waveForms™ - Collapsing Uncertainty

A Foundational Treatise on Structured Communication
by J. Oliver Glasgow
Who This Is For — and Why It Exists

This is written for executives who know their businesses depend on communication — but
who also know, often painfully, how fragile that communication really is.

Every organization runs on communication:

e instructions

e approvals

e validations

e handoffs

e attestations

e compliance steps
e confirmations

And yet, even in the most mature enterprises, communication remains one of the largest
sources of risk. Meaning gets lost. Assumptions creep in. People interpret the same
instruction differently. Systems drift out of alignment. What should be deterministic
becomes ambiguous — and ambiguity compounds.

Everyone feels this. Few can explain it.

The Original Problem We Couldn’t Ignore

When we first introduced Quantum Business Dynamics™ (QBD™), executives immediately
understood its value.

They could see:

e how it mirrored real business

e how it exposed hidden structure

e how it made goals, validations, and outcomes explicit
e how it could reduce risk and increase trust

The reaction was always the same: excitement, insight, momentum.
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And then — inevitably — the question:
“But how does this relate to my business?”
In that moment, the abstraction stopped collapsing uncertainty.

No matter how elegant the model, no matter how powerful the ideas, executives could not
assess its impact on their day-to-day risk unless they saw their own forms, their own
workflows, their own validations reflected back at them.

So we did the hard thing.

We rebuilt their processes inside our environment. We recreated the exact forms their
employees filled out every day. And only then — when they saw something familiar — did
the deeper value snap into focus.

They could see how tokenization captured real validations.
They could see how proof emerged naturally from work already being done.
They could see how QBD™ connected directly to outcomes they cared about.

It worked — every time.

Butit didn’t scale.

The Scaling Wall

That approach required a team of experts, days of effort, and deep client engagement for
every single demonstration. It was effective, but fundamentally unscalable.

To scale, we had to answer a harder question:
How do you teach a system — especially an Al — to do this translation for you?

Not just explain it.
Not just talk about it.
But actually build the thing an executive needs to see.

That’s where we ran headfirst into the core problem:
Communication itself is fragile.

If humans struggle to translate intent into structure, how could we expect Al to do it
reliably?
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Going Deeper Than Business
The breakthrough came when we realized we were asking the wrong question.

We didn’t need to teach Al about business.
We needed to teach it about communication — at the most fundamental level possible.

So we did to communication what we had already done to business with QBD™.
We analyzed it until it broke apart.
We stripped away:

e Ul assumptions

e protocol assumptions

e human vs machine distinctions
e industry-specific language

e surface-level artifacts

And we asked:
What is the irreducible structure that must exist for any agreement to be possible at all?

The answer became waveForms™.

What waveForms™ Actually Are
waveForms™ are not forms.

They are not Ul components.
They are not APlIs.
They are not documents.

They are the abstract spine of an agreement, expressed at the level where all
communication converges.

waveForms™ break convention down into:

e afinite set of irreducible facets
o with clearly defined attributes (what is true)
o and properties (what governs behavior)

By doing this, we collapsed communication down to a structure that is:

e human-neutral
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e machine-neutral
e transport-neutral
e language-neutral

This spine exists completely in the abstract.

And because it is abstract, it can be rendered into anything in the concrete reality.

From Abstraction to Reality — Automatically
Here’s what this enables in practice.

When an executive — or a system — asks an Al trained on waveForms™ to create a form for
something like calibrating an EKG machine, the Al does not start by guessing Ul elements.

It starts by building a facet array.
It determines:

e which facets are required
e which attributes must be captured
e which properties must govern them

e what determinism is required for validation

That modelis expressed as pure JSON — the agreement spine. Determinism here is not
metaphysical; it is local to a convention whose facets, properties, and state are fully
resolved.

From there:

e one module renders it as a human-facing form (e.g., Angular Material)
e another module canrender it as a protocol

e another as a programming interface

e another as a machine-to-machine exchange

Different skins.
Same spine.

When the user completes the form and submits it, that act becomes:

e aSource applied to a Target
e producing a Binary Link

...exactly as QBD™ intended
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The executive doesn’t need to understand any of that.

They only need to see something familiar — a form their employees already understand —
and know that now, it produces verifiable, deterministic proof instead of ambiguity.

A note on scope and proof

This document is not where waveForms™ were invented, nor where they are exhaustively
demonstrated. The framework described here emerged from sustained, real-world use —
including a separate technical handbook designed to teach artificial systems how to
produce waveForms™ directly, and a growing body of non-trivial implementations across
multiple industries and regulatory contexts. That material is necessarily constrained and
licensed, because it enables machines to construct governed agreements, not just
describe them.

What is shared here is the abstraction itself — the decision to break convention down by
facets rather than grammar, interfaces, or protocols — precisely because itis the part
that should be challenged. If the set is incomplete, if a facet is redundant, or if a missing
irreducible mode of alignment exists, it should be named. waveForms™ are not offered as a
communication theory, but as a communication fact that has already been enforced in
practice. This document exists to make that fact visible, not to disclose every mechanism
by which it is applied.

Who This Is For — Finally Answered
This work is for executives who:

e Know communication is their biggest hidden risk

e Aretired of abstraction that doesn’t connect to reality

e Want Al to build, not just advise

e Need systems that scale without armies of consultants
e (Care about trust, proof, and outcomes — not buzzwords

And what we want them to learn is simple, but profound:

If you collapse communication to its irreducible structure, you are collapsing
uncertainty.

Once communication is reduced to irreducible structure, ambiguity is no longer a property
of the system.
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At that point, disagreement can still exist — but misunderstanding cannot.
This is the line most organizations never cross.

When uncertainty collapses, intelligence — human or artificial — can finally decide instead
of guessing.

waveForms™ are how we taught Al to do what used to require a room full of experts.
Not by making Al smarter.

This may feel difficult or dense, but itisn’t. It’s just a new way of approaching an important
problem domain, and new things always feel difficult.

But by making conventions explicit. Keep reading and we’ll show you how we did it. For
those who prefer to see rather than read, the same structure can be demonstrated directly.

Introduction to waveForms™
All communication depends on agreement.

Before two humans can talk, they must share a language.

Before two systems can exchange data, they must share a protocol.

Before a user can submit a form, both sides must agree on what each field means and what
“submit” actually does.

This is true for every form of communication — human-to-human, human-to-machine, and
machine-to-machine. Communication cannot occur unless the parties involved share at
least a minimal alignment on how meaning will be expressed, transported, and interpreted.

We call that alighment a convention.

A convention is the shared structure that gives signals meaning.
Languages are conventions.

Protocols are conventions.

Interfaces are conventions.

Forms are conventions.

Agreements don’t exist instead of conventions — they exist inside them.
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Making Conventions Explicit

Most systems treat conventions as invisible. They’re assumed, hard-coded, scattered
across Ul components, APls, documentation, and tribal knowledge. That invisibility is the
source of confusion, brittleness, and mistrust.

waveForms™ exist to make conventions explicit.

A waveForm™ is a structured, reusable definition of how information will be exchanged —
what is being asked, how it is answered, and what it means when it is completed. Whether
rendered as a Ul form, executed as an API call, or fulfilled by a machine, a waveForm™
represents a single, well-defined moment of alighment between parties.

In other words:

A waveForm™ is a formalized convention.

From Convention to Agreement to Proof

When someone fills out a waveForm™, they are not “just submitting data.”
They are participating in a shared convention and resolving it into an agreement.

When that agreement is completed — when the form is punched — it becomes something
more durable: a verifiable record that an instance of the convention was honored, the
agreement occurred, and the outcome can be trusted.

This progression is fundamental:
Convention > Agreement > Proof

waveForms™ sit at the first and most important layer. They define the structure that makes
agreement possible at all— across people, systems, organizations, and time.

Why This Matters

By reducing all interactions to a small, consistent set of composable widgets, waveForms™
allow organizations to:

e Standardize communication without stripping flexibility
¢ Reuse agreements across workflows, teams, and systems

e Bridge humans and machines without translation loss
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e Turn everyday interactions into verifiable, governable events

Whether you are onboarding users, validating compliance steps, coordinating machines, or
building tokenized proof systems, waveForms™ give you a common language for alignment.

Not just forms — conventions made real.

Facets of Convention

As computers became ubiquitous in the late 1980s and early 1990s, software developers
began inventing what they called widgets — text boxes, dropdowns, radio buttons,
checkboxes, file pickers, and more. These constructs were framed as user-interface
components, conveniences for interacting with software.

But something more fundamental was happening.

Unknowingly, developers were rediscovering — and repeatedly converging on — the finite
set of ways structured communication can occur. Across operating systems,
programming languages, toolkits, and decades, the same small collection of interaction
types emerged again and again. Not because teams copied one another, but because
these forms were inevitable.

They were not inventing Ul widgets.
They were identifying the irreducible building blocks of convention.

Beyond “Widgets”

The word widget is no longer sufficient. It carries an implementation bias that ties these
concepts to screens, software, and a particular era of computing. But the underlying ideas
are far older — and far broader.

These constructs exist wherever communication requires alignment:

e Inspoken and written language

e Incontracts and legal instruments

e Inprotocols and APls

e Informs, interfaces, and workflows

¢ In human-to-human, human-to-machine, and machine-to-machine exchange
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They are not Ul elements.
They are not data types.
They are not fields.

They are facets.

What Is a Facet?

In waveForms™, an agreement is not a shared belief, but the successful resolution of all
required facets under a convention. A facet is a distinct way a convention can be engaged
by a participant in the formation of an agreement.

Each facet constrains meaning differently. Each defines how something may be expressed,
chosen, qualified, or contextualized. Facets are composable, neutral, and pre-software.
They describe the shape of participation, not its implementation.

A convention is made up of facets.
An agreement resolves those facets.
A proof records that the facets were honored.

This is why vastly different systems — legal documents, database schemas, GUIs, and
network protocols — all converge on the same limited set of structures. They are all
assembling conventions from the same underlying facets.

The Finite Set
Through waveForms™, we make an explicit claim:

All structured communication can be composed from a finite set of facets of
convention.

Today, waveForms™ defines ten such facets. Each corresponds to a distinct and
irreducible way that meaning can be shared between parties — whether by a human, a
system, or both.

By finite and irreducible, we mean that no additional facet can be introduced without
duplicating or subsuming the semantic function of an existing one.

Seven Principles — empirically derived, structurally minimal

In order to identify the 10 facets, one must first understand the different principles by

which they are governed.
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These principles are not theoretical axioms, but the governing constraints observed
whenever a complete convention is assembled.

The governing principles are:

e Expression (concise or expanded)

e Addressing

e Applicability (from an enumerated set) — adaptive vs. fixed
e Affirmation — state vs. claim

e Time

e Proof (moving upward)

e Context (moving downward)

A note about affirmation: Both State Affirmation and Claim Affirmation resolve to a simple
yes/no value. What distinguishes them is not polarity, but the referent: one affirms the state
of a system (off or on); the other affirms the truth of a claim (false or true).

All of these principles are the same governances that software engineers have been re-
implementing for decades — now named, formalized, and elevated to first-class primitives.
When you attempt to fully implement these governances to completely assemble a
convention that can be used for any type of agreement, you arrive a list of 10 crisp,
irreducible facets.

The Ten Facets of Convention

Each facet is presented using the following structure:

Facet Name (common technology widget)

Governing Principle — concise explanation

1. Concept (text box)

Concise Expression — concise expression; optimized for atomic naming, identifiers, and
short claims.

The Concept facet captures concise meaning. It is optimized for atomic expression:
names, identifiers, short assertions, and minimal semantic units that can stand
alone without internal structure. A Concept does not explain; it designates. Its
power lies in precision rather than breadth.
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Concepts are how conventions anchor meaning early. They allow participants—
human or machine—to bind a label, identifier, or short claim to a stable referent.
Because of their constrained nature, Concepts are ideal for values that must be

exact, comparable, and portable across systems and time.

2. Elaboration (text area)

Expanded Expression — expanded expression; the same principle as Concept, but
optimized for sustained semantics such as explanation, narrative, and rationale.

Where Concept names, Elaboration explains. This facet supports expanded
expression—sentences, paragraphs, or structured narrative—while still remaining
focused on a single subject. Elaboration exists to add nuance, rationale, or context
that cannot be compressed without loss.

Importantly, Elaboration is governed by the same principle as Concept: Expression.
The distinction is not qualitative but dimensional. Both express meaning;
Elaboration simply allows that meaning to unfold. This pairing reflects a

fundamental reality of communication: some ideas must be named, others must be
developed.

3. Address (email)

Addressing — addressability as a convention primitive; not “text that looks like an email,”
but a routable identity coordinate.

The Address facet introduces reachability into a convention. It is not merely textin a
particular format, but an addressable identity—something that can be routed to,
replied to, or acted upon beyond the bounds of the immediate interaction.

Address connects the convention to the outside world. It signals intent to
communicate externally and provides a coordinate by which that communication
can occur. Whether rendered as an email, endpoint, or identifier, the Address facet
binds the agreement to a channel of potential action.

4. Belonging (select list)

Adaptive Applicability — resolution of applicability within an enumerated domain (list),
with governance elasticity; allowing a governance shift, from choose one (single) to choose
some (multi-selection), changes the meaning of the convention, not just the interface.

The Belonging facet resolves applicability within a predefined, enumerable domain.
It answers the question: which of these apply here? The domain itself is external to
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the participant and defined in advance; the participant’s role is to recognize which
elements belong.

Belonging is governed by Adaptive Applicability. The rules of applicability may be
configured: one element may apply, or many. That governance choice meaningfully
alters the agreement. Belonging is hon-comparative by nature; it does not require
evaluating alternatives against one another, only determining relevance or
association. This is how conventions express identity, classification, scope, and
inclusion.

5. Preference (radio buttons)

Fixed Applicability — with a fixed applicability model; exactly one alternative must apply;
one-of-N is enforced as the semantics, not merely suggested.

The Preference facet also resolves applicability from an enumerated domain, but
does so under a fixed governance model. Here, applicability is comparative and
exclusive. The alternatives are intentionally limited, visible together, and meant to
be weighed against one another.

Preference answers a different question than Belonging: not what applies, but which
one prevails. Exactly one alternative must be selected, and that exclusivity is
intrinsic to the facet. Preference is how conventions force resolution, commitment,
and decisiveness when multiple viable paths exist.

6. Enablement (toggle)

State Affirmation — A clear, unambiguous state of either off or on with nothing in between;
the meaning is inversion-ready and immediate. The referent is a condition of the system
or environment. This is about control.

The Enablement facet affirms the state of a condition. It resolves uncertainty about
whether something is on or off, active or inactive. Its referentis not a claim, but a
state of the system or environment.

Enablement is governed by State Affirmation. It collapses meaning into a clear,
invertible condition and is optimized for control. When a participant engages this
facet, they are not asserting truth; they are setting or acknowledging how something
is configured to behave.
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7. Assertion (checkbox)

Claim Affirmation — Answers the question: “Is this claim true?” Yes > the claim is
affirmed, No > the claim is denied. The referent is a proposition asserted by an agent.
This is about attestation.

The Assertion facet affirms the truth of a proposition. It answers the question: is
this claim true? Like Enablement, it resolves to a simple yes or no—but the referent
is entirely different.

Assertion is governed by Claim Affirmation. It carries attestation and responsibility.
When a participant asserts a claim, they are not controlling a system state; they are
declaring a belief, acknowledgment, or certification that may later be evaluated,
challenged, or proven. This distinction—same polarity, different referent—is critical
to collapsing uncertainty correctly.

8. Temporal Anchor (date)

Time — a moment as a first-class coordinate in the agreement; not “a string,” but a binding
to chronology and validity windows.

The Temporal Anchor facet introduces time as a first-class coordinate of meaning.
It binds an agreement to chronology, enabling sequencing, duration, deadlines, and
validity windows.

Time is not treated as a string or annotation, but as a structural dimension that
shapes interpretation. By anchoring meaning in time, this facet allows agreements
to be reasoned about in relation to past, present, and future conditions.

9. Evidence (file upload)

Proof — introduces an external artifact into the convention that may substantiate claims,
assertions, or states. Evidence itself does not resolve meaning at the moment of capture; it
enables proof to be evaluated according to the rules of the agreement.

This separation between the Facet, “Evidence” and its Principle, “Proof,” is foundational: it
preserves determinism by preventing premature resolution of meaning.

The Evidence facet introduces reality into the convention. It allows an external
artifact—document, image, recording, measurement—to be attached as material
that may substantiate claims, assertions, or states.

Evidence is governed by the principle of Proof. Importantly, evidence itself does not
resolve meaning at the momentitis introduced. It enables proof to be evaluated
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later, under the rules of the agreement. This separation preserves determinism:
evidence is potential proof, not proof itself.

10. Instruction (label)

Context — context moving downward into the participant; shapes interpretation without
demanding a captured value.

The Instruction facet provides context without demanding response. It carries
explanation, guidance, or narrative downward into the participant, shaping
interpretation while capturing no state of its own.

Instruction is how conventions teach participants how to engage them. It ensures
alignment without introducing new obligations or values. In this sense, Instruction
completes the loop: it frames participation so that all other facets can be engaged
correctly.

Why There Are Exactly Ten'

By historical timelines, computing arrived almost overnight. In less than two decades,
computers went from rare and specialized to ubiquitous. During that same period,
something quiet but remarkable happened: across operating systems, applications,
programming languages, and protocols, interface conventions converged.

Different teams, different companies, different decades — yet the same small set of
interaction patterns kept reappearing.

When we first analyzed this convergence, we arrived at nine facets.

Those nine facets were not theoretical. They were empirical. They represented every
distinct way systems had learned to ask for input, capture state, make choices, anchor
time, and introduce evidence. In other words, they were precisely sufficient to collect
data.

And for a long time, that appeared complete.

It was only when we began using waveForms™ for something other than input —
specifically, for teaching — that the gap revealed itself.

" This claim is falsifiable and invites challenge via counterexample.
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Input Is Not the Same as Instruction

The early generations of software were built around a single assumption: communication
flows upward.

Users provide input.
Systems receive it.
Validation occurs.
State is captured.

The heuristics that shaped modern widgets were optimized entirely for this direction of
flow. They solved the problem of collection elegantly — but they treated instruction as an
afterthought.

Labels.

Help text.
Tooltips.
Documentation.

All of these existed, but none were treated as first-class elements of the convention itself.
Instruction was something you wrapped around a form, not something the form formally
expressed.

That worked — until we asked a different question:

What happens when the primary purpose of a convention is not to collect, but to teach?

Instruction-Primary vs. Input-Primary Conventions
At that point, a distinction became unavoidable.

Some conventions exist primarily to collect input.
Others exist primarily to shape understanding.

In waveForms™, we call these:

¢ Input-Primary conventions — where the goal is to resolve facets into captured
state.

¢ Instruction-Primary conventions — where the goal is to aligh understanding
before, during, or even without collection.

This is not a cosmetic distinction. It changes how communication works.
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In an Input-Primary convention, instruction is supportive.
In an Instruction-Primary convention, instruction is the convention.

And critically: instruction still participates in agreement — just without demanding a value
in return.

The Missing Direction
Once we saw this clearly, the earlier nine facets revealed their bias.

They all assumed communication flowed upward:
from participant > system
from human > machine

But teaching flows in the opposite direction:
from system - participant
from convention > understanding

There was no irreducible facet that governed that downward flow.

Not because it wasn’t needed — but because the systems that preceded us had never
formalized it.

That is when the tenth facet became unavoidable.

The Instruction Facet
The Instruction facet exists to do one thing, and to do it precisely:
To introduce context, guidance, explanation, or framing without capturing state.

Instruction does not ask.
It does not validate.
It does not collect.

It teaches.

And by formalizing instruction as a facet — governed, composable, and explicit —
waveForms™ closed the loop of communication.

For the first time, a single convention could both:

e teach how to participate, and
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e collect the result of that participation

...without breaking into separate documents, flows, or transactions.

Why Ten — Not Nine, Not Eleven
We did not arrive at ten facets because the number was pleasing.
We arrived at ten because:

e Nine facets are sufficient to collect data

 Ten facets are required to communicate fully

If fewer than ten existed, some category of meaning would be inexpressible.
If more than ten were required, languages would diverge structurally — and they do not.

Human language itself reflects this closure.
Every language can:

e name and explain

e choose and exclude

e affirm state and assert truth

e anchortime

e introduce evidence

e and provide context without demanding response

Instruction is not optional in language.
Itis foundational.

waveForms™ simply make that foundation explicit.

The Consequence

Once instruction becomes a first-class facet, conventions no longer need to be split
across:

e training systems
e documentation
e forms

e and follow-up workflows
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Teaching and collecting can occur in the same moment of alignment.

Not as separate calls.
Not as separate transactions.
But as a single, governed convention.

This is why waveForms™ have ten facets.

Not because communication is complex —
but because it flows in two directions,
and both directions matter.

Despite enormous surface differences, all human languages converge on the same
underlying capacities. This convergence is not cultural coincidence; it is evidence of a finite
solution space for structured communication.

The same solution space later reappeared in:

e legal systems

e contracts

e forms

e protocols

e programming languages
e and software interfaces

Not because software copied language — but because both are solving the same
problem.

Why Facets Matter

By naming facets explicitly, waveForms™ moves convention from an implicit assumption to
a deliberate design surface. This allows organizations to:

e Reason about communication independently of Ul or transport
e Reuse conventions across humans and machines

e Evolve agreements without breaking meaning

e Create verifiable outcomes from ordinary interactions

Facets are the missing abstraction layer between raw signals and trusted outcomes.

In the sections that follow, we will define each of the ten facets of convention — not as Ul
controls, but as fundamental shapes of alighment that make agreement possible at all.
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Predictable Behavior and the Collapse of Uncertainty

Facets are not just governed objects.
Because they are governed, they behave predictably.

This predictability is not incidental — it is the defining property that allows conventions to
scale, agreements to be reasoned about, and intelligence to operate reliably across people
and machines.

Every facet in waveForms™ has:

e aknown semanticrole

e abounded set of attributes
e explicit constraints

e and acurrent state

Taken together, these qualities mean that a facet does not merely contain information. It
shapes how that information can be interpreted in the moment.

From Possibility to Determination

In most systems, meaning is inferred probabilistically. Signals are interpreted based on
likelihood, heuristics, or historical correlation. This is necessary when structure is weak or
implicit.

Facets change that equation.

When a facet’s attributes and properties are fully resolved — when its type, constraints,
options, and state are known — interpretation no longer depends on guesswork. It
becomes deterministic.

At that moment, the system does not ask:

“What might this mean?”

It knows:

“Given this facet, in this state, under these constraints — this is what this means.”

This is the tipping point where uncertainty collapses.
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Facets as Deterministic Anchors
Each facet represents a known vector of meaning.

For example:

e Aradio facet with defined options and a selected value does not express ambiguity
— it expresses a resolved decision.

e Adate facet does not suggest time — it anchors meaning to a specific temporal
coordinate.

e Atoggle does notimply intent — it asserts state.

e AfileUpload does not describe evidence — it introduces it.

Because facets are irreducible and governed, their behavior is predictable across contexts.
This allows intelligence — human or artificial — to treat the output of a facet not as an
inference problem, but as a fact with known semantics.

Vectorization Without Guessing
This is where waveForms™ quietly cross a critical threshold.

When meaning is probabilistic, vectorization requires inference.
When meaning is facet-resolved, vectorization is mechanical.

A facet’s type, attributes, and state define:

e whatkind of idea is being expressed
e how constrained itis
e how it can be compared to other ideas

e and how it should influence downstream reasoning

The same “idea” presented through different facets produces fundamentally different
semantic vectors. A free-text explanation, a binary toggle, and a governed selection are not
interchangeable — and waveForms™ makes that distinction explicit.

This allows intelligence to shift modes:

e from statistical interpretation
e to structuralreasoning

Not because the system is smarter — but because the convention is.
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The Big Benefits

When conventions are implicit, intelligence must guess.
When facets are explicit, intelligence can decide.

This is the difference between:

e datathat must be interpreted
e and meaning that can be trusted

By defining facets with governed attributes and predictable behavior, waveForms™ creates
moments where interpretation becomes unnecessary. Meaning resolves itself through
structure.

This is the foundation that allows:

e agreements to be verified
e proofs to be generated
e andintelligence to operate deterministically when it matters most

Not everywhere.
Not always.

But exactly when the convention demands it.

Human Language as a Complete Convention
Every human language is a convention.
Not metaphorically. Not approximately. Literally.

For communication to occur at human scale, a language must support every fundamental
way humans express meaning, make choices, locate events in time, introduce evidence,
and provide context. A language that fails to do this cannot sustain organized thought,
social coordination, or shared reality.

This leads to a strong and testable claim:

Every human language implements all ten facets of convention — and no more than
ten.
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Why This Is Not a Coincidence

Human languages were not designed top-down. They evolved under pressure: social,
environmental, cognitive, and cultural. Over time, sounds, symbols, grammar, and
structure were added or reshaped to solve recurring problems of coordination.

Across that evolutionary span, languages repeatedly converged on the same requirements:

e the ability to name and reference

e the ability to elaborate and explain

e the ability to address others

e the ability to choose among alternatives

e the ability to enforce exclusivity or allow plurality

e the ability to express binary state

e the ability to acknowledge or affirm

e the ability to anchor meaningin time

e the ability to introduce evidence

e the ability to provide context without demanding response

These are not stylistic features.
They are functional necessities.

A language that lacks any one of these cannot fully express human experience — whether
real orimagined.

Languages as Renderers of Facets

Human languages do not “contain widgets,” but they render facets through different
mechanisms:

e morphology

e syntax

e particles

e tense and aspect
e mood

e deixis

e discourse markers
e performatives

Different languages render the same facet differently, but the facet itself is always present.
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For example:

¢ Some languages encode time explicitly through verb tense; others do so
contextually — but the temporal facet exists regardless.

e Some languages use explicit conjunctions to enforce exclusivity; others rely on word
order or intonation — but the mutually exclusive choice facet exists regardless.

e Some languages lack a word for “yes,” yet still express affirmation — because
binary state must be expressible for agreement to function.

The implementation varies.
The facets do not.

Language Evolution as Facet Completion
Viewed through this lens, the evolution of language becomes clearer.

The long arc of a language’s development is hot random expansion. It is a continuous
attempt to:

Implement each facet of convention with enough fidelity to organize sound into shared
meaning.

As new experiences emerge — technologies, abstractions, imagined worlds — languages
adapt by refining how facets are rendered, not by inventing new ones.

Languages do not add new facets.
They deepen, refine, or re-balance existing ones.

This explains why:

e languages grow vocabulary without growing structural categories
e grammar becomes more precise under social pressure
e meaning scales without structural explosion

The facet set is closed.
The expressions within it are unbounded.

waveForms™ as Explicit Language Infrastructure

waveForms™ do not replace language.
They formalize what language already does implicitly.
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By identifying and naming the ten facets of convention, waveForms™ make explicit the
structures languages evolved organically. What humans learned over millennia through
speech and writing, waveForms™ express directly — as governed, composable, verifiable
structures.

In this sense:

waveForms™ are not inspired by language.
They are a formal restatement of its underlying mechanics.

This is why waveForms™ work equally well for:

e humans
e machines
e and hybrids of the two

They operate at the level where language, logic, and agreement already converge.

Attributes vs. Properties

To reason clearly about conventions and facets, we must distinguish between attributes
and properties. While the two are often used interchangeably in software and everyday
language, they behave very differently — and that difference matters.

For the purposes of waveForms™ and QBD, we use the following distinction:
e Attributes describe what something is at a given moment.
o Properties define how something behaves when certain conditions are met.

This is not a semantic preference. It reflects a difference in causality.

Attributes: Assigned Characteristics
An attribute is a characteristic value that is assigned as the result of some action.
Attributes:

e describe state

e carry meaning

e do not, by themselves, cause other things to happen

e may change over time, but only when explicitly updated
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In other words, attributes are descriptive.
Examples include:

e afacet’s label

e asystemname

e aselectedvalue

e acaptured date

e aprovided file reference

When an attribute changes, it records what is now true — not what must occur next.

Properties: Causal Characteristics

A property, by contrast, is a characteristic value that, when set or evaluated, causes
something else to happen or constrains what is allowed to happen.

Properties:

e enforce behavior

e constrain outcomes

e trigger validation, gating, or downstream effects
e shape determinism

Properties are causal, not descriptive.
Examples include:

e minimum characters

e maximum length

e required

e allowed options

e single vs multi-selection

e format constraints (e.g., email)

A property does not merely describe the facet — it governs it.

This distinction is not unique to software.

In contract law, a representation describes a state of affairs (“the company owns the IP”),
while a covenant governs behavior (“the company shall maintain ownership”). One records
what is asserted; the other constrains what must occur.

Facet attributes and properties follow the same causal split.
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A Simple Example
Consider a Concept facet:

e Label: “First Name” - attribute
This tells the participant what the facet means.

e Minimum Characters: 2 > property
This enforces a rule that changes system behavior. If the rule is not satisfied,
submission cannot proceed.

The label informs.
The property constrains.

Both are necessary — but they play fundamentally different roles.

Why This Distinction Matters for Facets
Facets derive their power from being both expressive and governed.
e Attributes carry meaning forward into agreements and proofs.
¢ Properties collapse ambiguity by enforcing constraints in the moment.

This is why facets behave predictably. Their attributes tell us what is being expressed, while
their properties determine whether that expression is valid, complete, or sufficient.

When all relevant properties are satisfied, interpretation no longer requires inference.
Meaning becomes deterministic.

Attributes, Properties, and Intelligence
This distinction is also the bridge between structure and intelligence.
e Intelligence reasons over attributes.
e Intelligence relies on properties to know when reasoning can stop.

Without properties, intelligence must guess.
With properties, intelligence can decide.
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This is the mechanism by which waveForms™ enable the shift from probabilistic
interpretation to deterministic understanding — not through smarter models, but through
better conventions.

In Summary

e Attributes describe the outcome of interaction.

e Properties govern the conditions of interaction.

e Facets combine both to produce predictable behavior.

e Conventions become reliable when properties are explicit.

This distinction allows waveForms™ to treat communication not as unstructured input, but
as designed alighment — where meaning is expressed, constrained, and resolved by
intent.

Where Interpretation Stops — and Uncertainty Collapses

Most systems fail not because they lack intelligence, but because they require
interpretation where interpretation should no longer be necessary. When meaning is
underspecified, every interaction becomes an inference problem. Humans guess.
Machines approximate. Al hallucinates. Uncertainty accumulates quietly — and with it,
risk.

By separating attributes from properties — and binding both to explicit facets —
waveForms™ define the point at which interpretation can stop. Meaning no longer has to be
inferred, negotiated, or guessed. Uncertainty collapses at the moment structure
resolves intent. What remains is not ambiguity, but governed behavior.

This is the threshold at which communication changes its nature:
from expressive to executable,

from descriptive to governable,

from probabilistic to deterministic.

When conventions are explicit, agreement becomes verifiable.
When agreement is verifiable, proof becomes routine.
And when proof is routine, intelligence — human or artificial— no longer needs to guess.

This is what it means to collapse uncertainty.
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Appendix:

What follows is a deeper examination for those who want to understand why this structure
holds.

Facet Attributes and Properties
While facets of convention are irreducible, they are not unstructured.

Every facet in waveForms™ is defined by a set of attributes and properties that govern
how it participates in a convention. Some of these attributes are common to all facets,
while others are unique to a particular facet or shared by a smaller subset.

This distinction is critical: it allows conventions to be composed consistently, while still
preserving the unique semantics of each facet.

Common Attributes (Shared by All Facets)

Every facet in waveForms™ includes the following foundational attributes:
Label

The human-facing description of the facet.

The label defines how the facet is understood by the participant. It is the semantic anchor
that gives meaning to the interaction, regardless of whether the participant is human or
machine-assisted.

Without a label, a facet has no interpretive context.
Name (System ldentifier)
The machine-facing identity of the facet.

This attribute allows the facet to be referenced, stored, transmitted, and verified
consistently across systems. While labels may change, the system identifier remains
stable.

This is how conventions persist across time and implementations.
quired (Governance Constraint)

Defines whether participation in this facet is mandatory.

Copyright © 2026 —J. Oliver Glasgow. All rights reserved.
This document is provided for review and evaluation only. Unauthorized copying, modification, redistribution, or derivative
use of this material, in whole or in part, is strictly prohibited without the express written permission of the author.



waveForms™- Collapsing Uncertainty — by J. Oliver Glasgow

This attribute governs flow control and obligation. A required facet must be resolved before
a convention can be considered complete; an optional facet may be skipped without
invalidating the agreement.

This is a fundamental mechanism for expressing governance, not just validation.
State

The current and historical values associated with the facet.

State includes:

e Default values
e Currentvalue
e Change history (where applicable)

State transforms a facet from a static definition into a living record of interaction.

Shared Attribute Groups (Across Subsets of Facets)
Some attributes apply only to certain classes of facets.
Suggested Text / Instructional Context

Shared by expressive and evidentiary facets.

This attribute provides additional guidance without altering meaning. It shapes how a
participant responds, not what the response is.

This is a contextual affordance, not a constraint.
Validation Rules

Shared by facets that capture structured input.
Examples include:

e Minimum and maximum length
e Format constraints (e.g., email)
e Required structure

Validation rules enforce semantic integrity without dictating content.
Options
Shared by choice-based facets.
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Options define the domain of permissible meaning. They constrain interpretation by
explicitly enumerating allowed values, enabling consistent governance and downstream
reasoning.

Facet-Specific Properties
Each facet also carries properties that are unique to its role in a convention.

These properties do not generalize because they shape meaning in fundamentally different
ways.

Concept

e Concise expression
e Length-constrained
e Atomic semantic unit (names, identifiers, short statements)

Optimized for precision.
Elaboration

e Expanded expression
e Multi-sentence or paragraph-level meaning
e Single subject, greater nuance

Optimized for explanation.

Address

e Addressable identity
e Implies reachability and reply semantics
e Carries external communication intent

Connects the convention to an external channel.
Belonging

e Enumerated domain

e Governed choice

e Can express single or multiple selection

e Selection model changes semantic meaning

Encodes policy-aware choice.
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Preference

e Mutually exclusive choice
e Exactly one selection
e Explicit resolution

Enforces decisiveness.
Enablement

e Binary state
e On/ off, true/ false
e Immediate semantic inversion

Expresses state, not preference.
Assertion

e Non-exclusive affirmation
e None, some, or all selections
e Independent meaning per option

Expresses acknowledgment or accumulation.
Temporal Anchor

e Temporal anchoring
e Introduces time as a first-class dimension
e Enables sequencing, duration, and validity windows

Situates meaningin time.
Evidence

e Upstream evidence
e External artifact attachment
e Proof-bearing payload

Allows reality to be introduced into the convention.
Instruction

e Downstream context
e No captured state
e Instructions, explanations, or narrative
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Allows meaning to flow downward into the participant.

Why This Structure Matters

By separating facets, shared attributes, and facet-specific properties, waveForms™
achieves something most systems do not:

e Consistency without rigidity
e Governance without overfitting
e Human clarity without sacrificing machine rigor

This is what allows the same convention to be rendered as:

a Ul form

an APl interaction

e amachine-generated request
e oraverifiable proof step

Facets are not Ul controls.
They are structured commitments to meaning.

And by making their attributes explicit, waveForms™ turns convention itself into something
that can be designed, governed, reused, and trusted.

The moment convention becomes explicit, uncertainty becomes a design choice.

At that point, ambiguity is no longer something you tolerate —
itis something you have failed to govern.

There is no return to “implicit” after this.
Only a decision about whether you are willing to own the structures your systems already
depend on.
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