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Cognitive Web Preamble

Preamble

A New Architecture for Context-Aware Digital Experiences

This publication succeeds Cognisphere Edition 1. Quuipu Edition 2 preserves the
Cognitive Web thesis while updating active brand and publication identity.
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Cognitive Web

Foundational Thesis

Why this paper exists

This whitepaper defines the foundational thesis of Quuipu: the Web has built extraordinary
infrastructure for publishing, finding and distributing information, but still lacks a general layer
for governing how experience adapts to a person's context of understanding.

Quuipu does not propose more information. It proposes a new relationship among information,
context and understanding.

The central proposition

Adigital experience becomes cognitive when it can use context and intent to select, transform
and compose authoritative information into a more understandable form while preserving
provenance, continuity, reversibility and human control.

Availability Selection Relevance Semantic access Comprehension

Figure 1 — From available information to comprehension. Quuipu conceptual model;
not an empirical metric.
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Cognitive Web

Executive Model

The Cognitive Web in one page

The Cognitive Web does not replace the document Web. It extends it with a runtime capable of
mediating between a canonical source and a human situation.

Provenance + conti

Canonical source

v

Declared context

A 4

Cognitive resolution

A 4

Semantic transformation

A 4

Experience composition

Figure 2 — Reference cognitive loop.
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Cognitive Web The thesis: the Web solved access, not understanding

CHAPTER 01

The thesis: the Web solved access, not understanding

The modern Web is exceptionally good at making information available. Search, navigation sys-
tems, CMS platforms, recommendation engines and conversational interfaces have reduced
many access costs. Yet availability and understanding are not equivalent. Content can be reach-
able, accurate and still cognitively difficult to use.

From availability to comprehension

Quuipu begins with an operational distinction. Information is available when a person can
reach it; relevant when it connects to a goal; semantically accessible when terms, relationships
and structure can be interpreted; and comprehensible when the person can build a sufficient
mental model to decide, learn or act. The Web has mature infrastructure for publishing, index-
ing and retrieval. Comprehension remains largely a task transferred to the user.

The hidden cost of interfaces

Every information architecture reflects the model of the organization that produced it: depart-
ments, taxonomies, products, procedures, regulations and editorial categories. The user arrives
with another model: a problem, a question, a constraint or a decision. The distance between
those models creates cognitive work. People translate intent into site vocabulary, explore, com-
pare, remember, backtrack and reconstruct fragments.

A new infrastructural responsibility

Quuipu proposes that part of this work need not remain exclusively human. Digital infrastruc-
ture can preserve authoritative sources while adapting access, representation and navigation to
declared context. This is not deciding for the person; it is reducing the cost of reaching verifi-
able understanding.
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Cognitive Web Information is not understanding

CHAPTER 02

Information is not understanding

The implicit equation of the traditional Web - more available information equals better knowl-
edge - breaks down when volume, complexity and fragmentation exceed the user's ability to
integrate what they encounter.

Five distinct levels

It is useful to distinguish Information Availability, Selection, Contextual Relevance, Semantic
Accessibility and Cognitive Comprehension. A system may excel at the first two and remain
weak at the last. Search can find the correct document without explaining how it relates to the
problem. A recommendation can suggest plausible content without making its criteria trans-
parent. An LLM can produce fluent text without necessarily preserving source authority.

Understanding is relational

Understanding requires more than reading a sentence. It requires knowing prerequisites,
exceptions, authoritative sources, sequence and which elements matter in the current context.
The problem is therefore relational and temporal, not merely textual.

Representation matters

The same source can be cognitively accessible in one representation and opaque in another. A
step-by-step view, structured summary or relationship map does not replace the source; it
changes the surface through which the source is accessed. Quuipu treats that transformation as
a governed infrastructural capability.

Available Findable Relevant Interpretable Understood

Figure 3 — Five distinct states of information in experience.
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Cognitive Web Information overload

CHAPTER 03

Information overload

Information overload is not simply 'too much text'. It is the condition in which the cost of select-
ing, ordering and integrating useful information grows faster than the value a person can obtain
in the time available.

Volume, variety and fragmentation

Overload emerges from quantity, heterogeneity and dispersion. A portal may contain excellent
material distributed across pages, PDFs, FAQs, procedures and sections owned by different
teams. The user does not experience repository quality; the user experiences the cost of recon-
structing the whole.

The completeness paradox

Adding content can improve coverage while worsening the experience. As exceptions, products
and policies accumulate, a layer is needed to select and organize without erasing real complex-
ity. The answer is not necessarily to shrink the information asset, but to make it traversable in
context.

Overload as composition

Quuipu treats overload as a composition problem: which subset, order, depth and representa-
tion are appropriate now? The answer should not be fixed once in a site template because it
changes with intent and continuity.
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Cognitive Web Cogpnitive friction: a taxonomy

CHAPTER 04

Cognitive friction: a taxonomy

Cogpnitive friction is the non-essential mental work separating a person's intent from effective
use of available information. Not all difficulty can or should be removed; the target is friction
created by the system's form rather than by the intrinsic complexity of the domain.

Navigational friction

The user must understand site structure before understanding content. Deep menus, organiza-
tional taxonomies and distributed journeys turn navigation into a prerequisite problem.

Semantic friction

The vocabulary of the source and the vocabulary of the user do not align. Technical, regulatory
or organizational terminology may be correct yet not immediately usable.

Contextual friction

The system presents valid information but cannot identify which part matters to the current
problem, forcing manual filtering.

Structural and temporal friction

Structural friction comes from reconstructing fragments; temporal friction appears when mean-
ing depends on what has already been read, decided or declared. Without continuity, every
page starts over.

Accessibility friction

For some people, barriers involving language, memory, attention, orientation or processing
make the cost significantly higher. W3C WAI guidance recognizes adaptation, simplification,
navigability and understandable content as important ways to meet diverse cognitive needs.
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Cognitive Web Personalization is not contextual adaptation

CHAPTER 05

Personalization is not contextual adaptation

Personalization and contextual adaptation can coexist, but they answer different questions. The
former often asks 'who is this user or what do they prefer?’; the latter asks 'what are they trying
to understand in this situation?".

Profile versus situation

Classic personalization may use segments, history, preferences or behavior to modify priority
and content. Contextual adaptation can begin with an explicit, temporary signal: declared
intent. This reduces the need to infer persistent identity or preference when it is unnecessary.

Preference is not intent

A preference is relatively stable; intent is situational. The same person may want technical
depth at work, a short explanation on mobile and a detailed procedure while completing a task.
Treating these as one profile produces weak adaptation.

Agency as an architectural difference

Quuipu favors signals users can see, correct and revoke. Adaptation should be intelligible: peo-
ple should know the mode in use, the source from which content derives and how to return to
the canonical representation.
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Cognitive Web Recommendation is not cognitive experience

CHAPTER 06

Recommendation is not cognitive experience

A recommendation engine selects candidate objects. A cognitive experience organizes the rela-
tionship among intent, sources, meaning, sequence and user control.

Selection versus transformation

Recommendation often answers 'what might interest you next?'. Quuipu must also answer 'how
can authoritative, relevant material become understandable here?'. That can require semantic
transformation, decomposition, prerequisite ordering and guided navigation.

Ranking versus provenance

A ranking can be useful without exposing detailed provenance. In a cognitive experience, the
relationship between output and source is fundamental. A derived representation must be rec-
ognizable as derived.

Engagement versus comprehension

Many digital systems optimize engagement, conversion or time spent. Quuipu assumes a differ-
ent objective: reduce the distance between information and understanding, even when that
shortens the journey or returns the user to source.
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Cognitive Web The emergence of the Cognitive Web

CHAPTER 07

The emergence of the Cognitive Web

The Cognitive Web is an architectural proposition: an evolution from the Web as a network of
documents and applications toward an environment capable of mediating, in a governed way,
between authoritative information and a person's cognitive context.

From document to contextual relationship

In the classic Web, the page is the dominant unit of experience. In the Cognitive Web, the page
remains important but is no longer the only unit of composition. Concepts, sources, relation-
ships, intents and state can be combined into an adaptive surface without destroying address-
ability or source authority.

A layer above the Web, not a parallel Web

Quuipu does not require replacing HTTP, browsers, CMS platforms or publishing systems. It pro-
poses a cognitive layer that consumes existing sources through explicit boundaries and pro-
duces derived, verifiable and reversible experiences.

A category, not a model choice

The category is not defined by the use of an LLM. It is defined by context resolution, semantic
integrity, continuity, provenance, adaptive experience and human control. Al can implement
some capabilities, but it is not the architecture itself.

Documents v

Cognitive Web

Searchable Web Personalized Web ] Al-mediated Web e Cognitive Web

Figure 4 — Conceptual evolution: each stage adds capabilities without erasing the pre-
vious one.
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Cognitive Web Quuipu principles

CHAPTER 08
Quuipu principles

Quuipu can be understood through invariants that constrain what the system may do and
define what it must preserve.

Canonical-first The canonical source precedes adaptation. A cognitive experience derives from
an authorized source and retains a return path, preventing a transformation from silently
becoming a new editorial authority.

Context before inference

Where possible, the system uses declared context and observable state before inferring deep
preferences. Inference is not prohibited, but it must be proportionate, governed and distin-
guishable from explicit input.

Progressive enhancement

The host site or application remains valid without the cognitive layer. Quuipu enhances the
experience rather than becoming a single point of failure.

Bounded intelligence

Cognitive capabilities operate within defined sources, policies, capabilities and time limits. The
system must know when reliable resolution is not possible and degrade toward source.

Human agency and reversibility

The user retains control over mode, intent and depth, can correct the path and can return to the
original. Adaptation is a tool rather than a substitute for agency.
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Cognitive Web Context

CHAPTER 09

Context

Context is the operational description of the current situation needed to make the experience
relevant. It is not synonymous with profile, identity or surveillance.

The statement 'l am trying to understand..." is high-value input because it expresses the prob-
lem without requiring behavioral reconstruction. It can be incomplete, but it is negotiable: the
system can clarify or show how it interpreted the declaration.

Environmental and host context

Context may include current page, language, available capabilities, journey state and con-
straints supplied by the host. Each element should have a defined purpose in resolution.

Context minimization

A good Context Engine does not accumulate everything it can observe. It retains what is
needed. Minimization reduces risk, ambiguity and dependence on unnecessary data.
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Cognitive Web Intent

CHAPTER 10

Intent

Intent is the operational direction of an interaction: what a person wants to understand, decide
or do. Quuipu treats it as explicit and revisable.

Intent is not a query

A query is a formulation; intent is the underlying need. Different queries can express the same
intent, and the same sentence can represent different intents in different contexts.

Intent decomposition

Complex intents can be decomposed into sub-goals, prerequisites and decisions.
Decomposition allows a journey to be constructed without pretending that one answer
exhausts the problem.

Intent continuity

When a user moves across sources, intent may remain stable. The cognitive layer should pre-
serve that continuity without forcing the person to restart on every page.
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Cognitive Web Continuity

CHAPTER 11

Continuity

Continuity is the ability to preserve the cognitive thread across time, pages, modes and trans-
formations without confusing continuity with unlimited persistence.

Session continuity

In the simplest case, Quuipu preserves context only for the session. That is enough to retain
intent, selected mode and concepts already traversed.

Semantic continuity

Continuity also concerns meaning: when a concept reappears, identity and relationships should
remain coherent. The same entity should not change definition merely because the page
changed.

Continuity without lock-in

People must be able to reset or abandon context. Good continuity reduces repetition; it does
not create dependence on invisible state.
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Cognitive Web

CHAPTER 12

Semantics

The semantic layer makes it possible to adapt form without losing the relationship to meaning
and source authority.

Semantic identity

Concepts, entities and relationships preserve identity across representations. Original, Simple
and Step-by-step are not three truths; they are views over the same canonical substrate.

Simplification is not merely shortening. A transformation must preserve conditions, exceptions
and relationships that change meaning. When it cannot, the system should qualify the output
or return to source.

Provenance Provenance records where a representation came from and which steps contrib-
uted to it. W3C PROV demonstrates how provenance can describe entities, activities and agents
to support assessments of quality, reliability and trust. Quuipu applies that general principle to
adaptive experience.
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Cognitive Web Experience

CHAPTER 13

Experience

The experience layer is where context, intent, semantics and continuity become visible
interaction.

Experience mode

A mode is not a visual theme. It is a cognitive contract. Experience lets a person declare a goal
and observe pipeline activation; Understand exposes alternative representations; Explore sup-
ports guided navigation through canonical relationships.

State visibility

Users should be able to distinguish original content, derived content, processing state and fall-
back. Hiding these differences may look simpler, but it weakens trust and control.

Accessibility as architecture

Cognitive accessibility and adaptation are not cosmetic additions. W3C WAI emphasizes naviga-
bility, understandable content, adaptability and personalization as important ways to support
diverse needs. Quuipu incorporates these goals into the experience model.
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Cognitive Web Human agency

CHAPTER 14

Human agency

A system that adapts experience can become paternalistic if it silently decides what a person
should see. Quuipu treats agency as an architectural constraint.

Declared, visible, correctable

Intent can be declared, interpretation can be visible and adaptation can be corrected. These
properties turn the user from an object of personalization into a participant in the process.
No forced simplification

Simple is not inherently better than Original. Step-by-step is not always necessary. Users
choose depth and can return to canonical wording.

Right to the source

Every derived experience should preserve a practical right to source: link, identity, provenance
and distinction between editorial material and transformation.
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Cognitive Web Al and LLMs: capabilities, not foundation

CHAPTER 15

AT and LLMs: capabilities, not foundation

Quuipu may use Al models and LLMs, but its architectural identity does not depend on them.
The Cognitive Web must remain definable when some transformations are deterministic or Al is
unavailable.

Where Al helps

Models can assist with intent understanding, linguistic transformation, summarization, seman-
tic mapping and explanation generation. These capabilities are especially powerful in lan-
guage-rich domains.

Where Al is constrained

Plausible output is insufficient. The runtime limits sources, preserves provenance, applies pol-
icy and provides fallback. Al operates inside the system; it is not the system.

LLM versus cognitive runtime

An LLM chatbot is a conversational interface to a model. A cognitive runtime coordinates con-
text, state, sources, semantics, policy, experience and lifecycle. It may use one model, multiple
models or no model on particular paths.
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Cognitive Web What Quuipu is not

CHAPTER 16

What Quuipu is not

Defining boundaries is as important as defining capabilities. Quuipu does not attempt to absorb
every digital function under the label 'cognitive'.

Not a CMS

It does not own the canonical editorial lifecycle. Content remains created, approved, versioned
and published by the organization's authoritative system.

Not a search engine

It may use retrieval and search, but its primary purpose is contextual experience composition
over authorized sources, not indexing the entire Web.

Not a recommendation engine

It may select relevant information, but it is not defined by ranking, engagement or click
propensity.

Not a chatbot

It may include language interaction, but does not require chat and should not simulate unlim-
ited knowledge. Interfaces can be modes, controls, maps, guided paths or inline
transformations.

Not a profiling system

Contextual adaptation does not require persistent behavioral identity. When memory or per-
sonalization are enabled, they remain separate governed capabilities.
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Cognitive Web An operating model for the Cognitive Web

CHAPTER 17

An operating model for the Cognitive Web

The proposition can be condensed into a pipeline from authoritative source to adaptive experi-
ence, with human context as explicit input and provenance as the return link.

The cognitive loop

A person declares intent. The runtime assembles minimal context, identifies eligible sources,
resolves semantic relationships, selects an experience strategy, produces a derived representa-
tion and preserves continuity. Every step can fail or be constrained, so state and fallback are
part of the loop.

Standard — Quuipu The standard experience does not disappear. It is the baseline. Quuipu
adds a second path that can be activated, observed and disabled. This coexistence is funda-
mental to progressive enhancement and trust.

From answer to environment

The final result is not necessarily an answer. It is an environment in which a person can under-
stand better: choose a representation, follow a relationship, verify a source, change intent and
continue without losing the thread.
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Cognitive Web Implications for the Web

CHAPTER 18

Implications for the Web

If the Cognitive Web becomes a real category, it changes how sites, content and infrastructure
are designed: not only around pages and audiences, but around contexts of understanding.

Content becomes addressable knowledge

Content remains canonical while becoming semantically usable: identifiable units, relation-
ships, metadata, versions and provenance make composition possible without editorial
duplication.

Interfaces become negotiable

The interface is no longer one arrangement assumed to be valid for everyone. It becomes a
bounded negotiation among host design, runtime capability and user choice.

Trust becomes visible

When experience is derived, trust cannot rely only on the brand of the page. Source, transfor-
mation, state and limits become part of the surface.

Aresearch agenda

Open questions remain: how to measure cognitive friction; verify semantic fidelity; standardize
context and provenance for adaptive experiences; avoid over-adaptation; and guarantee inter-
operability and accessibility. Quuipu proposes an architecture and a research program, not a
claim that every problem is already solved.
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Cognitive Web Cognitive Friction Model

CHAPTER A

Cognitive Friction Model

The following model is a Quuipu conceptual formalization. It is not presented as a validated
psychometric scale; it exists to make the sources of friction discussable and eventually
measurable.

CF=1(N,S,C,R, T,A) - D N = navigational; S = semantic; C = contextual; R =
structural/recomposition; T = temporal; A = accessibility-related friction; D = support supplied
by adaptive experience. The formula does not imply linear additivity. Components interact: dif-
ficult terminology can increase navigation cost; fragmented structure can increase memory
load; ambiguous context can make even linguistically simple content ineffective.
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Cognitive Web

CHAPTER B

Cognitive Web invariants

These invariants provide a compact test for distinguishing a simple Al interface from a Quuipu-
style cognitive experience.

1. Source authority

The canonical source remains identifiable and authoritative.

2. Derived-state disclosure

Adaptive output is distinguishable from source material.

3. Context legibility

The context driving adaptation can be understood or corrected.

4. Bounded transformation

Transformations operate within explicit source and policy limits.

5. Semantic fidelity

Meaning-changing omissions or reinterpretations are not silently introduced.

6. Provenance

The derivation path can be reconstructed at an appropriate level.

7. Continuity

Relevant cognitive state can persist across the journey without requiring unlimited memory.

8. Reversibility

The person can return to canonical experience.

9. Fallback

Failure of cognition does not imply failure of the host.

10. Human agency

The system assists comprehension without claiming authority over the person's goal.
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Cognitive Web

CHAPTER C

References and notes

The external sources below do not define Quuipu. They are public references used to position
selected claims - particularly cognitive accessibility, adaptation and provenance - against Web
standards and guidance.

W3C Web Accessibility Initiative - Cognitive Accessibility at W3C Guidance and standards context
for cognitive and learning accessibility. https://www.w3.org/WAI/cognitive/

W3C WAI-Adapt Overview Overview of specifications intended to enable users to adapt content
presentation to needs and preferences. https://www.w3.org/WAl/adapt/

W3C Cognitive Accessibility Guidance - Support Adaptation and Personalization Supplemental
guidance on adaptation, simplification and personalization.
https://www.w3.org/WAI/WCAG2/supplemental/objectives/o8-personalization/

W3C Cognitive Accessibility Guidance - Use Clear and Understandable Content Supplemental
guidance on understandable content and presentation.
https://www.w3.org/WAI/WCAG2/supplemental/objectives/o3-clear-content/

W3C PROV Overview Overview of the W3C PROV family for representing provenance.
https://www.w3.0org/TR/prov-overview/

W3C PROV Model Primer Introduction to entities, activities, agents and provenance records.
https://www.w3.org/TR/prov-primer/

Methodological note: the Cognitive Friction model, Information — Comprehension model and
Cognitive Web invariants are Quuipu conceptual proposals. They should not be interpreted as
W3C standards or empirical findings of the cited sources.
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The Web learned to publish, search, recommend and generate. The next step is learning to
adapt understanding without losing the source.

Quuipu * Quuipu Edition 2 - v1

Closing

28



