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ABSTRACT

Destribed is the classfication of the main types of solutions, which make the “Solution” Line in the
process of problem solving within the framework of the OTSM-TRIZ (1, 2, 3, 4) approach.

The Mile Stones system was developed for educationd proposes, but it is dso hepful for avoiding
some misunderdanding between members of a problem-solving team as well as between an OTSM-
TRIZ coach and his customer.

This work only deds with one line of andyss of a problem gStuation - that of building a solution that
is used in practice here and now — in specific conditions. All other lines of andyss and the
technologies of obtaining different types of solutions used within the OTSM-TRIZ approach are
omitted with a view to focus atention only on the suggested classfication of various types of
solution. For the same purpose, omitted or conddered briefly are the mechanism of obtaining and
specifying the requiremernts for solutions and the rules of evaluating different types solutions.

! At the beginning of 1980s more and more people started applying TRIZ not only to engineering problem solving but to
different kinds of problem, even in their private life. That is why Altshuller started writing in his articles and manuscripts
that TRIZ had to be transformed into the General Theory of Strong Thinking. OTSM is a Russian abbreviation for the
theory and at the same time the name given by Altshuller himself. As our research was provided under his supervision and
he approved of our results, in July 1997 Altshuller granted N.Khomenko a permission to use the name OTSM for his
research. This was done under the condition that every time the name was going to be used, its history had to be
explained. That iswhy this comment appears here.
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Initial requirementsfor the Solution Line

These are the requirements for the Solution Line which are in our opinion the most important ones in
terms of the OTSM-TRIZ problem solving process:

- The Line must be coordinated with the entire complex of lines of andyss of a problem
gtuaion and synthess of solution on the bass of the OTSM-TRIZ approach and within the
framework of models of Classca TRIZ proposed by Altshuller (5), in order to increase the
efficiency of work on a problem of the entire gpproach asawhole.

- The Line must not deperd of the used tools of problem andyzing and solving, in order to
provide flexibility of its use for various tools of problem solving.

- The Line must not depend on those areas of knowledge to which the problem pertains, in
order to be universal and subject-independent.

- The Line mugt be smple and understandable to experts in this problem who have insufficient
knowledge of modern problem solving technologies, in order to use a team of experts
specidigsin anarrow field and to provide work in one concept language.

Line of Solution: General description
Let us gart from what a problem solving process ends with within according to OTSM-TRIZ.

Mogt specidists who encountered a problem gStuation have a strong conviction that the more solution
concepts (ideas) are developed in the course of problem andyss, the better for the project. At the
same time here and now — in specific conditions — one solution is being used. We condder this
solution, embodied here and now - specific materid objects, specific actions performed by people or
a method and theory that are being used in practice — a find god of problemsolving and cdl it
I mplemented Solution

This means that in order to solve a problem - to find a solution idea and to embody it in a specific
form suitable for practical use — it is enough to develop one solution that would satisfy dl necessary
requirements.

An exteriorly obvious idea is often seen as a novety even in the environment of professond problem
olvers. At the same time, those who regularly ded with problem analysis and problem solving know
that while andyzing, one often comes across multiple solution ideas. Those ideas are often indidtinct,
ae not filled with specific knowledge. Often and often those ideas have numerous disadvantages,
having a the same time something postive in the context of solving a specific problem.  Such idess,
decribed in the form of a set of their postive and negative properties within the framework of
OTMS-TRIZ, are caled Partial Concept Solution (PCYS).

Nevertheless, in the course of the work on a problem, these Partial Concept Solutions gradudly
concretize, integrate with one another forming a more concrete outline of a further Implemented
Solution. This kind of solutions, forming a sysem of Partid Concept Solutions, is cdled Converged
Concept Solution. (CCYS) (6, 7)

The difference between Converged Concept Solution and Partial Concept Solution consds in
that:

- Converged Concept Solutions are more concrete and ae close to redity unlike very

indiginct Partial Concept Solutions, which are rather fragments of farytaes than solutions
tobeusad inred life.
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- Converged Concept Solutions are crested in such a way that postive properties of different
PCS ae summed up and multiplied producing a synergetic effect, while the negative
properties of the same PCS decrease and eliminate one another.

- Converged Concept Solutions are now evauated not only by their podtive properties, but
adso by the disadvantages inherent in them and by the negative effects they may cause when
redized. To reved these negdive, undedrable effects, menta experiments and computer and
full-scale smulation of individua CCS are carried out.

- Converged Concept Solution indudes Partial Concept Solutions as condituent elements.
Moreover, other CCS may figure in the capacity of CCS eements.

As a reault of CCS integration with one another and with PCS, there gppear CCS which may have
undesirable properties and effects, but the summary level of their negative, undesirable properties and
effects is much lower than the produced postive properties and effects. Such solutions look quite
acceptable. This tedtifies to the fact that we have obtained a new type of solution, which we cdl Final
Concept Solution (FCS).

The didtinctive feaiures of Final Concept Solution as compared with Converged Concept Solution
are:

- Frga of dl it is the fact that the dedradle integrd — pogtive - effect congderably exceeds the
negative - undesirable — effect, which is so smdl that in some specific conditions of a specific
gtudion it is quite possible to reconcile onesdf toit.

- While there may be dozens of PCS and ICS, the number of FCS rarely exceeds 5 or 6 (it may
amount to 10-20 together with variants.).

- Destription of Final Concept Solution is more specific and concrete than PCS and ICS. It is
concrete to such an extent that it is possble to pass to the sdection of necessary materials and
components and to start development and manufacture of prototypes.

All s0 far described processes occur in the heads of problem solvers. The obtained ideas are checked
with the ad of mentd experiments, tracing and sketching, and computer smulation. Sometimes, in
order to check some PCS and ICS, full-scade experiments are carried aut before sdecting or rgecting
the obtaned idess for manufacturing a prototype or experimentdly checking its efficiency. The
selected Final Concept Solutions embodied in a prototype and tested experimentally with a postive
mark are called Prototyped Solution.

After passing to work on Prototyped Solution, the Stuation changes basicdly. So far, we have dedt
manly with mentd Imulation and menta experiments. Now a full-scae experiment with physicaly
exiging modds is of fird importance. At this stage, a trangtion to idea redization, to its embodiment
in specific forms dats mechaniams, condructions for engineering sysems, organization, groups of
people, organizing various events, law provison of various formdities, etc. are for problems from the
business sphere.

Though a this dage we ae deding modsly with materid embodiment of idess, we, nevertheess,
encounter some problems, the solution of which requires metal experiments, analyss and generdtion
of additional concept solutions. In other words, we need the same mechanism of problem solving
which helped us obtain concept solutions accepted for prototyping.

After the tests have been carried out, the problems have been solved and a decision to pass from a
prototype to implementation stage has been taken, we face once again the dtuation, when it is
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necessary to solve the arising problems. And we can use once again the mechanism of obtaining a
concept solution, which we used in order to obtain solutions suitable for prototyping. In a generd
case, prototyping of some additiona conceptud ideas may be needed.

Thus we can describe in a generd form the process of work on a problem from an initid Stuation till
asolution introduced in practice. 1t will comprise three stages.

- Menta smulation of a problem situation in order to obtain a concept solution.

- RUl-scde gmulation or experimental check of concept solutions obtained a the stage of
mental Smulation in order to obtain awell-tested material prototype of the concept solution.

- Implementation of a findized prototype and its wide use in red life Stuation for which it is
designed.

This is just one of the most generd schemes of OTSM-TRIZ presenting different gpproaches to the
process of transformation of Initial Problem Situation Description to a concrete production of
I mplemented Solution (materia or non-materid) or actions in accordance with some plan.

We cdl this scheme Line of Solution:
- Initial Problem Situation Description, - without an acceptable solution.
- Concept Solution, - decription of asolution, accepted for prototyping or implementation.
- Prototyped Solution, - tested prototype accepted for implementation.
- Implemented Solution, - Desirable result performed and accepted.

Initial Problem Stuation Description is usudly indigtinct. It is not dways cdear what are the ams
and what means ae dlowed to use. There is only a description of some disadvantage — some
Undesirable Effect, of something to be diminated or changed.

Implemented Solution is a specific product that diminates the initid problem gtuation. This
problem may be of various kinds:

- Maerid, for ingtance, some eectronic devices, mechanicd machines or buildings.

- Nonmaterid, for ingance, theories and methods, some fedings of a spectator examining a
picture or other work of art.

- Actions dready performed in accordance with a certain plan in order to achieve some am or
actions, which achieved that am.

- Combination of the above-mentioned products.

OTSM-TRIZ approach is amed a providing a transfer from Initial Problem Stuation Description
to Concept Solution. This is the main desgnation of this gpproach and its niche in the problem
solving process. At the same time, snce certain problems occur often enough both in passing to
Prototyped Solution and in passing to Implemented Solution, one can say that the OTSM-TRIZ
goproach is applicable to dl stages of problem solving — from Initial Problem Stuation Description
to Implemented Solution. Just like mathematics is used for estimating and evauating concepts, for
cdculations necessary for creating a prototype, and for cadculations needed in trander from a
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prototype to Implemented Solution. Just as in case with mathematics, the OTSM-TRIZ approach
may be used in al sorts of specific problems arising due to some undesirable phenomenon.

Classification of the main types of solutions used within the framework of OTSM-TRIZ
approach to the problem stuation analyss.

1. Initial Problem Stuation Description - description of something undesrable without an
acceptable solution how to diminate it.

2. Concept Solution - description of a solution accepted for prototyping or implementation.

2.1. Partial Concepts Solution — gppears as a result of the andyss sage of a problem solving
process.

2.2. Converged Concept Solution - appears as a result of the synthess stage of a problem
solving process

2.3. Final Concept Solution or just Concept Solution — Converged Solution that passed test of
mentd experiments or computer Smulation and was accepted for prototyping or
implementation.

3. Prototyped Solution - tested prototype accepted for implementation.

4. Implemented Solution - result of problem solving that is performed and accepted.
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