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14 FEB 2007 WD 2004/017166 PCT/ US2003/025204 1 94MEEB 2007
STREAM NG TRANSFORMER ( XST) ~ *166166* COPYRI GHT
WORRSHP 3655 [ 0001] A portion of the disclosure of PaT/ES2003/025204
pat ent docunent contains material that is subject to
copyright protection. The copﬂ/ri ght owner has no
objection to the facsimle reproduction by anyone of
—__the patent do¥iHeSTREAMANGYERANSFORMER (XS$Ths it
appears in the Patent and Trademark Office patent
mmmwmmmmﬂ,ﬂmms but ot herwi se reserves all copyright
oever. BACKGROUND OF THE | NVENTI ON 10
[ 000G2)iskhe present invention relates to systens and
met hods for fixed andCOPYVRIGHY NGWWCHEENDry usage
transformati on of a docunent treated as a stream of
[0001]] s c Aspaatiqar ot Bistlgs@re @Nths pdtéhs Heashedt coriRsiHs alkGal that is subject to
representati ”?{x]eo()f hi erarchi cal relationships between

copyfeht BiogiHAR-s The,copyrighigvatcs hes rabiedion s s dhasimilawgproduction by
anydre® @leSakenOfiodublehs Bi GE | & | 6 neakhen
yo fe ¢ hee%%oe(l:lu rr% et ot s g:rétr@ﬁtcg&gocsg% ngg I(hlt agﬁ%g ?r?ﬁ“letP%{enp and Trademark
Offie patertt lgerreennds, biut etherayise resdreaslall copyrighe kighw svHaGoever.
systens and protocols for 15 transform ng XM
docunents. [ O00BACEBUGSROAEND (OF DHE INGENTEOR) and
application-to-application (A2A) electronic conmerce
[0002} ¢ Hbpbmeinh invientiorerelgiesad oysdmss dndrm ahedytfopfiked ddtedtremely low
' r.chan EDI ) . busi nesse strive tQ inprove .
menl S R R e OB Tam A% Syt e misepesise events
instdad ©6 rag@iring Irépre fnitiod oM RierRchi €0 A InBA pS bAREAT HBIBAYSs to be
errerged One.need that has been identified is to 20
congtugted apd ReosRvitaiRe: HaneAtal of thipdiierarchigalcabiree represgntatien of the document
in odeCI TR I rRpifsh A DA SR ' ; Lher reason
ot or tr ar?z% ormation | §s6§t ;}]’\g%rf: galet@ gl%}(]g‘rlhre}f@%qﬂﬂ%ﬂ&% protocols for
trangfprmypg KMle dequatenicer si ons and one end may use the

00 1 8 8 A8 GRS L 90 D8 o

commgfeesird feakaciny Sormize prapglld RéleletrdiC@dtintdtthah@e (BHKUR s businesses
for conmputer programs to

i ke it rtﬁl .at'hyel Si, _ .
SIIVE AR EPRP YT IR g 1%;"2% e 4 AY§TRS, gmugibgt efeincompatible
platfdafdaRINdompeiRy steXERE ive BmBiYes NBIE nQIadfL: l-%% bldrSfedtftied is to
XM can be processed by an order entry software
trangform XM flesmments: tpirelix comsrting thedabutmieatsfemk ope system to another.
AnoBfap i - | I S, :bein r chased, :
nof R 0 RSB ) L LRSS vrsions
one erghiganuseftisy oldert veasisd thervsiter dre naovat.d be to take the
to

o T L TSR T U ARSI T,
applizdné arefte iflirehfarkil HARS R elathRE) dith BRIt %é@éfﬁrﬁg ?osﬁgerpret and

and other information copied fromthe first "docunent

Processdsgonisnhakiesmuakdqcyments. Formwamples apabasg codervoitputie XML can be

rocBdsOE By £ B AR H¥atioft howd RADTACL! i
P busi_ﬁsts cgru‘ﬁgls in aa?ﬁs%lp ge-{[s(,)ca afégnrr%‘?’sk}é WrgEad H’géﬁﬂ}(?%a“mta“ons
that d¢seribe wha fiobeisg paxhastd, ramythe-purkdised ik Hinkdlsb Ifbrthh. ITRuk,lal third reason

~ ~ % *

for aI t}alnlsflom%tlon vlvcl)uld bg 900'{0 62 the }nfg'rrrilza%%nzu(l)glz purchase order and to use it to
produce a response document such as a Shipping Bill containing the purchaser, the items being
purchased and other information copied from the first document.
[0005]  Transformation is a major category of computer processing. A paperless system for

transacting business could, in a large-scale marketplace, require the transformation of many

*G00002*
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WD 2004/ 017166 PCT/ US2003/ 025204 2 thousands of NAIL
'gocuments a day. TRe XML docunents are often qU|t EB 2007
wb bRk Si ze, Wit many thousands of indiv
el ements which nust be handl ed in the transf I(}))relrn@ltslzon Az04
The rules expressing the cohversion frominput to
out put nmay al so be very extensive. The response tine
thous4fi6 eﬁmddmaﬁm d%ﬂ;, eTTXMIddacueisats dre aftsf quitedireoin sy with

be exceSS| velﬁ and t he aqveral
- man

5 .
daid plmests et mﬁgwaeglgg?ngfgﬁ Senfergagon. The
rules é)ﬁ)?& g 08 siDR Féhf R{fﬂx ou%ﬁl@ﬂa%%b%)@efy%xtenswe The response
acc ab

€ proportions ile thére are man

time mhcés%wemompﬂeﬂesmmmduelmﬁgtm ey be exssssoielsatopgand the overall

cemalyh GrettprideroRie R RS M AP RO Re g ervice may
grow FEN Q) @ cepEdit frop@yionsXSLT, exacerbates t he

6E‘erformance probl em by requiring an |nternal 10 dat a
[0006)p o eWhile here arp magy ﬂyffqrentégalw yeeasaplisy éféﬁﬁaﬁn&twn there is

a lacl{ (ﬁe&ﬁg végsra@%gﬁédet% QAN E i REEHE ope%grﬁaﬂc@ aht 8k ular

se pro conpi i ng XSLT conversi on statenen
technohgp usednoday, KL T céxandrbatps thg rpalfnmreglcb aropleay by squhinggn mtemal

data rgpci/ Z oA b}/calggg :elé'tr:]rgxps g e SOsHY; Wélom[pél?eé 5%? Qac ﬁlzue %%empts have been

madeith 8fidvidé B1R6/probleRQ Bl cOrBRIndi Iy corﬂ@rsﬂﬁﬁ@e&éxﬂéﬂti ito a more efficient
arises to devise nethods and structures that

programfuing lapguage such as ge qrypy sachipginhemsntThran angeraghgsdo not alter the
baswg);o%nscﬁftggtq?éd the%%%gx Q: THE | NVENTI ON [ 0008] The

inventron re e< t o systens and net hods for

10007 x eAccmmdindm areoyploytuhioyarisee toodeyise seaeods aad sthurtures thatefficiently

s a.stream of discrete

of at ed
SPeC‘-%’r%’gé%‘B eﬁﬁn&yﬁt e %fﬁ’&fé"?l @i ring representation

of hierarchi cal ti . elenents to

be 20 construct eéﬁmgﬁ@wgéér sal of this

hi-erarchi cal , obj ect pr esent at n e
10008, G Th Bt BRSBTS Pt e Ang Sy ow
memd dsh&. %@ﬁﬁﬁ&udnrﬁfearﬁdc%eﬁrtﬁ:afé@% E'SQ% of BisdrBe @c@isiﬁi’  events

ecitication and draw ngs. BRI EF DESCRI PTI ON

msteid?if\mq@&g Bpssintatiapofdigrarckical hiafenshinsdetvsen el clemegis dorpe _
consrﬁiilcéegi qtn‘rg\?lgggsgl gn%é It%g%lggrla‘rfhgﬁ" 31%16@&%%3? ée&ﬁ‘eﬁ%sﬁe&aﬁon 6Pthe document
in orwrwmmpﬁsw&aﬂsﬂﬂmbﬂm ePdrscudardispiets Gf\tbmlbmsent DO dfijon are described

igure 3 is a high-level block diagramof an XST
mth‘t?lalﬁéﬁf%ﬂeﬁ@ﬁttﬂﬁl G#ENEE| gures 4 through 6 provide

additional detail of elements that a r |nf|gure3
[0011] Fi gur BRIEFPESCRIPHIGN OF THE BRAWINGS one

enbodi nent, for Frocessn ng events in_ an event stream
[000%)0 [ Digus 1 Fiadighelevel bigcladipgremetiartransformpiosauasssh Figure 2 isalso a

ke e G e e b

: [001o{|ep| Cigugd 3 Bratdgh- ‘im/el bltpbledmgdamt ofmnSXSTJtraﬂsfmma’gon engme Figures 4

dl fferent 14 FEB 2007 2004/ 017166
/HU@Q@@E‘?‘Q‘E‘E@ Sffl%‘i%'f f@‘mﬁ%r 1\3/.1\%5“%6 3 hi gh-1 evel
[OOliﬁf Oﬁ It Rk Q07 BFBugh 9t£é"ﬂbﬁ'5}fért§ [19G@8 SinBedinfeht) WrerrdksdisSs &vents in an
i gh-
event stream.
[0012] Figure 10 is a flowchart for processing lookups against a schema adjunct framework,

which may be used in one embodiment.

[6013] Figures 11 and 12 depict alternative implementations, utilizing different SAX parsers.
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| evel bl ock diagramof Xl M instance processing,

fol | owi ng tenpl ate processing. [001] Figure 15A4G FEBZ007
wezhenmifor an enbodi ment of XST. DETAI LED DESCRS983/68bko4

5 [0016] The foll ow ng detai%ed description is nmade

with reference to the figures. Preferred enbodinents

are described to illustrate the present invention, not

[0014} o |Figrire 13 is2 kighpeve! Warkfiagemm efeenplser t5gcesting. clfigiteg 4 is 2 high-
hqgse of ordinar L L - W Lze a
e 0PGRS sk e e oanag, o
[0015] hatFifak [16AsC is[ddhetha XB bniembadinannsf BETat i on
technol ogy. Transformation is the nutation of an i nput
10 source into an DETAILED DESGRIPIION a
determnistic set of rules that describe the nutation.

[0016] N ONR foBSPRLIdBRNEd dSSTptRIEE atads vath réfténeetodhd Agured. Kaeferred
or a simlar structured and tagged mar kup

up 1 n XM .
embodigwgu@gfedesmﬂwddaﬂaisirgteéhﬂwm EVBYtiqnanetie I i geope, which is
f ' t . f . ) .
corn 3 8L LA, R O Aokl S o M TR AL Pl il

variations ¥thedizeetipeion that fDHR] An XST transformation is

escribed b set. of rules contained i.n.a t | ate. .
o017 G RE, OB 5ol 85, SR RS 02 S
source I8 QPRisEB al RNGUBRESIBSRIERE 6f BRI B8 HeRHPPMS nutation. In one

progranm ng | anguages but provide only the
embodixgent Se Tveneeaies qresodtad deig arked e XNE. ongrsimilygsguctured and tagged

n tat.e 1 t I
S RRL P LR L0 AL i Pl QU s o0
The offpitief anr ST anakforaggen istexctuataiatas whidhelgormodyl eransisid adocsment.

quite Limted conpared ta eral _.transfornmgtion.

[0018Y ¥ S BRETEIR i ABYEPEY Y 6 agioL IR GPIBHGY A fAsRlate. These
rules 418 eWpretsed A0E 14 B8 OTHahiEh SRR Mn Ak PR R fres@mBleARREEDpurbSse

conput e transformation descrlbeJ in tenplates is an .
progra;amingrlanguages but prayidetoady e fexpressitracssingedofite depcripe g nutations

o : Lol , i
a5t B SPUT Pl R GRAR OBl KD aHBR e i g0 o
simil# Rbractined ahd tdcped dovpitensytha torabddm space ryuita hichiws sompareéth general

transfornmation operatjons can,. be call ed subtenpl ates.
wanstpRGna RO TG BER A TEOS SOIF rrapErCEPEAp or ghd e
impleRiehBbn bk Sﬁc@s%@-coﬂ?ﬁ@ft&&@foﬁﬁm ®Scribed bompes is an easier
0019] Even with the [imted scope of XM. |
task. {Tempitesrdeting & signifiqast ippaisivents in seqyensiakeropgssipe of the source
i f.fer . f ti y .
souff LB RRREATSI vl EO0S' B UL Aok A REDy: B8 gesmiin
and afsepiated enhsfoiniaioni penariensdaarbe chhel Sbtemiphyast Idio attive stbtérsplate
ni pul ated as a ree of .nodes. For XM documents,
level {3t SHTESPHRG (Qerurpytt \W%ﬁs place SYERFIOES SR PR ons t hat
[0019]S OENE! @th the 1HnhREGBEpel 6T XRELI thinbotrhMRn iR ¢ fd3siPle @Y dése many
W de expressiveness that allows the transformation 30 _
differpnicappeoasitas to ansfermation kngpages aihie mesh AEPBHPRELE 6f language, of which

: race t. I i L Sated tree of
PR AL S A R S s e
noded. Bpt EVENdGduinentst hisgabuidéd a/waprv@stritenraasformaionXMat is generally

ocunent .into.a tree of. nodes and t f or he )
thoushibin TR Br7d S BN IS Vit SXmESS Ehesh QP AIT B rformation

LR fles8 QRO RBY Bnk RBS ati 625 Wath $é18veQdasd. e lem with
progrdocu?regﬁetcx%tcf a trseggfs a 4 2%@%"2001 O st 15 proele ,
this tRCTIlBE08SY 8 282 §4orcas he yndsrlyopeymi¢romtation t@ aeealyreayert an entire

operations on t 0 :
oaBEAHARD Sy PR AL B Sy
transfoadetton & tree fabadachde Dyghdalsl Yhe tdwemivhiof XM Ldlpcumnerito a tree is a

is converted to a tree in nenory and this tree
occupi es several tines the size of the docunent
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conpared to its representation as a byte stream
Various optimzations to reduce the anount of 5 Y007
Wd‘ﬁ)‘ﬁ@@ﬁ]&o store the tree are, of course, posﬁpﬂgo 3t 204
they are prohibitively difficult to inplenent. And
these optimzations may require tradeoffs of slower
performance for better nmenory usage. For these and _
costlypBRkioh 8RS QibSequbit@perutiend i the tieeplagraisn batveyn®sty, espeeially if a

tree-oriented  type of transfo tion | angua not ..
eveat Ggsl b AbAERIEDR N EPRIBHS FrreT ULt o POHC G it fgiionti
conve‘?ljeﬁ? a trl:t%)@;]?rgémc;gg Endthls &EANRLPETRE ERAD BB 856 of fhe document
qer iberat e yre

tricted to enable a nore efficjient 10
compared e ityieprpsemiaionrme A thate stramf V errustopimizrE prrdpireshice the amount of

rocess. |In studying hundred St R
merdy ShepO bR e e SHAEREAPIHe il FRLAR prptbicygly ciffcut o
implefRhQAndY¥h@E obiaPatnsiady reqitd taicbifeof Sopressiomsmmes ordbiter
a fully tree-based Ianguagg. ST uses g Si Ierf ented
memqpa PaREe GFATTo1e FRG OBBIeE R4 W B GRBEIeHG ap fiee-orien
[iH SR eSar@Nb Hradlepreschia@¥n af e size.
e SR A3 P BBLo s i oo s
[0020d oc UDErK ST Tiapsft@Tatiap pangazds ialeliermels prsgiciakio epghle a more efficient
ertain classes of transfor [ g SPT
R I S i e S e S DR
transf%ﬁﬁﬂ_iog‘éﬁi t%@ o%sfeﬂ@ti?@ﬁz@ﬂ nia@d‘l’fmaﬂ@te ﬁlaj (fktty of '(Hlbilmgioynot ¥gtire e
provi de hi gh-perfornance for the large class. of . :
expreny enet oo HoE-bavat HEARP S50 XSRS 45 Rl5r BESTT e s besic, default
more. | j j i . ; ) YhBFeQR&P e Mhutdd, f
oo i S LGS, Lot Snprpmen sanitt
specifie Gagneme of amKMiedavament ThedXSheprooash else agennistthatder gsyiain classes

the in]ine rkup. The.re ni t.1 on ;of A
of rep RO SBEES PES e T Foydied P R e g Beer han
with £esTBAse RS oGaleh. ettcorMEy, S8 T earprpeits high-perférmance for the large class
addi tional , nore conpl ex pr%cess I S.reqg k{ed to forma
of trapleEEionA iR S ERIH P FPIRRS 1 187 L e diom
[002{]eI ad %éﬂoﬁg%!é% ML CiAphiaRbarh [ tBEBrdahDiRsE MRS NG @¢T (S recognize

n constrai circunst ances, XST can_process an
inlineweitupshd eemofientdnngtatedtbysbe wiingoadatp. EReiscognitipngfpgarigip and

ass .t hrough,.an. XM. ,, d n Si RO o
cond b S R Ay B o FA PSP S B g
An aHERBAN, BEreWdAPRxpBod2Es ik effuineé tyfosmmalttes oPnodes saptmgng there

~ may, despite the small bufferg, be faster becaused_. tances
hierarghigsl Felatipmehippesiv P oBRS BT FOMARESE FERTo I (TR ciroumstances,
XSTEh hfo?!ss% ARASER SrOVE Fortte 4 HrEEAiRdBY, €G@SA adingle pass through an XML
transtormation. [0022] Application of event-stream .
docupeens i Sigelt padiMorduesuprosrssing aras fuss rekatively smellibyersegnaplog memory

The, XST | angu is carefull ' -
e i SSRGS PRI PR A e
time $$ARGpdMi @ EdrisirGdt @it tr@ue id make Ralipbapasias gverthh ek to process a
Several aspects of XST extend event-streamparsing to
transgorgtige cl ass of transformati on probl ems. Mitabl e
[002? r a]?}l&)%%%t?&lrbf %@elﬂ%ﬁ?%nrl s HVEH BNIL U6 R R&:@FSnATod B innovative.

rwara-r erence I n tlonfromprlor even_ts andIo
The BSTatgage sruekillysissignéd to allaivibebulpef irirsfymsfion processing to be

. output stream.can be diyvided ' t & LY
impl e u BB B PR YO L S8 P P AS005 BIEuRY « BPRST extend
ever@IdtrOiHh phraing @4 8 larghfdl @ss B8 tragdsmeanion otdbamseNremblalvariables can be used
_ processing routines can pe invoked fromevents. In_ ute
in evephreiraanITaresaing & foReArdAPICERRSE EPrmakan FERSRTHI SV %“r% to comp
contBx X n&ﬁ% 2L BSELn106S . BLPRESRhRTah BE BividA and directed to multiple
SVent-stream process by alflowmng trees to be

constructed on fragnents or subsections of a

docunent. XST al so allows additional event handlers to

be chai ned together before and after the 5 main XST

transformati on event handl er.
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[0023] Figure 1 is a high-level block diagram of event
processi ng. The event processing depicted here 14 FEB 2007
W(S’]E’tﬁu/@}ﬁéﬁ on nanmed tenpl ate el enents, transf opstneheddn235204
ctroni c commerce docunent, preferably one
represented in XM, but nDreDgeneraIIy i ncl udi ng
docunents conprising character data encodi ng text
outpu@ PRERC TR SnRGHSTHRE btHer eatal ;sismsmﬁg rauginsetan befinwiked figm events.

1o units according to a logic ructure of
In somle ewhedhmentaRy T 6B Vo RS ﬂ&r@%blﬁlﬁs@gﬂ%{w t5-tasecbRqd gepoessing into

an everﬁlsgr\@'ar}l Aee SN AR frde 8bd Eoré@hdiQSn HOSRIARAS ﬁB&ctleﬁqs ofa

I'ser gener at'es an event stream 101 correspondi n
docu;ﬂhhﬂ éi[SEGﬂmnilocvscaddnhxenaﬂevw benders whbe thaingg tegether pefoge aélfl after the

bl op or.strea data. Software hosted on a
mame?t#ip‘ﬂ%“é REHATLEReR a&alﬁbt ed to receive events 102
[0023energhed 1|§‘1§ HifielevEl D ST di@drh ©5 pand brogedsimgt e event processmo

el ectroni ¢ docunment source. In sone enbodi nents,
deplceadémesoprsmsm neaeddpraphaistelesments ransiorang arelestngif doSerce
docu% géfsefe?aﬂ)?\ gﬂlci %g{gsen%ﬁjlngmﬂt Burhibre éﬁbrzﬁfyﬂﬁéludmo documents

arser may pass tokens and the system
compiBinglBaractapd al emcxodglg next ashaacore atd mafluprdataidentidiiag sets pistorage

units raggé)é 1{}2?&@@&1%%@”@%% gf fnégiﬁgl]rug%rtge a%té:é? onsné?é( 1191?txated or described
belowasP oA NGilzed B vaBbeNBMbisdRdAE.- &\paTker d.@ﬁrata an event stream 101

conput er - assi sted system matches, an Ie ? ¢
correspandthgtte thsl eéqcérom@&onmﬁr%e Web@hla}é gar w blob or stream o

data. n§ éﬁgl ngo %10 g&n? %lgﬁﬁshacpagﬁgg ré%%w@ @UdntOf 02t RBerated by the

eve orrespon |ng nanme of an
pars&'c@ﬂ@pbndlﬁgmi taé electﬁomd: docatnientysonfeet dmpirat embaoiimentis.dhe events

as illustrated ipn_other fi e 0
inclol clemeR SHEMBYGFS TPt PR FURYS SERE R e TP el
emb&EHiehs, RS }5’3}% mdy aBoloRerts aﬁ@ﬂ& syStefmusidyubecadaped to g&nbmm:@/ents
one accessible by a sinple APl for XM (SAX) ge d
fromethbodtense dn et athersmbedinienis, s Pharegig) i |n%?é’tb§ﬁﬁ‘i:?§veglaé arsed 1o
s Stored to r 6Kl Afnputer-assisted syst
senchi RCos v R eRoih e IR R e 105 e assited sytem
matdhs df dabet t@s named tenipla(bef 104 sThyamen be e¢complished Ry metahing an
t ransf or mat j on sh d.includ {e
clemgi RIS PE OB e SR ettt Wi e oo g bk of an
elenﬁﬁ%ﬁ’iﬁfé&e A%Quﬁﬂﬁsdﬂt&hﬁlﬁﬁ,mmbs laglilRisearedin dﬂmtﬁghmsquaﬁbe stored
mat ching tenplate can be treated as caontent of i
ina pafr isrperedrgmbviernatiyHy he ol an NS IABFRE RS SIATRE 1A g fata
e L Faix)t mh 988E erdPodiment
Stmcg}lrg {nsﬁﬁge eea\?gns BY‘@cg ﬁﬁlte ‘%‘ﬁ?{ st}\/{Lh at trigger zn oeTmen. 2
plurglite 0ERinpRfke BIAnesant storéd moeﬁnt:r nnaytemplaleﬂIQQ gekingdgematch. the

nest ed sub el ements. Canten n

clemgni fepisatie OF A AEEHRET et TRhe el skl kST
tran S0k shAN BRI 8B Hplatelderidhe tHatS@iches a @oﬂéiémbnt of an elect“omc

etween an el ement represented b¥ an el ene b
comsteagetdoewraent. Sadopstiaiedd ¢ralgsl et lagkin Ié‘ﬁ‘ﬁl“&fé tempnlagfcan be

e Le at appears

neatd B S O SRS qHER g o€°ﬁ%%‘°§%fe)%‘%*f¥%%ﬁmm@e ReGRAhat 2pp
betvi¥el H1dI3RE) i 2igbeBan plememsssarhgfene@rrdhbs tokan(e) féntéﬂgf’er an element

end-eyent 105, the s atte t
end-@ygﬁ?\épnwttxﬂayaor gt 1}% CZ% IrJﬁate(ggltlki ?}Srtn%rg[a ng(?r%t may or may not

mclﬁt?’e' RiBhRs off &eﬁ%ﬁtef&ﬁnsf@bé sttHibutthef HOCVEsfoanet eﬂ@nent In the case
ement start- event did not match a naned el enent
of atrhchizesweanfanceleragns FepFseRied B 2@ BleRERLTAHPYRYL 3 feﬂgiﬁ‘éc}empla‘e or
' } B When
et R i S S T e I
fron1the tenplate and i nput events fronlthe stream
Responsive to instructions in the activated naned
tenpl ate, the systemoutputs literal text or content
frominput events corresponding to the current
el enent. Havi ng processed the content of the current
el enent, the system can clear the
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I nput events, for instance, froman input buffer. The

activated nanmed tenpl ate can be deactivated. 10 4, reg 2007

[ 024} Thi s enbodi rent nmay be enhanced by USL10f c5003/025204

WOREHAN/ WO vari abl es with the tenplates. The Vari Gblea -

can be activated for the précessing of a docunent or

may be limted in scope to processing of a naned

te , In@i@Sthy element with a
proces g B A 1 A e e

correspdingadctingednana tempiate. VB attrina failsdé Pigewespgnging element start-
correspondi ng

cvent G PRBRER & TERSHE G b A Va8 Hy Be! Hoey EHge TP g eihared

€ assli gne
name(ﬁé ?pabee 8?&5%5%@ i€ per@brnied 106- Pﬁﬁeﬁmonﬁm\* ioiudé betput of both literal text

Mutabl e vari abl es ébe c:han ed usi N9 ed
from thutegtplatﬁgnd mgnteme@tﬁ Aroppihe sireasgh-h espgbgyearlodpgructlons the activate

namecﬁkﬁ C lﬁhe é’ anI gplﬁé’ ﬁl@f&l f’eQ oCUkSS RORALHE eviREBrAsBonding to the

ng the variabl es.” Vari abl es may
currer® eleﬂ%ﬁtl [Hdvaigeprobysseeixhe corddnt of th@@ggganéemmtmﬁ@)@tengep@wlear the

as Java_ net hods 0025 e
input ewnﬁn%@swcegéo% E%P“c%é Eﬁ? 7ol Vaﬂ‘éreﬁ%%%%ﬁeé{i’?%e ggybgo
deacu'ir Pl ate. The fl ow of control operators may be as

nple as '"if' and "choose". They furt er in
[0024]  of Fsmanboditoaianay bearrbancel 178 i SmihleraTe e wit e Eifpares

The va%ag)zé fa CE}% astu %I{Ed T th@ h? ?sﬁ%dof a doREReR! 0 frayde IifBAYn B&ope to

OWO rators operate on a
procebsiiRtaned terﬁpllb&Qﬁicludlnﬂmhymhsied nputd gmplatasnt Respapseitg an

converted into a tree structure 00 o
elemegf :@t@mﬁger@ n}ﬁygtﬂc Indg Activaingan Ir%%ﬁrba%@s %F?)lﬁ'ée to% éo?re@ﬁbndm

end- e%n?%%{% Qil e dALSvaaHuE e vaﬁ@bl@é’ Oﬁlﬁﬁtssltﬁa@ma/hﬁles nipg baheizned to
tenpl ate el enents. event stream 101 hanced
mutzigje nedddadr byuanamped, Qen-r@e%? waugabies o futpple §§7"?lbg5r1“@r3' bgFhange
one $h BAE-BREUER] corresponding
usmc’rsglggﬁ r}@?%%h eﬁgv%?%ggﬁggﬂ@ﬁg&%g thes 104 el ement
tempBieahiy emaa& maihfpﬁlaasg deseripties Wisipbtes may berpappiiaed by external
match, the s j %‘H t up one or nore variables to
procesyipg BB 8 P PEA%es, or I abels corresponding to

[oozgn e&ﬁﬁ%ﬁﬁoodilﬁ%ﬁeﬂﬁiﬂhegm@pbé bithagtddustuse ef ﬁﬁwtotﬁeomxhppaa@rs ina
| ements, the 30 variabl es _have a | ocg obal

tempteophe fitiveof eangroleneraoNs By PRRS SIERIGAS & (ﬂﬁ‘g “gfecﬁ)é? ahsy may
act v G A5, PhRq© Efathrf a0 & Blchtas “tlse” and

furtheg ipg 19@ %%%C%t he’?n\%%r :}g I %gﬁ%%& obal scope, they

“therR1§eadbdd nigy bdrisedgRome ﬂbwaafsomwiwpmtor@opqrﬁe op| 8 dIGEEARE O

The system general | rocesse 105 by the
SUbSQYGPEG%( gecupgrat ﬁ’églél"f’%veeﬁte 9/8 treF EE%I tion to

[002?]0 ?ﬁﬁ@g id dd Bfefdatd 18 ¥8-1dvEIHIbAK diadrtB cT@Odnt pVMBessmo This event
7166 PCT/ US2003/ 025204 7 the te

| t
proceselpgtalse\bpmagsfop oaneh emplate 5]|e¥11eﬁgso é’é‘seé’ieﬂgs a 0 ﬁ,hs)generated by a
parselgggﬁ!)agﬁe ﬁl‘glatgtgg #{Ss?ér#x B?Wep Comy ek RS systen€ | TieH fi6cessing module

Input streamto the vari ables
recei®BO (Pahé evatit Bgealogi matches B¥rdlergent starttdvaeisile3 ay desempieed above. In
operations on the variables. The cont

TESPRIRE [tcag,}n@g:h e sKeem %rﬂap‘{ﬂ Fe S TEFC K giavlet B 1§ Etkc))}eh&n%ent, attributes, or

labeP Esohdife fBiéfn élé&ﬁ&rﬂe Debéingtien fhe @Mﬂh@ﬁre@ﬁ ﬁterteﬂnplate elements the
ctions, descri bed above, and i nyocat 'tﬁ
vanabkdsélamah lqgabwr@@:@é scoppie Wap dhenvariables Baedacal feopei A ?}8 getive as

classes r Rk ﬂ@%ﬁbl@?ﬂ Rellebal scope, they
long{aégﬁ‘]mﬁpog e ngf] 1%“113@%%%&% he "XST tenpl at e ¥ P
are dc80QBRGRhSURReETosmite dfdhd dnoumgnt Aheeysten sensmdlypgocesses end-

ever?tghngﬁag)?%e aﬁéﬁ% grtoe 51 % gesg?%?i Oﬁg refgl a?]%moﬁgo océ@glrﬁty}%—‘[eral text from

an on
in one file. <xst:pi>is an opening tag of XST
processi ng instructions.
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10 <xst:var>.is an opening tag of an XST vari abl e.
[0028] In an alternative enmbodi ment, processing 44 FEB 2007
weiRndg are treated as attri butes of a tenmptaboadidsog
a "tenplates” markup is provi ded as a parent to
mul tiple instances of a r?pl ate" markup. [0029] An
XST tenplate is a text flle that includes string
the terhplitead mpanevehsripinatie sraarh abbesssing 2150 vay iladiidesminipgating the

varlabifrglg]a\g;c ﬁ rrpg ;%?%xflﬁ/ga}ia;‘ét%g’%}%gggul}l% </ XS@F a%ées anH p%#}omnno logical,

strmcr, aﬂﬂﬁﬁéﬂc\fﬁ‘ lother oﬂ—eh&ldﬁ@ loh 3 RFiapledV THEcInfet bf ﬂhd Ivﬁﬁ@bles either
“between the tenplate and its cor respondl Pur ce, XML
mampdkatedmnot n[a@(bgoptpm tl?l‘&ﬁ@ﬁlég i Tyrhe deglure gqpgo! instructions,

as des?rb ﬁ §$V %)%'{1 ? g ans r@éesgggl- THOCHERIR] ﬁroc&%‘é@%@ include

t| ons have a root
Java clae&ep bad ﬁl-etHOﬂS tahéurtlﬁrréesmﬁbd:dﬂ&:l@kferrent is 20 root, then

o027} gt ST L R R A8 Bl BB R0l
proce%g’ﬁﬁ Snﬁﬁ%ﬂﬁs ' %s@%lzﬂ&b id dn@p¥niab @d’@dﬁann@‘ﬁetemﬁlambﬂdis used to store
ate may be attached to a parent tengl ate throu
more thms o:peauemMawennm fie.| RCRE iXRR OBOIEBAET XS4 P3aqesyipg ms Pikiions.
alternative e XST transformati on engi ne
<xst: V@5> 'S EPRPANE *h Sn%?lg% $$‘%§1€§lgam ng or buffered node. The
[0028] nt Qﬁ AR ditab&iveldnihotlimént aproceasisg ommmamctsra,re trédted stagtributes of a

ate, 25 |ncludes str I|te

eyl Pk e SEFBE AP S “HER, P PO Bl St Gt erplae”
mark each tenplate is streaned out upon deacti vatl ng or

nl oadi ng of the tenplate. In buffered npde, th
[0029] es At BSdftemnplatetis ataxt ﬁ}enthg’q L@cp»lu@pfsétrg]gtl}gq@lsgﬁ@ template variables.

nt er tor f et Fap>"
Vanat’lre%k’%ggﬁeh%frp SOV ﬁleggg%tgﬁg/t %ﬁ@%faﬁl %ﬁeﬁﬂgtag of* Rfttvar
and atRERE adoeof Tﬂﬁstﬂ’ﬁﬁér The Veﬂlmi@rprsvldc]ﬂﬁﬂpmd@ugsﬂmtwqggmhe tpraplate and

different fr hat of the input docunment, wthin each

its COFgSRANERS SOULES CUBTHesi gn, the XST transformation
[0030‘] eUSL $rah FBREH oh BRBh WS thd PhrOAE of MK PITEdYcainentd As XML documents

st of | oaded tenplates for an XM._docunent is a’lffﬁﬁf‘f“
have mmeclemnet XS drapsformations ave wieek Emplass- 1 th apmg oF ent is

root, {en }l}%q%p{ ﬁtrﬁeaﬁtga x eﬁ@%ﬁ%gof tprﬁ 1, F5BinYhef @hd Bole FIRERD! eldfent and

ry the engl ne wites out
the edtB@idn( AT, wherdrovEis wbhs athitrary eletrentyetmeo Ut plutd tsmplasgmay be

as practical. 1 4 F 2007
attaclsd 19 %JB@reetstF@E@%’otkm RS e)f?%%{gfﬂ ﬁ%ﬁﬁfﬁ%é’ n
[oo3gorr ﬁsa@tgﬁf&h@‘fgeﬁi@ocﬁﬁew-'chg NSUERAtforhal dadpgine ken operam ireeither
tenpl at es corresEondl ng to el enents of the XN

streamigorbniferefmogs.pllbe misrplegipteL U Oba Tarsioratipn 11'105 the template,

" n feach
ety e ke nd 1 ThRe Shl il SEERRAL RO Mhe LRRIARTRG of cac
templ@s i€ kiRdaneR duf uporndbciNatigs bewpbatieg efths tesapidtatin Shidered mode, the

result%gﬁ%%g{laégt ggggornnalé§ g‘%ggfcf&gg ut{e | egh%? gté%ﬁgﬁgf@gg% em{r)lt atth the end of the

transtdt834n BN RE L A1d8 0P b PalehOBmBNEd. The BfdeY b&Smptbln e output can
Interfaces to transforman XM. docunent using either

be differdntf foarh tthaxni the dnrsie dpeuseess rwithin gachid@prlael ect ed one. It
| so,suppoart J I
003, op7 4REE i RS o Ak gt sl Ehffhcs P mplementaton
a hstS)@ [dﬁd@deteﬁfplaaes fppdad XML ddduerentsie savedemderie p@m@@ﬂ th¢\root template of
st enbodi nent of the XST transfornat |1g us%oe of
that dosepeRie sl BAYFAEE S PLHSPIRMSOBEY, LG A

memlaﬁngé Bl inORriRE dul BERAHBmMIGERSS 66 th%%gémﬂbﬂu@ §txeaﬁﬁ as practical.
snown 1 n



10

15

20

30

Figure 3. The tenplate transformer 303 provides the
public interface to transforman XM. docunent ugingEB 2007

W§<2'54/8]'I;h((3( source docunment handler 305 is reg'ﬁéﬁﬁ?ﬁoﬁ(ﬁazm

tent handler to receive various SAX even
froman XM reader/parser 308 and pass themto the
tenpl ate 15 processor 305. The tenplate processor 306

[00332?” dﬁ%s&@%n%én%‘f&f‘&%egﬁo%ﬁint’h@ ark WL dO@hSR indilles dre or more

so provides the nechanismto cache/reuse a | opaded

templenporatsporaint locbkugnts ¢ghy XMledestmgnt. Mpkipkafemplies ga Piestored in

a smgé%)g\le g%%'ll b ‘&' ghg)%%gseons‘élaleur o %f LA{I en{:e ?ﬁ%ﬁm&éﬁﬁm and

that off EQé’iﬁﬁlﬁE ﬁEtErrﬂﬁBs Phaviiciese tehﬁ)la]’t@d:*hsiwﬂmgsmmhi becactivated or loaded
interfaces 401, 403 to e&w%_ trané{lﬁ an XML docunent

during sitygnsfermation. A carptas HamoRRay/hs 44 ?SQPP %?am?ﬁachaEICUSer

[003436' e?ﬂeeﬁ%?gﬁﬁsfg&atﬂﬁten&ﬁgpf&meﬁBﬁblf&qﬂﬁl‘fﬁ!ies\wtrﬁﬂi‘sf&ﬂfbxbﬁl\/ﬂ

dwt er XML transtorners/adapters to handl e

docubie uSIAX eitheerat @fau@@)th/[ia:arseﬁeeaémog atusetselegied oandlt @lsy Swﬂs a

v SRR s HRHERO) B AP STON. g 3L e e v

part SfidehePttilicgs. i nterfaces 502 to (1) get the out put

docunent; (2)_ set the _output target str . a ?
[0033]; st Adirstiemebodivpend of [y XiKledersirpg @%‘r ipfudes %@ate
trans?)trxlrg xl‘fb)S ! gchﬁ{entq{anal@msaz{nﬁste Sﬂaife'}ﬁoc%&@@'%@ fholSies, as shown in

SO’ provi interfaces of SAX event handl ers 501
Figurat3i. dhe sérmhty tpasformérd 08 penvidss the pubkic irderpicgie transform an XML

docu.g\egﬁ}esgzzg% {'003gléc§ﬁgadgrlﬁg;an ler B‘bggg}elcgﬁetrec{ &ttﬁ% g@]‘f&? handler to

recei?é %ﬁfﬁi QA XERRn 1B Ifgen Em Md@adgﬁﬁgggu zgﬁtﬂasmhmxttg the688plate

o look up a property using as

procqsseA08. Bhe Fermpdate REosPRACES hsndienhe SAX eVt R B ger 301. I
also E@V@F%Q theRA A ?rﬂcafcﬁé/réﬂ?a %Qdé@gmbfa@eneﬁfd%é%lt@@vﬁ%f an

er startDocunent () I's the nethod reset
elememssing tieerubss apesfiafin ﬂsa)‘&ﬁélemfa Ptdhw’-lcii Resmenosk (S 19I es of

[003‘%]25 ef/\e; | at 5 rggr?eg L e Sterp'ﬁia{éqrasgfoﬁﬂ%ar f.éF@\ﬁaes tRe following public

interfeldey A0} 41)’351:0@) tradigfirm a’m’lSdl\/IEIﬂd)Ehxﬁerﬁrmlsme‘e&h&rsa c@&wr}éMédeader/parser
a_ SAX processor and

by tﬂ S’gtﬁ/ SAX evc?nt handl,
or a pienslastsfoEn g The confens handles suel 7D iy used Witk o XS
transﬁ@m%gga‘a/ ;[9 ??mﬁl@_ H/S200 &&%5 @Q 4et tHe B&Q&%eﬁhgwdfmyoet the output

Cts owwthin a starfEl enent nodule. In this
docxmdnooﬁarteamsformh@on start El enent nodule is i nvoked with

003gf L AR 5%5512 "Bé’ﬂgegcir’r; HRENhaf) Fﬁﬁ%oﬂréx‘?ihesdtﬂérgmﬁl%ﬂﬁterfaces 502 to

(1) g@?tﬁnb BirtplCdbchfAER) (v)xmm@uﬂagmdm@x@mga a IDDoﬂtie etrrently used
Content Descri tl on for XM, .Sch

tempbipeen the pqa@lma@@ (Gaput e@@gf tereplgggs mtstaé’a 9 ‘l]ﬁet IItoq%so provides

inte é%?]ﬁﬁb?gg% %}41%%3( g&{%{? ; Cg%ﬁﬁ thcg@\%{s?raﬁ été@eggﬂéjlg grovessor

[003Bkpr ds adctmsn fooset/ p@MlinterFREXprovisied 8y h@m@qcn@wnt lmpdlegf‘épthe template

L

shovﬁ&ﬁ'ﬁ'"fﬁlrélﬂ d Fienplefthées of de Eaxjpavdnlt ta ey 6@ﬂ)$1a176abﬂen getvaded for the

an abstract tree is ated and ca
}xSTTtﬁ@sfoggaw 603y gﬁ@cﬂerasttarg?cgﬁmy tZ) Qjagl theqaet ?]cp Qﬁ%Fesglt ¢ states of

som% 89{11Ie E@%E@( SiabRsResh gki@xﬁﬂla’terﬁr&e@io‘r ZBdndibf endDochidisht is reserved. The

ei ng opened 1s attached to its parent
prodemﬁﬁva;tfer surtElempnt, 7ig8actdrs onioput, andeendBlepteat evepisi gsgerated by a SAX

o RSB SIS SRR 0 AR e

pushed .onto a tenplate stack. In step 710 whi ch may
be reached from 709 or 703, attributes of an el enent
are processed. Wen the el enent is encoded
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using XM., the attributes are XML attributes. Upon
conpletion of attribute processing, the 15 routhq FEB 2007

wé StooMsee Again at step 702, if the el enent b?b?ﬂlszoos/mvm
processed does not correspond to a naned te -
the next decision fork 703 d&termines mhether t he nost
recently activated tenplate is set to copy the

[0039? ont@Bts 7deptdiethe Abvesipan distgBid e foduldl Ii thiserpi@idithent, the
sub-element is treated as content of its

StartEreaR MOdUERS wypled witlspramplep B PG epIa TR &Y ahepget 7%29 type, such as
data %S%Bg%ﬁ&ﬁ with DQ%MVG\;R efiftidd é?mb %@quteﬁﬁeduced (XDR),

es passe e start El en8nt net hod
DocuinerioRexdent msdmﬁx@n eéDCa) domXiNG., 51ch$maei®r %Ect—bmerttérfem (SOX),

Docupaﬁgﬁ{) afirtl Waﬁf;”aﬁft@%ﬁ Eﬁﬁéﬂ:‘)o ntg, I%eglg rTﬁ%nﬁPage Description

for XNA! (REIARACHS /NGt) pl%e RE&L@&H E}@)’iestsﬁng ﬂoZ XMD@TKEXBLQ)&J Schematron. At
returns. gure 8 depicts the flow wth

step 79l énnpt @d@%@% tﬁglewﬁmnﬁ phethsr feload eghemarfng igmaplate. Step 705
it SERRERERAL e a2 PEIE B 08 RS s e

createalchndmam bé qmmvi/o ke &pdal Bsntlo agmtercHsiepepds hnszvbeth@ua root template
str.ea Th st bo be an
hes b S SR R G SR

708. ifn 86 fé%[ﬂat@gblﬁﬂ &benell i AIME WSSt erhSlaRPald £BdY i sé@nflstep 707. In step
available, it is applied 803. The next process;

709, e anwly A9EvePdieEALC ViTSEMErOTEd 6 ERIABF Siaelki 1 Semd B vbigh may be
reachf;(? H%{nlr}ﬁ)@%r 9763 t ﬁ@l’% 5?5}{ elgﬂngfsﬁga?é ol:éss o rrer?ﬁ% gler?rrgsgx}’? Sncoded

curr’en ari a

using@aVILethe &Gfiblites ﬁreéﬁ\ﬂLamhﬂldes dfpamasotmpdtion o€ ationipitet pr@Cessing, the
streamto the var ﬁgegefor returningd808. If no dt

ToutineAR{ugRs &NE8KG %tt%epf ‘E}P?fé INGIPEAENES PFH1Ot FYTTRYI 0 2

nameB @RGP ngﬁtd%bﬁioﬁ Q&LVWDS thrmancs Wthbﬂ@lb Elbet ﬂe@éhtl@ factivated
attribute has been invoked. If so,

templRE7s isef 1 popkibe contentsef the @prrgqpp@cﬁmg; eﬁtg Xtttgqé pﬁg}f ﬁé&}b -element is

treatelg%%%%]%%btgbg% g%hpel%&&%%?oﬁ) a at | rg&:g;hﬂ'l %Qo%gggtf %47 %@ﬁ:h sets up

copyiagtaadoT Hrwhigh bcmseamﬂbutee madiseéwham thesstar@emapametimd is mvoked

N A T T TN TR TN

corre§Fd Rl T e cudéRileréht is ﬂ_d"! %opi%d E(Sbutbb&g IFesth 703 &L, 8@ Znethod
mat ches the currently active tenplate to the el enent

returtshat is ending. This 5 nay be done by mat ching a nane
ass ' . Inthi

00455 B Rl SR el PR Mo bt K. 1 0

embaaiirpenathb ficke pogitad dransh 80 ewms d:laimethbcteldokr@@tot detesingne whether a

".TPL" to th of the el enent tch t
soherg &SRS S Ol POES (ehiprSp B TR B eA Jigcanst Both be an
appli€a1 € ShbAR alfMctiPankt Rk ahdlit @ROBE H6RBdsHI4 b@tm@ll) offesshema adjunct

I nput event's on_ an _ongoi ng basis, the lack of a match
fram¢veerdids anpligabie apbavailablerihisgpplied $3 ﬂ%d}l@ﬁ‘éﬁf)%esﬁlﬁ&bramh determines
Wheﬂqf(:)rsat paﬁ}lggle %&%&%ﬂ 1:111 SM?H%@% {11% c[:ﬂelﬁlétefn?elhﬁ O L YBMEble exists for the

ement end-even Some processi ng may

currehEeleEfﬁtpﬁ @d'anibif method tnaaydee catipd Botgtodfangtar ¢li e part of the input

contents of an el enent Y if there.is.no match for
streainla e Rl BTk TEVBRTS ST 088 é’a‘a%?%eﬂ%ﬁ £ 1o Gutent iékhent, the
logicBMBasinRBI Ritd-Rddes Shether 4 esR iatiBR 1M ofatiitRthas bBén invoked. If so, a

current tenplate is poppe ed off the stack for
copyprroefbed 84gis Jp@kedh nab Rt afterfiopsingFha e od oAume B8P niYidsminor

whet her a copying instruction or attribute is

effective. If so, a buffer can be output and fl ushed

905. 15 Processing then continues in either case 904

or 905, with the nmethod return 906. [0042] Figure 10

is a block diagramfor the process flow, in the first

enmbodi nent of XST
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using a schema adjunct framework. A general framework
Scherm Adj unct Framework has been integrated int@, rgg 2007
W |s/ e7rrbod| ment of XST to all ow users to speci f{/
(b%ﬂﬂl‘f’ d%fal information about the structures oftS2003/025204
properties of an XM. docunenp to be transforned. A
Sgge{m Ad{ unct is an 20 XM document that contains
i.onal , a £
moditfiop B prraRE ' £ BpERIE SR Sl JORS AR SRl Y fosponed
until anHi@hémehdBvanegar di ng SAF t echnol ogy appears in

Vort hmann, S. et_al., "Th
e e s e e e L e
first léch%’ %lanéh b@m?llal%& tRE OEEHHO ractleQémbE&db ﬁ‘ie d@ntmithat is ending. This
ts In the event stream general|

may bce@ione bponatihing arenterasied GR & PEARStH RIH @@ﬂm Witlyparg olgthe current
templat&s é]]aw]g aérgtkﬁﬁ of Chgll't CHE %;8._[ % hﬁﬂa‘d(@{o coREARER: O Q%te?smn " TPL"

'her an I's required. If
to the%@&er&gtﬁf%%mgﬁ afidni® mAaei8that :ﬁ.calrsothetctneem ebnllplh’r@gﬁhgggh any chosen
ranc et er m nes et her the required
emenﬁe@g%bﬁ e 1 crabplineRls G PO G HL: Fo0R oo Syt the lack

OdL RO L mddR é&ﬂ?g@é ael] it linfdha BNokpbie/Slsessiag temporarily

ava application. The tenpl ate processor gets th
buffeteldaslmt mreeres amd amelemedt srdrayeli0@UNSPIACISHBE S DS IS riggped, for

cl ass .i nst anc d cl
instancg CRARHRS g% aelﬁﬂrlﬁfznt(i: 86 elgﬁgﬁg&e%\?@tam gl I LS nd Hﬁtcﬁllfﬁl\s;%e Flﬁénent end-
event! M€ cEed58 nmﬂhﬁﬁmil’,&mmﬁmﬂmmwm vakplags en s etavk,dlee current template is

external to XST. Af
poppdhyis ks stk dor Rpsspig Sl et a@%@a‘;ﬁ%ﬁ?&g AR e whether a

ook ol i R Y o D s
Procdskihg stenabatnuges in aitheSzaEe PO4 pr Wi with theemethe ?ﬁm%@e and

[004&I me gt off’ntdq i a%g&g%n%grﬁﬁ f&nﬁe ?o@&? 215?7\<B%pﬁ}§ TmB®bdidfend of XST

ass | use or th
usmoeé(icﬁerﬁh Qﬂhunétﬁbh&%ﬂ&d&dgﬁﬁ&raltfmtmork Schema' Adjugict Framework has been

d
mteoaﬁ%%@gr i l &i? G}?s%?%tggg%ﬁ'y ?.Elonal information about

the Sﬂ'[l N BB o perkils cﬁea!n@ﬂfﬁntdo\é&hglh t&be RRefsRated. & Schema Adjunct is an
ass>t'est. xst.tenpl ates. | nfoRetriever</cl as

XMISdt&IuMdb@xet @nﬂr@ﬁdd@emthMCgwn@p§¢1§ﬁ@thg1qm11§pecTﬁc data relative to
a pm@sﬂ?g ga scpergs- {Aﬁdﬁ 7a] L%@Autheé c?u?% @R?\f&hﬁ&%g?laﬁpea}shﬁ Vorthmann,

Tement  <par am t> specifires a |ist
S. et@f., ‘meSch@hﬁmﬂmﬂHr@mb@oﬂaVed in a hashtable object by

XST: RefDate corres
wwvfﬁetegﬁmleecwge%ewﬁsgﬁﬁc%%ﬁhe name of an element in

[004§§St gehcpflﬁgg}o@&% 100 9R8AIES @Y dventt Dethd av@nt efrednhgrenerally
rovide the Schenma Adj unct ext ens
corraspondjrg Oehetokep() meﬂwé 8Aamefighe 8 hEonppaBenleTelemets ¢ Jogical

brangh A defer 2ot Wil o SEF TRALAN khtea, AR B8 nldifodFturms 1008. 1f

nts
so, the next logical branch 1003 determines whether the required SAF is accessible. If not, 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.
Invoking 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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have been processed by XST, fromthe source XM B 2007
docunent. [0046] Sanple code for the Java cl ass, &éeé
wb SR PMbge the updated information for the gtEEBRK3/025204
<Ref Date>, is shown below. 25 * File Nane:
InfoRetriever.java package ilest.tenplates; 30
i mportjava.util.Hashtable; inport j ava.util.Date;
[0044] "POTle ﬂoﬂvﬂlliﬂdxblnﬁrednﬁt*};dee sise OFPAF to provide +be current date and time to
com comrer ceone. Xst. utils per t
the cqatens 6T harlsrasnt FRedlate>rof gp P\M{?ébﬁiﬂl ‘f:f@r’g?%"? Pd bss}*seé % this
exmngﬂﬂl'c InfoRetrieverQ{ this.props =
ropertyReader. get Properties(PROP_FILE); 1 V 1 4 FEB
206¢hemAPOR4 107166 "PCT/ US2003/ 025204 12 public
St r kdgeugenBat eTi ne(String | ocal Nanme, String val ue,
Has ht el fitt>Bav eriChgngeCeddrNumbes: ret urn (new
Dat e o hdn@Sbfdeflgide Date; Refidirhberpypavan-¢isi>nt ent = 0;
st atjdecihbat e String PROP_FILE
"test/tenpl ates/Defaul tInfo.prop”; 10 } [0047] The

met hod BQMEQEBQRE oAF extension may have four
ar gung s%>te§ ﬁﬂ%ﬁtsrhﬁoﬁ%me@g‘l\/&déﬁnp' e code, where

| ocal a ofresponding to the nanme and
val<? tgﬁnwg#“elnp Hﬁﬂﬁef'transfornatlon in the
orig renkaL docunent ht is the hashtable to store a

Ilst 15 of |eaf el ements specified by the content of
t hes %w@ﬁ%ﬁ@uQﬁﬁran}llst> in the SAF document; and

event is the name of a SAX event when the netho
[0045]nv okethis abpve example dha deatent petha pleaieBhtrarany; Neiseneqifies a list o leaf

elemf:rlg%fg € salx')é)dd m%bl:}%s}g%l{: ﬁg’@gsﬂg\/ éﬁ%@ﬁ%ﬁ%l c%rrﬁﬁggds tMl’?é'hame of an

'S ena a e I nvoked
elembnt if the s¥&Te KD dostingkat; achtlistitemplates AfifoReteivarns the neime of the Java

el ement <Ref Date>. under trans on. 0481, The
classitg, p{oameﬁge %‘5@3}?& Adljupeh gadtensiquy, ﬁﬂﬁri get@%%j::]' e Jéég%{;l%lﬁet ofJT.he méthod of
this GRRRIGXARY.- ¥A <pabdhrhist-Nhables 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);

X
]
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el ement <RefDate> in it. <?soxtype urn:x
conmmer cegne:fdgﬁul nent acom comer ceone: XCBL35: XC-BLSFEB 2007
S ?> <ChanaeOrder> 25 <ChangeOr der Hea];idal;

WOJ%@%S;’%“ der Nunber > <Buyer ChangeO?der Nunber >4 @%8(86%3@2‘”

7</  Buyer ChangeOr der Nunber ¥ </ ChangeOr der Nunber > 30

<ChangeOr der Sequence/ > <Chang,

eOr der |l ssueDat e>20010521 T

12:°00: 00</ ChangeOr der | ssueDat e> <Order Ref erence>

<Ref erence> .sRef. 7 f ino ev
L T T e
</'Or der Ref gﬁg@@ <Sel | erPartv> 40
</ @F&ﬁg@@’ deRF880x/ ChangeOrder> 1 4 FEB 2007 WO
2(}0_4/ 017166 PCT/ TJS2003/025204 13 Wth nost of the
logic in the SAF extension processing, a sinple
t etppicatrivaiesnigéd % o transform the ChangeQr der
el seatierprivatexSiting BRPP B4 "test4emplates/Defaultinfo.prop™;
p} >NAME=ChangeOrder.tpl; COP Y=true</xst: pi> 5
</xst:tenplate> [0049] Using this tenplate with the
[00475AF The Ghuiliat pravidinihiee 94V axtehsions mah buve faboarguments) as shown in the

runni ng XST on Sept enb 1, 2001 s 27
above SRR ORned o TISRTC B Bl e gpresbondBe g harmh A vy of an

eleme&to Hg(ﬁe'i"ﬁr@ﬂ RHTR M GTh4 QIVE d6 8eN& 1B B5 hadHHbkbtostote a list
1.07>" <ChanaeG der > <ChangeOr der Header >

of 1ea%fghﬂﬁge ErediieNiby ey contenBoRibr elrarsgt eraierNsioe buSAF document; and
0663 7</ Buyer ChangeQx der >l 315

event 1§ ﬁﬂﬁ%@% Uy E‘gﬂ% Iﬁle%{gg?se éyé)lgd.e zt ul% ﬁgtg? ghat 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.s0x$1.07>
<ChangeOrder>
<ChangeOrderHeader>
<ChangeOrderNumber>
<BuyerChangeOrderNumber>4500006637</
BuyerChangeOrderNumber>
</ChangeOrderNumber>
<ChangeOrderSequence/>
<ChangeOrderlssueDate>20010521T12:00:00</ ChangeOrderlssueDate>
<OrderReference>
<Reference>
<RefNum>4500006637</RefNum>
<RefDate>20010521T15:27:17</RefDate>
</Reference>
</OrderReference>
<SellerPaity>

</ChangeOrder>
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<ChangeOr der| ssueDat €>20010521
T12: 00: 00</ ChangeOr der | ssueDat e> <Or der Ref er enqeé>FEB 2007
wobRRlipiapce> 20 <Ref ' un»4500006637</ Ref NUMBcT/us2003/025204

<Ref ] Dat €>20010921 T 15 :2 7:17 </ Ref Date>
</ Reference> </ OrderReferende> <SellerParty> 25
</ ChangeOr der Header > </ ChangeOrder> 30 [0050] In

With hfvissoftthiclogfcan thedS AP extamsivn probessiep.enempletReplDatie nsddds transform
an u ted date/tinme, provi ded by the Java SA

the Cé%gé‘ﬁg%bﬁlemf’%m] The foll owi ng exanple illustrates
how L}gt%@ﬂ% to provide additional information to a
fiel ?Aiﬂ AR LChR{ge AR EoBUIBR/ApPava class is
used, D> extenS| on. 35 <schenm- adj unct
targ 0'dtd"> <el ement which = "address 1 ">

oosTEL SRR e M e AT 80 o

ToneRbradst 2NEOD] aﬁﬁlkﬂﬁﬁﬁ@&éﬁfoﬁhﬁ@ Bedm}eadbelmt@s,ults:
1 4 FEB 2007 WD 2004/017166 PCT/ US2003/ 025201 14
WHEBEYREdER8ss | " is the field in_the ori i nal XNVSL
d cemmEReone doramenk pam SPMBIT GearR: KB435 XCBL35 s0x$1.07>
" t€hengefirderenpl at es. AddressRetriever" is the nane of
t he Jd@hamgeOmisdicdtiget Addi ti onal Addressl nfo" is that of
t he nme@bengOridiNenbe&ss to be call ed, and "repl ace"
i st hBuyspdEangéOtdeeN@pbdral3 (000663 7 Ruyer @tanpe@deniainber>]
The sampheczedsuhoert he Java class used is shown
bel osAChaﬁw@@ﬁjému§&§1> xst.tenplates; public class

Ad d f 265 RELORYS DM POPI0sS 1 PO (BSReh o8t @sdk Date>
k@rd%[* éf&%n et NewAddr essl nf o(Stri ng I'ocal Nane.

Str| ng YA sht able parans) r return " The new
address | ame ot value; 15 } public
String get%@ }%g %Oéggf?e}/gf% %ate@ | ocal Nane.
Stri ng \h% erehce>
</OrderReference>
<SellerParty>

</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>
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paranms) r 1 20 return " !! Additional address info
for " + localNane + ". The original value is:" + yal pes 2007
% 25 The S|gnature of the nethod may have three
PHlERTSS "String | ocal Niame", "String val ue"PCTAfg003/025204
"Hasht abl e parans"”. where "Ioc&i\Taine" and "val ue" are
corresponding to the nanme and value of a field under
whet,r[ﬁgz{] f or%{rat LLhap% erlrésl Fhal th% oorl g.f ¥Ia@'ﬂsll o é'gtotg)%g%{] B%fgn%edl/mm%xﬁed

“tesdikstnafpistes. aﬁméssmﬂrlev@rt libahs ahesaf 8d] svcdlad pmﬂvammcalamddresslnfo
t heir a&gglable val ues in the XM. document.

is thah g drpipiig glass RRePeBYNHe 2hfe tIRBIEC 1P Fhed%oqerﬂ;alkee@e@ym on the
hﬁﬁ@lvaﬁ@ AT LBpRIBYS 8 naddid leé%aﬂseH ﬁfsﬁs{mtbem to an~M
docunent under transfornatlon 52] The XST
transformati on engi ne provides |nterfaces to transform
an pébkagddestimsritmplatsng a default ' ML parser, such as
Xerces, or a user selected parser. The in figures 11
anthubBe clabwdd@kisBethiveve parsers are used to generate

event streams. The particular parsers illustrated in
th|§n@pyghgn§§&h“@@§)¥NL parsers. The parsers are a
default Comrerce One parser 1101 35 and an

xer ﬁﬁ%ﬁ %r% o@ﬁ\le%\%&dcﬂrzsgﬂmfo@ﬁ'ml 18?%}@%@)%@%9 ?ln e }F]tgﬁle params)

for 4 nvo ese parsers Is strat
case t he, E tﬁgn 8 i s mnput Lo an XST
traqgggpna e% ' Fra CXST 1 ran&t or mat i on
engi‘ne conprises a tenplate transfornmer 1103, a source'
docunent handl er 1104, and a tenpl ate_processor 110
Mor Ukt SirnggeiiddiamatiddssssiafingngiesdNaneoRe e Hgﬁshtable
|IIM@¥¥%ted in figures 13 and 14, for a tenplate
sourice and a docunent source. 1 4 F E B 2007 N'O
2004/roiral'66 ACHi0IB2008LB825R0dr " 4 bodaldm3] + I'n Thherigied onbhe is:" +
enbediereht;, the high | evel design supports additiona
features. XST tenplates with simlar syntax to that
of XSLT styl esheet are used. Al tenplates used for a
transformation reside in one tenplate source, or are
Thé H&1498 05 Y SRS BRE Bavetndeh 8rdufRRLsA¢ Rrif O WebBiame”, “String value” and
Addi ti onal tenplates can be added through a public
“Hishtablefparransrvhars “lorignehand ‘grlusiibseeresnesdiBgdd thememe and value of
L. [ £
= S P o Bt O P S bR B RSB B B e
“hagiabiptioatdroasist ditanles ghezified dap ereachansadjinct dbagset amhidsir available
and ot herw se are ‘gﬁ pported in_XST tenplate

valagh e RV G RIS ERG BP0 RRbISh et HymeRag el psigvoked by the
XS?" gt : Onaahi gflalfxﬂf%%hrﬁﬁﬁb b YoM ddevRer ﬂx&&%aﬁﬁormauon

er can be installed to handle
[0082kr - dbf MSduransformatioengngroovidessinteTheesia trdhsform an XML document

oSSR 08, Al TBL IR0 B SRS A g 1 e

two/dletesivé pasert A UsBPtd gedbiatid Vel Erefiit. a’@h@pﬁ'ﬁéﬂﬂﬁ)arsfeﬁeuustrated in
transformation, In alternative enbodi ments, feature
thignvirprmentass XNHdpaieses nHhehbsen ae Atdstault 4priaerag Q@@%parser 1101

JBehed i190p45 -ﬁhgl hsghsik RLAREUHLIRbhE sersis
aJ'1s,econd en% ? n resenEPeg%?%éé@frst, asodeplct nge%x g
Hlukirged. els eliBerlogse, Iﬂnegouth of thegpathermiyrimpnt shawiX g ttansformation engine
11dY S\SS"It x&a%vgfc}rgl e grleontlehceom)é%-ls-est & {r%lp?gtee transformer 1103, a source
document handler 1104, and a template processor 1105. More detail of interaction among these

components is illustrated in figures 13 and 14, for a template source and a document source.
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15 source. Fig. 14 is a diagramshow ng the progespe 2007
flowto transforman XM instance. In the figures,
wohensloiagsf or mer nodul e 1303 provi des a conve 237
to use XST with an XM parser 1304 such as ?EEHEZM@M .
Conmrerce One's CXPParser or !Xerces parser. It also
provides the interfaces to get a new instance of the
[0053t ontlantie seaott @nbaalivdern, the Bighdével dm])d:ramgpoItS@iditio'ﬁlabfeaMes. XST

handl er dule 13 e conte ndl.ers f
temnplgigt With g 1A itk %frﬁ Slrsecnan o] B housd for
transfORDHR TS fAR oBE téﬁ?ﬁﬁe %&r& %F Xre&%—lud{lﬂrtﬁ’%ﬁren@é f @ alhplate source.
parsers that conply w the WBC standards. The
Addntmabﬂempb@em be h@CSM)(Op%hr shuljicavisHies ar AR STragmessissy shbsections
06 _f.or furthe roce 0 o
o e 308 By LI e BERERAF L0 LT UBLMGRTAFSOL IR fung oo
expressfons of @8phahpalalidisl Thetiegiealopaeatiods iDChb @k cwhat amdloﬂﬁb?\mse are
and . the source doc RE“ processor transform.th

SUPPORiGA 11} ?}§?§?’¥E@atfﬁ05mlf§1p cLiops &f pbqw%eéirﬁm SRS SHRFEM: § goncatenation
functﬁgﬁﬁﬁv Ay skl R fﬁﬁcﬁw%%aﬁ&llgrlcahsbe&iné(ﬁieﬁ & Mdléj@fy-ﬁ@ﬂﬂ{ed

provi des the rules for a transfornmation
e‘{tenlslemﬁlnatl@ls At ked errubprttsseatling acllasie Bsthofl By spegefivingfbogthis class

ot AR BB =L BB 0N K e oo

the trafiR&irMatifot Insiem@tivderhthdithegs fesures pf v ifieke and kezoadiempbediments
cl asses to use and execute XPath expressions

Canb?ﬁ%&%ﬁ@ﬁﬂ@ﬂdﬁ9 an XPath engine. 30 [0055] Returning
[005431o U fib 1:11 éfﬁpﬁgs'cfﬁ?@&f tht B&oRY BhhbEdikRhaE aaRed Be Eﬁ@ as depicted

ocunent ~ provi des several nethod cal
in Figlhes 1§et4QitiputiDoa dmgram stem@gjﬂln@yodges e toapagss the: RST template

sourefofig FA iR h G B "R PP B a0 deadoT iy ME ebfifce. In the
figurds| e $fasfombdrabdulEis 0g q:t@udq@ latcShmmm ma;r tronisemésir féth an XML

persgS et o be 6 me 2ot G b ot D ek 4 BB A0 e
mterfggetswgﬁlétéw iﬁ?tgl@e o-flﬁiescoﬁﬁhhlﬂﬁildfe? b B SistloR eceﬁlﬁfaga@,tus&ﬂ The handler

sfream use his transformation.
mod@@tmwrprewﬂeaam@i b@nembmb@ts fierypotiethd éernplate @ncésourwﬂﬂcu@lent 1301.

S0 00 R A SR B s o

W3Ckhdadet Tesmpdndleasseiit tHBA Xpyrshg cdents ar BHT asocegobll 35 for further

java.util.Hashtab] e etTeanatesO his 5 nethod get
procesHee.c (g @rﬁeewmdalﬂf‘e% O6gwrovidgsdhy PR RO PRest 5 XST
£ DORE E1EmeNQ11807 and th d t t
temp%SetS%igGi at en?égva util mIcilasht abelme tg?r%quLel sot(}:egl' I?rgcessor °
transfoemhbaXplt Bisande 01 abing edist efitemplate Hementy}4+08ntAXST template

1401 g%g I&éﬁd' %&@%&oggmer&}giﬂ PLoY} hgcfs et r(aljés%} ? Erg.nesﬁ:lrﬂlaﬁgﬁ h"?ﬁie {gﬁ%late

modiBeiHMIdBsHhSlIBRR Fhrakch bDthOelepighiStisi @ st It b prd‘miebdﬁ,
sets the output streamfor_this transforngﬁlon

mechgpisw; tp SireraTart pme-aisaIPke. nETBAdHEPEE: RESPARHR 1 S%"ms

d XPath ! ted b XPath
pro e B R et s S T e SR R gy =
enghhandler) This method puts a S|bI|ng handl er at the

nd the s i-ng |ist. 561 Lic t 1an<
1005507 BREHGRTHRG EeL B SWIBRT TREC FORSat € GpEkb g fandier 1305
provﬁ&s &A1 methol UaBS IR \sefGlipubbhotknt methondrnﬂmrbet decfar@imsa public
conpliant_tenpl ate processor nethods i ncludi

XST QMR ESPYPUIAERDL. CHATBE RO itS A EREHo0! (Bmplete wsd in
transRIrRGESE | TG %@ﬁtg&t’shg AL BN e claled RUNTRTRV IO utputStream
st ar t Docunent tartElement. I'n addition, the
get Qut put St ream net hod of the Docunent Processor
interface may be declared as: public
java.io. Qut put Stream
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get Qut put StreanQ) This nethod gets the output stream
used by this processor. This object cannot be nd'FEBZmW
@g( stream ng node transformation. The

Béﬂh oot Nane net hod may be declared as: paIBIUSe03/025204
org. w3c. dom Node get DOVBvRootjijyTanme(j ava. | ang. Stri ng
name) . Thls 20 nmethod retrieves the DOM object for a

o The et Qut uLT4an te met hod may. be .
etogl{éo I‘I’%] % Ol@é‘ll (ﬁ,l‘t“f)lat |ﬂélt<g(a§lsformauon.

The Iacsnmﬂa@meg@é&oa ey Qiétdébﬂhrdd%@p basie: or%thg Rast. 8ofBRHandler
oot tenpl ate of this transfornmation.

zetC@gqegﬁ@a@,lﬁlpégt Fhisrgeod TRansibe Geerattend! eagi thpsdmdl@r The
e TSBUA IR E e, BeiET TRl 0, E B TR SEABLNS T

mvt}@ét;ﬂsnh’fl atreRatinphhst had Tiputiengérdsanetlodsiay peldbtlared as: public

v R BP0 % oL BAL NG TS ML 901,

cunedle@} afied teﬂgﬂat@ ub |E16]S§Mtpiit8ﬂr°a'ﬁ|@§1hf}1%9|n%x§1§'td£@m€d3§se§@9hc void
This neth ets the current tegg ate [Iist.
o

setOg @SR OB 1@)@“%53%@?@ ﬁ%iy Tihés @s@sﬁhasrmmmmqam for this

che, ol Pa h nt e
trans?}(értg[hagg get Sgg?%&'ﬂ%ép? L r unrc11|iﬂ gr%neéjgo ntext . b Cl%ﬁa( o‘iﬂ-ggc void
setSlTbﬁng@KdmmHimdlcﬁ(mg el snoQentemHuhdersiemaRe). dasihembd b€ sibling
he | 00k t had be decl ared as: public 30
hang, %G%hF gg@ggﬁﬁﬁn$gg¥up(lava | ang. String key,
[005bRV 2. The PEbIRY inteRBlcd/ R Ucuing¥i®rdtbisbr Hﬁ%ﬁﬁs%ﬁé €edl lateProcessor It also
java.lang. String nethod, java.lang.String eve

includesTsaserg) me@oge ipinheritpriom @ﬁ%@mmm teupalath procmbmethods

e B0 BR3P RS S ko prsiemcn

pushﬂremplawh statDbamadns Gtdrilemaie Iindddidie, He StOEPMISE8am Wk of the
D ?e val ue t he con xt node; 1.4 F E B 2007 WO

Tk e TR R S ot asy ppplic favaiie ONmusitaab| e
oetO'd&ﬁ@Stie&n@t OMHEs Vidthb@Seth Ble Juldfut RAEATRs IR G s! ?&e'ssgm Ahis object

enpl ate; nethod is the nane of the nethog use
cann?hlee ndRUpSreaming mode garsiormerient Thheet DONVIByRedthiagie mrhod may be
o€ T of the context

el R B R S REDIATE RS GG R e namo. Tois
methpd metax\tes tiedeOMIbigiect ffort aT eingad ﬁ:irﬁcs Tt stt@(dumyf chpldesletbethay be
decl 283 b% k§$ utTe | at ave util.Hashtable 5
sclyrg ) Fﬁ%di%Eﬁ bt blaieDs o s meBag egls g Ocl@ut template

Wthhh@ﬂ]@ lr'cfdt el hi8 P thad @aﬂsfcﬁ%naua_ﬂ‘ Whé%%%ﬁlrn?&m&%khgéjdeclared
g@ﬁ_be declared as: public void

amgim&&u@rmqt%p&namaliat@()t ﬁlhttssnﬁbadrgms jhe sThensa pah Fodhe Schema
U T T A
cretTemb]lamEath@y Thés rdﬁhécﬁﬁﬁﬂthea&npllatéhiaﬂﬁ Vi gt Templates method may be

SchepaPat h ring, path). This nethod
ded‘”g%ci S ﬁ@a%%iﬁr?%?%%et RRjatsHhe hﬁlSAéﬁtwet%@é GFeFpe template

list. The 6 -
. oo o S, AL S

getXRethhoriesit sThitacthedrpttathe Rath rur{nmgscza]ntemempdmhoum include the

B s e T X —

java.fanblSirtng lo@um(jutd. lan e stnoall eja?aelaﬂfe F&ﬁr&t x%?i_l{]e) jav. E'il’ﬁ[ﬁé}liasmable ht,
ge urrent tenplate i st e pus ement
jeve. fRE AR bosh T e S8 Hpuey | P FaemD. This mediod 100ks up he
aludfss BEVENRHAL b $RBG PRI 8h e
Y uthe €l enent to th 1:ée %nent stac%gk%ﬁﬂgkpugﬁ+enp1%#gﬂ%ﬁ name of
the copteradderayiches dexibgmethe @f thepfinsl dhoiozovadue is the value of the context node;
pushTenpl ate(j ava. |l ang. Stri ng nane, java.lang. Qbject
tenpi). This nethod pushes the tenplate to the
tenpl ate stack, when nane is the nane of the object
to be pushed and tenpi is the object of the tenplate
to be pushed. The
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characters nmethod may be decl ared as: public void
characters(char[] ch, int start, int [ength) 20 t{wcpggzmn
or%.xni.sax.SAXException. This is the SAX ev?ﬁ%ﬂj7 )<
WRHARY G nterface for characters or input. Upgr03/025204
parameter list: ch is a chandacter array containing the
value of the current elenent; start is an index of
. e first - , ' led § A%: thd¥od is the name
ntis 2 pepeblibe h O EF HEhe! B HoghoPiRt JRLERIN A Rorl s |
of the RtsTRET used ferhie Bokey,svémis 4 R Xvalenewbdn thisenethed isigglled; and templ is

I t. Th d t t hod :
the texgg)‘eg{nqegf %?qﬁe@% 3 U nﬁ{r]lﬁho ﬁ?tB'aE ar{/aayuqur Tglg%}n%ﬁ €6hiB& node. The

p'utTeE{ S ?s'ﬁxetﬁ@d(m AKEd6@REE 89 . pudlic KhidpiitTerhplateSfa¢amvibHbshtable
gné er interface for endDocunent. The endEl UE?L
templivist)h dthismagthbé addsedishpeigmatrtesgg g @utegt tgmplate list. The

ndkl enent (| ava. | i.ng ce,
set O - G 1y P e Rae PR Ch st i ng |
setOufNENT IR ava 1D owpatSoregmnos). . Blax nBAXdEesd OopiSThis fprghis
tthe SAX event handler . interface for. en ement..
procepsos Tpht HFRSEENS FIPLT fraqsécsaaamwe?ﬁ%Sﬁtﬁ%leﬂiggf@‘ﬁ%%@%?%%dedmd
as: p&lﬂfcr\%?& setSULERBRAh WA TN M SBIE fplath). AR nicaNddaswes theschtraa path for a
qual | |eé name of "the current element (with preflxg

Schei80 AlipOEBIocTrent t EretsedemmiarPate mthed ey tseleplarl4r e vold
ubli.c void. staltDo _

s @5 G ARITE T PO St e gl el

[0057)andirge pibcentae boTemplatePRacsventcludthesverd methbiie et

e e e ey Do ed & s il hpuote erempines0. i

meth!gc?%&s r&%é&rkitertﬂgl_a{e%@' N BushERYnt @RthoSlnidyt@ declafddr®, public void

xm . sax. I butes atts) throws 9 4 FEB 2007, WD
pushPBR¥AiEVA 6 POcUSi2O0 313 mqtlod pushes the element to the element stack. The

rg.xm . sax, SAXExcept | i s - o Qi ‘
pushfg%@i{yﬁ%ﬁgc{ 1}1%%5)(%0?%%;? gsh Squg}lﬁéf?g%(ué}é%etr?%ﬁt’e@ ava.lang.String name:
java.laRY.@bidt leRBXC eis mothod éskee thertmhlaredb dhe feraplatef ¥k when name 1s
the ngltagr@tgggg)g}eeg’% to t{enﬁ)éllslflﬁsﬁiral%a rrtle(am }ig hgtlﬁ)ltbjc'etcr‘. 8@%?%31%3&? %c; l?e}#edgﬁed. The

foet Li bk vadeh@ctérd@hafirheint start, int length)

°h”‘ié’%g$r4€ﬁ?l%m9tbﬁ oc%t81 a%lflgf i ,g)_ . rawName | srb(t heg,]q ual i fied
throwkaorg xofl. stch 8AKExeenwone Taisdn theRAX KV K appdisr: m‘&%&‘: or char acters or
inpu‘ri.jl htg rltlé %%rtggfﬁelr iilsfg ﬁ% :11 S% ch%%aé:{eg ?g%%éér}t%&é{n%%h@%@&bﬁh@&%nﬁ Blement;

struction nethod
start 1A B@e0sRah@figt clasactqibiechwmicttr array for the value of the current element;

and g%gg(}g%,s %:q ggll\a;g;; c;fg; ‘érlé?tgésj f?)%r?lslxga{]ugo Ed{ei Qe B8t The endDocument
metq%ﬁ%aafyge' RaMreaMEEREEIR VA enditbctmiesit() o dtgewe Bix. SAXException.
andl e

r interface for processinglnstruction. In i%s b
Thispstharsge evdnk Bandlar antgeace for enibaspmer’s sihsgniHemenfdps o may be

target; .and data.is j ' b OR o Gat e,
declgpcli %ﬁl publie vaid ¢ %?ger%euggalvimeagl%%gﬁ%ltlﬁg%{e? %bh.@aﬂv%gi%nlocaﬂ\l ame,

r OWS
java Qi Stithg SRR BAFked drgmml wit. S AXEnygertan. Bbisgate SAX event handler

exception, possibly w apping.angther. exception.
interGasaieiang Elgmeng u@ﬁ@rﬁ@lg{idégé?ca%ﬂgnﬁ Efbtﬁ? N aénr%foaflgg current
elen‘?é§£r FHROR 'f)}efﬁ\lzj RRPFA B TR Guafied hemXSHTtht camath elemBhi (Gvith prefix).

anguage. Thé details of this interface vary_ between fhrows
[0038he fThestartPutugwoondhedbadibssselsred prePelicgioid starDocument() throws

enbodi Jnel u Rk i JdcB@ment. The
ore FEF O g G el B B as T p SR FafgReRansiia
start@RREsH Glitlod (XS THE dkndd =l eaplic Teil stanBidnwdt(Gaypiand Strng namespace,
child element to.this elenent. . The append Rus N .
feverdg S oo Do YA S HETE BB s Lo B Rl rows
appendAndPushd ul d( XSTEl enent el em). This net hod
appends a child elenent to this element and push it
to the el enment stack of its processor. The
appendCont ent net hod may be declared as: public void
appendCont ent (j ava. |l ang. String content). This method
appends the content of 20 String to the content of

o oy — o 1l ~ a2  _a
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voi d appendCont ent (j ava. |l ang. Cbj ect content). This
met hod appends the content of an Object to the 2007
content of this elenent. The attachChild nethod rﬂdyﬁgg
vdeetapede@s: public void attachChil d( XSTEl empgtysaonsi2s204
elem. This nmethod attaches child elenent to this
el ement even though it may be a direct child. The
cl one nmet hod may be decl ared as: public 25

org. }Iahmlsén?g"ﬁmpé@t jolanpma yransthins Treesfoodeidioapasnt jhvsio. IOException.

nd returns The cl one-A-11 nethod
s e RE RSt St BB SORYan I GBI Y ine Tp & o Bmespace of
the dilehOde@ib@NRSalNaNS i€1he TRl part HCHhHY dLdHied hbmObf teScurrent element
chil dren. The execute net hod may be decl ared as:

(Wit Preéty AR NeEsds ejaedlifiedmamenfdiss curtanselpmeniwithtprefix); and
atmgﬁ)de ts tlg 6 e Gt 2 asgcfcﬁﬂe?df @{Me‘ C%Prentl éleﬁ%e%rt urps B{olggssmolnstrucnon

reSU t 0 enent transtornation. e exe
meﬂmdtm@dbmldnﬂi @keduhh@mldsprocpssmgmsmuoh(ﬁt@a lang.String target,

s B R S SRR 818 e X cven andl

inteffdcd F6d Ko 8@t inSMs@lctiohl tn B SMBAbeARd: $85M $s thb erdcesitletindtfuction
the QutputStream_ The getAttribute nethod may be

targefeddfagis e PIRCAsFiPE ijsavetianaiats. St pulhi ngee Atsupplmt dhg aweghod throws
r e i eves

an ob i, k!4 D GIRA kS co %EQ&I LB Y SR sl Pwrapping another

excapediChCominmentshodsupayridie 1 4 FEB 2007 vxo 2004/ 017166

200 0252 ecl ared as: ubI| TEl ement -
l‘"’vgfr ol l%mtgrgﬁﬁéfﬁ@qw% SSrs elBienit e o8 T Qi Qormation
lang@h e . detaﬂ'é‘ 8f ﬂl%ﬁﬁﬁ%@e%arﬁ%‘tﬁ%gn RIS AgsiRhLe grrﬁ’a%dlments The first

ublic java.lang. Qbj ect g etContentO This nmethod gets

embp@imegbinchdes Wellﬁhﬂngthédse appmt@g@t@tmdmm Maderlared as: public
vmdg%%%?\% MFEI%%Q %‘ﬁ ?%p?éﬁ@g/% ghr.}glneg%x%gn(tltg is element.

The @ppeniiradRdsb@biid meitod n&ygetdklahm:drmt ipabliaveyd be decl ar ed

cor BRSSP TRk e st s clemen

and Beshdel tBé eldmast stRURIF S ptR¥Rof. Nk aplpEhdt®ntent method may be declared
get I\I'I'anespaceo Thi s nethod gets the nanespace of this

as: pyhlicsiptd appeed imijaviadanesittiag corignt). bEhismethad agpengs the content of

I t
s AR A R O8G0 Gl A KOG O i
voidappbsi( qqunt@mzadkeml@neﬂ casentip uDhis eneSiEppsEn tthe content of an Object to

the 1St B iHient bhe PR CLUCRBon ersion helyehes comm Arieth

attadShildUOE El@mé‘&'eﬁni’)emﬁ[%@tﬁﬂﬁtﬁgﬁ@i HiRRIQEEE ’Pthis element even
processor). This nmethod sets the processor to process

though & manegidea dikcichild. Eheplene mettied nytPaledatedrast butdicay

r S: Jo
javedEd R RiheDE THR s KL s lcpyent i v s g clomen)
methdiempabedicl ¢ dcne publd XS WE&n&IneaIBfié All(ThEhis setfPdW]dnegthis element

) th ; decl ared as lic_ void o L
md@%&ﬁ?%@%ﬁ ﬁ%e%lree!mtgo Fiag bederyad ast soubdic davehang. Object
execttdd]. 1 THIs Bl8MBRY pOifnt {orthé eRImeNEMns ARS8 I{rp?urHéJmn rfsu%t of the
interface of XSTtenplate further handles elenents o
clemepetrasiomaber s"éh@rﬁg\ecuta n@ﬂ@éen%'l‘rm declpasl asc pinblieydidce
exedu%gj ay%%s(a&ﬁf §Er§ r(gg)t l%sl Jaw-lz-ihle ge)?txcg%rt ggt %ﬁn?ne%hod execqusdth\.
trangfenaion ﬂﬁ?ﬂk@blﬁ@’ld Hﬁlcﬁ thm*ehﬁdtogﬁé l@utphﬁsmﬁ@ge Mhe crgrAm"ibute
tenpl at e is tenplate. The get|l D net hod may be ,
ﬂboé’gﬁ%}a‘é‘x‘jdf‘égﬂ %bll-"iué lg jgpa e Siene S aribiie(voa gt rippgname). This
methda& etV tht Bbrert %FEA Ahfourd 18 ﬂ%e&wgldﬁ?et hgd %ﬁ%ethod may be
decl ared as: public org.w3c.
nmet hod gets the DOM object of this ten‘pl at e. The
get Cccurrences nethod may be declared as: public int

get CccurrencesO. This nmethod gets the nunber of usages
of this
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tenpl ate. The get MaxCccurrences nethod may be decl ared
as: public hit getMaxQccurrencesQ This nethod {9e%ER 2007

“qgn@4@{ﬁgMed maxi mum nunmber of usages of this <
tenplate. The isVariable nethod may be decla}r)gelﬁUglzs,(m/07 24

publ i ¢ bool ean isVariabl e(jadva.lang. String nane).
This nethod checks if the tenplate has a variable for
declateldes: lgbﬁkﬁﬁﬁiﬁ&lfmembﬁ t geBlHild(s Tidhegod gets tredirstahéd iof thiswement.
ate has a varjable for the given pane. The )
The seipiPLRETEN Ay SEGenaon AU G- eE PAEEHEGe M py T method
gets tHQJ:(ﬁ!ne?l?EP A LM SHP ITAL gétﬁiiﬁeﬁﬂ@l@ Beth8dRla)- be_ﬁ_?_ﬁ&eﬂrﬁi hagblic

sets parent tenplate of this tenplafe
java. 18@ Slang gbﬂ&ﬂmmﬂﬁ@ne(mm @e@l@gﬂ sgisdbie pame ptrENstcofiybis lelsment. The

getN %e[ Iﬂgt}]\/g Ll a 1?iro§ als anlﬂ)l avaco rﬂr%&rg? g{;t?»]\éﬁ*iebar I a%&tﬁ&& gets the

nameldfitiss éleﬂiﬁhta%e oamn&epaéamaMdenmémumyasb gubiciaad. og String
publ i ¢ bool ean set\/%lrlabl%(_tjeﬁ | ang [

N Gra7BAFAng R SE6 0ol T8 PoTheEa BIReLRIc TR IS ESrRT g retiod may
be deéﬁfeﬁ ak: hgublfcgmalq anj el Ne@l‘dra'@(iﬁe Thi hdth& QML 3hlnt élé’inent of this

Its par nane Is e nane of the variable
elemént 4%@1@11113/@121@64:71@1&@61@@% UB20 33X 9 PBlpmant g@cﬁlkzlaw@e This

kLGB SRl ES A B by B AE B

publi& b@@s@ﬂ’h&e@bt@&ﬁ lafdPE(&J‘essoﬂ'b@chbﬁ) eTHEtrhmbiodmm theprocessor to

decl ared as: c void wite 0 t trea
procegs the oo 0jf ﬁvSaelF@emoTé& éféth-IF’étrP(Jé ahé’?ﬁ bt dblic void

setPa}cﬂﬁ] %%Mng galteﬂg Fﬁﬁqﬁgtﬂcfd@%' 90 pBEnidlrSerk 6?@1&5381&11511@ The

he tenplate used in the
setSﬂBlmgsmethafdde} hedncl@éd asc i rewtit yoid set8flime (%6S TidemamtrelasnwiThis method

Le rul es ver, it relies on Schema Adjunct
Semté?ﬂ ‘#?n?ﬁogﬁg%%PFmpogical operations and invoke
[0060]aV aTEx et ligBrfaAdenf i STemplafifatthed G,ﬁgllidiekﬁﬁemaﬂf of theS& processing
and increases the complexity | at

lanm@g@aTl%HUbl[%@ﬁfCWH@ug@c%ﬁﬁaléﬂ%ﬁi e SGlagnCismpgp method may
be deElLé?fid C?gnﬂg @Xéﬁ% isaYJ‘&eQ?‘arEﬁlTérﬁﬁla{e@”mk@ 1%§tho!1 Bets Hfé parent template

e sup 0 i cal peratlons and
of this x¢replate ke gcvtﬂb meﬂe)dnmvpb@deelar@ragu aygelic mhgfsf,ID(b e%ihla psthod gets

the I]ﬁ é)ﬁ,g-ntx S glpggﬁ ]BQMT %81 yfne b‘é f/l%{l%];%gggaﬁlkbqg%r%@’% dom.Node
getDONR gmte ﬂietlhsoldSBge&hEN\DdM b]?jbttho‘fxlﬁk teleigk. a}fhe pafeciiiRoat nethod

> <Root > t
may bdctrgesss (Pt T HECU BB ﬂﬁﬁgﬁﬁ@@g o RSB Sgs f wrages of this
temp[H}’éFEBmte gemgx%)ccﬁﬁ‘ﬁﬂ&'@ gfeafod rgiﬂfdoeqecltafk% dsepnbiatig: for Root

20 </xst tenplate>"1In this sanple, an
cetMakOedugbees()n s methodigassithe @llg\p@ctmﬁyntumenwahfé o frsagpeof this

conl PRS0 o 0 B 2B B SR BB ptcvaten S

namd)! TABMHRICHda6U MR templdietank ivarsdble/for At gimiml rahe. d’ﬂﬁturns a flag to
have both gl obal and | ocal variable ten
indicpgdhihe snplae hap? waripkle feéﬂ@eah‘tentnémﬁhjhﬁ SRS Spetfod may

be dAYEQYRL 'pﬁ@lllc! 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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[0063] In the followi ng tenplate, "nyVar" is a gl obal

variable. It can be referenced in the follow ngt4 FEB 2007

content of the tenplate. Elenent "Node22" i nen
WORAPTYBI®E. 1ts value is the content of the aﬁca[béaﬁq&%m"m

var i abI e "nyVar". <xst:tenpb@tes

name="Si rrpl eTransfornm 30

value {quée. gcm%%%tt af I.JH% tVQIl{ik!l%Nqu &0 WEH&%@ A€ HM())@T cat¥y a8 tHeRBNtent of the

Root " dom=" Root "
variabfkdhp#d Nedﬁé’qklésbdiest" Fhe wxist mv‘@pd nayee’ dnglwd ws: public void

mmte(%glgﬂoc(t@ép&%gg%/pg(éﬁ&%gFvanlg IEQ{E(@)of%ﬁlg" }1{ 'Eetfl(?mjn?ets ?nef Qntent of

the traiwﬁﬁﬁﬁmmmnmamhm it zaiNode 2>
de22><xst: var nanme="Node22" se|lect=" $nyVar"/></| th
[0061bde212m teIEPﬂdtedltSed inethe EWE)FI&P@H‘“SW gDy EEgtoims ggeuments wi

s1mp1 Ts-\té)é%%?ragg%e} o%zsgﬁéng Qg unm&%&/oﬁ]%]sﬁ%m logical operations

<xst: enpl ate nane=
and irffoReETaNe egkendion fusciNedewhich dxgtdes perinamanee mqumgrvases the complexity

"/ ></ Nodel> </xst:tenplate> </xst:tenplates> 5
in the[ieropatf Cia8Phgl e tenpl ate source is used for all the

[00621 n'pi['k%tsgéoﬂdse%ﬁddﬁn@n L§caR6he bk ifemiliaAX SLEsphtak & the teoglates. It
start with the el enent <xst:tenplates>. The Thi
buildnthersuppbritof dogiesd ppaations epgtavg 5%@05%@%&? gemplate lancruacre s

featmé%a%?éf 908%3(%{0?11 co%%?e&%raﬂg rrh Mol eﬁ'@érﬁﬁl% usjhg ﬁle 0T style

urce ove Once loaded, t he
syntak 67k 8éc@8d kmbbdienehe ipdhatve bslbwrce wil | be Saved [ n
nmenory for 1o f access. Interfaces will be provided
t Gxpleg@piat aﬁ%‘ﬁa? tenpl ates during, a

t r’awsfor mati on. [0065]_ A DOM can be created for a
fra@n&nmnepfﬁﬁﬂfmblﬁtetfﬁ@%ur ce docunent during the
streiangbqﬂtV@Im&Hy‘oﬂB@l@“B? B fyi ng the root node of
t he <DEM2Prrxstivar aspet BDledel o/ NadeZehpl ate.  XPath
expited sf tasengplaterfeeRemdni pul ati ons can then be used to
acgrsg@>t he DOM <xst:tenpl ate nane="OrderParty"”
doogdtesmiplitder Cont act " don¥" Or der Cont act"> 15 ......
<Or der Cont act Name> <xst:var nane="Contact N anme"

In mﬁ%éuﬁ E, ‘a"n/ AEPHARkNER vhed to%{)@i@ﬁh@ﬁﬂhacﬂﬂe ameptat@ Both “Boing” and
</ Xs enpl ate> In the above exan‘pl e, attr bmﬁ{?
“Nodbabmsli@al vastables and FheircaBientividderseht Piike doeument

automgltlcaily.pkttemplate 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>
</xsttemplate>
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docunent. Thiis attribute will be used as, t he na O?EB 2007
the created DOM for other tenplates to ‘access i l'
wébidmjobtte "donmt' specifies the nane of the DO}{ttrﬁ;q@@ym;
used in this tenplate. Once 25 created, a DOMis o
accessible to all tenplates 2sed in a transfor mat i on.
[0066] The following is another tenplate that reuses
hesthéhvblateaahed Wyddl hdomeligddtle&> i n the previ ous
exarNbés]><xgivat ep-aNed¢taresN&hd 1ppi ngPar t y"
dopst-fonggsteont act "> 30 <Order Cont act Nanme> <xst: var
nangriEMest Name" sel ect ="// Cont act Nane"/ >
</ Order Cont act Nane> </ xst:tenplate> 35 [0067] Logi cal
[0064iperg {ngﬁ',itela;#gfate Rafke &5%%8‘??1’ al%@t&%bgﬁgsr ﬁs%g ith Qutaﬁlﬁonnatlon A
econ <xst t est ntact | ~Tame"
templﬁ@sd&xfcesiﬁmﬂtbﬂ;t&ﬂ' st -t brwnatr<xst: templates> The name of the source in the

samp eﬁlgem i§ g;pgﬁ%'f\%nn%?/ 3/ ?eez?rrg H'\%S\Sf’ Le O%%O)% d H\Jodel4 in the

source Fea€Inia MRded, kil tiee tbﬁhﬁta‘cdsﬁn ﬂﬁttvlﬁfﬂaﬁa Jogk willde sawed in memory for
valid XPath expression nust be used and the context

fast apesae dutextaaes vill bhproximat ko rase it eldbeonaligmpiaigseluring 4 tapgformation.
[0065 007A ﬂ&f%ﬁ‘y Qﬂe?at%ﬁ?gﬁ qé%&g%??&%é%@ sotre document during the

xstite € hane
streaming @€ ﬂ@@bﬁﬁelb r Bpecifyiio: thef root node of the DOM in the attributes of a template.

){Paﬂig};%rg%][gﬁlgﬁgﬁ%g%éﬂlﬁé%ﬁ%&%%ﬁ €n be use%’toeaccgs)snhl %W> 5

S ey8 Gk mpl X HR=CO ARy CAB IR CRIM @6t AT 8@m#~>OrderContact”>
</ Order nt act Nanme> </ xst if> </xst:tenplate> 10

h %M‘fn <choose> is al so supported. El enent
<c Q0587 _ s %@i t herw se>.
L%%%EES e lﬂg@n éels({Lt g@{% Zgr"> 15
% ?m?/ar name-" UOMCodedQt her "/ ></ UC]\/Coded>
</'xs V\,heln> <xsl: ot herwi se> <UOMCoded><xst:var nane="
Ud)?/ﬁﬁ FEPIA8Z/ uoMcoded> </ xsl : ot her wi se>

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™>
<QrderContactName>

<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>

In 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.



20 </ xsl:choose> El enent <choose> can have multiple

chi | d el ements <otherwi se> to support nultiple FEB 2007
woRhions. ~ <xsl:choose> <xsl:when test=" Ud\@op@déﬁ%"mzszm

0250 YU oded><xst : var name=" UOVCodedCt her

"/ ></ UOMCoded> </ xsl : when>22xsl : ot hervvl se test="

UC]VCoded "> <UOMCoded><xst:var nanme="

TII aL/e n gmw "tq )8§11n ohherWhsee>30

erw s UOMCoded | nf o</ UOMCoded>
Z%??tldf@iﬁ—?é vgefﬂaec}@magpgosp 35 Only the | ast

Wi Se> does not have the attribute

" fRggerCoptag L0
N e S o e
wierGORFacRE™ St r eet Addr ess” sel ect ="' stri ng("
19f1)gsm1fVaI co Parkway')"/> <xst:var nane="Cty"

sel.ect ="string( Cupertulo')"/> 40 A function concat:
<x$tstweatplaie> ne=" Addr ess”

sel ect ="concat ($Street gddr ess, <xst:var
LogicdPeRatdE dcRESse> isabeaipponah Cﬁtl@&ﬁtqcbe‘b% deechild elements <when>

$City)"/> 45 A function string-length: 1 4 FEB 2007
and%em@qﬁ 017166 PCT/ US2003/ 025204 ?3 <xst:var

h" select="string-length($Street |
dd&%ﬁ% jtesr%émde@@t&ya string: 5 <xst:var
%%m S RACoRHbuRE Fi-ra(Shdtisess, O,
19 (PE 86 gﬁﬁgﬁd‘ e above t%npl ate, given the
vart DEAddr ess=""' 19191 Val co Par kway, Cuperti no",

t FESFEPE™S%rom t he funct,i t s "19191
val c&U W@Q@xﬁ‘% a’fﬂaén%arquﬁ%ﬁg’ Eé% %@g{%gé?égss

Addi &ixehetheisePt - i n functions, that are supported by
XSt/Fsl:choes™as addition 10 (+), subtraction ( )

mul tiplication (*), division (div), etc. .kie .
Elenﬁmpﬁrhlbbﬁd can p@@mylt@mg)de@}@';s(ﬁ?ﬂ;%fﬁf ghgipg%ti rrﬁgtm € options

used st I|ke the_ built-in functions with the
J@gé re; )ﬁdcl)@edf‘)therﬂﬁ tenpl ate .
3 C >
X nFHOM %d?qtsf BrrreA” KOGRIHE Bone. donf xStT] ava>
15</¥§15W ar name= "Order%
17

s eFeB PHeEYiIsE Hg 56:
<UOMCoded><‘{st var name=" UO\/ICodedZ’9>2/U/ OMCoded>

</xsl:otherwise>

<xsl:otherwise>

<UOMCoded>No UOMCoded Info</UOMCoded>
</xsl:otherwise>

</xsl:choose>

Only the last child element <otherwise> does not have the attribute “test”.
[0068] The following built-in functions are supported in the second embodiment. A function
string:

<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($SweetAddress, ‘. °)"/>
<xst-var name="Address” select="concat($StreetAddress, $City)”/>

A function string-length:
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<xst:var nane="Date" sel ect
="t est. ea-tensi ons. Dat el nf 0: get XCBLDat e( $Or der Datle) 'FEB 2007
4@6§/B]7tlg(rrpl ate> 20 The nunber of argunents uEgg/Lgﬂmg/jp.e,m
tenplate to call a Java extension function shoul
mat ch the nunber of argunerRBs of that Java extension
function. [0071] D fferent from XSLT, both gl obal and
| ogbvavRdrh BB esctras]dee="swiicf bedh@8rtangddrbe) />
transformation. The followng i1s a sanple of nodifying

fun hat, uall abl es during the transformation. 25 <!--
A %%Fvafables using built-in functions --> <xst:var

it 6?%%‘4": sﬁgét%%{nesssts&ﬁ@tg( sqﬁg{ﬁ%%&drgés?&aﬂa)) />

ct="strin ength This.is ¢ obal |
[0069iRo p thesaposs ki ?tﬁgg%?(“ t}1ﬁéar{aé>iep$%<?%esfsorl9&2{;\7‘5‘&0%}1@1&1},
CupeMR&*, fiYe Qb ﬁjomvtﬁé in#Rli6S sub=string{VP &ifl b Bl & QbaP afkcany afol € variable
<xst:var nane= QL Varl" sel ect ="concat ($gVar |
“StreetAddrasst i ddditions! budGInfuneiéing; EHCRISEPIRRH JBRSL T, such as addition

di- fi | | " "
(), su<b action ﬂgﬂ.]gtgﬁt %ﬁ@aeg, cgg BIOB?S?{V i d/?%r%sl,of‘t%\e% oréegi v
[0070’1'1r i ahlv@ extéikioH ﬁmcmdmd iclirybeagrail fust hige tle bba-infandtmph with the
<Agai nl\/bql fiedd obal V arl abl e> <xst:var nanme="gVarl"
namesRfUBieEX c BN at (Sgvar 1, '-again')"/>
<lAgabnMdi fiedeheRkahiEninabt:pRadhtdh: FrewB od@fceorom/xst/java>
2004/ 01 166 PCT/ US2003/ 025204 24 [0072] The schema
For e : : o
SOAF Rl 08p X ShEdR R Sn AN 0D RO 09U PO FOUT @
15 A ——g’Da? ect & ¥4 X‘? rﬁa%’f oeb%t)@@ Eﬁtaieggwg%rDate)’ >

of %&trl it e Use thea teso erren

“det er m ned. [0073] The ) vI L el emsnt tenpl ates is
tﬁé" Pl@Ferrent of a tenplate source docunent. It 5
can have as its children connegggglnclude

r .
nﬁlg)ﬂ?ﬁl[ oftasguments psasn 1he $RYAGtR & 3R eXIgBY N g.FlCUOn should match the

nmnb\élatgf Y §nts Ma@%v@&@%i&@uﬁc%on?xa ‘tenpl ates
nane="bi ndi ng"

[0071} i nNBiffesent fiom FSLTvkath global dandrleesd Heriabinmcpxgrmodified during the

oo T MO e Bing

transfoxBitidrenpl at e nane="Root"> <Root >

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

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

<xst:var name="gVarl" select="concat($gVarl, '-again’)"/>
</AgainModifiedGlobalVariable>
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<Boi nc, > <xst: bind-tenplate nani e="Nodel "./> 15
</ Bong> <Node2><xst:var name= "Node2" ' 14 FEB 2007
webheaairlede2" / ><xst : val - of sel ect =" $Node2"/ > ,
ode2> </ Root> </xst:tenplate> 20 <!-Second t@#ﬁf%’t"gm”’m
--> <xst:tenpl ate name="Nodel24'> <Nodel><xst: val - of
sel ect =" param( Nodel) "; ></ Nodel> </xst:tenpl ate>
[00R]/ XSThd @Bhat@Sach S&Oht 08T Herhdhid HinSeSoim 8 Fikhe 154, In Fig.
el ement val-of is used for the content of <Nodel>
the yie @eqiEfenprionghof afdbwansedpr teatiibeigs poan elpmentehn be
g[%gnt <Node2>. Those usages w || be di scussed bel ow
] The elenent tenplate provides the rules for a
[0073] ansThe KM elementtdrhplatesés the apetlehifeet oft b mengsifite sb@ce document. It

I r he | for. th
CEm%}gn%é;’ite t al so ovhﬁ]:st e ayout or. the

fle]
o
L
>

1ystc}1g ep S?Iﬁﬁla i TSIRp @nﬁﬁ showmngp thediscussion above of
varigitd, vad ediihmlRaged at the SAX event of startEl enent
for the elenent it matches in the source X \4L
docirsiemphird nainet” biveding | orldsdsathtipyévgrdcogyaerteapt.com/XST"
endEfsemeiit.0f™or the sane elenment. XST tries to send
t hexkstansharvids carsampic ehpatdsetxpl: @nmedit>t he event of
endE-diisntemiplatpossi bl e.  The syntax of the tenplate

el e{mmmpﬁxeﬁﬁleéxmmtﬁnpl ate match="el ement nane to
mat-Ryor> namespace="nanmespace to nmatch" copy

= tdfgtgﬂcgal se" d e ferre d="sue | false" 40
'nQ ﬂc?ten%ﬁél%&ﬁ‘%sﬁod@i'*’95—"nams only used when

att<r13 ge C py I's Ture and inclusive is false"

= o the, oot € t far the
ot —° °> Fj!;gg? R o eé{r—e?\i" s 2u
X176 Qﬁf?léa TJszoosl 025204 paranm="list of
el e ?ﬁs to be saved" friend="id(reserved for future
uséﬁs’”el@@&st tenpl ate> [0076] In this syntax. match
i s Theermydiamalast-—t he el ement in the source docunent
t o <wétttemplafegiamgiiNedetl e tenpl ate will be
| oxdedt beade ol atlettirép@ax NaodehY'/~ofNode1>
st avtsEtemmdaity endEl emrent.  Nanespace i s the nanespace
t o Uet:emflass>t he el ement. The default value is null.
Copy is a flag
[0074]  In this sample, the element val-of is used for the content of <Nodel> while elements

var and val-of are used for that of element <Node2>. Those usages will be discussed below.
[0075] The element template provides the rules for a transformation within the scope/life-
time of the 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™
narnespace=""namespace to match”
copy="truelfalse”
deferred="true|false™
inclusive="truelfalse™
alias="name only used when attribute copy s ture and inclusive is false”
domsre="name of the root element for the com”
skip="l1st of elements to be skiped”
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lo to specify whether the default behavior is to copy
the source to the target docunment. The default {ualfGs 2007
wo soofhal 3@ Deferred is a flag to specify whet bet/us®i3/0235204

defer the output of the contgnt of the tenplate until

the content of its parent teﬁplate is output. The

default is false. Inclusive is alag to specify

whether"lig of epynentseo hasmedt the root el enent to the

t afgeld=tidCusendd fahBmreapyZtrue. The default value is

true. Alias is a replacenent for the name of the root

el ement copied to the 15 target docunent when

CQ@%gﬁﬁMﬁm@Qd i nclusive=fal se. The default value is

nul . Domsrc is the nane of the elenment in the source
[00763 oc uﬂrletpnts fs]:'?[%A Vmét&tﬂ 15%%@\/%’1%:?% ng F?e%ésiﬁ?ﬁté@?lg\gb& BE BoduBRnt to match
for whﬁh amaamplatmm bsloadedamadccéanh@SAé everfl o b@rtEtﬂyqle@tf@ndElement

and accessible to all Iates Ih j u o
Namgsgpqe is QeingmesRace fdaigh F‘?r %‘?mﬁ%{n{‘% & é%ar Z%LI'“%‘S B‘y &9155 isaflag
to spdc®y WHheP HRIMRAHuH HeBa it i6 kd PG dhekiditdago tHeerarget document. The default

transformati on. The default value is null. Paramis

valued@falses tDecf¢rr¢dam~é§1ag épsneai e hperto-defes the quipus p e oo of the
temp%?ef un%}f e co? enf GG lﬁéﬁ?tﬁ%d&%% Cfll?ﬁl; t Tﬁ@ LRGN Inclkffe is a lag

ue i's n alias of the nane
to spafifytiietier ereopy themdneoftherecldmenine the trget derunient Wirs copy=true.

The %ggélgﬁu %&Ae\ég%ﬁgel flﬁn% lgllr?%%%g;erqus Ce ; h 196Crtol?tve é#leor{'g cgpled to the
targePAGumdehd \gﬂ&f (%f;l)ybﬁfué R iSANI QM EAES Tha dBﬁ&E RElué grmiuatmmsrc is the
can be used defer the execution/output o

namecdtfithelelemens| mﬂ@sﬁom“tdh@mmﬁ@rt%n@u% P@M fisfgibe 6¥eaf€|4é“‘ﬁ’m the scope
D Thls ISt et ) f.or

oo e 3 3 OB DO )0

acceisﬂil&ﬂo&ﬂl&ﬁmﬂhtdsr@hesdefmm mﬁult hekip stmlnrd@e a fisicafmemes separated by

e fCEgg}]E) Fragn gl-,?ﬂttee%&ﬂppﬁg ldﬁﬁnin & @%ﬁf rgbal(l‘;laﬂ,e e de %Sieapue i H{ﬁl Paramis a

list of ﬁﬁlesvﬁbalﬁﬂ(ed ¢ leabrihe @16%&[5% PE 588 G 1ateﬂmuﬂﬁgfﬂiedransfom1atlon
di sabl e- outpuf-escaplng yes; fal se" </ xst:val ue-of >
The &gzt wheris oyl FoendoiaAn plias qiiths rameSdhe dPmgntdn {s sppree document to

4 FEB 2007 WO 2004/01 7 1 66
Inmbéc#?%@%%@i?%&%%ﬂﬁ$2 [0079] The follow ng expressions
[007TRN ISénceskedacaivatiah, orleadinzy and d@ﬁctivhéomm tmlmﬂnre of @l terpplate are

trigggrga%? éﬁegsegi%?eltgg, o Pt ag’%gqetcr: %%1 otfsei 1g & ggar the e\ecuuon/output of its
chlldot%@l'&(e@% ﬂ{ertm%tﬁu?fhavafth@ hrént. Thid ifetiakirethuathe atdded
For exanpl e: <xst:val-of select="$v"i> Bujilt-in .
mformamgn isonveilaie befdes thassutiaotiisichild fonnleat fyrpgstreaming of the
Sounm &yw ggd above. For 5 exanple: <xst:val-of
BCt = strlng( my variable')"/> Java extension is a
[0078]ava feaiie isd @eméntival-6far nsedtto sesitthe sei¢auefeconteat ol thekrget document.
pat h and net hod nane separated by ":" For exanpl e:
<xst:val - of
seF§ﬁﬂah@%n1connnerceone xst.test.InfoRetriver:getDate
Ti n@@%‘ifOSdQ@@@Pl’eﬁfﬁon XPath/DOMis a valid Xpath
expi@ssidom Mi’'th a DOM For exanpl e: <xst:val - of
sel disab-bhiplsesChpingTies false’ 1 t enDet ai |
dorixstvaatiecbit enDetai | "/ >. The attribute domis used

Element val-of can be initialized using a valid XPath expression.
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10 to specify a DOM source for the sel ect/XPath
expression. [0080] Attribute disable-out put - escapiNgeg 2007
we 05850 disable the escaping of the follo \<
char acters, <, > and & The default is to es&ggﬂpﬁ‘é’g/&“m
characters as &t, &--t- and6&np respectively.
[0081] The element var is used to define/declare a
[0079R" | il G0l dWikSExpr¥Ridrd RELE: @48 aTARNE difthe écrr?&%?{e sefdct. Param
variable can be either Gobal or local to a tenplate.
referato a parpinglist Gt \ateash o @m@laﬁ%cﬁor egpinblgr emsiofal-al t enpl at e
L
selecg{—‘(ipiagal.nﬂva?%bmg’teo%w 39 95{8&?&3 t,tagles gxé%blg )Q?B?rgggxngle,, <xst:val-of
seledo?fi=" 0 BuiltHin fustX&ts: ndcﬂ’ad” th{)@:OPBQT bHleitEbct\oat desaribddeabove. For

ot R ReT T8 A S BB D R

funchib€ I§1§h§%e’l&8’%@ cl‘é&‘s%aﬁ?@dd(}ﬂetha_@ ﬁmﬁ@%aﬁa@éd ®f<* For example:
- ttty‘agressl ons as for element val - can be used for
XS

bsetectdeom CODEBTcePhexft &ist. bxfplhqnwo@ﬂémc&m(&@ 2000)7/>.
XPa{%/(]é?R/t lrégrazribfle aii Bééa n@k%gigr'l 988 aZ[E(bIVP uIgorae}bxe(a)mj.e)le <xst:val-of

vari a

seleé@ﬁ?/l‘lﬁst@ﬂtefﬁlbﬁthlﬂ}’lt/e{nwwc Ao LRt OBtXST. ThidGittribute dom is used
version=" 1.0"> <xst; te/g;gl ate nane="Root"> <!-- d obal

to spegify &S SRPHEPTiRA Hwt P FEPiesHQD - - >

[008GX St A’t?rfﬂi‘,l?é@sab@evéﬁ ut-Sehid 5 uéécr {orkgéabﬂﬂébé edcipide IF BRBbilowing

variable')' /> <xst:var nanme="
chargatrect, 2" agtl (& ﬂ@mldefvglithi tOTdsc@eltbosa cgiuattats ag &li: hdtpdny & amp
. <Root > <!-Use gl obal variables -->
e Spe&cds‘glé obal Vari abl e><xst: val - of sel ect ="$gVar |

[0081] ></TUsefdnehaldMas udalie H°ﬁne/declare a variable in XST. Variables are mutable in
<Used obal Vari abl e><xst : val -

X81s ¢y wgipble genbg githes gkomlé@@@hw\ﬂaﬁen@ﬂﬂt@ ALl wariableg/sdghyare direct
chllcﬁgﬂ)gﬁl teMPlakARE 8RbUBIRY aﬁdjhdcgzssmle fdnckh g-> 40
<lvilodi fT ed@ obal Vari abl e> 1 FEB 200 N 170
2004/ 017166 PCT/ US2003/ 025204 27 <xst:var
namsstvgvar| " sell ect="concat(Sgvar 1, '-nodified )"/>
<xshamved"td5f sel ect=" SgVarl "/ >
</ Mpslictecledt ehpleMadiiabl e> <Modi fi edd obal Vari abl e> 5
<xsHonwardopai@e="gVar 2" sel ect =" nunber ($gVar 2 -
10Q,4809ar1' > <xst:val -of sel ect="$gVar2"/> '
</ Modi fi edd obal V ari abl e>

[0082] Element var can be initialized using a valid XPath expression. Atiribute 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">
<!-- 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 -->
<UseGlobalVariable><xst:val-of select="$gVarl"/></UseGlobal Variable>
<UseGlobalVariable><xst:val-of select="§gVar2"/></UseGlobal Variable>
<!-- Modify global variables using buili-in functions -->
<ModifiedGlobal Variable>
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[0084] </ Insssreiabe¥gap

<!-- Modify again gl obal variables -->

<Agai nModi fi edd obal V ari abl e> 10 <xst var 4 FEB 2007

whanBmA¥arl " sel ect ="concat ($gvarl,' -again') Pé?/Uszoos/ouzm

<xst:val -of select="$gVarl"/> </ Aga| nModi fi edd obal V
ari abl e> <Val Of Node2><xst : V¥l - of
sel ect =" paran(Node2)"/><,"\Tal O -o0de2> <!-Use a

- Pak@Par namdD g wiNo deeldcr>oatatBalVaok, -modified)"/>

sel.aGhrEoPalRrCNedgl)y/s ></ 1" odel> <N ode2><xst: var
nQﬂ@adﬁ@&’@l%balﬁ/ﬁr@&E> Node2" ><xst : val - of

Ab12</ Node2>
ang '>@>§1é ﬁ{ﬁ'xlzbe sovalecicy amnsat (' *
lec I UselLocal Vari abl e> "</ Root> 20
?l?ig“ Xst:tenplates> [0084] In several

he_fol I m&vl ng XM. source input
1 53> <Nodel bingo =

" &%Mﬁ@q@b e</ I\Igd g, <Node2>This is
Noder 2z et eYsr] " spingiot songgy @@8]51‘33’1%\9 M. sour ce

i ripetval-ofpddcst Yedatsing t he preceding tenpl ates
prodigrieslotified GlobRIMawiablg™ out put :  <Root >

<SS DhaleVanisabd] of FHes=| mran@iol)'/></ValOfNode2>
vati-deegdase G-obal Vari abl e> 35

<\3efdk pbalsVadliod btlecr2 rat dds@{dde bR odey-e >
<Mpgidkr-ed@ ohahMesinakice>dita="T8ode2 Ybobalval-of
v%glle&moﬁqg&& AkadsdeMedi f i edd obal Vari abl e>

m%ib&m%gyﬁgﬂ\%pble%le?e@"@&ﬁda\(%* BN Jdeed@hobalYRLb@Variable>
ggal nhbdi fi edd obal Vari abl e>This is a gl obal

vaJ/ I e 1%9 fied- agai n</ Agai nMdi fi edd obal Vari abl e>
de2>This is Node 2</Tal O ~l ode2>
; /%de;"tﬂ"}ﬁ i s Node 1</ Nodel > <Node2>This is Node
< e2> <UselL |ab ex* *Thig, i-S. Node 2*. )
_ fes bt o B E oy e R 1 6 ng
| Scpyopanpl e tenplate using a DOM attri but e:

<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</AgainModifiedGlobal Variable>

<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 is a 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:tenpl ates nanme="dons- 2" [
xmhi s: xst="http://' "wv. commer ceone. coml XST" ver sf énEEB 2007

2 1.0">1 4 FEB 2007 WD 2004/017166 PCT/ US2(1 ,4,0
WOHMAYLY. { enpl at e name="Root "> <!-Bi nd tenpl g‘?@{]%ﬁp" !

for DOM creation --> <xst:BBnd-tenpl ate nane="Nodel

"1> <Root> 5 <!-- DOM XPath. The DOMis created in

t epplat 8.Nadel—zspr<Nodel ><xst : val - of sel ect="//Model
it t Koot >, " X

) ._g%%i %ﬁ%gyda . DOATE;AGGEL / ></ Nodel > <Node

XS

|
-attribu < ) nsel ect="// @i ngo"/ don¥"node 1
v SEt méidlgmf-raé? P ut é)gél %el\lodel -attribut e><xst: val - of

s&RegY- "/ / @inga=-dj ngo-1"'. done" L'/ 3</ Nodel -

attr P&ﬂ“@fé@a% ﬂ%&%@ﬁf&“%‘? L an Sﬁéﬁg?el <§ - TONRLAE. </Node1>
usdodoysiel-ef e Ao dp@ling ATy dngity £00 0 T BT
naedeveitineTapyRl-of MISET BRI ORBA 15 ST
<FRtet-ghluesstval 0 sigerTHE@ pegaTdagoTn Jaiprated "Roorode!-
ahasbute>s created in the follow ng tenplate Nodel. The
oudRetdt>docunment using this tenplate and the source
degisreaiplabove is: 20 <Root> <N odel >This is Node

1. 1</ Nodel > <Nodel -attribute>dingo- 1. 1 </I\Todel

- ahit Il RS usegNatieto raid the MOMN>Hal se</ Node |

- AL L AL R 2R =K R0t 2op PO88]e” BbprRA Nbid1d4t enpl at e s
used to activate or bind a tenplate when the val ue of

the, e attribute match matches the nane of an
el )r“%%e{%ﬂ%r{ he source docunent. This is only

ece en.the tenpl a T : 1S f 2 Nodel.
1008 hen TEopy M SR b e R Rt Gt LR e ko ekl
The B8R U8B IdiRE hid templeopsl s sdunegl@smteteboht isd
tenpl ate can match an elenment in the source docunent.
The syntax for matching and activating a tenplate is
<xSRodtt nd-tenpl ate nanme="id"/>. [0089] The foll ow ng
t eRpodel eThigs Nedet 1. &hf9dat’es name="bi ndi ngs"
x riMedex sitmb et ging ¢-hwivi/ Nespleitegeise. com XST"  ver si on="
1. NadetastibtenflsatNorel chsbReDL " >
</Root>

[0088]  Element bind-template is used to activate or bind a temp}ate when the value of the
template attribute match matches the name of an element in the source 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="1d"/>.

[0089] The following template:

<xst:templates name="bindings" xmins: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="Node1"/>

</Boing>

<Node2><xst:val-of select="param(Node2)"/></Node2>
</Root>
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Begi nning of the tenplate for Root <Root> 40 <Boi ng>
<!-- Bind/load tenplate Nodel --> <xst:bind- terﬁpﬁ 52007

W@aﬁﬁmlwd "/ > </ Boing> <Node2><xst: val -

of per/us2003/025204

sel ect =" par an( Node2) "/ ></ NTQde2> 45 </ Root> 14 FEB
2007 WD 2004/ 017166 PCT/ US2603/ 025204 29 End of the
tenplate for Root </xst:tenplate> <xst:tenplate
nape ot NedsehpiaeFoBR@tNni ng of the tenplate for Nodel
<XAli- M kﬁ@ma "Node |" sel ect- Node Y>

<Nodel ><xst val - of sel ect ="$Nodel "/></Nodel> End of

th gsttt Ia%tn%mfear Npgdel </ xst:tenplate> 10

to the sou t ab
ﬁeéaﬁglggg r%pat;jﬂgﬁﬁsgﬂa% o g oG s
it |ate for
é’fel<>i\(k3‘8%‘fai"?§ 'S % 8891 % g nlEng of ten‘pl f
Ngé‘élo thegePplg ode2>This is Nng 22/ Nggr;123>ate o

</<R’e$6%°91pﬂ-_7ﬁ%i> of the tenpl ate for Root [0090] El enent
attribute is used to add/ append an attribute to a user
defisttsthpddtesrent . Its 25 syntax is: <xst:attribute
nai ve="id" select="sel ect expression"

applied 1% Slie @utaeiilput @bove3firoduces the following output:

[0090]

Beginning of template for Root

<Root>

<Boing>

Beginning of template for Nodel _

<Nodel>This is Node 1</Nodel>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

syntax is:

[0091]
[0092]

<xst:attribute

name="1d"

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

Like elements val-of and var, the select expression is a valid XPath expression.
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="atir3" select="param(Node2)"/>
<xst:val-of select="param(Node2)"/>

</Node2>

</Root>
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[0091] Like elenents val-of and var, the select

expression is a valid XPath expression. [0092] Thet4 FEB 2007

wol Joamingict enpl at es: <xst:tenpl ates name=" att e

xm ns: xst="http://ww. commer ceone. convXST" veé(%ﬁg#ﬁ%m‘ﬁ'”

1.0"> 35 <xst:tenpl ate name="#ot"> <xst:var

narme="Node2" sel ect ="Node2",/> <Root> <N-ode2> <!--

At t¥/kgfuemeplaging a variable --> 40 <xst:attribute

nane=Sta¢rhplhtessel ect =" $Node2"/> <!-- Attribute using a

built-in function --> <xst:attribute naive="attr2"
wheedppttdto 8¢ Edune(inpM aBb¥d, ipkiduBesdhd Tdifowing outplﬁt tribute

using a param--> <xst:attribute name="a

selggdses par an( Node2) "% 45 <xst:val - of

R S 4

ate.> </xst:tenplates> when applied to the
sous nput above; produces the follow ng output: 5
<Roc4 “<Node2 attrl="This is Node 2" attr2="m, -
tripbute 2" attr3="This is Node 2"> This is Node 2
100G No dEementeat, ehmset whqnomy fheEiseart wsed fo pl@hﬁ@é@ica}vbmrations in

XSRN d | ga Qper
S QUSRS A BGOSR PR 4L R or e
aftrfbtl‘@ﬁtstem;gmamﬁ i.e. the val ue of the attribute

;[ _synt ax 's,; 15 <xst:if test=""test
expr?‘éts1 tegh_ i3 PS> 20 <xst: choose> <xst: when
test="t est expressi on"> </ xst:when> <xst:otherw se
tes M“lfést expr essi on">

<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"

xmins: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™">
<ResultOfLogicalOperations>Node2="This is Node

2"</ResultOfLogicalOperations>

</xst:if>

<xst:if test="¢Node2">
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25 </ xst: ot herw se> <xst:otherw se test="test

expression"> </xst:otherwise> 30 ... <!-The |ast, reg 2007
“(pgdag/m%‘sfe in the logical construct should nop PRYE08025204

test expression --> <xst:otherw se> </xst: ot%ervvl se>

35 </xst:choose> [0094] Thélfol | owi ng tenpl at e:

<xst:tenpl ates nane="I ogi cal - operat ors”

XM N XERGH ol RO peit B OrHBT CeeABlec BN oS/ Reail€ifbogital Operations>

1<521;'Sl>1f>40 <xst tenpl ate name= "Root "> <Root> <xst:var

n " .. "Node2"/> <Node2><xst: val - of
o‘ﬂ 5&5 nﬁf(ﬁz;s d $arkapRt-=" $Node2=' Thi s
| 31\:%6 3 u E? Qgi cal Oper ati ons>Node2="Thi s
6\2'i esu og| cal Qperations> </xst:if>
;)é-%t %%glst ="$Node2 "> 1 4 FEB 2W WD 2004/ 017166
025204 31 <Res t ogi cal Qperati ons>Has a
van%? when ?R‘o_ﬁglﬁQ‘}eRegmstlﬁ gol(ltalgwer gtol ons>
Thisis Node: If0¥&st =" not ( $Node2) " >
<Resﬂh-‘tt(Wh§®| cal Qperations>Does not has a variable - 5
$Node@kprReribe GFECHNedgPTPbisat NefAe 2 "</ xst : i f >
<xglurchioos ededxd®@ut>Anhen t est =" $Node2=' This i s Node
| * > <&ttotdmivises Node 1 </ Qut> 10 </ xst: vvhen>
<XSt LBt beemisetcsesso BRedhiz4s Nbids3s Node 2"'
<Q@pTHisisiNodNoEde0ds/ Qut > </ xst: ot herw se>
<xst zQtihhaMveR>t est =" $Node2="This i s Node 3"'>
<xst:otherwise>
<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>

<ResultOfLogical Operations>Node2="This is Node 2"</ResultOfLogicalOperations>
<ResultOfLogicalOperations>Has a variable - $Node2</ResultOfLogical Operations>
<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. Iis syntax is:
<yst: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:template ...>

<xst:load-template name="$templateName”>
<xst:fall-back>
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15 <Qut>This is Node 3</Qut> </xst:otherw se>
<xst:otherwi se> <Qut>This is Node x</CQut> 14 FEB 2007
</ xst:otherwi se> 20 </xst:choose> <./Root>
QQHOEHPE at e> </ xst:tenpl ates> 25 applied t@ecties2003/025204
source input above, produces the follow ng output:
<Root > <Node2>This is Node 2</Node2>
<Resul t O Logi cal Qper at i ons>Node2="Thi s is Node
2" </ RESUIMRF 1B BArgsar e sxstvalue-of
<Re S&lPE T ergPleEeNapsr AT 6HESHASSa vari abl e -
$Nodexey IRBAFEOf Logi cal Operati ons> 30 <Qut>This is
Node--2</ Qut > </ Root> [0095] El enment comment is used
to addteomieeats to the target docunment. It can be the
child of any tenplate elenents. Its syntax is: 35
If th¥ SpectipimenpRrie @anthensaded. thdeeSQBRBMN Be senf %dither the ErrorHandler
conment > [0096] El enent fall-back is used to provide
Provided Oy 3bs ERPAICEYOTF Q510 & 1a881 QSHEIEBh to handl e the 40

[O@g! Io; %é’lﬁgﬁtsfopéac?%g$ udlahy %)gh@ﬂl%ﬁ&%% Ir%%?)f }chﬁe_g lirg F gf&f\fd i of Other tree

or the te ate e nts
striadare ctegted| fat @ fragmentroe dilrsection df@RQinpuildvenhent] dwisnigax is:
tenmpl ate il ax of .fall-Dback.

ustrates the synt
o P fapish seieb @ hast Su BB M oRei Py o
nane="$t enpl at eName"> <xst:fall-back> 1 4 FEB 2007
WL 206405786 PCT/ 1JS2003/ 025204  J2
<xst:nessage>Fail to |oad tenpl ate <xst:val ue-of
[0098] ectﬁeﬁngnatt@mlﬁ@?/ ></ xst : message> </ xst
fal L: <[ xst.dt e ate> | f _the specifled %%% t _
C ﬁn,\%%?l%?ggﬁg(%s lélaﬁglg t ﬁér-ﬁ%g% 815161215 V}\\ASE; Higpeﬁ g’g\fﬁ : Wf .81 %f ?L/%ransrorm
t he r%a. er . provided the applicatiqon or to
the<§§' %?ag °=n$¥de%’6@g]£o}é?séﬁgﬁ!£($éﬁ rs used
to FOEFTPHABUgh a set of nodes in a DOMor other tree
<xstiior-each sé€lect="//ListOfitemDetail/ltemDetail" dom="ListOfItemDetail”>
<BuyerLineltemNum><xst:val-of select="local-name()"/>-<xst:val-of
select="."/></BuyerLineltemNum>
</xst:for-each>
</OrderDetail>
</xst:template>
</xst:templates>

when applied to the following source input:

<QOrder>

<OrderDetail>

<ListOfItemDetail>

<ItemDetail>
<BuyerLineltemNum>8001</BuverLineltemNum>
</ltemDetail>

<ItemDetail>
<BuyerLineltemNum>8002</BuverLineltemNum>
</ItemDetail>

</ListOfltemDetail>

</OrderDetail>

</Order>

produces the following output:

<QOrderDetail>
<BuyerLineltemNum>ItemDetai!-8001</BuyverLinsltemNum>
<BuyerLineltemNum>ItemDetail-8002</Buyer _ineltemNum>
</OrderDetail>
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io structure created for a fragnent or subsection of

the input document. Its syntax is: <xst:for-each, rgg 2007

sel ect ="sel ect expression" dome"id"> </xst:fqr: >
WQ3HEH88] The fol | owing tenpl ate: <xst:tenpl %tcérg%g‘%3/0‘°'('4

name="f or-each" xm ns: xst="ht8p://w

v.wW D.org/ 1999/ XSL/ Transforni version=" 1.0'5

<xst:tenplate nane="OrderDetail"

nmsrc=" LI . tail > Y . i) . , ,
1010800 iendrt Heibde P IRRLB 1) e PR T PlleF Pl ipg eplte source. &
URIRIenokek prot idet] the tidedrmilicdidon 1< Bspdap kisnblettentduine <xesincdéd wiuce. Its
sel ect="10 ag nane(,)."/ >- <xst:val -of select=".
Syma"V1§=<(Bi§y’€F]E§ﬁ Fefluifs </ xst:for-each> </ OrderDetail >
[omzﬁ </pishsd: MRl BB RreT 68dd LRI AL £SBad WASKbIABAh m%im_trf, dynamically
the followi ng source input: <Oder> 30 <OrderDetail>
as the cpripiiof thertPmplald undexgesyitat igjbping output. The loading template can pass

<Buver i nel tenl < ' em : . .
para A Gh e b BT AT B AL by B RTB L i g onded
The RAedkcBylaes dannetdse ¥ Enims cottettiof tial Ibading template which includes the

</ListOltenDetail> </OderDetail> 40 </ Oder>
localjyapiableednd HEaro I WAy out put :  <Or der Det ai | >

<Buver Li nel t ernNunel t enDet ai | - 8001 </ Buyer Li nel t enNun»

3’%}?@%@&%@%@1@ ’g_ﬂﬁgh{iqﬁpg:@i gI7 8}%&2;SE)X?B;7:122| ten-
<xsEwith= ="1d1" Selder=" o 16TY - )

PCTLUS - ... %31_ igi I’—_‘f&% ALnclude is used
to ﬂﬁ%l“ﬁt FEG A ondr “éﬁ“’plg SIS %?%Eéni natenplate
sodur'ce. URf Resol ver provided bs7 the application is
usedSti82esol ve the uri for the included source. Its

The following sample “templates™ includes a pair of “template™ elements, according to the
second embodiment:

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

<xst:template name="Root">

<xst:var name="Node1" select="Node1"/>

<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.")"/>

</Nodel>

</Root>

</xsttemplate>

<xst:itemplate name="loaded">
<xstif test="$Nodel ">
<xst:value-of select="3$message"/>
</xstif>

</xst:itemplates>

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

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

<xst:template name="Root">

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

<Root>
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syntax is, <xst:include href="uri"./> 5 [0101]

El ement | oad-tenplate is used to activate or | oatt £EB 2007
Meerpoavwicd n nenory, dynamically as the conte <
the tenpl ate under execution is being output. %g%z"w”z’z'”
| oadi ng tenpl ate can pass pa?‘érreters to the tenpl ate

| oaded. Those paraneters need not be declared in the

t enpNeded>| oaded. The | oaded tenpl ate can access the

r untisie tewritelotie 0F t he | oadi ng t enpl at e whi ch incl udes

t he<xstoalat-ofgldcabiseimaehids pahaoBput ftdn MR tdnflardNodel is not
<xstull.'Pad- t enpl at e nane="tenplate id"> <xst:"w th-Pann
nanezsititH " sel ect ="sel ect expression > <xst:with-pa

m namegsi> d2" sel ect ="sel ect expression 15 </xst: | oad>
The<Aghlowhfag sanple "tenpl ates" includes a pair of

"t epliatgniglbenents, according to the second
errbod%trrerﬁ%gi <xst:tenpl ates nanme="| oadi ng"

insgxst="http://ww , C rceane. conl ST" 20
[01@2;1} S| g‘ﬁeén'en mﬁssgg%?élts?qt@ | AR THE R SRR IS SYEE: ar
<xsnageagiNedatedt of theheghzeMNagtelsacd> <Root> <Nodel > 25

<xst:| oad-tenpl ate nane="| oaded"/> <xst:with-param
(0103 e —Elfmsabigairect 43 wsd 1 edireay @ puriof thesounpus tow sypatficinaget. Its
synBxligaded tenpate: Node 1 is not null.")"/> </ Nodel >
</Root> 30 </xst:tenplate> <xst:tenplate
namest-teduehtdier="id%st : i f test="SNode 1 ">
<xstlv@imex of bselredied Sressage” /> 35 </xst:if>
</ xstsirediptiat es> I n the above sanple, tenplate
"l oaded" is | oaded by tenplate "root". The equival ent

ThetfBNBkAL & a Ak ettt QadizNGgitr.Shown bel ow. 40

<xst:tenpl at es nanme="1 oadi ng"

X M TStigEplates mamer rodirect nine ssrtipd omewod¥8 P99/ X SL/ Transform"
verstssm="1.2">0" > <xst:tenpl ate nane="Root"> <xst:var

narfest iNogate tange' Soangs Molbetiddiérs> <Root > 1 4 FEB 2007

<xst:redirect eref="http://www.commerceone.com/sql/db_id”>
<ChangeType>

<ChangeTypeCoded><xst:val-of
select=param(AddAdditionalltems)”/></Change TypeCoded>
</ChangeType>
</xst:redirect>

</xst:template>
</xst:templates>

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

<xst:templates name="redirect" xmins:xst="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xst:template name="ChangeOrderHeader">

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

<xst:redirect eref="concat(string("http://’www.commerceone.com/sql/db_id”), $db_id)™>

<ChangeType> - T
<ChangeTypeCoded><xst:val-of

select=param(AddAdditionalltems)”/></Change TypeCoded>

</ChangeType>

</xst:redirect>

</xst:template>
</xst:templates>
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30

WO 2004/ 017166 PCT/ US2003/ 025201 34 <Nodei > <xst:if
test ="$Nodel "> <xst:val ue-of sel ect="string(' Thiis, IFEB 2007

wb B ,489;] ut froma |oaded tenplate: Nodel is ; ”g
nuFI - 'e; > 5 </xst:if> <" Root> </xst:t ennPgt*/é'gmom"m

</xst:tenplates> 10 [0102] 3Bl ement nmessage is used to
for custom zed nessages. Its syntax is,

<xst:message>content of the nessage</xst:nessage>

The ellﬁléqg‘ﬂereﬁcfe BRAtL ok R 1864 1vddSh kB e URIRe 0B pR&Ided Hpahd apflication and
ut to a specified target. Its syntax is:
the reﬂm shcmkﬂber grobjest of eom cemmedsone xEEWLIND-Re gl fhdanager which can

manao gla &%gﬁ%ﬁeg eSLﬁ é}?%crrf&qéé excetd%rect’-rhe following is a

€S uSi ng redirec <xst:tenpl ates
[0104)2ER 'Joffd dhﬁﬁ)ﬁ1ments both streaming and buffered modes of transformation are

Xm ns: xst="http://ww, W3.
suppaytefs ilip streamipg gloég( §{an§f@ﬁgﬁqt§{ng{lﬁl ggfg{teé% /at-l:-rlsa Q)Scfo?)y rITrixode QST streams

out s&??@@% g?ﬁéﬁﬁ?{ﬁ*ﬁkd ot tas BEMifsEfkput becomes available. Before loading or

Ww. conmer ceone. coni sci | / db-i d">
actlvaiﬂgart@ddy@n;ﬂatzahe: quan@emybm@@s evtdhe anpsiqymed content of itself to

AddA S
clear D O peTD s > S LT tichrp yelpading or desetivatpg o
temnplateX Se’ ttrapRleaineams shtxhd trimfgainat esment/é»f \naﬂf © ckeaatlie path for the

expressi on can be used f
Strea@m%qu 1f.g)§§nllmg% |aa’tf.1§f§reﬁéwg{e t%aggﬁo\{rg%i{)% e IOOI'%?CIH la{e 1sb Ililct)tem copy-

mode?( &ispfsd&gﬁ Elg‘_t %‘e&rﬂ ot Ma}’lﬁo&ﬁéﬁl cHARAL. XSlphdkR s @4rE¥orm38 content of a

> <xst:tenpl ate nane="ChangeOr derHeader"
tempkaXes fneﬁo&r uxdaenhl;g itiiso iitsl pa@eﬂ i8Bre-papsat wi A SPINUARPAE->

[010:P])e(ff: éo‘ﬁeg gtle};naga 2% at e(cf %%%nntgé ?Qatd%H }é{éll%lg)ﬁg transformauon
is nofRARNEe TMR@@Q@ deingstt: prM&ﬂesquffermo for less than a whole transformation.

Defef&;eg@ggar a A%g%glglt ltoéh%gl%lrlo stre ming 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



</ ChangeType> </xst:redirect> 45 ... </xst:tenpl ate>

</ xst:tenpiates> 1 4 FEB 2007 WD 2004/017166

PCT/ US2003/ 025204 35 The entity reference eref shoufgh 2007

be resol ved by the URI Resol ver provided by the

phiogainan and the return should be an obj eChc®fus2003/025204

com comrer ceone. xst. swi . j axp. Resul t Manager whi ch can

manage/ cl ose the opened ResuIP6object for the

"redirect". 5 [0104] In sonme enbodi ments, both
naﬁifbmapﬂon@;sianobrhuﬁmﬁaareedcmﬁb]s wihisforapsfoossmeg seonicar dt is contemplarted

upported. In a trean1n e transform
thef G AP o e PR oy T eGP B e S8 i e ey et
molai't'ﬁdcaﬁéé Bb cbhsadiomd &Qﬂf&lﬁﬂttheasﬁmﬁjt&ifahéc Bker@lehRUE the scope of the
becones avail able. Before | oading or activating a
folkhyinglcleigpl at e. the parent tenplate streans out the
nsf L of itself to clear the path for
[Wﬁﬁg sf@égﬁgﬁéggﬁﬁ?%s child tenpl ates. Before unl oadi ng
or deactivating a 1o tenplate, the tenplate streans
out the transforned content of itself to clear the
path for the streamng of its siblings. In a buffered
node transformation, 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 tinme being. It provides
buffering for less than a whol e transformation.
Def err 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
transformati on 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 may support
an arbitrary nunber of registered child tenplates to
be deferred. In the one enbodi nent, a parent tenplate
streans out any transfornmed content of a previously
registered 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 denmand
can be inplenented with dumy 25 tenplates. Strean ng
of the transformed content of a tenplate is done at
the S AX event of either startEl ement or endEl enent.
By addi ng dunmy 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
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enbodi nents. Accordingly, the present invention rrzy 2007
enbodi ed i n nmethods for conputer- assisted proce;% |E€§
woXal/Beq Ncluding logic to cart’ out transfopyrsinsn2s2os
processing, nedia inpressed wth logic to carry out
transform processing, data 8freans inpressed wth
logic to carry out 1 4 FEB 2007 WD 2004/0171166
PCT/ US2003/ 025204 36 tra(?@f ) processi ng, or
conmput er - accessi bl e trans %ocessi ng services. It
is contenplated that nodifications and conbi nati ons
will readily occur to those skilled in the art. which
1.nddinkibodtof tmsTemming 8 ABFREILIRSURPEl be within the
spirit of the invention and the scope of the . ts and
rebaivingwivents ¢l abtreem. Siolwlines PAlEY 8f fFRe SHITQRRS: 1Py cvents an
1FEB 2097 ) Vp 2004/ 01' 166 PCT/ US2003/ 025204 37 CLAI Ms
cigmEnt SRAFEFRSd of transforming a document, including: 2
receiving events in a_stream,. includ . . ] Damed
P e oA T S T R Rk ehie B It
tRaS YD h&ivating @S Pamdd Rahlste an lediémenmash ant weating thefetgment as
an element by matching the elenent to a named 5
comerplodr @aentClgBeRvat i ng t he named tenplate or, |acking
a match, by treating the elenment as 6 content..of a
rqspomiing ol amement PRd-S Xt FTiaGTICE! SRMETIANERE MRS Atped template,
.%g‘: a curr ent el enent using a matching naned tenpl ate,
U N5 nel udi ng: 9 responsive to instructions in
t he mat chi ng na t. I . ' t (§lo 28 DB some of
of TESEHFTS té’%gﬁuutcngg%s 1§?ﬁél1ﬁ%c§1€mg\'1}tg%tg Esﬂéc r rtéel:soggﬁldﬁigﬁg to
t hejrGMIteendr igiue Bedits colibspindarg taghd hrerentglernendy ent s
corresponding to content of the current elenent; and
12 cge%ﬂﬁé kneahhR @R corRdssdidig: asvatbnt eftht atreent de@entThrel
met hod of claim1l1, wherein the events in the stream

COr{.LSRANA: 1R rficifhEdmidinbRplae.commer ce docunent. 1 3.
The nmet hod of claim1l, wherein the events in the

Bt ?ﬁ@ﬁ%ﬁﬁg rESRAAY . {ReRindRE BERRY in2h& ardai dimgont ar @odlestronic
data encodi ng text characters and mark-up data

commaenddicipieny sets of storage 3 units according to a

| ogi cal structure of the docunment. 1 4. The nethod . of

3| Thembfhodheckim 1t bersinethe svemss mHbe SRBLATEHMEIDDument

to.an electronic 2 cQ QP deSifYhe sets of storage
compriSineARRTECIey 4814 SRS tﬁgrc?lgél% teg%glrlagéﬂé?lg an (f ¢ mlafgk “up
unitsdRéRdide 68 MddifaY birgtraetos hefdostmenge units according to

a logical structure of the electronic commerce 4 .

go %@F&&hod]offblaﬂme, wietdiOtle @ferab &i the Syreanheneipord to an electronic

plurality of the named tenpl ate i.nst anches ar e sdt or Ed
comBercodeturesnt comprisisnphasicés dats Fneading 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 nstances 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.
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1 6. The nethod of claim?2, wherein a plurality of t he
named tenplate instances are stored 2 together i e*
tenpl ates source. 1 7. The method of claim 3, mhe biREB 2007
VPN gy of the named tenplate instances are stored
tébé?#efyln a tenpl ates source. 1 4 FEB 2007 CVWS"WMWH"”
2004/ 017166 PCT/ US2003/ 0252043838 1 8. The net hod of
claim1, wherein responding to the el enent start-event
f gir tipe ineiite 4d@sm2 , ¥ableMakiRAdRR8s He IDHE: ¥afldBhiESthd? includes
a scope correspondlng to the named tenplate and
acﬂwéfsrpﬁmm i gnorg VArAbies dp p S8 GAAFPREINe fthe naped pEntte and responding
C e he
o g oAl Xoturg b NAE Ak ehe el
Sé ar"[tl ev%{]td (gfucﬁatulﬂ%r wher%{nur% onc21 an ﬂ%/eaetleltrﬂ t gﬁéeaent%rtﬁer includes

variaples 1na scope corre pon&an
actitvedify @teer auiste K @S4boda i gcopB cbﬂe@oﬁ@ﬂhg &S {he RenBg te@dRafe atd responding

end-event further jnclu eac ting the vari abl es.
to alcoirGSPOFHJél AT © ‘63{*6\@!35 7 maﬁé?se%‘?"ﬁ“@élﬁ% HYi 352065t he

el emrent start-event further includes 2 activating one

0}0 rhoF &eiknd afisiad® 7 Wharehuspondwerie dsoimeng sieg-avpet further includes

X I [ o g

R AL S 65RO 00l SO RPN A o repon
to a/meamjndmo elerieint efidrevamefunthelr nfludéadaact®ating ﬂteslanables

respondi ng to the el ement end-event corresponding to

211. Mtae mraatieedi dife;ltqihlndt e/hénarnt fegiontimglto tese] qtict e&SbV@t b&@spondmo to

instructions to ulate the variables. 1 12.
the pamAd iFmpate e udRRPETHOg ety BgirectioRs forra@%lp%lﬁge the variables.
tlonaII |nclude substring and 2 concatenation.

1
2 Thy éﬂ%ﬂﬁ& a9 14y whereipthe lpgisriastrctines qrsignally include substring and
mnkgéﬁﬁﬂ)t'ons optionally include if and choose 2 flow-
control operators. 1 14. The nethod of claim 11,
F I uct .
V"gf;ggib %%&ﬂ%@tlﬁgﬁfﬁr\;’% ﬂéﬁ cgggﬂétggﬁﬂé (%bot V%H%]%ﬁl;a@hﬁdg if and choose
flowpentadl@psratats.15. The nethod of claim 1, wherein
responding to the elenent start-event further
i ive [Tinel as:thodZof cﬂmnndsl pohseintthe haid insttuctiots grioasisomchitied, chose,
hmﬁ H@ the ma %kﬁaHEdt%ﬁg | at e, creating a tree 3
WOERL G %ﬁ?ﬁ? TR sub- el ements wit hin
the scope of naned tenplate. 1 16. The nethod of claim

155, TR HeEhe Oledamria PG Hroreri BB e e eay FovA Rt further includes,
in fe8ohbelo anNEdHERS asseidtd (R M&cfgﬂr g 3Bm)| &‘&B{plljaﬁtt, | QEhiing a tree

associated wth the matching nane enp ate.
repraséntitaim ofghe element@nd efib-el8mants mathin gy sepe i atnehtendplithe
el enent and sub-el enments within the scope of naned
t éplhatneethad dfzlaid 16 owpertmrrespopdiegentheclemeinhadrt@fent further includes,
transform.ng a.docunent “Hﬂgéudin . 2 receiving .events

in responsetoan cH(&q %sa(?%ﬂe% eJpateling mame H:Q:mlat initiating creation of

a tr84 AptesOMBdrSof thdletheR\WBALSH-aBRend VAR kesRGTaYRRY Smplate.
4 responding to an elenent start-event for "an el ement

by;7. @E&Hbﬁ&-ﬁxﬂﬁer@n@éﬁ%é&&@o@uﬂ@f@ﬁu@ 4 &RhRLE i Ning:

actlvatlng the naned tenplate and variables, "1t any

RS OB e 48 o

element end-events;

responding to an element 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:



14

15

16
17
18

19

o

3]

to

39 7 responding to a nested elenment start-event by
mat chi ng the nested el enent to an additi onal 8qmaﬁﬂﬂ2mw
| ;and activating the additional named j ,
‘Vgﬁgﬁgg??ebles if any, in a 9 scope corresponé{?ﬂrr%g@H8 5204
the additional named tenpl at® or, |acking a match,
treating the 10 nested elenent as content of the
rBoBithg &) SRR eickdent SERRNEIING hachiAPtHe netedtRment to an additional
according to instructions in a nost recently activated
nesned deramate end Pt ating e pediH onH@amsg tuRate 8RR VERDISnapRyy In 2
d , o
G5 45 BR R 08 A0 D kAol ulfiaCOf BeBind E0acl g roatng e
ImsmdemﬂmmgmkhemmnﬁM&agmudwh@xmaned tenpl ate, if any,
15 including 16 processing instructions in the naned
resgratiag & inplisvents atdoalih@ st inseidtions incphbo nedehyly activ ated named
i nc| ude_mani pul ating the. variabl es and .outputtin
FRRSEE, SBRETORS [ TRAURPS PRIADEUK N SHERifE P&btoeeg of giore of the
§§ﬁ$%éng the variables in a scope of the correspondi ng
named tenpl ate; and 20 deactivating the correspondlng

¢ %!B%Eim'é &Rl é&ﬁer}tl 1nd8vents§ gg%ees p‘On% 08111‘ n i n&s ﬁhﬁ}late if any,

evénts in the stream gctron
Acludimper ce docunent. 1 19. The nethod of claim 17,
wherein the events in the streamcorrespond to a
do Cprtrwstmgimmbhs inthe alracdehmpiatel atzt&reém tredhaipctienst optionally

characters a mat ku ta |dent|f sets of. st e

3 uRplpde maRigp tueﬁg ?ag%adq SFd A0 Mrugtilpal fredt sgetditeral 14 and the
docyBplks; 1 20. The nmethod of claim 17, wherein the

events in the streamcorrespond to an electronic 2

L}SEOMEEH & i
text C aracters@%nggﬂB?iﬁgﬂggggé%eﬁhﬁ nﬁﬁ&ﬁwﬁﬁﬁﬁgaﬁg

I dentifying sets of

St OSAGR ML IS AREQRANNE kil dpghgal structure of the

el ectroni c®conmrer ocunent 21. The et hod of

fé a[lhe me?hodvg%% ag'{l N7 awl?ér%ﬁ%é gfm :ﬂpzesfagﬂﬁgfrasfpggé & £ electronic

Iristances are ored
commeiee decunden?2. The net hod of cI a| m 18, wherein a
plurality of the named tenplate instances are stored
20 togeidierd dfitlaim t1@NPhat@shs ewthedn the si8am Toareshb ada ddcument

comﬁ@gﬂé&te\gﬁ%; e%%dggqle)gtrcgl L ﬁgndltn:;p%a{];tag%}dtggtg@mo sets of storage
umtss&%ﬁﬁto td 2 fo idaBstARA e oWRe%@%%7166 PCT/ US2003/ 025204

2Z. The nethod of claim 17, wherein responding to

Bgefq%lrféﬁ?ﬁ?ito %nqtie%mgﬁftﬁ@ SRANdhL g s‘tﬁ%am?cohlg?poﬂé iesh electronic
urt er i hc es processi ng
cominesgt docitnhenn sommsmnl'mdcmr elatahaecmhmg @il CéteracmrQ&d ithrkup data
: t hod of. claim 24 rein the ructions .
den BG4 PR B SRS o OB ST BHaRHER B copmeres
docugent. The met hod of claim 24, wherein the logic

i nstructions optionally include if and choose

-21. The method of claim 17, wherein 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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2 flow control operators. 1 27. The nethod of claim

24, wherein the logic instructions optionally include

i f, chose, 2 when, otherw se and for-each flow 4, reg 2007
WO WHP 7086 operators. 1 . 28. The nethod of clai m ddrus2003/025204

wherein responding to the elenent start-event further

includes, 2 in response to &4 instruction associ ated

with the matchi ng nanmed tenplate, creating a tree 3

Péptlesmethad bhelainf 17, h’dﬁe&hﬁif&ﬁbncﬂllfgjto&ki@el@ﬂn@ﬂ%ﬂﬁ%vt‘mttcbfr&%ondm0 to

e enplate. 1 29. The nethod of clal
the 1%éned Wrﬁmgl'él ﬁ{lpg dg(ﬂacﬁeﬁ & qesssipelogicdpnictiansdp magipajate the variables.
Roir Theameth6d bLiélgisn 24, Avtiekein BRNORS ?nstrgctﬂfhs ogt%rfaﬂggﬂc? e substrmo and

associ ated with the matchi ng nanmed , trea
COnCEnARN. 3 representati on of the el errent and

Sélbﬂ%‘elxﬁ&ﬁé‘&éfé’l’h'hhb d template. 1 30
A et hod of nemor y‘pl}‘i’ﬂugf‘“‘“zg‘t% ﬁg ‘QmHP&eﬁéPPWh&C&lde Pand choose
flowtqoamelfameratetson on an XML 2 docunent, including: 3
b cluding ane or nore subtenpl ates;
4 s led S TR e e e G g pPeALY melude 1 chose.
whes eghsewise ahd Yorpraok 86&icagrdfopafatdryput source, 5
C.#Udl n efcﬁat edly 6 matchl ng a subtenplate to a
2}? he ”é?}g?f{ alf'hle . VS TRID Ke8RATEENS 17 tha dléraerit sgrtaaventrfprber includes,
in reSPInSAD diNhdtuc@Bn 8Eci9%E L Qakh art-event
|}§s “recei veotl “and 8 pr o%tgﬁ}&gﬁﬂe ?lﬁélt |8ct)n ' CFALing a tree
repr@&@ﬁwféh‘ée}F@leﬁfr@ﬁsﬁﬁbﬁmehE Vhﬂ’fllfl dreadopenifubhmed fe@diNate 9
t-Rut t he pro essi nd rel easing for
PLUB AR SEGU % Ynelofre G O e gt esent urther ncludes

in rems&e@samngstru]:tlé?ﬂ.ass&h&teﬂf&ﬁthQﬁe ﬁiﬁitcﬁin@nmn%@ te l t edrﬂatmg a tree
subtenplate to the start-event é

represﬁr&tﬁh‘a’e%tg%%ﬂ?ﬁ?ﬁ sBhrglementyoyithin theisaenees name(éteamhqle
BDTA BRPHA G REnidy LB8UR WaITR halksAnd.,
d reuse further i n‘cl udes deact #)va(tﬁ—lnﬁg t gﬁs\?%rfnadgﬁl egan %ML
ocugignt, feliding hod of clai m 30, wherein the |ogic
[ g%t ructions optionally include substring and 2
B&E Emplate includinger @oare WHtaopiales:17166
PCT/ US2003/ 025204 41 1 33. The nethod of clai m 30.
RIAGSSEPE aR eent slgam fesglting romowguenpiblilopratdsying 06 bE@ui fource,
mchﬁ[]%”ygagﬁg 2 flow control operators. 34. The nethod
['aim 30, wherein the logic instructions optionally
in e | ot.herwi se and for-each flow
co%{'#% n gser a?%}?late t(ia\l\g" YRR T EHeHBRN SPUES:ai m 30,
wh the Lc instyuctioons optionally include
i n@g?emg’gg %“s‘&P“ ?:Iﬂélln [ﬁrle%f‘fje‘?@’i“dﬁ%mh‘?ﬂ tg e sEveevent lsaeteived; and
K L@ user custom extensions are
ar .Pf‘% 8??1%‘“%1“%?3\935 méhw (RtE HyransFahe butferyinpTheream,
rrebhtpdtt@lfv rédufth BF 8 préddisilieindi rBich
g fSSI ng the subtperrpl at en |rnvo%ﬁgre£%Jtngll'ne)gslfsegﬁ%r the
PHEHgAnd{hs Bogessing. pre- process the i nput stream 1
8 The nethod of claim 30, wherein the outputting of
Hedhe methodaf glaéms 3i0nWb‘kTPlngmachlhg‘éBtsubmﬁplate 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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2 additional handler to further process the results of

processing the subtenplate. 1 39. The nethod of '
30, wherein matching the subtenplate to the ﬂ EHEIéi_ZUO-’
WERMHOIHGENt further 2 includes. in response PCE/USAN3/025204

Instruction associated with the subtenplate, creating
a tree 3 representation of the el enent and

i.1 hi : o) . e ., ..
§YBR L GIR 5 c\Mutnh‘a'Opw'hQr%nstﬁg o%colfnsttr@c% a8 ggtﬁ)rg{gﬁ}?}ncmae 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.



