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Integration of TRIZ methodologies into the digital
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Abstract. Iterative and waterfall software development processes such as V-
model or UP (unified process) are widely used in project development. Never-
theless, modern Agile methodologies are aimed to reduce risks and achieve more
predictable results in the digital world. Despite the difference between them, the
software development life cycle splits into specific deliverables by breaking a
project into smaller segments where the TRIZ toolkit can be effectively applied.
Application of the TRIZ theory and core techniques can be valuable for new ideas
generation and decision-making process at any point of product development
from business model development and product vision definition to user experi-
ence design, implementation, and go-to-market strategy. As a result, the product
quality grows, continuous delivery is accelerated, and new features are intro-
duced to the final user in a more operative manner. The goal of this article is to
demonstrate how TRIZ methodologies integration empowers software develop-
ment for new products release and continuous improvement.

Keywords: TRIZ, Product Design, Product Management, Product Develop-
ment, Digital Product

1 Introduction

1.1  Addressing the digital product as a technical system

After being challenged with the dot-com bubble burst, the digital products market con-
tinued a substantial growth during the last decades with financial, technological and
human resources (IT-specialists) [1]. Although, there is a substantial scientific advance
in the direction of mathematical algorithms and technical solutions, there is no such a
breakthrough in the direction of the digital product design and strategies. Such scientific
pieces aiming user experience and digital product value [2] are rather segregated studies
than made in systematic manner. At the same time the number of digital products re-
leased increased substantially as well as the number of IT-specialists involved in dif-
ferent digital products design, development and management [3]. In the present re-
search authors are presenting the idea of TRIZ toolset to be applied in the framework
of digital product development and management.

Nowadays, TRIZ is widely used for different industries (such as automotive, tele-
com, aeronautics, etc.) and gives them a competitive advantage opening new opportu-
nities for problem-solving [4, 5]. The theory provides a comprehensive set of inventive



standards that engineers can apply for digital product development as well [6-8]. The
powerful advantage of TRIZ tools is that they are written without precisely determining
the technical system, making them applicable to any technology product [9]. Software
development is a subset of modern system engineering and has the same principles for
designing and developing digital products.

Thus, a digital product is considered as a technical system but higher solution flexi-
bility because of the absence of constraints from the physical world in the IT domain.
Most digital products are not tangible and can only be visible to the final user via a
graphical user interface (GUI). There are different approaches to categorizing digital
products, but they all contain the same examples:

e Application software. Such a solution provides a digital interface for the
final user to deliver a value of a product. Examples: website, mobile app,
e-commerce service.

e Software platform. Such software includes technology for data pro-
cessing, event streaming, file storage, analytics, and reporting.

e System software. Such software includes operating systems, drivers, and
utility programs.

Any digital product development process may follow the standard rules from TRIZ
theory to increase performance, quality, business KPIs, and other final product param-
eters.

1.2 TRIZ tools applied for digital technical systems

One of the core ideas of the TRIZ is that all its principles can be formulated in the terms
of the industry where they are to be applied. The flexibility of TRIZ tools makes them
independent of the digital product domains. Some of the core terms can have different
meanings for software development which are described in this section [10].

Ideality. Ideality principle is a measure of the technical system which quantifies dif-
ferent factors of how much value a solution provides to the final user [4]. An increasing
degree of ideality makes the product competitive with other market players, which
causes the final product to be more profitable. Product managers can measure the same
value from a different angle, such as how much the product meets business goals and
KPIs.

Ideal final result (IFR). The principle is a formulation of the final solution that delivers
the desired result to the end-user. On the one hand, IFR reaches the highest value of
ideality. From another hand, IFR does not require adding extra resources or costs. The
basic TRIZ principle says that an ideal system is no system, but the function is per-
formed. Paraphrasing such a rule to the software terminology might be that the ideal
application software is a zero user experience interface that provides the capability to
reach expected user goals. This principle can significantly improve the quality of prod-
uct strategy as a base for any new product that introduces a unique value proposition to
the market. In other words, any digital product should perform a main useful function
with the best-expected outcome for the end customer. Such top priority functionality



defines the order for the development team how to deliver such features in the shortest
time.

Su-field. It’s a model of a minimal technical system that consists of a pair of actors
interacting with each other. The Su-Field requires at least two elements made of sub-
stance and a field providing interaction between the substance components. Su-Field
analysis is a method of abstract modeling of a technical system. Such a model specifies
substance components, fields, and interactions between them. Su-field analysis can be
applied to resolve the contradiction between User and System and gain new insights.
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Fig. 1. The Su-field Diagram for a digital service's unique value proposition. Service offers an
Item that interests the User to make an Action on the Service.

Su-Field Diagram is an outcome of the Su-Field analysis. Diagram presents a Su-
field graphically as a triangle with nodes representing two substances and a field and
lines between the nodes representing interactions between the Su-field components.
Most software applications require a user interface (UI) for interaction between system
and user. The ideal Ul is designed to achieve specific user goals. The motivation field
can empower the pair of User and System to create a minimal technical system that can
be described using a Su-Field diagram from Fig. 1.

Mini-problem and maxi-problem. It's the formulation of an inventive problem that is
a result of imposing the following restrictions on this inventive situation: everything
remains without any changes or becomes even simpler, but some updates are required.
Every decision in software development is a part of continuous integration and im-
provement. Engineers decide for a specific product component on how they want to



upgrade the system either keep the functionality the same or initiate a new iteration
development, depending on the requirements and desired outcome.

2 Software development process and product lifecycle

2.1  Product Discovery and Delivery as main product development stages

Product Lifecycle is the process of product evolution on the entire timeline from its
idea through the design and development to the product launch and further updates. The
standard industry approach is to slice the lifecycle onto the short implementation itera-
tions [11]. It helps to design and develop the new product in phases. In general, the
whole lifecycle from the idea to the final product is split into two main phases — Product
Discovery and Product Delivery [12]. Discovery answers how to Build the right product
in order to meet the target audience needs. Delivery of how to build the product right.
The interfaces between Discovery and Delivery are product backlog and feedback from
the market (Fig. 2). They support the linkage between phases and make a smooth tran-
sition between them and loopback [13].
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Fig. 2. Product Discovery and Product Delivery — main phases of product continuous improve-
ment.

Product Discovery. The very first strategic phase after a new product idea introduction
is Product Discovery [12]. Most of the risks are concentrated in the ideation phase be-
cause the cost of an error in the strategic decision can lead to the whole product failure.
The Discovery phase starts with generating and prioritizing existing ideas to solve the
problem or achieve defined business goals. The Discovery backlog sets the requirement
and right focus for the market analysis and needs research. The product manager can
develop the product strategy through continuous concept improvements and hypothesis
validation cycles that provide a product backlog and roadmap to guide the development
team on how to deliver the right product. Such standard outputs in the software industry



are required as minimum knowledge about the product to plan a transition from strate-
gic phase to execution.

Product Delivery. The next phase after Product Discovery is the implementation and
execution phase, where the requirements of the desired product are implemented in the
software [14]. The main steps are developing products according to specification, run-
ning beta or pilot tests, defining a go-to-market strategy, creating a launch plan, and
finally releasing the product to the market. During all these incremental steps, it is cru-
cial to gather feedback and monitor major KPIs to adjust product strategy in short pe-
riods rapidly [15].

Even though Product Discovery and Delivery are the most critical phases, the stand-
ard industry practice is to extend the product lifecycle to the Adoption and end-of-life
phases. The broader product lifecycle includes the phase of existing product evolution
after introduction to the market. The growth and optimization phases are the sources of
product-market fit analysis and valuable feedback for the new iteration of strategy and
analysis [16]. The end-of-life phase is a decision point about whether to iterate or de-
cline the product.
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Fig. 3. Phases of product management lifecycle and feedback iterations between them.

2.2 Digital product lifecycle phases overview

Strategy. Undoubtedly the business modeling phase is the most critical starting point
for any new digital product. Business goals and objectives are the main drivers of cre-
ating a long-term and mid-term product vision without implementation details. As a
part of the Product Discovery phase, the major activity and focus are on creating and



prioritizing ideas based on the cost to develop and value to customers or business stake-
holders. Development of an initial proposition or draft product concept is required to
facilitate detailed analysis and testing.

Analysis. The starting point for detailed product analysis and improvement cycles
should be the defined product strategy. Product opportunity assessment requires a deep
understanding of user segments and needs through market research and hypothesis
analysis. During this phase, it is critical to discover the right value proposition and the
problem being solved. Some rapid prototyping techniques are common techniques to
validate multiple ideas through continuous feedback loops. Using paper sketches and
interactive prototypes increases the quality and speed of gathering early feedback. User
research methodologies help validate a market need through customer development.
Research processes described in Google Design Sprint, Design Thinking, and Lean UX
methodologies help to iterate quickly on the one or two-week iterations to deliver the
accurate results of the analysis [17, 18].

The main objective of the Analysis phase is to understand an opportunity for devel-
opment and estimate costs and risks. In case of success and the decision to move for-
ward, the product backlog and roadmap become the bridge between strategy and deliv-
ery. Specification and formulated requirements are the results of the analysis required
to create a technical backlog and product plan development.

Development. Getting product requirements delivered is the next phase of the product
lifecycle after the confirmation of the product strategy. It starts with designing and de-
livering a solution to meet the requirements. Some Agile practices are widely used
across development teams to achieve more predictable results in the middle of devel-
opment. The scrum approach for release management helps to set fixed time iterations
for designing, engineering, developing, and launching product updates that bring addi-
tional value to the market. In this phase of development, inaccurate sprint planning
becomes the main point of failure and causes missing deadlines. If the product is deliv-
ered on time and passes verification of use cases and test scenarios, the product team
ensures that requirements have been met. In that case, it becomes a ready-for-deploy-
ment artifact with a specified build date. The release plan is required to set a strategy
for how a brand new product or product update will be introduced to the end-user. A
soft launch strategy is the best option to pilot upcoming releases with early adopters or
loyal audiences.

Go-to-Market. In the earliest stages of launching a product to the market, the launch
team researches market conditions, and go-to-market strategy is planned for the new
product or a service. After defining the market and target audience, the final value prop-
osition is developed through multiple iterations of experiments and test campaigns.
Then business defines the pricing strategy to fulfill company needs. Moreover, choos-
ing the right distribution channels and distribution model followed by promotion is the
most vital step before deploying a go-to-market strategy. When a competitive ad-
vantage is created, the marketing team decides how they will promote the final product
and what kind of marketing campaigns are the most profitable for the go-to-live phase.



Growth. Scaling products to reach a bigger audience and increase profits is vital for
any product that found its market fit and is ready for broader expansion. As the next
step, value proposition and sale offers are continuously shaped with each sale by the
reality of the market and feedback from customers. New functions such as customer
support and customer marketing are introduced to execute marketing plans and monitor
metrics of market adoption.

Optimization. As part of the natural product evolution, the maturity of the product
grows with more time presented on the market. The product value proposition becomes
stable, and only micro-optimizations are returned as updates of the well-developed
product strategy. The product maintains saturation during the optimization phase, and
scale speed goes down the same as profit growth. Most of the product enhancements
may use data analysis and rely on big data to grow business metrics like ROI or LTV.
Additional product features can be introduced as brand new products to support sales
and extend the value proposition to the existing customer segments or new markets.
Those pivots start the new iteration of the product lifecycle and can dramatically impact
the future product strategy.

End-of-life. In case of a decision to prevent keeping the product alive, stop ongoing
optimizations, and decline the existing product, it goes into the end-of-life phase. De-
commissioning of the product contains the procedures of planning sunset or product
replacement. Performing post-mortem is the final phase of the product before its possi-
ble future reincarnation.

3 TRIZ integration into product development process

Despite some less traditional applications of TRIZ for such spheres as business and
management [19], as well as for the programming (i.e. algorithmic) [20] the idea of
TRIZ application for digital product development for the whole software lifecycle is
rather new [6]. In the present chapter the approach to utilize TRIZ for software devel-
opment looking back to product Discovery and Delivery phases is described.

Thus, as a consequence of the rapid growth of the IT industry, digital products are
the most flexible systems for any market changes. The unique feature of digital products
from the other technical systems is the higher speed of evolution caused by the short
development cycles. Agile methodologies aim to achieve more predictable results with
a smaller period and resources [21]. Modern Agile principles applied for software de-
velopment make it flexible for regular updates and robust for rapid market changes.
Software products follow the general Trends of Technical Systems Evolution, such as
trends of static, cinematic, and dynamic [22]. The complexity of systems grows with
the product scale. TRIZ techniques can be applied at any time, starting with product
discovery, innovation, and analysis and finishing with go-to-market, optimization, and
end-of-life.



Strategy. The strategy phase contains a high degree of uncertainty, starting from an
idea and finishing with a new invention, and may utilize multiple TRIZ tools for achiev-
ing more accurate results. Su-field Analysis is a powerful tool that can be applied for
business modeling or product value proposition design [23, 24]. Su-field diagram from
Fig. 1 describes a general model of interaction between User and Service as a contra-
dicted pair and Item as a field that creates interest for User to make an action such as
purchase on the Service. This general model can be applied to any e-commerce service
such as Amazon, Netflix, Spotify, or niche products that propose a specific value or
Service to the final customer. General Su-field is a powerful tool that product managers
can also apply for Social Community design, including the niche Social Networks de-
sign [25]. Ableton's sound-producing community is considered as a case to express the
value of the application of the Su-Field model in digital product development (Fig. 4).
It brings local artists, skilled users, and newcomers at regular intervals to locations all
over the world to create an additional boost of interest in their product. Ableton creates
an environment for different user groups and maintains the organizational part and
sponsorship. Still, experienced users help with the basics as a part of social networking
and the desire for collaboration. Moreover, almost everybody can become a community
facilitator and organize their local meet-ups to grow the community. Thus, being an
outcome of the heuristic approach the same model was achievable with Su-Field anal-
ysis which is a more formal tool in such a case compared with more classical but less
systematic Brainstorming, Design Thinking and other rather heuristic toolsets.
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Fig. 4. The Ableton community described using the Su-Field Diagram as a contradiction between
Organizers, Local Artists, and Newcomers.

Analysis. Creating and prioritizing hypotheses is a challenging problem. However, dig-
ital product development is more nowadays about generating and testing hypotheses
rather than development of the determined solution after continuous market and product
research. This is due to the fact that market conditions are now changing promptly, and
implementing a hypothesis turns out to be economically more effective than prolonged
market research and subsequent development. Ability to launch digital products on big
markets with a relatively small team due to the present advanced technology stack made



the product development path to the short iterations starting with a set of hypotheses.
And this is why it is important to find a more formal and systematic approach for hy-
potheses catching and formulation. Authors addressing TRIZ for the Analysis part of
the product development as a toolset that have been developing for the analogous prob-
lem in classical engineering during the last half a century.

Thus, in case of wrong prioritization, the cost of failure depends on the cost of solu-
tion implementation and the amount of changes to fix the issue. That is why the inte-
gration of TRIZ tools into the Analysis phase can be considered in order to reduce risks
of failure and help to increase the quality of decisions made.

One of the IFR applications for the product strategy and vision is the definition of
the main function such as a user story or job story [26]. To describe the function in the
user's terminology, the format of the job story proposes to describe the Situation, Mo-
tivation, and Expected Outcome. The ideal job story as a function definition is written
based on the user's needs and doesn't specify any details about the technical solution.

When Iwant to Solcan

situation motivation Expected Outcome

Fig. 5. Template for Job story mapping to define a user function.

IFR is a type of function that a product manager should define as the target solution
and part of the product vision. After that, any iteration solution can be simplified using
function-cost function and analysis. As an example, one solution can have a higher level
of Ideality and higher cost, but another is lower Ideality and cost. Product managers
should make such decisions and trade-offs according to available resources and con-
straints. The level of Ideality can be an additional parameter for function scoring and
prioritization. It can be introduced into the RICE model formula that includes Reach,
Impact, Confidence, and Efforts values as the main inputs for priority scoring [27].
Integration of the Ideality level to the RICE model gains an additional visionary insight
for backlog prioritization which is highly important to startups with futuristic plans.

Development. The main challenge for the development phase is the design architecture
that matches the product backlog requirements. Multiple architectural patterns such as
microservice architecture or multi-agent systems are used as modern practices on how
to build sustainable systems. The TRIZ concepts such as Subsystems or Supersystems,
Monosystem, Bisystem, and Polysistem can be used as standard decision options for
each technical solution. Engineers can integrate the TRIZ principles about system evo-
lution into the system design phase to make a decision about component redesign and
scalability.

Go-to-Market, Growth. All phases from the post-product launch phase have the same
principles of product evolution. After introducing a product to the market, the next
question to answer is what will be our next iteration after receiving real feedback from
the fields. There are multiple TRIZ strategies that can be integrated into those phases.
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One of them is mini and maxi problem-solving. Using the result of the go-to-market
deployment and monitoring KPIs helps to make the right decision on how to pivot the
product forward. If profits are running low, the radical option using maxi-problem for-
mulation can be a complete redesign and can be selected as a future improvement strat-
egy. Another option is to solve the mini-problem, keeping the product almost the same
with small optimizations.

Optimization. The standard approach for product optimization is the mini-problem
formulation and solution based on micro-optimizations. The radically opposite solution
to this approach is the strategy of transitioning to Macro-level or Micro-level, which is
the standard TRIZ practice. Transition to the Micro-level method provides a new in-
ventive solution by replacing the operational principle behind subsystems. In other
words, a solution on the micro-level doesn’t change the function itself but changes the
way how the technical solution works inside.

On the other hand, transitioning to a Macro-level method provides a solution to
evolving a technical system to the next stage of evolution. The first solution is increas-
ing the number of products or interactions between existing components. It is a valid
approach for the products under the umbrella brand or the microservices. The second
solution is to unite all smaller product lines into a single product. One of the well-known
examples is the Wechat super app that aggregates the most common functions like mes-
sages, news, and payments into one product. And finally the third solution can be bring-
ing additional features to the existing system that increases the properties of the product
and creates additional value for the final customer.

End-of-Life. At first glance, the final phase of the digital product does not have any
challenges and problems to solve because of its terminal specifics. That is why in this
paper, we have no examples of TRIZ integration into the End-of-Life phase. We keep
this section open as an opportunity for future TRIZ integration research papers.

4 Conclusion

Being developed from the early 50s of the last century TRIZ is now saturated with
different case-based knowledge and theory in the field of construction and engineering
for problem solving and design problems including those challenges arising in the con-
text of the Industry 4.0. However, due to the growth of the digital products market,
more inventive challenges in the design appear in the field of such areas as Internet-of-
Things, Big Data, Cloud Computing, Blockchain software and user web- and mobile-
interface applications. In such areas there is a whole set of inventive problems arise in
the field of customer development, product discovery and product delivery, product
market-fit finding and go-to-market strategy formulation. Despite its effectiveness in
problem-solving in the field of classical engineering, TRIZ has not received much pop-
ularity in the circles of product managers, software developers and UX/UI designers of
digital products. Although there is a number of studies and cases suggesting the TRIZ
exploitation in business, management and digital products development, the theory of
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TRIZ application in such areas is still on a very early stage of adoption. Thus, the ap-
probation of such an effective tool for engineering in the area of digital product devel-
opment paves the way for new innovative development approaches in a growing digital
sphere opening up new challenges and opportunities. Hence, despite the efficiency of
the TRIZ suggested tools there are still challenges to be overcome, such as the lack of
a problem formalization model and heuristic nature of the applied steps determination
compared to the more formal ARIZ approach [28]. That makes it challenging to link
the inventive principles directly with model contradictions and leads to further research
in the field of digital product development. One of the possible solutions for the relation
identification of functional requirements with design parameters for the digital product
design stage may be considered as Functional Decomposition and Morphology frame-
work [29] and recommended to be addressed for future research to be adopted for soft-
ware design and development.

Despite the mentioned challenges, the main research direction in this article of in-
ventive toolset integration in digital makes it possible to apply proven innovation meth-
odology to digital product delivery. The proposed toolset for the digital domain is sup-
posed to facilitate the software development process from the early design stage to the
scrum iterations for faster delivery of the key product features and faster hypotheses
approbation. Being a continuation of the previous study [6], the present article uncovers
the potential of TRIZ methodology at each stage of the digital product development
throughout the digital product life cycle.
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