PLM World ‘06

Practical Usage of UGS PLMXML File Formaty.

J

Bronek Grzegoerk

EDS

Bronek.Grzegorek@xerox.com
(585) 422-6129
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Product Data requires standard representation for interoperability.
Propitiatory formats needs to be balanced by common standard.




' Common Standard
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Standard Product Data Representation Format

 Support of interoperability and integration.

 Enable different products and systems made to work together.

 Provide specifications explaining how information should look.




' Types of Standards

Three types of standards for product information exchange:

e Open Standards.

e Industry Standards

e De Facto Standards




' Open Standards

Open Standards

Developed by consensus in an industry group, for example:

STEP - developed by ISO .

XML developed by the World Wide Web Consortium (W3C)




' Industry Standards

Industry Standards

Technologies that are commonly used, but are not open or
democratically managed by a group of users.

The Java™ s a well-known example of an industry standard.




' De Facto Standards

De Facto Standards

They are in wide use because of their value or association with other
technologies, standards organization, for example :

DXF - developed by AutoDesk.
PDF — Developed by Adobe Systems.




PLM XML

 Implements XML format for data exchange interoperability.
« Similar to STEP product data definition (schema).

e It Is becoming industry “de facto” standard.




XML (Extensible Markup Language). o

Style sheet

HTML

Display

I @7

XML XML
Web server

Output processor
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» Technology for WWW applications.
e Sponsored by World Wide Web Consortium

 Design to simplifies business-to-business transactions.
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XML vs. HTML

HTML

o Lacks fine controls. It is too “forgiving”.
* Browsers’ displays vary.

 Design for data presentation (rendering)

* Not good for complex data interchange




XML vs. HTML

XML

 Applications can easy access and extract information.
 Enables robust database contents exchange

 Data can be used in HTML pages.

 Documents must follow certain rules.

o Data is structure is self-describing and extendable.




ML schema
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This topic contains the World Wide Web Consortiurn {W3C) purchase arder examples, The first example is the schema for the purchase order, The
schema example.

= Example: Purchase Order Schema

The following exarmple shows a schema, po.xsd, that defines a purchase order. This example shows the use of element, and attribute declar:
complexType definitions,

Xml

=xs:schema xmlns:xs="http:/ wmmr. w3.org/2001/XML3chena" targetMNamespace="http:// tenpuri.orgispo.xsd"
xmluns="http: //tenpuri. org/po.xsd" elementFormbefault="gqualified"=
“xs:annotation=
“xsidocunentation xwl:lang="en":
Purchase order schema for Example. com.
Copyright Z000 Example.com. All rights reserwved.
</xs:docunentation>
</xs:annotation=

“xs:element name="purchaselrder" type="PurchaselrderType"/*
“xs:element name="comment" type="xs:string"/S=

“xs:complexType name="PurchaselrderType">
<uS:sequences

“xs:element name="shipTo" type="USiddress"/ >

billTo" type="UZSAddress"/=
<“xs:element ref= "=
“xs:element name="items" type="Items"/=
“fxs:sequences

“xs:attribute name="orderDate" type="xs:date"/=

< fus:complexTyper

“xs:element nam
oument" minlcours=

“xs:complexType name="USiddress":=
<uS:sequences

“xs:element name type="xs:string"/ =
tstring'S=
tstring'S=
tstring'S=

cdecimal" /=

street"
city" =iyl
state" typ
“xs:element name="=zip" type=

“xs:element
“xs:element
“xs:element

“fxs:sequences
“xsiattribute name="country" type="xs:NMTOEEN"
fixed="US"/>



An XSL stylesheet contains some number of templates
that define how the elements in an XML document should

be transformed

x¥ml version='1.0'7?>
<authorss>
<authors>
<name>Mike Galos</name:
<nationality>French</nationalitys
</author:
<author period="modern:
<namerEva Corets</names
<nationality>British</nationality>
</authors
<author:>
<name>Cynthia Randall</name:>
<nationality>Canadian</nationality>
</aucthor:
<author>
<namer3tefan Knorr</name:
<nationality>Canadian</nationalitys>
</authors
<author period="modern":
<namerPaula Thurman</names
<nationality>Eritish</nationalitcys
</authors
</authorss

XLS
transformation
#1

Address !@ Jihxrliauthors, <ol

v|ﬁi!&

Links > | &~

Addres

@ Chzmlikestixs]_test, html

vliﬂ(ﬁ Links

<tuml version="1.0" 7>
- <authaors>

- <authors
<hame=Mike Galos</name>
<nationality=French</nationality=

</authaor>

- <author period="modern">
<name:=Eva Corets</namex
=nationality=British</nationality=

</author>
<authaors
<name=Cynthia Randall</name:=>
<nationality=Canadian</nationality
«lauthor>
<authaors

XLS
transformation
#2

<namex=Stefan Knorr</name>
<nationality=Canadian</nationality>
</authorz
- zauthor period="modern">
<name=Paula Thurman</name=
<nationality=British</nationality:=
<fauthorz
</authors>

<authors >
<author =
<name =Mke Galos< /name =
<nationality =French< fnationality =
< fauthor =
<author period="modern" =
“name =BEva Corets< fname =
<nationality =British< fnationality =
< fauthor =
<authior =
<name =Cynthia Randal< /name =
<natonalty =Canadian< /nationality =
< fauthor =
<author >
“name =Stefan Knorr< fname =
<natonality =Canadian< fnationality =
< fauthor =
<author period="modern" =
=name =Paula Thurman< /name >
<natonalty =British < /nationality »
< fauthor >
< fauthiors =




Simple XML example

Root element

Attribute Empty tag

Attribute value XML declaration Closing tag

& Untitled - Notepad M[=] E3
File Edit Format Help

<7xm] versiEn=”l.0" sqanda1ome="yes”?>---J

H<Recipesx
<recipe lcookW ' The ML Gourmet "L
<Title>Bean Burrito</Titlex>
<Category name="tax-mex"/
H—<Ingredients>

<Item>1 canh refried beans</Item>

<Item>1 cup longhorn colby cheese, shredded</Item>
<Item>l small onion, finely chopped</Item:-

<Item>3 flour tortillas</Item>
</Ingredients
<cookd ngl nstructionss
<Cinst>Empty can of refried beans into medium saucepan.</Cinst>

<Cinst>Heat over medium—high heat until beans are smooth and bubbly. </Cinsts

<Cinst>warm tortillas in microwave for 30 seconds.</Cinst>
</CookingInstructions>

<ServingInstructions:
<sinsts>spread 1/3 of warm beans on each tortilla.</sinst>
<sinst>sprinkle with cheese and onions.</Sinsts>
<Sinst>Rol11 tortillas and serve.</sSinst>
</servingInstructionss>
</Recipex
</Recipes>—

Root element

Opening tag
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DOM with MSXML

The save method lets you serialize the

DOM tree to an XML document,
: MSXML Library
! ]

l%‘l : DOM Tree :

<7xml version="1,0"7> ' L Root Element P o
- "7 L Parsing | Parser Tree Child Element |g Write _| Application
XML D t ; building L Text Access or

1

ocumen . Child Element Read Script
: L Text | Access
1

__________________________________

The Document Object Model (DOM) as implemented in MSXML
provides a programmatic representation of XML documents.




XML Resources
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PLMXML Schema

mlns: Ksi= "1 P s _ I
Cime="14:49:12" language="en" dste="2001-12-19">
<ProductDef id="idl" name="aszewbly" revision="1":
<InstanceGraph id="idi" rootInstanceRef="id3":>
<Description:
Product hierachy for sanple car, distributed over two £il
</Description>
<Instance id="id3" partRef="#idd4"/>
<Instance id="id6" partRef="#id7"/>
<Instance id="idi0o" partREf="car_axle_assembly.plmxml#idlr
<Instance id="idz4" partREf="car_axle_assembly.plmxml#idlr
<Part id="id4" type="assenbly" instanceRefs="idét idl10 id24"

<PLMZML =mlnsg

</Parts
<Part id="id?" type="solic" representationBefs="ido™:
</Parts
<Transform id="idz3">1 0C 001000010010 1</ Trang
<Transform id="idZ5">1 0 C 0010000100 -10 14/Tran
</ InstanceGraphs
<Representation id="id3" name="car id7?" format="IT" reviziond
<Description>
Chassis of Car assembly /
</Description:
</Representation:

<FroductvView 1d="1dz6" primsryQccurrenceRer="1dz7}

PLM XML is defined by

a set of XML schemas that
are compliant with the
W3C XML schema
recommendation.




Creating PLMXML
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Loading PLMXML

Example code for loading PLMXML file with JavaScript.

source = new ActiveXObject("Msxml2.DOMDocument.5.0");

source.async=false;
source.load(“myNEW.plmxml);
source.setProperty("SelectionLanguage", "XPath");
If (source.parseError.errorCode !=0)
{
result = reportParseError(source.parseError);
alert(result);

¥




Transforming with XSLT

e

Example code for PLMXML transformation file with JavaScript.

stylesheet = new ActiveXObject("Msxml2.DOMDocument.5.0");
stylesheet.async = false;
stylesheet.load("hilite-xml.xsI");

If (source.parseError.errorCode !'=0) {
alert( reportParseError(source.parseError));

¥

try {
result = source.transformNode(stylesheet);

¥
catch (e) {

alert( reportRuntimeError(e));

}



Query with XPath

e

function doQuery(theQuery) {
var g = source.selectNodes(theQuery);
alert(g.length + " Objects Found")
for (var e = g.nextNode(); e !=null; e = g.nextNode() {

try {

}

catch (exception) {
alert reportRuntimeError(exception);

¥
}
}

theQuery="PLMXML/ProductDef/InstanceGraph/Instance “
theQuery="“PLMXML/ProductDef/Part “
theQuery="“PLMXML/ProductDef/InstanceGraph/Transform”
theQuery="“PLMXML/ProductDef/Part/UserData/UserValue[ @title="ProjectName’']/@value”
theQuery="“PLMXML/ProductDef/InstanceGraph/Transform”

alert( "Node " +e.xml)



PLMXML XPath Expression Tester

PLMXML DEMO INTERFACE - Microsoft Internet Explorer
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Demonstration of quering against an PLMXML document using XPath expressions.
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ProductDef PartRepresentation ConpoundRep-@location

I

f

I

ol W

3

A A A S

| H Select part Mumber

PLMXML source document
<FLMXML schemaversion="4" date="2006-04-12" time="18:51:14" author="SE Adapter 17.0.0.65" =
<Description =plmxml&dapterSE< /[Description =
<FroductDefl id="id1" name="C.\Program Files\Solid Edge V17\TrainingSeracvs.asm" revision="1" =
<InstanceGraph id="id2" rootlnstanceRef="id4" =

=Instance id="id4" name="C:\Program Files\Sclid Edge W17\ Training\Seracvs.asm” partRef="#thisAsm" /=

<Instance id="id7 13" name="Housing Base par:1" parthef="#id3" transformRef="id714" =
<ApplcationRef version="23481" applicaton="5E" label="AttachmentID 108" /=

< /Instance =

<Instance id="id7 17" nama="Housing Top.par:1" parRef="#dse" ransformRef="id718" =
<Applcationfef version="12614" applicaton="5E" label="AttachmentID 210" /=

<fInstance >

<Inztance id="id721" name="Heater Flate psm:1" partRef="#id75" ransformRef="id722" =
<Applcationfef version="1221" applicaton="5E" label="AttachmentID 1504" /=

< /Instance =

<Instance id="id725" name="spout.asm: 1" partRef="#id34" transformRef="id726" =
<Applcationfef version="8115" applicaton="5E" label="AttachimentID 60" /=

< /Instance =

=Instance id="id729" namea="SpoLut Top.par:1" partPef="#id223" transformRef="id730" =
<Applcationfef version="12334" spplicaton="5E" label="AttachmentID 145" /=

<fInstance >

<Instance id="id733" name="Spout Bottom par: 1" partRef="#id268" transformRef="id734" =
<ApplcationRef version="22165" applicaton="SE" label="AtachmentID 141" />

< /Instance =

<Instance id="id737" name="Coffee Pot.asm:1" parfRef="#id%" ransformRef="id738" =
<Applcationfef version="1122" applicaton="5E" label="AttachmentID 511" />

<fInstance »

<Instance id="id741" name="strainer asm:1" partRef="#d300" transformRef="id742" =
<ApplicationRef version="19405" application="SE" label="AttachmentID 230" /=

< /Tnstance =




Traversing PLMXML Nodes

<txml version="1.0" 7>
- <PLMXML schemaVersion="4" date="2006-04-12" time="18:51:14" author="SE Adapter 17.0.0.65">

17

nodes=source.getElementsByTagName("ProductDef")!

Par -.1- name="G: g
preferredUnits="inches" type="solid">
— mn m\. LML g el Ve Ol 1= O =y =
parts = nodes[0].getElementsByTagName(*'Part"); Vo7 T L HoRiksg BGE S s
- «UserData id="id14" type="project™>

<Description>Project Properties</Description>

fOI’ ( var |:O, I <pal’tS|ength, i++) { <Uservalue value="" title="ProjectName" />

- <lUservalue value="009173746" title="PartNumber" />
ud=parts[i].getElementsBy TagName(*"UserData-# </UserDatas
<Representation id="id10" name="Main" format="XT" equivalentRef="id11">
- <UserData id="id16" type="data">
/ <Uservalue value="Main" title="refset" />
7

uv =ud.getElementsByTagName (“UserValue”); </useratas
parts[l]getElementSByTagName(" Representatlon" - <CompoundRep id="id19" name="DETAILED 67" format="XT" location="Housing%

20Base_XT_Body_67_-1_xt.xmt_txt" [oad="true">
- <UserData id="id21" type="data">
<Uservalue value="part" title="usage" />
_ - @ " . </UserData>
rep=parts[i].getElementsByTagName(“CompoundRep"); _ MassProperties id="id23">
<Density>0</Density>
</MassProperties>
" - m. </CompoundRep>
rep.getElementsByTagName(“MassProperties"); </Representation>
- «Representation id="id11" name="Main" format="jXT" equivalentRef="id10">
- <UserData id="id18" type="data">
<UserValue value="Main" title="refset" />
} </UserData>
- <CompoundRep id="id24" name="DETAILED 67" format="jXT" location="Housing%
20Base_XT_Body_67_-1_jxt.jxt" load="true">
- ¢UserData id="id26" type="data">
<UserValue value="part" title="usage" />
zfUserDatax
</CompoundReps
</Reprasentation=
</Part>
+ <Part id="id56" name="C:/Program Files/Sclid Edge V17/Training/Housing Top.par"
preferredUnits="inches" type="solid">
+ <Part id="id75" name="C:/Program Files/5olid Edge ¥17/Training/Heater Plate.psm"
preferredUnits="inches" type="solid">
+ <Part id="id100" name="C:/Program Files/Solid Edge ¥17/Training/Housing Center.par"

memfrremdl lmite—lnahnet toma—lenlidi-




<?xml version="10" 7>
- <PLMXML schemaVersion="4" date="2006-04-12" time="18:51:14" author="SE Adapter 17.0.0.65">
<Description>plmxmlAdapterSE</Description:
= <ProductDef id="id1" name="C:\Program Files\Solid Edge ¥17\Training\Seracvs.asm" revision="1">
+ <InstanceGraph id="id2" rootInstanceRaf="id4">

id="id8" name="C:/Program Files/Solid Edge ¥17/Training/Housing Base.par"

ype="solid">
="23481" application="8E" |abel="C:/Program Files/Solid Edge
V17 /Training/Housing Base.par" />
- gUserData id="id14" type="project”>
<Description>Project Properties</Description>
<Uservalue value="" title="ProjectName" />
<lUservalue value="009173746" title="PartNumber" />
</UserData>
- <Representation id="id10" name="Main" format="XT" equivalentRef="id11">
- <UserData id="id16" type="data">
<Uservalue value="Main® title="refset" />

referredUnits=

partlD=part[i].getAttribute("id");
partTYPE= part[i]=itemsList[i].getAttribute("type")

partNUMBER=ud[1]. getAttribute(“PartNumber”);

</UserDatas
- <CompoundRep id="id19" name="DETAILED 67" format="XT" location="Housing%
20Base_XT_Body_67_-1_xt.xmt_txt" [oad="true">
- <UserData id="id21" type="data">
<Uservalue value="part' title="usage” />
</MserDataz
- «MassProperties id="id23">
<Density>0</Density>
</MassProperties>
</CompoundRep>
</Representation>
- ¢Representation id="id11" name="Main" format="jXT" equivalentRef="id10">
- <UserData id="id18" type="data">
<UserValue value="Main" title="refset" />
</UserData>
- <CompoundRep id="id24" name="DETAILED 67" format="jXT" location="Housing%
20Base_XT_Body_67_-1_jxt.jxt" load="true">
- <UserData id="id26" type="data">
<Uservalue value="part" title="usage” />
<fUserDatax
</CompoundReps
</Reprasentation>
</Part>
+ <Part id="id56" name="C:/Program Files/Solid Edge V17/Training/Housing Top.par"
preferredUnits="inches" type="solid">
+ <Part id="id75" name="C:/Program Files/5olid Edge ¥17/Training/Heater Plate.psm"
preferredUnits="inches" type="solid">
+ <Part id="id100" name="C:/Program Files/Solid Edge ¥17/Training/Housing Center.par"

memfrremdl lmite—lnahnet toma—lenlidi-




Questions ?
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