AAAAA

Intended Function and Function Realization

Where Quality Factors Begin

Foundational Article 6 — Third Edition
Whole-Quality Institute

Whole Quality begins with the definition of the Quality Object. The next methodological question is what
that object is intended to realize and how that realization occurs in practice.

FTA4 introduced Methodological Resolution. FTA6 applies that principle to Intended Function and Function
Realization. At a Methodological Resolution adequate for the intended Quality Determination, the Intended
Function of the Quality Object becomes understandable through associated Intended Results, enabling
conditions, relationships, supports, protections, controls, and interactions involved in its realization.

The central methodological proposition of this article is:

Function Realization is naturally multidimensional. A Quality Object may have one or more
Intended Functions. An Intended Function may be realized through multiple Intended
Results, and those Intended Results help identify the principal dimensions through which
Function Realization must become understandable.

The authoritative definitions of Intended Function, Intended Result, Function Realization, and related Root
Concepts remain established in the Whole Quality Root Vocabulary Standard (WQI VOCA1). This article
explains their methodological relationships and prepares the foundation for the treatment of Boundaries,
Quality Factors, Quality Indicators, and Quality Outcome Criteria in the following Foundational Articles.

1. Intended Function, Intended Results, and Function Realization

The Intended Function identifies what the defined Quality Object is required or intended to do. An Intended
Result is a result required or intended to arise from realization of an Intended Function.

The concepts are closely related but not interchangeable. The Intended Function states what the Quality
Object is required or intended to do. Intended Results identify results required or intended to arise from
realization of that function.

1.1 An Intended Function May Be Realized Through Multiple Intended Results

A complex Quality Object may have one or more Intended Functions, and an Intended Function may
depend on more than one result. For a natural gas pipeline transportation system, transportation to the
required destination is one Intended Result. Other Intended Results may include:

* preservation of containment throughout transportation;

« continuity and reliability of transportation service;

* protection of people and the environment;

» maintenance of required operating conditions;

* preservation of structural and functional integrity;

« control of abnormal and emergency conditions;

+ availability of information necessary for responsible operation and response.
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A support service likewise does not realize its function merely because a service activity is recorded. Its
Intended Results may include meaningful support of functioning and participation, preservation of dignity
and autonomy, safety, accessible communication, continuity of essential support, and realization of defined
personal or service-related goals.

These results arise from the Intended Function of the defined Quality Object. They should not be added
merely because they are familiar, desirable, or commonly listed elsewhere.

1.2 Recurring Example — Human Body Health

For the defined Quality Object Human Body Health, the broad Intended Function concerns realization and
maintenance of the integrated biological functions necessary to sustain human life and bodily health. That
function is realized through multiple Intended Results, including:

« effective circulation of blood throughout the body;

* adequate respiration, gas exchange, and distribution of oxygen to body tissues;
« effective neurological regulation and coordination;

* appropriate metabolic regulation and energy use;

» effective immune protection;

* maintenance of internal physiological stability;

» movement and physical functioning;

+ adaptation to changing internal and external conditions;

* repair of damaged tissues and recovery after iliness, injury, or other disturbance.

These Intended Results are interdependent. Circulation supports delivery of oxygen, nutrients, hormones,
immune components, and other necessary substances. Respiration supports circulation through oxygen
uptake and carbon-dioxide removal. Neurological and metabolic regulation support coordination, energy
use, and internal control. Immune protection, repair, and recovery help preserve or restore Function
Realization after disturbance.

The realization of one Intended Result may depend upon several others, and weakness in one may affect
realization of the whole. This interdependence is one reason Function Realization cannot ordinarily be
represented by a single result.

1.3 Natural Multidimensionality and Context-Specific Variation

Whole Quality uses natural multidimensionality to explain that Function Realization commonly possesses
several necessary and interdependent dimensions. This multidimensionality exists before any checklist,
assessment method, Context Guide, or Quality Claim is created. The methodology does not manufacture
it; it progressively makes it visible.

In Human Body Health, circulation, respiration, neurological regulation, metabolism, immune protection,
physiological stability, movement, adaptation, repair, and recovery already belong to biological reality.
Identifying them increases methodological resolution without changing the Quality Object.

Context remains important. Age, environment, injury, illness, activity, treatment, operating conditions,
Lifecycle stage, organizational arrangements, and other conditions may affect which Intended Results are
most relevant, how they are realized, how they are observed, how Uncertainty is treated, and what
conclusions may responsibly be drawn.

Context does not ordinarily create the fundamental need for multiple Intended Results. Whole
Quality therefore distinguishes between inherent multiplicity, arising from the natural
structure of Function Realization, and Context-specific variation, arising from the conditions
under which that realization occurs.
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1.4 Intended Results May Differ in Time and Form

Intended Results do not all occur in the same way. They may be immediate or delayed, continuous or
periodic, temporary or sustained, preventive, adaptive, restorative, tangible, or intangible. Circulation and
respiration are continuous; recovery develops over time; immune protection is continuous but may
become especially visible during exposure; adaptation occurs in response to changing conditions.

These differences do not make the Intended Results unrelated. They demonstrate that one Function
Realization may include different forms and physical-time patterns within the same defined Quality Object.
1.5 Activity and Output Do Not Automatically Demonstrate an Intended Result

The existence of an activity or output does not itself demonstrate realization of an Intended Result. A
treatment may be provided without producing recovery. A support service may be delivered without
supporting participation. A pipeline may operate without demonstrating adequate integrity under all
relevant conditions. A test may be performed, or a record may exist, without establishing the expected
state.

Whole Quality therefore distinguishes among activity, output, Intended Result, and actual
Function Realization. An activity may contribute to realization and an output may provide
relevant information, but neither is automatically equivalent to the Intended Result.

2. Function Realization as an Integrated Structure

Declaring an Intended Function is only the beginning. A function statement does not explain how the
function is realized, maintained, protected, adapted, or restored. Function Realization explains the
integrated structure through which the Intended Function becomes an actual state of the defined Quality
Object.

2.1 Function Realization Is a System of Relationships

Function Realization is not one event or one activity. It is a system of interrelated conditions and
relationships. Depending upon the Quality Object, this structure may include:

* Intended Results;

* Boundaries and Interfaces;

* enabling conditions and required capabilities;

* supporting functions and necessary resources;

* operating and environmental conditions;

 adaptation, protection, monitoring, maintenance, and recovery arrangements;
* Failure Modes that may weaken, interrupt, distort, or prevent realization;

* Evidence needed to support an appropriately bounded Quality Claim.

The specific relationships differ among Quality Objects. The methodological principle remains the same:
Whole Quality examines not only individual structures or activities but also the relationships through which
they contribute to realization of the Intended Function.

2.2 Recurring Example — Human Body Health

Human Body Health is not realized merely because the body exists. It is realized through continuous
interaction among multiple biological systems. Circulation depends upon coordinated functioning of the
heart, blood vessels, blood, lungs, kidneys, nervous system, endocrine regulation, and other structures.
Respiration depends upon the lungs, respiratory muscles, neurological regulation, circulation, and gas
exchange. Repair depends upon inflammation, immune activity, tissue regeneration, circulation, nutrition,
and metabolism.
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None of these systems alone realizes the Intended Function of Human Body Health. Function
Realization arises through their coordinated interaction.

2.3 One Methodology Across Different Quality Objects

The same methodological logic applies across application domains. For a natural gas pipeline
transportation system, Function Realization may involve transportation, containment, pressure control,
structural integrity, operational monitoring, environmental protection, emergency preparedness,
maintenance, and Lifecycle management. For a support-service system, it may involve meaningful support
relationships, communication, coordination, continuity, dignity, participation, safeguarding, and adaptation
to changing needs.

The specific relationships differ because the defined Quality Objects differ. The methodology used to
understand them remains stable.

3. From Function Realization to Quality Factors

Whole Quality does not begin by selecting Quality Factors from a predefined list. Quality Factors are
derived only after Function Realization has been sufficiently understood. They represent the principal
dimensions through which that realization becomes understandable for responsible Quality Determination.
3.1 Discovering Rather Than Inventing

The methodology progressively discovers the principal dimensions of Function Realization by examining
the defined Quality Object. It asks:

* Which Intended Results must be realized?

* What conditions and capabilities make those results possible?

» What must remain protected, stable, controlled, supported, or adaptable?
» Which Boundaries and Interfaces influence realization?

* What relationships are essential?

» What could weaken, interrupt, distort, destabilize, or prevent realization?

The answers reveal coherent broad dimensions. These dimensions are not mechanically borrowed from
regulations, standards, professional practice, or prior assessments. In the following Foundational Articles,
they are organized as Quality Factors.

3.2 Recurring Example — Human Body Health

When the Intended Results associated with Human Body Health are examined together, broader
dimensions naturally emerge. Circulation, vascular performance, and cardiac performance contribute to a
cardiovascular dimension. Respiration and gas exchange contribute to a respiratory dimension.
Neurological regulation contributes to a neurological dimension; metabolism to a metabolic dimension;
immune protection to an immune dimension; movement and physical functioning to a musculoskeletal
dimension.

These dimensions are not arbitrary categories. They are coherent aspects of Function Realization
revealed through increased methodological resolution.

3.3 Methodological Progression
Declared Quality Object
l

Intended Function(s)

!
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Intended Result(s)
I

Function Realization

l

Principal Dimensions of Function Realization

!

Quality Factors

Each step provides a more detailed understanding of the same defined Quality Object. The methodology
does not create additional complexity. It reveals structures that already contribute to realization of the
applicable Intended Function or Functions.

3.4 Preparing the Following Foundational Articles

FTAY explains how Boundaries establish the scope within which Intended Function, Intended Results,
Function Realization, Evidence, and the resulting Quality Claim remain valid. FTA8 explains how the
principal dimensions of Function Realization are represented through Quality Factors. FTA9 explains how
Quality Factors are examined through Quality Indicators. FTA10 explains how Quality Indicators are
interpreted through Quality Outcome Criteria.

The stabilized methodological relationships are:
An Intended Function may be realized through multiple Intended Results.
A Quality Factor may be examined through multiple Quality Indicators.

A Quality Indicator may be interpreted through one or more applicable Quality Outcome
Criteria.

4. Methodological Sources and Related Work

Whole Quality is developed as a distinct cross-domain methodology. Established systems-engineering
work provides relevant context for functional analysis, decomposition, requirements, and Interfaces. NASA
systems engineering guidance, for example, treats functions and their relationships as central to
understanding how systems realize required behavior [1].

In biology and philosophy of biology, function has been analyzed through several approaches. Causal-role
accounts are particularly relevant to the idea that a component can be understood through the contribution
it makes to a larger system [2]. These bodies of work provide intellectual context; they do not define the
Whole Quality methodology or its Authoritative Definitions.

The WQI contribution in this article is the cross-domain methodological relationship among the defined
Quality Object, one or more Intended Functions, associated Intended Results, Function Realization, and
the derivation of Quality Factors. WQI_VOC1 remains authoritative for the controlled definitions.
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Conclusion

Whole Quality begins with the defined Quality Object, identifies its applicable Intended Function or
Functions, and then examines how they are realized. Function Realization is not represented by a single
condition, activity, output, or observation. It is naturally multidimensional and may involve multiple Intended
Results and their interdependent relationships.

The methodology does not create this structure. It progressively reveals it through a Methodological
Resolution adequate for the intended Quality Determination while the defined Quality Object remains
unchanged. This understanding provides the basis for discovering the principal dimensions that later
become Quality Factors.

FTAG therefore establishes the methodological bridge from Intended Function to Quality Factors while
preserving clear distinctions among Intended Function, Intended Results, activities, outputs, and actual
Function Realization.

Whole Quality does not create complexity. It uses a Methodological Resolution adequate for
the intended Quality Determination, revealing the quality-relevant structure that already
exists within the defined Quality Object.
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