc%%%ﬁﬁlﬁgntﬁ%l\é doliSthAele1. QehititleRbnRANadlsta8hAbhihmSate can be

e terrp ate and | nput events fromthe stream
treated apeosént ef ite panest elemento Gontent offvn dernentanaydncladergly of what appears

tenpl ate, the systemoutputs lLiteral .text.or t
et B B Sl 5 B B R e an semen
end-BVERE BbntehiB¥ib6r REPHESIHERdE HestsOIbRIEmdits. {dent&ity fgbr may not

el enent, the system can clear the input events,

f or
includesttizibutes of amefement, ipunstanses dtributesel ap N htfeangdglemgent. In the case
tenpl,ate can he eactivat '
Ofaé’?f‘ggﬂl?eﬁ’é’ﬁ?n e elﬂglgé?ﬁ{g%eg ge(ﬁl ESyanu]egeeé%}Q %%li}t e-aU%}lian\ﬁl £rnappad semplate or

subidinblitd femitRIRhRIAss souldeptheaystahlaesvaerthbaamed ievgfletd. When
for the processing of a docunent or may be limted in

scope to processing of a naned tenplate (including
any nested naned tenpl ates.) Response to an
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el ement start-event may include activating one or nore
vari abl es; response to a correspondi ng end-event nay

w0 p@itasc6leact i vating the variabl es. | nput strBPEmMUS2003/025204
val ues may be assigned to 15 _nutable variables or to
un- naned, non-nutabl e variabl'es. Mitable variables may

be changed usi ng substrl(g% concatenation or oth
procesyieg whadres an elemm sndngv eathl @Wéﬁ@ﬂl affsmnntoioraaph ﬁ@le‘l,pdnent with a

corres\pgg&gg |a‘été % Ql% );ﬂtg E%lghﬁg a rdoﬁgg ding element start-

cessing

event/dVhdtefich & H@lhecﬂéledﬁﬁta IHEE&MS of§ ﬁﬁﬂ;ﬁ]wﬂhﬂm cerrbspdndmgtactlvated
further may be enhanced big use of flow of cont fboth literal text

named sesnpleisr proressiag ipperfasmst D@, PrasessiegipbielyRor Rl of both lieral tex

from ﬁ%f}r at et%gﬁ}{]lnﬁgvﬁgse ﬁbgﬂh@ sﬁ’&ﬁn f{es&)gﬂgve ﬁﬁiﬁ@tﬁf‘ctlons-r #¥e activated
named@érhpllawl te syaaﬁroatmmsshteﬁbtm ongngens frotn laput' ee'les‘r@ coggesponding to the

't hen-el se", al so may pe used. .Sone flo (C
curteny ipReTey LoSGR TG (B FOTRGHEA e G rre RSB B SUReTp e clear the

input | DRHE, fgpglkltgﬁ%go ngfhaﬁnl inBulRAeer TR adt%féd@lainre& €emplate can be

structur Firgure 2 1s an alternate high-Ievel
deactblageglk di agram of event processing. This event 25

0024, e Tt FY Rt uttas BY Boe ol FR- R B ELRRA The emplates

The va:3B1ek B W&Itl%ﬁ@e@ Fortite 9ro@@s’§ﬁf%*m do@ﬁméﬂite)r%ye@t lﬁﬂlmi’fétbln scope to
processing recei ves 102 the event stream

procassing lof g naiBead mnaﬂ@tn (inglugding-aay apsted naypedienplaies.) B@g)onse to an

ctem 3 BRPUR el Pyl S ol PR  SELcfbponding

or
end-&v3REay HRfude Feantiatigy the vafialﬂé£ riapt. stBepentlien mayroeahggned to

structure of the tenplate el enen 0 vari abl es
mutahbpariablesetio Usrnaghesh BEN-ERiEhe W@%St Ngut vanigbles may he changed

usm%%l}%a%mg ogxgateﬁaﬁﬁ% d ﬁle? anlg%{tg)rs??rg%&%lg%%ﬁ eﬁéﬂ-@venﬁ gnd corresponding
temp¥aé i |11ﬁ$udwnmlg\hlaﬁ)@ ths Gfalpaﬂqles. Héariabbas enayche menipulated by external

t hroughout transformation of the docunent. The system
Procﬁé%rramﬂiﬁs’pﬁwé}éé% §né“ﬁ]6°dqevents 105 by the output
[002?1 nﬁ'x?i G fuRRg EenhhAceAd dsk @R f1b@ dTlcoResl DpdGitors in a

ra text rom WO 2004/ 017166 P /Q§2003492520§ 7
tem];ﬂite. ﬂ‘he‘rﬁb‘atoé' calntcbllqppnator@mmfog af pioinle #e i€t andaighoose”. They may

ﬁlrﬂ\%%c SI G Sp“g'ﬁ%tg’ A Mgﬁqrﬁfgs%g rﬁ{org g?éﬁé‘ﬁ'ucts s%lch as “else” and

“ther3- %fs@’aQM ﬁlan |F)€ W&l | hhegowrdd crard opetatgs biegate ah a fragment or
string, arithnmetic or other operations on the

subseetionaii] tesinpTtdocemantahet lﬁ)fJOIt‘d‘?@e‘l' Yo apee strudyieher
| at d or i ' Thi ¢
002 P B s P RE MR sl o Bt T cven
proce@u él&lﬁ@be?di@s\/@l naahetl ﬂem‘pmteiélemnntef Asvetventrsianrld é‘smrated by a
The external processes nay |nclu Java asses

parseRe o o T REY TR STA RSBl SSPH 718 OGSHPE B ggodle
rece?x@??% H‘Eryv%’lﬁ ATt hEERlsA08 ol HNYYER-FERB 203 s &é&@rlbed above. In

ree processing conmrands: <xst:tenpl ate>
respbfised0 a@iuet, g stya@nnﬂqaﬁset)@'bnb enploat earéablbsite storreepnient, attributes, or

ool LA SERLS 000 i,
Var1'1§31§§ hat@ rzﬁoéa“f oﬁgloﬁﬂes@b&g Waeh fe vaflabiesThatanbap h@peltﬁ@ﬂ&]e active as

an alternatTve enbod |nent proceSS|ng conmands ar
long arsehd: edtrapormting nbu@de‘@rrmiat%us ap@mal When thedvasiab &hﬂpﬁee&l@gal scope, they

are %ﬂtlvg Ul?rpgé@%%{r%ms 0 1Qla I8f ﬁ:[edﬁ Erﬁn’f‘%y %h?n%%ﬂé?ﬁ@'b‘fg&sses end-

evedtXd5 f)%r R (Hﬁﬁit ptd&émeﬁrmeﬂ@bbvd dhaklgitiendo peopsatgditeral text from
vari ab
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15 Vari abl es have the form
<xst:var>vari abl eNane</ xst:var> with an openi ng tag of
wO 20030166 >" and a cl osing tag of "</xst:var>PCT/UR®03/025204
vari abl es provide the bindings between the tenpl ate
and its correspondi ng source XM. docunent. [0030] A

transformati on begins with the parsmg of .an XM .
the terdpleterrd inpusevouis frdmdherlieam, Presgesing plapmay I“é“rlfé‘fﬁ manjpylating the
r mat i.o t logical
varia eﬁelngiK g}%atsmggﬁ% é)%.t\rfg 8fth£: ?ﬁotut Et?%iﬂ{ e vélflabtl&eanﬁ%ﬁ‘oﬁﬁmg ogical,

tenpl ate may be nane
string/ eﬁﬁﬁm&iﬁ’d or GRETYpRLAtignObn tHeevarialstes. GThet dvateno of the Iverighles, either

mam}gl?emq $r2§,§, e%;;gé%ﬁg% Iri?éo ce)ggnég]pv\{&]lg rfl?rg;pg ?1%:[1@ rﬁgcv)v 8gcontrol instructions,
as desgflﬁeaac e ta?ltdqn@k)ﬁ(% of &IRhA ?oée@sreg u Q‘He bkteriaBpRBésses may include

enent docunent . In alternative
Javacﬂmchnﬂmmhodstwﬁé'rdasaniﬁddleml on engi ne can operate

streamn ff nmode.
10027 nt Spvadae b EEth TSRS PIRLR PRSP e fpllowing thre
procegs?ﬂg)&glltnﬁand%S xBCpieReSts rah'@)ﬁeﬂlh% Blgdfon BT tahﬁd 1s used to store
In stream ng nod e transferred outp
more tfaneae templeteh apefiles <sistpizrieen oprmingias OGX§Emr9%ﬁSfﬂﬁ§ H&Fructwns
unl padi ng of the %{ﬁg‘slgate 1I n buffered node, the
<xstiyagg i FORyPIeae ?# CRERYSN are out put and

[0028] Nt EfRdilAkAiiSE ehBeEinat protehoch commanidstanetreated af attritetes of a
fransformati on or until eacti vation of

templaterand at“tempintes bmeupas ProVied At 8 Pﬁﬁ?ﬂitﬁén‘&E}P’%d{lst@%fﬁs of g “template”
different fromthat of the input docunent, within each
RBnpl ate. 30 [0032] By design, the XST transf or mat i on

[0029]€US as XSReaehlite id rikeSle that iarhedes springriierabstand remplate variables.
I'i st of |oaded tenpl ates for a

XM, d t "
Variobird e e TRESBIVIETH RN PETaPATE B PR BB A v
and a%“klglslu{ré]tgt% %S'Qﬁ(s‘?(rgps a}(‘ﬁg vAROIR FREidd Bk biRBhostebRss thd @mplate and

he 'usage o menory ‘the engine wites out
1tscoh|&§pdnﬂﬁig§oorcnréﬁvmebuhmsntto the target out put stream
as prac

V‘D 200 166 RPCT/ /
1003l00525 GarEoxsien bR oA IR PLRONAT A e T oL documens
have qqg&%eﬂt ngd o %ﬁsfgﬁﬁat%s AR robefetphdt€ If ﬂﬁﬁfaﬁﬁpﬂ‘l‘ﬁlﬁh ¢lgment is
el ement’s of the XML document. Miltiple tenplate
root, ct]am thetentplate thayrbe rameid edtepls wmblnmgsﬂfﬁlm @I%ft of they 100t clement and

the eﬁ@gﬁﬂ%nttogn\?f{‘er{: ﬁ%?tqg%r&%g%:g ﬂ&ﬁ% EH%H{ erm nes :}é_ template may be

attacﬂait% Cp'bﬂeﬂt@é?ﬂélét‘é&hl@ﬁgm@pé@ﬁtelﬁﬂ@wudﬂhéﬂdtmwamenk or
| oade during a transformtion. Tenpl at e, nanes

0036k qiaklioneiyesynipdhmes e KSR ARBSOPBERE Sngiis CRgpperate in either
a%nﬁ%ir];lg (eRald 1%%{ nﬁﬁqﬂ?b@?ﬁ@%@%@ %%H:Rﬁ‘ BFA E‘aﬁﬂ&ﬁﬁa&ﬁﬁeﬁl{é tﬁﬁ/lt_emplate

el ther a defaul
inchides &fihg [1&%1@ andtendplats esriabddse ¢h etﬂeamueg modezhe trassfpysest euput of each

tem;gﬁg fs?é{raeaggé o&&;@p %(ﬁ:ﬁ’étllgg gh%ﬂéq@ge é{g?e %ﬁn?:}:gats.rlnrbuffeged mode, the
resu Q&ﬁn SimAidASre 319 Q0 gﬂtefﬁlé‘dﬁ&&é §t0ﬁ1‘§9 eflieped oof atftlbﬁend of the

rans orrmtlon enlne |ncuesterrplate
trandforamasiba omantilaRactivation ofa pmnmemplalﬁﬁa iﬂib erdesobelgmgnts in the output can

v e By BeSREBEFRhr SRADOOR o 27

[OOSQEt erg{ @s1 0 the ﬁ@?ft@ﬁﬁbﬁﬂat%?&eus@s)mﬁ@ﬁe iteyy IXShe iriplementation,
urce frent handl er 305 is registered as t

a liscaifoes! thapidios for ch@cromemalﬁ seNes vgdse the aRms OEF}’G&P%iﬁemplate of

o B0 RABE A LIRS B Bty BT Bt
men§ff§< I%Ve%%lrﬁa Wwritesoiftae ff%-sf@@{ﬁ&ésﬁt@io thiettargefl adpydrstreardes practical.

he nmechanismto cache/reuse a | oaded tenpl ate and
Iookup the val ue of an

mar
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el ement using the rules specified in the Schema
Adj unct Franmework (SAF) 307. [0036] As shown in Figure
wd ootloe7ibenpl ate transformer 402 provi des the POI/USM081025204
public interfaces 401, 403 tp (1) transforman XM
docunent using either a default XM reader/parser 20
or a user selected one; (2) get the content handle
[0033}hi cAnceST tensfoyaation eprrespnedingdo o Xls fesrrsL s hklgt epesor more
hand| e fi S
templyts SRS oGading GBS Bt g bk \HARIE BplaR3Thn bo stored in
a sindlOBRI A shaphaivy ddfﬂn nglti of the ntine oflae element inand{ldl. deog@ment and

1ok Y AT e —
durmg Gl sijoﬁ%}m?&)lte%ﬁal&tgﬁl @§ fnﬁ}/ ue Qalﬁfédt‘tf‘y'mlxefiﬁe%ﬁa&rhah{ée

tac npl ates on the stack to
[0034]5 e. The XSITstmnpfoumatﬂmsenglm mofndcsslsuhblfc iseifaces dotransform an XML

handlsg{g Zi 1tg a@lgéy}&%%ﬁ rtggg %\{*ggl tga 8% y ]3 glso supports a
Java .{XE’Y ?cf 1 HAAL SRR (TASD) Rtethe. e WABHE kil cftheibdstand d16ne service or a

ate “processor 602 al so provi des a net hod
partcg‘eitlmreqmrcbg'() 603 to | ook up a property using SAF 307,

100385 b el 40 B R PhBBRR R IR gptae
transforRBSE (Y, SRirb® BofBnt Hair805 ah@ ténkdiate Pesteésor 666 hwdtikes, as shown in
nmet hod rfeset() to reset the states, of

Figutierds t Bhedemplatd tzasstosmer 393 arovidepihamublis 6’&@%&6 to tf%%?ﬂnb?n XML
docu&%ﬂ%?s%u mt 'T‘ﬁe E&ﬁ% c?c%neﬁpﬁand% %@??ss é\% dsQhe content handler to

aracters or enment

recei ¥ eaiichs AT é@dnwfr@yi ah JOAK reaﬂedpasaﬂo 1aamd passttierado khe template
SAX event handl ers are sh

process@iAbSt | NheISmplelo PreesEsQs 390 Bandithe 8455 Syefisn theXML parser 301. I
also h@gﬁﬂl%léﬂ{éll 16md6 Qbﬁ‘feﬁeﬁé@% IB%&W t%f)ﬁterhnﬁ 1§<§lé%ibttﬁé %Iﬁé‘ bf an

I's enbodi nent start El enent nodul e
elemesst dsingakedﬂw dphcifiad an’éleethemmAdjmnayFnaepweée@AE)rﬁ 07.

0038 oS R B B R G A s Al i

1nter%?é%:‘201 4@%{5& BhndFor 8RKMIE 86¢inint Q8ing BXehdr af defauKML reader/parser
ema for ect-oriented XM (SOX), 5 Documnent

or a Def seiemd)cvndv@)lg@pﬂl@@ngt@ag@ndbom jch %Mbe gserbyyith othsg ML

tran: s:fégrg‘%llrjsz&ieagge @B@lﬁ?ﬁﬁ %é‘%ﬁvﬁ%qé@%‘ tﬁsg/ﬁa =ra.ndT("4?get the output

doc\ﬁie%PofVeQ@ansH&ahﬁﬂUt is tested to determ ne vvhet her to
ad a schema _and tenplate. Step_ 705 |nQI ud

[0037he. shsthortmin ems1 b docymean BasHeT SO A AYIGTBE P inferiaces 502 to
€)) gaﬁ‘rim}e é%)%? q%cal'ﬂ‘re%p S(ﬁj' Ehr t'teﬁget%fr@ﬁhgg g&da 15281 BR currently used

|ca at ste epends on
tempwteé betheatacRpdndt(d)rphtat lést ﬂ:ﬂtehqﬂntdemnthe sfatk w useed, al$d provides

RN RN TR K
[003|§ﬁI n Qngﬁgﬁﬁ t+ §et}§13?1nfé?fé§:est ﬁﬁﬁldé‘d By tRcBmbht@aniRr 562, the template

the newy activated
proctampsm a&lsé proyidek eahecb]md)geaPIme(hﬁ% totlaolk up ppropeely uging SAF 307, as

bR e B TR i ) b MLl o

XS'IUt?éﬂ%F)rﬁ{l%on b0 Bk lel BidktPRc@hentdMall athemhdihd B setORo feset the states of
conpletion of attribute processing, the 15 routine

some of ﬂlen@taIAg ananabics @ﬁtb@tey@ate pfocegser- eHagdlereng Poggment is reserved. The
pro@ P et brba SR GRER e colERRE R ARt by a SAX

prodeSyoe Bid Nardtdd B{SI&‘S&K evb@ahdlies drssiggin indFigurpy 7-Oneespectively.
contents of the corresponding elenment. At this point,

a sub-elenent is treated as content of its parent

elenment. If copy is set, processing proceeds to 704,
whi ch sets up
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copying and to 711 which copies attributes passed when
the startEl enent nethod is invoked, 20 before

WO edouoniing at step 712. If the tenplate i s not PEEUS1003/025204
copy the contents, then the ignput stream
corresponding to the current "elenent is not copied to

(0039 gLFigue THpicts ey Tithin Agcehpmam oo Brbissdiognent the

i gurigu® $ Snetlioav WItaiR ani

start %ﬁelfng grlr'ltdgf’ %g%%@%%é&%g&%@ﬂﬁg? %ﬂ?{%’en‘t %Jhﬁas{rbét%ta type, such as

data t?pésl%fﬁ pligntWhigh Deturfent Z@g Dreéinfioad DIRY} XMI?EBWRquCd (XDR),
pplies tq processj stre er

DocuehHC BB DB O SH A EE fo1 ) BRI (SO0,

Doc ﬁ{ Dgﬁm G §bx ag%gfi%&‘(ngML h X SSdMR, Rt dtan gu%Fe Description

nemor 'S ap nd available, it is f
for X&HB(REMXMQMe /NG);:'EES |Regula:r Exprissiesdonihvds (TRoﬁg lpg Sckematron. At

e SR P YR e, s
1nclu&ésg§ﬁplgrth§fc%%ﬁla\éﬁﬁ 'téh%l@te MELPY PartilaPgoseratt dth t?r@@ atn(abstract tree is

or part of the ihput 30 streamto th
creamhmdatahéap qoetfiast. elhedbgicali tiencd g step 706 dereads o M@e@ﬁr g oot template

v S L ST o ) PR o e

708. kl?l%’c 1B &HSiete HelngSohendl isGIRP0) teiBlAQ A8 A Alagss semm) ktepl 707 In step

not, or after copy , .the nethod retur S
709, ﬂxemwlmtlzf@@d/t@mplmes %%P@JSQ@%*}C@? Stacklo stép 710, Which may be

reachinﬁ%{? t@r?blﬂéso&%ﬁgegéﬁgegg%.r 33 L?’qlérythg 'éfefrr%?ﬁ encoded

feam can an el enent
usingEXNAE \ﬂ%ﬁttrlb[u%/bild XMLgattrqblﬁesdﬁpon‘ tampletiod bbwbtnfaultmpmc%ssmg, the
nodul e processi ng_an t event

routingesieas. Hednehston 2 s@n%eﬁb Lt P@%Fﬁsﬁg o f\?ﬁ corréshBla to o
nam%let%bgattee tﬁeoneh(b ﬁec‘fglm 76%) @éteﬂnﬁn@sr‘\Qhé’cﬁer the st rec doftvated

a name passed as a paraneter to the
templI&é ﬁcsét toicoby nwrdontm*cstdf ¢heeorrespandinglemens. Atihigpoint,p sub-element is
flow chart i S

treatedpepp RO IO RGO off Pyl G raiie s fo {0, which sets up
copyﬁlegeﬂ@% 780 ‘Mﬁd?l d@Ie@ Rtthib@bs pabsddwher the srtPledidnt method i 1s 1nvoked

ate, though any chosen extension may be used
befomn‘etmdmmga At steqt hba 16 th@d@l@plammp upt w8 ErRoPydhe eanteny 61i1f‘ﬁlgthe mput stream

g P AR TR T P00 i

returhgmporarily 10 buffered input events until an el ement
end- event, sone %roces& ng may. be perforned, for

[004Dhst @g@e Sclspichheflopawita R ReoiEROSeSIne 2R Taput fipam 801. In this
emb?% 3{3 éh rg{ o ﬁaglctﬁgnm&pﬂgreé)ﬁw & lﬁﬁﬁfﬁq RNYterRN & Whether a

odi nents that 'store
schehﬁfmjtﬁlbﬁﬁarﬁﬂwarksipgﬁés totphecessimg thixt inpetnspicame There rp@s;j eth be an

TN TR e
fram%ﬁ}gﬁ# ﬁ%@ﬁ% 51%53 eShilate, if ik apRlicd®0oBUTThE hef@itofRsiAp bith determines

15 Processi ng t hen continues in
whethiet hleanabﬂxsenﬁ@mﬂlrth@%ue mmmaStt e cyreanit glemeat. (i @ vagable exists for the

042 gure 1 for
cur ok e Pt e Rob g o 98 DG AEBBEERE e o
streeﬁiqjtdjﬂ%t\faﬁilﬁm%rg ret@nAREUBAIIf Ad MR disis Renke Adiennelement, the
Framewor k has been integrated into this _enbodinment o

logioe Branoh 805 determsiseswhethesseeap ynsiagiion einairibuis knshsen Bwo{@d- If so, a
e T o G e i B LR

docunent that contains additional,

appl i cation-specific or donain-specific data relative
to a particular schema. Additional information
regardi ng SAF technol ogy appears in Vorthmann,
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S. et al., "The Schema Adjunct Framework, "
www. Ext ensi bility. confresources/saf dec2000. htm

WO 0@48]7166 t enpl at e processor 1001 handl es cert BETYUS2003/025204
events in the event stream nerally 25

corresponding to the | ookup()” method 803 in figure 8.
_For a particular elenent, the |ogical branch 100
modlmﬁnen,rthmpmcmmgwéra temp@arly dfengs ingut-evgHfs sEgRm cpn ﬁ%??stponed
ot nmethod returns 1008. If so, the next | ogical
untll%’rej?fE?Pth $Veft er ni nes whether the required SAF is

[0041§ ¢ C EBighrel depldts thetflowt WihinRhbdde paicessirgg dhdE8-cl¢émendrgent 901. The

enbodi nent, th h dj [
st g oD o B cie AT e GRS s endig. This

may bge: Cg)ilg b? %ﬁcﬁr@%a gﬁé@ g?ssgégéea %%g@et%{:‘ﬁ) {hB @19l WitR p@? of the current

nstan ass ne 1005. If the cl ass
templéRish@ghei 3n firtflowithart @@Gappidach depinted ketd cDOCFenate theskiengion ".TPL"

to thef;_t;t;\ge‘@(r:cif Zﬁesqlgreﬁ%%%dg\?%@i{c%ﬁ%v%piiggv g Iﬁlgt?ﬁg Efsiﬁ;gé’ciegtilgﬂgh any chosen

et e b R B CEDR0a STm0d a1 [ O] e e lak

ofa rﬁaﬁbh eadstg aanethpd eetinnl 906t Imembodimenisithat apstpengpieeésgiag temporarily
the current dat d ti

ot B R T8 ek ARG 0 Uy, o

instalﬂcé%g%\}ig% of Pirfial @AtARSHOR clersaRaNen éithetads nd Alagtfor the element end-

ocunent > <param | i st >Buyer ChangeOr der Nupber ; )
eventCHnngre©f dendtels de @@Bec;ﬁmnmhﬁémg &m&#ﬁg prsg stack, {he Girrent template is

</dgcunment > 10 <el e iL.chs & .
rorn RBLTRRf $oS LA, SO o ETRAR o0 dcines whotr
copyﬁ%ﬁﬁﬁﬁdﬁ&?bﬂ:ﬁhﬂ)ﬁtdﬁ@ sHegio dPso, g/baffenemt be diffput and flushed 905.
</schema- adj unct> [0045] In this ve exanpl e, tO e
Processing dlkan continyas ip pidhasvpsegPdron 0P wit 3?;}‘@%1 ‘P‘?Eeéimﬁ Est
[004 : i rbées @106 [H O Figst RibB&imeY of XST
[ $le £ SPOLS bi0elifh AR URG bS8 DS B0 kifst QRibBEIndRY

€ corresp s to the nanme of an elenent in
usingd H&cheod dRmdMrartogete it general framework Schema Adjunct Framework has been

L PN TN S -
the s &uﬁg{)%ggféig? of #n XNEL AédBncot td hrerdaREdiPed.0A Schéth® Adjunct is an

class t 'ed. The <param|ist> enables the SA
XMIedé@nsnbthat cordaneaklitional, eppleatios-sperific ondapeaipsperitic data relative to

rocessed by T, fromthe source

« pasBr 0B APk 5 RO SHf S BENTED hppee A Vortmann,
S. etYpIAtiREHENLE rA’%ﬁﬂc@Fgaﬁr%drﬁ,e el ement <RefDate>, is

shown below. 25 * File Nane: |nfoRetriever.java
wwpEsteasjbilitweamiresoptcas/eaf: dec2000.htm.
[0043] A template processor 1001 handles certain events in the event stream, generally
corresponding to the lookup() method 803 in figure 8. Fora particular element, the logical
branch 1002 determines whether an SAF lookup is required. If not, the method returns 1008. If
s0, the next logical branch 1003 determines whether the required SAF is accessible. Ifnot, the
method returns 1008. In one embodiment, the schema adjunct framework invokes a Java
application. The template processor gets the class name and method name 1004 and then gets a
class instance and class method 1005. If the class method is not null 1006, it is invoked 1007.
Tnvoking the class method may involve invoking a service external to XST. After the class

method has been invoked and returns, the template processor returns 1008.
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35

40

30 inport j ava.util.Hashtable; inport

java.util .Date; inport j ava.util.Properties; inport

W@ I0O0IEr ceone. XSt . ut ils.PropertyReader; 35P@uiik1003/025204
cl ass InfoRetriever pri vaiie Properties props; 40
public InfoRetri ever() { thisiprops =

PropertyReader . get Properti es(PROP_FI LE), i
[00442004I1@qﬂr1196nmx1am$2@xb@ﬁww of §2YF|69 mrqﬂ@d@s hejcygrent date and time to

thec e’n g%ﬁ ge%ée‘pé npf-ﬁ)a{t&gg% %?%lr%ln ? % ’cl fs:t%sgcg% ;thls

extenkiofif ati c private int cnt = O; statlc prlvate Strlng
PROP FILE_ "test/tenpl ates/Defaul tinfo.prop”; 10 }
[ oBalrmaradi g (8= prggi ding the SAF extension may have
f ouxdegugegmént s, as shown in the above sanple code,
wher e<pamma+lmihlyar@1amg¢(adedﬂ1@nb¢rnr esponding to the
nane @hahgeBldeelsafelate;RefNametver</panadelisttr ansf or mat i on,
i n thwcomeatnal XML docunent; ht is the hashtable to
store a list 15 of leaf elenents specified by the

contefinenf w ﬁ_eII@qu% nsparamlist> in the SAF
docurrg{ltﬁsp hted. fBl’@@m@@tﬂH@/c ss8 SAX event when

t he d.[S not e that the argunents
pass @1 f%xéb% odqglfehoﬁot used in the sanple code.
V\hen F(nt? i s enabl ed, the above nethod will be
i nvoked by the XST to provide additional infornmation
t 0 VsrbempBdimet<Ref Dat e> under transformation. 20
[0048] The foll ow ng exanpl e shows a sanpl e source

[0045}oc uiimtits atOvergeIpldahe gontentwifithe elmentetpermmiisirpepifieeslist of leaf
<?

e oL BSHEA B st b 505 RefRee seprepgrdedpity name ofen

eleméntslﬁ ¥lsoBres XMERBaaENH ek Ex R eni e BESR eleie Vg dctde name of the Java
ChangeOr der Nunber >
class to provide the Schema Adjunct extension; and getDateTime is the name of the method of

this class to be called. The <param-list> enables the SA extension to access the elements that
have been processed by XST, from the source XML document.
[0046] Sample code for the Java class, used to provide the updated information for the

element <RefDate>, is shown below.

/¥
* File Name: InfoRetriever.java
*/

package test.templates;

import java.util. Hashtable;

import java.util.Date;

import java.util. Properties;

import com.commerceone.xst.utils. PropertyReader;

public class InfoRetriever
{

private Properties props;

public InfoRetriever()
{
this.props = PropertyReader.getProperties(PROP_FILE);

}
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<Buyer ChangeOr der Nunber >4500006637</
Buyer ChangeOr der Nunber > </ ChangeOr der Nunber > 30
woaaangaes der Sequence/ > <ChangeOr der | ssueDat ePCDOSBR(125204
T 12: 00: 00</ ChangeOr der | ssuelat e> <O der Ref erence>
<Ref erence> <Ref Nun»450000 7</ Ref Nun» 35
<Ref Dat €>20010521T15: 27: 17</ Ref Dat e> </ Ref erence>
</.rder Ref erence> <SellerParty> 40
</ ChangeOr der Header > </ ChangeOrder> WD 2004/ 017166
PGRiBUS X3¢ §tDaRTimd(Siiig locaiNamep$tring ealuogilashiable hieString event)
SAF extension processing, a sinple tenplate is used to

tr ansfR ﬂBwDQ der elenent: <xst:tenplates>
<xsgt:pi >NAI\/E— angeOr er.tpl; COPY=true</xst:pi> 5

</Xxst:tenplate> [0049] Using this tenplate with the
SAF docu nt andﬁhe Java cl ass shown above, and

t r étﬁé? g’r‘YPé%l SHU’@E’ qﬁﬁﬁo Jt? éé %t%s u%ﬁ%f%éyé I%J"Pﬁ X

10 cormmer ceone: document: com conmer ceone: XCBL3
5: XCBL3 5. sox$ 1.0?> <ChangeOrder>
[0047% Ch aTigeethed peviding the<Szha s ey QrempY) ke four arguments, as shown in the

aboveﬁgfréwgﬁ/ng%hgﬁ%rggﬁ w nber éait?eo%g ggﬁﬁygﬂd% %glre I{faﬂ% earnc>1 value of an

elemei%ﬂ&q%ﬁﬁﬁlﬁ@ﬁé@ nﬁﬂfek)ngﬁ@lm ﬁbdﬁﬁérﬁﬂﬁe@ékémﬂﬁéﬂl@ EPgore a list
T '12: 00: 00</ ChangeOr der I ssueD ate> <O der Ref ep

of leaf Flsmsntsispesifiodby BREPRISHHASBOBSBER <RI N3 BrS AR document; and

evental Bio 230k Ar SN edent wvhied (e thEREPisAhEoked! |ﬁ6’1§ @680 GER the arguments

passed to this method are not used in the sample code. When lookup is enabled, the above

method will be invoked by the XST to provide additional information to the element <RefDate>

under transformation.

[0048] The following example shows a sample source document, ChangeOrder.xml, with the
element <RefDate> in it.

<?soxtype urn:x-
commerceone:document:com:commerceone: XCBL35:XCBL35.50x$1.07>
<ChangeOrder>
<ChangeOrderHeader>
<ChangeOrderNumber>
<BuyerChangeOrderNumber>4500006637</
BuyerChangeOrderNumber>
</ChangeOrderNumber>
<ChangeOrderSequence/>
<ChangeOrderIssueDate>20010521T12:00:00</ChangeOrderlssueDate>
<OrderReference>
<Reference>
<RefNum>4500006637</RefNum>
<RefDate>20010521T15:27:17</RefDate>
</Reference>
</OrderReference>
<SellerParty>

</ChangeOrder>
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</ Order Ref erence> <SellerParty> 25
</ ChangeOr der Header > </ ChangeOrder> 30 [0050] In
wo baog/oiTiansf or med docunent, the el enment <Ref DaP€HURA93/025204
an updated date/tinme, provided by the Java SA
extension. [0051] The follow'ng exanple illustrat es
how to use SAF to provide additional_ information
With frioet of thealegicsiaghe SF exiensing PERsessifiga e SIPl9 fpaplate é%gsefi§0 fransform
extenS|on 35 <schena- adj unct
the C ad}gggfcf%xsfe <el ement which = " ader ess 1 ">
<cl asmt@ﬁplamg . t enpl at es. AddressRetri ever</cl ass> 40
<rfeth>&%wm4dmﬁgém«d@k BeOPiYe-rusetbns>
<nodexzk ? e/ node> </element> 45 </schema-adj unct >
WO 2004/ 017166 PCT/ US2003/ 025204 14 where "address 1"

[004dt] fan g’lgé 'rtrlglla ?ennil}g'flt% P@%ﬁﬁé gmaAoceﬁ]}ﬂBmda%ﬁl{HgmvatcPas?&own above, and

runmn% B osSSepteiitidr at €300 1 £:23RE1 thic eraasformead dldwnmat‘r’eelow results:
e Java cl ass; "get Addi ti onal Addressli nfo" is that of
t FESOEYRSORNSF this class to be called, and repl !

i sommecreasae:dogumens:comeqoatneReans: X GBL3 $&Qﬁh§éeﬁ06§ﬁ§§>

TheClmaggddecode for the Java class used is shown

bel owChéinge@cdkaHeadeest . xst .t enpl ates; public class

Addr es sd@Hanpe@erNymBed>publ i ¢ AddressRetriever() { }

publ kByusRirChAghe@RE MMNAMEF-eIS9 0006806 Bt/BuyerdhangdOvdemNumber>|

Str| RECRAR é@pdeﬂ‘@tﬁﬁlﬁ@b| e par ams) { return " The new

ddr egga1 gjergei? " " + value; 15} public
gg e % tg‘ﬁ t%%b?éﬁ1Frﬁ%§tdgkmdngs@44§ﬁ§§@ate>
rin ﬁ ar ans) o
Addi £ i@ LIS ssmfofor " +Ioca||\lams+". The
origi na N o I +
g B S450000603<NEefRiudn> |
<RefDate>200 10921T15:27:17</RefDate>
</Reference>
</OrderReference>
<SellerParty>
</'C“Ii:;1;1geOrderHeader>
</ChangeOrder>

[0050] In this transformed document, the element <RefDate> has an updated date/time,
provided by the Java SA extension.
[0051] The following example illustrates how to use SAF to provide additional information

to a field “address1” of an XML document. A Java class is used for this extension.

<schema-adjunct target="po.dtd">

<element which = "address1">
<class>test.xst.templates. AddressRetriever</class>
<method>getAdditional AddressInfo</method>
<mode>replace</mode>

</element>

</schema-adjunct>



10

15

20

25

30

35

25 The signature of the nmethod may have three
argunents, "Stri ng | ocal Name", "String val ue" and

wO blaglotabé e par ans”. where "l ocal Name" and "val Pel/Us2083/025204
corresponding to the name ang value of a field under
transfornatlon in the orlgln ? XML docunent and

"Hashtabl e parans” is the "hashtable" to sto
wherafaddeessl is fhedield sthr ariginal XM efreumeptiodie t&@é{mﬁ@ bﬁed

113 e nt £
st 5 e A SRR eI E T phE of Mo JHRFHASD s liloml fddressiufo
is that &¥athe BRtHE3 bf s plassiodte oatleﬂ thd fieplacelT isthemode of the aperation on the
XML docunent under %?éansf or nat i on. %Q@Jhe XST
returned yalE o LA STBRAICCALE ﬂi‘f’r{?‘w 8 USof ds § ¥Vt ransform
an XML document using a default XM parser, such as
Xerces, .0 - elected parser. The in figures 11
amd® Etﬁ%xgtgﬁﬁeF%atlve parsers are used to generate
even stre he, particular parsers illustrated in
tﬂF@1%E@$¥ H}WERM. parsers. The parsers are a
def aul t Conmerce One XML parser 1101 35 and an
Xe bl XdfirepsReatieserO {201,  Sanpl e syntax and semantics
for invoking these parsers is illustrated. In either
cagpabli¢ BringgefNitwAddressnfp@itses locsNamsu String vatnexByshtable params)
trgnsformation engine 1102. The XST transformation
engi&BrCONRY hevegdRedseaiPlHalboealNamRst '6+"mevalidd;03, a source
dogunent handl er 1104, and a tenplate processor 1105.
More detail of interaction anong these conponents 'S

i1y

ot B¢ S defsldiuFRadS b ke [Nyl BRI flue, Hashtable
di?%E9003/025204 15 [0053] In the second enbodi nent ,

thet high |evel deS| sup o #J I, f atures1 lue is:" +
XST retehp}! abdditignal ﬁ‘ eﬁ% °§le §PCRat of° K value 1s:

stydlesshéét are used. All tenplates used for a

transformation reside in one tenplate source, or are

i ngl uded by reference in the tenplate source.

Addi tional tenplates can be added through a public

The $igi 26t ¥ theQhethbl maly hagemikdesar@imsnth s'SadigiosalName” tSaing value” and
sour ce docunent may be represented by a tr

e structure
“Hashiabte pesara cwlese Slosaliameg apd ° %ﬁaﬁt”rﬁm e%%se%ﬁ%? npipg gnd value of
a ﬁelgaﬁlaldgrtu%aansta?@létl%rg glethli Bﬂgﬁﬁft X | B ghn% f‘gﬁ%lg&?@ pardA8is the
“haskdble? td $todelar1is bﬁﬁﬁnw spegified/indhe s¢lemastdjunctdoauiznt aidigeir available

Valu;sag g]gqt <h at I o n §/|tlpe% %lkhé f%qqABI(Jygvtge Ftale) tvgalnriet%od will be invoked by the
XSTUtg g&oﬂfé écﬂ?t na?fﬁ&‘@rﬂﬁ'tleﬂ td MMIPHJé‘cum—Qﬁ?uﬁ@i‘ &laféformation.

s calling a Java nmethod by specifying both its
005@] as SThEOX $R transfomhation leogine aroyideyanterfates $o trrsforat e ML document

ving S50 A R RS £ R S s 11 o 12

two Qlfterﬁﬂﬁfefﬁafséfs eﬁ‘é‘%eﬂqg %Qﬁ’er@t@'@@éﬂt IR BArSs. H@’pab@odlarmemﬁustrated in
mat ched.” [ 0054] ér%g | evel architecture of th

this meahamaﬂ\dbrparsr:es pasersiaee # delgult Cammnaps Ope EFML garser 1101

Fi gures 13-14. Fi
o i, SEESEH T 1 Sl QB RB ne os pusr s
illuskdtell S ifeitled B4saMhs bawub of the aRE0s &hﬂﬁlt td mXEBD ttanaﬁosﬁm:rdm engine
an XM instance. In the fi gures, the trag

sfo

1102roBIn,ﬁ ¥ ST 38spraationangie CORPERTSehiemRIe 13D g%%matsﬂufce

oML & [ these

BB D% Al S i BTG S teraction among

comﬁﬂﬁe@ﬂts‘ 9 cesthrdde figaren @9vand 44, doce tenfplith sowon arrha document source.

andler and a list of tenplates used. The handl er

nodul e 1305 provides the content handlers for both the

tenpl ate and source docunent 1301. 20 Those handl ers

can be used wth any XM. parsers, preferably parsers

that conply with the
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WBC standards. The handl ers send the SAX parsing

events to XST processor 1306 for further processing.
wab@4prtaeessor nodul e 1306 provi des the tenpl aP€r/US2003/025204

processor to process the XST1 tenplates 1301 into a

tree of DOM el enents 1407 anc? t he source docunent

processor to transformthe XM. jnstance 14Q

. USI a
[0053] i stIndife seoomd embodimenie thedhighyigsel d&ﬁ%ﬁ@ﬁ“&%&ﬁéﬂ‘@@&gﬁmes- XST
401.js. a.valid t i.de
i SR o OSSO Byt e o
transfoieatioh asss@SinfoRe t@asiateabuicheorateimehiisd by refeterepindhetemplate source.
al so provides the  nechapismito, stre

AdditooniseDRIcsPR b6 MACERIARA UG SO O AL GHERAR gy subsectons
oo R A e S Rt gl

[ .
expref3pdrisron tre@ nianipuleziohs.r She loglvatiopeeations ifhehqesel when and otherwise are
interface to the

suppostd g8 56 | TRBIFSC BEHELD FHEI BRI YER Atk e RATHBRE ggpeienation

functilaﬁ%l%.c.lﬁx 264 cf8nsitHRInkGon HeRliled OB Bé stalled to handle user-defined
ge t put Documento. This nmethod returns the current
extension furtciony. dfTee hasdlgr supparts talling & daveanetbpd by precifying both its class

s S5 SRY L PITELIIR,BAS ok L 5 B s gy v

v

the thBfGalRYE PH sHet@ARE bmbdlintentip fdaadey eftthie¢ fitst bhidsdcand embodiments
out put streamused in this transformation. The

can bgetiGstindmaghedl. er net hod may be declared as: public
R T A A | 19s thd Rk, as depicted

D s
in FiglRésTBIDS. abigs 1 I1Bta digeramyshbeimgehé proeessefiow puisrsecthp XST template

ava. util . Hashtabl e get Tenpl ates6. This .5 net ets
sourceh 81 f e eEpARYERE IR OCPREIB S BRVOLE R oy [ e

be yileg! : ' ' ient way to use XST with an XML,
figorg S fleiRoa R Rp0 prabfleds spmvepient vy fo yso XS witha
parsei® 8 Mshichuk sheaCorhmieroefOneen@KaAParseror Dfrrcesparsebnkt alse provides the

interfagget:sid\g/ %pt;q? Jg%lv %teanlﬁlagf ﬂlg-gsgtiegt ardleP i) fi§3F t&%‘pﬁ?& U3Bd. The handler

mod 18§ ﬁ%ﬁfeﬁ BREOhRYPhd &M ER Wb the aimslat and Bogcerdoduattnt 1301.
sets the output streamfor this transformation.

The,
Thoss hiafillets cagGensehwithndy SMbrpetsers, preferaily asers tha cggply with the

ubljc vaid.lo .

WGl rHeSAELRE SEbiIne O B SYSS KNP LRSSy 4706 for futher
procd3Rg! G protliser ARIUBRA 308 pfovades ithd tefiplath prodessor @i prodess the XST

end ~of tﬁe sibling list. [00561 The publi¢ interface
templlases 136¢ intera trresy d3QMrelemengn 4407 4 the Aires gLpgpessor to

I.t als i ncl.ud . ' - lat
oy Sy SFRMLERDEIG5 b B0 BB Lo e
1401CRaNAGY XML, doowrm@En that eraliies dikendes fona Ehesfemation. The template

processi ngl nstructi on, shEl enent, 15 pushTenpl at.

modblenaimiss e siesscsios ot obn FomERSuR ERRRE | Ao provides the
et r t t P 5%4lin the figures,

mecfifiay |l SRR Biighte, T mpRALRpRMTAGR .
proviidi ghd dlafet plassSh teasmand ek QuieXPShespresyionsrimplevestrigskby an XPath

gets the output streamused by this processor. This
engighj ect cannot be null for a stream ng node
[005§lans &gﬁ%g Rhe FRE H85ERAVBY BrojuNtienteR4dead tiedochment handler 1305

as:

clare public org.w3c.dom Node . )
provides BByl Rocthodealls] dha getOvipEDesyger arsthod mpy Be deplared as: public

t hod [ th .0hj ' .
T L 0B Ul e W i
transfoRh AR ate LEh@itSHbaAR Mtieddatdy bd dicaredad qaliblie javatihOutputStream

output tenplate which is the root tenplate of this

transformati on. The get SchemaPat h net hod nmay be
decl ared :
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as: public java.lang. String get SchemaPath(). This

nmet hod gets the schema path for the Schema Adjunct
waeloaumense The get Tenpl at ePat h net hod naybe deRCHUS03/025204

as: public java.lang. String get Tenpl at ePat h6. Thi s

nmet hod gets the tenplate path. The get Tenpl at es net hod

maybe declared as: public java.util.Hashtahl e,

getOutynit Steomp (at Blsig ymethiid retumes the drrgettostnuh stream Hisdin fpppasiarmation.

|| st e .get XPat hConi e i

i R e —
APAHIREON TRk e thdd iesudie theaCbrgattHandier ofPhis handlemi

o Shou e e e oAt Tofe . e
getle s Aap toe aredpge W .

decl L hublj.G: ' - ' . ubli
e i QBT R BB ey diprd o i
void }j)LﬂY@nFlbtels(j HNashil Bakieatit templhist). | BrigmsSthoil pytsreelish ofitemplate to the

java.lang. Strin ent . XSTt enpl at enpl,) . . Thi ) .
currentey 3efive empkat %t ﬁ“ e sgfuiput tEFgﬁ’amﬁﬁ%{)é mr%&%gea%%§sa public void
HABSH Lk | SdiShic Jugfe bNAREfo $hi
setO eggrﬁ%me c\)’?‘? 5'?&%%%%%%)!;23%%&@%% its gl sgﬁt he nange S
transfofmitive. fThesetSitlnigCententandler metlns may bedelaredhas: cyblievoid

s o S RSP YRR ARG et g
handSPGhE L&fofiRe §bliggRiat e; method is the name of the
met hod d

used for the |ookup; event is a SAX evegtE when
[0056]hi s Thephdis intsrfeed fos ocumentPeapsssor extendsthe damp ePregessor. It also

. he conte ode, . Thi
RSB SE T A oA Bt g ot
includi@ |cﬁ£1€|&e1@§éo(rﬂtﬁbﬂ1ﬂ, éndl?licdmeﬁt, erécllElement, prolcessingInstruction, pushElement,
ut Tenpl at es(j ava. uti| . Hasht a b te i St Thi s
push”E@nﬁa@, %t@r@l@og{m%tstwﬂf@ﬁﬁi Ip addiion. Elﬁeengeé{?mpé‘ tream method of the
te i. t “ms {:
Docuaréeg&ar?éegsclg éﬁge{)fﬁ%%%y @%IH%HIQ&IESS 5 AR 1D it HR ¥ trEen o
getOaPhiStiepu)StThéamitihait gets themitputtsSeam anedy thisTprogesae i big object
sets the QutputStregmfor, this oce or
canngiheguih i FERERIDR BTGP SRR nrFBS Gel KA MR RRPfpune method may be

decla%‘ct %o ﬂ)ugﬁ%o wie QA NRle RBOPIRRIGINRhljava.lang String name). This
set SchenaPat

Java.lang."String path). I's_met hod set@g
methbl eetseves it PEIMI object far 2 given mema. Alp geiQutpistemplate mathed may be

T t h th : i '
aec HE B S8 e B BBV, R i LG o frempict
WMC?I%é fherb& tERPRleAhiB dahsfolioA] ThegetSehtmaPdtninetodasay be declared
or Tenpl ateProcessor includes several thaods. T

as: yblit gavpllange¥ring eptS eheveaPal). dEais Apedhpd-gets the sehema pat Y for the Schema
: til . Hasht i _ ,
Y o PR P ks e 6 g5 s s

get TBRApREPat )2 drlas mefhod|gets th@iothplde path. The getTemplates method may be

pushEl enent (j ava. | ang. Obj ect g@léerg. Thi Sﬁ@t h gushe:§t lat
declarpé ass| rhliafavagittl fleskipllertl capktgs(). THus msthodeshighe et template
i X : i Gs: iRilic org.apache.xpath.XPathContext
list. ﬁg%@%%ﬁﬁ%\%@ﬂa?ﬁe dQuRE Gs: iRIblic org.apache xpath.X

ang.String name,” java.lang. )
getXPatitiohtex¥i Shivendiiosd] geusthe XRatterunsingcattsxt, ovhidheshould include the

tenpl at e_stack, .when nane | the na of the l.ect.. .
contp§ TRES pLIBR QTS AOLBIEGH EFS | Rrelopi BEEA ey sk iy public
javal i o aang: v B SdinFRMIke e alinHadhtable ht,
Javaéll%gp%&ggfdgﬁg% %&g?}%ér:%?thg%%ghar t‘gch i nt th art, int
javallengSthing Aethody ws.langdtsing ek .é&é@%@@ﬁ teww))- fihismptgod looks up the

t he SAX event handl er..i nt er.f ace f.or r .
B
the SRAMALMNINERS M3 te nefhelofithecfitst @diceelatueistthe valtiaof the sontext node;

an index of the first character in the character array

for the value of the current elenment; and length is

t he nunber of characters for the value of the current

el enent. The endDocunent rmethod may be decl ared as:

public void endDocunent () throws

org. xm . sax. SAXExcepti on.
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25 This is the SAX event handler interface for
endDocunent. The endEl enent nethod may be decl ared
wa@sg004fpuiibé ¢ voi d endEl ement (j ava. | ang. Stri ng nBOEERR0E (25204
java.l ang. String | ocal Nane, 1 j ava. |l ang. String
rawNane), throws org.xnl .sax. SAXException. This is the
SAX event handler interface for endElenent. Inits .
ht is affashimblearsed fosttore|velugh Ferrthe payatR sperifipsl ipAfemphate; msthod is the name

cursent | erent . Wit hout. pr&fd X; ' . :
Oftheﬁﬁeéf’?cﬁlsgs%ﬁféﬁgPoé’}cuPheé’%‘%[ulF fBes%X éYeen?fen ch W poprd Z? %géd > and tompl 1s
the teRPlatOOEBE cTiextsoas.t This uetidd terirhodlvatay fdvehalgivtrmcadexdsiode. The
ublic void startDocunent

h S
putTegméatg&m_e@gQ rEREACRIBIHGH: e Byt Temaatesgings ptil. Hashtable
templlLgs n}ﬁ l(;lj‘]ri%%{e)&ggel fagc?se fi&rog %%@lgt%p@uﬂg Rlirrent Rénpigtealst. ETgdrent

eclare ublic void

setOughasidanenethiod jngaycbd deolredt ast pybhiameidpace, ava. | ang.

_ J
O LB s LS s e o
proceEs%I/ P2 %Q%ggg ﬁ?ﬂe trhfsfBfnShtionl THR%e{SORERATRI nethod may be declared
javax. xnl .transfo

rm Transf or mer Excepti on,

as: piblicavdié sdtSEhenmPrihGava.lagdKtrngpathin il wethod sets thesshema path for a
startEl egent. In.its parane list: n [ S,
SN B Giot oA P E B R0 1 e o
). T nivaingdl Rfs thérengilite gath.
SetTeg&gﬁn%%%%vﬁ?{nr%%?ng by leﬁﬁgr kA s v sl | fige
[005H arre_Thé pubi@_ m‘(gprfa@e_n rdle Prgs;qsmx ng,qlgciqs)gyyer%e ods. .The
eerTdrlagr e e enfios’ JaELLah St AR ARIORUALAHIAIEIY, This
methH® YetD EredRelent tephpRise ii@.u lrhé pushdiléement method may be declared as: public void
push]%r@gl;.felf(%llw g\ alsg{%t{]%f’:t tgt@?r% JT?S;?I@%@Q& pl?sthrels ‘H‘% eﬁgnge(;xl?:ttc’) the element stack. The
ra.xm.. ' . This. i .
pUSh’ﬁté %llpx{egrmgtlﬁéc% @?{%é ﬁg‘ggfea Bs: %1551& \}o?c} %%Tﬁt??la%é(%ﬁ.lang.smng name,

ace tor processinglnstr ion. Inits .
java. A DBRcE tentplp t Thit Aretiet] pushdsiles femplats &i thg temistetestack orhen name is

et BT B, S, o or bt AL B s
charag:'ﬁegs fgl%{hoa%gggﬁég%?ﬁ 4sOHubMbV6il cARvcteRICcHaE ] Shvint start, int length)

xception, y wrappi ng another excepti on.

throv@oongemt] sas 84 Xdixppntidne Chif S0E0FA Xreveptsndler iveréace fetecharacters or

. XSTEl ement s t I t f. the. i .

o S5 BRSSO P B e

start i1 thi&:SEf tAE Brss ERAACe SRR IR & arrh €orfthé $hlue of the current element;
e

odi nent includes several nethods. The aprend ild
and lepgthdsithemymber ofedbpeactses fos theabig of thecursng element. The endDocument
appendChi | TEl eppnt .al ' fon.
e RS 5 S L o e T P00 ARBRIA B cpon
This T tHa Gk Xr8yend Bard& iateefcafor epdidddumenti The endElement method may be

appendAndPushChi | d( XSTEl enent _el em). Thi s .rretlhod 1o localN
declapgefﬁ deubicamid endBlespRaavadang-SEing pameace. dav B iring localName,

iavaldhe! S ' jon! Mhis i handl
L R S N
interfeR Qﬂ%&fﬂﬁlh@ﬁﬁn(.j Bviss Iba:]ftgztgt ]gStrﬂ_gcaiName rish the node smmpfﬁlé current

ap ends the, content _o tri. to t cont en .
clomet withous et a{%@ BRI IPR 8?FF§y°“_’b‘f§n%%§‘P%‘%té‘a“th prefix).
[ousggin . Zﬁ% ét&i}%é’c%h@n@%ﬁ@qm&rﬂeﬁla?é@asl HBLiEPHidGtartDocument() throws

I's met hod appénds the content of an Ohject
org. 4l sax!BA XBxteption.oThis i e SIAShevent hansderanterfagecior plgrtDocument. The

t hod be decl ared, as: bl i ] . .
sor S LA B e VBl el ramespece
javaQiid Strigb SaBaMNanh) j4vallen LS EIRE MAw@e, orbailghx. Miribaigs aitd) throws
be "a direct chil'd. The clone nethod may be decl ared
as: public 25 java.lang. Qbject cloneO This nethod
clones this elenent and returns a copy. The cl oneAll

net hod may be decl ared as: public XSTEl enent
cloneAl Il O. This nethod clones this el enent
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including all of its children. The execute nethod may
be declared as: public java.lang. Cbject executeO
wahbeog/oia6@n entry point to the el ement transf oPORUSZING/025204
It returns the result of the,,elenent transformation.
The execute nethod may be deyf ared as: public void 30
execute(java.io. Qut put Stream os) throws
org xinbsax, SM@&&@@W\@H mmma@sﬁ@enﬂ“cs@rl@‘e@a%@m% java.io.IOException.

SAX %{Fa %E) 1?[5% aﬁtﬁg %lf a?%}get%xﬁle ! }S]O%xﬁﬁs,gﬁgéiéltﬁe Adnespace of

the C\Ql%ﬁjfa\ éléﬁg%taﬁ)c?Md 1|§ theﬂbgal Ipan @f Sterquatified name of the current element
etAttribute(java.lang. String narre

(withe s OraTbEBmNREIaS dieceT 57 BHRGT PSR En e, DV pisgo0 and

attnbl% lﬂéﬁ% gg&g f@hﬁtgs 5[%5‘2 H@ M QR A 7"@1§$3processmg1nstruct10n

ar e as: public XSTEl'enen
methcgi%ﬂhﬁ;ﬁ bt dédlared hi: spubdichvoit get@snnghlsfructsm(_]am ladg@trmmet

L N T T T
1nterf9¢eet1? éltb%es“sggq%é}gft?én & pater@atlist: Tﬁ@ge@ i thé prRBsshipmastruction

ared as: publ i C iava lang. Strin Tglg
targetg edeﬂaiarmﬂlemessmg'ﬁhstwqmn dotd, gl if neneis weppliedy iThgmethod throws

anor G ST o R AES . i B 5 5 g e

exceﬂtf(‘)ﬁ d&)ﬁﬁﬁet@ia&@hﬁpcﬁ{eﬁmm The get Namespace net hod
maybe decl ared as: Xgubl ic java. Ian Strin

[005%et NAhe spbitaifterfath Tﬁmmswpﬁste @eﬁﬁr?égfﬁa%ﬂémffﬂﬁ%aﬂon

e S O e 35 PR O 0 e AL gimens. oot

embddhﬁelﬁiiﬁcﬂﬁkles ebaiEmhetbbdst Miks appreiGhiid méthed ey Be Bedlargd as: pubhc
met hod é e decl ared as; . publi

void genegHEhilHeSH Elerngns e@l)néfalrﬁdaef&eé aPiendy B Chiclemeriln tbig plement.
The aggef?dﬂ hild %&hﬁ?'ﬁﬂ)g%%ﬁ ed'B! rEBQQhJ‘%id be decl ared

I'C vol cessor ( Tenpl at eProcessor

appelm&ﬁﬂ’ilsmmld(XBil“Elanmh eleng e Thistrhethpd appesdos chilsl elpmendde this element
and p}yg}? gfgg %e@%ﬁgﬁ staﬁg B? jts pl;e;;)gg%gr 'E—I;]eeap%grtuf)@on?entt mn%olzlomayngé/ declared

as: pﬁﬁhg 9bid hf)étﬁfﬁ%n{eﬁf(%v%%@mﬁ E&fibat). Thik snefRidp@esditbe content of

are element” of this element. The setSibling
Stringed ﬁmatonmzt dfthidedsnsané d The apnsadCputentonethod may be declared as: public

voit 5 g BT G S B TR S RO A8 an et o
the cbﬂt%ﬁ‘tf Jﬁﬁ@ RS TRl 8h€hil dinehRd nheyrtsH dslagddease publiofroid
t he T processin | anguage. This public interface

attachahﬂal(a@ﬂé@m@ﬁ alomye (HisSethTh étt@b@% F’@H erle%mép ghigglepgat oven

thougliﬁlg%‘ $8ﬁ'§l‘ g& ?fld #Q lofie ?}%Ilg)% he S ? é:la'ggc} asn public

java le@@ﬂbﬁj&& cladk()t Mihds thethpd aloges ﬂih;aalgaeﬂt Bndedtinnd arwapy.bEhe cloneAll
methcésr;rllfyrljsgde%{sqﬁe gs? Lp:\% 1%%’[%% ) {OB-ég’héet ; ho%agg : %ncs this element
mch%%féqﬁf glditsa&nld.ﬁelﬁb B‘&v‘e?l ¥ Rehda MmNt eclag&H M))IIC R $ang Object

od gets t ect of thi's tenpl ate.
exec@ROCKHi¢ fseineaty poin tm‘the reteyndnlatrathJmIaéldnaﬁ refplmﬂ th@ rgsulg of the

etOcc rrences Thi s the nunb
elenl%fa@@@ QIagLpR. S'H"ec SHPGHG e ‘ﬁ‘ﬁ@ gg? Bed a2 élg s 0%rdet hod
exe §9§ ios ﬁtgﬁ SeRafis) fP].‘H(WVé favh 1. IOE@:EMMQTHM frféﬂibd?ekécutes the

gets t he al | owed maxi num nunber of usag
transﬂ)rrmdmoa ozﬂns elepicatt and sthés the xesnltanihe Guipwddearay The getAttrlbute

decl ar a ubl i ¢..bool .
B e
metbdifricdd B kbOhitett T adiavEiButedBEthe lgtven@hatien Tha géiChdldtnoethod may be

indicate if the tenplate has a variable for the given

name. The set Parent Tenpl ate nmethod may be decl ared

as: public void setParent Tenpl at e( XSTt enpl ate tenpl).
This nmethod sets the parent
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tenplate of this tenplate. The setVari abl e net hod nay
be decl ared as: public bool ean 30

waetwvarilebl e(j ava. | ang. String name, java. | ang. B5j/882003/025204
val ue). This nmethod sets the gont ent of a variable in
th| s tenplate. The setVari ablle met hod may be decl ared

public boolean setVariable(java.lang.Strin
decla;eaiwa pulplis. XBT Blemonhgaiehilgoollbismethedgs's thrppfjrst cllﬂ‘.lg H’g aﬂs clement.

The glef(gonﬁ%llt Tetfothi e he 8cifed & ng jdva ik, @bj%ﬁfg%'t@érﬁe tpn This method

nane e’ naie vari a
gets tHOcaIEA /00 Thid BlemeRT. / Iﬁ%@ﬂ:ﬁéﬁﬂﬁm&le Réhvdinag be detlmed as: public

java.lpee. %ﬁ&%@%@%%ﬁ%@b@%ﬁ 3625% o s e GhiBiaiifent. The
getNQﬁ%@gﬁl%h a'f b (?&Elarélalc% i pugcktﬁﬁg/ cOR4RP)| andmatod gets the

I'C VoI write( Stream os) throws
namej (ﬁ\ths elenlef. eRhmgHINamespﬁbn methad mwey berdeckesed dse publie jawe.lang.String

o AL e Ko 0 Lt
be de@fé?éqdd n?m)h@j‘afvh %%@ﬂ]é’ct‘gé@ﬁ?eﬁ% ML QERRgeis tNetparent element of this

ul es. However, it relies on Scherra Adj u
eleménta r"fhwgeﬂSMlmganjb@ﬁ may bgideclired pgr mel@r?gSTlﬁlﬁ@emrgp@&lbhng() This
methgéll ggtF gng%ll o T%Q?Iﬁh 'Iﬁf, ﬁ&?ﬂ:{c@%&?’ nﬁ%ﬁ{od%&%@c&clmed as:

pubh@ "v%ﬁit éeﬂj}oce[sg@ _lpT P@@@@&dplﬁé@@éﬂ) NEhis maleo?d setstibe pfocessor to
fam|liar XSLT syntax in_the tenplate

procetsa Hedsmplats csfubwlqmm Tb@g$eé%ﬂfelﬁp7é?th?4 B %séaclarséés public void

ext.ensi-ons t-BIp
B
set&bﬁni%@)ﬂnaﬂlad Sy te deEBre\&QsT pablid wid smﬁikﬂmg@{STEﬂemsﬂb&iﬂd) This method
e di ment, is_shown bel ow. <xst:tenplate nane="Root"
sets the sibliag elsment efghis rﬁlﬁmf‘él of the tenplate for Root

Boi
0o, 983 R RIES Pl s Bl el e rocesi
langu%(gBO Fhis puBlic ﬂﬁmﬁceulmiquieatseweralnnﬂhmis s’lanme‘é’ar@ﬂemplate method may

be dq L bUt X bbﬁ%’:gar t%pslﬂus egP %@E%X) ;}lﬁﬁ ts tﬁe parent template

of thiéaté gfa{ee ST lﬁ@tﬂj‘&%ﬂho& ﬁﬁty%tdelﬂ‘aféd € peBid 1nt; getI]D@ This method gets
transtornmed docunent alutomatically. A tenplate can

the IRanfehib tentplaeo Tt getDMavethod mey &b |d@@1are¢raa~ pehliceqig. voc.dgm.Node

getD&%@nﬁéé%&)g b%tg 8‘%3!?0%01{3 E&to]f ttlpf {efﬁfpl&gt @H@ Q@%U\ﬂ%ﬂces method

may b@dyéil&red'aé? puttlicabaget@aduraht (). |’Eh1§ﬂ1lét}iod gé’sftber mnnbad ofmsages of this
ol l ow ng content of the tenp| ate.

templamgdé?]gqgeﬂ\@xg)cpwces/@pﬁhg@ gy hetdgeck%qdﬁ; |P {‘Ie’é‘t cont ent

geth%x%r:@*&gggf %@Eﬂf@%d etd MY Al owe S K8 kinl i RLAbES ARG of this

templ@fe NTh i‘slV-“anbeE mdthodmay bmiaﬂared) Ae. pldﬂﬂc)b@ﬁlban 1sVar1abIe(J ava.lang.String

version="1.0"> t:t
name)j Jus msthed cherke ﬁ( the tensp te tase a ggrm:ble

indicate if the template has a variable for the given name. The setParentTemplate method may

?he glven name. oltt returns a flag to

be declared as: public void setParentTemplate(XSTtemplate templ). This method sets the parent
template of this template. The setVariable method may be declared as: public boolean
setVariable(java.lang.String name, java.lang.Object value). This method sets the content of a
variable in this template. The setVariable method may be declared as: public boolean
setVariable(java.lang.String name, java.lang.Object value, boolean check). This method sets the

content of a variable in this template. In its parameter list: name is the name of the variable;
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<xst:var nanme="nyVar" sel ect ="Node2"/> <Root >
Begi nning of the tenplate for Root 35 <Boi ng><xst:var
woa0m01Beé ng"/ ><Boi ng> <Node2><xst: var PCT/US2003/025204
name="Node2"/ ></ Node2> <Node22><xst:var nane="Node22"
sel ect =" $nyVar "/ ></ Node22> d of the tenplate for
Root </ Root> 40 </xst:tenplate> WO 2004/017166
value ROHE USBOOSITORG2omblexe beset andehschisa Hagioingisate thatthe content of the

. O n e 1 n > < el >< S . ] ] | . . .
v B ek 3L e P BTN o, i vod
write(ﬁ SRG DM ES RGN of)aRTIR Y 8256 10 céBions dthis methad kritdsethe content of
enpl ates used in a transformation. A tenplate source

the trarisfrmation of thisfemplainie the OHERISTSAEY : t enpl at es>. The
[0061 grengﬁé‘e @@%ﬁa&g O tﬂlﬁﬁﬁxrsp&nb&ﬂfﬁgﬁteefﬁa@l?lt?y frfosforms documents with

ere are two tenpldtes, 1.e. Root
simplefgledNOHewevdr)t tdlies os Suliamea Aipmet Framewotlomdupporhlogicaheperations

and il Fipacenmign e OB RN JouE s PRTRace RO Sopp R e gomplexity
inthe:tgmﬁ escrieﬁicﬂlqdi tional tenplates during a
rans

ormation. [0065] A DOM can be created for a
[0062]r agiTaasecond pabbdinfent ires soue obthd danitien X SAdrsyntxtin e templates. It

v e S oSSR o RS A B e i
featufe’dhabRS R‘S"Ist%%(\e/{ﬂ)ﬁﬁ €or_ﬁ?l@k Ridh&bieatfons.aMm térhsiBtehgingSRAXBDT style

access the <xst:tenpl ate nanme="OrderParty"
syntad @ffecset @dokan@utiment is shevbeloder Cont act "> 15 ... ...
<Ord§{Conttact Nan; ,.<;<st:var nane=" Cont act Nane"
sePOLIPISEIAPS cN99e" / > </ Or der Cont act Name> 20
</ eppl ate> In.th g$ove exanpl e, attribute
--dor%eg@mwﬁth%?mmg??% %%ode for the DOV source in
t he <SBopg><xgovas mare= DHng ~atBeisdt e wil | be used as
t he Nove2ofxst:ver namsest Nade3mFNpdePher tenpl ates to
accéan dftthe tantplatbfor&®dbtiont’ specifies the nane of the
DQYRoet>be used in this tenplate. Once 25 created, a
DOkkistedpl@ssi bl e to all tenplates used in a
transfornmation. [0066] The follow ng is another

In ﬂlfs%g%ﬁhﬁt, Bn BRAGwE SRS ik ﬁ&d@@ybé‘dﬂ?&h@ﬁ’mﬁy of 18 tdrepieaB6th “Boing” and
I'n e :tenpl

previ ous exanple. <xst: ate
“Nodeatare'16bdl vpiialg Baartdtheid oonter@rvalbesantde thestransformed document

automatically. A template can have both global and local variables. The content of a local
variable may be sent to the output document automatically.

[0063] In the following template, “myVar” is a global variable. It can be referenced in the
following content of the template. Element “Node22” is a local variable. Its value is the content
of the global variable “myVar”.

<xst:templates name="SimpleTransform"
xmlns:xst="http://www.commerceone.com/XST" version="1.0">
<xst:template name="Root" dom="Root" skip="Node3|Node4">
<xst:var name="myVar” select="Node2”/>
<Root>
Beginning of the template for Root
<Boing><xst:var name="Boing"/></Boing>
<Node2><xst:var name="Node2"/></Node2>
<Node22><xst:var name="Node22" select="$myVar”/></Node22>
End of the template for Root
</Root>
</xst:template>
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30 <Order Cont act Nane> <xst:var nane="Cont act Nane"

sel ect ="// Cont act Nane"/> </ Order Cont act Nane>
waLoog1tiesrpl ate> 35 [0067] Logi cal operati onsPCT/US20a5025204

"choose" are supported in t second enbodi nent.

<xst:if test="ContactNane"> der Cont act Name><xst : var

name="Cont act Nane"/ ></ Or der Cont act Name> </xst:if> 40

| rexstibmpletcarapies Nofel "tdost="Nodeh™a | eaf node

" CoriNadd 1Newe var hime="Nste11/3<MNsxdebn a | eaf node, a

vadsstitemffPaeh expressi on nust be used and the context

nogest ttor the XPath should be avail able. WO
2004/ 017166 PCT/US2003/ 025204 22 <xst:tenplate

ane ; : .
0TS APPSO ARk storion. &

templaoegbunca lshmﬂdretai‘t@lth the teNarant <xst:templates>. The name of the source in the

se| ect = /Ord t agt nt act / .
sampl@/@‘é"e’r50§ F@qu igo £ afetwo Fg{lgfé% ngg‘i{% of and ]iIBdel in the
sourck Qﬁd\%alOrR:e%a@fe& Ofll the 't’@ﬁ’;ﬁ@t%s inStha kei@p] st RP@CE @l bElszﬁfédriﬁ memory for

<choose> has child el enents <when> and <ot herw se>.

fast acoess. Tutarfasss will begrovifieshtotnass inadditioneldempletss during a transformation.

e 2 A e

stre B}Q}d@ﬂ A thesbatlodebh gD QRE iR the attributes of a template.
</ Xsl : choose> Ele fae P

ment <choose> can have nul ti hild
XPatl bxpressions o6 fRe Manpkations @aa}otb@% be ppdtp B‘Fcés%%‘ fgd’@ -

<X | l = ¥ =2: S
S S SR e
</'X :
<(§rde%10ntactName>
<xst:var name="ContactName” select="//ContactName”/>
</OrderContactName>
</xst:template>

In the above example, attribute “domsrc™ defines the root node for the DOM source in the input
document. This attribute will be used as the name of the created DOM for other templates to
access it. Attribute “dom” specifies the name of the DOM to be used in this template. Once
created, a DOM is accessible to all templates used in a transformation.

[0066] The following is another template that reuses the DOM created by the template in the
previous example.

<xst:template name="ShippingParty” dom="OrderContact™>

<OrderContactName>
<xst:var name="ContactName” select="//ContactName”/>
</OrderContactName>

</xst:template>

[0067]  Logical operations “if” and “choose” are supported in the second embodiment.

<xst:if test="ContactName”>
<OrderContactName><xst:var name="ContactName”/></OrderContactName>
</xst:if>

Tn this example, the test is on a leaf node “ContactName”. If a test is not on a leaf node, a valid

XPath expression must be used and the context nodes/DOM for the XPath should be available.
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<xsl:otherw se test=" UOMCoded "> <UOMCoded><xst: var
name=" UOMCoded"/ ></ UOMCoded> </ xsl: otherw se> 30
wez@i/ootiber wi se> <UOMCoded>No UOMCoded | nf o</ UBMIUOSE037025204
</ xsl: otherw se> </xsl: choog§‘> 35 Only the | ast
no

child el enent <ot herw se> do

t have the attribute

"test”. [00681 The follow ng built-in functions are

s pxpoemelits naméte ShippingRagyhdethmerderGontaghct i on

st.r.iing: <xst:var nane="Street Address" select="string("

19484iratewtasrkeampct Comtactexst : var name="Ci ty"

sel®abre ontdctNuihe> Cupertino' )"/ > 40 A function concat:

<X Sb VAl nBREET AU SRe” SRdceet/OreauoatatBS el CuitieName”/>
€

XSk, —31'2'gﬁgdr ess" sel ect ="concat ($St r eet Addr ess,
$§/})r«¥e§¢gﬂ{ ﬂg function string-length: WO 2004/ 017166
P

?%é%OOS/ 025204 23 <xst:var nane="Length"

setect ="string-length($Street Address)"/> A function
sUHEEHFPIgIe>s " <xst - var name="Street Addr ess”

sel ect ="sub-string($Address, 0, 19)"/> [0069] .In_ the
Logicah operatienpthanes™ igaisersuppratoda Flemimn %ﬁ@&% Sotnilgejaments <when>

and ﬁ\c/)

gllheco. Parkway, Cupertino”, the return fromthe

eS8 sub-stri ng(..) is "19191 Val co Parkway" for

t hegstralidodgt e " Street Address”. Additional built-in

f uBGl-0BS testMEIOMCEBdEIMRBart ed by XSLT, such as
adgirbVRMbALE> £t vasth 2T ORT dded O thek Sk Ot dded> ( *) |
dlg/kgﬂ Sdiv), etc., may also be supported. [0070]

<XSt:

Xm nsY

ShxskAeostEme=" Or der Dat e"

<X

Ja%’)?stl;g nslon functions can be used just like the
5 </ sEivEﬂ %%f éﬁg&“&%&%ﬁﬁﬂegﬁp ACOBMEChded> ava” .

the

?)>://vwwv. conmer ceone. coni xst/java> 15

sel ect="string( 20011012T17:56: 20" )"/ > <xst:var . )
ElenatscHoDssecandmiesultiple child elements <otherwise> to support multiple options.

="t§S§‘t ext ensi ons. Dat el nf 0: get XCBLDat e($OrderDate)"/ >
</ X ‘:CIE‘

wﬁ?at‘iﬁ@ﬁ%@} upber of argunments used in the

Liyvhen fest! - i
st L R TR LT

f usesiehen™ 0071] Different from XSLT, both gl obal and

| oszsl:otterwisb ltest="dd@Mfeoded Pf i ed during t he
t r SUENGEC odeid>enst: vEhearthet'] U@iM@Oded”/a<§éaM

gl

(odgfl> nodi fyi ng
ehal:othadriied! es during the

<xsl:otherwise>

<UOMCoded>No UOMCoded Info</UOMCoded>

</xsl:otherwise>

</xsl:choose>

Only the last child element <otherwise> does not have the atiribute “test”.

[0068]
string:

The following built-in functions are supported in the second embodiment. A function

<xst:var name="StreetAddress” select="string(‘ 19191 Valco Parkway’)”/>
<xst:var name="City” select="string(‘Cupertino’)”/>

A function concat:

<xst:var name="Address” select="concat($StreetAddress, ‘, *)"/>
<xst:var name="Address” select="concat($StreetAddress, $City)”/>

A function string-length:
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transformation. 25 <!-- d obal variabl es using
built-in functions --> <xst:var nane="gVarl"
waeleoiaést ri ng(' This is a gl obal variabl e')"/PBCT/US2003/025204

<xst:var nane="gVar2" selects string-length('This is a
gl obal variable')"/> <Root§2%0 Begi nni ng of the
tenmplate for Root <!-- Mddify global variables -->
<Misiiviar sa®SBahSth? iselbite steings tongy S SeastAddyeasy 1>
sel ect="concat ($gvarl, '-nodified )"/> 35

A funsiidvbslibfstéeld obal Vari abl e> <Mbdi fi edd obal Vari abl e>
<xst:var name="gVar2" select=" nunber ( $gVar 2+100. 50) "/ >
<ot hadE shbMatdialt &tectO sab-strinBh ddtes3 @i 19)Vhe

gl obal variable --> <Agai nMbdi fi edd obal Vari abl e>

XSty \, = rl:. = $
oo BRGSO SRR S o
Cupex?ﬁi@’é/t@éﬁehﬁﬁ G HdSRAABNGABRihg(.24s [ BUP2|ValtrePakwayibfor the variable
o B Sl T SHSTEE SR AP R FLONA ¢ cion

S L S A R e K i S

[0070] oot Javh extensiom furetioengahdeesebustclikedbe byidinin, fungtions withythe
have, as. its ghildren comment, include, or tenplate, as
namegGHATSIY ¥4¥8 di scussi on above of variables, and as

S Qe RBl A harTeS1Ori @b ak@$nsFjave-htthi/ Al gommerceone.com/xst/java>
xm ns: xst="http://ww. commer ceone. conl XST" versi on="

¢ ;QSf{’é%ﬂl AU C,{)ﬁﬁéphéf\;ecité’éﬁ‘g%@@bﬁ 012T17:56:20°)/>

<)§f§ |1?'§1n§t= T{‘g n%rgl&gao'&estie :tegﬁgg%.> {ggglﬁ %@BLDa’%@OrderDate)”b
<xstwbind-te at e nanme="Nodel "/ 15 </ Boi

<|ﬁ?§%‘2§f’2&1§‘i‘3?\r}gr name=" I\Iode2"e g =/ Eorng=

sel ect =" Node2"/ ><xst:val -of sel ect="$Node2"/></ Node2>
The nuhftsobbarguments used in the template to call a Java extension function should match the

number of arguments of that Java extension function.

[0071] Different from XSLT, both global and local variables can be modified during the
transformation. The following is a sample of modifying global variables during the
transformation.

<!1-- Global variables using built-in functions -->
<xst:var name="gVar1" select="string('This is a global variable')"/>
<xst:var name="gVar2" select="string-length('This is a global variable’)"/>

<Root>
Beginning of the template for Root

<!-- Modify global variables -->
<ModifiedGlobalVariable>

<xst:var name="gVar1" select="concat($gVarl, '-modified’)"/>
</ModifiedGlobal Variable>
<ModifiedGlobalVariable>
<xst:var name="gVar2" select="number($gVar2+100.50)"/>
</ModifiedGlobal Variable>

<!-- Modify again the global variable -->
<AgainModifiedGlobal Variable>

<xst:var name="gVarl" select="concat($gVarl, '-again’)"/>
</AgainModifiedGlobal Variable>
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</xst:tenplate> 20 <!-Second tenplate -->

<xst:tenpl ate nane="Node 1 "> <Nodel><xst: val - of
wagedogotabs@ar am( Nodel) "/ ></ Nodel> </ xst:tenpl aP€EUS2003/025204

</xst:tenplates> 25 [0074] £ this sanple, the

el enent val-of is used for t content of <Nodel >

while elenents var and val -of are used for that of
[0072% enBint schind éoreacty hbhe Xiaglewents crn be faimnd i Eigre bd-off Fig. 154,

e RIS TR G B0 ot ot

deterhfi3B! ate. It also provides the |ayout for the
target/transforned docunent. A tenplate 30

IS
[0073¢t | Vhe Sloplemsadeaplaiestinieanst ATEH ora ETRlAEsuREfocument. T

e SO
can i (T ETE sl JRAE B L RE, S £ in T CARRIRove of
variabled, ahfles sl wllement . XST tries to send t he

transformsd cont t of .a t he event of "
A g R S R A L S L e
elveron="l9">35 <xst:tenplate match="element nane to
mhcommgmo@&smmm@tesﬁxﬁwmew
cofly=Titst thplaese” deferred="truel fal se" 40
| nolstfmptae haner Raose’ al i as="nanme only used when
at{m’;okwte copy is ture and inclusive is fal se"

‘nanme of the root element for the dont

k ki ped" WD 2004/ 017166
é %%918%%@%4 25 %gﬁ;?rpsl : g? of elenents to be
?deg Qfél d I ?./ 'es% q%f)‘r”l\foldg%”/gfk@% c%f

T syn is the
d in the source docunent to match
fo? ¥>ch t he ten‘pl ate wi || be | oaded/ unl oaded at the
SAxxettemplags st art El enent/ endEl enent.  Namespace i s

t hel-n8emagdaeplate -Pat ch for the el enent. The defaul t

v akxettdnsplate inbme€dodell $>a flag 10 to speci fy whet her

t heNdéf1aukit: vabbagelect=I"sardm(Nmjey ) "*he¢Nedek>ce to t he

t akgettefl@rurent . The default value is false. Deferred
| Scgot-kRPld@>speci fy whether to defer the output of
the content of the tenplate until the content of its

[0075)]?]1 2 3}1 1§ %sﬂg e[}'lé §1e91t%hp\9gl-of ?ﬂ%e%éﬁﬁé Eortént o I<§~%dﬁ1> while elements

sive'l ecify ether to copy t
var aﬁamﬁl of art hsed ﬁ)ﬁthaebﬁsrmmntt@J dde2>1t Ehgﬁtusdgf@mtérhe diisassed below.
opy=true. The efault vcdfluelstr

100785 aRermeent G 1 PRRNEESRS EES TPbp e amtorodiahesgope/ife

time'oPfhe template. It also provides the layout for the target/transformed document. A template
is activated or loaded at the SAX event of startElement for the element it matches in the source
XML document and will be unloaded at the SAX event of endElement for the same element.

XST tries to send the transformed content of a template at the event of endElement if possible.

The syntax of the template element is:

<xst:template
match="element name to match”
namespace="namespace to match”
copy="true|false”
deferred="true|false”
inclusive="true|false”
alias="name only used when attribute copy is ture and inclusive is false”
domsrc="name of the root element for the dom”
skip="list of elements to be skiped”
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15 target docunent when copy=true and incl usive=fal se.

The default value is null. Donmsrc is the nanme of the
web@awntieé n t he source docunent for which a DOMT/ES1003/025204

be created within the scope §>f this tenplate using it

as the root (el enent). D(]\/Iig al ways created as a

gl obal object and accessible to all tenplates. The

defpataht="isil afeldnzentatiolbe sakgds i ncl udes a |ist of names

sefasmi=Enli(leyervéd for fidnretuse) ‘€l enents t o be ski pped

during the transformation. The default value is null.

Paramis a 20 |ist of nanmes separated by "I" for the
el g sobe>be saved for later use during the
transtormation. The default value is null. Friend is

n al i f.th f ' h
0073 2L Sk B TF 0 B PRk LB o
for wﬁidlhcﬂ@edt_feh@laaf thiil B¢ ldalded:lmﬂbatadiam gm_eﬁvle@embttotf v‘attEtSﬁQOt/endElement.

unl oading of a tenplate are _tri re t he . :
Natnespeqh s ICRAPRAEEHE 1t BTG AP ie S AR Copy s  flg
)/ 0P | BRb HeQBrgb0ddclient. The default
to Sp?%%%%}?%ﬁ %%%lhg{hag%ﬂlshté%ggfteﬂﬁg .0 {n'%hi sis tgo [ nsure g e e

valud ie @ilsd. HReforediad flayf torspedifyomhdtherdo defentiieoutat of ietcpatent of the
execution of it

tempateuntd dhe eqntes 8?1 Héﬂz{tr&%ﬁ%%%%e%%éﬁ}pﬂy ' ’tﬁegdegéﬁelﬁ% %lgg a@fclélfsive is alag
to sp;éjé‘g%t@ngﬂltlér% %gﬁ‘}dthte hems @ el 106t entanbd tHeatdetddcangat when copy=true.

<xst:val -of sel ect="sel ect expression"
The difanit vidwe isdtue. dilialy arcplacpuentderhsnage of the rpgl dement copied to the

T A P
namd STthdSRARA! R3h& ShircefochifR#Ofor Wkch DDDMistY bexpratsisivitina the scope

can be used as the value of the attribute select. L obi d
of thisdtemplaterusingris a3 BeaogsaelamendrDONAIS alwaysgeated ¢ dglobal object an

t at F e : KAV s .
acceggl?qg k:(} azlftgg? zit s&fﬁ%ﬁ%@% gél)ﬁk }s>1‘.ﬁh(./g§rk|1% g}céudieg azlawt ncl),lft ngg}eg separated b?f
«“» forahé dleinents o be skippad dringthié tramforafation.lteotefiudwalue is null. Paramis a
Built-in functigns include those XST . byilt-in . .
st of es RSraaT | b HEWBSnE b DS et e diripg fhs pansformation
The §§flaﬁ‘f Yaind id duig (Fr%d Yedd AR & ihe/mmeld\tRe 8¥hemsh @ik dodrcd document to

ava extension nction. It must include the cl ass
matdhatTheaethuttateheds naelhe separated by ":" For exanpl e:

<xst:yal -of . . . o .
[007§£| ecgtgrl"ectg‘ﬁma%tb‘f?ﬂg? orlpadingand feagivption oz yloading %feattﬁglplea{‘e are
Higgef@ﬂ(%\’t% SA80R)ents>a pardmakpidddnshesedtd defeihe brxecution/output of its
expréssion with a BC]\/I For exanpl e; <xst:val %f
childeimplites' to/thé Emote pepmchal afthe pavertt his is to insure that the needed

. . domE"Li st tail"/>.. . i | : £ th
nof 5 LR SRR o R L0 R o gl e
sourBXB6Resnen. [0080] Attri bute di sabl e-out put-escapi ng
i s used to disable the escaping of the follow
[0078har adgainsthe elementyai-of is uged tqjgngl}{lq selectgd £o égjgth{: fasee document.
characters as & t; &gt; and &np respectively. [0081]
The_ el eme t var is used to define/declare a variable

[ n?%;lz Ay {eictagl es arg nmutable in

select=""se Xpression

dom="dom id”

disable-output-escaping="yes|false”
</xst:value-of>

Element val-of can be initialized using a valid XPath expression.
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15 XST. A variable can be either global or local to a
tenplate. Al variables which are direct children of
wa@2a0e/piled e are gl obal ones and accessi bl e to BET/US2003/025204
tenpl ates. <xst:var name="ig' 20 select="sel ect
expression” donm="domid" </Xst:var> [0082] Elenent
var can be initialized using a valid XPath ex reSS| on.
[00791A t rThmion‘dmme@amSﬁen%n@%l@ed & thpaelue pf theptikibyts selget. Param

ource for the sel ct/
.
selectﬁ*ﬁﬁﬁﬂGCo‘ﬁﬁf Co@E3] Veiableas b aitatde varitbles rerepample: <xst:val-of

lustrates the expressions set ou{ %m
selectz (1. eﬁ@ltan@gnqﬁlgn%mcb@p ithase &S built-in ctions described above. For

examfe;lgr S%(%t oﬁ gél%@"i’é)}%(t rﬁg_g iﬁ‘é‘tﬁgzﬂ %Vy e&gﬁsmg%;@a} Java e%;;telnsmn
functiéar It atiksEiacludé thg dss pathiand inetiedd mamse separa‘eeddw “YarFor example

=" gV -
<xst: \?pi-?)% gggq:cgg gclopbgo%lggeggl{ceq;ggsh‘%ggng ‘éer get[gatgﬁme@vo 2000)”/>.

XPatl'@?b%‘fFfe S e%%df(ﬂ }Q&t‘g %ﬂ?&‘eﬁé}oﬂ@i&g ?:]%%)Ilqegjog @gémlyl@’f kaghal-pf / >

selectéwbl@t@inammwlmmsmﬂ’f dmaF”bﬁt(HBB@&eﬁm@@VaThe attribute dom is used
" ></ L@eGI obal Va ia

to spesi SCPONLAOVEE b e IS Xafh eypression.

[oos@ el e &nb&eﬁﬁaﬁidﬁﬁ&&@@pﬁ@s Viaed Rldisble thé escamgiome following
ul

vari ables using built-in functions -->
characmd iKf + enfo Bap Vel texseape Su5e charadlpts as s & and &eamp
PCT/ USZOOS/ 025204 27 <xst var nane="gVarl"
respegityel¥et = concat ($gVar |, '-nodified )"/> <xst:val -of

[008He! eTheelbaVal varisused M diflricaibGianbaktizbie mXSE. Varlables are mutable in

<Modi f i edd obal Varj abl e> 5 <xst 9
XST sk vaiiable eamhecsitheygiabal or 1 %bto%t)empL xgl? V'il}'éﬁb egfwhlch are direct
hﬂd%gllf temglg\éaa{rg fgfoﬁa oﬂem %ﬁc@%@)l@ hpdVanifhte> <!'--

oba vari es --
<Agai nMbdi fi edd obal V ariabl e> 10 <xst:var
naggevavarl " sel ect ="concat ($gVvarl, '-again')"/>

<XYlameabigef sel ect="$gvarl"/>

</ AGL AN bedELRhA Var i abl e>

dom="dom id”
</xst:var>

[0082]  Element var can be initialized using a valid XPath expression. Attribute dom can be
used to specify a DOM as the source for the select/XPath expression. The same set of
expressions as for element val-of can be used for element var.

[0083] The following code excerpt illustrates the expressions set out above.

<xst:templates name="variables” xmlns:xst="http://www.commerceone.com/XST"
version="1.0">

<xst:template name="Root">

<l-- Global variables using built-in functions -->

<xst;var name="gVarl" select="string('This is a global variable')"/>
<xst:var name="gVar2" select="string-length('This is a global variable’)"/>
<Root>

<!— Use global variables -->

<UseGlobal Variable><xst:val-of select="$gVarl"/></UseGlobal Variable>
<UseGlobal Variable><xst:val-of select="$gVar2"/></UseGlobal Variable>
<!-- Modify global variables using built-in functions -->

<ModifiedGlobal Variable>
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<Val O Node2><xst : val - of
sel ect =" par an( Node2) "/ ></ Val O Node2> <!-Use a param

WO 200405716MNode 1 ><xst: val - of PCT/US2003/025204

sel ect =" par am( Nodel) "/ ></ No > <Node2><xst: var
name= Node2 sel ect =" Node2" /><xst : val - of

sel ect =" $Node2" / ></ Node2>

<Ussilvac adnverrig¥let Idselest="goncaig$ e basll e cpedifighy 4% (' *

* <x@NabeRseldct*"SpVat ¥4 UselLocal Vari abl e> </ Root> 20
<kpdbdifiedGlobtBrariaklexst : t enpl at es> [0084] In sever al
ekMHéﬁﬁ&lGlb@leﬁﬁdtHl@W the followi ng XM. source input

| Sy an&%z"%lee&hmseWt +i00g0)"~
<Boi ng> <Node2>This is

RS 1</ Nod
@P éﬂ?’g got> 30 [0085] This XM source
1Ql%e§ he preceding tenpl ates

pr ‘ﬁ%é (ﬁlg é;&o out put: <Root >

 EAPRET B £ B IO .amqeﬁ@g{é%fq again!)'’>
<6§§@®'@£SWT&&V@$]Z’§></ Used obal Var i abI e>

<o gdinodifmdilokat Vaigbie=This is a | o

v &tV O MNo dedpticL st wdlkd Mesttict="gar@ndN ad é/B/T 24QfNode2>
<MiditfdeadsdrahalVar i abl e>125. 5</ Modi f| edd obal Vari abl e>
<AgajdeModidh v giddH seleal=¥paramiiNedelhit/s<iNodalgl obal
V%N&Qhki@%xfﬂaﬁ%"ﬂaaw%ﬁew ‘N6l f+edG sl V

ar% pteg MNode2>This is Node 2</Val Of Node2>
Lo onsiipee s
Vgn ee%%ﬁ/%a %Qb oo oni%!?s ?‘b?%%e Ned&el ocal Variable>

e ocal Vari abl e> </ Root> 45 [0086] The
foﬁ‘%\}iﬁrﬂ aleg g sanpl e tenplate using a DOM attribute:
<xXIxstiERpiefas nane="dons- 2"

xm ns: xst="http://ww. comrer ceone. com XST" versjon="

[0084]. 0" I MpezbewNITNBat ol e dolywns XML spprce input 1s used:

<Root>
<Boing>
<Nodel bingo = "dingo">This is Node 1</Nodel>
</Boing>
<Node2>This is Node 2</Node2>
</Root>

[0085]  This XML source input transformed using the preceding templates produces the

following output:

<Root>
<UseGlobalVariable>This is a global variable</UseGlobal Variable>

<UseGlobalVariable>25</UseGlobal Variable>

<ModifiedGlobalVariable>This is a global variable-modified</ModifiedGlobal Variable>

<ModifiedGlobalVariable>125.5</ModifiedGlobal Variable>
<AgainModifiedGlobal Variable>This is a global variable-modified-
again</AgainModifiedGlobalVariable>

<ValOfNode2>This is Node 2</ValOfNode2>

<Node1>This is Node 1</Nodel>

<Node2>This is Node 2</Node2>

<UseLocalVariable>**This is Node 2**</UseLocal Variable>
</Root>

[0086] The following isa sample template using a DOM attribute:

<xst:templates name="doms-2" xmlns:xst="http://www.commerceone.com/XST"

version="1.0">
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<xst:tenplate nane="Root"> <!-Bind tenpl ate Nodel for

DOM creation --> <xst:bind-tenpl ate nane="Nodel "/ >

WO R®INK166 <! -- DOM XPath. The DOM i s created PEI/US2003/025204

tenpl ate Nodel --> <Node 1><%§t vaI -of sel ect="//Nodel
[ @i ngo="dingo-1.1']" donm="nodel "/></Nodel> <Node
1 attri but e><xst:val -of sel ect=" //@)I ngo"/ done"node 1

" sxstionplate namaTRoo'2> <Nodel - at t ri but e><xst : val - of

s el-edind feh@ata PodetlforddOM cregf=*nodel" / ></ Nodel -
ateti ind-esmplfte shiReotNoded/ kst : t enpl ate> <! -Tenpl ate
us@dopnly to create the DOM --> <xst:tenpl ate
naePORELPath C TRY BOMIiS Ercard@ i teemldiotielde! /> 15
</<>ﬁﬁheif4§%{ @51%%@1&@%1%&@@@%@&@ -1.07't @Rt atode RPOt/Node 1>

T &o%e St S8 QMiRD" SR a08e NodeNdde -attribute>
do L?Hgg%%g{g? %lzé’;fsge o’% t">@son§@ ‘ﬁéfﬁ Il'g‘%;ﬁ-hﬁoééiuyﬁ‘@Nodel-

1.241UPWSHe1> <Node 1-attri bute>di ngo-1.1 </ Node
1-4ReMTbut e> <Node 1 -attribute>fal se</No de
1-dxstigmeplele> 25 </ Root> [0088] El ement bind-tenplate
is used to activate or bind a tenplate when the val ue
of<!+-HEemplampbed enlpta eicatgtee ROM r>mat ches t he name of
an<xet:empitte hameHNoglo Ll copyatialsa® domsiTHiNoded "/onl y
necessary when the tenplate attribute copy is fal se.
WhgRsiGQpMales>t rue, a tenplate can bind/load 30 any
tenpl at es vvlthln its scope as long as the child
[oos'faﬁ”plrﬁé ?di\ﬂ;ﬂl GOmBlAtERETEBbV 1 c&é&?ed%ﬁ%&ﬁ)llo%ﬂﬁgut@ﬁ@late Nodel.
e syntax matching and activating a tenplate is
The ottit dbéumerit esipk altie tennzlate atd ehe/ source Qloe@hernt hlbOT’Q)lISI owi ng
tenplate: 35 <xst:tenplates nane="bi ndi ngs"
xm ns: xst="http://ww. comer ceone. coml XST" version="
1. Roeotzxst : tenpl ate match="Root"> Begi nning of the
teﬁ}:&b@ﬂéThl@rlS o6t 1.1£R¥ste}>40 <Boi ng> <!-- Bind/l oad
t edpodil exttikdbdte>dingos1.1</Nodel-attribute>
<Nodel-attribute>false</Nodel -attribute>

</Root>

[0088]  Element bind-template is used to activate or bind a template when the value of the
template attribute match matches the name of an element in the soufce document. This is only
necessary when the template attribute copy is false. When copy is true, a template can bind/load
any templates within its scope as long as the child template can match an element in the source
document. The syntax for matching and activating a template is <xst:bind-template
name="id"/>.

[0089]  The following template:

<xst:templates name="bindings" xmlns:xst="http://www.commerceone.com/XST"
version="1.0">

<xst:template match="Root">

Beginning of the template for Root

<Root>

<Boing>

<!-- Bind/load template Nodel -->

<xst:bind-template name="Nodel"/>

</Boing>

<Node2><xst:val-of select="param(Node2)"/></Node2>
</Root>
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[0090]

syntax is:

<xst: bind-tenpl ate nane="Node 1 "/> </Boi ng>
<Node2><xst : val - of sel ect ="paran( Node2)"/ ></ Node2> 45

W& LRa017166M0 2004/ 017166 PCT/ US2003/ 025204 29 PENUSmN3/025204

the tenplate for Root </xst: isfnpl ate> <xst:tenplate
name="Nodel "> 5 Begi nning of“the tenplate for Nodel
<xst:var nane="Node 1 " select="Node 1 "/>

<Nodef thextemplatel fooRoglel ect =" $Nodel "/ ></ Nodel > End of

t kexst:emplate for Nodel </xst:tenplate> 10
</xst:tenplates> applied to the source input above,
prosiuepsiatdnie!"Nedemg out put:  Begi nning of tenplate
f @y Bﬂﬁé <BaRlate forBRIRRY> Beginning of tenplate for
issél&tﬁq@@e}ﬂgl\bdel >End of tenplate
fo tv ql %ct—2§N §>i s Node 2</ Node2>
<:$§Og %)T\{ e ?ate for oot [0090] El enent
61 dd/ append an attribute to a user
d&fxshéan té?nsnt Its 25 syntax is: <xst:attribute
name="id" select="select expression" </xst:attribute>
36</¥30£w1]1?1at§$>ke el ements val -of and var, the sel ect
expression is a valid XPath expression. [0092] The

appliddiol ths\augeet iepyl abbees; produses the dpllawieg onfg=" attri but es"

m n _II h A . 11} H :II
X B?giml)l(r?gtoftertn}oﬂte/%owgotcomr ceone. com XST ver si on

<Root>

<Boing>

Beginning of template for Nodel .

<Nodel1>This is Node 1</Node1>End of template for Nodel
</Boing>

<Node2>This is Node 2</Node2>

</Root>

End of the template for Root

Element attribute is used to add/append an attribute to a user defined element. Its

<xst:attribute

name="1d”

select="select expression”
</xst:attribute>

[0091]  Like elements val-of and var, the select expression is a valid XPath expression.

[0092] The following templates:

<xst:templates name="attributes" xmlns:xst="http://www.commerceone.com/XST"
version="1.0">

<xst:template name="Root">

<xst:var name="Node2" select="Node2"/>

<Root>

<Node2>

<!-- Attribute using a variable -->

<xst:attribute name="attr1" select="$Node2"/>

<!-- Attribute using a built-in function -->

<xst:attribute name="attr2" select="string(‘'my attribute 2")"/>
<!-- Attribute using a param -->

<xst:attribute name="attr3" select="param(Node2)"/>
<xst:val-of select="param(Node2)"/>

</Node2>

</Root>
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35 <xst:tenpl ate name="Root"> <xst:var nane="Node2"
sel ect =" Node2"/> <Root> <Node2> <!-- Attribute using
w@200a01AM e --> 40 <xst:attribute name="attr!| "PCT/US2003/025204

sel ect =" $Node2"/> «<!-- Attrg(pute using a built-in

function --> <xst:attribute nane="attr2"

select="string('my attribute 2')"/> <!l-- Attribute

usyxstytemnlateam - - > <xst:attri bute name="attr3"

selasttenipatesn( Node2) "/ > 45 <xst:val - of

sel ect =" paran(Node2)"/> </ Node2> </ Root> WO
when%?%&%iﬂ@ﬁm?@ﬁhﬁﬁ%@%,(ﬁ&ﬁﬁés tha@ollowing butpetrpl at e>

<

xst:tenpl ates> when applied to the source input
produces the follow ng output: 5 <Root>

AR

< Lhpnil Bl RodSo! =) ihde 2 M3 THI DI Qo de 2>
a r@%ﬁiﬁg&}rg&l{%@g&%zw ?hi%slyigttéﬁ&l\%g% 2 </ Node2> o10

< 3] Elenments if, choose, when and ot herw se

i
ardNOd&d to provide logical operations in XST. A

vaVReotkpat h expressi on can be used for the "test

expression", i.e. the value of the attribuyte test. ) )
[0093Fhei Elesyantsif, dheosel when gnd pthervdsg are ugad togkpide &g&?i gperations in

</ XSt... 20 <xst: C > ; =k he value of th
XST'erVFL‘QQ{%ﬁh QXPr lf’?tc!ggv\ﬁ é Elged:fég th:eot {sg ?%\12?2%1%%,??4:.; test o e

attribBRERS Theid syntax: . . . </ xst:otherw se> <xst:otherw se

test="test expression"> </xst:otherw se>
<xst:if test="test expression >

<[xst:if>

<xst:choose>
<xst:when test="test expression”>

</xst:when>
<xst:otherwise test="test expression”>

</xst:otherwise>
<xst:otherwise test="test expression’>

</xst:otherwise>

<!—The last otherwise in the logical construct should not have a test expression -->
<xst:otherwise>

</xst:otherwise>
</xst:choose>

[0094] The following template:

<xst:templates name="logical-operators"

xmlns:xst="http://www.commerceone.com/XST" version="1.0">

<xst:template name="Root">

<Root>

<xst:var name="Node2" select="Node2”/>

<Node2><xst:val-of select="$Node2”/></Node2>

<xst:if test="$Node2="This is Node 2">
<ResultOfLogical Operations>Node2="This is Node

2"</ResultOfLogicalOperations>

</xst:if>

<xst:if test="$Node2">
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30 ... <!-The last otherwise in the |ogical construct
shoul d not have a test expression --> <xst:otherw se>

W 2008017166 her wi se> 35 </ xst:choose> [0094] TPET/US2003/025204
followi ng tenplate: <xst: tenpi ates
name="1 ogi cal - operators”
xm ns: xst="http://ww. comrerceone. com XST" versi on="
1. 0" sResaliOSegical Onpretions>Hiane varglle - §Neﬁ@?oi/Besul&%Tfos}a@OPeraﬂonP
naitestifNode2" sel ect ="Node2"/> <Node2><xst: val - of
sedxeteilfte"sﬁ\bdtemécte@b'wodeb <xst:if test="$Node2='This
I's Neﬂ@ua()ﬂégﬁcil?sﬂahbms acd @ arvatinlas>Node2=""Thi s

| SNNagE/REsuHORR B bichIOpeRgionet Oper ati ons> </ xst:if>
de2"> WD 2004/ 017166

test ="
P?é gg)e'y 025204 31 <Resul t O Logi cal Operati ons>Has a

o W el g o o o

ati ons>Does not has a variable - 5
$Nod&XS: tO‘ LO%I cal quratl </ xst:if>

<xst <¥Hethsawise 66T DR %= This is Node 1

"' <sOutzChois 3sTNpde Zé/q\ﬁﬁje 1</ Q,It > 10 </ xst:when>
<xst <bshethwivase>t est =" $Node2=' This i s Node 2"' >
<Qut =xdrioshdreishloekt="SNo@eR=*Thkis i=sNoda HEr wi se>
<xitoThigiyINsé&e 8€tut® $Node2=" This is Node 3"'> 15
<Qut 2&Rt-sthbsvibiede 3</ Qut > </ xst: ot herw se>
<xXst QihgkdMyie2 <Qut>This is Node x</Qut>

<Qut>This is Node x</Out>

</xst:otherwise>

</xst:choose>

</Root>

</xst:template>

</xst:templates™>

applied to the source input above, produces the following output:

<Root>
<Node2>This is Node 2</Node2>
<ResultOfLogicalOperations>Node2="This is Node 2"</ResultOfLogical Operations>
<ResultOfLogicalOperations>Has a variable - $Node2</ResultOfLogicalOperations>
<Out>This is Node 2</Out>
</Root>
[0095] Element comment is used to add comments to the target document. It can be the child
of any template elements. Its syntax is:

<xst:comment>
content of the comments
<[xst:comment>

[0096] Element fall-back is used to provide the opportunity for an application to handle the
error events or the debug information when an action fails for the template elements bind-
template, load-template, and redirect.

[0097]  The following template illustrates the syntax of fall-back.

<xst:itemplate ...>

<xst:load-template name="$templateName’>
<xst:fall-back>
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</xst: otherwi se> 20 </xst:choose> </Root>
</xst:tenplate> </xst:tenplates> 25 applied to the

waoouroeTishiput above, produces the foll ow ng ouP@IIUS2003/025204

<Root > <Node2>This i s Node Node2>

<Resul t O Logi cal Oper ati ons>Notde2="Thi s i s Node

2" </ Resul t O Logi cal Oper ati ons>

<Re subttrdbssagg>Tail Gpload tanapiats st ealueef abl e -

Sl e 22JtRaplateNabied i<ttt Gpesaget ons> 30 <Qut >This is

NodgsPfallB4atke> </ Root > [ 0095] El enment comment is used

to add comments to the target docunent. It can be the

ch/)lsgten%%@;ny tenpl ate elenments. Its syntax is: 35

<XSt:co nt> content of the comments </xst:comment>

009, El epent. £al 1 bagKq .0 HRIENH1H 8 Handler
1t SERHRIPEFS g o ‘SRR BB SR LRGP Rt Brrort
provi%!édedytﬁe @pplldalﬁoﬂebwlghé: tafrgatda@:ﬂrgafnt.v\hen an action fails

or the tenplate elepents bind- te ate, .
[0098] oo NEep! b eactuis o Ip o PO SH] DIch 5 # DR gr other ree

L] ' i &ACKs syntax is:

sruc BT Lo R G bIRABH B it 0B mOtRChs sy

nametfobleashplehiceRlactettexpresdon’t ddmh="h&ck > WO 2004/ 017166

PCT/ .US2003/ 025204 32 <xst:nessage>Fail to | oad

t el @bEeackst : val ue- of

sel ect =" $t enpl at eNane"/ ></ xst : nessage> </ xst

al | < +henplate> If the specified tenplate
[009déan' ?ﬂ%‘g&ﬁ\)&g%%{gﬁﬁ{l t%' gssage will be gent to eitggr |
t hexsErergiatenoine="foqrreach "deulnbysteltnipmiresd oosf 1 919/ XL/ Transform
t herdig=geio"docunent. [00981 El enent for-each is used
t OcylsDRBnI4tE AktaB="0rdeiDepdil" odarc="hiscOM@MIdetaitibher tree
1Q Ggetsdaire created for a fragnent or subsection of
th s't:#ﬁ,%}etac QUL st RS ethitehiDetai 0= Plist©fedmDetail >
sel et e%l?l&t%&?l&s?%p sef!el‘a{mldcgl-ﬁarﬁé()('9$i<fx§trzva@-%§h>
15 1044 prcmuaaiaw £npl at e:
scleC . uyerLinelic
</xst:for-each>
</OrderDetail>
</xst:template>
</xst:templates™>

when applied to the following source input:

<Order>

<OrderDetail>

<ListOfItemDetail>

<ItemDetail>
<BuyerLineltemNum>8001</BuyerLineltemNum>
</TtemDetail>

<ItemDetail>
<BuyerLineltemNum>8002</BuyerLineltemNum>
</TtemDetail>

</ListOfltemDetail>

</OrderDetail>

</Order>

produces the following output:

<OrderDetail>
<BuyerLineltemNum>ItemDetail-8001</BuyerLineltemNum>
<BuyerLineltemNum>ItemDetail-8002</BuyerLineltemNum>
</OrderDetail>
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<xst:tenpl ates nanme="for-each"

xm ns: xst="http://ww. w3. org/ 1999/ XSL/ Tr ansf or ni'
waoeggioonss 1. 0"> <xst:tenplate nane="O der Det aP¢1/US2003/025204

domsrc="ListOf | tenDetail "> derDetail > 20

<xst:for-each select="//ListCFltenmDetail/ltenmDetail"

dome"Li stOf I tenDetail "> <BuyerLinel t emNune<xst: val - of

sel ect ="l ocal - name() "/ >-<xst:val -of select=",
[0100); ><EBuyent inchusdetie nsadrte indludstadfisioneldemplates/s@red ieteaiplate source. A

t.t late> </xst:te at es en lie
URTERGREEFbYETRY S melofish S Briiiiie 96 58 EBp e source. s
syntaglis, Ste¥ihtRabaied-hzi”/ < t enDet ai | >

<Buyer Li nel t emNunm>8001 </ Buyer Li nel t emNun®
[010Y); | { Efameand jqad-templatq is ised tgidckivate or load a template, in memory, dynamically

< FRel </.R: Lpel t e .
e ha e T ———
paransét@sdethe tpmphiteclosdddn Ehbsel Jacarhdigrs @édnbt be delatkariPeicxcnplate loaded.

<Buyer Li nel t emNun®l t enDet ai | - 8001 </ Buyer Li nel t emNunp
The lggéje)c/l templgte can access the rnur?t?me context of the loading template which includes the

' tail-8002</ Buyer Li nel t emNune
Toca e e 1 S 166 PeT) Looh0s/ 095204 35
[0100] Element include is used to include additional
t enpl:badgemplateatines  Rudpbatpidit-e source. A URI Resol ver
pr Gﬂtdsdﬁﬂh-@dnhh@m@ﬁﬁﬂi’C@lécﬁﬂ’séléctl&ﬁﬁéséi@nfbes0| ve the uri

f0r<xfsi?'®iﬂ:1-®§hﬂﬂ&ﬂeng’cﬁlecﬁ”%ele@ﬂéﬁ R%sib®> <xst:include
href="uri"/>. 5 [0101] Elenment |oad-tenplate is used

taaghivpte or load a tenplate, in nmenory, dynamcally
as the content of the tenplate under execution is

I ng out put,. The |,0adj tenpl ate can, pass )
The o dfhe SaB seriplgies g e PORaEHSmPlHL S Reniseeanding to the
secoddegehodahedte declared in the tenpl ate | oaded.

<xst:templates name="loading" xmlns:xst="http://www.commerceone.com/XST"
version="1.0">

<xst:template name="Root">

<xst:var name="Nodel" select="Nodel”/>

<Root>

<Nodel>

<xst:load-template name="loaded"/>

<xst:with-param name="message" select="string('This is the output from a loaded
tempate: Nodel is not null.")"/>

</Node1>

</Root>

</xst:template>

<xst:template name="loaded">
<xstiif test="$Node1">
<xst:value-of select="$message"/>
</xst:if>

</xst:templates>

In the above sample, template “loaded” is loaded by template “root”. The equivalent template
after the loading is shown below.

<xst:itemplates name="loading" xmlns:xst="http://www.commerceone.com/XST"
version="1.0">

<xst:itemplate name="Root">

<xst:var name="Nodel" select="Nodel”/>

<Root>
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The | oaded tenpl ate can access the runtinme context of
the | oading tenplate which includes the |ocal
wo a04abilee and parans. Its syntax is: 10 PCT/US2003/025204
<xst:load-tenplate name="tenplate id"> <xst:with-parm
name="idl " sel ect="sel ect expression!> <xst:w th-parm
name="1i d2" select:"select expression!> 15 </ xst: | oad>
ThNofl@l™ owi ng sanple "tenpl ates" includes a pair of
" keenif este"$NodedBnt s, according to the second
erkafiaRAIf selsxst'stiirg(ilhit B shaautput faadileagted template: Nodel is not
Xghipgrxst =" htt p: / / ww. conmer ceone. con’ XST* 20
vgyxgtgg " 1.0"> <xst:tenpl ate nane="Root"> <xst:var
del " sel ect="Mdel"/> <Root> <Nodel > 25
t ngﬁiatéen'pl ate nanme="| oaded"/> <xst:w th-param
n% 358 sel ect="string(' This |s the out put from
(LieEw tempate: Nodel is not null.')"/> </ Nodel >

</Root> 30 </ xst:t t t
[OIOZLaWEElem@%@@psggeslgﬁg offa g&ﬁs%t ens]%ggs %tffg{lt B ue- of

<xst: 1}51@45%;3 ) teﬁ@%ﬁ@ﬁi@ shge</35t: nfésé‘a%?ﬂ ff </xst:tenplates>
e above sanple, “tenplate ™| oaded" is |oaded
[0103] enpEletrent redivect is Ted tepdireet| aapart afghppatpat togfspg@ﬁpci%rget Its
| padi ng i s shown below. 40 <xst:tenpl ates
syntaj e="| oadi ng"
megﬁeaﬁéctefgf& R4y www. conmrer ceone. coml XST"  ver si on="

L7 o?fﬁ t&ﬁé‘?dﬂ%&e@ﬁ% "Root "> <xst:var nanme="Model"
é{"? <Root > WD 2004/ 017166
025204 34 <Nodel > <xst:if test="$Nodel ">

The following is a sample templates using redirect:

<xst:templates name="redirect" xmlns:xst="http://www.w3.org/1 999/XSL/Transform"
version="1.0">
<xst:template name="ChangeOrderHeader">

<xstiredirect eref="http://www.commerceone.com/sql/db_id">
<ChangeType>

<ChangeTypeCoded><xst:val-of
select=param(Add Additionalltems)”/></ChangeTypeCoded>
</ChangeType>
</xst:redirect>

</xst:template>
</xst:templates™>

A valid XPath expression can be used for the value of the attribute eref.

<xst:templates name="redirect" xmIns:xst="http://www.w3.org/ 1999/XSL/Transform"
version="1.0">

<xst:template name="ChangeOrderHeader">

<xst:var name="db_id” select=""param(refNum)”/>

<xstiredirect eref="concat(string(‘http://www.commerceone.com/sql/db_id"), $db_id)”>
<ChangeType>
<ChangeTypeCoded><xst:val-of
select=param(Add Additionalltems)”/></ ChangeTypeCoded>
</ChangeType>
</xst:redirect>

</xst:template>
</xst:templates>
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<xst:val ue-of select="string(' This is the output from
a |l oaded tenplate: Nodel is not null.")"/>5
W& L00817166> </ Root > </ xst:tenpl ate> </ xst:t enpCHUSH®3/025204

10 [0102] El ement nessage is,used to for custom zed

messages. Its syntax is, <xSl:nessage>content of the
nmessage</ xst: nessage> [0103] Elenent redirect is used
to redirect a part of the output to a specified

The ehﬁlﬂygeﬁerenbe sref slgmﬂdlke tesolved by theelde&Qst)lVé? piowidied by thesapplication and

BV H TN TN
manaé@? Slbsd ﬁ%ba{e%q{ésamsj cbePt fiRCHedirect”.

m nNs: Xst = / www, W3. or g/ 1999/ XSL/ Transfornt _ 20
[0104} er sinoronte elnl@dﬁna;&gtboﬂemagn@ and buffered modes of transformation are

supp%%geln Pnstlr e}qa%%rdlélegdc "rr>nat<16<r§ thd n;?)%'tf fxgﬂlate ds in copy-mode. XST streams

ONfTer ceone.’co
out sﬁ@@%@%ﬁﬁﬁs@&nﬁe@&ﬁ@ﬁﬂ' yGote da@u’sbemmes afailable. Before loading or

| "
e L A Sy e A St
clear ﬁb r1:)@%(.1}~I ?‘%’e{ Al S&%ﬂ% (ﬁf enid t%ﬁ]?l bfas e o?éﬁﬁl@é&ﬁ@ﬁr SR CHERTg 2

e va attri e eref. <xst:tenplates
templ&éﬁ‘fﬂte' ‘teaplateesticams out the transformed content of itself to clear the path for the

I SR R S E -
mode; 5(%‘1‘ JRE nBATRAM ARt ek trRRIRHEF cOHRERNT raﬁf)éﬂdglhe/ tpansformed content of a

:redirect
tempﬁteeibgfowmdaac(mg itj mQ(s tatenp i theparertdprired eeyracddnt sql / db

[OIOQCh a%g@?%@tﬁ%’gﬁg’ qte \Jlsaltlseg]wpég $e needed information for a transformation
is notSfJaﬁ%le @&ftﬁ%ﬁfé%ﬂ@ trf pdaldes Blﬁlﬁér rlg%f Bhathge RypeGotamiformation.

ChangeType> </ xst: redlrect> .
Deferred-mode suspends the default behavior of streammg ‘during processing of a template. A

deferred-mode template registers with its parent template instead of streaming out its content.
Deferred-mode has no effect in a buffered transformation since the entire transformation is, in
effect, deferred. One embodiment of template rules allows a template to have only one
registered child template to be deferred. Other embodiments may support an arbitrary number of
registered child templates to be deferred. In the one embodiment, a parent template streams out
any transformed content of a previously registered child template, if there is one, and its own
content before it registers a new child template.

[0106] In the first embodiment, streaming on demand can be implemented with dummy
templates. Streaming of the transformed content of a template is done at the SAX event of either
startElement or endElement. By adding dummy templates, we can introduce additional SAX
events to reduce the transformed content in memory which will result in increased speed of
transfomation.

[0107] While the present invention is disclosed by reference to the preferred embodiments
and examples detailed above, it is understood that these examples are intended in an illustrative
rather than in a limiting sense. Computer-assisted processing is implicated in the described |
embodiments. Accordingly, the present invention may be embodied in methods for computer-
assisted processing, systems including logic to carry out transform processing, media impressed

with logic to carry out transform processing, data streams impressed with logic to carry out



</xst:tenplate> </xst:tenplates> W 2004/017166
PCT/ US2003/ 025204 35 The entity reference eref should
wheomestbesed by the URI Resol ver provided by theCT/US2003/025204
application and the return §€fuld be an obj ect of
com commer ceone. xst. swi j axp? Resul t Manager whi ch can
manage/ cl ose the opened Result object for the
transfome gracessitg, oﬁcqmﬂa}awcssmm@upwmg spoiges. Itis contemplated

streamn uf f ered of tr
s S B A Bl LPAC U S0 RE v
mod1ﬁé%1‘%n§ @r[’éﬂ!o%‘tﬁndtﬁ)n's ile 8P witlte spiTT of thedavantionuhd thrakope of the
fers of transformed content as data for output

ﬁﬂknhagohmssavallable Before | oading or activating a
hilg, t | at e parent tenplate streans out the

[0108§r an@ﬁoﬁ%’uﬁsﬁﬁ?‘&%t gf i tsel fn.tpo clear the path for
the streaming of its child tenplates. Before unloadi ng
or deactivating a 10 tenplate, the tenplate streans
out the transfornmed content of itself to clear the
path for the streamng of its siblings. In a buffered
node transfornmation, the root tenplate is not in copy-
node. XST does not stream out the transforned content.
It appends the transfornmed content of a tenplate,
before unloading it, to its parent if the parent is in
a copy-node. [0105] A deferred-node tenplate is used
when the needed information for a transformation 15
is not available for the tine being. It provides
buffering for less than a whol e transformation.
Def er r ed- node suspends the default behavior of
stream ng during processing of a tenplate. A
deferred-node tenplate registers with its parent
tenpl ate instead of stream ng out its content.
Def erred-nmode has no effect in a buffered
transformation since the entire transformation is, in
effect, deferred. One enbodi nent of tenplate rules
allows a tenplate to have only one 20 registered child
tenplate to be deferred. O her enbodi nents nay support
an arbitrary nunber of registered child tenplates to
be deferred. In the one enbodi nent, a parent tenplate
streans out any transformed content of a previously
regi stered child tenplate, if there is one, and its
own content before it registers a new child tenplate.
[0106] In the first enbodi nent, stream ng on demand
can be inplenmented with dummy 25 tenplates. Stream ng
of the transformed content of a tenplate is done at
the SAX event of either startEl enent or endEl enent.
By addi ng dummy tenpl ates, we can introduce additiona
SAX events to reduce the transforned content in
menory which will result in increased speed of
transfomation. [0107] Wiile the present invention is
di scl osed by reference to the preferred enbodi nents
30 and exanpl es detail ed above, it is understood that
these exanples are intended in an illustrative rather
than in a limting sense. Conputer-assisted processing
is inplicated in the described enbodi nments.
Accordingly, the present invention nay be enbodied in
met hods for conputer- assisted processing, systens
including logic to carry out transform processing,
media inpressed wth logic to carry out transform
processing, data streans inpressed with logic to carry
out
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WD 2004/ 017166 PCT/ US2003/ 025204 36 transform
processi ng, or conputer-accessible transform

wW@e@eesHbhg services. It is contenplated thatPCT/US2003/025204
nodi fi cati ons and conbinatbgyﬁ will readily occur to
those skilled in the art, ch nodifications and
conbinations will be within the spirit of the
i nvention and the scope ofptApsfol lowing clains. 5
[0108] W claimas follows: WO 2004/017166
PCT/ US2003/ 025204 37 CLAIM5 1 1. A nethod of

transf.orm docunent, includjiqg:,. 2 receiving events

L nggle&qde‘ggﬁngﬁqu{?&iancgw%ﬁ%}ngﬂd@'of el enent

start-events, input, events and. 3 el enent end-evenis;

g R IEIHG o IBRHERE Al L LR S clfbRievents and

e eHPér{%lhé\%Qtst he elenent to a naned 5 tenpl ate and
activating the naned tenplate or, |acking a match, by

reésiogﬁ?é%g % #hgelﬁgrﬁ%% ?n fof aﬁg{%hfe% b nafbhBR BB klement to 2 named

r espo o an el enment” end-event for a

tehislaeahd abeving thesiangedaemplathirnipckiagadnatembly dteating thejejement as
any, including: 9 responsive to instructions in the

corferiniaparuemeBhpl ate, outputting at |east some of

10 literal text or input events c rresgondin th? t he 4 lat

responding teaeeiement end-evertdr # guFE cfemeat Usigg pkaiching named template,
orresg%%ndi.ng to content of the current el ement; and

Iy e 9B i ng t he nat ching named tenplate. 1 2. The
nmet hod af

laiml, whetrein .Sl
corropge ot hS ek 5 BYRA Prbli OS] egetsome of
Tha;t gt RQCorGhpe ledbiits dorrebbeidingio the ceirantckenient;t he
stream correspond to a docunment 2 conprising character

d atc‘i’eaﬁﬂg% it utte%éﬁtfs ¢BAEPOhELS tAOShtERIOE UR dligdedt element; and

identifying Sets of stofage 3 units according to a

l o .e%&hvaﬁ%ﬁ%trﬂgt%iﬁénmgd%Wﬁgm' 1 4. The net hod of

cla ereln events 1 n the stream correspond
o.an el.ectroni.c , 2 TR < ectroni
A AR RS 1o SHERITES §Fetp it e ke AR RS DORDI0 an clectronic
comB@t@dseunsk@nt i fyi ng sets of storage units according to

a logical structure of the electronic commerce 4

fogyEBMihodlofR1aihNE WiRtPthe @ivesith & the btreah eo@éspoad to a document
plurality of the naned tenplate instances are store

\ d
compRisinprpnteeter datagneasting texeehagasiare and markup fa identHyige sets of storage
. claim2, wherein a.pluralli f fhe naned tenpl ate
Mtsiaﬁ%‘frg]%é% ag\?%cagfwcetgre Qf?%eo%&eétuﬁigfl{'i n a tenpl ates
sour ce. 7.. The thod gf claim erei .
RE AR YR AR DA W
comraerc@96&REnt cBmpritif P BhAh @S ®RIERBding text characters and markup data

identifying sets of storage units according to a logical structure of the electronic commerce

document.

5. The method of claim 1, wherein a plurality of the named template instances are stored

together in a templates source.

6. The method of claim 2, wherein a plurality of the named template instances are stored

together in a templates source.

7. The method of claim 3, wherein a plurality of the named template instances are stored

together in a templates source.



WD 2004/ 017166 PCT/ US2003/ 025204 38 1 8. The net hod

of claim1, wherein responding to the el enent
waet@abiasent further includes 2 activating onePOI/URIINE025204

vari ables in a scope correspgpding to the naned

tenpl ate and responding 3 t0 a correspondi ng el enent

end-event further includes deactivating the vari&t&l ﬁs..
81 The methodref Hlain bf whgreiniresponding ie he /gt sty epitfthgr includes
. elenment start- ' ' 515t ARE g
s oSl SR b d W0 BELAER, A b sponding
to a ched¥pOndiegplenlet aideversethel ingdudd deactivatiog tesyzombieng
el enent end-event further includes deactivating the
oV arheARb@Ssd ot cldfin 3, WRerbRL 8 gdnainged devlementBattedvent further includes
responding to the elenent start-event further incl udgs .
activaing oné onmprayvasiables in #regope paePONESE it thy ngpgA demplate and responding

correspondj n { nAEd: i b SRPRA 3
toa c?%esgo%(ﬁpg Sigﬁlgﬁéé)nﬁl é&%flemangr %glga !ésséée%f ¥ Ur % her i %lck:) udes
eactivating the_variables. 1.11. .Th o
1 Fieror @ oF a8 At hy P otine e I et 0 lon A ER inchudes
activaffiﬂg &S BPRdreartaBles 2n b B&pRBBEJoatikab thefrahteli@émplate and responding
I nCl udes processing logic instructions to manipuylate
to a commespoadingslegent gndreven nplidepdeasiivatingthe Vaiaolssi n

the logic instructions optionally include substring .
lan@he Rethod odtkaimiSi whereln kgpontting tasheeloment eaflgventicprresponding to

s ] bSPTIRl A s

of claim11, wherein the |ogic¢c jnstructions tional | .
2nhedetion of cligad L, wherghehe g iseipeions pRtgglly aghuf® substring and
ontrol operators. 1 15. The nmethod of claiml1,

conc%r%ﬁgﬁ.n responding to the elenent start-event further

gl ude | 8m1§S i | bBRorBPS Hed18deSe and choose

i The B Bodf slitng T BRES T hE1R, ot bRoRRy ARIRAF and choos
flow EGRFR 9pSamid. on of the el ement and sub-el enents within

the scope of naned tenplate. 1 16. The nethod of claim

143 ThyBRERIdb fregsRon divhgrelOtht i lrstractions bptisnatly éntlude if, chose,
further includes, 2 in response to an instruction
whenaetherwiae antl foreach fiew pattepliongratifed t enpl at e,

initiating creation of 3 a tree representation of the,
1. @i ntetlanidofsldimdl, svherdis responding torihe slemsat wart-ayent durther includes,

. tenplate., 17. A camput ey -impl t of, . ¢
i e B o BB R SO g e
represéhtatiohl JTRERlemBAH H4disiB-efenftnty withih Yheodcopé 6fimied template.
start-events, input events and 3 el enent end-events;
ﬁ’ﬁ’eﬂgd @i tessdfite BUBOElchRht shdtt-eV @i Buither includes,
gyﬁ%t chi n&g(%%%ng?éﬁgﬁt t_oesg nan%q 5 tenpl at e and | .
in respohie/tatanrigsttuston asseciated ithathe matchingn templats, inifigiing creation of

s reapERR g es Fos DR o ens BT sio BT RE R Whlate
nested el enent st aré-ever&t %ﬁr(gt chi ng, t he est{s%in )
b1 -dhRorapyter-unplemented Bisiod of JUng AptegEeY e tudng:

activating the additional nanmed. tenp|ate and : d
reaeivig eyentsiin a sisgam, jipcludios 8 phpality of clogjsahHpthg VEnS (it cvents an
ddi tJj onal med tenplate or, |acking a match, by
?alncglg{"i?]i‘ $1 g@, 10 nested el enment as content of the

Pe%;rmer{] 1nget|oearrrle erl]et:rﬁent start-event for an element by matching the element to a named

template and activating the named template and variables, if any, in a scope corresponding

to the named template;
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11 responding to i nput events according to
instructions in a nost recently activated nanmed 12
WO eovplosties wherein the instructions optional | ypeob20d®025204
assigning input to one or no of the 13 vari ables;
14 responding to an el enent €nd-event by processing
the correspondi ng naned tenplate, if an

) y, 15 "
réspanding top nebtedrebereer Sat-qvest puaeiching thenestrd ehumen to an additional
t enp| at wherein..theg i t 1.4 ([Yae : :
R Y
st §RIbriegTRdRE th iHearddltiohsianaddemblate drglacking atrhatsh, byJreating the
clearing the variables in a scope of the correspondi ng
nestpbelemenisis gpatenteidhe payeredemsttat i ng t he correspondi ng
named tenplate. 1 18. The method of claim 17, wherein

réspending ti Bpirevents astardiagie Bkaetinms dn & sroghresentlyraclwated named
2 . d t. . | ai
SRR SO o bt Sa TR A B e o more e

vagssleent 2 conprising character data encoding text
characters and markup data identifying sets of storage

Raihs 1855 Qb leAGend®vent 1O Bedssiak ilcédifespaidingeimed template, if any,
r%ggunle%t. 1 20. The net hﬂggb of clgi m 17, wherein the
imsleding in the stream correspond to an electronic 2
comrer ce docunent conprising character data encodi ng

t expro@bsingitsanstions dn thememed denplate, Whensin the insgruetéans optionally
starage units accqrding to | ogical structur t

ol coeliganpsleas i e toie pbarepu il ook ShE B flord B and the
cl ajphihés: Wherein a plurality of the named tenplate

i nstances are stored 2 together in a tenplates

soup ce. ; - ' ingM3eH el tBnplate; and
pl uc:lé;aﬁngéh%fax%a;b_gg rlllggrr%‘!chj)(igtg é)%l?egdtogﬂe?%o;f?gnces arte gtaoe r g%l
2 together i.n a tenpl.ate [ 23. The net hod of
cla ti‘@‘,ln&d%er"é’f“ﬁsﬁa%&%{%a |et(a§£rg‘$1a% e naned tenplate
I nstances are stored, 2.together.in a :
Db ateting oGy vaa i b e s St BapflsBSinto apgloctonic
co Dascihen! @i m 17, wherein responding to the el ement
end- event corresponding to 2 the naned tenplate

{drt0 %feﬂ%d’&%f%‘iiﬁﬁl P QRERM 18 58ak & B Skredik tb@&Pohdto a document
meni pulate the variables. 1 25. The nmethod of c| aim
comptisingidharzeien dotaentatingtekhetaracters amd mepuipslata identifjisg sels of storage

. substrin nd .2 concatenation. 26. The net hod of
umtsaca?rmngztg a@?%?ﬁéismtﬁr@ qulﬂﬁ éo‘}luﬂ’sep ‘uctions optionally
i nclude if_ and choos flow control  operators

20 Trisecthest HAdeior | o vareFALR IR G Gt FhosHERh Sgpreopond {5 an lectronic
comlln?ic% HELhaR %(C)@gfibiﬁg @h%ﬁx%t%f@téjgﬁ:oﬂfng t&RQRBracterd ad@harkup data

otherw se and tor-eac ow control” operators. 1 28.
idenfTfyngneetshufdtarigenimis mrdodingtie p digical stpeimgiod gha deattpaic commerce

el ement start-event further includes, 2 in response
docymengn i nstructi on associated with the matching nanmed

tenplate, creating a tree ) .
21 .r[lphe method of claim ?7, whereem a plurality of the named template instances are stored

together in a templates source.

22. The method of claim 18, wherein a plurality of the named template instances are stored

together in a templates source.

23. The method of claim 19, wherein a plurality of the named template instances are stored

together in a templates source.
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3 representation of the el enent and sub-el enents
within the scope of naned tenplate. 1 29. The net hod
w@booglogiine 26, wherei n respondi ng to the el emenPCT/US2003/025204
start-event further includes,,,2 in response to an
|nstruct|on associated wth t%e mat chi ng naned
| at e creatlnig atree 3 recgresentation of the
[

%‘ﬂ- rApcthediobelpime r‘rriwregnmspﬁm ng fethg elsprenbéndrenenticorresponding to
T A B s
of o fea s °1°ad?€%é§e§$1ﬁ 1Bk it e R g Tide Substring and

cmthﬁmmnﬁource |nclud|ng repeatedly 5 matching a
subtenplate to a start-event in the input source; 6
I
e o Aot LB b, SR ol 1 R O [P ERA P and choose
flowicantrolaperaters. i n t he subtenplate to transforn1the
buffered i nput stream 8 outputting results of the
b’r‘ dhesséthel afidaine?4 astiergn fherlogie isstrudBomy optiosall hokudé Fechose,
h ufferin ndt%ﬁﬁ)oroce si??g 1 31. The nmet hod of
w erIO Hyviss an by C@HTIH’SOHG Oifubt enpl ate to the
start-event further 2 includes activating one or nore

varlibspnethod of daigy b avhetnin easpensingity the elemsnbsiant-evgnt dargher includes,

rel:
i xe ool B ARl b0 N Rl WSk Rl Rmutas. oo e
repre3€tatidrestihe elbhmni angi subielshentodthinghe giobe Bahdried Relplide
substring and 2 concatenation. WO 2004/ 017166
PSSR0 S2BA0106, 4vhedein dospditBnd R thE Qleﬁfenﬁsltﬁ‘t%é’iﬁ further includes,
wherein the |ogic i nstructions opt i onal i ncl ude
in respeRsei9FBdastrustipn asgoeiged voith thp @fraé(ﬂ@m&name%mmpm cmtm@ d tree

reprein i SF OelHRA! Slalyb Merh A &hﬂuﬂﬁﬁé Yopk PSRl AN Y

erw se

control er at of clalm
i A B B Sled Wi BB B A PR e ML document,
includfigoki ng user 2 custom extensions. 1 36. The met hod
of claim35, wherein the user custom extensions are

Wﬁéhhé @'ierhﬁlaﬁ A& @ing 4nb bR Mo A Wi L}gétgguage 1 37. The
hod of" cl a|m30 further I ncl |ng, prior to

9&@5 'arég'e% ﬁt skl %r gga{[&ﬁ?St one

d|t| nal r to pr -process ream 1

5 ol “%%tﬁ%%m%ﬁr%%o I 5.0 1 0

handl er to further process the results of processing

t hebiefiping riplimge strdand Antilldneendaivemdn sthed @ithe Iekt-ewaRiSiebeived; and
mat chi ng the subtenplate to the start-event further 2

ncl udes, i.n res ons to.,an instruction i at ed
i HOPREng AR LRS Tha S RTINS f0 HREEorh e b EeH et sfeam,

?L eélgﬁ%ttﬁ{el%p {‘Eﬁg&s Gle §fb@e§ht@%ﬁ%§le¥‘élﬁé‘fo§ r&di8 nRERRE uSd for the

buffering and the processing.
31. The method of claim 30, wherein matching the subtemplate to the start-event further
includes activating one or more variables in a scope corresponding to the subtemplate and

releasing for reuse further includes deactivating the variables.

32. The method of claim 30, wherein the logic instructions optionally include substring and

concatenation.
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33. The method of claim 30, wherein the logic instructions optionally include if and choose

flow control operators.

34. The method of claim 30, wherein the logic instructions optionally include if, chose,

when, otherwise and for-each flow control operators.

35. The method of claim 30, wherein the logic instructions optionally include invoking user

custom extensions.

36. The method of claim 35, wherein the user custom extensions are written in a Java
programming language.

37. The method of claim 30, further including, prior to processing the subtemplate, invoking

at least one additional handler to pre-process the input stream.

38. The method of claim 30, wherein the outputting of results includes invoking at least one

additional handler to further process the results of processing the subtemplate.

39. The method of claim 30, wherein matching the subtemplate to the start-event further
includes, in response to an instruction associated with the subtemplate, creating a tree

representation of the element and sub-elements within the scope of the subtemplate.



