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_Planning Windchill PLM
decustomization

Customizations — adjustments to products or
solutions to make them better fit one's needs
expanding beyond what can be configured in
the software without a need to overwrite files or
even recompile code —are commonplace in the
Product Lifecycle Management (PLM) world.

While they help organizations align these products
to their processes to better support various product
development processes, they also introduce significant
downsides in the areas of software maintenance and
upgradeability, or migration to a Software-as-a-Service
(SaaS) model.

In this article we will explore the idea and benefits of
decustomizing a PTC Windchill PLM system, attempting
to build a roadmap of activities an organization can
act upon to help plan the effort aiming at significantly
decreasing the level of customization of a Windchill
solution, or perhaps even eliminating all customization.

_PTC Windchill PLM customization

A few years ago, | wrote a piece on the differences between out-of-the-box (OOTB), configuration and customization in
a PLM context. If you are not familiar with this terminology, | recommend reading this article first.
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Figure 1. PTC Windchill PDMLink version 12 out-of-the-box user interface. Source: own.
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_Rationale: Why decustomize?

There are many reasons behind the idea of decustomizing a PLM system. Some of the more common and important
ones are;

-I Decreasing maintenance costs, time and effort for upkeep of a solution, including
updating and upgrading the software.

In My years as a PLM (and more broadly: software supporting manufacturing companies’ processes) consultant
| have seen system customizations getting dangerously close to the core solution when measured by metrics
such as the number of classes or lines of code. This custom code often overwrote one provided by the software
vendor, and in almost all cases required compilation in specific environments before it could be deployed to the
software itself. While it allowed better alignment of the resulting solution to an organization’s needs (business
processes, internal best practices, etc.), in effect it required these companies to hire (directly or subcontract)
expensive personnel whose sole responsibility was to make sure the custom code is correct and usable, or forced
them to pay for System Integrators’ (Sl) services whenever anything needs to be done to / with the system.
Furthermore, every change in the core software platform, be that a simple security update or a major version
release, required the entire customization to be at least validated, and in most cases updated or completely
replaced (“rewritten”) to ensure correct execution on the new software version. These are very costly and time-
consuming processes. Organizations looking to optimize their operational costs are encouraged to consider
lowering the effort needed to maintain their engineering toolset and therefore often consider decreasing the
level of custom code applied to their software.

PLM upgrade: before

Customization testing Production upgrade

Start
approx. 1 month approx. 1 week

Customization rework Rehearsal upgrades
approx. 4 months approx. 3 months

Every change to a PLM system, including a version upgrade, requires careful planning and preparation. If a system is customized, often work on upgrading
the customization itself (ensuring that it is compatible and works as expected with the codebase of the new system version) takes more time than the
upgrade rehearsals and production upgrade itself.

PLM upgrade: after

Rehearsal upgrades

Start Time savings
approx. 3 months 9
| 8 ;
Configuration upgrade Production upgrade
& testing approx. 1 month approx. 1 week

If a system is in an OOTB state (or close to it), the effort required to upgrade the system is significantly smaller, translating into time and resource savings.

Figure 2. Example timeline of a Windchill upgrade with and without customizations. Source: own.

In addition, many custom features developed over the years have made their way to the core platforms
themselves. This will be especially true for functionality commonly requested and implemented by customers.
Software vendors are constantly improving their solutions: They want to ensure their software address as many
business issues as possible in their respective domains, and thus keep introducing new and extended functionality
with each new release. If an organization which developed custom functionality is now responsible for maintaining it,
it should be tempted to consider getting rid of custom code in favor of an out-of-the-box (OOTB) solution which
does basically the same thing (or something very, very similar). Obviously, this would translate into significant
cost savings related to the upkeep of a solution.



2 Completely offloading software platform responsibilities to the vendor by migrating
to a Saa$S solution.

Speaking of OOTB: Software-as-a-Service (SaaS) is a business model where a software vendor provides customers
access to its products for a fixed recurring fee while maintaining full ownership of the platform itself, including
responsibility for ensuring availability, updating, securing, and so on. As a trade-of, SaaS solutions do not always
allow customization and often rely only on allowing customers to configure certain parts of the software.

While there are many concerns about this model (data ownership, ability to migrate to a different platform
easily, etc.), it seems that corporations are fixated on making Saa$S their default business model nowadays.
Product Lifecycle Management software vendors are no different, positioning their SaaS versions of solutions as
the future of the market in an aim to ensure a stable annual recurring revenue (ARR) stream for years to come.
While this approach has its own set of drawbacks and risks, completely offloading the maintenance and upgrade
parts of any software system may be a great incentive to consider for many businesses. To be able to move a PLM
system from on-premises to SaaS, however, an organization must first ensure that both solutions are “interoperable”
to a significant degree, so that the migration of data to SaaS does not cause any issues immediately or the
foreseeable future.

3 Desire to use standards and best practices.

PLM vendors work with researchers and various organizations and institutions to define best practices for certain
processes, which are later implemented into their products. Examples can include Enterprise Change Management,
Review, Promotion and other processes, among others. These best practices are then translated into data models,
workflows, business objects, and so on, effectively providing a baseline implementation ready to be picked up and used.
While some slight adjustments are usually recormmended to allow better alignment of processes to an organization's
structure, market, legal requirements, etc. — these can often be limited in scope, allowing companies to pick up and
start using a solution fairly quickly.

Other examples of decustomization
rationale may include:

Improving solution security (through
a frequent update process, removing
external dependencies, and so on).

Reorientation of resource focus from
administrative and system maintenance
tasks towards process improvements.

Avoiding vendor-lock-in situations,
where migrating out of a solution FHE
eventually becomes virtually : ' "’E} windchill’
impossible. =5

Customization Guide
12000

This list is, of course, not exhaustive.

If your rationale is different, I'd love to Figure 3. The Customization Guide for Windchill version 13 is over 2,400 pages long.

hear from you. Source: https://www.ptc.com/
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_Decustomization in the
context of product lifecycle
management software systems

PLM systems are responsible for capturing, storing and
managing all information about a product from its
conception, through development, production, service
and retirement. The more complex and/or regulated the
product, the more complex are the processes around it.
This means that most PLM systems will actually be
very complex and data inside them will cause migraines
for any analysts trying to understand them.

Every PLM platform will provide some pre-defined data model, process templates, access controls, user roles, and so on.
OOTB they are designed to adhere to certain best practices and provide an organization with a basic set of tools for handling
work around a product. (Whether they fit a particular market segment or are even real best practices in the first place isn't
always a given, but we're not going to discuss this here.) Organizations are then tasked with adjusting these starting settings
to comply with their own needs. For example: a company making aircraft parts may require maintaining information on
a given part's airworthiness certification and support processes leading to validating this airworthiness, whereas a farming
equipment manufacturer may need something entirely different. Even within a given industry companies rarely follow the
same paths and processes, so PLM systems and their individual instances tend to follow in complexity — and uniqueness.

The degree of freedom in this adjustability varies between PLM systems, but the saying which goes “/ can do anything — just
give me the source code” does have some merit, especially with on-premises hosted PLMs. PTC Windchill PLM software in
particular, while allowing for extensive configuration, has had a tendency to be customized to a point where the end product
barely resembled the OOTB state when all was said and done. (Perhaps not necessarily in terms of look-and-feel, but rather
the data model, process implementations, system behavior, etc,, although some customers did introduce user interface
customization as well.) There is some structure to it, however, which can be used to one's advantage when attempting to
plan and execute decustomization.

_Decustomization approaches

There are generally three ways in which a decustomization process can be approached:

Change in technology

This is a very technical-focused approach, which emphasizes refactoring customizations or replacing them for the
benefit of compliance with guidance, requirements and limitations defined by the software vendor. Attention
is put mostly on removing old, deprecated technologies to align the resulting solution to modern-day technical
requirements. As a result, working methods for users should not change — users would not see any difference to
the system, although the underlying “code” may be different.

Change in method

This approach focuses on achieving the same goals users aim for currently, but with different methods: the less
customized, the better. It assumes changes mostly in working methods, and while it allows some (refactored,
updated) customization to the system and adjustment of process definitions, the preference is to lean towards an
OOTB solution. Overall, process inputs and outputs remain the same, but steps to be performed by users may differ.
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e Change in process

Sometimes the effort to update or change the customization is too great and organizations may opt to completely
forego that work. In this approach, users adapt new (different) processes to benefit from a “SaaS-fit-system”
(i.e. as close to OOTB as possible, so also relatively simple to move to SaaS when desired). These new processes are as
close to OOTB as possible, effectively replacing the existing, customized solution with a new one. Process inputs
and/or outputs, as well as user interactions with the system may end up being different than currently.

Windchill customizations ftj windchill
Change Change Change
in Technology in Method in Process
UX should not change Inputs and outputs remain, Completely new Process:
_ o steps between may change inputs and outputs, and steps
Refactoring customizations between
A Based on OOTB or refactored

May lead to change in customization OQOTB or very close

Method / Process

Figure 4. Business approaches to Windchill decustomization. Source: own.

Each approach may fit certain organizations better, so it may not be entirely obvious which of them should
be chosen. For example, if an organization is good at adopting process changes, it may be best to go with the
“Change in process” approach instead of attempting to update old code, which may not be simple or quick.
On the other hand, sometimes the resistance to change in how things work (or otherwise “organizational inertia”)
may be so great, that the only viable option will be “Change in technology.” Often, though, it is likely to end up
somewhere in between the three approaches: some technology change, a little process change, and a bit of
working method change. After all, the system should be aligned to an organization it is supposed to support,
not the other way around.

Choosing the right approach is very important and can be a difficult decision. Luckily, analyzing the current state
of the system and understanding the target vision for it can help make that decision much more straightforward.

_Planning Windchill decustomization

The following are high-level elements an organization should focus
on when attempting to plan Windchill PLM decustomization.
They are described in more detail further, along with basic activities
most organizations can do internally to evaluate the feasibility of
such an effort. Completing them should allow you to build a clear
roadmap and make informed decisions about how to pursue the
decustomization path:

Understanding and Vision
Documentation
Processes

Data

Integrations

(Bonus) Code & DevOps



6

Please note that in some cases the above list may not be exhaustive. As | noted earlier, every PLM instance is different
and will require a personalized approach. However, if you follow the steps outlined further on, you should be able to get
an understanding of most (or all) elements not captured so far. This should still allow you to be able to make your decisions
and plans based on merit, rather than suspicion, guesses and hearsay.

There are two additional elements | have not mentioned in the list: executive support and organizational change
management / adoption plan. | have omitted them, as they are not really part of the decustomization process, but
rather prerequisites for it to make sense in the first place. Without leadership driving (or at least truly supporting) the
initiative it will be extremely difficult to implement any significant and lasting changes, and without proper planning,
such implementation may result in chaos instead of process improvements.

Step 1: Understanding and Vision

There are two elements here:

Understanding what features your PLM platform provides OOTB (both for your current software version, as well
as the latest available), what processes and templates are available, how configurable it is, and even how it works
(system architecture rather than fine details).

Vision of how your organization will utilize the PLM platform to support its business needs. This includes the
to-be processes (with focus mostly on the desired outcomes of these processes, not on how to implement them
exactly — this will be addressed later on, during the actual decustomization process), upstream and downstream
information flow (system integrations), etc. but also your organization's approach and capabilities towards
maintaining all elements of the solution.

By understanding the technical and functional capabilities and limitations of the software, you can form a baseline
for your expectations for the future, as well as your further research into your existing customization. You will be
able to recognize features provided by the software vendor, and quite efficiently identify custom elements. If you
would go so far as to understand how the system can be configured and what needs to be customized, you may
also get a better understanding of which existing custom elements can be replaced by configuration — if the
software has that capability, that is.

Having a clear vision for the system allows you to focus on finding the best paths to achieve your goals, whereas
not having it often results in poor quality solutions which later caused more headaches than good. Not knowing the
end goal is likely to trigger many changes in the overall system and process design, including very late in the
process, which may also go undocumented, negatively impacting any future attempts at improvement. A clear
vision will be like a lighthouse, helping everyone get safely into harbor while navigating treacherous waters of
projects as complex as PLM ones.

Step 2: Documentation

In an ideal world you would have all your business processes, integrations, customizations, etc. described in
much detail, effectively forming a comprehensive guide to your system and how you are using it. In the ideal
world you would ask your internal organization’'s owners of particular elements of the system (business process
owners) to take that documentation and compare it to similar documentation for an OOTB system, and then
move as many items from your system to the OOTB one as possible without compromising your business' goals.
Any outstanding elements should be achievable through configuration or outright removed as adding little value.

As much as it pains me to say, the world is not ideal.

Firstly, most likely at least some bits of your system are either under-documented or undocumented at all.
Secondly, the processes, customizations, etc. are usually complicated and/or interdependent, and the people
responsible for coming up with them in the first place may no longer be with the company.



Still, unless whoever did your PLM implementation (be that an Sl, or internal resources) was planning on making
you completely dependent on them, there should be some content which you could start basing your efforts
on. The first step, then, is to gather that content into a single repository and review it. This review should be
multi-staged:

Read through the documentation to understand what it says. Hopefully it documents your PLM system
and not something else entirely.

Compare the documentation with the live system to ensure that it is not outdated.
Compare the documentation with OOTB and best practice examples to see how far you've drifted away.

If you struggle to find best practice examples, please make sure to reach out to your fellow User Group
Communities. Folks there have been sharing know-how for ages and are more than willing to help in such cases.
After all — they all want to be using the software in the most efficient manner, minimizing their own effort, right?

It is quite possible that your system documentation does not cover at least some of the business processes
in your organization. Note each such process down and mark it for further analysis.

Depending on how much coverage of your existing PLM you achieved, you might end up with a lot of useful
information, or very little.

Step 3: Processes

Now that you have all the documentation and you're familiar with it, it's time to take those dozens and dozens
of sheets of paper (electronic, hopefully) and compare it with the real world. While you've done some of that
in point 2 of the previous step, that effort was focused on the processes you've already documented — at least
to some extent. This time your focus must be on all business processes supported by your PLM system, as some
of them may have been missed by the keen eye of whoever was implementing and documenting the PLM
solution in the first place.

Talk to your key users / process owners / department leads. Ask them how satisfied they are with their current
processes executed in PLM. Understand any need for improvement or simplification. (Yes, “3 clicks less” can be
a gigantic time saver over the course of a year and a team,)

Note: You may find that focusing especially on those who joined your organization after the PLM system was
deployed can give you the best (most constructive, critical) feedback. After all — those who helped shape how
that PLM system looks like today may not be keen to criticize their own work.

Take time to understand how users are truly using the system. Analyze
which workflows are triggered the most times and which steps in them
take the longest to complete. This should help you find not only unused
(or very rarely used) customizations and processes, but also set priorities
as to what should be changed first and identify the “low hanging fruit”
which could prove that decustomizing the system can have a positive
impact on the organization.

If you've noticed your PLM system slowing down over time, it may be
worth validating if the underlying infrastructure needs to be scaled up
or otherwise reworked based on users' actual needs. These may differ
from assumptions made while initially deploying the system. It may then
be worth noting down the usage of system resources on your PLM server,
DB and any other machines such as CAD Workers.




Step 4: Data

There are 2 major areas to look at: the data model, and the data itself.

While the data model inside a system should be derived from the needs of the process, it is worthwhile to
consider existing and future processes: How does the current data model fit within our larger ecosystem of IT
solutions in your organization? Does it hold the same data as other systems? Does it communicate effectively
with other systems? Along with designing new and improved processes, make sure the data model supports
them without introducing unnecessary complexity or data duplication. After all, with modern PLM systems
data model customization isn't really considered customization at all.

As for data itself, with effort focused on the PLM system it is worth considering certain “housekeeping” activities
around what is stored in it. Years of creation and modification (both direct — by users — and indirect — by the
system itself, customizations, upgrades, etc.) could have degraded the quality of one of the most important
assets product lifecycle management is supposed to manage. This can lead to errors appearing in your system
(especially when attempting to access or modify older data) and potentially block any attempt to update it —
enterprise software such as PLM often performs data integrity checks before allowing system updates to ensure
no data corruption or loss.

In some cases, although not exactly aimed at data management, tools provided by software vendors can be used
to validate data integrity. These are generally used before a system update or upgrade, but can often be executed
independently, providing significant insight into the state of the system. Some of them can even attempt to fix
certain types of issues with data, potentially increasing the quality of data and helping eliminate certain issues
you might already be experiencing. For Windchill, such a tool is called WinDU and has been a key element of
any upgrade process for years now. You can learn more about the upgrade process for Windchill and the WinDU
tool in this little how-to article for upgrading Windchill.

Some (less common, more serious) issues with data will not be possible to address using automated tools and may
require manual intervention. Such cases should be noted down and handled either before the decustomization
effort starts, or as part of it (as early in the process as possible). Not dealing with dataset issues may quickly block
any work and potentially lead to corruption or loss of valuable business data.

It may also make sense to run some statistics, validating numbers of objects versus other sources of truth. On the
one hand this may provide you with an overview of trends in your dataset (most used object types, etc.), but also
help you discover any discrepancies between various integrated systems. For example, where you might expect
two systems to contain the same number of objects of a given type (e.g. electrical components in the ECAD
system and corresponding WTParts in Windchill), if the numbers are different in reality, this can mean that either
one of the datasets is corrupt, or the integration between these systems needs attention.

Step 5: Integrations

Seamless integration of various systems is usually key for many organizations. After all, the benefits of data flowing
across the entire organization (other enterprise systems) are much larger than siloed software, isolated from
other systems and parts of the company. In the case of PLM the most common example is Enterprise Resource
Planning (ERP) integration, which allows streamlining the product development process by combining design
and engineering data with manufacturing and supply chain.

Decustomizing Windchill will not eliminate the need for integrating it with other systems. However, it should spur
a conversation about how these integrations are implemented. It is safe to assume that many such integrations
were developed years ago, before modern APIs (Application Programming Interfaces) like Windchill REST Services
(WRS) were introduced. Often these legacy integrations rely on code which has been merged with the core
product or are otherwise highly dependent on the PLM system itself, unnecessarily increasing the complexity of
the system and any maintenance, upgrade and other activities around it.


https://ttpsc.com/en/blog/a-simple-guide-to-performing-a-windchill-10-x-upgrade/?utm_source=pdf&utm_medium=banner&utm_campaign=EN_PLM_102024_pdf_windchill_plm_decustomization

Such integrations could potentially be reworked to utilize modern interfaces and extracted outside of the PLM
system itself, for example: using cloud features such as serverless functions, or, in PTC's case, ThingWorx Flow
as the integration layer. Perhaps costly integration software can be replaced with a more lightweight solution?
This could also introduce the opportunity to update the concept and design of the integration to better suit the
needs of the organization which may have evolved over the years.

You can apply statistics at this point too: See how much data is flowing between systems integrated with your PLM
on a daily/weekly/monthly basis. This will tell you which interfaces are most critical to users in your organization.

PLM integration with other systems: before

Manufacturing Execution System (MES) Supply Chain Management (SCM)
A
Enterprise Resource Planning (ERP) Quality Management System (QMS)
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Manufacturing Resource Planning (MRP)

A
Computer Aided Design (CAD) Computer Aided Engineering (CAE)

In this scenario every integration is designed directly between PLM and the other system and
implemented directly inside these systems. Every such integration must be managed, maintained
and upgraded separately. This introduces significant effort on each system'’s side every time a
change to any integration must be introduced.

PLM integration with other systems: after

> Windchill 38 windchill
Integration Layer <
> Enterprise Resource Planning (ERP)
> Manufacturing Execution System (MES)
> Supply Chain Management (SCM)
> Manufacturing Resource Planning (MRP)
> Digital Twin /loT Platforms
> Computer Aided Design (CAD)Computer Aided Engineering (CAE)
> Quality Management System (QMS)
Here a separate abstraction layer was introduced to facilitate integrations between various systems.
In case of a change in any integration, only this layer must be updated, keeping other systems largely

intact. Note that this integration layer may facilitate commmunication not only between PLM and other
systems, but across any combination of systems, further decreasing the need to customize any of them.

Figure 5. Example system integration diagrams. Top: point-to-point integrations.
Bottom: After introducing a separate integration layer for multi-system integration. Source: own.



(Bonus) Step 6: Code and DevOps

As is the case with data (Step 4), housekeeping activities are highly recormmended around any custom files, be that .java
source files, configuration XMLs or others. Firstly, you must ensure that you have all such source files under your control.
Unless you've purchased validated “off-the-shelf” extensions to your system (i.e. from the system vendor's marketplace),
you should not have to rely on 3rd party vendors for pre-compiled binary archives. You should be able to take any custom
code or file, compile and deploy it yourself. If you do not own the source code which you are running inside your PLM,
then your company is facing a serious risk to the stability and security of your system.
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Figure 6. Customizations can be very complex and span across dozens, if not hundreds, of custom classes. Not only can these changes
significantly modify the system's behavior, the files themselves should also be managed and deployed appropriately. Source: own.

After ensuring you have it and control it, consider how your code is stored and managed. Nowadays, the industry standard
is Git repositories, although SVN can also work, albeit with more limited capabilities. Such repositories should contain
any files which affect your system, such as:

Custom code in the form of source files, Business configuration files, e.g. data model XML load files,
not compiled archives. exported process definitions, templates, etc.

System configuration files (custom properties, If any automation was applied to your infrastructure,
system settings, etc.). your repository should also contain scripts, infrastructure

descriptions (infrastructure-as-code), and so on.

Proper management of all the above (or other) files should include elements such as version and access control, tracking
relations between code changes and requirements and descriptions (comments) for every modification. Having these
elements, you are able to track any specific change in your repository to a change in requirements (or detected issue),
the person responsible for implementing it, as well as detailed documentation on the implementation. Without this
traceability it may prove difficult or downright impossible to understand why certain changes were introduced to your
PLM system. Technically DevOps topics are not part of a decustomization effort, but as with data, it may be a good idea to
investigate them at this point. Setting up automation and enforcing certain standards can go a long way towards making
the lives of both development teams and PLM admins significantly easier both short- and long-term. Think about how
long it would take your organization to start a completely new PLM development environment from scratch, apply your
configuration and customization, and deploy your test data. If the answer is anything above a few hours, the benefits of
introducing proper DevOps working methods are most definitely worth considering. The old cliché of “automating yourself
out of a job" really does bring measurable benefits to organizations following it.
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Do you want to know more?

If you are interested in getting help from some of the best
people in the business, be sure to visit our website.

_Conclusion

The process of decustomizing a PLM environment, such as Windchill, can seem daunting and extremely complicated.
INn Mmany cases — it may be, because years of work on improving the system may have resulted in changes and customizations
running deep and significantly diverging from the OOTB product.

However, by following the plan outlined above, at least the phase of preparing for and planning of the decustomization
can be significantly simplified and streamlined. If done properly, it will also greatly benefit the later decustomization effort
by laying foundation allowing Kkick-starting activities from very early on in the process.

Having completed the above elements, you should have a pretty good understanding of the state of your PLM and the
amount of work it may take to get it to a point where upgradeability, maintenance and related activities are no longer
an unbearable burden. You should also be able to formulate a plan and perhaps even define a rough schedule, along
with a list of priorities of activities, which can then be used to drive the agenda and get the broader organization and
management onboard. Ultimately, executing on this plan should ensure that any future upgrades of the system are a
smooth and simple exercise, and a potential transition to a SaasS solution is as painless and risk-free as possible.

It may be that your organization lacks the skills, resources, or simply time to address the decustomization, or even prepare
and plan for it. If that is the case, it may be wise to involve an experienced partner, preferably the PLM vendor’s System
Integrator (Sl), to do much of or all this work for you. After all, it is their line of business to support organizations which are
for whatever reason unable to run such activities themselves.

Do you have Pawet Pacewicz awel.pacewicz@ttpsc.com
more questions? LinkedIn

Contact us! Transition contact@ttpsc.com
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