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ABSTRACT

Contemporary objects of analysis are increasingly complex, interdisciplinary, and embedded within
social, technical, and institutional contexts. Analysis of such entities often collapses into adversar-
ial or evaluative framings that obscure structure, conflate categories, or prioritize judgment over
understanding. This paper introduces ATLAS (Analytical Topology of Logic, Aims, and Struc-
ture), a descriptive, non-hierarchical framework designed to support disciplined entity interrogation
prior to evaluation or decision-making. ATLAS organizes analysis across four orthogonal domains:
ontological, deontological, aetiological, and teleological, each addressing a distinct dimension of
understanding. An optional epistemological pre-flight component is included to clarify evidentiary
grounding, observability boundaries, and assumptions without imposing adjudication. The framework
is intentionally non-competitive and pre-evaluative, treating contrasts between domains as informative
rather than corrective. Through illustrative application, this paper demonstrates how ATLAS provides
a shared analytical scaffold for examining entities across scales, including physical artifacts, socio-
technical systems, and institutional or computational constructs, with use cases spanning security,
safety, artificial intelligence, and governance.
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1 Introduction

1.1 Background

Contemporary objects of analysis are increasingly complex, interdisciplinary, and embedded within layered technical,
social, and institutional contexts. Advances in computation, automation, and connectivity have produced entities whose
behavior and impact cannot be understood through a single disciplinary lens. As a result, analytical efforts frequently
span engineering, ethics, governance, and social interpretation simultaneously.

At the same time, the boundaries between technical systems, social systems, and broader phenomena have become
increasingly blurred. Artifacts may encode institutional assumptions, systems may exert normative force, and abstract
phenomena may be operationalized as technical mechanisms. These entanglements complicate analysis by encouraging
category collapse, in which distinct dimensions of understanding are treated as interchangeable or implicitly resolved.

In practice, analysis of such entities often defaults to evaluative or adversarial framings at an early stage. Questions of
effectiveness, legitimacy, or desirability are frequently posed before the nature, context, or purpose of the entity itself is
clearly articulated. This tendency can obscure structural understanding and limit the quality of downstream reasoning.
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1.2 Motivation

A common source of analytical failure arises from category errors, such as treating phenomena as tools, systems
as intentions, or institutional arrangements as purely technical mechanisms. These errors are not merely semantic;
they shape how entities are reasoned about, governed, and modified. When the nature of the object under analysis is
ill-defined, disagreement often emerges from mismatched assumptions rather than substantive differences.

Despite the prevalence of complex and hybrid entities, there is a lack of shared analytical scaffolding that supports
disciplined, pre-evaluative inquiry across domains. Existing approaches often emphasize optimization, compliance, or
critique, implicitly prioritizing judgement over understanding. While such approaches are valuable in later stages, their
premature application can foreclose more fundamental questions about what an entity is, how it came to be, and what it
is intended to do.

This gap motivates the need for a framework that foregrounds understanding prior to judgement. Such a framework
should enable analysts to interrogate entities along multiple independent dimensions without forcing resolution,
prioritization, or evaluation. The goal is not to replace existing evaluative methods, but to provide a common foundation
upon which they may more effectively operate.

1.3 Scope and Terminology

In this paper, the term entity is used to denote the object of analysis. An entity may take the form of a physical artifact,
a process, a system, an institution, or a broader phenomenon. This usage is intentionally broad, reflecting the range of
objects that contemporary analysis must often address.

Systems constitute a common and significant subclass of entities, particularly within technical and socio-technical
domains. However, ATLAS is not restricted to system-level analysis. The framework is designed to apply consistently
across scales and categories, from simple physical artifacts to complex institutional or computational constructs.

ATLAS is domain-agnostic by design. It does not assume a particular disciplinary perspective, nor does it encode
normative judgments about the entities it is applied to. Instead, it provides a structured means of interrogating entities
in a way that preserves conceptual clarity across contexts.

1.4 Contributions
This paper makes the following contributions:

e It introduces ATLAS (Analytical Topology of Logic, Aims, and Structure), a descriptive and non-hierarchical
framework for the interrogation of entities.

* It formalizes a set of orthogonal analytical domains that address distinct dimensions of understanding without
competing or resolving one another.

* It incorporates an optional epistemological pre-flight component to clarify evidentiary grounding, observability
boundaries, and assumptions prior to analysis.

* It demonstrate the applicability of ATLAS across a range of entities, illustrating its use from simple physical
artifacts to complex technical and socio-technical systems.

2 Problem Statement

2.1 Fragmentation in Analytical Practice

Analytical practice across technical, social, and institutional domains is often fragmented by discipline-specific habits
and assumptions. Methods and vocabularies developed within one field are frequently applied to entities that span
multiple domains, resulting in partial or distorted understanding. For example, engineering analyses may emphasize
functional performance while overlooking institutional or normative dimensions, whereas social or ethical analyses may
abstract away from structural or technical constraints.

This fragmentation is reinforced by tool-centric perspectives, in which entities are primarily understood in terms of
their mechanisms or outputs. In contrast, phenomenon-centric perspectives may focus on observed effects or social
impact while treating underlying structures as incidental or opaque. When these perspectives are applied in isolation,
they can produce competing narratives that fail to engage a shared object of analysis.
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As a result, analysts often lack a common conceptual ground from which to reason. Disagreements emerge not from
substantive differences in values or goals, but from incompatible framings of what the entity under discussion actually
is. Without a shared analytical substrate, synthesis becomes difficult and dialogue degrades into parallel monologues.

2.2 Adpversarial and Evaluative-First Framings

In the absence of a shared descriptive foundation, analysis frequently defaults to adversarial or evaluative-first framings.
Entities are framed early as successes or failures, enablers or threats, centralized or decentralized, ethical or unethical.
Such binary formulations encourage premature alignment with positions rather than careful interrogation of structure,
context, and intent.

Evaluative conclusions are often drawn before descriptive understanding is established. Normative judgement regarding
effectiveness, legitimacy, or desirability may precede clarity about the entity’s origins, constraints, or intended purpose.
This inversion of analysis can obscure causal relationships and limit the ability to reason about trade-offs or unintended
consequences.

Adversarial framing also narrows the analytical space by privileging conflict over comprehension. Once an entity is
positioned within a polarized debate, opportunities for nuanced understanding or reframing diminish. The resulting
discourse tends to reinforce existing positions rather than advance collective insight.

2.3 Need for a Pre-Evaluative, Non-Adversarial Framework

These challenges point to the need for a pre-evaluative analytical framework that supports understanding before critique,
design, or governance. Such a framework should enable analysts to examine entities across multiple dimensions without
forcing prioritization or resolution. By separating descriptive inquiry from evaluative judgement, it becomes possible to
establish a shared map of the analytical terrain.

A non-adversarial framework does not seek to eliminate disagreement or normative assessment. Rather, it provides a
structured means of clarifying the nature, context, and purpose of an entity so that subsequent evaluation can proceed
on a more coherent basis. Descriptive synhesis across domains can reveal tensions, constraints, and alignments that
remain obscured when analysis is confined to a single perspective.

By foregrounding understanding as a prerequisite to action, and pre-evaluative framework can improve the quality of
critique, inform more responsible design decisions, and support more effective governance. ATLAS is proposed as such
a framework, addressing the identified gaps by offering a shared, domain-agnostic topology for entity interrogation.

3 Epistemological Pre-Flight (Optional

3.1 Purpose and Placement

Analytical inquiry is inevitably shaped by the evidentiary basis from which it proceeds. Differences in what is observable,
documented, or inferred can materially affect how an entity is understood, even before substantive analysis begins. The
purpose of the epistemological pre-flight is to make this footing explicit.

The epistemological pre-flight is placed prior to the application of ATLAS but is not a required component of the
framework. Its role is to provide contextual grounding rather than to evaluate or constrain subsequent analysis. By
clarifying how claims are formed and what limits apply to them, the pre-flight supports disciplined inquiry without
imposing adjudication.

The optional nature of this component reflects the fact that not all analytical contexts require explicit epistemic
accounting. In cases where the entity is well-characterized or directly observable, the pre-flight may offer limited
additional value. In other contexts, particularly those involving uncertainty, abstraction, or indirect evidence, it can play
a critical role in orienting the analysis.

3.2 Evidence Types

The epistemological pre-flight encourages analysts to identify the types of evidence available to inform the analysis.
These may include, but are not limited to:

» Observation, encompassing direct inspection or experiential interaction with the entity.

* Documentation, such as specifications, policies, records, or formal descriptions.
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* Historical record, including accounts of prior states, decisions, or conditions that shaped the entity.
* Measurement, involving quantitative or empirical data derived from instrumentation or analysis.

* Inference and abstraction, where conclusions are drawn indirectly from models, proxies, or theoretical
reasoning.

These evidence types may coexist and vary in reliability, completeness, or relevance. The pre-flight does not require
ranking or validation of evidence, but rather transparent acknowledgement of what informs the analysis.

3.3 Observability Boundaries

Not all aspects of an entity are directly observable. Some properties may be hidden, emergent, or only indirectly
accessible through effects or representations. The epistemological pre-flight prompts analysts to distinguish between
aspects that are directly observable and those that are inferred, abstracted, or assumed.

Identifying observability boundaries helps clarify the limits of certainty within the analysis. It also surfaces known
blind spots, such as proprietary components, opaque decision processes, or unmeasured interactions. Making these
limitations explicit reduces the risk of overconfidence and supports more cautious interpretation of subsequent findings.

3.4 Assumptions and Unknowns

All analysis rests on assumptions, whether acknowledged or implicit. The epistemological pre-flight provides a
structured opportunity to articulate these assumptions explicitly and to identify areas of uncertainty or incomplete
knowledge.

Assumptions may pertain to the behavior of components, the stability of external conditions, or the applicability of
models and analogies. Unknowns may arise from missing data, unresolved ambiguity, or inherent complexity. Rather
than treating these as deficiencies, the pre-flight frames them as contextual factors that shape the scope and confidence
of the analysis.

3.5 Applicability

The epistemological pre-flight is particularly valuable in analytical contexts characterized by uncertainty, abstraction,
or high consequence. These include, but are not limited to, security and safety-critical entities, where incomplete
information and hidden interactions are common; artificial intelligence and automated decision-making systems, where
internal processes may be opaque or probabilistic; and soci-technical or institutional entities, where formal structures
interact with informal practices and norms.

This pre-flight is also applicable to abstract or emergent phenomena, for which direct observation may be limited
and inference plays a significant role. In all cases, its inclusion is discretionary and intended to enhance, rather than
complicate, the application of ATLAS.

4 The ATLAS Framework

4.1 Design Principles

ATLAS is designed as a descriptive framework for interrogating entities across multiple independent dimensions of
understanding. Its primary design principle is orthogonality: each analytical domain addresses a distinct aspect of an
entity without subsuming or resolving the others. No domain is treated as prior, superior, or corrective. ATLAS does
not assume that all domains are applicable or equally salient in every context.

The framework is explicitly non-hierarchical. ATLAS does not prescribe an order of analysis, nor does it require
reconciliation between domains. Apparent tensions or contrasts that emerge across domains are treated as informative
characteristics of the entity under examination rather than analytical deficiencies to be resolved.

ATLAS is also pre-evaluative. It does not assess effectiveness, correctness, legitimacy, or desirability. Instead, it
provides a structured means of establishing understanding upon which evaluative, normative, or empirical analysis may
later build. This separation is intentional and foundational to the framework’s non-adversarial orientation.

Finally, ATLAS is entity-agnostic and scale-independent. The same analytical structure applies whether the entity under
examination is a simple physical artifact, an abstract phenomenon, or a complex socio-technical system. Differences
arise only in the complexity of the analysis, not in the method itself.
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Figure 1: ATLAS mental model showing the optional epistemological pre-flight and four orthogonal descriptive
domains.

4.2 Ontological Domain (Nature of Being)

The ontological domain addresses what kind of entity is under analysis and how it exists. This domain establishes the
basic nature of the entity prior to considerations of rules, history, or purpose.

4.2.1 Taxonomical Analysis

Taxonomical analysis situates the entity within a vertical hierarchy of being or abstraction. This includes distinguishing
whether the entity is, for example, a physical artifact, a process, a system, an institution, or a phenomenon. It
also involves identifying whether the entity is a primary or derivative, instantiated or abstract, and whether it exists
independently or only in relation to other entities.

Taxonomical clarity helps prevent category errors that arise when entities are analyzed used inappropriate conceptual
models. It establishes the kind of thing the entity is before questions of behavior or evaluation are introduced.

4.2.2 Relational Analysis
Relational analysis maps the horizontal connections between the entity and its surrounding context. This includes
dependencies, interfaces, interactions, and embeddedness within broader environments or systems.

An entity rarely exists in isolation. Relational analysis makes explicit how it interacts with other entities, how it is
constrained or enabled by external factors, and how it participates in larger structures or processes. These relationships
are documented descriptively, without assigning priority or value.

4.2.3 Attributive Analysis

Attributive analysis enumerates the internal properties, states, capacities, and constraints of the entity. This includes
structural characteristics, behavioral affordances, and known limitations.

Attributes may be static or dynamic, inherent or contingent. The goal of attributive analysis is not exhaustiveness, but
sufficient clarity to understand what the entity can be said to possess or exhibit independently of external interpretation.
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4.3 Deontological Domain (Rules and Constraints)

The deontological domain identifies the rules, obligations, constraints, or normative expectations that govern the entity.
These may arise from legal, ethical, social, technical, or institutional sources.

Deontological analysis distinguishes between what an entity can do and what it is expected, permitted, or prohibited
from doing. Importantly, this domain does not assume compliance or legitimacy. Rules and constraints are documented
as they exist, regardless of whether they are enforced, justified, or contested.

By separating deontological considerations from ontological description, ATLAS avoids conflating structural properties
with normative expectations.

4.4 Aectiological Domain (Origins and Causation)

The aetiological domain examines how the entity came to be. This includes the historical conditions, motivating
problems, decisions, and constraints that shaped its formation.

Aetiological analysis attends to path dependence and legacy effects. Design choices , compromises, and assumptions
made in earlier contexts may continue to influence an entity long after their original rationale has faded. Understanding
these origins provides critical context for interpreting present behavior and limitations.

This domain is descriptive rather than justificatory. Historical causes are documented to explain, not excuse or endorse,
current conditions.

4.5 Teleological Domain (Purpose and Ends)

The teleological domain addresses the intended purpose or end toward which the entity is directed. This may include
goals articulated by designers, operators, governing bodies, or social context.

Teleological analysis distinguishes between stated aims and implicit or emergent purposes. An entity may serve multiple
ends simultaneously, and those ends may evolve over time. ATLAS does not require resolving such multiplicity, only
making it explicit.

Importantly, the presence of a stated purpose does not imply success in achieving it. Teleological analysis concerns
intent, not outcome.

4.6 Synthesis Principle

ATLAS treats the outputs of its analytical domains as a composite map rather than a decision procedure. The framework
does not prioritize, reconcile, or resolve contrasts between domains. Instead, it preserves them as part of the entity’s
descriptive profile.

Synthesis within ATLAS consists of holding these perspectives simultaenously, allowing relationships, tensions, and
alignments to remain visible. The framework’s role ends at understanding. Evaluation, critique, design modification, or
governance decisions may follow, but they are external to ATLAS itself.

In this sense, ATLAS functions as an analytical topology: a structured representation of conceptual terrain that supports
navigation without prescribing direction.

5 Illustrative Applications

The purpose of the following examples is to demonstrate how ATLAS may be applied across entities of varying scale
and complexity without altering its analytical structure. These applications are illustrative rather than evaluative and are
not intended to exhaustively characterize the entities involved.

5.1 Simple Physical Entity: A Padlock

A padlock provides a clear example of how ATLAS can be applied to a familiar physical artifact while still engaging
each analytical domain meaningfully.

From an ontological perspective, a padlock is a physical artifact designed to exist as a discrete object. Taxonomically,
it belongs to a class of mechanical security devices. Relationally, it operates in conjunction with other entities such
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as doors, chains, or containers. Attributively, it possesses properties including a locking mechanism, a keyway or
combination interface, and binary states such as locked and unlocked.

From a deontological perspective, a padlock is associated with rules and expectations governing its use. These may
include norms regarding authorized access, prohibitions against tampering, or legal constraints related to property and
privacy. Such rules are not inherent to the padlock’s physical structure but arise from social and legal contexts in which
it is deployed.

From an aetiological perspective, the padlock emerges from historical efforts to control access to physical spaces and
possessions. Its design reflects legacy constraints, such as reliance on mechanical tolerances and material strength, as
well as incremental refinements over time rather than fundamental redesign.

From a teleological perspective, the padlock’s intended purpose is to restrict access and provide a visible assertion of
control over an object or space. This purpose is distinct from questions of effectiveness or security strength, which are
outside the scope of ATLAS.

Applied in this manner, ATLAS enables a structured understanding of the padlock that separates its nature, constraints,
origins, and purpose without collapsing them into a single evaluative judgement.

5.2 Complex Technical or Socio-Technical Entity: Public Key Infrastructure

To demonstrate scale independence, ATLAS may be applied to a complex socio-technical entity such as Public Key
Infrastructure (PKI).

Ontologically, PKI constitutes a layered trust infrastructure combining cryptographic mechanisms, institutional actors,
policies, and software implementations. It exists not as a single system but as an assemblage of interacting entities
distributed across technical and organizational boundaries.

Deontologically, PKI is governed by normative assumptions and formal rules, including expectations of certificate
authority behavior, trust anchor integrity, and compliance with standards. These constraints shape how PKI is used and
interpreted, regardless of whether they are perfectly enforced.

Aetiologically, PKI emerged in response to the need for scalable trust and secure communication over open networks.
Its centralized trust model reflects historical institutional preferences and practical constraints present at the time of its
development.

Teleologically, PKI is intended to enable authenticated identity assertions and encrypted communication at scale.
Whether it fulfills this purpose in practice is an evaluative question that ATLAS does not attempt to resolve.

This application illustrates that ATLAS applies the same analytical topology to a complex socio-technical entity as it
does to a simple physical artifact. The difference lies in analytical depth, not in methodological structure.

5.3 Discussion

In these examples, ATLAS provides a consistent means of interrogating entities without privileging technical, normative,
historical, or purposive perspectives. By maintaining separation between domains, the framework enables analysts to
articulate complex relationships without forcing premature synthesis or judgement.

These examples demonstrate that ATLAS scales from simple physical artifacts to complex socio-technical infrastructures
while preserving conceptual clarity. Additional applications, including pedagogical examples and abstract phenomena,
are provided in the appendix.

6 Scope, Limitations, and Non-Goals

6.1 Scope

ATLAS is intended as a framework for pre-evaluative analysis of entities. Its scope is limited to establishing structured
understanding across multiple independent dimensions prior to critique, optimization, or decision-making. The
framework supports interrogation of what an entity is, how it is constrained, how it came to be, and what it is intended
to do, without rendering judgement on whether it succeeds, fails, or ought to exist.

The framework is cross-domain and cross-scale in application. ATLAS may be applied to entities ranging from simple
physical artifacts to complex technical, socio-technical, or institutional systems, as well as to abstract or emergent



ATLAS: An Analytical Topology of Logic, Aims, and Structure

phenomena. Its analytical structure remains constant across these contexts; differences arise only in the depth and
complexity of analysis required.

ATLAS is designed to complement, rather than replace, domain-specific analytical methods. It provides a shared
conceptual topology that may be used as a foundation for subsequent empirical, normative, or design-oriented work.

6.2 Limitations

ATLAS does not assess effectiveness, correctness, or desirability. Questions such as whether an entity performs well,
achieves its goals, complies with standards, or aligns with particular values are explicitly outside the scope of the
framework. Such evaluations may follow ATLAS-based analysis but are not produced by it.

Meaningful application of ATLAS requires contextual and domain knowledge. While the framework provides structure,
it does not supply factual content or expertise. Inadequate understanding of the entity or its context may limit the quality
of the analysis, regardless of the methodological rigor.

ATLAS also does not resolve normative disagreement. By design, it separates descriptive understanding from evaluative
judgement. While this separation may clarify the sources of disagreement, it does not adjudicate between competing
values, priorities or interpretations. The framework is intended to support clearer reasoning.

6.3 Non-Goals

ATLAS is not a scoring, ranking, or compliance framework. It does not produce metrics, grades, risk levels, or
determinations of conformity. Any attempt to use ATLAS as a checklist or evaluative instrument would be a misuse of
the framework.

ATLAS is not a substitute for empirical validation. It does not generate evidence, test hypotheses, or verify claims about
real-world behavior. Empirical methods remain necessary for measurement, experimentation, and validation.

Finally, ATLAS is not a prescriptive design methodology. It does not specify how entities should be built, modified, or
governed. While insights derived from ATLAS may inform design or policy decisions, the framework itself remains
descriptive and analytical in nature.

7 Related Conceptual Approaches

ATLAS exists within a broader landscape of conceptual and analytical approaches concerned with understanding
complex entities. While it shares certain concerns with established methods, it differs in scope, intent, and structure.
This section situates ATLAS relative to several commonly referenced approaches, clarifying points of overlap without
asserting replacement or superiority.

7.1 Systems Thinking

Systems thinking emphasizes the interdependence of components, feedback loops, and emergent behavior within
complex systems. It has proven valuable for understanding dynamic interactions and unintended consequences across
technical and social domains.

ATLAS is compatible with systems thinking but operates at a different analytical layer. Where systems thinking often
assumes the object of analysis is already understood to be a system, ATLAS begins by interrogating whether an entity
should be treated as a system at all. Ontological and aetiological analysis within ATLAS can inform whether a systems
perspective is appropriate, rather than presupposing it.

7.2 Threat Modeling

Threat modeling frameworks are commonly used in security contexts to identify assets, adversaries, attack surfaces, and
mitigations. These approaches are explicitly evaluative and action-oriented, designed to inform defensive decisions.

ATLAS does not perform threat modeling, nor does it attempt to identify risks or vulnerabilities. Instead, it may precede
such efforts by clarifying the nature, boundaries, constraints, and intended purpose of the entity under examination.
In this sense, ATLAS can provide conceptual grounding that improves the coherence of downstream threat modeling
without overlapping its evaluative function.
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7.3 Architectural Analysis

Architectural analysis methods focus on the structure and organization of systems, often emphasizing components,
interfaces, and design trade-offs. These approaches are central to engineering disciplines and frequently inform
optimization and design decisions.

While ATLAS includes an ontological focus on structure and relationships, it does not aim to describe architecture
exhaustively or prescribe architectural choices. Architectural analysis assumes a design problem; ATLAS remains
applicable even when no design activity is contemplated. Its role is to establish understanding, not to guide construction
or modification.

7.4 Ethical and Normative Analysis Frameworks

Ethical and normative frameworks address questions of value, obligation, legitimacy, and harm. Such approaches are
essential for governance, policy, and responsible technology development.

ATLAS is intentionally distinct from ethical analysis. Although it includes a deontological domain to document
rules, obligations, and constraints, it does not assess their moral validity or resolve normative disputes. By separating
descriptive identification of norms from their evaluation, ATLAS can support ethical inquiry without subsuming it.

7.5 Positioning ATLAS

ATLAS differs from the approaches discussed above in several key respects. It is non-adversarial, avoiding framings that
position analysis as a contest between alternatives. It is non-hierarchical, treating its analytical domains as orthogonal
rather than sequential or corrective. It is explicitly pre-evaluative, establishing understanding prior to judgment rather
than embedding evaluation within the framework itself. Finally, it is entity-agnostic, applying consistently to artifacts,
systems, institutions, and phenomena without presupposing their category.

Rather than competing with existing analytical methods, ATLAS is intended to complement them by providing a shared
descriptive topology. Its contribution lies in clarifying what is being analyzed before determining how it should be
assessed, designed, or governed.

8 Conclusion and Future Work

8.1 Summary

This paper has introduced ATLAS (Analytical Topology of Logic, Aims, and Structure) as a shared analytical framework
for interrogating entities across multiple independent dimensions of understanding. ATLAS provides a non-hierarchical,
pre-evaluative structure that supports disciplined inquiry into the nature, constraints, origins, and intended purposes of
entities without collapsing these dimensions into judgment or prescription.

By emphasizing descriptive synthesis, ATLAS addresses a recurring gap in contemporary analytical practice: the
absence of a common conceptual substrate prior to evaluation, critique, or design. The framework’s orthogonal domains
enable analysts from diverse backgrounds to reason about the same entity without requiring agreement on values,
priorities, or outcomes. In doing so, ATLAS supports clearer communication, reduces premature polarization, and
improves the quality of downstream analysis.

8.2 Future Directions

Several avenues for future work emerge from the ATLAS framework. One promising direction is pedagogical
adoption, where ATLAS may serve as a teaching tool for developing analytical discipline across technical, social, and
interdisciplinary curricula. Its scale-independence and accessibility make it suitable for both introductory instruction
and advanced analysis.

ATLAS may also be integrated into standards development and specification processes, where clear articulation of
assumptions, constraints, and intended purposes is critical. As a pre-evaluative scaffold, the framework could help
improve the coherence and transparency of technical and policy documents.

Further opportunities include the development of tooling and templates to support consistent application of ATLAS in
practice, such as worksheets, structured prompts, or software-assisted analysis. Such tools could lower the barrier to
adoption while preserving methodological rigor.



ATLAS: An Analytical Topology of Logic, Aims, and Structure

Finally, empirical study of ATLAS-based analysis may yield insight into its impact on analytical clarity, learning
outcomes, and interdisciplinary collaboration. Evaluating how the framework influences reasoning processes, rather
than specific conclusions, would align with its descriptive and non-adversarial intent.
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A Illustrative Pedagogical Example: A Grilled Cheese Sandwich

This appendix provides a brief pedagogical illustration of ATLAS applied to a simple, familiar physical artifact: a
grilled cheese sandwich. The purpose of this example is not humor or trivialization, but to demonstrate the framework’s
accessibility and scale-independence. The analytical method remains unchanged regardless of the complexity of the
entity under examination.

From an ontological perspective, a grilled cheese sandwich is a physical artifact composed of constituent materials
arranged through a cooking process. Taxonomically, it belongs to the class of prepared food items. Relationally, it exists
within a broader context that includes ingredients, tools, cultural practices, and consumption. Attributively, it possesses
properties such as composition, temperature, texture, and structural integrity, as well as transient states resulting from
preparation and use.

From a deontological perspective, a grilled cheese sandwich is subject to informal rules and norms. These may
include expectations regarding ingredients, preparation methods, dietary constraints, or cultural interpretations of what
constitutes a “proper” grilled cheese. Such norms are socially constructed rather than physically enforced.

From an aetiological perspective, the grilled cheese sandwich emerges from historical practices of combining bread,
dairy, and heat for sustenance and efficiency. Its contemporary form reflects material availability, culinary tradition, and
incremental adaptation rather than intentional design from first principles.

From a teleological perspective, the sandwich’s intended purpose is nourishment and consumption, often accompanied
by secondary aims such as comfort, convenience, or enjoyment. These aims are distinct from questions of nutritional
adequacy or culinary quality, which lie outside the scope of ATLAS.

This example illustrates that ATLAS may be applied meaningfully to even the most ordinary entities. The same
analytical topology used to interrogate complex technical or institutional systems can be employed without modification
at smaller scales. The value of ATLAS lies not in the sophistication of the entity, but in the discipline of the inquiry.

10
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B Illustrative High-Complexity Example: A Vending Machine

This appendix provides an illustrative application of ATLAS to a vending machine. The example is included to
demonstrate the framework’s ability to scale to entities of moderate technical and socio-technical complexity while
remaining grounded in a familiar physical artifact.

From an ontological perspective, a vending machine is a composite physical artifact incorporating mechanical, electrical,
and computational components. Taxonomically, it may be classified as an automated dispensing system. Relationally, it
exists within a network of interactions involving users, payment mechanisms, supply chains, maintenance personnel,
and regulatory environments. Attributively, the vending machine exhibits internal properties including inventory state,
payment acceptance capability, control logic, and failure modes such as jams, power loss, or misdispense.

From a deontological perspective, a vending machine is governed by a combination of formal and informal rules. These
include expectations regarding correct payment, proper use, consumer protection regulations, accessibility requirements,
and norms concerning acceptable user behavior. Constraints may also arise from contractual obligations with suppliers
or operators. As with other entities, these rules exist independently of their enforcement or effectiveness.

From an aetiological perspective, the vending machine emerges from historical efforts to automate retail transactions,
reduce labor requirements, and provide continuous availability of goods. Its contemporary form reflects incremental
technological layering, including the addition of electronic payment systems and network connectivity onto earlier
mechanical designs. Legacy assumptions regarding user interaction and product uniformity remain embedded within its
structure.

From a teleological perspective, the intended purpose of a vending machine is the unattended distribution of goods in
exchange for payment. Secondary aims may include convenience, efficiency, and predictable operation. These purposes
are distinct from questions of profitability, reliability, or user satisfaction, which are outside the scope of ATLAS.

Applied in this context, ATLAS enables a structured interrogation of a vending machine that simultaneously captures its
physical composition, normative constraints, historical development, and intended function. The analysis illustrates how
even a familiar and ostensibly simple artifact embodies layered complexity when examined across multiple descriptive
domains. The same analytical topology applies without modification, reinforcing the framework’s scale independence
and general applicability.
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ATLAS: An Analytical Topology of Logic, Aims, and Structure

C Illustrative High-Complexity Example: An Airport Security Checkpoint

This appendix presents an illustrative application of ATLAS to an airport security checkpoint. The example is included
to demonstrate the framework’s applicability to entities characterized by layered technical systems, institutional
procedures, human actors, and evolving threat models, all operating within a constrained physical environment.

From an ontological perspective, an airport security checkpoint is a composite socio-technical entity comprising physical
infrastructure, screening technologies, procedural workflows, personnel, and passengers. Taxonomically, it may be
classified as an access-control and risk-screening system embedded within a transportation infrastructure. Relationally,
the checkpoint exists within a network of interactions involving airlines, regulatory authorities, security personnel,
travelers, information systems, and upstream and downstream operational processes. Attributively, the checkpoint
exhibits properties such as queue state, screening throughput, detection modalities, alarm conditions, and operational
states influenced by staffing levels, threat posture, and environmental factors.

From a deontological perspective, the airport security checkpoint is governed by an extensive set of rules, obligations,
and prohibitions. These include formal regulations concerning prohibited items, screening procedures, identification
requirements, and passenger conduct, as well as informal norms governing compliance, cooperation, and acceptable
expressions of frustration. Additional constraints arise from legal requirements related to privacy, nondiscrimination,
accessibility, and due process. These deontological elements shape checkpoint operation independently of their
consistency, clarity, or perceived legitimacy.

From an aetiological perspective, airport security checkpoints emerged from historical responses to threats against civil
aviation, with significant structural features reflecting specific past incidents and policy decisions. Over time, successive
layers of technology and procedure have been added to address newly identified risks, often without removal of earlier
measures. This path-dependent evolution has produced a system in which legacy assumptions, incremental adaptations,
and symbolic security measures coexist, shaping present-day operation regardless of current threat distributions.

From a teleological perspective, the intended purpose of an airport security checkpoint is to prevent prohibited threats
from entering secured areas of an airport while enabling the continued flow of legitimate travelers. Secondary aims
may include deterrence, public reassurance, and regulatory compliance. These purposes are distinct from questions of
effectiveness, efficiency, or passenger experience, which are outside the scope of ATLAS.

Applied in this context, ATLAS enables a structured interrogation of the airport security checkpoint that simultaneously
captures its physical composition, normative constraints, historical layering, and stated objectives. The framework
makes visible how technical mechanisms, human behavior, institutional rules, and historical contingencies interact
within a single entity. This example illustrates how ATLAS can be applied to entities whose complexity arises from the
accumulation of intentions, constraints, and responses over time, without requiring resolution of their inherent tensions.
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