WO 03/ 009071 PCT/ USO1/ 22833 System and Met hod of Exporting or Inporting
hject Data In a Manufacturing Execution System Background of the

| nvent i orwwob3/0649021 d of the Invention This invention rel at ®€TIU$01/22833

Manuf act uri ng Execution Systens (MES) and, nore particularly, to inporting
and/ or expertjing MNE dal gbj data. 2. O scussj.on Rel at.e t Modern
manuf act u S)Yr%tqlﬂc?na[ Mgﬁ?ﬂgt 6%95&9& o aﬁmﬁ}@&ﬂm@@gﬁn
conplicated corrponentsauMahmfa]‘cztuﬁm'grExE@uctmncSyﬁ;anens (MES) to record
and coordinate nmanufacturing events In real tine. Among other things,
these syspeMrodmi S TRvendnTRNage i nformation generated by various
activities and autonmated systens. ©MES functionality includes (1) batch/I ot
managenmeny, (2)eldesdthé iRnOHEr ati ons nmanagenent, (3) quality managenent,
(4) resource managenent (1 ncluding scheduling, dispatching, equipment

moni toring, anghiphAeaRbh ¥2atBPloNERENGSIng Kulldd SFkeRNAVESAddeRore | @DOT
coordination and di spatching, (6) speciflications and rk 1nstructions, (7)
reci pe npatigdanntto impyrtide ead/peekposingrVIES nywlet elgectalath. geneal ogy, (9) act ual
cost tracking, and" the like. An MES, at sone |evel of abstraction, nodels

t he manuf cturb&g %Pogr&{ﬂe?ﬁggwt it hel ps nonitor and coordi nate. An MES

is typically & application that often exposes the
behavi or of th | i i on. and..spegifically the applicatian',s objects,

t hrough an i ntlglroﬁ g@e&g@ﬁ%&%%gglr@&eﬁ%m@qu gssfmcooﬁﬁld&?ﬁ /‘Wg Oélbeﬁsurri ng but
hi ghl'y i npanpliatediconipogersigeasanithctitiy PoutiBeSadiats (MESEtoestfi agd uri ng
operations and related activi ti,eéﬁ{)end to be conpl.ex, many nodem

Manuf act uPGORGNRLE SRARUfASHT R AVENE I Eabiigg AHIoRs it thigas, Hiege PalMus types of
obj ect dafgg Vb EﬁP&%ﬁa%e%ﬁﬂﬁiﬁﬁgf %é}féi’a?e iofl§ X&i@@&%ﬁ%uﬂ)?x?a%é?j?&em@; somne

| evel - of abstraction, the interfaces tothe MES conponents. exanpl e,
ClMis a MESiactibnehityncludes (1 bMERIa nianhgemene(2) febl-tijpeaperatided  of t he

bow o pr et 6 uRb Rty QRS0 R b sttt A bR 855 . Many
modem mangkagtihg, réﬂuﬁ)ﬁ[mﬂﬁ‘foﬁﬁoﬁﬁgif, 8hd Sle0@t®e MaisteNSlcep (yicct AMsh@mcyhen

considering a new nanufacturing 1Tine or portion thereof. These devel opnent

syst ems ofabencdondinaiihn asdispatchpigy 69 speciliestipanantt workriastyiptoestreciphe -
eventual , mgga?g',e;n%gt; ©)) détailed material control and genealogy, (9) actual cost tracking, and*" -
the like. ' ' :

An MES, at some level of abstraction, models the manufacturing operations that
it helps monitor and éoordinate. An MES is tyf)ically an object-oriented applicéﬁon that
often exposes the behavior of the application, and specifically the application’s objects,
through an interface. The modeling effort i;s costly and time consuming but highly
important to the success of the MES. Because these manufacturing operations and
related activities tend to be complex, many modern Manufacturing Execution Systems
employ databases to hold various types of object data. Moreover, standards have been
developed to describe, at some level of abstraction, the interfaces to the MES
components. For example, CIM is a standard known in the MES art for describing a
model of the structural setup of a manufacturing operation, e.g., machines, materials,

how to process materials, and the like.



production system including for exanple the sane or simlar MES. The

devel opnent systemis used to construct, test and tune a nodel in the MES.
O ten, howewawosorhe production system (or target system acifusos2288m t he

devel opnment systemin sone aspects. For exanple, the production system may

use a certai ' onent d r ' p [ cal
conponent in M%W%gggp&%%gﬁt syﬁ%%%ﬂﬂggﬁﬁ%c%g%eﬁaz%%gkﬁg%m Sr%iéen(r}]t and t he
pr oduct i omhencoopsiderifg a dewhemufactismgiina vt podtioh dserecf. Jheseadewelopmennt
paranmeters. Sonetine hi,s.difference is .ineyvitable hecause the production
Corponent 48 ofi5b TSR R SHOPEOREr L 8 RS adict Gpehetpdr em

Al ternat 'ﬁ&@ﬁ%ﬁoh@ st&h?ﬁ%ﬁfdir%"fo?@;%&ﬂ@ﬁ% SHRY oP AniMEMIX! The U cfopmer® | eased”
form yet” manufacturers nonethel ess benefit fromcreating and nodeling a

pr oduct i ovystewsis amed o canstiusit,jedtianh tvof aimasiebinghe WEES.r el ease. Consequent |y,

t hough a devel opnent systemis often simlar to an eventual production
system invariapl i ff e I o] L gration of the
data froma de@@?%&ﬁeg}%?ersglgtpé%{%%ﬁg%gyﬁfe% oér{t ?rg%t Sg@;%lsnb }eﬁinfﬁ%sﬁg t bc and relies
on t he us@&velopmesiiysteatlint elttispéotd). Fof bearhsieth picalnctididysfent @by useler st and

an interface tg the MES of interest, e.g.., the one fromwhich data is to
be exportcdginnbysicalepmnonent thet hes a sprgespprdingphysical gompensikinghe script to

i nvoke t %vg@gﬁtmt éggiﬁg&m tﬁ@d&@cﬁ%&nf Qe slakA: anahg;é{)ﬁgﬁﬁgﬁgmganédtm

consuni ng, Y, error prone. Moreover, i hanges, the
scri pt nediffacinlsomgerttrivotek, € &, executidn papameters e Sometimenthindiffessacsisent or

changed obj ec . Su r e aspect of the invention uses XM. to express
rodel o) BT beoRE B RS POAF A RS EGPorsHd” BRTA % or | he
nmodel obj g&blobmeRdydtch! AltSRhARAP The Prod@¥BACbmpbid® m;ﬂo?get ekRiindat abase

definition is usedto construct XM. tag infornmation an e database
val ues ar‘gelgswed” fams yasmanfactyes winerelsss hepafitiiem crepsing apdmodelitet mat i on,

the XM t i.nf g ti. I: d At r d e es, and the
XL el oretp S P i Aab Gl R sE R ke E BN G EB R 0 1

PCT/ USO01/ #&28Bgmebinsigtenaiiaifirarsiraigres in efentuabplodueivn sysiem, dgiatdalflassas an XM
expression _and converts XM. tag | abels to dat abase address information, and

converts RNErears Mt contents to database val ues. Under yet anot her aspect
of the invention, a class is derived froman MES nodel object. class,- and

the class so deyiivad, iifiatioh 8f Bkldala R & QRIGPert SRR i6a Medubme! -

system is ad hoc and relies on the use of a skilled technician. The technician must first

understand an interface to the MES of interest, e.g.., the one from which data is to be
exported from, and then he or she must write some form of script to invoke the model
objects to obtain the data. This approach is time consuming, costly, and error prone.
Moreover, if the model changes, the script may no longer work (e.g., it may refer to now

non-existent or changed objects).

Summary

One aspect of the invention uses XML to express model object data for an MES
application model object. The data for the model object is held in a database. To export
information, the database definition is used to construct XML tag information and the
database values are used to construct XML element contents. To import information, the
XML tag information is used to construct database references, and the XML element

contents are used to load the database.



obj ect class. The class further includes inport nethod logic to receive an
XML expression of nodel object data and | oad the XM.-expression of the
data i n twe o3dewabase. Under anot her aspect of the inventiPem/usal/zd8ass t hat
is derived froman MES nodel object class, and the class so derived

i nherits all f i | r t. I | | ass. The cl ass
further incl udtgg&éé?gg@l{iﬂ 4%?‘%‘83%0‘@?%&@ lgggitareseg%gﬁL g%ﬁsé%oé]i of nodel
obj ect datemvins XKML thatlaiesste.datdbder address ifornasipecind @bnidtes XM asihen, data
may be inported Tt@g angil/}ES application having at | east one nodel object,
by for mi nPHEHIOaERPRI@MeSN of the object data. The the XML expression is
sent to the MES application, and the MES application parses the XM

expr essi on to_dai@nel fdthd 8sei SGthe inkRRtior, A1V s ekivaPHrb S anNIHS Hif1ePP] ect
data val ues. The S application | oads the determ ned object type, the

obj ect pehied clasndnd the odis se derdivadanberits el fingtionalityfiomibs MESHmodepondi ng t o

the MES appli.catiop. .Un not her .aspect DID. expr.essi f the object
cl ass def(lgoo?‘ltticg S'iogh?%?'sﬁe hegrll%f:htuﬁe ! P/}Eﬁgf ogslgg%ﬁo {ege]\\/ﬁla{lg@f{gd agai nst the
DTD expr esgirésiondidRideiastiédidataand eedd thé XiMIe ek V@ tnl (fhe 4 thel 0Qi C 1S

| ayered over, the nodel object, and the inport |ogic defines an external

i nt er f aced@2s¢.0adi ng nodel object data. The inport |ogic includes |ogic
to invoke the nodel object to | oad the nodel object data into the

dat abase. Und f: - i . I Rt ered
over the rmdeIeﬁngélzﬁl:j%}el{%k?l,E]C %ﬁgﬁg’gﬁ}%rl? MIQ%SH:W@%% it%ggs (gér%ﬁggiﬁé)lrn&r)\% ﬁqﬁnsf%lk)?%ce for

obt ai ni ngohjedelass lapeé tite ot a0 derdvedngitd Qld Qintti ETiHUBO0MD/ (R BES molel export

| ogi ¢ includes. | ogic to iLnyvoke 1he nodel object.to obtai e node] object
datn 1 ront DG clist gl (RASE malvEnEborpabtd Bia RSPl Mre e

i ncl udes gf mbdRBbjeaidhtSRMMEHatate@PUt €r . The client has a user interface
control for exporting or inporting selected nodel objects of the MES and

for constructing. a client request, to request export or _ inport of selected
obj ects. The sepdanpiher aspectpEtheippmtions dashmay be irpastpdtinteraddiESThe  MES

appl I cat | QlikaidH 19RMHaZE el dielFbhBEBY Rurfiing BIRMIORIFELRn ot cach

nodel obj aving data theretor stofed In e appelication
i ncl udes objpudataarithe chepdML expoegsion is semp tnthe MES apiioatia, andtherMBlest , for

form ng an XM.. expr essi f nodel object . data,in resppnse to an export -
roquest, RIS T irg e SPRpPBde Berins e ShisHpPRIGE object part, andt
the object data values. The MES application loads the determined object type, the object

parts, and the object data values into a database corresponding to the MES application.
)

Under another aspect, a DTD expression of the object class definition is formed
and the

XML expression is validated against the DTD expression.

Under another aspect of the invention, import logic is layered over the model
object, and the import logic defines an external interface for loading model object data.
The import logic includes logic to invoke the model object to load the model object data

into the database.

Under another aspect of the invention, export logic is layered over the model

object, the export logic defines an external interface for obtaining model object data.



the database in response to an inport request. Brief Description of the
Drawing In the Drawing, Figure 1 is an architectural diagramof a

pr ef er r edwerbodioment of the invention; Figure 2 is a flowrCthsnt/228BHwW ng
the logic for exporting information according to a preferred enbodi nent of

the i IR, : _ : . o f di
nf or mat 1 e pror 8Eisncpl s beiW 0BG 2 B Gt bR g Blogh TR cor
accor di ngdate fimnpthefdetabest. enbodi ment of the invention; Figure 4 is a flow

chart showing the logic for inporting information according to a preferred
enbodi nent of invention; Figure 5.1is , chart showi ng the |logic for
readi ng i nfor %ﬁ?&@ﬁ“&ﬁﬁ?ﬁf’%\f/ﬁ HEEiEnt %‘\%ﬁ’iﬂﬁ %gl%?mg%%ﬁﬁdi ng

i nf or mat i @inp@ed TR 3i3S BaPk GRF Hitdihck Qo6 Sipbith &fﬁﬁg&iﬁﬁg@ém Eqthe
i nvention; Figures 6A-6B show class and obj ect expressions for [ayered

export an@ofehnbigcts efghe Miieansfonconstriingedclisnbisdilest trt requastiexbori®r03/ 009071
PCT/ US01/ ; | e LS m qdj a of. exenpl ar. rdware for a
&éfgo?f*?’of Jé%eg{‘rfk{c)luotb erc'ts. The %@%ﬁhatsqfle ﬂf%pgﬁ@zﬁg) athWéﬁ[t]@ergqn.t

client or rver accor 0 exe

i nvent i onMESDgipichtih iDesginized bonréDtnvhip wf nfydel stjécs] wemtach mRAtISHSctt he

i nventi On]aaf acilitate the exportation and inportation of MES objects

model i ng Bviesdatathereiphgioredn ¢ dxakase. The aprlicptieminebdesrimpers mdbeiportnany
parts, s ; QERCH j I t | i e | ows,
o the 11 esPhRENT ORI By 0L I ALEBIL GEHo 8 PloBefiyec

i nt err el addtaistespmse kmaroerporteadyest, amhfor 1dadmggtutd wprdebed indML fban into

obj ect -ortihggit ﬁ‘g t.he data for.the various objects is held in a tabl e-based
dat abase, P€ JERPEE 1B AELOURPAP PL HPROT FSGHFSr acl e Corporation. A preferred
enbodi nent of the invention facilitates inportation and exportation of
nodel data by layering inportation and exportation |logic over the nodel. In
this fashion, the inportation and exportation |ogic works, even if the
under | yi nﬁ"’%@é‘f""ﬁl’go”éﬁéﬁf’g@fﬂw’%at is, no tools need to be redevel oped or
nodi fi ed because_ the npdel changes, and system adm ni strators do not need
to track nodel Indhghlewinge ensure that inportation and exportation
functionality works.

Figure 1 is an architectural diagram of a preferred embodiment of the invention;

Figure 2 is a flow chart showing the logic for exporting information according to

a preferred embodiment of the invention;

Figure 3 is flow chart showing the logic for reading information from a database
and writing an XML-based version thereof according to a preferred embodiment of the

invention;

Figure 4 is a flow chart showing the logic for importing information according to

a preferred embodiment of the invention;

Figure 5 is flow chart showing the logic for reading information from an XML
document and writing corresponding information to a database according to a preferred

embodiment of the invention;

Figures 6A-6B show class and object expressions for layered export and import

software of a preferred embodiment; and



O her preferred enbodi nents use a human readabl e representati on of the
nodel object data to facilitate exportation and/or inportation of nodel
dat a. Forwexampdogl extensi ble markup | anguage (XM.) nay PeTOSeU22833
descri bed bel ow to describe the nodel object data as an XM. docunent. A

nmet adat a- | i ke Rt . j I .0f 1he nodel object
class defi ni tig%saférr?ag; dbsggﬁg; ?lgégﬁg‘g%ge‘%l%ﬁﬁe%& %&B@Q%@?ﬂf S ¥TSh (DTD) .

(Bot h XM_camplit@iTosoming toreaemphndedbsitmelte df the imdmtiand ot her

organi zations.) The use of XM. and DIDs facilitates exportations and

i nportation of nodel object data in several ways. For exanple, because
meani ngful markup tags are used, the data in the XM. docunent is

sel f -desc i%i’il%gpand.el;asier to conprehend by humans and/or tools. Moreover,
the use of ¢ &5 %Yt es the use of an XM docunent by defining valid
structureoso t hat XML docunents nmay be parsed to test their structural

val i dity. =¥ er, XM. and DTDs are based on well defined 5 WO 03/ 009071
PCT/ US01/ 22833 §ta dar.ds, and %hus tool s nm{ be nore easily devel oped to
modi fy or creat&9 ipents phthg dnvieptios fastitate, tegpestainn asg impertationsy st em
I'n short, oftBSTobiddes RbaHIoR BEmBhctd iy e‘;r‘lfvﬁf)ﬁlﬁgnt?’ﬁg%ﬂé‘iedi)ﬁect a%l'%@ﬂtafndent' fies
MES nodel object(s) of a source environnent to be exporte e.g., specific
i nst ancesmany parts, sualicis pabjust sdtersahdot teimpbiagHinked tapdobesalflows ganditin Bkd.ace

(GQU), nmay. e that it (the X t.ed. ftware, |ayered over the
model | obj BEEE 87k Rnd B insintnliol Sk Rfig &6%3@68%5@%%89&5%&11 88 and

extract i ngnbditmeed, ehoaph the WIBSRéded3 dbjeefbAciiad, AAGRa RlRE PicubEhielk &ct

data and writi ng1 }he information into an XM document having a DID

cor r espondfilthy 4 tble-based dptabasesush prenes availpblejlsom (Iragle Cormpatio. docunent

may then be accessed and/or nodified with other tools. For exanple, an XM
editor may be I : sl r iy . rto
Todli Ty {hat datd e ok SBRReRC! Ginv bl AR R R WpBRE
system Abfimodehtdatadiyyayaringémpouatis amd gxparteion ledic ¥iMr-thomodelofin thinf or mat i on
that shou)d .be jinported, or.load jnto a.target st by referring to a
DTD t hat %gl?lf)?iééggﬂ%or%??ﬂ@f‘% F@%&g%loﬁlﬁ‘ﬁﬁﬁksﬁn b@ig Hﬂ‘i‘?rayé‘é IPWL’E %2 system
I'n any evefahged. arhaXid, n6l @SoIsREHd t6BY rddBvdlSiRA drondificl BRLEG hdRAbalt 0 be =+
inported into a target environment. Qther software, |ayered over the:nodel

obj ects o$hapges, aug gyetenpadmingingans do notaged toeackwnodehlanges foensurefifagct i vel y- .

deconstr (WY i . he information in the target.
dat abase%jl OEEB%BEH%‘%#& f;‘J}(l;sﬁe c@&%}%{/’\? gg'one measure of information
validation (i.e., DID validation against the XM. docunent, as known in the

art) before subteqpeftraisnaivaiaentabsedaiuntm bydablercp@sgritionydtihodel

object data to facilitate exportation and/or importation of model data. For example,

extensible markup language (XML) may be used as described below to describe the
model object data as an XML document. A metadata-like description of database
information and of the model object class definitions may be defined as a Document
Type Definition (DTD). (Both XML and DTDs are known and described by w3c and
other organizations.) The use of XML and DTDs facilitates exportations and
importation of model object data in several ways. For example, because meaningful
markup tags are used, the data in the XML document is self-describing and easier to
comprehend by humans and/or tools. Moreover, the use of DTD facilitates the use of an
XML document by defining valid structure so that XML documents may be parsed to
test their structural validity. Moreover, XML and DTDs are based on well defined



Architecture Figure 1 shows an exenplary system on which preferred

enbodi nents of the invention may be manifested. A client conputer 102 may
comuni cawe 03i00de7a server conputer over a comruni cati on REMNSNk22833
represented collectively by the paths 106, 108, 110, and 112. The client

102 i ncl peBgards, BidWEE toolddhay bB nRe cRITH AeveIBIH. to hltlify T0\Weete inforABtiorEXpl or er
browser, avajl able through M crosoft Corporation. This one enbodi nent uses

an Act i vEPTEmOrts! apd/phexeEad 89y s¥8t®bnvent i onal technol ogy avail abl e
t hrough 6 WD 03/009071 PCT/ US01/ 22833 M crosoft Corporation) to provide

certain GU funglopaddr e ﬁﬁﬁ%&l&ésbg% Oﬁ?lte}:gr\é% elﬁggﬁﬁ{%n&%%st@{]iﬁ%ﬂeﬁ MRV

bet ween the Active X contro rowser 1 ese two conponents
cooper at modal @bjdct(eywi axsoprce@niveonineivie be expudte®(d. g c sprcifid insteadesiogaks may be

substitute nd t rinciples of the inv on wthout |oss of

gener al | FYF AR apd, dpronehs elpbiahnet Hicicieh daLLS Pp reesls pteeaNbe 1,
second appidredl 8eftwark2fiye@BdveMae ffIBBShjeRPdf tRabdREe dddronARfl, absgoR@St one
active server page 124. The first application 118 operates with a first

dat abaseby neadinggad erBactingitehrdloanpinfqyoeten Gemiadatabagebeldingtthoobjeetn be
consi der : e da j i vel opnment
envi r onndie 14 RrtBURERLARRARGT fb A5 5AB0S0cifR BRAEL ED 115 cSieondif B ae

i nst ancethk28lectstiiobfect classpisfiptivas Thd XMIi doclerat mpy then teakcdssedadsrder ed as a
target dat @se i nstance, _representat vg of a prgﬁo_lucti on.environnent. The

first anBoddisdmith offen toelst Fonsxamnle, ap eV cditoripax e vsrdde JievaGroriEdt i on 122
all may j 1 I : dé%?’; = \why may be

mani fested as %ﬁgﬁ?teé%l%(ﬂ%%gﬁerit?ﬁg{dé Qﬁ%ég%ggﬁﬁam egc'%e t}t\r%fmt er forms. The
active sanmatedlamganmmir mg%dﬁmmHemm?mblsum mmbty;lct\&ﬁyft;,;]ﬁmnﬁaﬁ ess tt1154
server a |1 C 1 QN 1N response.to CO nas rom.tne rowser .
i gur e 1IN OBAHE SR AE Eopy TRl OF BARS: HaE FHAT OF M8 TR odcpor ¢ e
from one P thapldefMeStiRAMt €A bfdhtalthdt ARELE ARVrieadntb AtsgsBROINATy k@l on the

same server, but it should be appreciated that the various applications

shown onap Kb decuseany aray beaiped tonlep!d ableeldlatarte besipaettesbintaa fegetdi st ri but ed
among s e)ﬁ?]\éi mr?e?lE V(S{hgr s&ﬂ)@ar%ﬁgg%{af ovetr?l?ecrﬁo&@%ﬁgﬁlo'fﬁfegﬂﬁ%% %%%ro@%éﬁt, ts own

server. I rst and secon I cations are “0bj ec
appl i cat readghe KMisinfor@iatidn peftoatidéln detansewor wendol itnakist adioadithes. The act ual

type of S appli.cations _and their S functigns are, not materigl to the
i nvent i offt SRR %@ﬁagﬁt debsse ol ngdn%be 46t IRy ey masuig o
embodi e fHrorh fon MafRIARNIEL SDIB $idafdLEdaift 18 X0 HoBurdEntBAGlown in the

art) before subsequent database validation by the target system.

Architecture

Figure 1 shows an exemplary system on which preferred embodiments of the
invention may be manifested. A client computer 102 may communicate with a server
computer over a communication network, represented collectively by the paths 106, 108,
110, and 112. |

The client 102 includes a browser 114. In one embodiment, the browser is an
Explorer browser, available through Microsoft Corporation. This one embodiment uses

an ActiveX control (implemented with conventional technology available through

6



obj ects, or domain objects) are constructed as COM + conponents with
published APIs. (COM + is a known approach of expressing object behavior
and i nterwa®me®op7The MES object data is held in persisterCTfuspisss t he
correspondi ng dat abase (e.g., application 118 has data in database

i nstance ' 3 sSe it , 2 rgani ze
model obj ar oipkt QoRREBIPRYERAL cerdd? iR ARARGP HAREETLA0R, Thigf) 37", 7
| ef t nDst modrvew inshpwndretvesspdhal A ciiva/ doBir6I0d6 2hd BETHrUSL/1228B3se v a cl ass,

and each col umm correspond to a nber of th ass definjtion. Each
row in thcé’II@?é’ﬁﬁ@¥9peir§BI‘rég &WWﬁ'eﬁ%lﬁ%gFWBﬁ‘Hf ?ﬁk &?Ptffgjt%’@fuquﬁ%{n&ﬁce, in
whi ch t hepe subtiidtedvidldetihe bRhcipled b¥ B8 ifRiBA ik &%@ﬁ&ﬁxﬁgﬂd to that

i nstance's nmenber's val ue. turally, the data relationshi ps nmay define

further levels of hierarchy and references as is known in the art. The
oper ative i ssukb¢ servéid04sasshewndseludesor firsheprligttion 1d8f & sécondapplication esponds

VES e o f . .
and sot t 120 o SHL GG CARA0 Mok TREORURTE RLG B8 194 o Phs Hfbe "
cor r esporapptigatichal hareatantith 4 €isst dAabass ik 126 vitiéh forurpobés srahrdat a f or

t he database may express that a given colum hol ds integer val ues,
char act er‘?ea‘érﬂ@}oynacaﬂ’&eéf’%‘é"ée‘i & Al tredatehesamstonce, Epresegtativg ef a The XML

access applibrahd _ M5l : create
and/ or presen M)%%Eerég%gﬁrr%%tt ?qlggeaescpﬁgggéggel?gﬁ?&%%%“é@lgirrsﬁ%@%% edi tor
may be usiestanes haddwhychafnr pivbosts ofi thendesttiptionvas be xpuridezeld fs targate
applicatipn, or. another tool. may be .used to.create, an ocunent
consi st ertd4P3i {rﬁflagc%-f@resmtglug% P f@,grogg?%lrenb/ qgmen, ,TﬁF ﬁ%( %/L rarr‘g)?%‘i?gﬁar y
enbodi menipplitatichs V18) IHAIH ACKMASaccSSY applicAldna 22 A enadBmirdhifdiOwWides one
way for accessing the applications by paths 132, 134, whereas paths 106

and 108 pe#ticae Xibidaement A3Qviiph may bemeanifested as phlssdguglyit alsoemay be

ORI AAR AR RME 1R activd Wl BT ol Sebrl AR oo AN "9 1

| ogi c for exporting iInformation accordi erre nt of the
i nvent i onwayhhe abags thestavet spplioftiorard 8 A0Hn résponetd sdraneadofromtthe br owser
(114, Fig. 1 ser. sel ects objects tQ be exported 205. |In_one enbodi ment,
the Acti %W%@?Jtlrﬁol ’@TTGl_, arpeRe othgr ti’wgf’ hlh’tsﬂét_e%l&'? piogmeton may besxapdbver y
techni quesem oBRYNRY &F MES lagplication 168 &Rfir?xilpo?@ﬂ?rﬁﬁ iaédﬂ?c?zltﬂ)!onech%seﬁﬁésses) t hat

support export and/or inport functionality. T is then presented to
a user t cserbahtfiyshohld beyapprsciafeddbitabe saridwapplivationsshewpenttbeond$eevarser may

then sel en%y,%lnld ir?cPéeg %}esex?agctgd g t\)/ee," Hisg%u?ecdt arﬁa/lpgese\(?errall slé?\;[ers. For example,

each MES application may have its own server.

The first and second applications are object-oriented MES applications
constructed according to conventional techniques. The actual type of MES applications
and their MES functions are not material to the invention and thus their detailed logic is
not described. In one embodiment, the MES objects (also referred to herein as model
objects, or domain objects) are constructed as COM + components with published APIs.
(COM + is a known approach of expressing object behavior and interfaces.) The MES
object data is held in persistent form in the corresponding database (e.g., application 118

has data in database instance 126).

In one embodiment, the database instances 126, 128 organize model object data

as tables. For example, visualizing a simple table, the leftmost column may correspond
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specific identified instances. The user also provides a filenane in which
an XML docunent representation of the nodel object data should be held. In
response wo o031 WO 03/ 009071 PCT/ US01/ 22833 sel ecti on, PCRAISADRI83E X
control (116, Fig. 1) locates the appropriate server application, in this
exanpl e tb heldss,ranitl eagipédlaah oy obﬂré@),onﬁit@a niembeaofithé blascddfmitions eiuds t he

export request 210 _as %M unents through the Active control. The
server APPIP g §xsHnery fble wp dﬂl?n Cg’é‘le?}é%’fié% ap R c“tlﬂ%artcéq\’j‘é’%hmﬁ(gteer s to
valid dabaBrsauebiops Mto‘i”ame 1865 tBfresioRRkd Baf SER, fe.t he

rel evant sourcg datagage |nstaH%e 12665&Jﬁ ﬁ? %@@%ﬁng eﬁ£&ﬁ§§ ormati on
for the Nagenatlyfthe da‘@bjsle‘mmshlpeaw deﬁee furthor lmze]s of hxcmrq:}@sqndrrdfen@cemas he

request,. , and w at _data 220 Once
e expds ERAGR B b &, gRRLeRE® B82S Rt et endil o TR ol nisandn (175,
Fig. 1) combsionds B2RIES @ddes claby deTinifiins @Ad titt hidehaidnis\‘ee Ko idrQettink16, Fi g.
1). The stat us i s then displayed 230 to the wuser via a browser (114, Fig.
1) to tH& ﬁ@@ngmq nfarmatientheld én thewbjachinsignce anddpr threcargpendinghds 299.

Fi gure tend e c i di ng
obi ect s iePak i Al aliRh S AR, Wbt RS lSe LR ol BT 00
above. 'El'@vén)@lmnﬂlhalds $nte @ Qalmps ohhl’aeﬂﬁfpﬂaia taorefeeade 8Dmotiigr databakat a
correspondlng to the objects included in the client export request. As
stated SHBVeC he client request may identify all or select objects of an
identified object type, and an internal list representation of objects to

be exported Tif XONSIdcHE mﬁﬂtcﬁﬁ@ﬁ?ﬁ@l Rk oe aitbawtleaﬁ&r or%lﬂﬂ%r't&ﬁrﬂﬁd%'&aﬁ 118 Fig.
1) then determ nes 310 ether the identified object exists in

dat abasereate sud/onpresent KML genunests asfdesdiibed belgive Jtor exareple qnt?él\ﬁmchtoon
corresp I L& does not
exi st, ?ﬂag} %%%%6?3%91 Odyﬁl?lﬁgg\tlggog%&gtﬁh%ﬁagre Q e%% gp(?i‘?g[? Plicture and
det er m nasthd2ohhal hernsédie cedatecad qumtnelnasonsdmﬂy mueda pTrbher objects to
be exported. If the identified object exists in the database (see 310),

the first appl,icat.ion 118 Fi g ds 325 a conplete version of the
obj ect' s dat glthera&Fthﬁf‘é ﬂaa&ﬂgéeltiéex g epbod ppend 1 ¢ SGrod ¥R pl ai ned

in furthervdebat! Tl oy IQW]ﬁoﬁﬁéé @rfétxﬁ%l fo%@cregaﬁg e aplidahi6hs Byopdihé t ed .and
witten 330 inTo an XML docunent (13 More specifically, the XM
docunentl3@ak34, azd@reta@ pethsid O6aed d€8 al;ovnde amﬂrmh (m Ndn«ﬂagfdrmbablslsqmsseds@ond to

t he dat 3§ase tit r mat | on and in which the contents correspond to

t he act lt’a%;ﬁ 0 &v%eaﬁ% "on the data organi zation, the process of
reading may require iteration through the object data, and a check is nade
335 to determ ne whether all the information of a given object being
exported has been witten to an XM. docunent. As

m

Logic

Figure 2 is a flowchart showing the logic for exporting information according to
a preferred embodiment of the invention. The logic starts 200, and with the assistance of
the browser (114, Fig. 1) auser selects objects to be exported 205. In one embodiment,
the ActiveX control (116, Fig. 1), with the assistance of auto-discovery techniques,
gathers a list of the model object types (i.e., classes) that support export and/or import
functionality. This list is then presented to a user to identify the types of objects that
may be exported. The user may then select all objects of a given object type or just
specific identified instances. The user also provides a filename in which an XML

document representation of the model object data should be held. In response to the
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part of the exportation, other information is gathered and eventually
reported, such as the nunber of records exported. If not all of the

i nf or mat iwo oh@esobeen gat hered, the iteration 9 WO 03/ 0090PLCTRGSII/21883/ 22833
continues 330 to format the object data accordingly. If the object has been
fully f@em&e(ﬂhmduthcbﬁ@olt(m@Flg%ldé%y&wppfo%ﬁ% sEHar ap}gllcaﬁé}ﬁﬁl a check
is made 320 whether the exportation request has been conpleted .

whet her tth‘éleéal’&l?’]é the Fest a]éiﬂ}cé%‘tns(llsﬁléel)e%&)th@ elent s¢ndsdhe eP@QrtGi@ﬂueSTned above,
a subseq C nd t ng
cont i muse e G080 RAGELubtd Bl FIHPRLACY PR TR pf-BHREAR

conpl et edig.Hg vphdmmsmamt@e eetphsstiﬂ&@rs td Ivehd ézabaag objects fZ(D5 MEHetskvgr Oof t he obj ect
data is great famhtat% | ayering the software over the node

sof t war e. ppﬁ Bﬁé}l fhen gegpsses;the 6%‘?‘1211“ e pbasipstgpey @Bﬁlﬁl&ah) helding T&Pe
conposed &Ftos t | tion.
These rn;lgffglngg'{l ncl ué%émglgmgr?mt téée}dftas funct@%ﬁgﬂfl ty Pé/ndtl%atﬂ;\%& ! SEilobj ect
state, faniouwktegthaeddta 2khaymm lﬁhﬁlschIcummle(ﬂﬁQ,cF@rlngmrmeoﬂmgeﬁtl on. These

gets and. S ts have the, |l ogi under |yl ng dat abase as
necessary gﬁaa?%lsﬁgppéﬁﬁ?ﬁp rf'tc?lﬁ’? @#&ﬁ)ﬁpﬁmﬂﬁ g‘ﬂ‘ﬁerwi se known. A
pr ef er r ednforaibn®@the Buiivelx d@ﬁtréml@mgq )aThé Qﬂahﬂ%theﬁdiéﬁl\ﬁ&&?(m fotkéass is
defined as a derived class of the actual nodel class. As such, the new

export clUsgisvia phpesvier §1 14 Figof) torbe wagn®ihp drisinted pharsporiatipn, pnd the legie ual nodel
class, inghusdéqg the gets and sets just mentioned. The new class defines a
constructor nethod (constructor methods are known in the art) in which an
object identifier is passed in as a variable and used to get and
initialize objlgiredads aﬂmwﬂixartsnm’: lsﬂn:ciﬁtmlly ﬂhmmgtt]healbgicmflm@lmgrtﬂijm to that

obj ect identi f ance of SIS

i nst ant i dto&y2{dp aﬁﬁe@na C{lﬁle’tltlf"édz? §> 381\% E‘h]fﬂgifgﬁ%r@ﬁ t he
obj ect i deDlahfl b@émpiio tdaatsase,sje@cfda%%rf&@ rﬂl‘r%)t’otth&bl?jé&s ifdRMed iffei N this
fashi on be constructed, passing in the identitier the object to be-
expor t ed cligmicxpert ssqusst Adhitaed ahave thy elient ecquest mavaldemﬂflallloesalmttl alized to

contain a L ng.to.th ect to or In effect,
this por'?;lB %faghgégnﬁlg%dé)%z Wgé aﬁd %m‘ igal %Beﬁe%?ta ?féOfXC@)t’ iﬁt rPSdeI

obj ect . 'Elﬂpoﬁttﬁil\ts Qbﬁﬁﬁlc&ﬂ&@corﬂmglydﬁﬁe ﬂfsp@pﬂhcaﬁérhgdsl Bigi thél@det@rhﬁﬁéses the
XM. docu in the foIfJ owi ng manner. ‘Fol] owi ng the organization of the

obj ect's Qlt“éheﬂ}?r {hedidenit é‘?ﬂé’é’éﬁd eXifis BiomHagbass 4o V%hCWq thatepertiosyofithe 'hi ghest

I | d t hat t hat
ent ity contaroier ebpdlcdriBhorleR e | @USiell yr hORRRhd Sk "%
enpty t aglseana exiss ghe qnplmatlmnmdates Bt en edepefudinatomdath kieudiat ahdse cont e nts.
The

determines 320 whether the client request has identified other objects to be exported. If
the identified object exists in the database (see 310), the first application (118, Fig. 1)
reads 325 a complete version of the object’s data from the database (126, Fig. 1). This
reading is explained in further detail below. The collected information is then formatted
and written 330 into an XML document (130, Fig. 1). More specifically, the XML
document has tags to mark the data, in which the tag labels correspond to the database
entity information and in which the contents correspond to the actual table data.
Depending on the data organization, the process of reading may require iteration
through the object data, and a check is made 335 to determine whether all the
information of a given object being exported has been written to an XML document. As
part of the exportation, other information is gathered and eventually reported, such as the

number of records exported. If not all of the information has been gathered, the iteration
9



10 WO 03/009071 PCT/ US01/ 22833 highest tag corresponds to the object

cl ass, and each other tag | abel corresponds to the |abel used in the

dat abase,wD.0d/0090rhe col utm nanme of a table. Appendix A shm/mm/zzsxenpl ary
XM. docunent created in this manner. In this exanple, "ENTI'TYDETAILS"

cor r espongsntinded 1) @%ﬁﬁ&m&@ﬂﬁ Qldafla 8 th
correspond to ?he t abl e col ena%%seéo?qlﬁ ijﬁﬁﬁo'(’? |§h%§n gﬁ@g | ed after

ot her sof fm@edwdwe‘selpto(ﬂrdgMM@mm(d)BO tR)gt]bethelmauhmkus miaded20 fyi ng a
correspon n n and the Ilke creation of the
expor t 8’:}‘81%‘?’5{5 P’é%qrff\%opé%qqeﬁr@f éée F@Eﬁ?ﬂ e gler epde othsepliedsi on. A
convent l oftelbe QOB ENALA LS bulhyd Biove Seﬁﬂlbts&lugﬁt daﬁ*ﬁoﬁjeét n9mer}9 uedfi§ code
generator is passed the object nane or class (e.g., D?ETAI LS in the
above exé&ignted and|the grogpssing deatinudsias dessribeddoves pthe lexqg)rtaaon remuestbpect
nanme, and of other entities that that object
inherits P?ég%c%%p té{%lﬁipr&%&géégﬁcls%g? tabl es that may be referenced from
one of the object nmenbers). The generators "script" uses the above to
construct C++ Ehmlmaﬂmgdndtfdnmaftmig afthagbject dathds gﬁbﬂy fachittatey bpldyetihg #RS t O
wite XM s to f||8 e., the one to hold the XM._docunent) to start
an XML el % co é %?B@Wa{}ﬁ |1 pattichlat, ag Quilmed B%&‘éeéhe MES ypjieationsame
(for the hiegbRpbsddeh ercﬁﬂ)n i %lrﬂ('iﬁél ( h may be
det erm ned frglr?lthe Jtabasgpi‘mrret%1 dat a) gé/st t E 81;5?(:?@ s(é( 1) as
appr opr i amedels ikl @eﬂwla@d s@hfwtlomht)auQ@tmd sci objeet, state, fgllowiApmetidi x A in

which at Y. follows "ENTITY To, I nser roprlate
cal 15 1o DRyt iichRe Py ety dieis,Sxin @t sek s e low

this is dam:essaig thb endl@BWESdhbasé Bs Sdckditylihdlthd gdt ahd 9$BhtNes arer;ﬁi)ﬁﬂ{eklng tO

t he exanpl e Appendi x A, after code is generated to make the calls to
wite the®t% eerEENFFOI‘@NESPACB code is gener at ed to obtain the actual
value at the specified table at the colum "ENT_NAMESPACE' and to forrrat

the returned valjiereAts odbdicht hallddsile abfhve I0sMolke AASPLRA RS IES

appropriate. The generation is facilitated in that t e org
data is adfrfmdys R derivedaalaks oéﬂm'@mmodd citass.alba sechytiteattat expotfhiassgat abase

ol | and PR GUAERR e Mo ARTRE Rsof petal orBL e, Febiline Beaetapini x b

11 sets just mentioned. The new class defines a constructor method (constructor methods

are known in the art) in which an object identifier is passed in as a variable and used to
get and initialize object data members with the information corresponding to that object
identifier. Thus, when an instance of this new class is instantiated it will be constructed
with the data corresponding to the object identifier. An instance of the new export class
may then in this fashion be constructed, passing in the identifier of the object to be
exported, and an export object will be created that will be initialized to contain member
data corresponding to the object to be exported. In effect, this portion of the new export
object is a copy of the actual model object.

The new class also includes export method logic that creates the XML document
in the following manner. Following the organization of the object’s data in the database,
an opening tag is written for the highest level database entity for that object, followed by
the entities that that entity contains, which may be other entities or data. Closing tags

and empty tags are inserted as appropriate, depending on the database contents. The

10



WO 03/ 009071 PCT/USO01/ 22833 for an exenplary DTD corresponding to the

obj ect data expressed in XM. docunent of Appendix A |In sone cases, the
gener at edwow®md®oqoei t her export logic or DID) may need dev@Coamsn1/22833

nodi fication because the database information is not easily translated into
an XM f r f nce to
anot her dlg? gébszgg Cogﬁﬁ@hgtoaﬂlgg\jé ;éto(q%rrsaémsegwH &E}&rﬁgq bgf'?dr?es %ﬂ(gu?glﬁ%tl cally
gener at edlabeldsed theﬂatebﬁsealrfd thqamipmmlnpm«taxﬁdttabl& hApp&nylpeAcshowmant y. Using

the ab whe d h h d t
i ot oty ol Eaheeahe B ndntR bR Eseeiana (o moti fy the

gener at ed« mﬂnmmmw@&ms F@ﬂero@ Bbfamd d}%ldsgtﬁﬁftﬁé’?a b Andeifeay port
| ogic remai ns the sane rt met hods, andthusthetool to

0
export ob§astaspeskie twgélew@lmmb@@nqs@ (Eﬁmyéhqdhe anlytealledrafies ot aofyware

| nst ead, y |ate fromthe new
export clg{slges?)ger m% Irtlgﬁﬁ %‘% éé’g}nglgt éffﬁi% cﬁ)nee@hd?qée@?baﬁﬁoo?o pass to
t he consteslm&émlxandﬂhehh&nb ect identifier for the obj ect to be exported. The
instantiated object will thus automatically have all of the logic to
obtai n any dat interest. Once constructed, that ect (i..e., the
one fromthe dﬁl‘i VS%PO&%@) e’@)‘?HEPglC ABEH %agﬁtlﬁ‘i"?fgf%é‘ﬂlgﬂqléh%ﬁet(g cpe XM

data. As @uietdtidad Aak@Véntidnli & dWidkheriol hay HhES ithe ndi ng
DID file %hr 1t his ob eclt type v%gsercr eatg asg&% do t| ng)ug;%n‘%%}gere&g?ogl c
code was @@ﬁ@’f@tleﬂass ‘@e@b,lﬁ@tmaam mliiﬁsé@gsENﬁﬁTHDE&w}IBStlnﬂrmhbotfass level is
iIIustrat ure..6 izin t, ,the known th ation.
Under the agg)\;e all(r%ﬁ&lllt tabtf%n%c?rgése?%déﬁ% thes opisst E%IE?rta“ﬁﬁ‘ t data
expr essedddstription &fMﬂleﬂ@ﬁMﬁ@ﬁhathﬁk{t@bjb@t QKO Foth @Rbher wbﬁisDa_@eﬂﬁMeﬁﬂ so be
used by her ool s XML editor) to facilitate the nodification of

such an RTINS ‘?ﬁé’ﬁ% en‘(eé%ﬁ)m opgpf the B]?J@ﬁtl}éﬁtlbqrﬁp&he generatoss Fasrip@€risedi nent )
or to cr %b@% gﬁgy‘gﬁ ea&t&rm% cgﬂ)lvxlu)(g (For exanple, a DID nay first
t

be create base Pase ata,”and the DID form may
subsequent |y be used by code generators to create the XM docunent wite
commands t o li nSerall libreryt mimitiveotormitiic VL thdsrte avfide (i.et,ibeighe tolmld xanpl e of
Appendi x B useXModncanteht)riaktaieh 3yhtedomdnd. Thotagtistad wilh eitisttoe thepasadde

par sed char act @robjtat sangdPENhAhighiett [widl hag?@r B RbRedrbhRekbstdTahe @Bleqwhich
restrictive f%@b@&etgﬁqlmggﬁl%gagt&bdg nk&%hl 2833 DIDs may be witten,

e.g., other data forns, such as integer, defi n| ng sequence rel ationshi ps,

and the |ike. To nestthe logic of (1) as appropriate to handle hierarchical arrangements, see,
e.g., Appendix A in which a tag “ENTITY” follows “ENTITY DETAILS”.

3. To insert the appropriate calls to get, or obtain, the database values in the
database table (i.e., this is done at the leaves of the structural relationship);
referring to the example of Appendix A, after code is generated to make the calls
to write the tag “<ENT_NAMESPACE>” code is generated to obtain the actual
value at the specified table at the column “ENT NAMESPACE” and to format
the returned value accordingly to ASCIL.

4. To write closing tags as appropriate.
The generation is facilitated in that the organization of the data is already known and

expressed as database metadata.

The database metadata may be used to also generate a DTD expression of the

metadata as well and thus generate a DTD for the object type at issue. See Appendix B
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Figure 4 is a flowhart showing the logic for inporting information
according to the a preferred enbodi nent of the invention. The logic starts
400, and wtob/oodeer assi stance of the browser (114, Fig. 1pcCca/usser283®l ects
obj ects to be irrported 405 and specifies an inportation policy, e.g., add

i nfor mat ig@p, a8, ﬁté/f OB c s@%ﬁ%'hg% cb S datk %ﬁgﬁed B e 60%%&:%91)?’ Hf

t arget database e |n t1on. response
sel ect i oMpricndixA&t i ve X cont rol (116, Fl g. 1) locates the appropri ate
server application, in this exanple the second application (120, Fig. 1) ,

and sends the j mport uest 41 cati The i rtation
request, am)ngf ggﬁlgrcaf%ﬂﬁgnqr?fggf?‘% (fggﬁl rteﬁgng(h_ gtsJTBhPlahc?F ng the data
to be i mRktRPer thblliSichdh Beafst @8 ddiebabé RIbiRIASbY is % Bhsily R sIaAhioahi ON
process, an edited version thereof, or a docunent independently created.

The ser verMapiorme dior sxanpledf theidgtabase ipfarmatereis asafsranpe toanothes databare wi t h

refer enceenﬁiiﬁrétatlfevag er ﬂma;fneedt@ﬁfod{@%Moﬂﬁ?cﬂ@?%ne?ﬁﬁi&%ﬁ tz)%ﬁre]tcg% ned ' n

t he DTD. serve I'Tcation en accesses ocunen
1), procegssgsist hmdleds tgecofrantity. dat a, and | oads 420 the correspondi ng
information into the identified target database instance (128, Fig. 1).

Once the inporti.n i nformation t ed he second appli ¢ation
(120, Fig. 1) vEg I?*Psabﬂﬁ% ‘@F&F&E"‘i"bﬂsd‘rcfﬁrﬁrg‘? 3 develogerdia qrbe oAb TSRS () (116,

Fig. 1). rhhe it tSgdnsratd 88 c6licsR amada4Bovd é}ldttb%ddﬁ?rthé’%éhe?atéﬁ Qe (114,
Fig. 1) to the user who initiated the inportation, | ogi ¢ ends 499.

Fi gure 5 dpprapriafeoviRegardiess tbe interfaseitd theaaxpyrt melrgllltshbe baogg, d.eothd oadi ng

obj ects a e ,nformation i.n ne The
Tonre. st arbeftat el REur 5 TRual einth ot AR o B Re Lo Uhe FBBT i on

r equest rrﬁ@d@%ﬁdiﬁg@d Iristeafdhé expoyt tobleneeddMo GHOF LBAtaté 430bjebi fiom the Reve
collecting sufficient informatjon to identify a first selected object in

the requeXPortriass (ssiyadiramihe ebierighass 1o be exnogtednandite passde thagonstracor ead
h
5|18 the qﬁ%@bj‘é Of PR o 8e b e&th@“oe 9%%&%?5&\%& RstABal ogﬁgt it @Qgse (128,

tware t hen eterm n er t entifred object
al ready m(snalqaﬂyﬂlhee alhoighe logitatoatbéese any fata bf mlmsste@nnse cortstrecta@,pthatc ation

| 0 t fied .
e oy ne gL T e AR he et bt GroBsidfod Suniies t‘h ffrbadML £ om
the XM dpgd rmglbuttlﬁé@abo%gmswl wilite tRexiVIe ALl le@edcd%ls DEDSHlE Fort he

dat abase (see 515) and the client request indicates hat he dat abase
i nf or mat itbls obirst bperves crrated3it the toBe hegopart ey wde as zeagatedver - ri dden (see
520) then the software iterates 525 through the XM docurrent (130 Fig. 1)

to determ ne i "I"lge{é&oﬂ%@%@&esg ??%géﬂg%ﬁtgg‘? glggsaltegel %ﬁugtf’a{t Q’Ae cts to be

inported. If el nti des hot exi st e ddt abase
(see 515)utdizing, irt pat, the known Booch notation.

Under the above embodiment, a DTD is created to represent the object data
expressed in the XML document holding exported data. The DTD may also be used by
other tools (e.g., XML editor) to facilitate the modification of such an XML document
(e.g., for subsequent import in another embodiment) or to create an XML document
automatically. (For example, a DTD may first be created based on the database
metadata, and the DTD form may subsequently be used by code generators to create the
XML document write commands to insert the tag information.) Moreover, though the
example of Appendix B uses conventional XML syntax to show that the entities are

parsed character data (PCDATA), it will be appreciated that more restrictive forms of
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client requested indicated that existing data should be over-ridden (see
520), the application reads 530 all of the information in the XM. docunent
(130, Fi gvobp/oowor responding to the identified object. Th@CxXmSoi/zf863 mati on
collected for the document is validated 535 against the database. This

\IZ/)'Fil':}I ﬁgt/lel o] va%aﬁﬁgtﬁé \I‘,—g)lrdﬂéé%gaglqgﬁng 9{?%? %{e?n q%{}ﬂo%%ggasgt Erg'? adat a

may be nuoreatioaships,and des likean that expressible in DID. Thus, the XM
document may satisfy DID validation but fai I dat abase val i dati on. The

application then dete 540 whe of t.he.data .in the XM
dggument is Vaﬁggrea ganlg(]gw&ﬁg Shﬂ‘ﬁ?’ﬁﬁ%%@g EHBP%{ng frg nmatign accqrdingde v 4 i d,

the sof t Wik @ RERHEY bABSnRAPOL the TiveRESH. Tﬂélt)%c@@afrﬂs%o'dﬁd%ﬁ?ﬂlé structure.
If the data i's valid, the software updates t target  database (128, Fig.

1) with taseistbpeef thedrewsss(hid Big. i)@me@ keleoti/bbjdets taremimpoTiad $05 apdlat e 550

i ncl udes ng.all _qof th |nfor n related t. dat dobject for
exanpl e, Sup%gﬁeagérg Ortouqﬁl Rr&ramda o | Faayn ?Sépg?lf?iléﬁp% TR ’rordat a and
obj ects. djtRR infSmatidh Ionlyaﬁ taagml@tabatsb dosidtWavethe igfoahf/ndBbrektngeigh t he
XML docu ermne if the docunent contains nore

nt (130, Fi

dat a. selegiion, thse ‘gg’%ver)é ﬁ%‘&f"l é’sl%lgge A) Insates Hig@ppropripte§ever t he updat e
process tation
o oot | ety P L Ol REec R aB o B LA Rl 1 PRAASOM e WIREL, Mot oo

t he procesguest Al&traﬂmgm;élcatamhlﬁm 1mportathmtreqllm1;|amoﬁg ofhbnﬂmgsaidenmﬁm;rt cl ass
is defin s derj om t he act ual . t cI s The_ derived
cl ass, @ES{N?EL’ d@gg@e '{J}ﬁ&lﬂg fh‘?gaffc@é’ed%‘ﬁ%’iiﬁ% Pr‘??’é‘?iﬁly which in
this cas eeﬂﬁaﬁn&ﬁ'ekﬁoﬁéﬁoh'p%c%ﬁé/ alﬁ)édl'fgdt\}el’s@&l ih@re%?ro'i% dbbﬁne%n EMERAY to
collect table references, e.g., table name and colums, and to colfect the

actual daereatpd.ofhe sersenapglioniond 0 Figriip vejidatasakl & dhae¥NE. dicwmentwithhe | ogi ¢
a0 pRerkile HABRDE 185 mal BE I dbBRAFRaf AR iy LG R WBEBLL > L

need to be converted to’ad type, €.9., sonme cases

t hi s convEisicavermapplicRipd theh dcedsgesBROXALL uammam(mdmgr 1), process@itagat a
definitiaop, lee the above, this code may need devel oper nodification, but

al so | i ke*Me %Wtéﬁ*én@@sk’%‘E @Héhm@ﬁpwdmg infrmatign inte.thefideniidiedt o t he
| mpor't toefgget aétaMQe%ét&H&% E«’g g}J%grPeJ %ﬁ%ﬁﬁ {ﬁlgréﬂhﬁnﬁ%?& chﬁ»‘lg a“t' at ed

obj ect of the new cl ass |s pés for t
shoul d r etheiseendlapplcttang 20, fig. 1])i'eamlrns>biistatusmfohmt1omtd) ﬂretAecr:tnaDpr opr| ately.

That obj ect " to see what state i has (e.qg.,

see above9o Z]olr‘?hﬁ}&:?? JEQW(%%%HSP %quls @fqﬁc@t‘é Uit Ha e bEgveser Gl 4peeded.

tFlh gure 7 Fig. 8 @Itaélu!;e@wﬂio iglitREHINB PipotaGONTRME Bie 19YR 1AM 4Jvat may be used for
e

Figure 5 is a flow chart more specifically showing the logic of loading objects
into a database based on the information in an XML document. The logic starts 500 by
reading 505 information from the client importation request represented, in part, by the
XML document (130, Fig.1) and collecting sufficient information to identify a first
selected object in the request. The second application (120, Fig. 1) then attempts to read
510 the data corresponding to that object from the target database (128, Fig. 1). The
software then determines 515 whether the identified object already exists in the target
database. If it does exist, the application analyzes 520 the import policy specified in the
client request to determine whether existing data should be over-ridden with the data
from the XML document (130, Fig. 1). If the identified object exists in the database

(see 515) and the client request indicates that the database information should not be
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client or servers shown in figure 1. The system 700 incl udes one or nore
processors 702, a nenory 704 (potentially organized as virtual nenory
706), di swbag/ioeevi ce 708, and input/out logic 710 in comromiusat/2ase3 via a
bus 712. The above enbodi nents offer several advantages. By way of exanple

only and ov@PhdHér[T(s%élBQG)r’theﬁ 1€ s6had '1@%?%5%’2@"[51‘&\’ KMe SAOT HIB Sy ﬁe% DTD

information to be used to express o Ject dat a, "even 1 n enbodi nt’'s where
the dat aftisel)ite datsrmisisjibthe depuraent eentaing hose dath 525 farteghesbpjects talhea t o be

\l;g: inSﬁrﬁﬁe% i %r is%tT%th@? ?a%lgglgcgsl@e?tﬁgesslémee ’ssé “r‘ﬂa ggtgmssgsﬁiﬁtsitljgf %{bl?i’iﬁﬁes and

DTD documﬁhﬁreqﬁ@téﬁ iadidated shat Bﬂktlﬁg&fﬁté sHoaldebd hvergidden @BesIT), @k tools. In

addi tion, he, i np nd export utility does not need to change when t he
model chd#§ %at%dea Srﬁsg‘pé‘ild’ WWQOQ@%WL@WQ%(l%FEH&)I nport ati on

are gr eatéoﬁe%%hggﬂlgt t%%é"@gnt‘f'ﬁéﬁ &‘fect ! 'T‘HGQXML H&ﬂ%%ﬁgolléﬁe%rfﬁr 8 %m@ﬁce‘j to

devel op cust i pts for export or nor nee to ent er
vast anousvalidited Fi¥5oagaatst the dambasal Iijs V'Ehéaﬁmnhsonmaycam w1]1 bphererdbast Wi t h

knownlnt rn nd intr t technal pgi es XI\/Laso sth support

i nter ﬁﬁﬂ@ﬁ%&?%ﬁtwgﬁ'?}ﬁ% F ﬁl:ﬂpaﬁ’ﬁ i we&m@e W{l')‘ ‘Pflé?!'“ﬁ idﬁtta Sedi ary
f or m may m&das &H§Heatore @esmuétivle @ha% th&'lﬁidl%@ﬁﬁle ih B1as] dl“ﬁdsoﬁ‘le xmee XM
docunents are not  necessari ysical files, the XM. docunent

i nt er medid@eymeERt Ry BatisEl BEDo@ﬁd@m bup falb@al@sw@)q@bom dihie@pplavation ithegpor t at i on

han. v BB 3 e el g 25T SARAREN R PR oy b sea

t o conveyatabhes metadar. Ifmh@dat@fsgﬁﬂvﬂﬁldthbakbﬁwafdhc@ddulate@ 345 thigersse of XML may
foster the use of  a apem al i zed | anguage based on XML  that may al so be

used. ThdBpEmation i adstadrasisdiiibe date a3 wliddthe spivercaipdatexhstaretlogi ¢ over
the modelgabadeing g, § Wik Lee{raét@e rﬂg@&ifr&gﬁéﬁﬁ%&&%ﬁ@fk g ot L and
may

export nethods therétd, ot proac e use her t hi ngs,
t he deri wpdatel @9snclndgs dpdamgjaﬂdrf therindorimasinn relatpd td thB’Elpﬂaleﬂiolfﬁ_]e(Et forgi ven

obj ect type. diti o .the Jogi.c 15 WD 03/009071 PCT/US01/22833 may be
| ayer ed oGP e?n&ﬁfgs higrarchichlRpIgeisietiring Ff’eotgfértd?fl %ﬁ'\’gr abgsets: drhepyds npdel

data yet ouflifddiheve @@W@H&rateﬁ'%% Hﬁ‘@@gtﬁtﬁe%ﬁ@&lﬁerﬁgﬁohﬁfg the inport

and export utility ‘does not need to ch an? when the no changes. The
exenpl ar yletardes i doshopat epsiainsapetievletax If o, dasriwegess ripesitas despuibsds as  COM

;rg\r/\gg;re%rbgve tﬂa{i {H%qudgtig%r(?%gﬁigﬁggy be substituted. For exanpl e, the

page to invoke the applications as
needed. The inports and export requests may then be perfornmed through
cor r espondi ng $#fMar pathe £xport case described above, importation is facilitated by

inheritance and code generation. Figure 6B illustrates the process. In analogous fashion
to that described above, an import class is defined that is derived from the actual MES
object class. The derived class, like the case above, includes generated and modified
code, which in this case has calls to library primitives to parse the XML document to
collect table references, e.g., table name and columns, and to collect the actual data from
the tag contents. The generated code also has the logic to write to the database as
needed. In some cases, the XML contents will need to be converted to a different type,
e.g., integer, and in some cases this conversion may need to rely DTD definition and/or
the metadata definition. Like the above, this code may need developer modification, but

also like the above changes to the model will not require changes to the import tool.
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In general, it should be enphasized that the various conponents of

enbodi nents of the present invention can be inplenented in hardware,
sof t war e WO 0a/0ewnbi nati on thereof. In such enbodi nents, Poe/vsat/2a863
conponents and steps would be inplenented in hardware and/or software to
perform the funekiseas, gk 1ﬁ§%@1ﬁﬁfe§%§fé&t SNUE AW @lhss ﬁrpﬁssearﬂ?e%@éﬁtiﬁéﬂefﬁhé abl e or
future devel oped co sof twar e | anguage and/ har dware conponents can
be enpl oykiect thatshom! gwsmw therflatn S@fthatﬁleatpbmbmay bﬂmfrlﬁtﬁbapprm:tatelgx anpl e, at

| east so R nented usi ng
the C, C:ﬁ}l ap&pé&?n assen%wo}(%&/nwﬁgg etggt%r S%I‘r”. %‘t% “v@ bsfe ‘éve mn

processorc()ﬁj)mamm@lthuapmpblicygenddltal“sas’ben&edédt en ln an interpretive
envi ronnment such as Java and transported to nultiple destinations to

a e a ci ated and understood that the
\slgél:?? ?c“ZﬁéEJIwﬁL@S akﬂs %ﬁ‘t@"eld%ﬁﬁééﬁﬁ OB COBBMEY HSIsTHDALTAD BS bied LaF e e el y
i ['] ustratc}jug RlsedvBR ﬁ@%rlﬁ‘hgﬁlre'lncﬂh@ gﬁelﬁfmbr?ﬁ'clu('}l]ég\bﬁQBf Rfdre sp\{%és%ﬁ

nodi fications may be made by those s in the art consistent with the
princi pl €92.semefory H0h@otintibldy orgenizédhas \ngurdemmmbé’@@ardlsplagrdpimeyo&

enbodi ment . .1t shoul d .a ent to on ordinary skill in the art
t hat chaﬁé%glp%@uﬁlgg'ﬁaﬁg l?gglp?ém@ﬁtﬂ) {') ﬁ)lus zegcrl bed wi thout departi ng
fromthe spirit and scope of the invention. Appendix A <?xm version="1.0"
st andal one="y &3ie ZbovesébSdiiehts bRt SEVERT AdvabtaBY S TBMyag of eiaYnIﬂié 6|n1 [and <! -

Description. Author. --> 3> 16 WO 03/ 009071 PCT/ USQ1/ 22833 | TYDETAI LS>
<ENTI TY> 10 Wamwmm aUoeRMiARpispotsan dQEmnfqmatﬂum A MeEENT

N RIS S B WSS A T A

“This allows the object data to be validated (in a DTD sense) before it is imported. In

addition besides being more understandable because they are self-describing data, XML
and DTD documents use standards that facilitate the development of tools. In addition,
the import and export utility does not need to change when the model changes and

instead continues to work. Exportation and importation are greatly benefited and can be
largely automated. Users do not need to develop custom scripts for export or 1mport nor
do they need to enter vast amounts of information manually. The tools may be
implemented with known internet and intranet technologies. XML also facilitates the
support of internationalization of the information, i.e., so that the intermediary form may
be presented in multiple languages. In addition, since XML documents are not
necessarily physical files, the XML document intermediary form may also be used to

perform exportation and importation without having an intermediary file.

Other embodiments may use forms other than XML as an intermediary form.
For example, ASCII or SGML may be used to convey information in an organized way.
In addition, the use of XML may foster the use of a specialized language based on XML
that may also be used. Though a preferred embodiment layered import and export logic
over the model by deriving classes from the model classes and adding import and export
methods thereto, other approaches may be used. Among other things, the derived class
may have both import and export methods for a given object type. In addition, the logic
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<ENT_TPL_VERSI ON>1</ ENT_TPL_VERSI ON>  <OBJECT_STATUS>1</ OBJECT STATUS> <ENT
TYPE>Equi pnent </ ENT TYPE> <DESCRI PTI QV >

<ENT_STATESEBIBIINEERI NG</ ENT_STATE> <PM FLAG>0</ PM FLAG> PCT/US01/22833
<WORKFLOANS>FAB300</ WORKFLONV NS> <WORKFLOW NM>An “user f 1 ow</ WORKFLOW NM>
<WORKFLOW, Srell ORHER-EMY MRt ¢ MiQRe. 4 06 {CR_MODEL
_Ns> <BE 1 \"{ O%ﬁl\/lej;)EL>s.an%¥esst NB</ BEFAVI OR %%%> <Eéﬁ§%8’g?f% VHS> 1<
/ BEHAVI ORroxbbER commEisicnt iptarfEp¢Tto 8/ tools sPAREKE iENDtand <CENWPANENHoROMEE/ >
<CHECKLI <CHECKLI ST > <CHECKLI ST_VER>0</ CHECKLI ST VER>

<ATTRI B @E"L%‘f‘i‘ﬁ? ﬁ’%ﬁ%’\?ﬁ&g@@%ﬁ BUTETYPE> ~<ATTRI BUTENAME>Equi prent

| D</ ATTRI BUTENAME> <ATTRI BUTEI NDEX>0</ ATTRI BUTEI NDEX> <DESCRI PTI ON/ >
<KEEPHI STFLA&N@&EBBH@E&E;S&%K&MB&h%&ﬁﬁ%&?&ﬂvﬁfﬁﬁ% uests as

<RESTRI CTRULE>0</ RESTR| CTRULE> <MANDATORYFLAG>0</ MANDATORYFLAG>
<NAMEDTY! W@WEIW@ETI@A@acl@m@wplzmmsd~<ﬁmmthMMEpwser

<ATTR BUTR\ARELG witt GRORER NG 053k GROBT R sh AT TRL BT ERR imsGATERPR! ES>

export requests may then be performed through corresponding HTML pages.

In general, it should be emphasized that the various components of embodiments
of the present invention can be implemented in hardware, software or a combination
thereof. In such embodiments, the various components and steps would be implemented
in hardware and/or software to perform the functions of the present invention. Any
presently available or future developed computer software language and/or hardware
components can be employed in such embodiments of the present invention. For
example, at least some of the functionality mentioned above could be implemented using
the C, C++, or any assembly language appropriate in view of the processor(s) being
used. It could also be written in an interpretive environment such as Java and

transported to multiple destinations to various users.

It is also to be appreciated and understood that the specific embodiments of the
invention described hereinbefore are merely illustrative of the general principles of the
invention. Various modifications may be made by those skilled in the art consistent with

the principles set forth hereinbefore.

Haﬁng described an exemplary embodiment, it should be apparent to persons of
ordinary skill in the art that changes may be made to the embodiment described without

departing from the spirit and scope of the invention.

Appendix A

<?xml version="1.0" standalone="yes"?>
<!DOCTYPE ENTITYDETAILS SYSTEM "entity.dtd" [
<l==

Description :

Author :
->
1>
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<CLASSI FTYPE>CSI M ENTI TY</ CLASSI FTYPE> <NAMVESPACE> FAB3 0 0< / NAVESPACE>
<NAME>Et ech/ Prc</ NAMVE> </ CATEGORI ES> </ ENTI TY> <ENTI TY>

<ENT NAVBSPAGEMAB300</ ENT NAVESPACE> <ENT NAME>CLN202</ ERCTNANE2283XENT
DATAGROUP/ > <ENT_TPL_NAMESPACE>FAB300</ ENT_TPL_NAMESPACE> <ENT TPL
NAVE>san_dtetermmitssTenpl at e</ ENT_TPL_NAMVE> <ENT_TPL_VERS|I ON>1</ ENT TPL
VERS| ON>  <@BIEOT>STATUS>1</ OBJECT STATUS> <ENT TYPE>Equi pnent </ ENT TYPE>
<DESCRI PTI ON/ ><R{INVFAMFERECEHER NCMTSTMEDRAGNT STATE> <PM FLAG>0</ PM FLAG>
<WORKFLOW NS/ > %NF_WWPWHNTEWEBSOU 22833 <WORKFLOW NM > <WORKFLOW
VER>0</ V\D?KFLCX/QI\Q‘:E% LOR MDEL _NS>FAB300</ BEHAVI ORMODEL NS>
<BEHAVI OR_MODEL5am; {65 FEETY MODRIMMESERCE>

<BEHAVI OR_ IV[DELELME UBARENTFT RISABMEPARENT ENT/ >

@$ ON>
<COVPONENT_ ROLEgBaEc Griltids1 S o sy

GHECKLI ST NAME/ > <CHECKLI ST
VER>0</ CHECK|_|ezmTVEmﬂgﬁgmwﬁsnrygﬁ&TTRl BUTETYPE> 3< / ATTRI BUTETYPE>
<ATTRIBUTENANESE@QR@WEQNﬁ1D</ATTRIBUTENANE>
<ENT_STATE>ENGINEERING</ENT_STATE>
<PM_FLAG>0</PM_FLAG>
<WORKFLOW_NS>FAB300</WORKFLOW_NS>
<WORKFLOW_NM>An user flow</WORKFLOW_NM>
<WORKFLOW_VER>4< /WORKFLOW_VER>
<BEHAVIOR_MODEL_NS>FAB300</BEHAVIOR_MODEL_NS>
<BEHAVIOR MODEL>san _test MB</BEHAVIOR _MODEL>
<BEHAVIOR | _MODEL VER>1</BEHAVIOR _MODEL_VER>
<PARENT NS/>
<PARENT ENT/>
<COMPONENT_ROLE/>
<CHECKLIST_NS/>
<CHECKLIST_NAME/>
<CHECKLIST_VER>O</CHECKLIST_VER>
<ATTRIBUTES>
<ATTRIBUTETYPE>3</ATTRIBUTETYPE>
<ATTRIBUTENAME>Equipment ID</ATTRIBUTENAME>
<ATTRIBUTEINDEX>0</ATTRIBUTEINDEX>
<DESCRIPTION/>
<KEEPHISTFLAG>1</KEEPHISTFLAG>
<PUBLISHFLAG>0</PURLISHFLAG>
<RESTRICTRULE>0</RESTRICTRULE>
<MANDATORYFLAG>0< /MANDATORYFLAG>
<NAMEDTYPEFLAG>0</NAMEDTYPEFLAGC>
<NAMEDTYPENS />
<NAMEDTYPENAME />
<ATTRIBUTEVALUE/>
<CDOSTRING>03</CDOSTRING>
< /ATTRIBUTES>
<CATEGORIES>
<CLASSIFTYPE>CSIM ENTITY</CLASSIFTYPE>
<NAMESPACE>FAB300</NAMESPACE>
<NAME>Etech/Prc</NAME>
</CATEGORIES>
</ENTITY>
<ENTITY>
<ENT_NAMESPACE>FAB300</ENT_NAMESPACE>
<ENT_NAME>CLN202</ENT NAME>
<ENT_DATAGROUP/>
<ENT_TPL_NAMESPACE>FAB300</ENT_TPL NAMESPACE>
<ENT_TPL_NAME>san MasterEnt1tyTemplate</ENT _TPL_NAME>
<ENT_TPL _VERSION>1</ENT _TPL_VERSION>
<OBJECT _STATUS>1</OBJECT STATUS>
<ENT_TYPE>Equipment</ENT_TYPE>
<DESCRIPTION/>
<ENT_STATE>DOWN NON SCHED</ENT STATE>
<PM_FLAG>0</PM_FLAG>
<WORKFLOW_NS/>
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<ATTRI BUTE | NDEX> 0< /ATTRI BUTE | NDEX> <DESCRI PTI QN >
<KEEPHI STFLAG>1</ KEEPHI STFLAG> < PUBLI SHFLAG> 0< / PUBLI SHFLAG>

<RESTRI CTWOWBS®orRESTRI CTRULE> <MANDATORYFLAG> 0< / MANDAPORNBLAERS33
<NAVEDTYPEFLAG> 0< / NAVEDTYPEFLAG> <NAMEDTYPENS/ > <NAMEDTYPENAME/ >

<ATTRI BUTEVAL UE(OoRKFE@GDEBTRI NG> 03< / CDOSTRI NG> </ ATTRI BUTES> <CATEGORI ES>
<CLASSI FTYPE>CSIMKENTH_FY&} QUASSIFETWRER <NAVESPACE> FAB30 0< / NAVESPACE>
<NAVE>Et ech/ Pr EJHRARES: MORFICATEBBR) REBERAVENT IMDWEL_nsk ENTI TYDETAI LS> 18 WO

03/ 009071 PCT/ UBHEY 2R ¥IPELREaR (f@F % MB< AT ROFPPEL>Docurent  Type Definition
for Entity. <TELE] MERFH-TYDET APRESY [HENHPBBP VER> <I ELEMENT ENTI TY ( ENT

_ NAMVESPACEI ENT, g DATAGROUP ENT TPL NAMES PACE | ENT TPL NAME EN
TTPLVERSI ON OBJ&fiboshé §S.:ENT TYPEI DESCRI PTI ONI ENT_STATEI PM FLAG WORK  FLOW
M5 | WORKFLOW N etxMGRKRE AW VER BEHAVI OR MODEL MS BEHAVI OR MODEL BEHAV | OR
MODEL VER PARENTHENSL PARENE/ENT COVPONENT _ROLE | CHECKLI ST NS | CHECKLIS T
NANVEI CHECKL| STAERCATIRT| BLFES) GATEGGER &3)* > <! ELEMENT ENT_NAVESPACE
(#PCDATA) * > <ATRENENT>ENT NAMVE (#PCDATA)* > <! ELEMENT ENTDATAGROUP

(#PCDATA) * > <! ERPENERPTENTETP/ ARRVESPACEEY #PCDATA) * >
<ATTRIBUTENAME>Equipment ID</ATTRIBUTENAME>

<ATTRIBUTEINDEX>0</ATTRIBUTEINDEX>
<DESCRIPTION/>
<KEEPHISTFLAG>1</KEEPHISTFLAG>
<PUBLISHFLAG>0</PUBLISHFLAG>
<RESTRICTRULE>0</RESTRICTRULE>
<MANDATORYFLAG>0< /MANDATORYFLAG>
<NAMEDTYPEFLAG>0</NAMEDTYPEFLAG>
<NAMEDTYPENS />
<NAMEDTYPENAME />
<ATTRIBUTEVALUE/>
<CDOSTRING>03</CDOSTRING>

</ATTRIBUTES>

<CATEGORIES>
<CLASSIFTYPE>CSIM_ENTITY</CLASSIFTYPE>
<NAMESPACE>FAB300</NAMESPACE>
<NAME>Etech/Prc</NAME>

</CATEGORIES>

</ENTITY>
</ENTITYDETAILS>
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<! ELEMENT ENT TPL NAME (#PCDATA)* > <! ELEMENT ENT_TPL_VERSI ON (#PCDATA)* >
<! ELEVENT OBJECT STATUS (#PCDATA)* > <! ELEMENT ENT- TYPE (#PCDATA)* >

<! ELEMENTWDES@RIOPT| ON ( #PCDATA) * > <! ELEMENT ENT STATE (#PCDAT)?833

<! ELEMENT PM FLAG (#PCDATA)* > <! ELEMENT WORKFLOW NS ( #PCDATA) *

<! EL EVENHppERUG BON NV (#PCDATA) * <! ELEMENT WORKFLOW/ER ( #PCDATA) *

<! ELEMENT BEHAVI OR- %#P@@g%é’é > <I ELEMENT BEHAVI OR MODEL
(#PCDATA) * > <! ELEME 51%‘% "Y/ERPT ASEERTAP® ot ERtEEEVENT
PARENT- NS (#PCDATA)* > <! ELEMENT PARENT ENT (#PCDATA)* > <! ELEMENT

COVPONENTE ; RCGhEn{ #RCRAIAYA 125 (BhEleEMENT CHECKLI ST NS (#PCDATA) * > <! ELEMENT

CHECKLI Sk ! hisvENCARCDATA) * > <! ELEMENT CHECKLI ST VER (#PCDATA) * >

<! ELEMENTERT_ NRMBEPMES | ENT_NAME | ENT_DATAGROUP | ENT_TPL_NAMESPACE |ENT TPL NAME |EN

( ATTRI BUTETHRFERIIPRI SRIFERAMEATAT TERI BUYPEI NDEXDESCR| BXT | EMITKERPHL ST RbAG PU

BLI SHFL AGHRES PRICRHRLL I NVANE R FERtY ME AGENAMSBTNES | MCBRANEDR YPEMSI HANEDTYP

ENANEI A@ \FOEPARSER TS | Qe ENTSEND | EONRONKNT ROTR| CHEFHITYPRIS( $4RCBATR) * >

<! ELEME ’EA%TEQQIEﬁEWENT ATTRI BUTEI NDEX (#PCDATA)* >
<1 ELEMENT PUBLI SHFLAG (#PCDATA) *

<! ELEI\/EN'E,
<! ELEMENT | RESERE %@%ﬁdj@ DATZ;,* <! ELEMENT MANDATORYFLAG (#PCDATA)*
<! ELENENEIBMWY@EFMGN@M A)#ﬁcmm ELEMENT NAMEDTYPENS (#PCDATA) * >
<! ELEVENE ! NAMEDT YRENANE NaPGBATIAXL) ©>> <! ELEMENT ATTRI BUTEVALUE ( #PCDATA) * >

<IELEMENT ENT TPL VERSION (#PCDATA)* >

<!ELEMENT OBJECT_STATUS (#PCDATA)* >

<!ELEMENT ENT_TYPE (#PCDATA)* >

<!ELEMENT DESCRIPTION (#PCDATA)* >

< IELEMENT ENT_STATE (#PCDATA)* >

<|ELEMENT PM_FLAG (#PCDATA)* >

<!{ELEMENT WORKFLOW_NS (#PCDATA)* >

<!'ELEMENT WORKFLOW_NM (#PCDATA)* >

< IELEMENT WORKFLOW_VER (#PCDATA)* >

<I'ELEMENT BEHAVIOR;MODEL_NS (#PCDATA)* >

< !ELEMENT BEHAVIOR_MODEL (#PCDATA)* >

< |ELEMENT BEHAVIOR_MODEL_VER {#PCDATA)* >

<!ELEMENT PARENT_NS (#PCDATA)* >

< 1ELEMENT PARENT_ENT (#PCDATA)* >

<|ELEMENT COMPONENT_ROLE (#PCDATA)* >

<!ELEMENT CHECKLIST_NS (#PCDATA)* >

< !ELEMENT CHECKLIST_NAME (#PCDATA}* >

<IELEMENT CHECKLIST_VER (#PCDATA)* >

<!ELEMENT ATTRIBUTES .

(ATTRIBUTETYPEIATTRIBUTENAME]ATTRIBUTEINDEXIDESCRIPTIONIKEEPHISTFLAGIPU

BLISHFLAGIRESTRICTRULEIMANDATORYFLAG]NAMEDTYPEFLAGINAMEDTYPENSINAMEDTYP

ENAME]ATTRIBUTEVALUEICDOSTRING)* >

<IELEMENT ATTRIBUTETYPE (#PCDATA)* >

<!ELEMENT ATTRIBUTENAME (%#PCDATA)* >

<!ELEMENT ATTRIBUTEINDEX (#PCDATA)* >

<!ELEMENT KEEPHISTFLAG (#PCDATA)* >

<!ELEMENT PUBLISHFLAG (#PCDATA)* >

<IELEMENT RESTRICTRULE (#PCDATA)* >

<!ELEMENT MANDATORYFLAG (#PCDATA)* >

<!ELEMENT NAMEDTYPEFLAG (#PCDATA)* >

<!ELEMENT NAMEDTYPENS (%#PCDATA)* >

<!ELEMENT NAMEDTYPENAME (#PCDATA)* >

<I1ELEMENT ATTRIBUTEVALURE (#PCDATA)* >

<!ELEMENT CDOSTRING (#PCDATA)* >

<|ELEMENT CATEGORIES (CLASSIFTYPE | NAMESPACE |NAME)* >

<!ELEMENT CLASSIETYPE (#PCDATA)* >

<!ELEMENT NAMESPACE (#PCDATA)* >

<{ELEMENT NAME (#PCDATA)* >

What is claimed is:
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<! ELEMENT CDOSTRI NG (#PCDATA) * > <! ELEMENT CATEGCORI ES

( CLASSI FTYPEI NAMESPACEI NAME) * > <! ELEVMENT CLASSI FTYPE (#PCDATA) * >

<! ELENENWNAMBBPACE (#PCDATA)* > <! ELEMENT NAME (#PCDATAPCTASOINZAB3 i S
clainmed is: 19 WO 03/009071 PCT/US01/22833 1. An MES application on a

conput er 1r eadatl RITEApIektidh MRtk rb4dbicaRedilRY IR IBS ai;ﬁ&%ﬁm?”e model
object, the data therefor persist entlée stored on a databaSe, and wherein
t he one m8YiaE aplsjasicmeimedeldlisct hgidatattherefor pervistently Xtredeoepa dasslhiase, amfl nodel

T WEs. anarens o s bBRs NG TEAAT Y Raeh gh SSvE SBeitorimbdar " *

expr essi @bject dth vaew loadite XWIL-&@edsvien anthetaty hakd ddtatigé.i cy for specifying
whet her or not database data should be over-ridden with the XM.-expression

data and | ogi ¢t ad the XM.-. expression if the policy_states that

dat abase Mat aclgﬁ%#g aBBh‘B‘_PQPI-X% Flape .“ﬁl:??e“T_ IRgiS tofsiseive 4 %OVl GKPIEP TP 1

wher ei n tifigudeQdbgic iPrdctivs a¥ empdihtioR pbRAFfor 3Fd 'ﬂ?ﬁ% whegd §>r h6 RRItRse t he XM
2 o dat abase addr in

expression and to convert XM tag |abel's t ess ormati on,
and to cdclatashouldVe avkeenidaen wishthentMLtexpassiabdat andllegs to ad HeeXMIES

| i [ f. clai . wher.ej del, .obj [
const r uctatrerr oI Epaid e el dafubie i Ronf s RES BT obj oct ol ass.

and wherein the class so derived inherits all functionality fromthe MES

nmodel obj3ect dhedESRgplicsien of tlainh e wheRsS tHelb§ib@s rdcBivt d8E s AP Ricludeet hod
logic to receive an XM expression of nodel object data and to | oad the
XML- ex pr 488 Enpagee the &XMEtcxpressipp andfgicapydb XML tagabaissolsibreaddens on a

comput er iERANARGE oPE LWhvert AMMERIAAPL AN RardiaWd Pudl | cast one nodel

obj ect, ata'therefor persistently stored on a abase, and wherein
the one nodel object includes logic to create an XM. expression of nodel
obj ect da&t a i MheNdESapphcation of claifihé WeSm el at teast are roddet bbjechi® wherein t he

logic to create dincludes l.ogic.t.o r eat t i.nformatign .from dat abase
refer encd TR TBA To7 R it ab iRl BMED oo pbiTig R OWEr o] oot

dat a, andhd f@dsGotderiked fhens allfandhedality Ghinetie MBS anddePobitdiRlasdaibase and to
insert the retrieved data as XM. el enent contents. 7. ‘Ilhe MES application

of cl ai mviheygie g dassirthar includes ippert msthod legip ée recpiye ap AL epreesion plom a
class t h%odefoﬂi@& detadd 8 %ﬂkh@&mgﬁgsﬁ)&l Si%he ﬁgtgﬁthe%gbm.er ern

5. An MES application on a computer readable medium, the MES application
having at least one model object, the data therefor persistently stored on a database, and
wherein the one model object includes logic to create an XML expression of model

object data in the database.

6. The MES application of claim 5 wherein the logic to create includes logic to
create XML tag information from database reference information for the database entity
holding the model object data, and logic to retrieve the model object data from the

database and to insert the retrieved data as XML element contents.

7. The MES application of claim 1 wherein the at least one model object is
constructed from a class that is derived from an MES model object class, and wherein
the class so derived inherits all functionality from the MES model object class and
wherein the class further includes export method logic to create an XML expression of

model object data in the database.
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the class so derived inherits all functionality fromthe MES nodel object
class and wherein the class further includes export nethod logic to create
an XM. exwoas®don of nodel object data in the database. 2OTMS00Z8ED9071
PCT/ US01/ 22833 8. A nethod of inporting data into an MES application

having atg, | eask neilod®dalporty @& intdCRMESHpPlicatRn hhGhBialR pression
of the object data; b. sgndi ng thlé1 XML exzdpgssai oﬁ to ?ﬁe ﬁ/%%ng(%ﬂpﬂdi@éati on;

c. the MRYjeghorwalsingh parsing the XML expression to deternine the object

type, the obj . par t h hLect. d values; d. the MES application
| oadi ng the defggéﬁlg%gf%%]a%gfésﬁy%gﬂhgI‘i’é]egﬁi&ag%t parts, and the object data
val ues it o a séadiapaseXMIr eqapivdite thetMESAgpMatioappl i cation. 9. The met hod

of claim@8 further_ conprising formng a DID expression of the object class
definitidn; VBf fl 109%@1mm%%r%%eéﬁreéganﬁ%det@mmnm@@m%g; on. 10.
A net hod of exRObbi-Bha?R] S&ithddhiaet i&h. a nodel object has data stored
in a database, cojﬁg%i) siJng: a. %Jortggﬁy&%’ tag | abel s from dat abase address
i nf or matidon f dhe MEES giylivetiondwnding the deeeriniqedrab@att tyipe, the objest pagrsi 41 tHat abase
to obtain the val ues of . the stared object data; c¢. iLng the retrieved
val ues as conto\ei’ﬂ\ffcgﬁ?tﬁrvam’?@%ﬁ & Wﬁ{mﬁﬁﬂop@% gﬁeﬂgﬁ{iéglﬁlﬁém%t ored obj ect
data; d. providing an XM. docunent created from (a)-(c) as an exported
version of the nodel object data. 11. The nmethod of claim6 further
conpri si My cr ek methad piglaisx 8 fewher gemptisingie  obj ect cl ass definition for
the object to . apphicatkon on a conputer readable
medi um the I\/Iggﬁg% {%’ﬁggﬁfggﬁ%%%gé\?%%{g %Jeﬁgcéassg%gﬁ%ﬂ%’del obj ect, the data
t her ef or per sivalidatidgyths COVIE @xpresdorapagisage DEDexpreksidiei n t he application
has inport logic |ayered over the nodel object, wherein the inport logic
defines an external interface for |oading nodel object data, and wherein
the inpopt 19 h%tﬁdacéﬂéi? rtin@Qbfect @atd MYPKiER ' liggd the
nodel object data iInto ﬁengatfaetgase. \2@% Eﬂﬁ)dérpﬂﬁéct%gkﬁﬁﬁst%i)edﬂ%

database, comprising:

a. forming XML tag labels from database address information for the object data to
be imported;

b. accessing the database to obtain the values of the stored object data;

C. using the retrieved values as contents for the XML element corresponding to the
stored object data;

d. providing an XML document created from (a)-(c) as an exported version of the

model object data.

11, The method of claim 6 further comprising creating a DTD expression of the

object class definition for the object to be exported.

12.  An MES application on a computer readable medium, the MES application
having at least one model object, the data therefor persistently stored on a database, and
wherein the application has import logic layered over the model object, wherein the
import logic defines an external interface for loading model object data, and wherein the
import logic includes logic to invoke the model object to load the model object data into

the database.
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WO 03/ 009071 PCT/US01/ 22833 13. An MES application on a conputer readable
medi um the MES application having at | east one nodel object, the data

t her ef or werosioetoent |y stored on a database, and wherein Pog/spplissati on
has export logic |ayered over the nodel object, wherein the export |ogic

defines gn. exta NS dpplistiorcsh £ mpHdraéddabl mameh, @BIMIES agldicaiioand wherein
the export logic includes |ogic to invoke the nodel object to obtain the

nodel objhewing @hleast one sradehebigeis dis date therafor pergigientln stotad onp datehase.i?vd syst em

(MES), C i:skng. ' r ' [ . viding a
Cont ol e bchopRofidniah RPN Wb hedier oBibE MIERTERL \es”and
f or constexpat logir defaics enexternligsdriace forlobtiieiag madplbstijecd datajgndrwhepdinsel ect ed
objects; and a server c ut.er havi ng the S appl.jcatjon executin
t her eon, RhEPRE glﬁﬂﬁﬂlﬁl%gﬁ%ﬁ gyl ¢ %m%e@%foawt@ﬁ% 510391 Oﬁﬁﬁbﬁgébj ects,
with eachipgldapiphgct having data therefor stored in a database, wherein
the application includes inport and export |ogic, responsive to the client
request, for formng an XM. expression of nodel object data in response to
an expor tl4r equestapuioring ex¢adidn systata (MES) wompsisidgi n XML forminto the
database in r Gl &)rrtlp%téar%alwllrrrl%oar&sel‘r i%%lflfgcs:et pr0\2112ding a control for exporting or
importing selected model objects of the MES and for constructing a client request to

request export or import of selected objects; and

a server computer having the MES application executing thereon, the MES
application organized as a relationship of model objects, with each model object having
data therefor stored in a database, wherein the application includes import and export
logic, responsive to the client request, for forming an XML expression of model object
data in response to an export request, and for loading data expressed in XML form into

the database in response to an import request.

22



