7. Create the solution - The Solution Domain of Information

The optimal solution is always the result of an
iterative process in which the initial concept is
first created and then gradually refined to perfec-
tion. Refining the initial concept requires access
to more detailed information about the customer,
needs, functions, and processes. Therefore, you
need to revisit the other information domains
several times during concept development. This
iterative approach to filling the domains with val-
ue-critical information increases your chances of
creating a WoW product.

Creating innovative solutions to value-increasing
challenges is one of the areas where it’s hardest to
achieve improvement. Creativity is myth-shroud-
ed, and many so-called “truths” are incorrect. 1
often compare it to playing blackjack.

You can play blackjack, have
luck on your side, and win.
Most people who play loose.
Unfortunately, that’s the level
at which some product develop-
ment is done today.

Card counting is an advanced playing technique
for blackjack. A skilled card counter gains a long-
term advantage over the casino and wins in the
long run. The method works because it increases
the probability of winning. However, it requires
both knowledge and skill from the player. It’s not
as simple as just sitting down at the table and tak-
ing a chance. The method is so successful that
all casinos use different methods to detect card
counters, and when they are discovered, they are
thrown out and banned from the casino.

For product development, I have developed a
method comparable to card counting in black-
jack. However, the method requires more knowl-
edge and skill than just taking a chance. The
companies that apply this method increase the
probability of success. They gain a long-term ad-
vantage over their competitors.

However, taking a shortcut is much easier and
more comfortable, and sometimes it works. That’s
why worthless methods like wild brainstorming
and thinking outside the box are still practiced.

The company’s world

Look what we can do?

This chapter is, therefore, not for the average
development company or engineer. It’s only in-
teresting for those who want to learn a method
that provides long-term wins, a method that re-
quires more knowledge and skill. But if you learn
to master this chapter, you'll become a brilliant
development engineer, and on your resume, you'll

also probably have WoW products.

This chapter contains the following:

7.1 Six systematic tactics for value-driven con-
cept development

7.2 The re-use tactic

7.3 The re-fine tactic

7.4 The re-duce tactic

7.5 The re-inforce tactic

7.6 The re-form tactic

7.7 The re-place tactic

7.8 How to apply the different tactics

7.9 Concept development

7.10 Establish the System architecture

7.11 Detailed design of the final product

7.12 Summary
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7.1 Six systematic tactics for value-
driven concept development

The best starting point to create a WoW product
is your functional model of the benchmark and
the list of value-increasing challenges created in
the Functional domain. It contains all your op-
tions for increasing customer value. But before
[ start explaining more powerful tools than wild
brainstorming, you need to understand function-
al modeling tactics. Functional modeling tactics
are for product development, what card counting
is for blackjack. However, functional modeling
tactics are free for anyone willing to learn and use
them.

Due to the strategic importance of functional
modeling, it is essential to understand the differ-
ent options available first. Later, I will discuss in
what sequence the tactics can be used or when
each tactic is favorable to use. These tactics help
you accelerate the customer value development of
your product. First, a quick introduction of the
tactics:

o Re-use: Identify and retain the functional
providers contributing the most value to your
product or benchmark. These functional pro-
viders will remain unchanged in the new prod-
uct.

o Refine: Optimize, trim, increase robustness,
and/or reduce the costs of nearly perfect func-
tional providers. This process enhances their
value, making them suitable for your new
product, and candidates to be re-used in future
concepts.

o Re-duce: Systematically remove functional
providers with low-value contributions, there-
by reducing the complexity and cost of your
new product. The cheapest component is al-
ways the one you have removed.

 Re-inforce: Introduce new functional provid-
ers that increase the visible value to customers.
This process enhances the concepts perfor-
mance, functionality, or appeal.

o Re-form: Modify or transform how the Main
function is carried out in your benchmark.

If done right, it can lead to a significant im-
provement in performance or elimination of
unwanted functions. Many WoW products are
born using this tactic.

 Replace: Eventually, all products will be wiped
out by new products with higher customer val-
ue. How can we survive the shift to the next
S-curve?

The four first tactics are primarily aimed at ac-
celerating value development for a product along
an existing S-curve. The last two are based on the
fact that no S-curve lives forever. All companies
must also continuously test and challenge the ex-
isting S-curve. A more detailed discussion regard-
ing the tactics is below.

7.2 The Re-Use tactic

The myth that creating a WoW product requires
starting from scratch on a blank sheet of paper
and thinking outside the box is just that - a myth.
The idea that you need to throw out everything
old and start anew is more research than prod-
uct development. Some of your value-increasing
challenges may indeed trigger the initiation of re-
search projects. However, a new technology can
take years or even decades to master, scale up, and
fully implement in production. Consider yourself
fortunate if you are lucky enough to have some-
one else’s research ready to go.

For the rest of us who are not that fortunate, a
more practical approach is to identify existing ele-
ments that can be re-used and carried over in the
new product. Put a virtual “red flag” on subsys-
tems, components, or process steps that work well
and shouldn’t be touched. The more red flags you
use, the smaller the project scope, the lower the
risks, and the fewer resources and time required
to complete it.
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It is also easy to forget about the learning curve.
The power of the learning curve is that each time
something is repeated, it becomes quicker, has
better quality, and requires less effort. Every time
you change something, your learning curve starts
over. A company that constantly changes eve-
rything will never fully utilize the power of the
learning curve. The beauty of the learning curve is
that all you have to do to make it work for you is
put out virtual red flags. It’s probably the simplest
way to cut COsts.

There is an internal re-use loop and an external
re-use loop. The internal loop is about re-using
existing elements in your existing products. The
external loop moves selected subsystems or com-
ponents to your supply chain. Elements that are
not critical, and can be produced elsewhere at
lower cost and higher quality. What you should
make in-house and what you shall buy from out-
side is part of the re-use tactic.

Unfortunately, some developers take pride in cre-
ating entirely new solutions from scratch, even
when it is unnecessary. While still on the same
S-curve, companies or development teams boast
about the radical nature of their new product.
They proudly proclaim that nor a single compo-
nent of the old product remains.” In my view, this is
not something to brag about, but rather a symp-
tom of a toxic macho attitude, where personal
shine takes precedence over what is best for the
company.

7.3 The Refine tactic

This tactic increases customer value by refining
nearly perfect functional providers, such as sub-
systems, components, or processes. Elements that
can be fixed and used in your new product and be
candidates for re-use in future products.

Here are some reasons why you may need to re-
fine a functional provider in your concept:

o Poor design: failure to convey the intended
identity or company image or suffering from
poor ergonomic design.

 Over dimensioning: excessive margins due to a
lack of knowledge or tools to optimize.

o Tight tolerances: tight tolerances should be

used only for critical areas directly impacting
customer value. Tight tolerances are expensive.

 Conflicting requirements: for example opti-
mized from a manufacturing perspective but
overlooking how it will affect the customer.

o Variability: not all customers receive the same
level of quality.

 Robustness: failing to withstand natural varia-
tions in usage by the customers.

Sometimes, it is a kind of hygiene level - a set
of issues that must be cleaned up, preventing the
customer from experiencing the WoW factor. You
might have a product that looks great on paper, a
genuine WoW product, but it does not function
entirely as intended when it meets reality. This is
where the re-fine tactic comes in, to identify and
eliminate those pesky problems that prevent the
product from living up to its full potential.

It’s about creating a solid foundation, a baseline
of quality and functionality that allows the prod-
uct to shine and deliver the desired customer
experience. By addressing these hygiene factors,
you can ensure that your product is not only in-
novative but also reliable, efficient, and effective.
Ultimately creating a WoW experience for your
customers. The re-fine tactic targets various de-
sign issues or problems and costs in manufactur-
ing, such as scrap and rework, as well as costs aris-
ing at customer locations, including repairs and
breakdowns.

When implementing the re-fine tactic, yellow
flags are added to the functional model, signaling
areas that require refinement rather than a com-
plete redesign. This distinction is crucial, as it re-
quires using different tools and techniques.
Re-fine focuses on optimizing and perfecting ex-
isting subsystems, components, Or processes. To
achieve this, a variety of specialized tools come
into play, including:
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o Industrial Design, which enhances the prod-
uct’s aesthetics and user experience.

o Design of Experiments and Robust Design,
which help optimize performance and reduce
variability.

o Computer Simulations, which enable virtual
testing and analysis.

o Finite Element Method, which provides de-
tailed insights into structural behavior.

o Design for X (DFX), is a set of methodologies
that optimize products for specific character-
istics, such as manufacturability, assembly, or
maintenance.

By using these and other tools, teams can refine
and perfect existing designs, eliminating inefh-
ciencies and improving overall performance with-
out designing something new. The re-fine tactic is
crucial to any continuous improvement strategy,
such as Six Sigma, Kaizen, Quality Circles, or To-
tal Quality Management.

7.4 The re-duce tactic

I often jokingly say that the most cost-effective
and highest-quality component in a product is
the one that has been removed. At first glance,
the statement may seem absurd.

I have met many product development engineers
looking at me like I am a complete idiot after ar-
guing that an expensive or complicated subsystem
needs to be removed. But the product will not
work without it! They exclaim. Of course not, I
say, not if the product remains the same as it is
today.

In reality, many functional providers are old quick
fixes for problems encountered in the past. For
example, the oil got hot, so a cooling flange was
added. That made it better, but not good enough,
so a fan was added to the cooling flange. The fan

- B8
- @

was noisy, and the customers complained, so a
noise hood was added. I think you get the picture.
Most products have evolved in this way through
a series of quick fixes. We call the principle “Add-
ing Waltzes”. An old, worn-out refrain that many
companies know all too well.

The quick fixes might have been the right choice
at the time. My point is that these quick fixes can
lead to complicated and expensive subsystems
that may not be necessary, and a fresh look at
the design can lead to simpler and more effective
solutions. However, someone needs to break the

spell.

By eliminating unnecessary components and sub-
systems, teams can significantly reduce product
costs without compromising performance or cus-
tomer value. However, it’s essential to ensure that
the removal of a component doesn’t jeopardize
the product’s functions or overall performance.

New technologies and materials are continually
being developed, offering opportunities for better
and less expensive solutions. By embracing the re-
duce tactic and regularly reviewing and trimming
products, teams can ensure that their products
remain competitive, efficient, and effective over
time.

The problem-solving algorithm in Triz, which
will be discussed later in this chapter, contains
tools for accomplishing this tactic.

7. 5 The re-inforce tactic

The re-inforce tactic focuses on complementing
the functional model with additional providers,
such as new subsystems, components, or process
steps. It is by far the most popular tactic used by
development engineers. Two factors are driving
this tactic:

o 'The quick-fix solution, a simple way to solve
problems if time and resources are lacking.

o The desire to stay competitive by adding new
features in the hope of improving customer
value.

However, this tactic, while popular, can lead to
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unintended consequences. The obvious and ma-
jor drawback is that additions always add cost and
complexity to your product. Cost and complex-
ity, which may not be justified in the eyes of the
customer. As products become more complex,
they can also become more challenging to use and
understand, potentially alienating the customers

they aim to satisfy. The principle is right, but the
way to make it happen is wrong.

An example of the above could be as follows. The
company develops a way for the user to set a pa-
rameter to improve the product’s performance.
Improved performance increases customer value.
The process for the user to learn, understand, and
set the parameter reduces customer value. The in-
tention is good, but the result might be bad. The
increase in performance may not compensate for
the operator’s inconvenience in setting the param-
eter.

For the re-inforce tactic to be successful, it is
imperative that the customer perceives the add-
ed value. Simply adding features is not enough.
Those features must be meaningful and enhance
the overall customer experience. The risk of fail-
ure is notably lower when the addition is associ-
ated with a new function that fulfills a previously
unmet need or targets gaps in customer satisfac-
tion.

Given its prevalence in many companies, I am
confident you are already familiar with the re-in-
force tactic. However, I hope this discussion will
make it easier for you to recognize its use within
your development projects. When you observe
this tactic in action, because it will inevitably oc-
cur, let it serve as a warning signal. It is essential
to evaluate whether the additions being made
genuinely enhance customer value or are merely
an attempt to respond to immediate pressures. If

the situation calls for a necessary quick fix, docu-
ment it. This will help ensure the issue can be re-
visited and addressed more thoughtfully in future
projects.

In summary, while the re-inforce tactic can pro-
vide opportunities for innovation and increased
customer value, it must be used judiciously.

Organizations should strive to balance adding
new features and maintaining a clear focus on
customer value. By understanding the implica-
tions of this tactic and recognizing its potential
pitfalls, you can make more informed decisions.

7.6 The re-form tactic

The re-form tactic is a powerful approach that has
given birth to many innovative WoW products.
This tactic involves focusing on the functional
providers, such as subsystems or components,
that perform the product’s Main functions. The
goal is to radically change these functional pro-
viders, thereby achieving a quantum leap in cus-
tomer value. This is achieved by substantially in-
creasing the performance of the Main function,
adding a new important Additional function, or
eliminating a serious Unwanted function.

Unlike incremental improvement tactics, the re-
form tactic aims to bring about transformative
changes that can propel the product into new
market segments or position it at the beginning
of a new S-curve. Correctly identifying the main
functions of the product and the functional pro-
viders that perform them is a crucial step in the
re-form tactic. The re-form tactic is often more
complex and challenging to implement than pre-
vious tactics, as it involves changing the product’s
core.

A few avenues for you to explore can be:

o Solving feature conflicts instead of compro-
mising can lead to ingenious solutions. Often,
improving a product is hindered by conflicting
features. Instead of finding a compromise, try
to eliminate the conflict altogether. Three op-
tions to find a creep-hole around such a conflict
are separating the conflicting features in time,
space, or structure. For instance, a componen-
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can be made strong and lightweight by being
thick in one area, thin in another, or thick at
one moment and thin in another. The Xylem
wastewater pump (the N-pump) is a great ex-
ample of solving a feature conflict using time
and space separation principles.

o Transforming a rigid provider (subsystem or
component) into a flexible one is also a clas-
sic example of the re-form tactic. Products that
can adapt to varying conditions always have
higher customer value. The adjustable wrench
is a classic example of this, where making one
half of the wrench flexible in relation to the
other half enabled it to be used for nuts of dif-

ferent dimensions.

o Using a different technology to perform a func-
tion can make the impossible possible. What
seems difficult or impossible with one technol-
ogy can be easily achieved with another. The
development of airbags, for instance, was hin-
dered by the challenge of inflating them quick-
ly. However, using pyrotechnics made it easy,
as large gas volumes can be generated through
explosions. A mechanic tends to think of me-
chanical solutions, an electrician in electrical
solutions, and a chemist in chemical solutions.
It highlights the importance of considering dif-
ferent technological solutions and collaborat-
ing with experts from various fields to find in-
novative solutions.

By mastering the powerful tools in Triz, your
chances of successfully using the re-form tactic
will dramatically increase. Some of the Triz tools
will be introduced and discussed later in this
chapter.

Ultimately, the re-form tactic requires a culture
of curiosity, embracing a mindset open to new
ideas, willingness to take risks, and commitment
to continuous learning and experimentation. By

adopting this approach, organizations can unlock
the full potential of the re-form tactic and create
innovative products that exceed customer expec-
tations and drive business success.

7.7 The re-place tactic

Your product and business are constantly chal-

lenged from two directions:

o The supersystem at a higher hierarchical levels.

» Competing solutions and competitors at the
same hierarchical level.

All products are, in one way or another, part of a
supersystem that also constantly develops toward
higher customer value. The function performed
by a watch is also performed by the mobile phone,
the computer, the car, and so on. Today, you no
longer need a separate watch to tell you the time.
You may keep it anyway because it provides status,
but in that case, its Main function has changed.

Studying the development of different products
over longer periods shows that the supersystem is
continually improved so that underlying subsys-
tems can be made less expensive, simplified, or
eliminated. This applies especially to subsystems
or components that perform Support functions
or reduce Unwanted functions within the super-
system.

The re-place tactic must be kept active within all
companies. There’s always someone higher up
sawing on the branch your company is sitting on.
Your only consolation and the best means of sur-
vival is taking over other products” functions from
lower hierarchical levels.

To re-place or to be replaced is an eternal life-

and-death struggle for all products.

X%
XX

[ Or «
|
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Your biggest competitor may be the supersystem.
A breakthrough at the supersystem level wipes
out everybody, your product, and all your com-
petitors.

You also have competitors at the same hierarchical
level. Competitors outperforming your company
on the re-form tactic may make your product ob-
solete. Almost all mechanical watch manufactur-
ers were wiped out when the quartz movement
watch was introduced. The mechanical watch
went from a mainstream product to a niche prod-
uct. Unfortunately, many companies have fallen
victim to new technologies or been outmaneu-
vered by competitors who have mastered the six
tactics better than their competitors.

“If our current product becomes a relic, it will
only be because we have outdone ourselves with
something even better.”

That is the only strategy to save your company
from eventually being wiped out by competitors
or changes in the supersystem. You have to build
internal competition into your company’s DNA.
Compartmentalize and protect radical new ideas
from the rest of the company. Give them room
to grow, become strong, and challenge the core
of your business. The biggest competitor to your
current product should preferably be some other
part of your company.

7.8 How to apply the different tactics

The six tactics are the equivalent of card counting
in blackjack - when applied correctly, they signifi-
cantly increase the probability of success. If you
are lucky, using one tactic could be enough to cre-
ate a WoW product. However, if you constantly
use several in every project, your probability of
success will increase. Eventu-
ally, you will outperform the

lucky ones. ?

Problem

Not all these tactics need to be
applied to the functional model
of your product or benchmark.
In practice, you probably lack
the time and resources to ap-
ply them all. I recommend that

you always use a minimum of

=
| Go wild and think outside the box. s

three in all development projects. You need to ap-
ply them in a sequence that maximizes the value
increase of your product. Every project and situ-
ation is unique, so you must find your optimal
sequence. But most probably, it will start with
the re-use tactic and end with the re-duce tactic.
However, all tactics should all be carried out with
a certain degree of regularity and remain an active
process within your organization.

A company that masters these tactics will out-
perform its competitors in the long run. The six
tactics provide a high-level perspective, revealing
general patterns and allowing you to rise above
the noise of technical details and minor tweaks,
value-critical information that should form the
foundation of your decision-making in the solu-
tions domain.

The first step could be to evaluate how proficient
your company is in the various tactics. Are they
being used frequently? How well do you apply
them? How many are typically used in a develop-
ment project? Rate your performance on a scale
of excellence on:

e Re-use

o Re-fine

o Re-duce

o Re-inforce

o Re-form

o Re-place.

Do you rely on luck, or are you destined to win
based on excellence?

7.9 Concept development
Few areas are surrounded by as many myths and

Solution

&
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Problem

Solution

Rephrasing the problem by moving it into the functional domain.

falsehoods as concept development and innova-
tive problem-solving. Here is an excellent expla-
nation made by the Triz master Yuri Salamantov
of what a creative solution is:

o 7The creative solution is a simple solution to a
problem that, from the standpoint of common
sense, would seem utterly complex.”

The above quotation beautifully captures the
challenge facing many development engineers.
They can come up with solutions, but the crux is
that the solutions are too complex, expensive, or
difhicult to implement. Most technical problems
can be solved if unlimited resources are available
or if there are no constraints. However, the crea-
tive solution is so simple that it may almost be

embarrassing: " Why didn’t I think of that”

A common myth is that the creative solution ap-
pears like magic out of thin air and that structure
and systematics are the direct antithesis of creativ-
ity. Instead of spending time understanding and
rephrasing the problem, the first feasible solution
that comes up is accepted. While it’s true that
some problems can be solved through wild brain-
storming. Occasionally, you can have luck, but it
will not provide great results in the long run.

The previously discussed tactics provide a general
description of possible ways to modify the func-
tional model of your benchmark to enhance cus-
tomer value. They represent different avenues to
explore to address your value-increasing challeng-
es. Some of these challenges are straightforward
and can be resolved using standard engineering
tools. A few must be included in your research
portfolio and are not part of product develop-
ment. However, the challenges that lie in between
are the ones you need to tackle in your develop-
ment project.

At first glance, these seemingly complex challeng-
es require more powerful creative tools than just
wild brainstorming to resolve.

Fortunately, several powerful creative tools are
available, and a few will be introduced here:

o Al-based tools
o Triz tools
« Focused brainstorming

The value-increasing challenges formulated in the
Functional Domain of Information are ideal for
leveraging artificial intelligence (Al) technologies.
You have skillfully crafted questions that Al tools
can comprehend and process effectively.

As of 2025, T have tested several available Al tools,
and the results are promising. The rapid advance-
ment in this field is remarkable, and I am con-
vinced that we will witness exponential growth
and development in Al capabilities.

An Al tool capable of tapping into the world’s
patent database, understanding the technical lan-
guage, and transferring patented and protected
solutions from one category to unprotected cat-
egories aligns with the fundamental idea behind
patents. Contrary to popular belief, patents don’t
solely exist to protect innovators intellectual
property. Instead, patents serve as a mechanism
for innovators to be compensated for sharing their
ideas with humanity. In essence, patents provide a
temporary monopoly on
an invention, allowing
the innovator to recoup
their investment and
profit from their crea-
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tion while ultimately contributing to the greater
good.

All AT tools I have tested also quickly became my
subject matter of expert. Someone I could chat
with and explain different limitations of the tech-
nology, technical aspects, and physical principles.
My recommendation is to give it a shot. You
might be positively surprised.

Triz is the Russian abbreviation for Theory of
Inventive Problem Solving. This technique has
its roots in Russia and the fundamental work
done by Genrikh Altshuller. The word method is
wrong as it is more of a toolbox with many dif-
ferent methods and tools. TRIZ is the science of
how technical systems develop towards becoming
more ideal, that is, having higher customer value.
Genrikh Altshuller’s innovative approach in-
volved analyzing patents from a unique perspec-
tive. He sought to understand the problems pat-
ents aimed to solve and the underlying principles
used to resolve them. Despite the vast number of
patents, Altshuller discovered that the fundamen-
tal solutions could be condensed into a manage-
able number. His work resulted in three essential
components of the TRIZ toolbox:

o 'The 76 Standard solutions. The standard so-
lutions address common problems defined by
their Su-field models. A Su-field model is a dif-
ferent type of functional model than the one
I describe and use. This approach provides a
structured way to resolve recurring technical
challenges. You can find plenty of material on
the Internet if you want to learn and master the
standard solutions.

40 Principles of solutions to typical technical
problems: These principles represent a distilled
set of solutions to common technical challeng-
es. These are excellent for focused brainstorm-
ing, which will be described later. In my Triz
road map, which can be downloaded at the

o site, these 40 principles
are listed.

Theory of Inventive N Ariz is a problem-
AT SR solving algorithm. Based

on the Ariz, I have cre-

ated a Mini-Ariz, a simplified version of the full
Ariz. It is less powerful and sharp when solv-
ing technical challenges. Its advantage is that it
is more intuitive and easier to learn and mas-
ter. My Triz road map explains the mini-Ariz,
which can also be downloaded at the site.

[ am not against brainstorming but firmly against
wild brainstorming, especially with the goal of
thinking “outside of the box.” Going wild and
thinking outside of the box produces mostly brain
farts. It is an illusion of creativity that sometimes
makes people feel good, but it is a waste of time.
The process gets cluttered with too many low-val-
ue and silly ideas, ideas
you have to evaluate
and eventually kill.

1. Segmentation

Instead, you should al-
ways brainstorm inside
a new, clearly defined
box. You need to set
strict boundaries for
the type of ideas al-
lowed.

The 40 Principles of
Solutions to typical
technical problems is a
perfect example of how
you can define a new
box. Each principle
represents a clearly de-
fined new box. Or use
analogies like biomim-

28. Mechanics
sutgstitution

icry may also work.

The more boundaries you set around what type of
solution you are looking for, the harder it will be
to develop an idea. By forcing people into a new
box people have never considered, you force them
to “think outside the existing box but inside a
promising box.” In a box with a higher probabil-
ity of finding a valuable solution.

The more you apply the tools described above, the
quicker and better you'll become at using them.
The following additional guidelines should also

be followed as much as possible:
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1. Use simple language and remove all technical
expressions as they block the process.

2. Lettheideal system be a guiding light. A prod-
uct that only performs Main and Additional
functions at minimal resource consumption.

3. Build functional models to define all the
problems and create a united picture of the
context. Sometimes more than one. One on
the customer level, another on the technical
level, or why not on the supersystem or physi-
cal level?

4. Amplify the problem to extremes. If there is
a problem at 100 rpm, increase the motor
speed to 10,000 rpm or more and look for
solutions.

5. Clarify the conflict zone. Where is the prob-
lem? Go from macro to micro and sometimes
even to atomic or molecular level.

6. Clarify when the problem arises and what
happens before, during, and after. What hap-
pens before, and what can be done before?
What happens when the problem is active,
and what can be done during this time? What
happens afterward, and what can be done af-
terward?

Eliminate

Cleoimplexity

Integrate

7.10 Establish the System architecture
The unspoken rule seems to be that when prod-
ucts become more complex and include people
processes or software, they start to be called sys-
tems. Therefore, I will use the term system archi-
tecture, which is equivalent to product architec-
ture.

System architecture has a profound impact on a
project’s success. It can guide the project and busi-
ness case around potential pitfalls or lead them
straight into trouble. A poorly designed system
architecture can be the source of many problems,
costs, and headaches, both during the project
and later when customers start using the prod-
uct. However, identifying system architecture as
the root cause of these issues can be challenging.
Typical problems with the root cause of poor sys-
tem architecture include:

« a complex development project
 many late changes

o supply chain challenges

o high production costs
 manufacturing problems or difhiculties
o customer complaints.

High standards must be set on the system archi-
tecture. It is not unreasonable to demand the
creation and evaluation of several alternatives.
The system architecture is most easily made using
a comprehensive functional model of your final
concept.

Standardize

Separate

Find your optimum position on the scale!
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Complexity is the major villain that separates an
excellent system architecture from a poor one, a
villain that appears in many guises. Therefore, the
most important goal when designing the system
architecture is to minimize complexity from a ho-
listic perspective. However, the four best strate-
gies for mastering complexity pull in different
directions. They are largely each other’s opposites.
The difficulty, therefore, lies in creating the per-
fect balance between these conflicting strategies.
The four strategies are:

o Eliminate: where can elimination create ad-
vantages?

o Integrate: where can integration create advan-
tages?

o Separate: where can separation create advan-
tages?

o Standardise: where can standardization create
advantages?

The critical issue is maintaining a holistic perspec-
tive and viewing costs at a consolidated level. Us-
ing a more expensive component that, for exam-
ple, doesn’t emit heat increases the costs of one
module. Still, it may reduce the cost of another
module or completely eliminate the need for it.
In large organizations, such a change may be chal-
lenging to implement, as each department or pro-
ject team only are responsible for the costs of their
own module.

An example of integration is designing subsystems
and components so that they can perform more
functions and thereby eliminate other subsystems
or components. This increases the complexity of
one module but reduces the overall complexity of
the whole system. Look for functional elements
that don't need to be retained independently of
others. These types of elements are always can-
didates for elimination. One method suitable for
mechanical systems that investigates the possibil-

ity of integrating elements is Design for Manufac-
turing and Assembly (DFMA).

Separate, for example, critical or complicated
subsystems or components so that these parts
of the product can be developed independently
from the rest. Different internal or external teams
can develop these subsystems or components si-

multaneously, which is especially important with
subsystems undergoing speedy technical devel-
opment. In other cases, separation can increase
customer value by simplifying the replacement of
components that wear out.

A third case can be that it simplifies the manufac-
turing or supply chain. Interfaces must be defined
to manage any eventual dependency between the
separated components. These interfaces must be
standardized and kept holy to ensure the different
elements can be developed parallel and correctly
assembled.

Standardize subsystems, modules, and interfaces
or adapt them to fit already established industry
standards to increase flexibility within the prod-
uct. For example, many physical products can
reduce the number of unique brackets, contacts,
cables required, etc.

Twist and turn these four strategies and take them
to the extreme. How can the system architecture
be changed to:

o Maximize customer value? What should then
be eliminated, integrated, separated, and stand-
ardized?

o Minimize complexity in the product? What
should then be eliminated, integrated, sepa-
rated, and standardized?

o Simplify production and distribution? What
should then be eliminated, integrated, sepa-
rated, and standardized?

» Reduce demands on development work? What

should then be eliminated, integrated, separat-
ed, and standardized?

In this way, a range of different alternatives are
produced. Forcing each strategy to its extreme ex-
pands the investigated solution space and releases
a sphere of possible system architectures within
which the optimal compromise exists. The viable
option is usually between integral and modular
architecture extremes. Both extremes have advan-
tages and disadvantages.

I prefer to utilize a comprehensive functional
model of the final concept for this exercise. It is
essential to identify and circle those functional
providers that should be included within the
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same subsystem or module. Clearly articulating
the advantages of integrating them into the same
subsystem or model is essential. Additionally, ana-
lyzing the functional implications is crucial when
defining the final system architecture. The greater
the number of subsystems and modules required
to collaborate for a Main or Additional function,
the more complex the design and manufacturing
processes become. Low complexity is what sepa-
rates an excellent system architecture from a poor
one.

7.11 Detailed design of the final product
Most engineering hours and costs are usually con-
sumed in this phase. The work is product-, in-
dustry- and company-specific. The product and
process intertwining make the area extensive and
complex. The detailed design of the product must
go hand in glove with the design of the manu-
facturing and distribution processes. Cross-func-
tional work methods must be the foundation on
which the detailed design of the product and all
its processes is built. This area falls within the core
competence and expertise of your own company.
Therefore, I would be presumptuous to believe I
could give concrete advice on implementing this
work. Your company must provide this expertise.
If you are required to make a Design FMEA, the
functional model of your final concept is your
best guide. You can learn more about that in the
Functional domain of information.

We are also moving away from value-critical in-
formation to specific or supplemental informa-
tion. Specific information makes up the majority
of information to assist you in advancing along
your chosen path.

7.12 Summary

The Solution Domain of Information represents a
unique world within your company, a space where
innovation is not only possible but entirely within
your grasp. Here, you have the power to decide
on the development of products and services that
resonate with both your vision and your custom-
ers’ needs. However, organizations frequently get
bogged down in an ineffective mindset, prioritiz-
ing countless minor tweaks and ideas rather than
embracing meaningful innovation. When organi-
zations become preoccupied with trivial tweaks,

they inadvertently close themselves off from ex-
ploring groundbreaking ideas that could redefine
their industry.

To combat this detrimental mindset, the chapter
outlines several actionable strategies to foster a
meaningful innovation culture. Central to these
strategies is implementing a structured approach
that incorporates powerful creative tools, which
serve as catalysts for transformative thinking.

Value-critical information in the Solution Do-
main of Information includes:

o Careful selection and use of several of the six
tactics to modify the present benchmark to en-
hance its customer value. It will probably start
with the re-use and include the re-duce tactic.

o 'The modification of your present product or
the benchmark is solving a substantial number
of the value-increasing challenges formulated
in the Functional Domain of Information. The
final concept has the potential to have unri-
valed customer value.

o Several powerful creative tools have been used
in concept development, including Al, Triz,
and focused brainstorming,.

o A system architecture that reduces the complex-
ity of development, supply chain, manufactur-
ing, and customer service. Carefully balancing
the incompatible strategies of Eliminate, Inte-
grate, Separate, and Standardize.

o A structured FMEA based on your final func-

tional model.

o Leveraging the learning curve to drive down
COsts.
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