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Boeing

Engineering, Operations & Technology | Information Technology PDM Systems

 Boeing is the world’s leading aerospace company, with
over 160,000 employees

« Two Business Units
« Boeing Commercial Airplanes
* Integrated Defense Systems

« Teamcenter Engineering is used in Huntington Beach,
as well as other locations
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Overview
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 Business Modeler Extension Rules allow you to extend
the behavior of Teamcenter with custom code or
“canned” code

e Custom Extension Rules are added to custom libraries
and assigned to operations on objects via the
Business Modeler

e This presentation will show a simple example of
creating and deploying a custom Extension Rule with
Teamcenter Engineering 2005 SR1 / 2007
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Why Use Extension Rules ?
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 Once an Extension Rule has been deployed, it can be

 added or removed from an operation/object
e activated or inactivated
e reordered

at any time, with no code changes.
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Features of Extension Rules
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« Extension Rules can be defined for Object Types,
Properties, and User EXxits

 Multiple Operations are available, depending on the
object type

« Extension Points include Pre-Condition, Pre-Action
and Post-Action

 An extension rule can be used for multiple extension
points

 An extension rule can have a list of arguments, unique
for each extension point

* Extension rules can be configured to execute in a
specific order on an extension point
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Simple Example
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e Our simple example will be an extension rule that will
be executed as a Post-Action on the Creation of an
ltem Revision

 There will be one argument at the extension point,
Name

 The value entered for the argument, PLM World, will be
set as the Item Revision Name
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Steps to Create a Custom Extension
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1.
2.
3.
4.
S.
6.
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Write the Code
Create the Library
Deploy the Library
Define the Extension
Assign the Extension
Test the Extension

PDM Systems
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Source Code
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sample_extension_rules.h
sample_extension_rules.c
Itk _macros.h
compile_sample.bat
link_sample.bat

i

sample_extension_r
ules.zip
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Write the Code

Engineering, Operations & Technology | Information Technology PDM Systems

e Create a function in ITK with two arguments
« METHOD message t* message
e va list args
e Get the variable list of arguments
e va_arg
« Get the parameters from the message
 BMF_get _user_params
 Perform the action
* Your ITK code
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Get the Parameters From the Message
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 Use va_arg

pszltemID =va_arg( args, char *);
pszlitemName =va_arg( args, char *);
pszltemType =va_arg( args, char *);
pszRevID =va_arg( args, char *);
ptagNewltem =va_arg( args, tag_t *);
ptagNewRev =va _arg( args, tag_t *);
tagMasterForm =va_arg( args, tag_t);
tagRevMasterForm =va_arg( args, tag_t);

e See the message header files to figure out which
parameters will be provided through va_arg
(iman_msg.h, item_msg.h, etc.)
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Message Parameters from Documentation
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3 ITEM Messages - Microsoft Internet Explorer

He G Yen Favories Lok teb _ | &
Qs - © - ¥ [B D] Pseown v @3- 5 v <[ JE B
Address [2) B |uwks >

Main Page | Modules | Functions | Code Elements | Search | Deprecated

ITEM Messages
[Item]

Defines

#define ITEM _create_msg "ITEM_create”

#define ITEM _create_from_rev_msg "ITEM_create_from_rev"

#define ITEM _create_rev_msg "ITEM_create_rev"

#define ITEM_copy_rev_msg "ITEM_copy_rev"

#define ITEM_deep_copy_msg "TTEM_deep copy”

#define ITEM baseline rev_msg "TTEM baseline rev"

#define ITEM_copy_rev_to_existing_msg "TTEM_copy_rev_to_existing”

Define Documentation

#define ITEM _create_msg "ITEM create"

Create a new item with initial working revision.

Parameters:
const char® item_id
const char® item_name
const char® type_name
const char® rev_id
tag_t* new_item
tag_t* new_rev
tag_t item_master_form
tag_t item_rev_master_form

=
|x!m.1g|@ggg|mlﬁmmmm&mmz b
u CTTTT M,
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Function to Get Arguments
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* Get the arguments using Sample Code in the
Integration Toolkit Programmer’s Guide

int getArgByName(BMF _extension_arguments_t* p,
int arg_cnt,
const char* paramName)

{
inti=0;
for (i=0; i < arg_cnt; i++)

{

if (strcmp(paramName, p[i].paramName) == 0)

{

return i;

}
}

return -1;

}
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Locking Objects
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* |If there is any possibility of interaction of your
extension and other custom code, be careful with

locking
e If an input to your extension is an object that is already

locked
 Don’t lock it again
 Don’t unlock it after you're done

ITKCALL1( POM_ask_instance lock(tagObject, &iLockToken));
If(iLockToken == POM_modify lock)

Copyright © 2008 Boeing. All rights reserved. EOT_IT_Sub_Template.ppt | 13



Sample Extension Rule Code
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[* Get the parameters from the message. */
tagltem = va_arg( vArgs, tag_t);

pszRevID =va_arg( vArgs, char *);
ptagNewRev =va_arg( VArgs, tag_t *);

[* Extract the user arguments from the message */

ITKCALL2( BMF_get_user_params(tMsg, &iParamCount,
&tinputArgs)
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Sample Extension Rule Code (cont.)
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[* Get the value of the Name argument. */
If (iIFail == ITK_ok && iParamCount )
{
IIndex = getArgByName(tInputArgs, iParamCount,
NAME_ARG_NAME)
if (ilndex !'=-1)
{
strcpy(szNewName,
tinputArgsJilndex].arg_val.str_value);

}
MEM_free(tinputArgs);
}

ITKCALLZ2( SAMPLE_SetNameOnRev(tagNewRev, szNewName ));
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Create the Library
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« Compile your code using the compile script in the
Samples directory

%TC_ROOT%\sample\compile -debug -DIPLIB=none
sample_extension_rules.c

e Link your code using the link_custom_exits script in
the Samples directory

%TC_ROOT%\sample\link_custom_exits
libSampleExtRules
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Deploy the Library
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 Move the Shareable library to the desired location

e Set the environment variable
BMF_CUSTOM IMPLEMENTOR_PATH to the path of

your custom library
 Add multiple values for different platforms

BMF_CUSTOM_IMPLEMENTOR PATH=
%IMAN_ROOT%\bin
$IMAN_ROOT/lib
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Define the Extension
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e Launch the Business Modeler Application
 Select the Define Extensions Tab
e Fill In the Extension Detalls

« Name and Language
e C: Name must match the function name
e C++: Name must match ClassName::MethodName or
Namespace::ClassName::MethodName

e Library — Must match the name of your custom library
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Define the

Extension
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fi’ Business Modeler - Teamcenter for engineering process management
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Fle Edt View Deskop Help

{1 Naming Rules | | Deep Copy Rules | [=7 Compound Property Rules | @ GRM Ruies | ' Type Display Rules | IdContext Rules | Property Rules ~ Extension Rules

Define Extensions | Assign Exdensions |

== Organizalion

@ Business Modeler

(0 Type

] List Of Values

K Query Buikder

| Report Designer

"i Access Manager

ET Project

. Appearance Configuration
€.} Workflow Designer
¥ schema Edtor

€, Classification Admin
Q'j eintegrator Admin

B command Suppression
1] archiveiRestore

\ SetupWizard

rDefined Extenzions

. autolssignToProject

w_ checkLatestReleased

. Check_Walidation_Resufts
= convertFile

. copyWariartExpr

w. Copy_Validation_Results
w_ cresteCAEObjects

w_ cresteObjects

. setldentifierProperies

w_ validateFie

B subscription Monitor

¥ S

& Ready

~Extension Det / \\
Mame |SAMPLE_SethameRevOnCresteExtRule N
It wdermnal (" Intemal & Edernal
L Type fc =
Librar [iSampleExtensionRules
~Parameter List
*
o]
Parameter Set -
- Avvailability
*
o]
% Create O Modify ¥ Delete I “ Clear |
Dempot |y Expont
m
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Add the Parameter List
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« Select Single or Multiple Parameters (1)
e Select the + button to display the Parameter Dialog (2)

 Add the information for the Parameter (3)
« Name
 Type (String, Integer, etc.)
« Mandatory
« LOV or Query for Suggested Values

* Apply (4)
 Repeat for Steps 2-4 for each Parameter



Add the Parameter List
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R =
B =

T _——
Fle Edt Wiew Desktop Hel M Parameter D=220 0

s| @ GRMRules| () Type Display Rules | IdCortext Rules | Property Rules  Extension Rules

Suggested Yalues Extansion Details -
== Organization Suggested List © Mone € LOW © Guery hame |SAMPLE_SetameRevOnCreateExtRule 5
M Business Modeler IrternalExternal  [nlernel @& Edernnl
” LOV Narme |
D Type Language Type |C =l
[ List Of Values Guery Marme I Library [rSampieExtensionrules ¥
r'}, Query Builder
1] Report Designer ararmeter List
4. Access Manager il )
71 project i

X, Appearance Configuration :I
o ) Apply |
@ Workflow Designer 1
¥ schema Edtor
-Av*abﬂy—

€, Classification Admin

H

37 eintegrator Admin il
r Command Suppression :I
5

1] ArchiveRestore

\ Setup Wizard

B subscription Monior
[i-i] =]
g Dewmport | T Expon

B Ready o

| .t Create B Hodify X Delete l " Clear |
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Add the Extension Point
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e Select + to add the Extension Point (1)
« Select the Object Type (2)
o Select Type or Property (3)
 For Type, select Operation and Extension Point

* For Property, select Property, Operation and Extension
Point

* Create (4)
 Repeat Steps 3-4 for each Extension Point



Add the Extension Point
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Defined Extension Completed
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A Business Modeler - Teamcenter for engineering process management

Fle Edit View Deskiop Help

Teamcenter

Manutacturing

| Naming Rules | ") Deep Copy Rules | (7 Compound Property Rules | @ GRM Rules | [ Type Display Rules | idContext Rules | Property Ruies
Define Extensions | Assign Extensions |

Adminy ~Defined Extensions

E Organization

m Business Modeler
(0 Type
[ List Of Values
r'h Query Builder
(£l Report Designer
"i Access Manager
E Project
#. Appearance Configuration
.} Wiorkfiow Designer
" Schema Editar
€, Classification Admin
G eintegrator Admin
r Command Suppression
Ej Archive/Restore
\ Setup Wizard

B subscription Manitor

. =)

= autoissignToProject

o checkLatestReleazed

& Check_“Walidstion_Results
w_ corvertFile

w_ copyYariartExpr

. Copy_Validation_Resufts
. cresteCAEChjects

. cresteOhjects

. setidentifierProperties

w, walidateFils

Extension Details

Mame ISAWLE_S&IN&mRe\OnCreatBE:ﬁRuIe

InternaliExternal © iere @ Edemal

Language Type |c

Library JlaSampleErensionRules

’\

#

- Parameter List \
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TYPE: temRevision: Create Revision Post-Action

;.' Create Ow ol

® Defete I

& Ready
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Assign the Extension
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» Select the Assign Extensions Tab
e Select the Object Type (1)
e Select Type or Property (2)

» Select Operation and Extension Point for Type
» Select Property, Operation and Extension Point for Property

» Select + to add an Extension (3)
» Select Extension name from list (4)
* Fill iIn each parameter (5) and select + (6)

* Apply (7)
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Assign the Extension
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Completed Assighed Extension
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Sﬂ-‘ Business Modeler - Teamcenter for engineering process management

File Edit View Desktop Help
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Test the Extension
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e Create a New Item with a Name of “Test” (1)
e The default Item Revision name will also be “Test”

 The Item Revision Name has been changed to “PLM
World” by the Extension Rule (2)
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Test the Extension
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File Edit View Tools Desktop Help

PDM Systems
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More...
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Admin
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Notes
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 If you want to extend the code on the creation of an
ltem Revision, remember to extend Create, Revise and
Save-As

* Test with all User Interfaces, including Rich Client,
Thin Client, CAD Client, etc.

« Remember to consider performance of your extension
rule when performing bulk operations

 The definition and assighment of the Extension Rules
can be exported via xml file and imported into another
database
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TcEng 2005 SR1 Documentation

Engineering, Operations & Technology | Information Technology PDM Systems

e General Business Modeler Documentation

* Under Configuration
— Business Modeler Help

 Business Modeler Programming Documentation

* Under Customization
— Integration Toolkit Programmer’s Guide

— ITK Modules
» System Administrator
* Business Modeler
» Adding New Extensions
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Teamcenter Unified Documentation
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e General Business Modeler Documentation

 Under Customizing Teamcenter
— Business Modeler IDE

 Business Modeler Programming Documentation

 Under Customizing Teamcenter
— Integration Toolkit Programmer’s Guide

— ITK Modules
« System Administrator Modules
» Business Modeler IDE
» Adding New Extensions
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