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1. Setting up Product Configurator

Products are increasingly becoming more complex and customers are demanding greater individual
choice. Teamcenter Product Configurator is used to introduce and maintain variability across the product
suite at your site. It allows selection of features that are most important to customers. The variant data is
independent of any application domain, for example, CAD design or part planning.

As an administrator, you can set up Product Configurator to help marketing owners define the product
suite, configuration experts manage variability, and engineers and CAD designers define constraints for

using the variability.

A prerequisite for
Product Configurator
service,

Microservice

Framework

Where do | go from here?

ﬂ .
P Business User

£, Migration specialist

- Administrator

Product Configurator deployment

Product
Configurator
BMIDE Required to create

custormn objects
used by Product
Configurator.

Product

Configurator
Service

Optional service to
improve the solve
performance.

See Product Configurator on Rich Client —
Usage or Product Configurator on Active
Workspace.

See Migration of Classic Variants to Product
Configurator.

Product Configurator service components can
be deployed on Linux or Windows machines.
Take a look at the deployment scenarios for
understanding this process better.
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_ 1. Setting up Product Configurator

What is Product Configurator service? How do |
configure it?

Install Product Configurator

Administer Product Configurator

Customize Product Configurator

The Product Configurator service is an
optional software component used to improve
solve performance. As part of this, you can
configure the number of requests made by
solver nodes, specify the virtual memory

limit, and specify log levels by modifying the
configuration settings. These tasks are described
in the procedures on how to configure the
Product Configurator service.

You can install Product Configurator through
TEM or install it through Deployment Center.

To understand the high level tasks for
administering product configurator, see
the section about administering Product
Configurator.

You can use the Business Modeler IDE to create
custom objects and optionally define naming
rules when users create new objects. These
tasks and others are specified as part of the
sections on configuring Product Configurator
using the Business Modeler IDE.
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2. Installing Product Configurator
(mandatory)

Install Product Configurator using TEM

The following procedures assume that you are installing Product Configurator on an existing Teamcenter
set up and that you are familiar with Teamcenter Environment Manager (TEM).

For more information about installing Teamcenter, see Teamcenter Installation on Windows Using TEM
or Teamcenter Installation on Linux Using TEM.

Enterprise tier

Run TEM on the Enterprise tier and select the following features in the Features panel:

Feature Description

Extensions—>Product Configurator Installs the data model and functionality as
applicable to Product Configurator.

Base Install>Active Workspace—>Server Provides support for working with new options

Extensions—>Product Configurator and variants functionality provided by Product

Configurator in Active Workspace.

Extensions—>Product Configurator Support for Enables the use of Product Configurator to
Structure Manager configure the variability of a product structure.

Client tier

Run TEM on the Client tier and select the following features in the Features panel:

Feature Description
Base Install>Active Provides support for working with new options
Workspace—>Client—>Product Configurator and variants functionality provided by Product

Configurator in Active Workspace.

Install Product Configurator using Deployment Center
Add the Product Configurator application to your existing Teamcenter environment.

Procedure

1. Log on to Deployment Center and select the environment to which you want to add Product
Configurator.
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_ 2. Installing Product Configurator (mandatory)

2. Goto the Applications task. Click Add or Remove Selected Applications.”.

3. Inthe Available Applications panel, use the web browser search to find the following applications.

Application Description

Product Configurator Installs the data model and functionality as
applicable to Product Configurator.

Product Configurator for Active Workspace Installs Active Workspace client support for
Product Configurator.

Product Configurator Support for Structure Enables the use of Product Configurator
Manager to configure the variability of a product
structure.

4. Select the applications, and then click Update Selected Applications.
Deployment Center automatically selects any additional dependent applications.

5.  Go to the Components task. In the Selected Components list, note any remaining components
whose configuration status is not 100%. Select each incomplete component, enter required
parameters, and save component settings until all components in the environment show a
configuration status of 100%.

When all components are fully configured, the Deploy task is enabled.

6. Go to the Deploy task. Click Generate Install Scripts to generate deployment scripts you will use
to update affected machines.

When script generation is complete, note any special instructions in the Deploy Instructions panel.

7. Locate deployment scripts, copy each script to its target machine, and then run each script on its
target machine.

For more information about running deployment scripts, see Deploy task in Deployment Center —
Usage.

Delete configuration snapshot data after upgrading or applying
patches

The configurator snapshot is the collection of the relevant data required for the constraint solve. It
includes the variability, such as families, features, models, and the configurator rules. To optimize the
solve time, Teamcenter creates a snapshot of data frozen at a time for a given configuration.

You must delete the configuration snapshot data after upgrading or applying patches. Moreover, if
the configurator data is imported from an external system, brief case import, or TC XML import prior
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Update the fndOimpactingobjects property on SVRs to improve performance after an upgrade _

to 12.4 release, you must delete the configuration snapshot data. For releases after 12.4, the system
automatically regenerates the configuration snapshot data if the already existing data is out of sync.

Only a user with DBA privileges can delete configuration snapshot data.

To delete configuration snapshot data in rich client:

1. Log on to rich client as user with DBA privileges.

2. In My Teamcenter, click Search - Advanced.

3. From Select a Search, choose General search.

4.  From Type, select Complied Rule Set, clear all other fields, and click Search.

5.  Select the configuration snapshot data and click Delete.

To delete configuration snapshot data in Active Workspace:

1. Log on to Active Workspace and switch Group to dba, Role to DBA, and Workspace to Default.

2. Click Advanced Search, select General, and click Clear All to clear all other fields.

hed

From Type, select Compiled Rule Set and click Search.

4. Select the configuration snapshot data and choose More Commands > Edit > Delete.

Update the fndOimpactingobjects property on SVRs to improve
performance after an upgrade

Solution variants have a property called fndOImpactingObjects for saved variant rules (SVRs). Prior to
Teamcenter 13.2 release, the value of this property did not appear on the clients. To enable this property
for already created SVRs, it is recommended to run the following utility to improve performance after the
upgrade is performed.

add_update_fndOimpactingobjects -u=TC_USER -p=password -g=dba -skip_object_process_limit

By default this utility only processes all cfg0 objects from 2412 release. However, if you want to process
all objects, including non cfg0 objects, use the -process_non_cfg0_objects argument while running
this utility.
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3. Deploying Product Configurator services
(optional)

Product Configurator service components

The Product Configurator service components are as follows:
» (Optional) Microservices and the microservice framework

Some Teamcenter applications include microservices as part of their deployment architecture. You can
optionally employ a microservice to achieve better performance.

For more information, see Teamcenter Installation on Windows Using TEM or Teamcenter Installation
on Linux Using TEM.

* (Optional) Product Configurator service
This service improves the solve performance by parallelizing solve requests.

The microservices framework is a prerequisite for the Product Configurator service.

What is the Product Configurator service?

The Product Configurator service is an optional software component used to achieve better performance
by parallelizing solve requests. If it is not installed, all Product Configurator functionalities will continue
working as expected. However, adding this component improves solve performance.

The Product Configurator service component consists of three docker containers:
1. Request Processor

Instances of the request processor container act as the APl gateway for Product Configurator
services. All requests are routed through this gateway that handles the following:

a. Directing the worker containers to load configurator snapshots.
b.  Distributing solve requests for workers to handle.
2. Data Grid

Instances of the data grid container provide a distributed In Memory Data Grid that is
accessible from all containers on the network. It provides a scalable space for coordination and
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_ 3. Deploying Product Configurator services (optional)

communication between (potentially) multiple request processor replicas and multiple worker
replicas.

3.  Worker
Instances of the worker container handle loading the configuration snapshots and calculating the

solve request results. Usually, while there are one or two instances of the request processor and
data grid containers, there are several workers ready to handle incoming solve requests.

3-2



Deployment scenarios for Product Configurator service components _

High level configurator service schematic diagram

Rich Client
or Active
Workspace

4-tier Teamcenter deployment
On Windows/Linux

Teamcenter server

H =
= = =

Platform deployment
On Windows/Linux

Microservices Framework Configurator Services
Data Gnd
Solver Solver Saolver

Worker Worker Worker

Eureka

Deployment scenarios for Product Configurator service components

The following are the deployment scenarios for the Product Configurator service components on Linux
and Windows machines.
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_ 3. Deploying Product Configurator services (optional)

The Product Configurator service is an optional component to improve solve performance by
parallelizing solve requests. The microservices framework is a prerequisite for the Product Configurator
service.

Note:

You must not install microservices framework on a Windows machine and the Product
Configurator service on a Linux machine or vice versa because this hybrid mode is not supported.

For Linux deployments, the Kubernetes or Docker Swarm container engine can add more instances of
the single configured node as needed. For Windows deployments, once a master microservice node
is configured, you can add and configure worker microservice nodes in order to increase capacity and
provide failover.

For more information, see Microservices and the microservice framework in Teamcenter Installation on
Windows Using TEM or Teamcenter Installation on Linux Using TEM.

Product Configurator service components on Linux machines

Machine 1 Maching 2 — Linux Machine 3 - Linux
or Windows
Docker
- Microservices
P » o - Framework
Teamecenter
Teamcentar sarver
database Product
Configurator
senvice

Docker must be installed on a Linux machine on which you can deploy the Microservices Framework
and the Product Configurator Service.

1. Install the microservices framework on a Linux host using Deployment Center or using TEM.

For more information, see Install microservices on a Windows host using Deployment Center in
Teamcenter Installation on Windows Using TEM or Install microservices on a Linux host using
Deployment Center in Teamcenter Installation on Linux Using TEM.

2. Install the Product Configurator service using Deployment Center OR using TEM.
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Deployment scenarios for Product Configurator service components _

Product Configurator service components on Windows machines

Machine 1 Machine 2 - Linux Machine 3—
or Windows Windows
- Microservices
» * » Framework
Teamcenter me
database Product
Configurator
sanvice
1. Install the microservices framework on a Windows host using Deployment Center OR using TEM.

For more information, see Install microservices on a Windows host using Deployment Center in
Teamcenter Installation on Windows Using TEM or Install microservices on a Linux host using
Deployment Center in Teamcenter Installation on Linux Using TEM.

2. Install the Product Configurator service using Deployment Center OR using TEM.

3-5



_ 3. Deploying Product Configurator services (optional)
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4. Installing the Product Configurator
service (optional)

Task flow for installing the Product Configurator service

The Product Configurator service is an optional component to improve solve performance by
parallelizing solve requests. The microservices framework is a prerequisite for the Product Configurator
service.

For more information about the deployment scenarios for installing Product Configurator, see
Deployment scenarios for Product Configurator service components.

1. Install the microservices framework on a Linux host using Deployment Center OR using TEM.
OR
Install the microservices framework on a Windows host using Deployment Center OR using TEM.

For more information, see Teamcenter Installation on Windows Using TEM or Teamcenter
Installation on Linux Using TEM.

2. Install the Product Configurator service using Deployment Center OR using TEM.
The process for installing the service on Linux and Windows machines is similar.

3. Specify the URL and the port to connect Teamcenter to the machine on which microservices
are running.

4. Specify configurator as the service name to send tasks from Teamcenter to Product
Configurator.

5. Verify and troubleshoot the Product Configurator service installation.

Prerequisites for installing the Product Configurator service

Note:

Before deploying the Product Configurator service, see the Interoperability matrix in the Hardware
and Software Certifications knowledge base article on Support Center to check compatibility of
Product Configurator service and Teamcenter versions.
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_ 4. Installing the Product Configurator service (optional)

The versions of the Product Configurator service and Teamcenter must match exactly, for example,
Teamcenter 13.1.0.0 is compatible with Product Configurator service 13.1.0.0. For any exception,
consult the product owners of the Product Configurator service and get their approval.

For more detailed installation instructions, refer to the generalized information about microservices and
the microservice framework, which applies to all the available application microservices, including the
Product Configurator service.

For more information, see Teamcenter Installation on Windows Using TEM or Teamcenter Installation
on Linux Using TEM.

The following are the prerequisites for installing the Product Configurator service:
* Docker

Docker must be installed on a Linux machine on which you can deploy the Product Configurator
service as well as the microservices framework component. Hybrid installations where the
microservices framework component is installed on Windows and the configurator service is installed
on Linux are not supported.

Note:

This component is a prerequisite only if the Product Configurator service is deployed as docker
containers on Linux. This component is not needed for Windows deployments.

e Microservices framework

The microservices framework must be installed before deploying the Product Configurator service.
This component uses a service registry to maintain a list of running microservice instances and a
service dispatcher to receive and route microservice requests.

* Deployment Center or TEM

If installing through Deployment Center, you must use the latest available Deployment Center to
install the Product Configurator service and dependencies. This centralized web application for
deploying software to your Teamcenter environments simplifies the process of installing software
and automates the deployment.

If installing through TEM, you must have an understanding of how to install an asynchronous
component.

Currently, Teamcenter can be deployed on Windows and on Linux.

Install the Product Configurator service using TEM

Add the Product Configurator service to your existing Teamcenter environment.
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Install the Product Configurator service using Deployment Center _

Prerequisites

See Prerequisites for installing the Product Configurator service.

Procedure

1. Launch TEM.

2. Select Product Configurator Service from the Microservices section as a feature to install.

For more information, see Microservices and the microservice framework in Teamcenter
Installation on Windows Using TEM or Teamcenter Installation on Linux Using TEM.

3. Change the number of worker instances as per your configurations.
4. (Linux only) Deploy the docker stack for the framework and the Product Configurator service.

For more information, see Deploy the microservice stack in Teamcenter Installation on Linux Using
TEM. For the Product Configurator service, deploy the configurator_services.yml stack. You must
deploy this stack only after deploying the stack for the microservice framework.

Note:

The Configurator Service distributes the system load across all worker containers. Therefore,
the more you can deploy, the better is the response time. However, do not deploy more
worker containers than there are hardware thread contexts.

5. Copy the signer_config folder from the microservice installation folder to the Teamcenter
installation TC_DATA folder for the Product Configurator service.

Install the Product Configurator service using Deployment Center

Add the Product Configurator service to your existing Teamcenter environment.
Prerequisites

See Prerequisites for installing the Product Configurator service.

Procedure

1. Log on to Deployment Center and select the environment to which you want to add the Product
Configurator service.

2. Goto the Applications task. Click Add or Remove Selected Applications /.
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_ 4. Installing the Product Configurator service (optional)

10.

In the Available Applications panel, use the web browser search to find Product Configurator
Service. Select the service, and then click Update Selected Applications.

Deployment Center automatically selects any additional dependent applications.
In the Components task, provide standard configuration parameters.

For more information, see Install microservices on a Windows host using Deployment Center in
Teamcenter Installation on Windows Using TEM or Install microservices on a Linux host using
Deployment Center in Teamcenter Installation on Linux Using TEM.

Change the number of worker instances as per your configurations.

In the Selected Components list, select Microservice Node and specify the worker instances in
Services > Product Configurator Service.

When you finish entering values, click Save Component Settings.

In the Selected Components list, note any remaining components whose configuration status is
not 100%. Select each incomplete component, enter required parameters, and save component
settings until all components in the environment show a configuration status of 100%.

When all components are fully configured, the Deploy task is enabled.

Go to the Deploy task. Click Generate Install Scripts to generate deployment scripts you will use
to update affected machines.

When script generation is complete, note any special instructions in the Deploy Instructions panel.

Locate deployment scripts, copy each script to its target machine, and then run each script on its
target machine.

For more information about running deployment scripts, see Run the deployment scripts in
Deployment Center — Usage.

(Linux only) Deploy the docker stack for the framework and the Product Configurator service.

For more information, see Deploy the microservice stack in Teamcenter Installation on Linux Using
TEM. For the Product Configurator service, deploy the configurator_services.yml stack. You must
deploy this stack only after deploying the stack for the microservice framework.
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Specify the URL and the port to connect Teamcenter to the machine on which microservices are running _

Note:

The Configurator Service distributes the system load across all worker containers. Therefore,
the more you can deploy, the better is the response time. However, do not deploy more
worker containers than there are hardware thread contexts.

11. Copy the signer_config folder from the microservice installation folder to the Teamcenter
installation TC_DATA folder for the Product Configurator service.

Specify the URL and the port to connect Teamcenter to the machine
on which microservices are running

Set the TC_Microservices_Base_URL site preference to define how Teamcenter connects to the machine
on which microservices are running.

Example:

If the service dispatcher is deployed at tcServices.company.com on port 9090, then specify http://
tcServices.company.com:9090.

Use https if the service dispatcher supports https communication, for example, https://
tcServices.company.com:9090. Do not specify a slash at the end of URL string.

For information about retrieving a list of preferences, see Where can | get a list of preferences? in
Teamcenter Preferences.

Specify configurator as the service name to send tasks from
Teamcenter to Product Configurator

Set the TC_Microservices_Installed_Services site preference to specify the list of installed services. By
default, it is set to configurator for Product Configurator.

Specifies the list of installed services (for example, configurator). Teamcenter needs to know whether
a service is deployed in order to decide whether or not to send tasks to the service. If the service
name appears in this preference the tasks are sent to the machine deployed to the Teamcenter Service
environment, that is, the machine on which microservices are installed. Otherwise, these tasks are
performed in the Teamcenter process.

For information about retrieving a list of preferences, see Where can I get a list of preferences? in
Teamcenter Preferences.
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_ 4. Installing the Product Configurator service (optional)

Verify and troubleshoot the Product Configurator service
installation

Verify the installation
* The deployment can be verified using the following URL:
http://tcServices.company.com:9090/configurator/ping

This URL displays the configurator services build ID and the Teamcenter build ID.

Note:

The end point of this URL and its content are subject to change in future releases.

* A detailed health check can be achieved using any docker container monitoring tool such as Portainer.
Troubleshoot the installation
* Turn on curl logging for detailed connection diagnostics.

* This requires Access Manager Bypass because sensitive Information might get logged.

* In Teamcenter: $TC_DATA/logger .properties file
logging. logger.Teamcenter _MicroServicesUti Is=DEBUG

* Run the worker at log level DEBUG.
* Update the solverworker.env docker compose file that deploys the worker.

TC_LOGGER_CONFIGURATION=/tc/data/debug

Note:

Perform this step for debugging only if you face issues while the Product Configurator service
is starting.

* Enable debugging by using Microservice Parameter Store command line utility.

For more information, see Microservice Parameter Store command line utility documentation for
options. The service name used in options is configurator for Product Configurator service.

Example command: log-level set configurator Debug
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5. Configuring the Product Configurator
service

Modify mandatory and optional preferences

1.  Log on to Teamcenter as a Teamcenter administrator to modify the following mandatory
preferences:

* TC_Microservices_Base_URL
Specify the microservices framework URL.

During installation, you deployed the docker stack in which all service containers run. Only the
service_dispatcher service exposes a port that is accessible from outside the stack. You can see
this port using the docker service Is command.

This preference defines how Teamcenter can connect to the microservices. For example, if you
deployed the service dispatcher at tcServices.company.com on port 9090, then you should
specify http://tcServices.company.com:9090.

Caution:

It is important not to have the trailing forward slash at the end of the preference value. For
example, entering http://tcServices.company.com:9090/ is incorrect.

* TC_Microservices_Installed_Services
Add configurator to the list.

The service dispatcher you deployed routes incoming requests to a container that provides the
requested service. The service dispatcher recognizes Product Configurator service requests based
on the first element in the URL path that follows the TC_Microservices_Base_URL you specified
above.

http://tcServices.company.com:9090/configurator/... is recognized as a Product Configurator
service request.

http://tcServices.company.com:9090/ProductConfigurator/... is not recognized as a Product
Configurator service request. It is assumed to be a request to another service because the first
part of the path does not match the exact string configurator.

Teamcenter decides whether or not to send tasks to the service based on whether a Product
Configurator service is deployed. If the Product Configurator service appears in this preference,
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some tasks are sent to the Product Configurator service you previously deployed. Otherwise,
these tasks are performed in the Teamcenter process.

2. Modify the following optional preferences:
» Cfg0_Service_Connections_Count
This preference specifies the number of parallel connections per user.

Setting this number to a value that is higher than the actual number of containers in the solver
worker instanced in the Product Configurator service causes a serialization of requests without
the advantage of parallel processing.

If there is only a single user in the system, set this number to match the nominal container
count. In practice, your containers will be shared across many users. Therefore, it is expected
that you deploy more containers than a single user should connect to in parallel.

If you do not have information on this, set this value to 16.

Depending on the size of a task, Teamcenter may decide to open fewer parallel connections but
not more.

Too many parallel connections from too many users can overload the system. The maximum
value allowed is 128.

* Cfg0_Content_Solve_Service_Batch_Size

This preference specifies the target size of a content solve request. This number must not be
undershot unless the task is relatively small, compared to the many variant conditions to solve.

Teamcenter queues the requests according to the target request size. It breaks up the tasks
into multiple requests, each having the target size, when appropriate. These requests can be
processed in parallel according to the Cfg0_Service_Connections_Count preference.

» Cfg0_ExpandExpression_Service_Batch_Size

This preference specifies the target size of an ExpandExpression request. This value must not be
undershot unless the task is relatively small, compared to the many families to expand.

Teamcenter queues requests according to the target request size. It breaks up the tasks into
multiple requests, each having the target size, when appropriate. These requests can be
processed in parallel according to the Cfg0_Service_Connections_Count preference.

* Cfg0_GetValidValues_Service_Batch_Size

This preference specifies the target size of a GetValidValues request. This value must not be
undershot unless the task is relatively small, compared to the many values to validate.
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Teamcenter queues requests according to the target request size. It breaks up the tasks into
multiple requests, each having the target size, when appropriate. These requests can be
processed in parallel according to the Cfg0_Service_Connections_Count preference.

Note:
Higher Min Batch Sizes reduce the number of parallel requests for small problems:
“# Parallel Requests” <= "Problem Size" | “Min Batch Size”

Lower Min Batch Sizes increase the degree of parallelism until the maximum value is
reached.

Configure the Product Configurator service

1. Before deploying the Product Configurator service, review the configurator_services.xml file
generated in the installation folder.

Note:

Any change in this file requires re-deployment of the Product Configurator service stack.

2. Configure the solver worker by modifying the following configuration settings.
» TC_LOGGER_CONFIGURATION

Change the log level in the solver worker container. This is used to run a solver worker in debug
mode in order to understand the root cause of an issue.

Warning:

Logging at the DEBUG level may log sensitive information such as an FMS file ticket of a
configurator snapshot.

* Linux: Modify the solverworker.env file that is generated in the install folder.

* Windows: Modify the logger.properties file in the TC_ROOT\microservices\worker-Product
Configurator Service Version\wntx64\data\ directory.

Note:

The log level changed by this setting is applied only when the solver worker is starting.
To update the log level after it is started, modify the log level of the Product Configurator
service by using Microservices Parameter Store.
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For more information and options, see Microservice Parameter Store command line utility
documentation. The service name used in options is configurator for Product Configurator
service.

Example command: log-level set configurator Debug
RequestLimit

Sets the limit on the number of connections that an individual worker container handles during
its life. When a worker reaches capacity, it exits, and a new worker automatically takes over. If
RequestLimit is set to 0, the worker never expires. Recycling containers can help maintain a
responsive system for long service uptimes. The value must be a positive integer.

* Linux: Modify the solverworker.env file that is generated in the install folder.

* Windows: Modify the solverworker.json file in the TC_ROOT\microservices\services_config
directory by adding a manual entry in the environment section.

Example:

"environment':[
“RequestLimit = 50000”
1

VirtualMemoryLimit

Sets the limit on the amount of virtual memory with which a worker container can continue
after serving a request. When a worker reaches capacity, it exits, and a new worker automatically
takes over. If VirtualMemoryLimit is set to O, the worker never expires. Recycling containers

can help maintain a responsive system for long service uptimes. The value should be a

positive integer that specifies the amount of virtual memory the worker process can allocate

in megabytes (MB). Most container management applications, including Docker, monitor and
track virtual memory that is exclusively reserved and committed to a specific container. This is
usually substantially less than the virtual memory the container has allocated (but not yet used,
or not used exclusively). The actual amount of virtual memory in use for a given container is
controlled (and potentially limited) by the container management application.

* Linux: Modify the solverworker.env file that is generated in the install folder.

* Windows: Modify the solverworker.json file in the TC_ROOT\microservices\services_config
directory by adding a manual entry in the environment section.

Example:

"environment':[
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“VirtualMemoryLimit = 32000
1

3. Configure the request processor by modifying the following settings:
* LOG_LEVEL
Enables verboseness of application logging in the request processor.
* Linux: Modify the solverrequestprocessor.env file generated in the install folder.

* Windows: Modify the solverrequestprocessor.json file in the
TC_ROOTNmicroservices\services_config file by adding a manual entry in the environment
section.

Example:

"environment':

“LOG_LEVEL = DEBUG”
1

Note:

The log level changed by this setting is applied only when the request processor is starting.
To update the log level after it is started, modify the log level of the Product Configurator
service by using Microservices Parameter Store.

* ResponseRetention__RetentionPeriod

Specifies the lifetime retention period of response results. If this value is set to a non-zero,
positive integer, pre-calculated results are returned, as long as the configurator snapshot ID and
request body are unchanged. These results are stored for the duration specified in this parameter
from the time it is last accessed. The values specified are in seconds. Set this value to 0 if no
pre-calculated results are needed.

A large retention period increases the memory footprint of the data grid container but leads to a
higher hit ratio.

* Linux: Modify the solverrequestprocessor.env file generated in the install folder.

* Windows: Modify the solverrequestprocessor.json file in the
TC_ROOTMmicroservices\services_config file by adding a manual entry in the environment
section.

Example:
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"environment':

“ResponseRetention__RetentionPeriod = 3600

1

» SharedState__TopicldleLimitinMinutes

Specifies how long before a configurator snapshot must be inactive before its assigned workers
can be released for other work.

When a request needs a new configurator snapshot, the system assigns some worker containers
to the new configurator snapshot. If no workers are free, some are allocated from existing
configurator snapshots.

Note:

You can minimize the number of active configurator snapshots by using a common rule
date.

* Linux: Modify the solverrequestprocessor.env file generated in the install folder.

* Windows: Modify the solverrequestprocessor.json file in the
TC_ROOTNmicroservices\services_config file by adding a manual entry in the environment
section.

Example:

"environment':

“SharedState__TopicldleLimitInMinutes = 60~
1

EventBus__WorkTimeoutinSeconds

Specifies the time to wait for a worker response (you may need to increase this if workers are
overloaded).

The system uses a queue for every active, unique configurator snapshot. The request processor
transfers requests to the queue that corresponds to the configurator snapshot of the request.

If a request stays in the queue for a long time, a timeout occurs and a 504 Gateway Timeout
Status is returned to Teamcenter. This protects the system from overheating. In case this error is
returned to Teamcenter, it falls back to in-process processing resulting in a performance lag for
end users.

* Linux: Modify the solverrequestprocessor.env file generated in the install folder.
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* Windows: Modify the solverrequestprocessor.json file in the

TC_ROOTMmicroservices\services_config file by adding a manual entry in the environment
section.

Example:

"environment':
“EventBus__ WorkTimeoutlnSeconds = 30~

1

* EventBus__MaxTopicQueueDepth

The system uses a queue for every active, unique configurator snapshot. The request processor
transfers requests to the queue that corresponds to the configurator snapshot of the request.

If the queue is very long, incoming requests are rejected and a 503 Service Unavailable status
is returned to Teamcenter. This protects the system from overheating. In such a case, the system
falls back to in-process processing, resulting in a performance lag for end users.

* Linux: Modify the solverrequestprocessor.env file generated in the install folder.

* Windows: Modify the solverrequestprocessor.json file in the

TC_ROOTMmicroservices\services_config file by adding a manual entry in the environment
section.

Example:

“environment':
“EventBus__MaxTopicQueueDepth = 0~
1

View advanced information about the Product Configurator service
including logs and requests

You can access the Product Configurator service by using the http://<host>:<port>/configurator/status
URL, for example, http:// tcServices.company.com:9090/configurator/status.

Note:

The URI format and its content are subject to change in future releases.

» By default, this URL provides data for the current day (since the start of the day) and that generated in
the time span of 1 hour.
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* You can fine tune this by providing URL query parameters in days and the by specifying the time span.
Example:
http://<host>:<port>/configurator/status?days=10&span=15
This provides details for the last 10 days in the time span of 15 minutes.
You must specify days as a complete integer and span in multiples of 5.

The details are not persisted. These are stored in the data grid component and are accessible if the
data grid is running. This data is cleared when the data grid is restarted.

This URL provides the following details:

* Product Configurator service version and build ID

Teamcenter build ID

Most common environment settings

Log level

The number of data grids, request processors, and solver workers, including the uptime

A graph about requests served and requests in the queue for solver workers

The following chart represents the total requests served since the given time. The count is a total of all
requests that are served from the http cache in the data grid and processed by the solver worker.
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Total No. of
Requests Count Su requests served

Total 243318 Requests Served Since 2020-09-22T05:45:00
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The following chart represents the request queue pattern over a period of time. The depth is the sum of
maximum queue depth for a given time interval across all configurator snapshots being solved.
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All about Docker for the Product Configurator service

The Product Configurator service runs within Docker containers. Before deploying the Product

Configurator service, you must install Docker on a Linux machine. Refer to Docker installation
instructions at https://docs.docker.com.

In addition to the Docker installation instructions, refer to:

* Docker post-install instructions to configure Docker to restart on system boot.

e The Teamcenter Software Certifications section of the hardware and software certifications

knowledge base article on Support Center for certified versions of SUSE Linux and Red Hat Linux,
as well as Docker software.

* For more information about installing and configuring Docker, working with Docker containers,

and Docker troubleshooting, see Deploy Docker for microservices on Linux hosts in Teamcenter
Installation on Linux Using TEM.

Two Docker containers manage Product Configurator service deployment

Product Configurator service deployment involves two Docker containers with the following roles:



https://docs.docker.com
https://support.sw.siemens.com

All about Docker for the Product Configurator service _

Service Forwards requests to a Product Configurator service container and queries the Eureka
Dispatcher  Server to determine the location of the Product Configurator service.

Eureka Processes the registration and heartbeat messages sent by the Product Configurator
Server service.

(service

registry)
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6. Administering Product Configurator

About administering Product Configurator

Task

Specify the validation mode for the Variant
Configuration view

Allow or disallow users from creating and
editing variant option data

Administering validation mode in Active
Workspace using preferences

Set business object constants in Business
Modeler IDE

Configure Name instead of ID as the
primary business attribute

Configure the display format of variant
expressions

Control access to configuration data

Share configurator data

Create workflows to release configurator
data

Description

Set the CfgODefaultValidationMode site
preference to specify the default mode used
to validate the configuration expression in the
Variant Configuration view. By default, it is
set to Order mode.

You can allow or disallow users from creating
and editing variant option data by setting
the PCA_enable_authoring site preference.
By default, it is set to TRUE.

Set preferences for validation modes in Active
Workspace for Overlay or Order mode.

Set business object constants to define the
type of expression objects and to specify
whether the configurator objects should be
included in Where Used searches.

Configure corresponding views to display
either ID or Name, based on the
configuration setting. The solve and internal
processing of configurator expressions are
performed using an ID only.

Configure the display of variant expressions
by using site preferences and by specifying
expression formats.

Control who has access to create and allocate
objects to the group, family, and features in
your dictionary

Share configurator data by using Multi-
Site Collaboration, Briefcase data transfer
with the high level TC XML format to
transfer objects offline, or TC XML low level
commands to transfer objects offline.

Create workflows to release configurator data
by using specific workflow handlers. This
ensures that when the configurator features
are released, their families and configurator
allocations are automatically included in the
same workflow process.
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Specify the validation mode for the Variant Configuration view

You can set the CfgODefaultValidationMode site preference to specify the default mode used to
validate the configuration expression in the Variant Configuration view. By default, it is set to Order
mode.

For information about retrieving a list of preferences, see Where can | get a list of preferences? in
Teamcenter Preferences.

Allow or disallow users from creating and editing variant option
data

You can allow or disallow users from creating and editing variant option data by setting the
PCA_enable_authoring site preference. By default, it is set to TRUE.

For information about retrieving a list of preferences, see Where can I get a list of preferences? in
Teamcenter Preferences.

Administering validation mode in Active Workspace using
preferences

Active Workspace supports two types of validation modes in the Settings panel of the
Variant Configuration tab, Order and Overlay mode. The default profile is based on the
PCA_Default_Solve_Mode preference. This preference is not available by default.

As an administrator, you must create the PCA_Default_Solve_Mode preference and you can set it to
pca0Order for Order (default) or pcaOOverlay for Overlay mode.

After you create the preference, users can use one of the modes as follows:
* Order (default profile)

This mode is intended for users who want to quickly arrive at a 100% BOM. A 100% BOM is used to
create a prototype, perform simulations, compute the price, calculate the weight of the product, or
visualize the structure.

The system uses only user selections or the previously expanded order when the configuration is
applied to the content. It is the users' responsibility to use either the guided configuration or the
manual configuration and expand the order features.

* Overlay

This mode does not expect users to specify the complete configuration. It is intended for developing a
new product or making changes to an existing product.

6-2



Administering validation mode in Active Workspace using preferences _

The system allows users to overlay multiple product configurations and multiple variations of the
same product.

¥ Validation Mode ¥ Validation Mode
% Profile: % Profile:
Order - Cverlay =
Validation Severity: Validation Severity:
Error Error
Warning Warning
Informaticn Information

Expansion Severtty: Expansion Severity:

Error Error

Warning Warning

Information Infarmation
f

Default Default

f f
System Enforced Defaults Syetam Enfonsed Dalalic

Selection Behavior:
Selection Behavior:

Allew Multiple Selections for Single Select

Eamilies in Manual mode Allow Multiple Selections for Single Select

Families iy Marnual moade

Content

Configuration: Content

Configuration:
Apply Constraints
b - Apply Constraints

Explicit Configuration
' ’ Explicit Configuration

Expansion Behavior:
Expansicn Behavior:

Allow Validation Rules to Expand
Allow Validation Rules to Expand
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Include a customized validation mode

In addition to the Overlay and Order modes, as an administrator, you can include a custom validation
mode by creating the PCA_solver_profiles site preference. This preference is not available by default.
Make sure that there are no extra spaces when you create this preference value.

Default validation mode example:

In the following example, the first four parameters are mandatory and the last two are optional for the
pcaOOverlay and pcaOOrder validation modes.

{

"solverProfiles” - [
{

"pcaOProfileName'": "pcalOOrder™,
"pcaOValidationSeverity': "Error",
"pcaOExpansionSeverity': "'System Enforced Defaults",
"pcaOAllowMultipleSelections': "false",
"pcaOEnableExplicitContentConfiguration': "‘true",
"pcaOApplyConstraints': "false",
"pcaOAllowValidationRulesToExpand': "true"

"pcaOProfileName': "pcaOOverlay",
"pcaOValidationSeverity': "Error",
"pcaOExpansionSeverity": "Error',
"pcaOAllowMultipleSelections': "true",
"pcaOEnableExplicitContentConfiguration: "false",
"pcaOApplyConstraints': "true",
"pcaOAllowValidationRulesToExpand': "true"

}

Custom validation mode example after adding My Order Mode:

In the following example, the first four parameters are mandatory and the last two are optional for the
pcaOOverlay, pcaOOrder, My Order Mode validation modes.

{

"solverProfiles" : [
{

"pcaOProfileName': "pcaOOrder"™,
"pcaOvValidationSeverity': “Error",
"pcaOExpansionSeverity': "System Enforced Defaults",
"pcaOAllowMultipleSelections': "false",
"pcaOEnableExplicitContentConfiguration™: "‘true',
"pcaOApplyConstraints™: "false",
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"pcaOAllowValidationRulesToExpand': "true"
},
{
"pcaOProfileName'™: "pcaOOverlay",
"pcaOValidationSeverity': “Error",
"pcaOExpansionSeverity'": "Error',
"pcaOAllowMultipleSelections': "true",
"pcaOEnableExplicitContentConfiguration™: "'false",
"pcaOApplyConstraints™: "true",
"pcaOAllowValidationRulesToExpand': "true"
},
{

"pcaOProfileName':"My Order Mode",
"pcaOValidationSeverity":"pcaOError",

"pcaOExpansionSeverity':"pcaODefault",
"pcaOAllowMultipleSelections':""true",
"pcaOEnableExplicitContentConfiguration'™: "‘true',
"pcaOApplyConstraints:""true",

"pcaOAllowValidationRulesToExpand':"false"

ol

}

In this example, pcaOProfileName is set to My Order Mode and this is the name that appears in the
Settings panel of the Variant Configuration tab.

Field Value
Name PCA solver_profiles

Protection Scope Site

Category Active Workspace
Type String

Multiple Single
Description As appropriate
Value Example as above

e Preference validation

The validation process analyzes the structure of the preference value. The profiles are stored as listed
in the preference.

* Duplicates
No duplicate check is implemented currently for either profile names or profile parameters.

* Validation of parameters
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The parameters are parsed and saved into profiles by name, value, and type. The parameters type
definition happens in the service initialization process. If the preference being parsed contains a
parameter that was not defined, this parameter is saved in the default string format.

* Mandatory profiles
Currently, there is no check on mandatory profiles.

The default Overlay or Order profile names must be provided in the preference as internal keys to be
localized on the client:

* Order: pcaOOrder

* Overlay: pcaOOverlay

Note:

The Custom keyword is reserved for a profile name. You must not define a profile with the name
Custom. It is assigned from the server while loading a saved variant rule (SVR) in case the SVR
profile does not match any of the existing profiles in the preference. Currently, there is no check
for Custom as a reserved word in the list of profiles from the preference.

* Mandatory and optional parameters

The validation process is flexible. Any parameter from the parsed preference is saved to the profile.
Only a few mandatory parameters are defined. If they are not provided, the validation process fails:

Parameter

type Profile name Value Allowed values

Mandatory PcaOProfileName String

Mandatory PcaOValidationSeverity String pcaOError, pcaOWarning, and
pcaOinformation

Mandatory PcaOExpansionSeverity String pcaOError, pcaOWarning,
pcaOinformation, pcaODefault,
and pcaOSysDefault

Mandatory pcaOEnableExplicitContent- String true or false

Configuration

Optional PcaOAllowMultipleSelections String true or false
If the value is not provided, the
default value is considered as
true.

Optional PcaOApplyConstraints String true or false

Optional PcaOAllowValidationRulesToExpand String true or false
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* Severity formats

The following are the allowed severity formats:

* Error: “pcaOError”

* Warning: “pcaOWarning”

* Information: “pcaOlnformation”
* Default: “pcaODefault”

» Soft Defaults: “pcaOSysDefault”

The following combination is not supported for validation and expansion severities:

* pcaOValidationSeverity: ‘pcaOError’

» pcaOExpansionSeverity: ‘pcaOWarning’

The expansion severity cannot be higher than the validation severity. For example, the following is an

invalid combination:

* pcaOValidationSeverity: ‘pcaOlnformation’

* pcaOExpansionSeverity: ‘pcaOError’

Set the customized validation mode as the default validation mode

You can set the customized My Order Mode validation mode as the default validation mode by

creating the PCA_Default_Solve_Mode site preference. This preference is not available by default and
is intended to replace the CfgODefaultValidationMode preference that allows Order or Overlay mode.
After setting this preference, the Variant Configuration view in Active Workspace uses My Order Mode

as the default profile.

Field Value

Name PCA_Default_Solve_Mode
Protection Scope Site

Category Active Workspace

Type String

Multiple Single

Description As appropriate

Value Name of the custom profile you created, for example, My Order Mode

6-7



_ 6. Administering Product Configurator

Set business object constants

You can set business object constants to define the type of expression objects and specify whether
configurator objects should be included in Where Used searches.

You should set the following business object constants in the Business Modeler IDE:

Business object constant

FndOCFilterVariantExpressionType

FndOWhereUsed

CfgODefaultValueType

Cfg0ThreadType

Defines

The type of expression
objects that objects which
can be configured by variants
use to store their variant
conditions.

Whether configurator objects
are found by “where used”
searches.

The type of default feature
used by family objects.

The type of thread used by
instantiable revision objects
types (a subtype of the

specified thread type may also

be used). Abstract classes
should not define a value for
this business type constant.

Default value

FndOVariantExpression

true

None

Empty

Using name or ID as the primary business attribute

Use Name or ID as the primary business attribute

Features undergo change of displayable properties throughout stages of planning and design. Specific
features, their purpose, and user-facing naming conventions for features and families may change as the
product develops. However, you cannot change IDs for your configurator objects. Moreover, IDs may be
hidden from users based on your local business process.

Teamcenter allows you to use Name or ID as a primary business-relevant attribute in Product
Configurator, based on a global setting. You can view and edit a name for a feature, a family, or

a group across all revisions, per your business requirement, in all Product Configurator dialog boxes
and views, such as Variability Explorer, Configurator Rules, Variant Expression Editor, Availability
Matrix, Saved Variant Rules, and Variant Configuration.
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Note:

The system cannot be configured to use both Name and ID as the primary attribute at the same
time. Additionally, you cannot use Name as a primary attribute for Product Configurator allocation
objects.

You can configure corresponding views to display either ID or Name, based on the configuration setting.
The solve and internal processing of configurator expressions are performed using an ID only.

A Name property of configurator object can be modified, but a corresponding ID of configurator objects
remain unchanged.

You can deploy the system with the CfgOPrimaryBusinessRelevantAttribute global constant that
allows you to use either Name or ID as the primary business-relevant attribute. When the system is
configured with the global constant that points to Name as a primary business property, all Product
Configurator views display Name instead of ID in the corresponding areas.

Valid values for the CfgOPrimaryBusinessRelevantAttribute global constant

are Cfg0OAbsConfiguratorWSO.cfg0Objectld and CfgOAbsConfiguratorWSO.object_name.
Cfg0AbsConfiguratorWSO.cfg0Object_name is the default value. Any value other than these two
values, an empty value, or an absence of this global constant is treated as the default value.
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"f'f.-"; Any Status; Working {Modified) ‘E" Mo Effectivity ":E}) Mo Rule Date

Marme | I | Tvpe | Feature D...
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{= EngineCptions B_15972_DemoCar_EngineCpt Farnily Skring
= i= Engine capacity B_15972_Demo_Engine Farnily Floating Paink
¥= Race car engine 1.6 Feature
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v= i_rash Test Date 30-Sep-2019 Feakure

For example, you created features for different colors, such as Red, Green, and Blue. As the product
develops, you need to change them to Cherry Red, Forest Green, and Aqua Blue, respectively. You can
edit their names and work with them as primary attributes. IDs remain the same and you cannot edit
them.
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Before name change After name change
Color Color
ID = FOOD1 ID = FO01

IDs remain the
same even after
the names are
updated
Forest Green

Agua Blue

Inclusion rule Inclusion rule
For Maodel-Z use color = For Model-Z use color =
Red Cherry Red
Internal formula Internal formula
FOO01 = V001 FO01 = w001
Display formula Display formula
Color = Red Color = Cherry Red

For numeric and date families, you do not have to remember the actual numeric values or milestone
dates in your organization. You can search and create expressions using the corresponding user-friendly
business names, such as Product Release date instead of actual dates.

If you are using a numeric feature, such as an integer or a float, the feature ID and the feature name

must be the same. For example, if a user provides only a feature ID, then you must also populate the
feature name with the same ID value and vice versa. If a numeric feature ID does not match a feature
name, then the system generates an error and the create operation fails.

Set name or ID as the primary business attribute

The name is used as the primary business attribute by default. It appears as the default in all
Product Configurator dialog boxes and views such as Variability Explorer, Configurator Rules, Variant
Expression Editor, Availability Matrix, Saved Variant Rules, and Variant Configuration.

6-11



_ 6. Administering Product Configurator

To change the default to the ID attribute in the dialog boxes and views, you must modify the
CfgOPrimaryBusinessRelevantAttribute global constant and also the DisplayName attribute for

business objects such as family, feature, and group in BMIDE.

In addition to the BMIDE changes, you must modify site preferences to display the name as the primary

business attribute in the Variant Configuration view in Active Workspace.

Modify the

Create a BMIDE CfgOPrimaryBusiness

template project and

Madify the DisplayName
business object constant
for business objects

add the required > RelevaniAttribute global > such as family, feature,

constant from ID to
dependent templates NI
Generate the software Apply the changes using
package to apply the ———= TEM or Deployment ——»
changes using BMIDE Center

!

Verify the changes in

Modify preferences to :
: the Variant
add HE::E T p— Configuration view in
Active Workspace

—_—

Create the BMIDE template project
Modify the CfgOPrimaryBusinessRelevantAttribute global constant

N

and family group from ID
to name attribute.

Verify the changes in the
Ul except the Variant
Configuration view in

Active Workspace

3. Modify the DisplayName business object constant for family, feature, and group business

objects
Generate the software package to apply the changes using BMIDE
Apply the changes using TEM or Deployment Center

ok

Workspace
7. Modify preferences to add the object name value
8. Verify the changes in the Variant Configuration view in Active Workspace

Verify the changes in the user interface (Ul) except the Variant Configuration view in Active
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Display the name attribute in dialog boxes and views

Note:

The following procedure shows how to set the name as the primary business attribute. Similarly,
you can set ID as the primary business attribute.

1.  Create a BMIDE template project.
a. Launch Business Modeler IDE (BMIDE).
b.  Create a new BMIDE template project, for example, aSnameid.
c. In Dependent Templates, search for cfg and select Teamcenter Configurator.
d. Search and select all other dependent templates and click Finish.
2. Modify the CfgOPrimaryBusinessRelevantAttribute global constant.

a. In Business Objects, select the template project you created, and click the Open Global
Constants Editor icon.

b. Select the CfgOPrimaryBusinessRelevantAttribute global constant and click Edit.

By default, the value is Cfg0OAbsConfiguratorWS0O.cfg0Object_name. It means that the
name is used as the primary business attribute.

The valid value for ID is CfgOAbsConfiguratorWSO.cfg0Objectld and that for name is
Cfg0AbsConfiguratorWSO.object_name.
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Edit...

| # Global Constant O
Modify Global Constant @
. | Modify Global Constant
§ Global Constants & @
Global Constants Constant Name |CfgﬁPrimaryBusinessRelevanmnribme
Type | String
Value | CngAbsConfiguraturW‘SO.ohject_namel|
Global Constants Allow Modification in Custom templates
asnameid
Mame B
@’ AIEDSConfiguredPro 4 Cancel
@’ BOMLineAbsOccComprropormes M
@’ BOMLineFormConfiguredProperties Itemn Master v - ’ foundation
@’ BOMLineRevConfiguredProperties ltemRevision Mas... ~ ’ ’ foundation
@ CfgOExemptAvailabilityChecks Cfg0AbsEffectivit.. + v v cfgOconfig...
| o CfgOPrimaryBusinessRelevantAttribute | CfgDAbsConfigur.. ~ v aSnameid
[7] tinrormConfiguredProperties v v foundation
@’ CreateDataWithNoActiveProgram true v v v foundation
@’ DefaultProjectSmartFolders ¢ ¢ foundation
@’ Fnd0AllowMultipleRevofCustomNote true ’ 4 ¢ foundation
@’ Fnd0AllowMultipleRevofParamReq true v v’ ¢ foundation
@’ FndOAllowRuntimeTypeCreation FndOBaseldGener.. ~ ’ ¢ foundation
@ Fnd0AllowSameParamRegMutipleTime  false - ’ foundation
@ Fnd0AllowSuggestiveLocationCode true v’ ’ foundation
@ Fnd0AutoGenNextldPerltemType false v v foundation
@’ Fnd0BOMLineGenerator ArcWeld,DatumPo... ~ v ¢ foundation,...

c.  Tochange the default business attribute to name, change the value to
Cfg0AbsConfiguratorWSO.object_name and click Finish.

Reset

3.  Modify the DisplayName attribute for business objects such as family (CfgOAbsFamily), feature

(CfgOAbsValue), and group (Cfg0OAbsFamilyGroup).

The value of CfgOPrimaryBusinessRelevantAttribute must be in sync with the value of
the DisplayName business object constant of Product Configurator business objects. If

you update the value of the CfgOPrimaryBusinessRelevantAttribute global constant to
Cfg0AbsConfiguratorWSO.object_name, then you must update the DisplayName business object
constant of configurator business objects also to object_name.

a. In BMIDE, click Find Element, type CfgOAbsFamily to search for it, select it, and click Open in

Editor.

b. Inthe Business Object Constants tab, select the DisplayName attribute, and click Edit.

c.  Change the default value from $cfg0Objectld to $object_name.
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& " Business Object Constant [m] X
: el L Modify Business Object Constant
FPARERESiard i § @
- o 2 = Modify Business Object Constant |
# BMIDE =f B © 0 ' Global Constants [\ Cfg0AbsFamily &2
© Signoff = Constant Mame | DisplayName

© SnapShotClass Stare as lightnl
@ StorageMedia

D TaskExecutionForminto
D TaskSchedulingFormint

"'r.-|:.-;..'|:ci Type Sting

i Value | Scbjec%_narnel

@ TaskType
B TC_Project cars
@ TC_WorkContext eTateaniouraiol
@ TransterPending |2 Cancel
D VolumeSubDir
~ D WorkspaceObject Business Object Constants| Localization
D ADA_License Business Object Constants
© AppearanceGroup -
© Appinterface T
© ApsAbstractPlantle Mame Value Ovemmdden  Allow Mo.. Allow Ove_. COTS  Ternplate
© ApslatiributeGroup rmw_ﬂmm.l._l : s - * - cigheant "
@ AssembiyArrangem ' DisplayName §cigDObjectid  ~ ’ " - ciglconf
© BillRate & Fnd4GDOkjectS_ v . . foundati
© CCOobject o Frd0AdminCandi.. - g . foundati
~ D Clg0AbsConfigurat: @ FndDAllowCheck.. false . foundati.
© CfglAbssssociat o Fnd0allowDigital,.. true - - - foundati
© Cfg0AbsConfigu o FndDAllowDisclo..  false # . + foundati
O CfglAbsConfigu @ FnalAliowOwnin... faise v v v foundati. ¥
LY CiglabsExtemal € >
1
< ¥

d. Repeatstep ato step c for other business objects such as feature (Cfg0OAbsValue) and group
(CfgOAbsFamilyGroup).

4. Generate the software package to apply the changes.
a. Click BMIDE—Save Data Model.

b.  Click BMIDE > Generate Software Package and click Next in the Recommendations for
Backing up Your Template Project Source Files dialog box.

c. Inthe Generate Software Package dialog box, note down the path in Target folder and click
Finish.

Example:

BMIDE\workspace\13000.0.0\a5nameid\output\wntx64\packaging\full_update\a5nameid_
wntx64_1.0_13.3

5. Apply the changes using TEM.
a. Run TEM as an administrator.

b.  Click Next until you reach the Features panel.
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g.

Click Browse and navigate to the location of the Target folder that you had noted down
earlier.

Select the custom template under Extensions, for example, aSnameid.
Stop the pool manager service.
Click Next until you reach the Confirmation panel and then click Start.

Restart the pool manager service when the TEM feature installation process is complete.

6. Verify the changes in Product Configurator in the rich client.

In Product Configurator, search for a configuration object and double-click it to open the
Variability Explorer view.

Verify that the Name column is the first column in the Variability Explorer view. Prior to
modifying the global constant, the ID column was displayed.

Select a BOM line and modify the Name attribute, for example, change PLO1 to PLO1_name.
Click Open Variant Configuration view.

The BOM line you modified is displayed with the PLO1_name in the Variant Configuration
view.

If you have not changed the primary business attribute as name by making the BMIDE
changes, the name remains unchanged as PLO1 in the Variant Configuration view even if
you modify the Name attribute.

7. Verify the changes in Active Workspace.

a.

b.

In Active Workspace, open a configurator context, and click the Models tab.

Select Tree with Summary. In the Overview section, verify that the Name value is the same
as the Object value.
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Data-FSC_Config_Data o SIEMENS

Mortcing (Mcdtifed) = Effectivity: Al Datis Overor: Lk Parks (urmaika) Ty Conbaueston Conter)

Overview  Models  Features  Varants

t sl_-_::u-.cm Overview .
rdomration
: Object = =2 M g2
[ 3 e {} ~ PROPERTIES = PREVIEW
B ~ () Fsc_Config_Dats-FSC_Config_Data P5C.Cx .:»_f
Lot
T 3 13 Product_Lines
= (@_J | Product Tines | Product_Lines Produ < =
- g Hame 'ﬁi-
- ...‘_:@ Open
@_ PLOY Description: ~
R Type Product Line Family Ty
R S =
vision 1D D01
b @_ FSC_Model_Family FSC_Model_Family FSCM | pamity FSC_Config_Data
— Mamespace:
k .l? Summary_Mod_Family Summary_Mod_Family Summe :
ot Feature Data  String .{-;t
L; .!'!'PP’ Alarag
Optional: True

Multi-select:  Fabse

Ho Active
Charge

i Release
Status:

Cnimer:

Group |Dx

Display the name attribute in the Variant Configuration view in Active Workspace

To change to the name attribute in the Variant Configuration view in Active Workspace, you must
modify two site preferences by adding the object_name value to them in addition to changing to the
name attribute using BMIDE.

1. Perform the procedures described in edit the CfgOPrimaryBusinessRelevantAttribute global
constant value and edit the DisplayName attribute for business objects in BMIDE.

2. In Teamcenter, edit the CfgOAbsConfiguratorWSO.CellProperties and
Cfg0AbsValue.CellProperties site preferences to add the object_name value or replace
Cfg0Objectld with object_name.

For cell rendering in Active Workspace, each object type is controlled by a preference. If no
preference is found for a specific type, then the closest parent that contains the preference value
is considered. For example, if CfgOAbsValue has a value for this preference value, it is considered.
Otherwise, the parent, Cfg0OAbsConfiguratorWSO that has the preference value is considered.

For more information about defining properties that are displayed in object cells, see Teamcenter
Administration.

3. Verify the changes in Active Workspace.

a. InProduct Configurator, search for a configuration context and double-click it to open the
Variability Explorer view.
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b. Select a BOM line and modify the Name attribute, for example, change PLO1 to PLO1_name
and save it.

c. In Active Workspace, open a structure to which the configuration context is attached and click
the Variant Configuration view.

d. Verify whether the Name attribute is changed, for example, from PLO1 to PLO1_name.

Utilities and preferences to administer effectivity data

In addition to the general Product Configurator preferences, you can use the following utilities and
preferences to administer effectivity data:

Utilities
* manage_effectivity_options utility

Allows you to create and manage effectivity options for the product or program.
* validate_revrule_effectivity utility

Allows you to validate the effectivity criteria on specified revision rules, generate validation records,
and associate them with the revision rules.

* upgrade_variant_rule_data utility

Migrates the variant rule objects to the new expression data model that allows to persist the session
information.

* save_variant_rule_as_variant_criteria utility
Saves existing variant rules as new variant criteria objects.

For more information about using these utilities, type utility_name-h on the Teamcenter command
prompt.

Preferences
* TC_configurator_relationship preference

Allows you to define the relationship Teamcenter navigates from the product design to a

related item revision. It does this to derive information about the product name (defined in the
fndOVariantNamespace item property ) and product namespace (item revision ID) from the product
item revision. This preference is not used if you work with an external product configurator.

* PCA_effectivity_shown_columns
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Specifies if unit, date, or all columns are shown in the Effectivity view of Product Configurator.
TC_EffectivityConfigurable_MaxCacheSize

The Teamcenter server caches effectivity data for configurable objects to prevent repeated frequent
database queries for the same set of configurable objects. Use this preference to limit the size

of the cache to optimize the balance between memory footprint of the tcserver process and the
performance impact of an increased database SQL query count.

The cache is automatically purged on a last-accessed basis. Cached values are automatically refreshed
for loaded and up-to-date objects when a cached value is accessed and the cached value has changed
since it was cached.

TC_FndOBooleansolve_EffectivityDateRangeFromTo
You can display effectivity date ranges in one of two ways:

* Inclusive date ranges, where the end date is included (a from/to paradigm). Objects whose
effective date range displays in a format such as Date=2011-04-01..2011-04-30 are effective
until the end of the last day, in this case, 2011-04-30. Similarly, if the date range displays as
2011-04-01..2011-04-30T17, the objects are effective until the end of hour 17 on the specified day,
Date=2011-04-30. Set this preference to TRUE to use this display format.

» Half-open ranges, where the end date is excluded (an effect in/effect out paradigm). Objects whose
effective date range displays in a format such as Date=2011-04-01..2011-05-01 are not effective
for the end date, in this case, Date=2011-05-01. Set this preference to FALSE to use this display
format.

Dates must be formatted to ISO 8601 using the server time zone. For example, a display value of
2011-04-30T17 means 2011-04-30T15:00:00Z if the Teamcenter server is located in the MET time
zone.

TC_FndOBooleansolve_EffectivitylntegerRangeFromTo
You can display effectivity date ranges in one of two ways:

* Inclusive unit ranges, where the end value is included (a from/to paradigm). Objects whose
effective unit range displays in a format such as Unit=1..10 are effective for the end unit, in this
case, 10. Set this preference to TRUE to use this display format.

» Half-open ranges, where the end value is excluded (an effect in/effect out paradigm). Objects
whose effective unit range displays in a format such as Unit=1..10 are not effective for the end unit.
Set this preference to FALSE to use this display format.

Users can set point effectivity on the effectivity hyperlinks on the header of the Variability
Explorer view and Variant Configuration view irrespective of the values set on the
TC_FndOBooleansolve_EffectivityDateRangeFromTo preference. However, if you are setting




_ 6. Administering Product Configurator

effectivity using the Effectivity view, then the values set on the above mentioned Teamcenter
preferences are honored.

The following shows an example of how the date effectivity is displayed based on
TC_FndOBooleansolve_EffectivityDateRangeFromTo values.

Views = true = false

Variability
Explorer or
Variant
Configuration
header

E. Date=01-Feb-2017 ‘®. Date=01-Feb-2017 ..02-Feb-2017

Effectivity view Date=2016-03-17..2016-03-17T00:00:00 Cannot set point effectivity.

TC_FndOSoaConfigFilterCriteria_AutoPublishRevisable

Effectivity and variant data for a persistent object manager (POM) revisable object can change
only if the object is in a private edit state. The Fnd0SoaConfigFilterCriteria SOA service that

sets an effectivity or variant condition automatically puts revisable objects into a private edit
state. If this preference is set to TRUE, revisable objects that are put into private edit state by

a Fnd0SoaConfigFilterCriteria service call are automatically published by the same service call.
Consequently, the revision number increments for each Fnd0SoaConfigFilterCriteria service call.
Effectivity and variant data changes are immediately visible to other users if they have read
access. Revisable objects that are already in a private edit state before the system invokes the

Fnd0SoaConfigFilterCriteria service call remain in a private edit state and are not automatically
published.

Depending on your business process, consider setting this preference to FALSE, allowing users to
accumulate multiple changes for the revisable object. They can then publish all the changes in a
single action to other users with read access.

Configure the display of variant expressions

The displayed format of variant expressions is configured with the following site preferences:

* TC_show_family_namespace_prefix

Enables the display of the family namespace within the expression string.
* TC_show_option_family_prefix

Enables the display of the families within the expression string.

Use these preferences to configure the following display formats:
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TC_show_family_
namespace_prefix

true
false
true

false

Character representations:

& is represented by AND

TC_show_option_
family_prefix

true
true
false

false

[NSJA = al AND [NS]B = b1

* |isrepresented by OR

[NSJA = al OR [NS]A = a2

* NOT is represented by !

[NSJA != al

Configure the display of variant expressions _

Expression format

[namespace]family = value
family = value
[namespace]value

value

» Date values are displayed in the standard Teamcenter locale-specific date format.

* Range expressions are displayed using inequality operators

[NS]A
[NS]A
[NS]A

al AND [NS]JLENGTH <= 50
al AND [NS]JLENGTH <= 50
al AND [NS]JLENGTH >= 20

* Multiple column expressions are grouped in parentheses

(INSJA = al AND [NS]B = bl) OR ([NSJA = a2 AND [NS]C = cl)

* Multiple selections within a family are grouped in parentheses

(INSJA = al OR [NSJA = a2) AND [NS]B = bl

* Optional families support NONE or ANY

[NSTA
[NS]A

al AND [NS]D
al AND [NS]D

NONE (same as [NS]D = “?)
ANY (same as [NS]D != “*)
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Control access to configuration data

You can use the appropriate privileges to control user access for adding or removing data from a
configurator item. Teamcenter checks that the user has the required privileges on the configurator item
when any of the following actions are performed.

User action Required Access Manager privileges

Allocate a group, family, or feature to a Add Content
configurator item

Deallocate a group, family, or feature from a Remove Content
configurator item

Create a configurator rule Add Content
Delete a configurator rule Remove Content

Relate a configurator rule to a configurator item  Add Content

Remove relation between a configurator rule toa Remove Content
configurator item

Share configurator data

You can share configurator data by using:

* Multi-Site Collaboration

* Briefcase data transfer with the high level TC XML format to transfer objects offline
e TC XML low level commands.

Configurator context and associated objects, such as groups, families, features, model families, product
models, summaries and their members, packages and their members, constraints, defaults, and saved
variant rules can be synchronized to the target site. Ownership of the summaries and packages must be
transferred to the target site when the ownership transfer operation is performed.

Global rules are not exported with configurator contexts. For deployments with global rules, export/
import of a dictionary is mandatory.

You can use Multi-Site Collaboration and TC XML to share configurator data as follows:
* Replicate unconfigured configurator data between sites.

* Synchronize configurator data between sites.
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* Transfer ownership of configurator data between sites.

To enable the Briefcase data transfer, your administrator must set the following settings in both the
source and the target sites:

* In the Organization application, ensure the Uses TC XML Payload and Is Offline check boxes are
selected for the sites.

* Set the GMS_offline_use_TcGS site preference to false.

Summary of data sharing support in Product Configurator

Data shares

scheme Supported Not Supported
Multi-Site Command line utilities: Rich client operations,
Collaboration . - such as:
To replicate data, use the data_share utility
Example: * Remote check-out
data_share -u=<userid> e Publish
-p=<password> -f=send
-item_id=  Unpublish

<ConfiguratorContext/
Dictionary I1D>

N ) ) * Register
-site=<target_site_id>
-optionset= * Unregister
MultiSiteExpOptSet 9

To synchronize the replicated data, use the data_sync utility * On-demand-sync

Example: Command line utilities:
data_sync -u=<userid> * item_import
-p=<password> -sync
-update * item_export
-item_id=

<ConfiguratorContext/
Dictionary I1D>
-site=<target_site_id>

-force
-optionset=MultiSiteExpOptSet

 distributed_execute
* export_recovery

* sync_on_demand
High level TC Rich client operations, such as: Not applicable
XML format

* To replicate and synchronize the data, use the Briefcase data
transfer.
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Data shares
scheme Supported Not Supported

* To replicate, synchronize, and transfer ownership of data, use
the following command line utilities:

* tcxml_export
Example:

tcexml_export -u=<userid>

-p=<password> -file=<file_name>.xml
-optionset=TIEUnconfiguredExportDefault
-uid=<uid_of_ConfiguratorContext/
Dictionary>
-targetsites=<target_site_id>

* tcxml_import
Example:

texml _import -u=<userid> -p=<password>
-File=<file_name>_xml

Low level TC To replicate, synchronize, and transfer ownership of data, use  Not applicable
XML the following command line utilities:

* tcxml_export
Example:

tcexml_export

-u=<userid> -p=<password>
-File=<file_name>_xml
-optionset=TI1EUnconfiguredExportDefault
-uid=<uid_of_ConfiguratorContext/
Dictionary>
-targetsites=<target_site_id>
-low_level -force_retraverse

* tcxml_import
Example:

texml _import -u=<userid> -p=<password>
-File=<file_name>.xml -low_level

PLM XML Not supported Not applicable
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Note:

variable set to a valid key value.

In this version of Teamcenter, the use of the TC XML low level features of the data_share and
data_sync command utilities is restricted and requires the SITCONS_AUTH_KEY environment

TC XML data exchange compatibility

The Teamcenter configurator TC XML data cannot be exchanged across all Teamcenter versions. This is
a general limitation of TC XML data exchange whenever there are major data model changes across
Teamcenter versions. Because Product Configurator on Rich Client — Usage in Teamcenter 10.1.7 has
major data model changes, any TC XML data exported before Teamcenter 10.1.7 cannot be imported to

Teamcenter 10.1.7 or later.

Configurator Context with new
Availability Rules

The site administrator deletes all
obsolete Availability Data (old construct)
I

Configurator Context with new
Availability Rules and obsolete
Availability Data (old construct )

T

Configurator Context with new
Availability Rules and obsolete
Availability Data (old construct )

T Run migration utility

Configurator Context with Availability
Data (old construct)

T

Configurator Context with Availability
Data (old construct)

Master site

Multisite

101.7 or
later

Multisite

10.4.7 ar
later

10.1.7 or
later

1047 or
later

Upgrade to
101.7 or
later

Multisite
10.1.6

Configurator Context with new
Availability Rule

|

Configurator Context with new
Availability Rules and obsolete
Availability Data (old construct )

D't run rmigration utility
for replica availability data

Replicated Configurator Context with
Availability Data (old construct)

T

Replicated Configurator Context with
Availability Data (old construct)

!

Replicated Configuratar Context with
Availability Data (old construct)

Replica site

You must select one of the following as a root object of configurator data sharing to ensure that all

associated objects are exported:
» Configurator context

» Configurator dictionary

Configurator does not support data exchange of other configurator objects such as a family, feature,

product model, or rule as a root object.
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You can create and allocate additional features, feature families, and groups to a configurator context
based on the ADD_CONTENT and REMOVE_CONTENT privileges. The same privileges are also required
when adding or removing rules from a configurator context.

If you need to change features, feature families, and groups, you must have the WRITE privilege for
these objects. Thus, these objects can only be updated at the owning site.

» The WRITE privilege is not required for the configurator context.

You can therefore create and allocate additional objects to the replicated configurator context if the
ADD_CONTENT and REMOVE_CONTENT privileges are granted to them.

If your business process requires authoring data at multiple sites, or your site may need

to exchange configurator data with another Teamcenter site in the future, Siemens Industry
Software Inc. recommends to attach a naming rule to the ID property of association threads

and threads for generic configurator rules, such as Cfg0AbsAssociationThread.fndOThreadld and
CfgOAbsRuleThread.fndOThreadld.

Note:

Siemens Industry Software Inc. recommends that you maintain a single master site for authoring
and modification of your configurator data. You can then replicate your data to other sites.

Warning:

If your site contains Product Configurator data with a large number of configurator rules, such as
constraint rules or variant rules, it also contains a large number of expression objects. TC XML high
level import of a large set of data can encounter scalability and performance issues.

Performing calculations

About external calculations

Your business process may require you to calculate parameters during configuration. The configuration
process may require string processing operations, mathematical functions, or complex algorithms that
cannot be expressed as native rules within Product Configurator.

Your company may already have existing programs for custom calculations that need to be leveraged
during the configuration process. In the current release of Teamcenter, you use the external calculations
functionality to include such operations during the configuration process.

For example, the following scenario uses a fictitious company that delivers highly-configurable industrial
cranes to customers all over the world. This company has developed proprietary and legacy knowledge
systems to calculate the optimal number of pulleys and the preferred wire rope diameter and length
based on various requirements, such as lift capacity, working height, and support points. Because these
calculations are complex and non-linear, you cannot precalculate these values and save them in the
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system as logical Product Configurator rules. Instead, Teamcenter calls those external systems to perform
calculations during the configuration solve process.

External calculations can be performed before or after the configurator solve. Calculations performed
before the solve are used to calculate values for feature families. Then, those feature families participate
in the solve. During the solve, the system applies configurator rules that refer to the participating feature
families. Calculations performed after the solve are used to calculate results that consume values from
feature families configured during the solve process.

The process of invoking external operations from Product Configurator involves:
* Marshalling the feature families and values that are needed by the external calculation into XML
* Sending that XML to a Web service that performs the calculation

* Unmarshalling the returned XML and setting feature values based on the solve results

Note:

External calculations are only available in the four-tier installations of Teamcenter. They are not
supported in the two-tier clients.

Calculation phases

Preprocessing

l

ConfiguratorSolve
BASE
0K q
& —» Post-processing —h—.
Validate Expand
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The external calculation and processing of functions during the Product Configurator solve process
consist of multiple phases:

* Preprocessing (PRE)

During this phase, you may leverage external or legacy calculation functions before the solve is
initiated by using any feature families set by the user or imported as an input and making the
calculation results available to the solve.

Note:

If a preprocessing calculation results in an error, the order validation and expansion processes
do not occur in the system.

* BASE

During this phase, the order string validation and expansion solve operations are performed in the
system.

* Post-processing (POST)

During this phase, after the successful completion of the solve, you may leverage external or legacy
calculation functions using an input containing any feature family values determined during PRE
calculations or during the solve. The calculation results supplement the feature family values from the
solve.

Note:

If the order is determined to be invalid during the solve, the post-processing calculations do not
take place.

PRE and POST processing calculations are not directly executed in Teamcenter. They are only managed
in Teamcenter. A separate, customer-provided calculation service performs the actual calculation.
Teamcenter sends the inputs to the calculation service. When the results are returned to Teamcenter, it
updates the corresponding feature families.

The following is required for the customer-provided calculation service:

1. Acustom calculation service (Web service with RESTful API) that directly includes the calculations,
algorithm, and optional logic. It subsequently may call one or more services that perform the
calculation. It can also be a wrapper that calls a calculation program, a library, or a function

2. A capability to unmarshal the XML to obtain feature values required as inputs and determine the
features that must be calculated and returned as outputs

3. Ifrequired, a capability to verify the calculation request is authentic based on a JWT token sent
from Teamcenter
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4. A capability to marshal an XML that includes the calculation outputs and, optionally, a list of error
conditions and explanatory messages.

Within the PRE or POST phases, multiple external calculations may be executed in a specified sequence.
The system evaluates any failure returned from the external operation based on the specified severity.

Note:

In the current release, the system considers all failures as errors, and once encountered, it stops
the operation.

XML interaction with external calculation operations provide and accept features as follows:

* Features introduced during the PRE phase are handed over to the solve to be validated. They are
presented to the user when viewing the variant criteria.

* Features introduced during the POST phase are presented to the user, but they are not revalidated by
the system.

Note:

The calculation service is called during the PRE or POST phases of the Product Configurator solve
operation. This calculation requires additional processing. Depending on the complexity of the
external calculation, it may impact the solve performance.

The security of the data is controlled by the custom code. The code must adhere to the
Teamcenter access control mechanism and not violate security of any information.

The initiation (PRE) phase example

The following represents the conversion of an imported raw order string, sometimes referred to as a line
string, into individual feature families suitable for consumption in Product Configurator.
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In this example, the external calculation uses the feature family that contains the raw order string as an
input. It splits the delimited string apart and returns the values for individual feature families as outputs.
Then, the system proceeds with the standard validation and expansion process.

The POST processing example

The following displays the quantity (non-occurrence) calculation.

Volume of
Transformer oil
 EEEE—— .
‘ ‘ ‘ ‘ ‘ ‘ ‘ calculation
Empty tank Corefwindings Cooling fin

Liters of ail

In this example, the external calculation consumes the volumes determined during the solve as an input
and provides the value for the liters of oil feature family.

External calculations process flow

An external operation is facilitated by calling customer calculation service RESTful APIs using the
microservice framework with published RESTful APIs.
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#3 Create extemal
operations BO using
SEIVICE Name, service
operation name, inputs,
and outputs.

Teamcenter Micro

sernvices ufility

. Construct external
operations with service
information.

Fetch list of external

operation objects for
context | |
Calculations services
. Inputs
. HTTP request Calculations 2 Calculations 1

* (1) During initial setup, an administrator creates one or more new calculations services with published
RESTful APIs.

* (2) A configurator administrator creates one or more external operation objects using standard
metaframework APIs and specifies the following:

* The service end point and the service operation name created in the initial step
* The list of input and output feature families

A configurator administrator creates one or more External Operation Block objects for PRE and POST
phases, associates the required operation objects to it, and specifies the required order of execution
within the block.

Product Configurator — Deployment and Administration, Teamcenter 2412 6-31
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* (3) & (4) A configurator user clicks Validate % or Expand :¥ in the Variant Configuration view.

The system assesses if the External Operation Block and operations are registered to the current
configurator context. If so, it retrieves the required information about the operations.

* (5) The system uses the service end point and the service operation name of registered operations

to invoke calculation service. The inputs are configured by users and outputs are consumed by the
Product Configurator solve operation, depending on the phase of the operation.

Setting up external calculations in Product Configurator

Prior to calculating parameters during configuration in Product Configurator, you need to develop your
own calculation Web service which may be called to perform external operations.

Create custom HTTP-based RESTful APIs, such as:
* A base URI, for example, http://xyz.com/calculations/
» Standard HTTP methods, for example, GET, POST, PUT, PATCH and DELETE

The RESTful APl needs to accept the content type in XML. The request body contains the request XML.
Product Configurator invokes the RESTful API using the HTTP request.

For example:

In the following scenario, Teamcenter uses Drill Diameter and RPM (rotational speed) as inputs to
calculate Cutting Speed using an external calculation. The formula to determine the cutting speed

is (Diameter*RPM*Pi)/12. Then, the system uses configurator rules to determine Material. The
Material constraints require Cutting Speed, therefore, the calculation proceeds with the PRE calculation
phase.
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Suppose your company Web service URLis 127 .0.0.1:5000 and the RESTful APl is /
configuratorcalculations/vl/cuttingspeed.

POST /configuratorcalculations/vl/cuttingspeed/

ccbebced0edaech92d193086543Fbc3b7e7748F4c3982548461d13af4ed6acc3 HTTP/1.1

Host: 127.0.0.1:5000

Accept: */*

Accept-Encoding: deflate, gzip

Authorization: Bearer eyJhbGciOiJSUzI1INilsInR5cCI6IkpXVCJI9.

eyJpc3MiOiJOY3NIcnZIciIsInN1Yi 16 1kNvbmZpZ3VyYXRvckNhbGN1bGFOaWw9ucyJ9.

R9KoC6Gg8ki CUwLLakJAL1eVzT7MoyNi IUaU8yMBFayOwaOPYEPFMTOX1UUdVM_

zuydcwjaqYwZ9rx898P1sv1TmjRpKpo38BhSdNx I 3KFhtZ0OnGWXszDusfu4VUEIH2eR2AJISh2QXtUp7uES9Bas6THD

1Uzcd9YMvQn4q9JLIHH1C_UM7mKS99dQje0zhOsk9i0OhVNKi3DnwAel4oWxin-hMX5QcJriYBp-CEaCh31QBW6AuUi

IMOd5vmwTzvbpwkGxeZE2mnjAi5DDQ17gT1__ 8INkmiY2D99zaCPtkPrTIKbwul TK4wdm-
CsiMTcCU5G71SSzeSIWp5188cvNOEW==

Content-Type: application/xml

Content-Length: 786

This HTTP Request comprises the following:
* Request body

* Authentication

Request body

It contains a request in the XML format with the ExecuteOperationRequestType schema. The response
from the calculations Web service is using the ExecuteOperationResponseType schema.
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<I-- External Operations Request:
This schema is used to send the external operation®s input
parameters as
XML while invoking the external operations.The input parameters such

as
input families,its values and requested families are expected to be
populated as per this schema while invoking the external operation.
As inputs to this request, it takes input families as featureFamily,
values as fTeatureValue and expected families as featureFamily. The
operation name can be specified for information that which external
operation is being invoked. In the external operation, these values

may
be used to calculate outputs. The external operation is expected to
return calculated values for requested families

-—>

o e e
-—>

<xsd:complexType name="ExecuteOperationRequestType">
<xsd:complexContent>
<xsd:attribute name="operationName" type=''xsd:string" use="optional'>
<xsd:annotation>
<xsd:documentation>
Name of the external calculation operation to be executed by
custom
code.
</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:element name="featureFamily" type="FeatureFamilyType"
minOccurs=""0"
maxOccurs=""unbounded">
<xsd:annotation>
<xsd:documentation>
The list of feature families for which value permutations are
available.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="featureValue™ type="FeatureValueType"
minOccurs=""0"
maxOccurs=""unbounded"'>
<xsd:annotation>
<xsd:documentation>
An optional list of feature values. If the request includes one
or more fTeature values of a featureFamily, the remaining values

this family are ignored when generating the value permutations.
</xsd:documentation>
</xsd:annotation>
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</xsd:element>
<xsd:element name="requestedFeatureFamily" type=""FeatureFamilyType"
minOccurs=""0" maxOccurs=""unbounded'>
<xsd:annotation>
<xsd:documentation>
The list of feature families for which value permutations are
requested.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
</xsd:complexContent>
</xsd:complexType>

o
-—>

<I-- External Operations Response
e

<I-- This schema is used to receive the external operation®s output
parameters

as xml while invoking the external operations. The output parameters such
as

requested families and its values are expected to be populated as per
this

schema while sending calculated values to the caller of external
operation.

This response takes expected families and values as featureFamily and

featureValue as inputs to this response. The response includes the status

(StatusType ) of external function executed. This is used to populate
success

or failure of external function along with related error messages.

The operation name can be specified for information that which external

operation is being invoked. -—>

<xsd:complexType name="ExecuteOperationResponseType'>
<xsd:complexContent>
<xsd:attribute name="operationName" type=''xsd:string" use="optional'>
<xsd:annotation>
<xsd:documentation>
Name of the external calculation operation executed by custom
code.
This is for the information to know response is coming from
which
external operation.
</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:element name="featureFamily" type="FeatureFamilyType"
minOccurs="0"
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maxOccurs=""unbounded"'>
<xsd:annotation>
<xsd:documentation>
The list of feature families for which value permutations are
available.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="featureValue'" type="FeatureValueType"
minOccurs="0"
maxOccurs=""unbounded"'>
<xsd:annotation>
<xsd:documentation>
An optional list of feature values. If the request includes one

or
more feature values of a featureFamily, the remaining values in
this
family are ignored when generating the value permutations.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="'status' type="'StatusType' minOccurs=""1"
maxOccurs=""unbounded"'>
<xsd:annotation>
<xsd:documentation>
In case of success code will be "0", or In case of failure
error

will be reported and code will be none "0".
</xsd:documentation>
</xsd:annotation>
</xsd:element>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="ExecuteOperationRequest"
type=""ExecuteOperationRequestType" />

<xsd:element name="ExecuteOperationResponse"
type=""ExecuteOperationResponseType" />

The following is the request example of the request body sent from Product Configurator for
DrillDiameter of 1 and RPM of 100 which requests CuttingSpeed.

Request Body:
<?xml version="1.0" encoding="UTF-8" standalone=""no" 7>
<ExecuteOperationRequestType operationName=""cuttingspeed’ user=""">
<featureFamily description=""" 1d="1D0000024D73E97D00" mandatory=""1"
modelFami ly=""0" name=""RPM" namespace="'000042" valueType=""Iinteger"/>
<featureFamily description=""" 1d="1D0000024D73E97F88" mandatory=""1"
modelFamily=""0" name="DrillDiameter'™ namespace="000042"
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valueType=""integer'/>
<requestedFeatureFamily description="" id="1D0000024D73E98148""
mandatory=""1"
modelFami ly="0"
name=""CuttingSpeed" namespace="000042" valueType=""floatingPoint"/>
<featureValue description=""" id="1D0000024D033C6E08" name=""100"
namespaceRef=""1D0000024D73E97D00"" />
<featureValue description=""" id="1D0000024D73E99168" name=""1"
namespaceRef=""1D0000024D73E97F88"" />
</ExecuteOperationRequestType>

The following is the response example returned from the calculations Web service and consumed by
Product Configurator with CuttingSpeed calculated as 26.1799387799.

Response Body:
<?xml version="1.0" encoding="UTF-8"7?7>
<ExecuteOperationResponseType>
<featureFamily description=""" 1d="1D0000024D73E98148" mandatory=""1"
modelFami ly=""0" name=""CuttingSpeed”™ namespace=""000042""
valueType=""floatingPoint” />
<featureValue description=""" 1d="1D0O0000000049AE888" name="26.1799387799"
namespaceRef=""1D0000024D73E98148" />
</ExecuteOperationResponseType>

Note:

The response schema contains the status code because it is required in custom operations. In the
current software release, the severity is not supported.

Add code in RESTful APl and build the calculation server. Then, deploy it.

Note:

Use any standard framework for building and deploying RESTful APIs.

1. In RESTful APIs, handle the HTTP request as follows:
* Check the HTTP request method, for example, GET or POST.
* Verify the authentication sent in HTTP request.
* Read the body from the HTTP request in the XML format.
* Read the request XML and extract families and values.

* Sample code is provided in C++ to parse XML and to write the response XML. This sample code is
located at <Teamcenterinstallation path>/TR/sample/CfgOconfigurator.
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2. Run the calculations code.
3. Populate the response XML with request families and features.
4. Send the HTTP response.

* Handle any errors in the calculations and appropriately send the HTTP response code.

Authenticating calculation Web service requests

Because calculations may contain proprietary algorithms, Teamcenter provides a mechanism to pass
information in the request that may be used by the customer's calculation Web service to ensure the
request is coming from Teamcenter and not from a malicious source intended to reverse-engineer the
calculation service.

Product Configurator uses the JWT mechanism to authenticate the request. The system generates
the JWT token and adds it in the HTTP request. The JWT token uses the secret key provided in the
ConfiguratorCalculationsSignerKeyPath preference.

Authorization: Bearer <JWT Token>

Note:

To generate the JWT token, Product Configurator needs the Signer Key. An administrator needs
to generate and provide the path of the Signer Key accessible in the Teamcenter server. The path
must be set using the string ConfiguratorCalculationsSignerKeyPath preference. The preference
value is <Path of Signer Key>.

The Signer Key is a secret key. It must be stored in a secure location with restricted access.

Calculations web services may verify the JWT token which is present in the HTTP request. The verification
must be performed using the Verify Key which is generated along with the Signer Key. The Verify Key
is placed in the location where it can be accessed by the calculation Web service.

Note:

The Signer Key and the Verify Key are generated in the .PEM format.
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Examples of the Verify Key and the Signer Key

» Sample Signer Key ( RSA private key )

M1 1Eog I BAAKCAQEANzY i s1Zj FNBObBgKFMSvvkTtwlvBsalq7S5wA+kzeVOVpViw
kWdVha4s38XM/pa/yr47av7+z3VTmvDRyAHcaT92whREFpLVvOcj51TeJSibyr/Mr
m/YtjCzZVWgaOY IlhwrXwKLgPr/11inWsAkFlytvHWTXZYEcXLgAXFuUuaS3uF9gEi
NQWzGTU1vOFgkqTBr4B8nW3HCN47XUu0t8Y0e+1¥4s40xQawwD79J9/5d3Ry0vbY
3AM1FtGI i1 JvOWRs I FVChDpYStTCHTCMgtvWhV6L11BWkpzGXSW4Hv43qa+GSYOD2
QU68Mb590Sk20B+BtOLpJofmbGEGgvmwyC19MwIDAQABAOIBACIARg2wkItjtcjs
kFvZ7w1JAORHBEUFEOL1EU27z01 IgbgyAcAl 7g+/1bip4Z/x11VES84/yTaM8p0go
amMhvgry/mS8vNi 1BN2SAZEnb/7xSxbFIb70bX9RHLJIgKNp5GZe2 jexw+wyX lwaM
+bclUCrh9elltH7 IVUrRrQnFJfh+is1TfRon9Co9L 10GwoNOXxObyrrngU8Ak3Y6D9
D8GjQA4EIM94ST3izJv8iCOLSDBmzsPsXfcCUZFmTFZ5DbUDMbMXRNS03nQeoKGC
OL j 9FkWcFfmLcpGISXTO+Ww1L7EGq+PT3NtRaelFZPwjddQ1/4V905kyQFLamAASY
1SpE2wkCgYEAY10PLQCcZt4NQNQzPz2SBJQQN2P5u3vX1+zNVKP8w4eBvOvWuUJJIF+
hKGNNnSxXQrTkvDO1UddSKOzHHgSg4nY6K02ecyTOPPm/UZvtRpWrnB jcEVtHEJINp
bU9pLD5iZ0J9sbzPU/LXPmuAP2Bs8JImTn6aFRspFrP7W0s1Nmk2jsmOCgYEAyHOX
+jpoqgxjaefZfkUrg5GbSEhf+dZg I FOtTOASbVg8 1 YwWEmNK/pniLG/z17¢c+GITcOB
BwfMr59EzBqg/eFMI 7+LgXaVUsM/sS4Ry+yeK6SIx/ot IMNVEDFgxsLD8CPMCRvecC
2Pip4uSgr10MOeb 19XKp57GoaUWRWRHawV4Y6h8CgYAZh14mh4qZtnhKjY4TKDjx
QYuFfXSdLA19v3FxmvchDwOgn4L+PRVAMWDNms2bsLOm5uPn104EzM6wlvzz1zwKz
5pTpP100jgWN13Tq8+PKvm/4Ga2MjgOgPWQkslul0/oMcXbPwWC3hcRdrotcQtn9
ImFOn2spL/6EDFI1d+Hp/7QKBgAg IWd i XsWckdE1FN91/NGHsc8syKvj jklonDcwO
NvV i5vcba9oGdE 1IX3e9mxqUKMrw7msJIvIMX8LWyMQC5L6YNYHDFbPF1g5L4i8j
8mRex97UVokJQRRA452V2vCO6S5ETgpnad36de3MUxHgCOX3gL382Qx9/ THVmbma
3YTRAOGAUXL/Eu5yvMK8SAt/dJK6FedngcM3JEFNp ImtLYVLWhk I INRGDwkg3 15K
y18Ae9n7dHVueyslrb6weq7dTkYDi3i10YRWBHRK IQhO6WEdbxt0shTzAJvvCQfrB
J9/3747WSst/zBTcHIhTRBAAVv60mdhV4/dD5YBFLAKLrd+mX7iE=

————— END RSA PRIVATE KEY----—-

* Sample Verify Key (RSA public key )

MI1B1jANBgkghk i GOWOBAQEFAAOCAQ8AMI IBCgKCAQEANzyis1Zj FNBObBgKFMSY
vkTtwlvBsaJq7S5wA+kzeVOVpVWwkWdVhad4s38XM/pas/yr47av7+z3VTmvDRyAHC
aT92whREFpLvIcj51TedSibyr/Mrm/YtjCZVWgaOY lhwrXwKLgPr/11inWsAkFly
TtVHWTXZYEcXLgAXFuUuaS3uF9gE iINQwzGTU1vOFgkgTBr4B8nW3HCN47XUuOt8Y0
e+1F4s40xQawWD79J39/5d3Ry0OvbV3AM1FtGJ i JvOWRs I FVChDpYStTcHTCMgtvWb
V6L11BWkpzGXSW4Hv43ga+GSYOD2QU68Mb590Sk20B+BtOLpJofmbGEGgvmwyC19
Mw 1 DAQAB

————— END PUBLIC KEY-----

Using OpenSSL tool/API, you can generate RSA Public/Private Keys that are used as the Verify Key
and the Signer Key, respectively.

Your administrator can use any library or tools available over the internet to generate the Signer Key
and the Verify Key in .PEM format.
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Creating business objects for calculations

To use external calculations in Product Configurator, you create the following objects using TC or RAC ITK
APIs:

* External operation object

For each external calculation, you create an External Operation object related to the corresponding
configurator context. It specifies the service endpoint, the service operation name, the input families,
and the output families. You can add more input and output families to the operation object to submit
multiple families to the same external calculation or to request multiple output families from the
same external calculation. The service operation name must be the same as the RESTful API. The
service end point and the service operation name can be changed as needed.

For example:

Using Impact Analysis, you can view all objects referenced by the selected configurator context.

. Summary [T 024308 ConfiguraterCalculations (Varabaity Erploon) | 3] “Variant Corfiquration ¥ impact Analysis 1

Lesrch Ted L& % | Where Referenced | Depth:

s 024324-ConfiguratorCalculations
'Where Referenced Optscns [Applcable for one level depth onby}
Type v  Relsboa £

& Q34 Ay Statur Workng (Modifd) 1
3 Newstuli—
< 105001
<t 1ol
o= 115001
TR

e i }—tu &umﬂﬂpﬁumcmwwwj
" CustingSpeedPrediock IO
atus; Wearking

The properties window below displays the external operation input and output families.

-0 024224-ConfiguratorCaleulationt
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#  External Operation

Deprecated - External Operation I0: [EutemalCaloulations Cutting Soeed

Deprecated - Extenal Operation Name: uttingspeed

Dugital Signature Rates 1o

External Operation Input Families: || Dl Diameten/ 001
B RPM/OM

External Operation Output Families: || B CuttngSpeed 001

External Qperstion Service Endpomt: fheep://127.0.0,1:5000

Exterrial Qperstion Service Operation Name [/eo mfiguratorcalculations/v fouttingspeed

Group ID: Mg dbe ™
Has Tracelink: True ® False

ID: ExtemalCalevlations CutingSpeed

IP Logged: True ® False

In Process: Tern (@ Eabon
General I

=]E
| X Cancel || &7 Chece-Qutand Ede |

» External operation block

External Operation Block is used to associate one or more External Operation objects with a PRE or
POST calculation event for a given configurator context. This block object is related to the configurator
context. It sets the applicable stage, either PRE or POST, and contains a list of External Operation
objects. When called, Teamcenter dispatches each External Operation object in the sequence listed
in the block.

For example:

As the properties window displays below, the following External Operation Block contains two
external operation objects.

Product Configurator — Deployment and Administration, Teamcenter 2412 6-41
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®  External Operation Block

-~

Cwrier: ) teadmin fteadming ™
Protection: | RDIC- - cOP ] i UNGE-LLmbs O TZVm

Revision I0: | g
Sequence Mumber:
Type |Exdemal Operation Block
User Can Unmanage: & 1. False
Yersion Limit: |4

cfgiConfiguratorContesd: [gh 000042 CaloulationsCan -
cfglExecutionStage: Pre ol

FglExtemalOperations: [, ExtemalCalculsbonsCuttingSpesd /001

Show ermpty propertied..,

General

E

| X Cancel || &7 Check-Outand Edit |

Calculations may be performed prior to the solve operation and after the solved operations. For a
given configurator context, you can create only one external operation block object for the PRE phase
(before the solve operations) and the POST phase (after the solve operations).

Performing calculations during solve in Product Configurator

In the current release, calculations are supported on the Validate and Expand solve commands.
Calculations are performed before and after the solve.

When you click Validate %\ or Expand ¥ for variability configuration or BOM configuration, the system
contacts the specified web services to perform the calculations.

Note:

Your administrator enables calculations by setting the CfgOEnableExternalOperationExecution
preference to true.

For example:

1. In Product Configurator, click Open Variant Configuration view . on the toolbar to configure
variants for the configurator context.

2. Type any values that may be required by PRE calculations.
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El *Wariant Configuration i3

B | &2

Biw|loa @&

gumaenny

® Any Status; Working (Modified) "E. No Effectivity It No Rule Date

Inputs (= DrillDiameter
1
W 2
5
8
= RPM
« 10
Output % = CuttingSpeed
* i= Material
Aluminium
Brass
Steel
Wood

3. Toview calculations results:
* Click Validate [\ to validate your input.

* Click Expand :# to allow the system to consider all system rules to validate your input and assign
features or precise values to the feature families using system knowledge.

4.  Prior to solve in Product Configurator, the system locates an available External Operation Block for
a given configurator context in the PRE phase. Once located, each external operation is executed
for a corresponding block of configurator context. Results, given by a custom function, are updated
as the input criteria.

Modified and updated criteria is provided by the system to the solve operation.

5.  After the solve executes again (POST phase), if a POST External Operation Block is present, the
system performs calculations.
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Troubleshooting errors during calculations in Product Configurator

If you experience problems with the calculation Web service, the system generates error messages.
These errors must be reported to your system administrator.

The following are examples of the errors reported by Teamcenter.

1. The calculation web service is not running or unable to connect.

dan irvvahd expresison was fownd (Contet: Connection error has occumed while connecting to LIRL “hittpc// 127.000.7:50007, HTTP status code is 0. Please
repon this £ror 1o your ByTbom sdminigiraton.).

= Detals

An ievald expresion wad found (Contet: Connection eiror has occurred while comnecting to URL “hitge//12T.0.0.1:50007, HTTP statws code it 0. Flease report the
&t te yous system sdministratos.).
Connectson ernor hus o<curmed while connecting to URL “kitpa/ 1270000 5000°, HTTP status code 1 0. Pleste repont this emae to your system sdminetratos,

o

2. Product Configurator fails to generate the JWT token due to an absence of key or an invalid key
path.

& irvalid evpression s found (Contest: An eror occured while genersting the suthonzation toben for the eternal cperation
“ExtermalaloulstionsC uttangSpend 0017, Please repor this ermer to your system sdminrirater.).

= Dty
& irvvalid expression veas found (Context: An error oocunmed while generating the authorization token for the edemal operastion
“ExtemalCaloulstions CuttingSpeed 0017, Please report thas error o your systemn admanistrator.).
An airor occurned while generating the suthcezatson tolen for the edernal eperaton “EdemalCaloulsticnsCuttingSpeed 001", Please repodt th amor 1o your
Tystem sdminatrstor.

O
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3. The calculation web service end point or service operation is empty or invalid.

Aniervalid expression was found (Context The evtednal cperation “ExternalOperationSquare_131003_ 132643 217001 conndt be executed, beciuse the value
= for the property "Extemal Operation Serice Endpont™ m svalid.).

w [Detaals

An eryald expression wat found (Contet: The extemal operstion “DtemalOperstionSquane_191003_ 132643 2170007 cannot be executed, becauie the value ™ For
the peeperty “External Operation Servoe Endpoint” i imealid ),

The external operation “ExtemalOperationSquare_ 131008 _ 132643 _21/0017 cannot be eoecuted, because the walse = for the property “External Ciperation Service
Endpaint” ig imaalid.

oK

Enable log files for the external operation block

Your administrator can enable the logging of the External Operation Block request and response. It is
controlled by the Enable Log on the External Operation Block property.

If enabled, logs are written in the server syslog file.
M Properties

®  External Operation Block

Creation Date: |5_ger-2019 ||18:05

Current Mame: [ExternalOperationPreCalsBlack

Date Modified: (g5 0et-2010 ||14:

Digital Signature State: 1jone

External Operation Block Enable Log: Trig ) Falic

Group ID: U5 diba
Has Tracelink:

rue (® Falye

ID% [External Operation PreCalsBlock

IP Logged: True ® False

In Process: True (® False

General

=]

| X Cancel || &7 Check-OutandEdit |
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Set Product Configuration preferences for Active Workspace

As an administrator, you can set the following Product Configuration site preferences or BMIDE
properties for Active Workspace.

* Configure how product lines, product models, and features are displayed as thumbnails in the work
area, as follows:

» Set the CfgOAbsValue.cellProperties site preference to define the list of properties displayed
in each tile. Each entry in the list should be in the format object_string , object _desc. If the
user wants to change the properties for a specific type of object, the administrator needs
to create a preference with that type in the format [ObjectType].cellProperties. For example,
CfgOAbsConfiguratorWSO.cellProperties.

Teamcenter allows you to use Name instead of ID as a primary business-relevant attribute in
Product Configurator based on a global setting. For more information, see Use Name or ID as the
primary business attribute.

* Groups, families, and features are sorted according to the value of the cfg0Sequence property.
If this property is same for two objects, the system sorts them alphanumerically. If thumbnails
are enabled for a particular feature type, the system reads the business_object.cellProperties
preference and checks if the object_string value is available. If so, it sorts according to the
object_string value as determined from the preference.

Note:

If you use Active Workspace 6.0 with Teamcenter 13.0 or 13.1, use the cfg0Objectid or
object_name instead of object_string.

¢ Set the default validation mode

Create the PCA_Default_Solve_Mode preference and set it to pcaOOrder for Order or pcaOOverlay
for Overlay mode. This preference is not available by default.

(Optional) Use the PCA_solver_profiles preference to create custom solve profiles in addition to the
Order and Overlay modes.

Run the numeric feature report utility

When configurator administrators or designated users create a numeric feature, under a family type such
as an integer or a float, the feature ID and the feature name must be the same. When they provide only
the feature ID, the system automatically populates the feature name with the same ID value and vice
versa.

As a user with administrative privileges, you can run the
report_numeric_feature_where_name_and_id_different utility to create a report of the numeric
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features where the names and IDs are different. For more information about running this utility, type
utility_name -h on the Teamcenter command prompt.

Optimize configurator rules to improve solver performance

You can optimize configurator rules to improve solver performance by using the constraint_optimizer
utility. When you run this utility, it simplifies the configurator rules in a given user session that includes
the configurator context, revisions rules, and solver profile such as Order Mode or Overlay Mode.

For more information about running this utility, type constraint_optimizer -h on the Teamcenter
command prompt.

Consider a simple configurator context as follows (example):

Model
M1
M2
M3
FamA (single select)
A1l
A2
A3
FamB (single select)
B1
B2
B3

Configurator rules (example):

R1: (M1 OR M2 ) Includes A1

R2: M3 Includes A3

R3: A1 Excludes ( B1 AND NOT(M2))
R4: A2 Excludes B2

R5: A3 Excludes B3

There are five configurator rules for this example. However, the list of relevant constraints can be
trimmed if the model is known in advance before executing the solve.
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Input selection for
model family Relevant constraints

M1 R1 is simplified to M1 Includes A1
R2 is optimized away
R3 is simplified to A1 Excludes B1
R4 is optimized away

R5 is optimized away
M2 R1 is simplified to M2 Includes A1

R2 is optimized away
R3 is optimized since it always evaluates to True
R4 is optimized away

R5 is optimized away

M3 R1 is optimized away
R2 is unchanged but relevant
R3 is optimized away
R4 is optimized away

R5 is unchanged but relevant

After running the constraint optimization utility, a constraint can have three states:
» Constraint remains active but was simplified.

* Constraint is detected as inactive and is temporarily removed from the configuration snapshot, if and
only if it collapses to a Tautology given the input configuration for which the rule set is optimized.

» Constraint remains active in its original form.

There are many real world scenarios where for a given choice of configuration criteria, the relevant
constraint list can be reduced to a considerably smaller size than the complete constraint list. This
trimming down of the constraint list can lead to faster solve execution and hence result in considerable
performance improvement during solve related operations.

Optimization based on inclusion criteria

To perform the optimization based on the models, you can include all the models in the inclusion criteria
file.

inclusive_criteria.txt example:
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[Namespace]Model=M1
[Namespace]Model=M2
[Namespace]Model=M2
Run the following command on the Teamcenter command prompt:

constraint_optimizer -u=Tc-admin-user -p=Password -contextltem=Product _Item1
fndOVariantNamespace property -revision_rule_name=Any Status,; Working -rule_date=3-Jan-2022
10:30 -icf=D:/inclusive_criteria.txt -spf=D:/solver_profiles.json

Where -icf= specifies the inclusion criteria to perform constraint optimization and -spf= specifies the
JSON file containing the list of solve operation profiles for which configuration optimization is computed.

Solve operation profile JSON file example:

{
" _comment”: "This is a sample provided for customer reference.",
"description': "The solver profile file with a single solver
profile,

that is, overlay profile. This is used as an input for constraint
optimization utility for generating optimization.",
"solveProfiles”: [

L

{
"key": "CFG_PROFILE_applyConfigConstraints”,
"value': true

}s

{
"key": "CFG_PROFILE_applyDefaults',
"value': false

}s

{

llkeyll :
"CFG_PROFILE_considerLowSeverityRulesForExpansion™,
"value': false

s

{
"key': "CFG_PROFILE_minErrorSeverity",
"value™: "Error™

3

{
"key': "CFG_PROFILE_minReportSeverity",
"value™: "Error™

s

{

"key": "CFG_PROFILE_preferEmptyValueForDiscretionary",
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"value': false

¥,

{
"key": "CFG_PROFILE_violationComputationTimeout',
"value': 4

by

}

Optimization based on reference families

To optimize every feature value in FamA, instead of providing the inclusion criteria containing A1, A2,
and A3, you can provide the reference family name.

reference_family.txt example:
[Namespace]FamA

This is instead of providing all the feature values in the inclusion criteria (inclusive_criteria.txt) as
follows:

[Namespace]FamA=A1
[Namespace]FamA=A2
[Namespace]FamA=A3

If you specify multiple family names in reference_family.txt, the system takes the Cartesian product or
the set of all possible ordered combinations consisting of one member from each of these sets.

reference_family.txt example for multiple families:
[Namespace]FamA

[Namespace]FamB

This is similar to providing inclusive_criteria.txt as follows:
[Namespace]FamA=A1 & [Namespace]FamB=B1
[Namespace]FamA=A1 & [Namespace]FamB=B2
[Namespace]FamA=A1 & [Namespace]FamB=B3

[Namespace]FamA=A2 & [Namespace]FamB=B1

6-50


https://en.wikipedia.org/wiki/Cartesian_product

Optimize configurator rules to improve solver performance _

[Namespace]FamA=A2 & [Namespace]FamB=B2

[Namespace]FamA=A2 & [Namespace]FamB=B3

[Namespace]FamA=A3 & [Namespace]FamB=B1

[Namespace]FamA=A3 & [Namespace]FamB=B2

[Namespace]FamA=A3 & [Namespace]FamB=B3

Run the following command on the Teamcenter command prompt:

-u=Tc-admin-user -p=Password -contextltem=Product_Item1 fndOVariantNamespace property
-revision_rule_name=Any Status, Working -rule_date=3-Jan-2022 10:30 -rff=D:/reference_family.txt
-relation=IMAN_reference -spf=D:/solver_profiles.json

Where

-rff= specifies the file containing a list of reference families for optimization.

-spf= specifies the JSON file containing the list of solve operation profiles for which configuration
optimization is computed.

-relation= specifies the generic relationship management (GRM) relationship type name with which the
optimized configuration snapshot should be attached to the configurator context item, for example,
IMAN_reference.

If a GRM relationship exists between the configurator context item and the configuration snapshot, the
attached rule set is used whenever users specify the system default rule date (see CfgORuleDateOffset
preference) even if the Configured As Of Date date of the rule set does not match the system default
rule date. That is, the presence of a GRM relation overrides the regular date based search mechanism to
ensure that the users get the benefit of an optimized rule set.

Depending on the way the revision rule is defined, the system may display warnings while opening the
Configuration view if the configurator objects were created, deleted, or changed in the period between
the Configured As Of Date date and the current system default rule date. In such a case it might be
required to update the CfgORuleDateOffset preference so that the system default rule date and the
Configured As Of Date date match.

Optimization based on exclusion criteria

To perform optimization based on exclusion criteria, you can exclude certain features from different
families. For example, you do not want to optimize A3 & B1 and A2 & B2. In such a case you can provide
the reference families and the exclusion criteria.

reference_family.txt example:
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[Namespace]FamA

[Namespace]FamB

exclusive_criteria.txt example:

[Namespace]FamA=A3 & [Namespace]FamB=B1
[Namespace]FamA=A2 & [Namespace]FamB=B2

This is similar to providing inclusive_criteria.txt as follows:
[Namespace]FamA=A1 & [Namespace]FamB=B1
[Namespace]FamA=A1 & [Namespace]FamB=B2
[Namespace]FamA=A1 & [Namespace]FamB=B3
[Namespace]FamA=A2 & [Namespace]FamB=B1
[Namespace]FamA=A2 & [Namespace]FamB=B3
[Namespace]FamA=A3 & [Namespace]FamB=B2
[Namespace]FamA=A3 & [Namespace]FamB=B3

Run the following command on the Teamcenter command prompt:

-u=Tc-admin-user -p=Password -contextltem=Product_Item1 fndOVariantNamespace property
-revision_rule_name=Any Status; Working -rule_date=3-Jan-2022 10:30 -rff=D:/reference_family.txt
-ecf=D:/exclusive_criteria.txt -relation=IMAN_reference -spf=D:/solver_profiles.json

Where
-rff= specifies the file containing a list of reference families for optimization.

-ecf= specifies the exclusion criteria to be excluded during constraint optimizations from all build
combinations of referenced families.

-spf= specifies the JSON file containing the list of solve operation profiles for which configuration
optimization is computed.

-relation= specifies the generic relationship management (GRM) relationship type name with which the
optimized configuration snapshot should be attached to the configurator context item, for example,
IMAN_reference.
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If a GRM relationship exists between the configurator context item and the configuration snapshot, the
attached rule set is used whenever users specify the system default rule date (see CfgORuleDateOffset
preference) even if the Configured As Of Date date of the rule set does not match the system default
rule date. That is, the presence of a GRM relation overrides the regular date based search mechanism to
ensure that the users get the benefit of an optimized rule set.

Depending on the way the revision rule is defined, the system may display warnings while opening the
Configuration view if the configurator objects were created, deleted, or changed in the period between
the Configured As Of Date date and the current system default rule date. In such a case it might be
required to update the CfgORuleDateOffset preference so that the system default rule date and the
Configured As Of Date date match.

Using Product Configurator utilities

Utility name Description
cfg0_add_solveprofile_on_variantrule Sets solve profile on variant rule objects.

cfg0_gen_enforced_cond Attaches an enforced condition to all constraint rules that do
not have any existing enforced conditions attached.

cfg0_ignore_constraint_on_vrule Searches variant rules for configurator contexts, SVR names,
or SVR IDs as input and updates boolean values for applying
configurator constraints on SVRs. Valid values are true and
false, and false is the default value.

cfg0_install_am_rule (System administration utility) Adds an Access Manager rule
entry to the Access Manager tree. This rule ensures that the
rule compiled dataset is not readable by anyone except DBA
members.

cfg0_stamp_completeness_on_vrule Searches variant rules for configurator contexts, SVR names,
and SVR IDs and stamps completeness state on SVRs if the
SVR is valid and complete.

cfg0_update_ruledate_translation_key Searches variant rules for configurator contexts, SVR names,
and SVR IDs as inputs and updates the rule date translation
key value on SVRs.

For more information about running these utilities, type utility_name-h on the Teamcenter command
prompt.

Generate the latest snapshot for modular configurations

In a modular configuration, typically, configuration contexts are hierarchically represented using
configuration modules. The modular hierarchy can potentially include a large number of configuration
modules. In order to perform Variant Configuration in the context of such modular hierarchies, a single
consolidated snapshot is generated that includes all the configuration context data and constraints
across the given hierarchy depth. Generating such a snapshot online is time consuming and thus the
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Teamcenter web client has the prerequisite that the compiled rule set for the given depth is already
available for validation, expansion, and solve use cases.

As an administrator, you can run the generate_compiled_ruleset_snapshot utility as a cron job on the
configuration context that has a modular hierarchy to always get the latest snapshot. This results in a
quicker solve.

For more information, see Improving the system response time for the configuration requests using a
snapshot mechanism.

The parameters required for running this utility are the configuration context ID, revision rule
configurations (revision rule, rule date) and hierarchy depth. A depth greater than 1 is used to include
the module hierarchy.

For more information about this utility, type generate_compiled_ruleset_snapshot -h on the
Teamcenter command prompt.

Create advanced search queries for variant rules

You can create custom advanced search queries using Query Builder to increase the efficiency of
searches by narrowing the criteria and expediting the results.

You can create the search query by accessing the Query Builder tile on the home page or by using Save
As on an existing query.

After creating a custom saved query for variant rules, you can edit the PCA_VariantRule_SavedQueries
site preference to add the saved query to the Search by option in the Load Variants dialog box. The
query should be based on the VariantRule search type in the dialog box. The query should always be
associated with the VariantRule business object or its subtypes.

The Variant Rules (Saved Query) is available by default in the Load Variants dialog box. It contains
fields such as Name, Description, Revision ID, and ID. If any of these fields are removed from the saved
query, they become unavailable in the dialog box.

Disable authoring of free form rules

Configurator administrators can create complex free-form SMT-based rules using the SMT Lib scripting
language.

By default, the CfgOEnableFreeFormRuleSupport site preference is set to true. You can disable
authoring of free form rules by setting this preference to false.

Enable the Modules tab in Active Workspace

You can enable the Modules tab in Active Workspace to allow users to browse the configurator modules
by setting the PCA_Display_Modules site preference to true. By default, it is set to false.
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Allow users to create variant rules or variant criteria

As the administrator, you can control whether users create variant rules or variant criteria using

the Cfg0OCreateVariantRuleType site preference. The preference can be set to either VariantRule or
CfgOVariantCriteria, which allows end users to create either variant rules or variant criteria, respectively
after selecting features in a configurator context. By default, it is set to CfgOVariantCriteria. Siemens
Digital Industries Software does not recommend using both variant criteria and variant rules at the same
time. If you have started using variant criteria, do not switch back to variant rules.

Allow users to save configuration changes to the current structure
or configurator context

You can set the PCA_attach_variant_to site preference to allow users to users to save configuration
changes to the current structure or the configurator context. By default, it is set to Context for
configurator context.
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About the Product Configurator data model

In Product Configurator, the data model for business objects distinguishes between user-facing objects
that are instantiable and their abstract parent classes that provide attributes, properties and core
functionality.

B Cfgﬂﬂ.h:l.iteml\l’aluehmih_I [} Cfg0AbsLiteralOptionValud I Cfgmhsln-:ludamdl
[CE CtgOLiteralValueFamily e Cfgnmeralapﬁonvam! IC: CfgOincludeRuld
I=* CfgOAbsLiteral Famllehult‘I B cf;mu;L;ﬁh|w|u.rhm1 £ CfgﬂAhsIndudeRuleThm:lI
1
B cfgnlitmlFamiMhmtlI ! CfgOLiteralValueThread [E CfgOincludeRuleThread

Every functional Product Configurator type, such as Feature (CfgOLiteralOptionValue), Family
(CfgoLiteralValueFamily), or Inclusion Rule, contains a pair of the abstract class and its
instantiable subtype.

The generic and functional behavior of objects in Product Configurator is implemented and managed

as the set of abstract classes. These abstract classes are inheritable. Users can subtype the

appropriate abstract classes, if required. The instantiable types inherit the behavior from respective
abstract parent classes, and they do not extend any additional functionality. By default, the instantiable
classes are leaf types that cannot be further subtyped. Siemens Digital Industries Software recommends
not to customize the default types.

Note:

Using Business Modeler IDE, you can create subtypes of the instantiable types. However, the
deployment of such a data model will fail.

Create, modify, update, or delete configurator objects by using
recommended ITKs

The recommended ITK APIs to load, unload, delete, and save objects in the Product Configurator data
model, for example, AOM_save_with_extensions, are mentioned in Files > tccore > aom.h (code) in
Integration Toolkit Function Reference.
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These APIs execute all extensions that are defined for the corresponding base action. These extension
must be executed to maintain data consistency for objects in the Product Configurator data model.

When it is certain that these extension are not required, you can use appropriate APIs in the modules,
for example, AOM_save_without_extensions. This can be useful for some scenarios, such as updating
the last modified date update or intermediate save operations for member objects during complex
operations.

Siemens Digital Industries Software recommends that you use bulk APIs, for example,
AOM_bulk_save_instances, where appropriate.

Product Configurator business type constants

Constant Purpose Default value

CfgOEnableEffectivityConfigur Specifies if the type supports False
ableBehavior the effectivity functionality. By
default, the following object
types support effectivity:

* Feature

* Product Model

e Summary Model

» Feature Package

e Feature Summary

* Inclusion Rule

* Default Rule

* Exclusion Rule

* Availability Rule

» Configurator Allocation

Siemens Digital Industries
Software recommends to
change the type constant
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Constant Purpose Default value
only for above types or their
subtypes.

Cfg0ThreadType Specifies the type of the thread Empty

class to be used when a new
instance is created.

Caution:

You must populate a valid
instantiable thread type
name for all instantiable
revision types. The
instance creation fails if
this type of constant
value is left empty.

CfgODefaultValueType Specifies which value type or Empty
subtypes are allowed for the
family type. This type constant
is applicable for family types.

Caution:

You must populate a
valid instantiable thread
type name for all
instantiable family types.
The instance creation

of the value for the
family fails if this type

of constant value is left
empty.

Product Configurator business types and the system checks they
perform

Product Configurator provides implicit checks to ensure the consistency of the system. These checks
cannot be changed or extended through customization.

Type Description System check
Family and its values Allows to keep consistency List of family types
between a family and its and its allowed value

value. The system ensures
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Type Description System check

that only certain value types  types and subtypes,
are allowed according to the  as follows:
type of the family.

* Family — Feature

e Summary Family —
Feature Summary

» Package Family —
Feature Package

* Model Family —
Product Model

e Summary Model
Family — Summary
Model

¢ Product Line
Family — Product

Line
Product Configurator In addition to the The Product
object type and its Cfg0ThreadType type Configurator object
thread constant, the system ensures  type must use the
that appropriate thread corresponding thread
types are used for the type in the thread

Product Configurator types. type hierarchy.
For example, system will not

allow to use a value thread

type used for the family type

instance.

Set preferences to manage custom Product Configurator types

Type Scope Purpose Default value
Cfg0CompoundOptionValueMemberTypes Site  Specifies the Cfg0OSummaryOptionValue::
type of value CfgOLiteralOptionValue

allowed for the CfgOPackageOptionValue::
compound value, CfgOLiteralOptionValue
such as package,

summary, to

be allowed

as members.

This is a multi-
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Type Scope Purpose Default value

value preference.
The preference

is defined

as <Compound
Value
type>:<Allowed
member value

type>

Cfg0OptionsDataSortProperty User Specifies the cfg0Sequence
column to be
used for sorting
the Product
Configurator
application views.
The property
internal name
must be specified
as the value.

CfgODefaultOptionFamilyNamespace User Specifies the Teamcenter
default family
namespace
property value
for new families
created in
the Variability
Explorer view
in Product
Configurator.

CfgOAvailabilityMatrixLoadCount User Specifies the 5
maximum number
of families to
be loaded in
the Availability
Matrix view
as pagination
strategy.

Examples to create a custom package, feature, and inclusion rule
In the following example, you create custom types for a package, a feature, and an inclusion rule.
1. Create a Business Modeler IDE project with appropriate solutions.

2. Create custom Package, Value, and Inclusion rule revisable types.
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3.

4.

B, CstdCustomValue X

4 ) Cfg0AbsConfiguratorWsSO
I & CfglAbsAssociation
1 3 Cfg0AbsFamily
I ) Cfg0AbsFamilyGroup
4 {2 Cfg0AbsModelScopedWS0O
4 &) Cfg0AbsRule
a 2 Cfg0AbsConstraintRule
a & CfglAbsincludeRule
) CfglincludeRule
@ Cst‘JCustomlncludeRulel
1 ) CfgDAbsValidationRule
I 2) CfgDAbsDefaultRule
4 ) Cfg0AbsValue
b ) CfgDAbsModel
4 ) Cfg0AbsOptionValue
4 §5) Cfg0AbsCompoundOptionValue
4 ) CfglAbsPackageOptionValue
D CfglPackageQptionValue
b ) CfgDAbsSummaryOptionValue
4 2 Cfg0AbsLiteralOptionValue
&) CfgOLiteralOptionValue

Create custom Package Thread, Value Thread, and Inclusion rule thread types.

4 &) Cfg0AbsConfiguratorWSOThrd
I & CfglAbsAssociationThread
I 2) CfglAbsFamilyGroupThread
I 2) Cfg0AbsFamilyThread
4 @) Cfg0AbsModelScopedWSOThrd
4 &) Cfg0AbsRuleThread
4 ) Cfg0AbsConstraintRuleThread
4 @ Cfg0AbsincludeRuleThread
) CfglincludeRuleThread
(B Cst‘JCustomlncludeRuIeThread|
b 2 Cfg0AbsValidationRuleThread
I 2) CfgDAbsDefaultRuleThread
4 &) Cfg0AbsValueThread
b &) CiglAbsModelThread
4 &) Cfg0AbsOptionValueThread
4 2 Cfg0AbsCompoundValueThread
4 ) CfglAbsPackageValueThread
@ CfgOPackageValueThread
@ Cst‘JCustomPackageThread|
b ) CfgDAbsSummaryValueThread
a @) Cfg0AbsLiteralValueThread
@) CigOLiteralValueThread
| CstoCustomValueThread|

Associate the revisable types and respective thread types.

B; Cst9CustomPackage X

sstormineludeRule

x

Modify Business Object Constant

w Business Object Cc

Modify Business Object Canstant

Modify Business Object Constant
Modify Business Object Constant Modify Business Object Constant Modiify Business Object Constant
Constant Name | CrgiThresdType Constant Name | CrgdThreadType Constant Name. | Cig0ThreadType
Type [ string Type [sting Tyee [String
Value [cssc ] Value | catecustomPacka i Value [CstacustomincludeRuleThread
(] Allow Medification in Custom temp

[¥] Allow Override in Sub-business Obje
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[+ Allow Modification in Custom templates

[ &llow Override in Sub-business Objects
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5. Deploy the data model.
6. In Product Configurator, open the Variability Explorer view.

Create custom values for your feature family. You can also create custom packages and custom
values for your package families.

B [E GrRr&22 Family Group
El (= Familyl_622 Siemens Family
+= CustomVl Custom Value
+= CustomV2 Custom Value
=] E:=_."1 PackageFamily Siemens Package Family
= ‘51 P1 Custom Package
= Custom\fl Custom Value

7. Open the Configurator rules view.

Create a custom include rule.

¥ 000622-CustomTest (Configurator Rules) 3¢

| Severity | Message
50947 <X Custom Include Rule Error @ Custom Include Rule
| j Error @ Eater Message Here

Allow users to revise custom types by editing the project.xml file

1. To allow users to revise custom types, add the following text in the project.xml file.

<OperationInputType typeName="Cst9CustomValueRevI"
parentTypeName="CfgéAbsLiteralOptionValueRevI"
typeClassName="Cst9CustomValueRevI"” description="" isAbstract="false"
artifactName="Cst9CustomValueRevI"/>
<TcTypeConstantAttach constantName="ReviseInput"” typeName="Cst9CustomValue"
value="Cst9CustomValueRevI"/>

2. Deploy your project.xml.

If you fail to add the above text in the step 1, users may see the following error when revising the
custom type value in Product Configurator.
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&, Revise error x|

9% The Business Object creation has failed for the abstract Business Object
| | "CfglAbsPackageOptionValueRevI”™, Please contact your site administrator,

Create custom objects required for Product Configurator by using
BMIDE

Configure Product Configurator using the Business Modeler IDE

Use the Business Modeler IDE to create custom objects used by the Product Configurator application.

Note:

Before working with Product Configurator objects, you must install the following templates to your
project:

e Build Conditions (bcsObuildconditions file)
* Configured Search Framework (srhOapsconfiguredsearch file)

» Teamcenter Configurator (cfgOconfigurator file)

Product Configurator rules business objects
You can create children of the following Product Configurator rules business objects:
» CfgOAbsincludeRule
Represents the abstract inclusion rule.
» CfgOIncludeRule
Defines the standard inclusion rule.
* CfgOAbsExcludeRule
Represents the abstract exclusion rule.
» CfgOExcludeRule

Defines the standard exclusion rule.
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» CfgOAbsFeasibilityRule
Represents the abstract feasibility rule.
» CfgOFeasibilityRule
Defines the standard feasibility rule.
» CfgOAbsDefaultRule
Represents the abstract default configuration rule.
» CfgODefaultRule
Defines the standard default configuration rule.

If you are creating a child of an abstract rule business object, you must provide a value for the
Cfg0ThreadType business object constant on the new business object to support creation of a child.

Add custom intents for Product Configurator

The cfgOintents property on the Cfg0AbsConfiguratorWSO business object specifies the object intent.
The cfgOintents property obtains its values from the Cfg0Objectintentions list of values.

If you want to add custom intents, add them to the Cfg0OObjectintentions list of values.

Set global uniqueness for a Product Configurator value

By default within Product Configurator, a family is unique within a namespace and a value is unique
within the family. You can make this restriction more stringent by making a value unique everywhere
through the use of multifield keys.

1. Open the CfgOAbsValueThread business object.

2. Onthe Business Object Constants tab, select the MultifieldKey constant, and click the Edit
button.

The New Multi Field Key dialog box is displayed.
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& Multi Field Key Wizard Lo [ ]5]

Mew Multi Field Key
Create or modify a miulti field key for the business object "CfgDAbsValueThread”, Use one or more @
properties from the available list of properties to create a key.

Value | [crgdabsvalueThread)
@ Mew /Modify Key () Select Existing Key
fovailable Properties Selected Properties

frd0Threadld{String[126]) il Move Top
owning_site{TypedReference)
timestamp(5tring[33]) Rernove Maove Up

Remove All Iowve Down

Audd Adl hove Bottomn

[#] Allow Modification in Custom templates
[#] Allow Crverride in Sub-business Objects

'.J.?\' Ewnesh Cancel

3. Select the fndOThreadID property and click the Add button to add it to the Selected Properties
box.

4.  Click Finish.

5. Save your changes and install the template.
Set context uniqueness for a Product Configurator value

By default within Product Configurator, a family is unique within a namespace and a value is unique
within the family. You can make this restriction more stringent by setting a value to be unique within a
context. You must add new extensions and author the appropriate code so that there are not conflicting
instances of a value in a given product context.

1. Add a new post action extension on the save method of the CfgOAbsAllocation business object.

2. From the va_list input supplied to this method, get the option value instance on which this post
action got triggered.




Define naming rules to customize configurator objects _

3. Getthe fndOThreadld property of the option value instance.

4. Using the configurator perspective object, get the option values that are allocated to the current
context.

5. Check if there is any already allocated option value instance that has the same ID.

If there isn’t any such instance, set the return call so that the instance gets saved. If there is such a
conflict, return the corresponding IFail token so that the save fails.

Define naming rules to customize configurator objects
You can define naming rules to customize the Product Configurator object IDs.

Siemens Digital Industries Software recommends that you set up naming rule guidelines for the required
objects. The system administrator can attach multiple naming rule schemes to configurator object
threads based on business needs.

Naming rules can be attached to the Product Configurator features, but use these guidelines for the
Boolean data type:

* You should attach the same naming rule to both the Boolean family and Boolean value. Only
attaching the naming rule to the Boolean value generates an error message when only Boolean
value is created.

* If you must attach different naming rules for Boolean family and Boolean value, customize the
Boolean family type and use it in Product Configurator.

Key points about the Product Configurator object IDs are as follows:
* Many Product Configurator objects have uniqueness constraints that involve the object ID.

* By default, Product Configurator does not enforce any naming rule patterns nor restrict the object IDs
to any specific pattern.

The system administrator sets up the required naming rules for configurator objects to ensure that
assigned configurator object IDs are unique when users:

» Create new configurator objects by either defining their own or using the system generated object
IDs.

* Import data.

When creating new objects, users have to either specify an ID or leave it blank. When users specify
an ID, Teamcenter assigns the user-specified ID. When users leave the ID input field blank, the system
checks whether naming rules are attached to this field. If the system does not find any naming rules
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associated with that object, the system uses an internal number generator to generate a new object
ID.

Caution:

If the system administrator does not provide an explicit naming rule to control the generation of
an object ID for a newly created configurator object, the system generates the ID based on the
default pattern.

Example of naming rules to customize configurator objects

Example of a custom naming rule for creating new business objects using the rich client.

Naming Rule : Cfg0CustomNamingRule1
* Details
Cfglconfigurator
Cfg0CustomMarmingRulel
Patterns:
Pattern InitialValue MaximumVal... Description Step
Annnnnnn ADDDO00D A%999999 Annnnnnn 1

Example of a custom naming rule for importing data from a different site.

Naming Rule : Cfg0CustomNamingRule2
* Details
CfgOconfigurator
CfglCustomMamingRulel
Patterns:
Pattern InitialValue MaximumVal... Description Step
DAnnnnnnn DAQOO0000 DAG999999 DAnnnnnnn 1

Both rules must be attached to Cfg0AbsConfiguratorWSOThread.fndOThreadld as follows:
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MNaming Rule Attaches of fnd0Threadld

Maming Rule Condition Inherited
{5 Cfg0CustomMNamingRulel 1 isTrue
(7 Cfg0CustomMamingRule2 i isFalse

Create naming rules for configurator objects

You can create naming rules to customize the naming of configurator objects. By default, no naming
rules are available. However, you can create a naming rule with a proper sequence to identify different
configurator objects. For example, you can create an inclusion rule that starts with INCO0O0T. This
number counter can keep incrementing till INC9999.

1. Create a BMIDE template project.

2. Create a new naming rule.
3. Add the naming rule you created by modifying the CfgOABsConfiguratorWSOThrd business

object.
4. Generate the software package to apply the changes.
5. Apply the changes using TEM.
6. Verify the changes in Active Workspace.
Procedure
1. Create a BMIDE template project.
a. Launch Business Modeler IDE (BMIDE).
b.  Create a new BMIDE template project, for example, b2namingrule.
c. In Dependent Templates, search for cfg and select Teamcenter Configurator.
d. Search and select all other dependent templates, and click Finish.

2. Create a new naming rule.

a. InBusiness Modeler IDE, select Extensions\Rules\Naming Rules, right-click, and select New
Naming Rules.
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File Edit BMIDE Mavigate Search Project

&llo][m] -

BEMIDE =
& Linked Daa Services
» o LDV
» w Opbons
» B Property Foamatters

v Aliashd Rubes

» % Application Extension Points
& Business Comexts

» £ Conditeong

i B2_ClghTesMaminghule
i Clg0Revisonld
8 Delault Basehee Suflix Rule
i Darfautt Custom Mote 1D Rule
i Defautt Requirement 1D Rule
i FndOEditContextid
= FndSnapshothaming Rule
& Revision Marming Rules
» B Teamcenter Component
» L User Exits
(& Progect Files
» & extensions

Window Help

w0 Launch Condigurations

BEEREcWEi =0 g5

-

| | ==
- Mew Naming Rules..
Haming Rule

Create a new Naming Rule
i

bt ramineg nube

HOH Loy - s N )
a *
HOThee

Mame: *[ 53

- | Pattern Initiafval.  Maxi_

b ——

<

Descripti_.  Step Ortset

Finish Cancel

COTs?
r2narming nube

- Maming Rule Attachments

b.  Specify a name, for example, B2_Cfg0TestNamingRule.

c.  Click Add and specify a pattern, for example, "CW"NNNN.

Product Configurator
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Edit Naming Rule Pattern O X

Pattern

Edit a Pattern

+*
Pattern: | Few"NNNN Insert LOV

Insert Rule
Description: NNNN

Generate counters?

Is Decrement?

Initial Value: | CWooo1 |

Maximum Value: | CW9999 |

1

0

@ Finish Cancel

d. Select the Generate counters? check box.
e. Specify the initial value as CW0001 and the maximum value as CW9999.
f.  To add the naming rule, click Finish.

3. Add the naming rule you created by modifying the CfgOABsConfiguratorWSOThrd business
object.

a. Choose Find Element on the main toolbar and type Cfg0ABsConfiguratorWSOThrd.

b.  Choose the Properties tab and select the fndOThreadld attribute.
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Buziness Object : Cig0AbsConliguratorWwS0Thrd

Main | Properties Property Bullik Loaders Operations Deep Copy Rules GRM Rules | Operation Descriptor

Property Name Type Storage Type Inherited Source COTS  Referenced Type  Amay = Add
© indOContextContrast Rumtime  TypedReterence ’ QD POM_object f @ FndOContextCon Viewo.
@ indOCsrentEditContext Runtime  TypedReterence ’ 0 POM_cbject # 0 FrdOEditContet

# tncdlmikinio Rurtimee  String 4000] 4 @ POM_object 4

@ tndlobjectid Puritimse Strimg|32] # [n] POM_obiect #

@ tnd(Threadid Attribute  String[128] v © Fnd0WSOThread +

& IMAM_based on Refation  UntypedRelation o S POM obpect # #

@ Jugf Arribute  Date o [ POM_chgect o

* phject_propertied Attribute  Short ’ 2 POM_object ’ b

€ »

Property Constants | Naming Rule Attaches LOV Attaches Property Renderer Attaches| Property Formatter Attachments| Localization Property Operations
Maming Rule Attaches of fnddThread|d

T
Naming Rule Condition Inherited  Owemidden  Sowrce COTS  Template Add.
B2 _Cig0TestMam.. % isTre QO Clglams. B2narmin.

c. Toadd a naming rule, choose the Naming Rule Attaches tab and click Add.

d. Inthe Naming Rule box, click Browse, select the naming rule you created in Step 2, and click
Finish.

4. Generate the software package to apply the changes.
a. Click BMIDE—-Save Data Model.

b.  Click BMIDE > Generate Software Package and click Next in the Recommendations for
Backing up Your Template Project Source Files dialog box.

c. Inthe Generate Software Package dialog box, note down the path in Target folder and click
Finish.

Example:

BMIDE\workspace\14000.0.0\b2namingrule\output\wntx64\packaging\full_update\b2nami
ngrule_wntx64_1.0_13.3

5.  Apply the changes using TEM.
a. Run TEM as an administrator.
b.  Click Next until you reach the Features panel.

c.  Click Browse and navigate to the location of the Target folder that you had noted down
earlier.
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Create naming rules for variant criteria objects _

Select the custom template under Extensions, for example, aSnameid.
Stop the pool manager service.
Click Next until you reach the Confirmation panel and then click Start.

Restart the pool manager service when the TEM feature installation process is complete.

6. Verify the changes in Active Workspace.

a.

b.

C.

In Active Workspace, open a configurator context, and click the Constraints tab.
Choose Grid Editor and select Add Constraint.

Select Inclusion Rule and verify if the naming pattern is displayed.

Create naming rules for variant criteria objects

You can create naming rules to customize the naming of variant criteria objects. By default, no naming
rules are available. However, you can create a naming rule with a proper sequence to identify different
variant criteria objects. For example, you can create an inclusion rule that starts with VC0001. This
number counter can keep incrementing till VC9999.

—_—

Create a BMIDE template project.

2. Create a new naming rule.

3. Add the naming rule you created by modifying the CfgOVariantCriteriaThread business
object.

4. Generate the software package to apply the changes.

1

Apply the changes using TEM.

6. Verify the changes in Active Workspace.

Procedure

1.  Create a BMIDE template project.

Launch Business Modeler IDE (BMIDE).
Create a new BMIDE template project, for example, b2namingrulevc.
In Dependent Templates, search for cfg and select Teamcenter Configurator.

Search and select all other dependent templates, and click Finish.

2. Create a new naming rule.
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a. InBusiness Modeler IDE, select Extensions\Rules\Naming Rules, right-click, and select New
Naming Rules.

0| .| - « || Mo Launch Configuraticns | o | == v - QRO LHENES e e
B rew Naming Rules. a *
BEnMIDE = S WETD

& Linked Data Services s
& LV | Create a new Naming Rule

5 " q Rule 0Tkt

G Options
B Property Foematiers

& pr . . .
._lt. operty Benderes Marmse Bd
:

“w Aliasld Fules '_ Pattern bnitialfVal. Maxi_. Descripfi_ Step Orftset I5 Decre_ Aadd_
& Application Extendion Points
& Basaness Comexts
o Condibong
& Extensions L
110 Generation Fules
9 ApsDPManmlocationMR
B2_ClgDTentNamingRule
ClgiResinnid
Deefault Basslire Suflix Rube
Defanilt Custom Mote 1D Rule
Ciefautt Beguinement 1D Rule
FrdQEditContextid
FrdSnapshotMamingRule
& Revigion Maming Rules
i Tearnoenter Compomenl
o User Bxits
w (@ Progect Files » Maming Rule Attachments
&= ewtensions

v Finigh Cancel

b.  Specify a name, for example, B2_Cfg0TestNamingRuleVC.

c.  Click Add and specify a pattern, for example, "VC"NNNN.

d. Select the Generate counters? check box.

e. Specify the initial value as VC0001 and the maximum value as VC9999.

f.  To add the naming rule, click Finish.

Add the naming rule you created by modifying the CfgOVariantCriteriaThread business object.
a. Choose Find Element on the main toolbar and type CfgOVariantCriteriaThread.

b.  Choose the Properties tab and select the fnd0OThreadld attribute.
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Business Object : CfgOVariantCriteriaThread

B

Main  Properties| Property Bulk Loaders | Operations | Deep Copy Rules GRM Rules) Operation Descriptor

Enter search fext hene T
Property Name Type Storage Type Inherited  Source COTS  Referenced Type  Ama ™ Add..,
# fnd0ContextContra Runtime  TypedReference = @ POM_object ’ © FnddContexCan View...
& fnd0CurrentEditCo: Runtime  TypedReference * G POM_abject * @ FrdDEditContext
# fnd0mifldnfo Runtimé  String[4000] - 2 POM_object *
* indOobgectid Runtime  5tring[32] v G POM_object *
* Ind0Threadld Artnibute  String(128]) ol © Frd0WSOThread -
@ IMAMN_bazed_ on  Relation  UntypedRaslation  « G POM_object ” -
# fagd Attribute  Date - @ POM_object v
@ gbject_properties  Attribute  Short - @ POM_object - b
< >

Property Constants | Marning Rule Attaches LOV Attaches Property Renderer Attaches | Property Formatter Attach.. | Localization| Property Operations
Maming Rule Attaches of fnd0Threadld

T
MNaming Rule Condition Inherited  Owerridden  Sownce COTS  Template Add.

c. Toadd a naming rule, choose the Naming Rule Attaches tab and click Add.

d. Inthe Naming Rule box, click Browse, select the naming rule you created in Step 2, and click
Finish.

4. Generate the software package to apply the changes.
a. Click BMIDE->Save Data Model.

b.  Click BMIDE > Generate Software Package and click Next in the Recommendations for
Backing up Your Template Project Source Files dialog box.

c. Inthe Generate Software Package dialog box, note down the path in Target folder and click
Finish.

Example:

BMIDE\workspace\14000.0.0\b2namingrulevc\output\wntx64\packaging\full_update\b2na
mingrulevc_wntx64_1.0_13.3

5. Apply the changes using TEM.
a. Run TEM as an administrator.

b.  Click Next until you reach the Features panel.
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c.  Click Browse and navigate to the location of the Target folder that you had noted down
earlier.

d. Select the custom template under Extensions, for example, aSnameid.

e. Stop the pool manager service.

f.  Click Next until you reach the Confirmation panel and then click Start.

g. Restart the pool manager service when the TEM feature installation process is complete.
6. Verify the changes in Active Workspace.

a. In Active Workspace, open a configurator context, and click the Variants tab.

b.  Click Add and verify if the naming pattern is displayed correctly.
Customize matrix constraints

The product owner or product planner creates matrix constraints in the configurator context. The matrix
is a convenient way to create constraints at the beginning of the product cycle. By providing standard,
optional, default, excluded, and mandatory options, it reduces the complexity of constraints.

As an administrator, you can customize the options provided for matrix constraints in the Matrix tab in
Active Workspace. On the user interface, standard, optional, default, excluded, and mandatory options
are displayed as S, O, D, E, and M respectively by default. You can customize these and their descriptions
by using Business Modeler IDE. You can also customize the localization of these options.

After you create the matrix and select the appropriate matrix constraint options for the groups and
features, they are represented in the Subject column as an expression. For example, FuelType {Diesel:S,
Petrol:E}; Engine{3LitreDiesel:S, 2LitrePetrol:E}; ExteriorColor {NeptuneBlue:S}. In this example,
families FuelType, Engine, and ExteriorColor are separated using ; separators. Similarly, features are
followed by : and then the option. You can customize these separators by using BMIDE.

Customize matrix constraint options

You can customize the options provided for matrix constraints in the Matrix tab in Active Workspace. On
the user interface, standard, optional, default, excluded, and mandatory options are displayed as S, O,
D, E, and M respectively by default. You can customize these and their descriptions by using Business
Modeler IDE. You can also customize the localization of these options.

Create a BMIDE template project.

Customize the matrix constraint options by modifying the CfgOFeatureDisposition LOV.
Generate the software package to apply the changes.

Apply the changes using TEM.

Verify the changes in Active Workspace.

nhwWN =
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Procedure
1. Create a BMIDE template project.
a. Launch Business Modeler IDE (BMIDE).
b. Create a new BMIDE template project, for example, c2matrixrules.
c. In Dependent Templates, search for cfg and select Teamcenter Configurator.
d. Search and select all other dependent templates and click Finish.
2. Customize the matrix constraint options by modifying the CfgOFeatureDisposition LOV.
a. In Business Modeler IDE (BMIDE), open the Extensions\LOV\Classic LOV folder.
b.  Open the CfgOFeatureDisposition LOV.

LOV : CigOFeatureDisposition

| =
= Details
CfgOFeatureDisposition
Deseription | Faature disposition is used for evaluating constraint as Feature behavior for Target object.  ~
Do not extend this LOV. Configurator modiule will throw errar for any unknown value ather v
ListOfValuesstring
Exhaustive suggestive Range
LOV Value Management
Enter values using BMIDE and store values in my template
supply values directly to Teamcenter database using "bmide_manage_batch_lovs™ command line wtilit
Browse...
] show Cascading View
T
Value Description Condition COTS  Template Add,,
e 5 Standard foaisTrue v ciglconfigurator
. ) Remove
0 Optional 1 isTroue * cfglconfigurator
@0 Drefault s True * clglconfigurator
®E Excluded 1isTrue # cfgOconfigurator
oM Mandatory L igTrue * cfgOeonfigurator

c. Toedit avalue, select it and click the Edit button and change as appropriate. You can change

the value and the description.
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BB Modiy LOV Vahue O *
Medity
1), Duspley name for the LOV Valee description “Sandard™ slready exints i "en_US" Locale. Exintng localization will be inherited
L
Yalue 5

Value Display Mame | 4

Detonption Standard

Conditicn e
|
|

Generate the software package to apply the changes.

Click BMIDE—>Save Data Model.

Click BMIDE > Generate Software Package and click Next in the Recommendations for
Backing up Your Template Project Source Files dialog box.

In the Generate Software Package dialog box, note down the path in Target folder and click
Finish.

Example:

BMIDE\workspace\14000.0.0\c2matrixrules\output\wntx64\packaging\full_update\c2Zmatri
xrules_wntx64_1.0_13.3

Apply the changes using TEM.

a.

Run TEM as an administrator.
Click Next until you reach the Features panel.

Click Browse and navigate to the location of the Target folder that you had noted down
earlier.

Select the custom template under Extensions, for example, aSnameid.
Stop the pool manager service.
Click Next until you reach the Confirmation panel and then click Start.

Restart the pool manager service when the TEM feature installation process is complete.
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5. Verify the changes in Active Workspace.
a. In Active Workspace, open a configurator context, and click the Constraints tab.
b.  Choose the Matrix in the secondary view and select Add Constraint.
c.  Specify the message and click Add.
d. Add the variability content for the condition and the subject as appropriate.

e. Click Edit to make selections.

bl

In Subject, verify if the options you customized are displayed correctly.

Customize separators in the matrix constraint expression

You can customize the separators in the Subject box of the matrix constraint.

After you create the matrix and select the appropriate matrix constraint options for the groups and
features, they are represented in the Subject box as an expression. For example, FuelType {Diesel:S,
Petrol:E}; Engine{3LitreDiesel:S, 2LitrePetrol:E}; ExteriorColor {NeptuneBlue:S}. In this example,

families FuelType, Engine, and ExteriorColor are separated using ; separators. Similarly, features are
followed by : and then the option. You can customize these separators by using Business Modeler IDE.

1. Create a BMIDE template project.
2. Customize separators in the matrix constraint expression by modifying the
CfgOMatrixRuleSubjectSeparators LOV..
3. Generate the software package to apply the changes.
4. Apply the changes using TEM.
5. Verify the changes in Active Workspace.
Procedure
1.  Create a BMIDE template project.
a. Launch Business Modeler IDE (BMIDE).
b.  Create a new BMIDE template project, for example, c2matrixrules.
c. In Dependent Templates, search for cfg and select Teamcenter Configurator.

d. Search and select all other dependent templates and click Finish.

2. Customize separators in the matrix constraint expression by modifying the
CfgOMatrixRuleSubjectSeparators LOV.
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a. InBusiness Modeler IDE (BMIDE), open the Extensions\LOV\Classic LOV folder.

b.  Open the CfgOMatrixRuleSubjectSeparators LOV.

LOV : CigOMatrixRuleSubjectSeparators

= Details

fgOdatrixBulebubjectseparators
Description | | st of various separators used to display cig0SubjectCondtion property value for a Matrix
Rule which consists of various features and families and their corresponding dispositions.

LOV Value Management

Values using smiLrE and SIoré vaiues in

Supply values directly to Teamcenter database using “bmide_manage_batch_lovs™ command

Browse.
[ show Cascading View
T
[ Value Description Condition COTS Template . Add
LI Feature Separator i isTrue ’ clglconfigurator
LI Family Separator SaisTrue * cfiglconfigurator Remove
L Feature and Disposition Separator  <isTrue s clglconfigurator
LI Features Starts With aisTrue * efgleonfigurater
L Features Ends With S isTrue * ciglconfigurator

c. Toeditavalue, select it, click the Edit button, and use a different separator as appropriate.
3. Generate the software package to apply the changes.
a. Click BMIDE—Save Data Model.

b.  Click BMIDE > Generate Software Package and click Next in the Recommendations for
Backing up Your Template Project Source Files dialog box.

c. Inthe Generate Software Package dialog box, note down the path in Target folder and click
Finish.

Example:

BMIDE\workspace\14000.0.0\c2matrixrules\output\wntx64\packaging\full_update\cZmatri
xrules_wntx64_1.0_13.3

4.  Apply the changes using TEM.
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Run TEM as an administrator.
Click Next until you reach the Features panel.

Click Browse and navigate to the location of the Target folder that you had noted down
earlier.

Select the custom template under Extensions, for example, aSnameid.
Stop the pool manager service.
Click Next until you reach the Confirmation panel and then click Start.

Restart the pool manager service when the TEM feature installation process is complete.

5. Verify the changes in Active Workspace.

a.

In Active Workspace, open a configurator context, and click the Constraints tab.
Choose the Matrix in the secondary view and select Add Constraint.

Specify the message and click Add.

Add the variability content for the condition and the subject as appropriate.

Click Edit to make selections.

Select the appropriate conditions and choose the appropriate options for the subject.
Click Save Edits.

View the Subject column of the matrix constraint you created and verify if the separators you
customized are displayed correctly.

Customize formula authoring in Teamcenter configurator

Customize formula authoring

Internal formulas are essential constructs within the Teamcenter configurator framework. They define
relationships and behaviors between different elements of the configurator context, such as models and
features. Internal formulas use feature or family IDs along with predefined tokens for operators, such as
& for AND, ! for NOT, and | for OR, to specify constraints, conditions, and rules.

In contrast, display formulas represent expressions and conditions in a human-readable format. Unlike
internal formulas that may use feature IDs, display formulas are more comprehensible as they use family
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or feature names and customizable tokens for operators as specified by the user. They are typically
shown in the constraints table.

To illustrate configurator variability within a configurator context, consider the following example. The
system has a hierarchical structure of features, where each feature or family has a unique identifier (ID).

Variability

Name ID

Model Model_ID
-LXI1 LX1_ID
-VXI VXL_ID
-ZXI ZX1_ID
Engine Engine_ID
-Petrol Petrol_ID
-Diesel Diesel_ID
-CNG CNG_ID
Speaker Speaker_ID
-Bose Bose_ID
-Sony Sony_ID
-JBL JBL_ID

An include rule constraint, such as Incl_Rule_001 can be authored in various ways within the
Teamcenter configurator framework. This rule defines how specific features or conditions should be
included within the configurator context. Here are some common methods to author an include rule
constraint:

e @Grid Editor

It offers a straightforward and user-friendly interface for configuring constraints. In this approach, you
define the subject and conditions for a constraint by specifying the feature selections in a tabular grid

format. This method is intuitive, especially for users who prefer a visual representation of conditions
and subjects.

* Formula suggester

It allows for more complex expressions by enabling the use of conditional logic and feature names
within formulas. The formula is authored using the display formula. For example, to create a rule that
states, IT the Model is LXI, then the Engine must be Petrol and the Speaker
must be Bose, you can author it as follows:

Condition: Mode I=LXI
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Subject: Engine=Petrol AND Speaker=Bose

To use the AND operator in the formula, you must configure the text server value of k_variant_op_and
to AND. This operator and other customizable tokens allow for flexible and tailored formula authoring
based on specific needs.

The following is a list of tokens that can be customized and used in formula authoring:

* k_variant_op_and: Represents logical AND operation
k_variant_op_or: Represents logical OR operation
k_variant_op_not: Represents logical NOT operation

» k_variant_|_bracket: Represents left bracket (for grouping)
k_variant_r_bracket: Represents right bracket (for grouping)
k_variant_op_is_equal: Represents equality operation

* k_variant_op_not_equal: Represents inequality operation
k_variant_op_gt: Represents greater than operation
k_variant_op_lIt: Represents less than operation

* k_variant_op_gt_eq: Represents greater than or equal to operation
k_variant_op_It_eq: Represents less than or equal to operation

Customize the formula handling mechanisms for set expression

User exits in the Teamcenter Product Configurator allow for customizing the formula handling
mechanisms. These exits operate on the Cfg0ConfiguratorPerspective business object and can be used
to define custom behaviors for converting and processing formulas. To access these operations, open the
Cfg0ConfiguratorPerspective business object and navigate to the Operations tab, where you will find
operations such as:

BMF_USER_CFGO_convert_teamcenter_formula_to_custom_formula
This operation uses the following API as defined in the cfgOconfigurator_user_exits file:

extern CFGOCONFIGURATOR_API int
USER_CFGO_convert_teamcenter_formula_to custom_ formula(
tag_t cfg0 perspective, /**< (1) The CfgOConfiguratorPerspective
object for which
Teamcenter formula to custom formula conversion is expected. */
const char* tc_formula, /**< (1) Teamcenter formula string */
char** custom_formula /**< (OF) Converted custom formula */ );

The purpose of this APl is to convert a Teamcenter formula into a custom formula format. When this
user exit is defined or overridden, it affects all read operations that retrieve variant formulas across
configurator rules, design elements, and more. The converted custom formula will be displayed in views
such as the Variant Expression Editor and Configurator Rule views in the rich client. This APl does not
affect variant expression authoring as long as the input formulas follow the Teamcenter formula format.
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The purpose of this APl is to convert a Teamcenter formula into a custom formula format. When this
user exit is defined or overridden, it affects all read operations that retrieve variant formulas across
configurator rules, design elements, and more. The converted custom formula will be displayed in views
such as the Variant Expression Editor and Configurator Rule views in the rich client. This APl does not
affect variant expression authoring as long as the input formulas follow the Teamcenter formula format.

The parameters for the API are as follows:

» cfg0_perspective (tag): Specifies the perspective for the configurator context, including revision rules
and product contexts to manage variability.

* tc_formula (string): The Teamcenter formula that needs to be converted into the custom formula
format.

* custom_formula (string): The resulting custom formula for the input Teamcenter formula.
BMF_USER_CFGO_convert_custom_formula_to_teamcenter_formula
This operation uses the following API:

extern CFGOCONFIGURATOR_API int
USER_CFGO_convert_custom_formula_to_teamcenter_formula(

tag_t cfg0_perspective, /**< (1) The CfgOConfiguratorPerspective
object for which

Custom formula to Teamcenter formula conversion is expected. */
const char* custom_formula, /**< (1) Custom formula string */
char** tc_formula /**< (OF) Converted Teamcenter formula */ );

This API converts custom formulas into the Teamcenter format. When overridden, it impacts authoring
operations for variant expressions, including saving variant rules and configurator rules. The converted
formula will be used in various views within the Product Configurator rich client. Display functionality
remains unaffected.

The parameters used by this APl are as follows:

» cfg0_perspective (tag): Specifies the perspective for the configurator context, managing
configuration information such as revision rules and contexts.

* custom_formula (string): Specifies the custom formula to be converted to the Teamcenter formula
format.

* tc_formula (string): Specifies the resulting Teamcenter formula for the input custom formula.

A return value of 0 indicates successful formula conversion. Otherwise, an error code is returned.
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Define expressions using setter APIs

The Teamcenter configurator allows setting expressions for constraints using setter APIs. These APIs
typically require the internal formula for authoring.

Example:

AOM_set_value_string(includeRuleObjectTag, "cfgOSubjectCondition",
"Engine_ID=Petrol_ID & Speaker_ID=Bose ID");

In this example, an internal formula is used, meaning that feature or family IDs must be specified.
Special character tokens are used for logical operations, such as & for AND, | for OR, and ! for NOT.
Recent enhancements allow for more flexible formula authoring using custom tokens. For instance,
you can replace & with + if the value of k_variant_op_and has been customized to +. To enable this
capability, set the CfgOEnableCustomFormulaAuthoring site preference to true.

The formula can be authored as follows:

AOM_set_value_string(includeRuleObjectTag, "cfgOSubjectCondition",
"Engine_ID=Petrol_ID + Speaker_ID=Bose_ID");

Note:

Formulas cannot use multi-character or multi-byte tokens for setting expressions using setter APIs,
for example, AND. Only single-character tokens are allowed, for example, +, -, |.

Certain characters, such as 'and \ hold special meanings and cannot be used as token values.
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8. Create or modify column configuration in
Active Workspace

Modify column attributes for the Table view in the Constraints tab

As an administrator, you can modify column attributes for the Table view in the Constraints tab by
modifying the PcaOConstraintsUiConfigCots.xml column configuration (COTS) file.

For example, the Constraint Set column is not shown by default in the Constraints view. The following
procedures show how to add this column to the view.

A configurator administrator or a designated user creates constraint sets to group multiple constraints in
a set.

Procedure

1. Open a configurator context or configurator dictionary in Active Workspace, choose the
Constraints tab, and select the Table view. It displays 11 columns by default.

Owerview  Models  Features  Constraints  Variants

SHton
= P

o2 Type 2 Message 2 Severity @ Subject Condition B B RevisionD 2 R. 2 EMecthity Sequence.. 2

Default Rude [F5C_Confy DatajSticker u G False L]
Deetault Rk
Default Rule

Dhefauit Fude

False D01

2.  Click Table Settings > Arrange.

The AVAILABLE COLUMNS section displays seven additional columns that can be displayed in the
Table view of the Constraints tab.
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AVAILABLE COLUMNS DISPLAYED COLUMNS

ate Modifie o
Free-Form Expressi ‘.'t*n.!{_i-:"
tents seventy
st Modifying User Subject

me Condition
Object 5 Global

Revision 1D

[ ] save as new arrangement

3. Open the TC_ROOMNinstall\pcaOawconfigurator\data\PcaOConstraintsUiConfigCots.xml column
configuration file.

The number of columns available in the Table view of the Constraints tab is determined by this
file.

Example:

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<Import>
<Client abbreviation="AWClient” name="AWClient'>
<ClientScope hostingClientName="" name='"'PcaOConstraints"
uri="PcaOConstraints">
<ColumnConfig columnConfigld="PcalOConstraintsColConfig"

sortBy=""-1" sortDirection="Ascending'>

<ColumnDef objectType=""CfgOAbsRule"
propertyName="cfg0Objectld"” width="250"/>

<ColumnDef objectType=""CfgOAbsRule"
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propertyName="object_type" width="100"/>
<ColumnDef objectType=""CfgOAbsConstraintRule"
propertyName=""cfgOMessage' width=""300""/>
<ColumnDef objectType=""CfgOAbsConstraintRule"
propertyName="cfg0Severity"” width="100"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOSubjectCondition" width="300"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOApplicabilityCondition”™ width="300"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="cfgOlsGlobal' width="50"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="fndORevisionld" width="100"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""release_status_list" width="50"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOEffectivity" width="200"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfg0Sequence' width="100"/>
<ColumnDef objectType=""CfgOAbsRule""
propertyName=""creation_date"™ width="100" hidden="true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""last_mod_date"™ width="100" hidden=""true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="last_mod_user"™ width="150" hidden=""true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="object_string" width="300" hidden="true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOExpScript"” width="300" hidden="true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="cfgOIntents”™ width="100" hidden=""true"/>
<ColumnDef objectType=""CfgOAbsRule""
propertyName="object name"™ width="250" hidden=""true"/>
</ColumnConfig>
</ClientScope>
</Client>
</Import>

In the above example, this column configuration file contains 11 visible columns and seven hidden
columns.

When you set a property to hidden=true, that property is available to the user if they want to add
it, but it is not displayed by default. While a property remains hidden, it is not retrieved from the
database, which improves table rendering time.

4.  To modify the column configurations by adding additional properties, copy the
PcaOConstraintsUiConfigCots.xml file to the C:\Temp directory as reference to create the column
configuration.
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To modify an existing column configuration or to create a new definition, you must define it in an
XML file and then import it. Creating the XML definition is easiest if you export the existing column
configurations for reference, copy one, and then modify it for import.

For more information, see Create or modify a column configuration in Active Workspace
Customization.

5. Open the C:\Temp\PcaOConstraintsUiConfigCots.xml and specify the additional property you
want to be displayed in the GUI.

Property name in the COTS file Property name in the GUI

tc_xrt_ConstraintSet Constraint Set

Example:

<?xml version="1.0" encoding="UTF-8" standalone=""ho" 7>
<Import>
<Client abbreviation="AWCIlient" name="AWClient'>
<ClientScope hostingClientName=""" name="PcaOConstraints"
uri=""PcaOConstraints'>
<ColumnConfig columnConfigld="PcalOConstraintsColConfig"

sortBy="-1" sortDirection="Ascending'>

<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfg0OObjectld” width="250"/>

<ColumnDef objectType=""CfgOAbsRule"
propertyName="object_type" width="100"/>

<ColumnDef objectType=""CfgOAbsConstraintRule"
propertyName=""cfgOMessage' width="300""/>

<ColumnDef objectType=""CfgOAbsConstraintRule"
propertyName=""cfg0Severity"” width="100"/>

<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOSubjectCondition" width="300"/>

<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOApplicabilityCondition”™ width="300"/>

<ColumnDef objectType="CfgOAbsRule"
propertyName=""cfgOlsGlobal' width="50"/>

<ColumnDef objectType=""CfgOAbsRule""
propertyName="fndORevisionld" width="100"/>

<ColumnDef objectType=""CfgOAbsRule"
propertyName="release_status_list" width="50"/>

<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOEffectivity" width="200"/>

<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfg0Sequence' width="100"/>

<ColumnDef objectType=""CfgOAbsRule"
propertyName=""creation_date"™ width="100" hidden="true"/>

<ColumnDef objectType=""CfgOAbsRule"
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propertyName=""last_mod_date"™ width="100" hidden=""true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="last_mod_user"™ width="150" hidden=""true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="object_string" width="300" hidden="true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName=""cfgOExpScript"” width="300" hidden="true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="cfgOIntents”™ width="100" hidden=""true"/>
<ColumnDef objectType=""CfgOAbsRule"
propertyName="object name"™ width="250" hidden=""true"/>

<!-- ADD NEW PROPERTY AS FOLLOWS -->

<ColumnDef objectType="CfgOAbsRule'™ filterable="true"
propertyName=""REFBY (contents,
CfgOConstraintSet) .object_name"
columnName=""tc_xrt_ConstraintSet" width="150"/>
</ColumnConfig>
</ClientScope>
</Client>
</Import>

In the above example, specify the type of object for which this column is valid and the name of the
property whose value will be displayed.

For more information, see Syntax for column configuration in Active Workspace Customization.
6. Use the import_uiconfig utility to import your new XML file.
For more information, see import_uiconfig in Teamcenter Utilities.

Example to import configuration specified in the XML file for multiple roles, Designer and
engineer:

import_uiconfig -u=User_ID -p=password -g=group
-file=C:\Temp\PcaOConstraintsUiConfigCots.xm/ -for_role=Designer,engineer

7.  If you have Active Workspace open, log off and log on again.

Open a configurator context or configurator dictionary in Active Workspace, choose the
Constraints tab, and select the Table view. It now displays 12 columns. 11 default columns and
the column you added in step 4.
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I ([ Type Message Sevesity Subject Conditian IsGlobal  RevislonID  Release.. | EMecthity = Segquence Constraint Set I &

Modify the header properties in the Grid Editor of the Constraints
tab

As an administrator, you can modify column attributes for the header properties in the Constraints tab
by modifying the PcaOConstraintsHeaderPropertiesConfigCots.xml column configuration (COTS) file.

Procedure

1. Open a configurator context or configurator dictionary in Active Workspace, choose the
Constraints tab, and select a few constraints.

2. Select Table with Summary view and choose Grid Editor.
3. Choose Settings and enable the Show Constraints Information Content in Grid toggle.

When you enable this toggle, the Grid Editor displays three properties by default. They are Type,
Severity, and Message.
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Selection Summary

Constraints

Grid Editor

Modify the header properties in the Grid Editor of the Constraints tab _

Compare

FSC_DEF_02/001
Default Rule

F5C_Default_08/001
Default Rule

*  Properties

Type

Message

Drefault Rule Drefault Rule

*  Subject
4 i_-f _! DriveSystem
b i# .~ Emgine
s Grsl cneaver
*  Condition
- J‘ Summa
]‘ D
Open the

TC_ROOTMN.install\pcaOawconfigurator\data\PcaOConstraintsHeaderPropertiesConfigCots.xml

file.

This file determines the properties that are available by default.

Property name in the COTS file Property name in the GUI

object_type
cfg0Severity
cfg0Message

Type
Severity

Message

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>

<Import>

<Client abbreviation="AWClient" name=""AWClient''>
<ClientScope

hostingClientName=

name=""Pca0OConstraintsHeaderProperties"

uri="PcalOConstraintsHeaderProperties'>

<ColumnConfig

columnConfigld="PcaOConstraintsHeaderPropConfig" sortBy="-1"
sortDirection="Ascending">

<ColumnDef objectType=""CfgOAbsRule"

propertyName=""object type" width="10"/>

<ColumnDef objectType="CfgOAbsConstraintRule"
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propertyName=""cfg0Severity" width="10"/>
<ColumnDef objectType="CfgOAbsConstraintRule"
propertyName=""cfgOMessage" width="10"/>
</ColumnConfig>
</ClientScope>
</Client>
</Import>

5. To add more properties in the GUI, you can modify the COTS file. To do so, copy the
TC_ROON\install\pcaOawconfigurator\data\PcaOConstraintsHeaderPropertiesConfigCots.xml file
to the C:\Temp directory.

6. Add two attributes as follows in the C:\Temp\PcaOConstraintsHeaderPropertiesConfigCots.xml
file to add two new properties in the GUI.

Property name in the COTS file Property name in the GUI
fndORevisionld Rev ID
cfg0Objectid ID

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<Import>
<Client abbreviation="AWClient" name=""AWClient">
<ClientScope
hostingClientName=""" name=""PcaOConstraintsHeaderProperties"
uri="PcalOConstraintsHeaderProperties'>
<ColumnConfig

columnConfigld="PcaOConstraintsHeaderPropConfig" sortBy="-1"
sortDirection="Ascending’>

<ColumnDef objectType=""CfgOAbsRule"
propertyName=""object_type" width="10"/>

<ColumnDef objectType="CfgOAbsConstraintRule"
propertyName=""cfg0Severity" width="10"/>

<ColumnDef objectType="CfgOAbsConstraintRule"
propertyName=""cfgOMessage" width="10"/>

<I-—- ADD TWO NEW PROPERTIES AS FOLLOWS -->

<ColumnDef objectType=""CfgOAbsRule"
propertyName="fndORevisionld" width="10"/>

<ColumnDef objectType="CfgOAbsRule""
propertyName=""cfg0Objectld"* width="10"/>

</ColumnConfig>
</ClientScope>
</Client>
</Import>

7. Use the import_uiconfig utility to import your new XML file.
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For more information, see import_uiconfig in Teamcenter Utilities.

Example to import configuration specified in the XML file for multiple roles, Designer and
engineer:

import_uiconfig -u=User_ID -p=password -g=group
-file=C:\Temp\PcaOConstraintsHeaderPropertiesConfigCots.xm/ -for_role=Designer,engineer

8. If you have Active Workspace open, log off and log on again.

Open the Grid Editor. It displays five properties, that is, two properties in addition to the default
three properties. They are Type, Severity, Message, Revison ID, and ID. The first three are default
properties.

Selection Summary  Grid Editor  Compare

w0 qfl':c:.l; & EJM{:;*” ;.:.rt-:-:' - ‘I:IM; - ':E}""':' g
— e E——
=  Properties
VP Default Rule Default Rule
Severity
Message
evision D 00 0
FSC_Defaul; 08 FSC_DEF_02
*  Subject
b P:? DiriveSystem
- -
*  Condition
- L.f Summary_hMod_Family
L? Petrol

Modify columns attributes for views in the Models, Features, or
Variants tab

As an administrator, you can modify the column attributes by editing the following column configuration
files:
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Views, tabs,
and panels

Tree view in
the Models
tab

Tree view in
the Features
tab

Table view in
the Variants
tab

Constraints
tab > Grid
Editor tab in
secondary
view > Add
Families and
Features
(command) >
Add Families
and Features
panel

Location of COTS file

PcaOVariabilityExplorerProducts client scope in
TC_ROOMN.install\pcaOawconfigurator\data\PcaOVariabilityExplorerUiConfigCots.xml

PcaOVariabilityExplorerFeatures client scope in
TC_ROOMN.install\pcaOawconfigurator\data\PcaOVariabilityExplorerUiConfigCots.xml

TC_ROOMN.install\pcaOawconfigurator\data\PcaOVariantRuleUiConfigCots.xml

PcaOVariabilitylnConstraints client scope in
TC_ROOMN.install\pcaOawconfigurator\data\PcaOVariabilityExplorerUiConfigCots.xml

For more information, see What is column configuration? in Active Workspace Customization.




9. Using Teamcenter workflows in Product
Configurator

Create workflows to release configurator data

Administrators use specific workflow handlers to ensure that when you release configurator features,
you can also automatically include their families and configurator allocations in the same workflow
process.

You attach the Work in Progress (WIP) or Latest Released revisions of configurator data to the workflow
process. This allows you to configure the handlers to:

* Attach the Latest Released revisions
* Attach them as reference attachments, if specified in a handler.

For example, you can configure a workflow to initially look for WIP revisions to attach them as targets,
and then look again for released revisions to attach them as a reference. As the result, you see the
following:

* |f the latest released revision of a feature is attached as a reference, then Teamcenter finds the WIP
allocations.

* If a WIP configurator rule references released features, then Teamcenter finds the WIP allocations.

Attach the following Use the workflow handler
Configurator rules that reference a feature or CFGO-attach-constraint-rules
family

Families and features that are referenced by a CFGO-attach-rule-variability
configurator rule

Families that are referenced by features CFGO-attach-families
Groups that reference families CFGO-attach-familygroups

Configurator allocation objects that reference CFGO-attach-allocations
features, families, or groups

Creates the report of constraint conflicts for a CFGO-find-constraint-conflict
given variant rule and its subtypes.
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Workflow process example for a configurator rule in a configurator

context

Create a new workflow based on the Cfg0 Workflow template (administrator task)

1. Open Workflow Designer on Rich Client and create a new Cfg0 Workflow workflow process

template.

2. Add the following action handlers to the Start and Complete actions of the Do task. Ensure the

handler argument specifies a status of TCM Released.

TCM Released is one of the standard status values provided by default with Teamcenter.

The following displays both the default and configured arguments.

Action
Start

Complete

Workflow Handler
EPM-create-status

CFGO-attach-rule-
variability

CFGO-attach-families

CFGO-attach-
familygroups

CFGO-attach-
allocations

EPM-set-status

3. Make the new workflow available to the users.

Argument
-status
-attachment

-configuration

-attachConfiguratorCo
ntext

-attachment

-configuration

-attachment

-configuration

-attachment

-configuration

-attachedConfigurator
Context

-action

Value
TCM Released
target (default value)

Latest Working
(default)

true (default value)

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

true

append

Run a new Cfg0 Workflow process on a configurator rule (user task)

In this scenario, the administrator configured the Cfg0 Workflow process and made it available to the

users.

9-2



Workflow process example for a configurator rule in a configurator context _

You create data for a configurator context P1 with the following values.

Configurator Object Type ID/Rev

Model Family Models/001
Model M1/001

Group Powertrain/001
Family ENG/001
Feature LPG/001

You create the following availability rule R1:
* LPG is available for M1.
1. Select the availability rule R1 and choose File->New—>Workflow Process.

The following displays the state of the workflow process and its current attachments after each
step.

* In the initial state, such as the state with which you initiate the workflow process, the only
attachment is an availability rule R1/001. This rule is attached as a target.

* Next, P1 is attached because the CFG0-attach-rule-variability handler was run with an
argument -attachConfiguratorContext=true.

The CFGO-attach-rule-variability workflow handler attaches Feature LPG/001 and Model
M1/001 as additional targets. Because of the -attachConfiguratorContext=true argument, the
handler also attaches the configurator context items to which the availability rule applies as
reference attachments.

Note:

If you choose to run this step with the handler set to -attachConfiguratorContext=false,
then P1 is not attached.

* The CFGO-attach-allocations workflow handler attaches allocation WIP revisions for the
configurator items attached to this workflow.

Attachments
Workflow step Description Attachments (Target) (Reference)
1 Initiation step Availability rule R1
2 CFGO-attach-rule- Availability rule R1/001 P1
variability

Feature LPG/001
Model M1/001
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Attachments
Workflow step Description Attachments (Target) (Reference)

3 CFGO-attach-families  Availability rule R1/001 P1
Feature LPG/001
Model M1/001
Family ENG/001

Model family
Models/001

4 CFGO-attach- Availability rule R1/001 P1
familygroups Feature LPG/001
Model M1/001
Family ENG/001

Model family
Models/001

Group Powertrain/001
5 CFGO-attach- Availability rule R1/001 P1
allocations Feature LPG/001
Model M1/001
Family ENG/001

Model family
Models/001

Group Powertrain/001

Feature allocation
LPG/001 = P1

Family allocation
ENG/001 - P1

Powertrain allocation
Powertrain/001 = P1

Workflow process example for a configurator feature in a
configurator context

Create a new workflow based on the Cfg0 Workflow template (administrator task)

1. Open Workflow Designer on Rich Client and create a new Cfg0 Workflow workflow process
template.

2. Add the following action handlers to the Start and Complete actions of the Do task. Ensure the
handler argument specifies a status of TCM Released.
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TCM Released is one of the standard status values provided by default with Teamcenter.

The following displays both the default and configured arguments.

Action
Start

Complete

Workflow Handler
EPM-create-status

CFGO-attach-
constraint-rules

CFGO-attach-rule-
variability

CFGO-attach-families

CFGO-attach-
familygroups

CFGO-attach-
allocations

EPM-set-status

3. Make the new workflow available to the users.

Argument
-status
-attachment

-configuration

-attachedConfigurator
Context

-attachment

-configuration

-attachConfiguratorCo
ntext

-attachment

-configuration

-attachment

-configuration

-attachment

-configuration

-attachedConfigurator
Context

-action

Value
TCM Released
target (default value)

Latest Working
(default)

false

target (default value)

Latest Working
(default)

true (default value)

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

true

append

Run a new Cfg0 Workflow process on a configurator value (user task)

In this scenario, the administrator configured the Cfg0 Workflow process and made it available to the

users.

You create data for a configurator context P1 with the following values.
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Configurator Object Type ID/Rev

Model Family Models/001
Model M1/001

Group Powertrain/001
Family ENG/001
Feature LPG/001

You create the following availability rule R1:

e LPG is available for M1.

1. Select the feature LPG/001 and choose File->New—>Workflow Process.

The following displays the state of the workflow process and its current attachments after each

step.

* The workflow handler CFGO-attach-constraint-rules is run with an argument
-attachedConfiguratorContext=false. It attaches WIP revisions for all constraint rules that
reference the variability in this workflow as additional targets. In this scenario, it attaches the
availability rule R1, such as the configurator rules to attach are not filtered by the configurator

context items attached to this workflow.

* The CFGO-attach-rule-variability workflow handler attaches the value LPG/001 and the model
M1/001 as additional targets. Because of its argument -attachConfiguratorContext=true it
also attaches the configurator context items to which the availability rule applies as reference

attachments.

* The CFGO-attach-allocations workflow handler attaches allocation WIP revisions for the
configurator context items attached to this workflow.

Workflow step
1
2

Description
Initiation step
CFGO-attach-
constraint-rules

CFGO-attach-rule-
variability

CFGO-attach-families

Attachments
Attachments (Target) (Reference)

Feature LPG/001

Feature LPG/001
Availability rule R1/001
Feature LPG/001 P1
Availability rule R1/001
Model M1/001

Feature LPG/001 P1
Availability rule R1/001
Model M1/001

9-6



Workflow process example for a configurator feature in a configurator dictionary (global variability) _

Attachments
Workflow step Description Attachments (Target) (Reference)

Family ENG/001

Model family
Models/001

5 CFGO-attach- Feature LPG/001 P1
familygroups Availability rule R1/001
Model M1/001
Family ENG/001

Model family
Models/001

Group Powertrain/001
6 CFGO-attach- Feature LPG/001 P1
allocations Availability rule R1/001
Model M1/001
Family ENG/001

Model family
Models/001

Group Powertrain/001

Feature allocation
LPG/001 - P1

Family allocation
ENG/001 - P1

Powertrain allocation
Powertrain/001 = P1

Workflow process example for a configurator feature in a
configurator dictionary (global variability)

Create a new workflow based on the Cfg0 Workflow template (administrator task)

1. Open Workflow Designer on Rich Client and create a new Cfg0 Workflow workflow process
template.

2. Add the following action handlers to the Start and Complete actions of the Do task. Ensure the
handler argument specifies a status of TCM Released.

TCM Released is one of the standard status values provided by default with Teamcenter.

The following displays both the default and configured arguments.
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Action
Start

Complete

Workflow Handler
EPM-create-status

CFGO-attach-
constraint-rules

CFGO-attach-rule-
variability

CFGO-attach-families

CFGO-attach-
familygroups

CFGO-attach-
allocations

EPM-set-status

3. Make the new workflow available to the users.

Argument
-status
-attachment

-configuration

-attachedConfigurator
Context

-attachment

-configuration

-attachConfiguratorCo
ntext

-attachment

-configuration

-attachment

-configuration

-attachment

-configuration

-attachedConfigurator
Context

-action

Value
TCM Released
target (default value)

Latest Working
(default)

false

target (default value)

Latest Working
(default)

false

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

false(default value)

append

Run a new Cfg0 Workflow process on a configurator value (user task)

In this scenario, the administrator configured the Cfg0 Workflow process and made it available to the

users.

You create data for a configurator dictionary D1 with the following values.

Configurator Object Type

Group
Family

Feature

ID/Rev

Powertrain/001

ENG/001
LPG/001
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Workflow process example for a configurator feature in a configurator dictionary (global variability)

Configurator Object Type
Family

Feature

ID/Rev
TRN/001
M4S/001

You create the following global include rule R2:

e LPG isincluded with M4S.

1.  Select the feature LPG/001 and choose File->New—->Workflow Process.

The following displays the state of the workflow process and its current attachments after each

step.

* The workflow handler CFGO-attach-constraint-rules is run with argument
-attachedConfiguratorContext=false. It attaches WIP revisions for all constraint rules that
reference the variability in this workflow as additional targets. In this scenario, it attaches the
include rule R2, because the configurator rules to attach are not filtered by the configurator
context items attached to this workflow.

* The CFGO-attach-rule-variability workflow handler attaches the LPG/001 and M4S/001
features and the global rule R2/001 as additional targets. Because of its argument
-attachConfiguratorContext=false, no additional configurator context items are attached.

* The CFGO-attach-allocations workflow handler attaches allocation WIP revisions for all
configurator context items. Because of the argument -attachedConfiguratorContext=false, the
allocation revisions to attach are not filtered by the configurator context items attached to this

workflow.
Workflow step
1
2
3
4
5

Description
Initiation step

CFGO-attach-constraint-rules

CFGO-attach-rule-variability

CFGO-attach-families

CFGO-attach-familygroups

Target

Feature LPG/001

Feature LPG/001

Global include rule R2
Feature LPG/001

Global include rule R2/001
Feature M4S/001

Feature LPG/001

Global include rule R2/001
Feature M4S/001

Family ENG/001

Family TRN/0O1

Feature LPG/001
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Workflow step Description Target
Global include rule R2/001
Feature M4S/001
Family ENG/001
Family TRN/001
Group Powertrain/001
6 CFGO-attach-allocations Feature LPG/001
Global include rule R2/001
Feature M4S/001
Family ENG/001
Family TRN/0OO1
Group Powertrain/001

Feature allocation LPG/001 =
D1

Feature allocation M4S/001 =
D1

Family allocation ENG/001 -
D1

Family allocation TRN/0O1 -
D1

Powertrain allocation
Powertrain/001 - D1

Workflow process example for a configurator feature in a
configurator dictionary (constrained variability)

Create a new workflow based on the Cfg0 Workflow template (administrator task)

1. Open Workflow Designer on Rich Client and create a new Cfg0 Workflow workflow process
template.

2. Add the following action handlers to the Start and Complete actions of the Do task. Ensure the
handler argument specifies a status of TCM Released.

TCM Released is one of the standard status values provided by default with Teamcenter.

The following displays both the default and configured arguments.




Workflow process example for a configurator feature in a configurator dictionary (constrained variability)

Action
Start

Complete

Workflow Handler
EPM-create-status

CFGO-attach-
constraint-rules

CFGO-attach-rule-
variability

CFGO-attach-families

CFGO-attach-
familygroups

CFGO-attach-
allocations

EPM-set-status

3. Make the new workflow available to the users.

Argument
-status
-attachment

-configuration

-attachedConfigurator
Context

-attachment

-configuration

-attachConfiguratorCo
ntext

-attachment

-configuration

-attachment

-configuration

-attachment

-configuration

-attachedConfigurator
Context

-action

Value
TCM Released
target (default value)

Latest Working
(default)

true (default value)

target (default value)

Latest Working
(default)

false

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

true

append

Run a new Cfg0 Workflow process on a configurator value (user task)

In this scenario, the administrator configured the Cfg0 Workflow process and made it available to the

users.

You create data for a configurator dictionary D1 with the following values.

Configurator Object Type

Group
Family

Feature

ID/Rev

Powertrain/001

ENG/001
LPG/001
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Configurator Object Type ID/Rev
Family TRN/001
Feature M4S/001

You create the following global include rule R2:

e LPG isincluded with M4S.

9. Using Teamcenter workflows in Product Configurator

Select the feature LPG/001 and choose File->New—->Workflow Process.

The workflow process is initiated for the feature LPG/001 as a target and the dictionary D1 as a

reference attachment.

The following displays the state of the workflow process and its current attachments after each

step.

* The workflow handler CFGO-attach-constraint-rules is run with argument
-attachedConfiguratorContext=true. It attaches WIP revisions for constraint rules only if they
apply to at least one of the configurator context items attached to this workflow, such as the

include rule R2.

* Workflow handler CFGO-attach-rule-variability attaches the LPG/001 and M4S/001
features and the global rule R2/001 as additional targets. Because of its argument-
attachConfiguratorContext=false, no additional configurator context items are attached.

¢ The CFGO-attach-allocations workflow handler attaches allocation WIP revisions that allocate
attached variability to one or more configurator context items in this workflow.

Workflow step Description

1 Initiation step

2 CFGO-attach-
constraint-rules

3 CFGO-attach-rule-
variability

4 CFGO0-attach-families

Attachments (Target)
Feature LPG/001
Feature LPG/001
Global include rule R2
Feature LPG/001

Global include rule
R2/001

Feature M4S/001
Feature LPG/001

Global include rule
R2/001

Feature M4S/001
Family ENG/001

Attachments
(Reference)

D1
D1

D1

D1
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Attachments
Workflow step Description Attachments (Target) (Reference)

Family TRN/001
5 CFGO-attach- Feature LPG/001 D1
familygroups Global include rule
R2/001
Feature M4S/001
Family ENG/001
Family TRN/001
Group Powertrain/001
6 CFGO-attach- Feature LPG/001 D1
allocations Global include rule
R2/001
Feature M4S/001
Family ENG/001
Family TRN/001
Group Powertrain/001

Feature allocation
LPG/001 - D1

Feature allocation
M4S/001 - D1

Family allocation
ENG/001 - D1

Family allocation
TRN/001 - D1

Powertrain allocation
Powertrain/001 = D1

Workflow process example for a specific configurator rule in a
dictionary

Create a new workflow based on the Cfg0 Workflow template (administrator task)

1. Open Workflow Designer on Rich Client and create a new Cfg0 Workflow workflow process
template.

2. Add the following action handlers to the Start and Complete actions of the Do task. Ensure the
handler argument specifies a status of TCM Released.
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TCM Released is one of the standard status values provided by default with Teamcenter.

The following displays both the default and configured arguments.

Action
Start

Complete

Workflow Handler
EPM-create-status

CFGO-attach-rule-
variability

CFGO-attach-families

CFGO-attach-
familygroups

CFGO-attach-
allocations

EPM-set-status

3. Make the new workflow available to the users.

Argument
-status
-attachment

-configuration

-attachConfiguratorCo
ntext

-attachment

-configuration

-attachment

-configuration

-attachment

-configuration

-attachedConfigurator
Context

-action

Value
TCM Released
target (default value)

Latest Working
(default)

false

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

target (default value)

Latest Working
(default)

true

append

Run a new Cfg0 Workflow process on a configurator rule (user task)

In this scenario, the administrator configured the Cfg0 Workflow process and made it available to the

users.

You create data for a configurator dictionary D1 with the following values.

Configurator Object Type

Group
Family
Feature
Family

Feature

ID/Rev

Powertrain/001

ENG/001
LPG/001
TRN/001
M4S/001
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Workflow process example for a specific configurator rule in a dictionary

You create the following global include rule R2:

¢ LPG isincluded with M4S.

1. Select the feature LPG/001 and choose File->New—->Workflow Process.

The workflow process is initiated for the global include rule R2 as a target and the dictionary D1 as
a reference attachment.

The following displays the state of the workflow process and its current attachments after each

step.

* The CFGO-attach-rule-variability workflow handler attaches the LPG/001 and M4S/001
features and the global rule R2/001 as additional targets. Because of its argument
-attachConfiguratorContext=false, no additional product context items are attached.

* The CFGO-attach-allocations workflow handler attaches allocation WIP revisions that allocate
attached variability to one or more configurator context items in this workflow.

Workflow step
1
2

Description
Initiation step

CFGO-attach-rule-
variability

CFGO-attach-families

CFGO-attach-
familygroups

CFGO-attach-
allocations

Attachments (Target)
Global include rule R2

Global include rule
R2/001

Feature LPG/001
Feature M4S/001

Global include rule
R2/001

Feature LPG/001
Feature M4S/001
Family ENG/001
Family TRN/00O1

Global include rule
R2/001

Feature LPG/001
Feature M4S/001
Family ENG/001
Family TRN/0O1

Group Powertrain/001

Global include rule
R2/001

Attachments
(Reference)

D1
D1

D1

D1

D1
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Attachments
Workflow step Description Attachments (Target) (Reference)

Feature LPG/001
Feature M4S/001
Family ENG/001
Family TRN/001

Group Powertrain/001

Feature allocation
LPG/001 - D1

Feature allocation
M4S/001 - D1

Family allocation
ENG/001 - D1

Family allocation
TRN/001 - D1

Powertrain allocation
Powertrain/001 = D1

Action handlers used in Product Configurator




CFGO-attach-allocations _

CFGO-attach-allocations
DESCRIPTION

Attaches allocation objects that reference features, families, or groups. Such objects may be located in
the target attachment or reference attachment folder. The -configuration argument specifies whether
to attach the allocation's Latest Working or Latest Released revision.

SYNTAX

CFGO-attach-allocations

[-attachment = {target | reference}]

[-configuration = {Latest Working | Latest Released}]
[-attachedConfiguratorContext = {false | true}]
[-debug = {false | true}]

ARGUMENTS

-attachment

Attachment type with which the objects are attached to the workflow process. If any subsequent
workflow handler depends on the allocation objects to be attached, either as a reference or

as a target attachment, use this argument to configure two instances of this handler in the

same workflow process. In such cases, the first handler is configured with -attachment=target-
configuration=Latest Working in order to attach the working revisions (if any). It is followed by the
same handler configured with -attachment=reference -configuration=Latest Released to attach the
related released objects (if any). Possible values are:

* target
Allocation revisions are attached as target objects. This is the default value.
* reference

Allocation revisions are attached as reference objects.

Note:

If another revision of the same configurator object thread is already attached to this workflow
(either as target or reference), the handler silently skips the object. That is, the handler does
not attach a second revision of the same thread.

-configuration

Specifies whether to attach the Latest Working or Latest Released revision. If any subsequent
workflow handler depends on the allocation objects to be attached, either as a reference or

as a target attachment, use this argument to configure two instances of this handler in the
same workflow process. In such cases, the first handler is configured with -attachment=target-
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configuration=Latest Working in order to attach the working revisions (if any). It is followed by the
same handler configured with -attachment=reference -configuration=Latest Released to attach the
related released objects (if any). Possible values are:

* Latest Working
The most recently created revision with no release status is attached. This is the default value.
* Latest Released

The most recently released revision is attached.
-debug

Whether or not to log status information to the syslog file. Possible values are:
* false

No status information is written to the syslog file. This is the default value.
* true

Status information is written to the syslog file for debugging purposes.

PLACEMENT

A typical placement is below the EPM-create-status action handler that creates and adds the release
status to the workflow process. In many cases, it is useful to add the CFG0O-attach-allocations handler
below a CFGO-attach-familygroups handler.

RESTRICTIONS
None
EXAMPLES

* This example illustrates the use of the handler that attaches Latest Working revisions of feature,
family, and group allocations for features, families, and groups in this workflow process as target
attachments so that they are processed along with the variability that is already attached to the
workflow. The list of allocations to add is filtered by the Configurator Context items attached to this
workflow.

Argument Values
-attachment target
-configuration Latest Working
-attachedConfiguratorContext true




CFGO-attach-constraint-rules _

CFGO-attach-constraint-rules
DESCRIPTION

Attaches configurator constraint rules that reference a feature or variant option family. Such objects
may be located in the target attachment or referenced attachment folder. The -configuration argument
specifies whether to attach the Latest Working or Latest Released revision of the constraint rules.

Note:

A configurator constraint rule references the option family if the family has free-form values.
Otherwise, it references the option value directly.

SYNTAX

CFGO-attach-constraint-rules
[-attachment = {target | reference}]

[-configuration = {Latest Working | Latest Released}]
[-attachedConfiguratorContext = {false | true}]

[-debug = {false | true}]
ARGUMENTS

-attachment

Attachment type with which the objects are attached to the workflow process. If any subsequent
workflow handler depends on constraint rules to be attached, for example, CFG0-attach-rule-
variability, either as a reference or as a target attachment, use this argument to configure

two instances of this handler in the same workflow process. In such cases, the first handler is
configured with -attachment=target -configuration=Latest Working in order to attach the working
revisions (if any). It is followed by the same handler configured with -attachment=reference
-configuration=Latest Released to attach the related released objects (if any). Possible values are:

* target
Constraint rules are attached as target objects. This is the default value.
 reference

Constraint rules are attached as reference objects.
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Note:

If another revision of the same configurator object thread is already attached to this workflow
(either as target or reference), the handler silently skips the object. That is, the handler does
not attach a second revision of the same thread.

-configuration

Specifies whether to attach the Latest Working or Latest Released revisions. If any subsequent
workflow handler depends on constraint rules to be attached, for example, CFG0-attach-rule-
variability, either as a reference or as a target attachment, use this argument to configure

two instances of this handler in the same workflow process. In such cases, the first handler is
configured with -attachment=target -configuration=Latest Working in order to attach the working
revisions (if any). It is followed by the same handler configured with -attachment=reference
-configuration=Latest Released to attach the related released objects (if any). Possible values are:

* Latest Working

The most recently created revision that does not have any release status is attached. This is the
default value.

¢ Latest Released

The most recently released revision is attached. Use this setting with care as there could be a large
number of released constraint rules to attach.

-attachedConfiguratorContext

Specifies whether Configurator Context items that are attached to the workflow process should
be used to filter constraint rules. This argument can be used as a filter to attach only constraint
rules that are targeting product contexts, which are attached to the workflow process. This

is useful when releasing variant features or families that are also used in constraint rules for
other contexts: Filtering by configurator context prevents from accidentally attaching (and hence
releasing) additional constraint rules for the configurator contexts that are not intended. Possible
values are:

* false

The configured revision of all constraint rules are attached, irrespective of their Configurator
Context item scope. This is the default.

¢ true

The configured revision of constraint rules are attached that reference a Configurator Context
item that is attached to this workflow, for example, as a reference attachment. If no Configurator
Context items are found to be attached to the workflow process, no additional constraint rules
are added to the workflow process.

-debug
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Whether or not to log status information to the syslog file. Possible values are:

 false
No status information is written to the syslog file. This is the default value.
* true

Status information is written to the syslog file for debugging purposes.

PLACEMENT

A typical placement is below the EPM-create-status action handler that creates and adds the release
status to the workflow process. In many cases it is useful to add the CFG0-attach-constraint-rules
action handler followed by a CFGO-attach-rule-variability action handler.

RESTRICTIONS
None

EXAMPLES

* This example illustrates the use of the handler that attaches Latest Working revisions of constraint
rules as target attachments so that they are processed along with the values and families that are

already attached to the workflow. The list of constraint rules to attach is not filtered by Configurator
Context.

Argument Values
-attachment target
-configuration Latest Working
-attachedConfiguratorContext false
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CFGO-attach-families

DESCRIPTION

Attaches to the workflow process variant option families that are referenced by features in the target
attachment or reference attachment folder. The -configuration argument specifies whether to attach
the Latest Working or Latest Released revisions of the variant option families.

SYNTAX

CFGO-attach-families

[-attachment = {target | reference}]

[-configuration = { Latest Working | Latest Released}]
[-debug = {false | true}]

ARGUMENTS

-attachment

Attachment type with which the objects are attached to the workflow process. Possible values are:
* target

Variant option families are attached as target objects. This is the default value.
* reference

Variant option families are attached as reference objects.

Note:

If another revision of the same configurator object thread is already attached to this workflow
(either as target or reference), the handler silently skips the object. That is, the handler does
not attach a second revision of the same thread.

-configuration

Specifies whether to attach the Latest Working or Latest Released revisions. Possible values are:

* Latest Working

The most recently created revision that doesn’t have any release status is attached. This is the
default value.

¢ Latest Released

The most recently released revision is attached.
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-debug

Whether or not to log status information to the syslog file. Possible values are:

* false

No status information is written to the syslog file. This is the default value.

* true

Status information is written to the syslog file for debugging purposes.

PLACEMENT

A typical placement is below the EPM-create-status action handler that creates and adds the release
status to the workflow process. In many cases, it is useful to add the CFGO-attach-families action
handler between a CFGO0-attach-rule-variability handler and a CFG0-attach-familygroups handler.

RESTRICTIONS
None

EXAMPLES

* This example illustrates the use of the handler that attaches Latest Released revisions of variant
option families for the features in this workflow process as reference attachments so that they are
processed along with the features that are already attached to the workflow.

Argument Values
-attachment reference
-configuration Latest Released
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CFGO-attach-familygroups
DESCRIPTION

Attaches to the workflow process variant option groups that reference variant option families in the
target attachment or reference attachment folder. The -configuration argument specifies whether to
attach the Latest Working or Latest Released revisions of the variant option families.

Note:

Group objects are not subject to revision rule configuration from 12.3 release. You cannot revise
groups.

SYNTAX

CFGO-attach-familygroups

[-attachment = {target | reference}]

[-configuration = {Latest Working | Latest Released}]
[-debug = {false | true}]

ARGUMENTS

-attachment

Attachment type with which the objects are attached to the workflow process. Possible values are:
* target

Variant option groups are attached as target objects. This is the default value.
* reference

Variant option groups are attached as reference objects.

Note:

If another revision of the same configurator object thread is already attached to this workflow
(either as target or reference), the handler silently skips the object. That is, the handler does
not attach a second revision of the same thread.

-configuration

Specifies whether to attach the Latest Working or Latest Released revisions. Possible values are:

* Latest Working
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The most recently created revision that doesn’t have any release status is attached. This is the
default value.

* Latest Released

The most recently released revision is attached.
-attachedConfiguratorContext

Specifies whether relevant Configurator Context items for which allocation objects are to be

added are attached to this workflow process. This argument can be used as a filter to attach only
the allocation objects that are targeting product contexts, which are attached to the workflow
process. This is useful when releasing variant features, families, or groups that are allocated to
multiple contexts: Filtering by configurator context prevents from accidentally attaching (and hence
releasing) additional allocations to other configurator contexts that are not intended. Possible values
are:

* false

Configured revisions for allocations to all Configurator Context items will be attached. This is the
default value.

¢ true

The configured allocation revisions to attach are filtered by the Configurator Context items
attached to this workflow. If no Configurator Context items are found to be attached to the
workflow process, no additional allocations are added to the workflow process.

-debug

Whether or not to log status information to the syslog file. Possible values are:
* false

No status information is written to the syslog file. This is the default value.
* true

Status information is written to the syslog file for debugging purposes.

PLACEMENT

A typical placement is below the EPM-create-status action handler that creates and adds the release
status to the workflow process. In many cases, it is useful to add the CFG0O-attach-familygroups action
handler between a CFGO0-attach-families handler and a CFGO-attach-allocations handler.

RESTRICTIONS

None
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EXAMPLES

* This example illustrates the use of the handler that attaches Latest Released revisions of variant
option groups for the variant option families in this workflow process as reference attachments so that
they are processed along with the variant option families that are already attached to the workflow.

Argument Values
-attachment reference
-configuration Latest Released
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CFGO-attach-rule-variability
DESCRIPTION

Attaches features and families that are referenced by a constraint rule. Such constraint rules may be
located in the target attachment or reference attachment folder. The -configuration argument specifies
whether to attach the Latest Working or Latest Released revisions of the values, families, and groups.

Note:

A configurator constraint rule references the option family if the family has free-form values.
Otherwise, it references the option value directly.

SYNTAX

CFGO-attach-rule-variability

[attachment = {target | reference }]

[-configuration = {Latest Working | Latest Released }]
[-attachConfiguratorContext = {false | true }]

[-debug = { false | true }]

ARGUMENTS

-attachment

Attachment type with which the objects are attached to the workflow process. Possible values are:
* target

Variant option families and values are attached as target objects. This is the default value.
* reference

Variant option families and values are attached as reference objects.

Note:

If another revision of the same configurator object thread is already attached to this workflow
(either as target or reference), the handler silently skips the object. That is, the handler does
not attach a second revision of the same thread.

-configuration

Specifies whether to attach the Latest Working or Latest Released revisions. Possible values are:
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* Latest Working
The most recently created revision that has no release status is attached. This is the default value.
* Latest Released

The most recently released revision is attached.
-attachConfiguratorContext

Specifies whether Configurator Context items that are referenced by the constraint rules in this
workflow process should be attached as reference attachments.

Note:

The Configurator Context items are always added as reference attachments. This behavior is
not affected by the -attachment parameter value.

Use this argument as a filter to attach only features and families that are allocated to intended
product contexts.

This argument is evaluated after attaching the product context in response to the
-attachConfiguratorContext argument (if any). The handler first attaches the product contexts

of each rule as a reference attachment and then filters the set of features and families in each
constraint rule if both -attachConfiguratorContext and attachedConfiguratorContext arguments
are provided.

This is useful when releasing multi-context constraint rules. Not all variant features and families in a
multi-context constraint rule are allocated to all product contexts. Use this argument when you want
to release multi-context constraint rules for a specific subset of the product context scope that this
constraint rule is targeting. Filtering by configurator context prevents accidentally attaching (and
hence releasing) variant features and families for a configurator context that is not intended.

Options are:
* true

Configurator Context items that are referenced by the constraint rules in this workflow process
are attached as reference attachments. This is the default value.

* false

No additional Configurator Context items are attached.
-debug

Whether or not to log status information to the syslog file. Possible values are:

* false
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No status information is written to the syslog file. This is the default value.
e true
Status information is written to the syslog file for debugging purposes.

PLACEMENT

A typical placement is below the EPM-create-status action handler that creates and adds the release
status to the workflow process. In many cases, it is useful to add the CFG0-attach-rule-variability action
handler between a CFGO-attach-constraint-rules handler and a CFGO-attach-families handler.

RESTRICTIONS
None
EXAMPLES

* This example illustrates the use of the handler that attaches Latest Working revisions of features
and families that are used in the constraint rules in this workflow process as target attachments so
that they are processed along with the constraint rules that are already attached to the workflow.
The list of Configurator Context items to which the constraint rules apply are added as a reference
attachments to this workflow.

Argument Values
-attachment target
-configuration Latest Working
-attachConfiguratorContext true
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CFGO-find-constraint-conflict

DESCRIPTION

Creates the report of constraint conflicts for a given variant rule and its subtypes. The generated report
is attached to the workflow process as a reference to execute this handler.

The solve profile to find the constraint conflicts are taken from the input variant rule. If no session info
(solve profile) is saved on the variant rule, the system displays an error.

Similarly, the other session information such as revision rule and rule date are considered from the
session information saved on the input variant rule.

If the argument values mentioned below are provided, those values override the values from session
information.

The results of workflow handler are in the form of a .json file report with the specific schema as below:
» TC_DATA\json\configurator\schema\CFGO_configurator_definitions.json
» TC_DATA\json\configurator\schema\CFGO_report_constraint_conflicts.json

After you generate a report using the workflow handler, you can refer these schemas to get more
information about the report such as constraints, severity, conflicts, session info, and variant rule name.

SYNTAX

CFGO-find-constraint-conflicts
-revisionRuleName=revision-rule
-ruleDate=

rule date

ARGUMENTS

-revisionRuleName

Specifies the revision rule for generating the report.

If the value is empty, then the revision rule from the input variant rule is considered.
-ruleDate

Specifies the rule date for generating the report.

The date should be in the ISO 8601 format.

9-30



CFGO-find-constraint-conflict _

EXAMPLES

Variability data:

Family Values

* Engine * Diesel
* Petrol
* Hybrid

* Powertrain * Manual

e Automatic

Configurator rules:

DefaultRule D1 = ( Powertrain=Manual = Engine=Diesel )
DefaultRule D2 = ( Powertrain=Manual = Engine=Petrol )
Variant rule:

Variant rule VR1 = Powertrain = Manual

Note:

All data is configured for Latest Working Revision Rule.

When we start the workflow on variant rule VR1.

The workflow handler output report contains the conflicts between D1 and D2.
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