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AMLENngine Datamodel

CAEXDocument
: —
Altova Model Generation
Xml-
* XmIDocument is “wrapped” in the {Document}
CAEXDocument Class
\. )
* The CAEXDocument Class provides
Wrapper for

methods to load and save
AutomationML-Documents and
gives the “entry”-Point to the Root

“CAEXFile”-Node. ;
CAEXFileType

* XmINodes are “wrapped” in their
corresponding Schema-Element XmINode
Class

\ J

“AutomationML-Document”

~\

Wrapper for Schema Element
“CAEXFile”
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AMLENngine Datamodel

. CAEXDocument
AutomationML - Document r )

Representation Xmi-
Document

* AutomationML-Document is loaded . I Y
completely in an XmlIDocument . .
(XmINode-Tree)

XmINode

* Only the CAEXDocument wrapper is \ )
created. i : !

* Other CAEXObject-wrappers are : |
XmINode

created, when an XmlINode is XmINode
accessed.

|
1 | I
* The CAEXDocument wrapper is r w
persistent, as long as the document { xmlINode J { xmINode J

PE! XmINode
IS In memory.

* Other wrappers are not persistent.
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AMLENngine Datamodel

Exam D le: InstanceHierarchyType
* JE1=IH.InternalElement.First IH- 5| { xmINode J
* I[E2=IH.InternalElement.At(0)
\ J
First I At(0)
Two wrapped instances l l
of the same XmINode InternalElementType — | InternalElementType -
are unequal ! IE2:
IE1: —] | XmliNode XmINode
\. J \ J
1 )
7
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AMLENngine Datamodel changed in Version 3.0

You can compare wrapped ? INewHeaderMethods
instances of the same XmINode N
CAEXBasicObject  #
* Each wrapper class is derived from Klasse
the class CAEXBasicObject parciiaze .
* CAEXBasicObject overrides = Methoden
— Equals @ Equals
XmlINode.Equals(XmlINode) @ GetHashCode
Geschachtelte Typen
— GetHashCode -~

XmINode.GetHasCode

* Previous Example:
— Version 3.x IE1.Equals(IE2) = true
— Version 2.x IE1.Equals(IE2) = false
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AMLENngine Datamodel changed in Version 3.0

Implementation of Fast-Access

Tables:

* In Version 2.x all Tables store
Wrapper instances tkey] Lkey]

* In Version 3.x all Tables store |
XmINodes; a wrapper instance is [key] Key]
only created, when a node is ;V;aapcpcirss
accessed. [key] key]

—performance boost for table V 2.x V 3.0
creation (~ *50) Wrapper- XmINode-

Table Table

—>Table creation and update is done
with a background worker

—>Synchronized when accessed
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AMLENngine Datamodel changed in Version 3.0

Implementation of Fast-Access

Tables: ( 9{ H }
Lkey]

* In Version 2.x the tables contain
one instance for one key

* In Version 3.x the tables may [key]
contain a list of instances for one
key [key]

=> more options for consistency
checks and repair functions
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AMLENngine Datamodel extended in Version 3.0

) | — [ — =:=| 1IN 3MArtArt KoONvertieren ™~ "u "w L

Implementation of Fast-Access
I AutomationML Editor 4.1.6
Tables: —

File Edit Tools Plugins | Setti Help
e \/ersion 2.X has one IDTabIe (ID as 1 mmJ ¥ Open PLCopen XML references automatically

key) and one PathTable (CAEXPath | [Instenceierarchy | | ¥ Enablebregandbrop
as key) 340

£

Enable Drag and Drop confirmation dialog

Display referenced class names

* Version 3.x has additional
IDRefTable and PathRefTable

Display RoleRequirements nodes

05| 5|

Display Internallink Summary at Interface nodes

—=>more options for cross reference Copy XML Text to Clippboard.

checks and consistency functions

v Secure the validity of Cross References.

Change| If checked, the Validity of cross reference

—>Used in AutomationML-Editor 4.x
(change a role name of a
referenced role or move a
referenced role in the hierarchy)

WETENT ||1gr|:|}aqj fauzgsisuon | sa_luadmd| =
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AMLENngine Datamodel extended in Version 3.0

] ReferenceElement
« Reference tables contain r

instances of type (r N )
ReferenceElement XmINode

« The Property f Reference- )
ReferenceAttributeName defines Q AttributeName ))

the CAEXAttribute, which holds

the reference value
Example: Mirror-Master-Reference

Key . )
Mirror Internal ‘
ID Element
“RefBase- Master
SystemUnitPath” |——>

g /
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AMLENngine Datamodel extended in Version 3.0

- Instance Class Reference in
IDRefTable

« Value of “"RefBaseClassPath” is a
key to the “PathTable”

Key

Instance

Example: Instance-Class-Reference

ID
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External
Interface

“RefBaseClass-
Path”

~

J

Class
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AMLENngine Datamodel changed in Version 3.0

« Updating tables

- All tables with one method CAEXDocument document =

- Add and Remove single objects CAEXDocument.LoadFromFile("myDoc.aml");
document.Tables.UpdateAllTables();

« Application is responsible for

updates // if engine should use the tables

doument.Tables.ManagedByApplication = true;

« Application can “inform” the
Engine, that it will manage the
tables, so that internal methods
of the engine can use the
tables.
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AMLENngine 3.0 extended Model Validation

« The Validation engine is
downward compatible (all
2.x validation methods are
still available)

« Validation is done in 4
phases

1.

2
3.
4

Table update
Validation
Result interpretation

Repair if it is an option
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CAEXDocument document =
CAEXDocument.LoadFromFile ("myDoc.aml")

// update
document.Tables.UpdateAllTables();

// validation
foreach ( var isValidated in document.ValidateAll())
{
// interpretation
if (isValidated.AvailableRepairOptions.HasFlag
(RepairTypeEnum.GenerateUniqueIDForDoubles))

{
// repair
document.Repair (isValidated,
RepairTypeEnum.GenerateUniqueIDForDoubles);




AMLENgine 3.0 extended Model Validation
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Repair

Validateall

ValidatelDsAndMNames

ValidateReferences

Repairs the specified validated element. This Method will
block, if any Update-Tasks are pending in the Tables
Instance.

Get Validation Information for all elements, which hawve
validation issues. The ValidationElement provides detailed
information about available Repair Options and an
additional Information Text. This Method will block, if any
Update-Tasks are pending in the Tables Instance.

Gets all MetaData-Validation Occurrences, all ID-
Validation Occurrences and all Path-Validation
Occurrences. This Method will block, if any Update-Tasks
are pending in the Tables Instance.

Validates all references to CAEX-Objects via an [D-
Attribute or a CAEX-Path. This Method will block, if any
Update-Tasks are pending in the Tables Instance.




AMLENgine 3.0 extended Model Validation

Members

Member name

GenerateUniquelDWhenEmpty
GenerateUniquelDForDoubles
GenerateMameWhenEmpty
RemoveEmptyReference
RemovelnresolvedIDReference
RemovellnresolvedPathReference
RenamellassPathForDoubles
CreateWriterHeader
CreateAutomationMLVersion
AddSchemalocation
SetSchemaVersion
MergeExternalReference
GenerateValidGUID
TryFindInterfacelninternallink
Removedlias
TryFindClassReference

Mone
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Description

This Flag cause the generation of a unigue ID for all Empty [Ds

This Flag cause the generation of a unique ID for all Double IDs

This Flag cause the renaming of all empty Mames with an automatic name generation algorithm

This Flag cause the removal of all references where the Reference Value is empty

This Flag cause the removal of all ID References where the [D Value has not been resolved

This Flag cause the removal of all Path References where the Path reference Value has not been resclved
This Flag cause the generation of a new name for an element, when it's CAEX-Path is double so that the Path is unique
This Flag cause the generation of a writer header

This Flag cause the generation of an AutomationML Version header

This Flag cause the correction of the Schema Location

This Flag cause the correction of the Schema Version

This Flag cause the external references merged to the current document

This Flag cause the generation of a new GUID for Guids with invalid formats

This Flag cause the generation of a new InterfaceReference for an Internallink

This Flag cause the generation of a new reference without the alias

This Flag cause the generation of a new ClassReference for a Class

The Option None indicates, that nothing should be done




AMLENgine 3.0 -

asFirst = true
(default as in previous
versions)

Element is inserted as
the first element of its
kind.

asFirst = false
Element is inserted as
the last element of its
kind.

occurs in many methods
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new optional Parameter

SystemUnitClassType.New_InternalElement Method

Adding a new InternalElement to this object. If not explicit defined, the InternalElement is added as first
InternalElement.

Namespace: CAEX_ClassModel
Assembly: CAEX_Classhodel (in CAEX_ClassModel.dll)

Syntax

ct | VB | Eh

public InternalElementType Mew InternalElement(
string name,
bool asFirst

Parameters

narme
Type: 5tring
The name of the new InternalElement

asFirst
Type: Boolean
if crue inserted as first InternalElement (default), otherwise as last
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Vielen Dank fur IThre Aufmerksamkeit!

Haben Sie noch Fragen?

inpro
Innovationsgesellschaft flr fortgeschrittene
Produktionssysteme in der Fahrzeugindustrie mbH

Steinplatz 2
D-10623 Berlin

Www.inpro.de
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