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Executive Summary

The Digital Asset Business Role Modelling Framework (DABRM) is an evidence-driven
semantic engineering platform designed to assist standards engineers in analysing,
validating, and extending ISO 20022 business concepts within emerging digital asset
ecosystems. Rather than relying solely on keyword similarity or automated
recommendations, DABRM combines repository intelligence, semantic reasoning,
structural relationship analysis, lifecycle-aware evaluation, explainable artificial
intelligence, and human-governed decision support into a single engineering workflow.

The platform enables standards engineers to evaluate business requirements against
official ISO 20022 repository evidence, understand existing semantic coverage, identify
controlled extension opportunities, document engineering rationale, and maintain
complete traceability throughout the standards development lifecycle. Every
recommendation produced by the platform remains advisory, ensuring that final
repository decisions remain under expert human governance.

DABRM has been designed as a technology-neutral engineering framework capable of
supporting future evolution of ISO 20022 business models across digital assets,
tokenised financial instruments, distributed ledger environments, and next-generation
financial market infrastructures while preserving standards integrity, interoperability,
explainability, and governance.
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Digital Asset Business Role Modelling Framework (DABRM)

1. Introduction

Financial market infrastructures are entering a period of rapid transformation driven by digital assets,
tokenization, distributed ledger technologies (DLT), programmable financial instruments, and
increasingly interconnected cross-border settlement ecosystems. These innovations introduce new
business concepts, operational models, participant roles, lifecycle events, and governance requirements
that extend beyond traditional financial messaging. As the financial industry evolves, international
standards must also evolve in a controlled and interoperable manner to ensure that new business
capabilities can be represented consistently across institutions, jurisdictions, and technology platforms.

ISO 20022 has become the global standard for financial messaging by providing a comprehensive
business repository that defines business concepts, business roles, message components, semantic
relationships, lifecycle structures, and reusable information models. The repository represents decades
of collaborative semantic engineering involving standards experts, financial institutions, market
infrastructures, regulators, and domain specialists. Every component within the repository is created
through rigorous governance processes to preserve semantic integrity, interoperability, backward
compatibility, and long-term maintainability.

The emergence of digital asset ecosystems significantly increases the complexity of repository
evolution. New financial products, tokenized assets, programmable settlement models, digital
custodians, decentralized infrastructures, compliance mechanisms, and regulatory obligations
continuously generate requirements that must be evaluated against the existing repository. Before
introducing any new business role or semantic concept, standards engineers must first determine
whether the required business meaning already exists within the repository, whether an existing
concept can be reused through inheritance or specialization, or whether controlled repository extension
is genuinely necessary.

This assessment is considerably more complex than simple keyword matching. Repository concepts are
interconnected through inheritance hierarchies, structural relationships, lifecycle associations, reusable
business components, business transactions, and semantic dependencies that collectively define their
meaning. Determining semantic equivalence therefore requires careful analysis of documentation,
structural lineage, business intent, contextual usage, relationships with other repository components,
and the overall impact that introducing a new concept would have on repository consistency.

At present, this engineering activity remains largely manual. Standards engineers typically spend
significant time exploring repository documentation, comparing candidate concepts, examining
inheritance structures, reviewing relationship graphs, analysing business components, evaluating
lifecycle compatibility, and documenting the rationale supporting each modelling decision. As
repository size and complexity continue to increase, this process becomes progressively more time-
consuming, difficult to reproduce consistently, and increasingly dependent upon individual expertise.
Maintaining transparency, governance, and complete auditability throughout the modelling process
therefore becomes a significant challenge.

Artificial Intelligence offers considerable potential to assist semantic engineering activities. However,
standards development requires a level of transparency, explainability, governance, and evidence
preservation that conventional generative Al systems cannot reliably provide. Repository evolution
cannot rely on opaque recommendations or probabilistic language generation alone. Every
recommendation must be supported by verifiable repository evidence, explicit reasoning, documented
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semantic relationships, and a complete audit trail that allows experts to understand precisely how a
conclusion was reached.

The Digital Asset Business Role Modelling Framework (DABRM) has been developed to address this
challenge. DABRM is an evidence-driven semantic engineering platform designed to assist standards
engineers during business role analysis, semantic alignment, repository assessment, and controlled
repository evolution. Rather than attempting to automate standards development, the framework
provides structured analytical support by combining deterministic repository analysis with explainable
artificial intelligence while preserving complete human oversight.

The framework evaluates business requirements against official ISO 20022 repository evidence using
multiple complementary analytical dimensions, including business intent, semantic similarity, structural
inheritance, relationship analysis, lifecycle compatibility, concept classification, repository lineage, and
contextual business meaning. These independent sources of evidence are combined to produce
transparent candidate recommendations that can be inspected, validated, challenged, or rejected by
domain experts.

To ensure that semantic governance remains fully under human control, DABRM separates repository
evidence from Al-generated recommendations and analyst decisions. Repository information is
presented exactly as defined within the underlying business repository, while semantic reasoning,
candidate rankings, coverage assessments, and analyst classifications are maintained independently.
This separation preserves the integrity of official repository content while enabling experts to conduct
structured semantic assessments without altering the underlying standards repository.

The framework also introduces comprehensive engineering traceability across the entire modelling
lifecycle. Every business requirement, repository candidate, semantic score, reasoning factor, structural
relationship, analyst decision, governance assessment, and repository reference is recorded to create a
complete evidence chain supporting future audits, standards review, and repository evolution activities.
This enables semantic modelling decisions to become transparent, reproducible, explainable, and
defensible throughout the standards engineering process.

Although initially developed to support business role modelling for emerging digital asset ecosystems,
the architectural principles implemented within DABRM are applicable to a much broader range of
semantic engineering activities involving financial standards. The framework can support repository
modernization initiatives, controlled standards evolution, governance reviews, semantic consistency
assessment, business repository maintenance, and future digital financial infrastructure programmes
where evidence-based semantic analysis and expert governance remain fundamental requirements.

Ultimately, DABRM represents an engineering decision-support framework rather than an automated
standards generation system. Its objective is not to replace standards experts, but to augment their
capabilities by reducing repetitive repository analysis, improving semantic consistency, preserving
governance, strengthening evidence-based decision making, and providing the transparency necessary
for responsible evolution of complex financial standards. By combining explainable artificial intelligence
with structured repository intelligence and human-centred governance, the framework seeks to make
future standards engineering more efficient, traceable, and resilient while preserving the principles
upon which international financial interoperability is built.

2. Purpose of the Framework

The Digital Asset Business Role Modelling Framework (DABRM) has been developed to provide a
structured, evidence-based engineering environment for analysing business requirements against an
established standards repository. Rather than relying on manual interpretation alone, the framework
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assists standards engineers in systematically identifying repository concepts that most accurately
represent the intended business meaning while preserving semantic consistency, engineering
governance, and complete decision traceability. The objective is to support the controlled evolution of
business role models for digital asset ecosystems without compromising the integrity of existing
standards.

DABRM addresses one of the most challenging aspects of standards engineering: determining whether
a new business requirement is already represented within an existing repository, can be satisfied
through inheritance or structural reuse, requires a semantic extension, or represents a genuine
modelling gap. To achieve this, the framework performs deterministic semantic analysis across
repository documentation, business components, relationships, inheritance structures, lifecycle
compatibility, and controlled terminology. Candidate concepts are ranked according to their semantic
relevance and presented together with the supporting repository evidence, enabling engineers to make
informed and transparent modelling decisions.

The framework guides standards engineers through a structured engineering workflow that begins with
the capture of business requirements and progresses through repository discovery, semantic analysis,
evidence inspection, structural relationship analysis, explainable reasoning, and analyst review. At every
stage, the emphasis remains on supporting human engineering judgement rather than replacing it. All
candidate recommendations are accompanied by repository evidence, semantic reasoning factors,
relationship analysis, inheritance information, and lifecycle compatibility so that every conclusion can
be independently verified.

Specifically, DABRM enables standards engineers to:
e Analyse business requirements using a structured and repeatable engineering methodology.
e Discover semantically related business concepts from the existing standards repository.
e Identify and compare multiple candidate business roles based on repository evidence.
e Examine inheritance hierarchies, structural relationships, and repository dependencies.
e Evaluate compatibility across business lifecycle states and operational contexts.
e Inspect authoritative repository documentation together with complete structural lineage.
e Understand explainable semantic reasoning through transparent scoring and evidence factors.
e Record expert analyst classifications and governance decisions in a controlled manner.
e Preserve complete engineering traceability from the original business requirement to the final
modelling decision.

An important design principle of DABRM is the clear separation between repository evidence and
engineering judgement. Repository information is presented exactly as defined within the official
standards repository, while semantic analysis and alighment recommendations are generated
independently to assist the analyst. This separation ensures that the integrity of the underlying
repository remains preserved and that engineering decisions are always supported by verifiable
evidence rather than opaque algorithmic outputs.

The framework is intended to function as an engineering decision-support platform rather than an
autonomous modelling system. It does not automatically modify standards repositories, create new
business roles, or publish semantic extensions. All candidate rankings, semantic assessments, lifecycle
analyses, and alignment recommendations remain advisory. The final classification, repository
alignment decision, and any subsequent standards evolution remain the responsibility of qualified
standards engineers operating within the appropriate governance and review processes.

By combining evidence-driven repository exploration, explainable semantic reasoning, structured
analyst workflows, and comprehensive engineering traceability, DABRM provides a disciplined approach
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for supporting the evolution of digital asset business role models while maintaining consistency,
transparency, and governance throughout the standards engineering lifecycle.

3. Engineering Philosophy

The Digital Asset Business Role Modelling Framework (DABRM) has been designed around a set of
engineering principles intended to support standards development while preserving the integrity of the
ISO 20022 repository. Rather than generating business concepts through unrestricted artificial
intelligence, the framework adopts an evidence-driven engineering methodology in which semantic
recommendations are derived from verifiable repository knowledge and remain fully subject to expert
governance. Every stage of the modelling process is designed to provide transparency, traceability, and
reproducibility, enabling standards engineers to understand not only what recommendation has been
produced, but also why it has been produced and how it is supported by repository evidence.

Evidence Before Inference

DABRM follows an evidence-first semantic modelling approach. The official ISO 20022 repository is
treated as the authoritative source of knowledge, and repository evidence is always evaluated before
any semantic recommendation is generated. Rather than relying on probabilistic language generation
or generic semantic similarity, the framework systematically analyses the repository's documented
business components, definitions, business elements, inheritance structures, structural relationships,
lifecycle associations, concept families, naming conventions, documentation, and repository metadata
to identify candidate concepts relevant to a business requirement.

Each recommendation is therefore grounded in measurable repository evidence rather than speculative
inference. Candidate concepts are discovered through deterministic analysis of repository semantics,
ensuring that recommendations remain consistent with the established ISO 20022 information model.
This evidence-driven methodology significantly reduces semantic ambiguity and provides engineers
with objective repository references that can be independently verified during standards development
and governance activities.

Explainable Artificial Intelligence

Artificial intelligence within DABRM serves as an engineering decision-support capability rather than an
autonomous decision maker. Every candidate recommendation is accompanied by an explicit
explanation describing the evidence and reasoning that contributed to its relevance. Instead of
presenting opaque confidence values or black-box predictions, the framework exposes the individual
semantic factors that influence candidate ranking, enabling engineers to understand the basis of every
recommendation.

The explainable reasoning model evaluates multiple complementary dimensions of semantic alignment,
including business intent, semantic concept family, exact repository relevance, lifecycle compatibility,
structural relationship coverage, inheritance contribution, structural similarity, terminology
consistency, and semantic mismatch penalties. Each factor contributes independently to the overall
relevance score and can be inspected through dedicated reasoning views within the platform.

This transparent reasoning process enables engineers to distinguish between strong repository
matches, partial semantic overlaps, inherited relationships, and exploratory candidates. Consequently,
recommendations become fully interpretable engineering artefacts rather than unexplained Al outputs,
supporting greater confidence, consistency, and accountability during repository analysis.
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Human-in-the-Loop Governance

DABRM is fundamentally designed as a human-governed engineering platform. Automated
recommendations are advisory in nature and never constitute repository decisions or official semantic
classifications. The responsibility for interpreting repository evidence and determining the final
semantic outcome always remains with qualified standards engineers and governance authorities.

For every business requirement analysed, engineers review the candidate evidence, inspect repository
documentation, evaluate structural lineage, examine semantic reasoning, compare alternative
candidates, and determine the appropriate semantic classification. The platform supports classifications
such as Direct Alignment, Inherited Alignment, Partial Alignment, Candidate Gap, and Unresolved,
allowing analysts to accurately represent the degree of repository coverage identified during
assessment.

To strengthen governance transparency, analysts record their final assessment together with
supporting rationale, confidence level, and coverage assessment. This creates a complete audit trail
demonstrating how each engineering decision was reached, ensuring that repository evolution remains
transparent, reproducible, and fully accountable.

Repository Preservation

A fundamental design objective of DABRM is to assist repository evolution without compromising the
integrity of the existing 1ISO 20022 semantic model. The framework is intended to support standards
engineers in identifying potential semantic extensions, gaps, or opportunities for refinement while
preserving the authoritative repository as the primary reference throughout the modelling process.

Repository evidence is presented independently from analytical conclusions so that official repository
definitions remain clearly distinguishable from candidate interpretations or future modelling proposals.
Existing repository structures, inheritance hierarchies, business elements, and documented semantics
are never modified by automated reasoning. Instead, the platform enables engineers to evaluate
whether a business requirement is already represented, partially represented, inherited from existing
concepts, or genuinely requires the introduction of a new business role or semantic extension.

By maintaining a clear separation between repository evidence, analytical reasoning, and governance
decisions, DABRM ensures that semantic evolution remains disciplined, standards-compliant, and fully
traceable. This preservation-first philosophy enables organisations to modernise and extend complex
business repositories while protecting semantic consistency, maintaining governance integrity, and
supporting long-term sustainability of the ISO 20022 information model.

4. End-to-End Engineering Workflow

The Digital Asset Business Role Modelling Framework (DABRM) follows a structured, evidence-driven
engineering workflow that enables standards engineers to analyse, validate, and govern new business
role proposals in a transparent and repeatable manner. Rather than relying on subjective interpretation
or simple keyword matching, the framework combines deterministic semantic analysis with structured
repository intelligence to ensure that every engineering decision is supported by verifiable repository
evidence and complete traceability.

The workflow begins with the capture of business requirements derived from a proposed digital asset
use case. Each requirement is formally recorded together with its business description, lifecycle state,
responsible business role, and engineering context. This preserves the original business intent while
ensuring that every requirement can be evaluated independently throughout the engineering process.
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By modelling requirements according to their lifecycle stage, the framework recognises that different
business concepts may become relevant at different phases of a transaction or operational process.

For every captured requirement, DABRM performs deterministic semantic discovery against the official
ISO 20022 repository. Instead of searching for textual similarity alone, the framework analyses multiple
complementary sources of semantic evidence. These include business terminology, official repository
documentation, concept classifications, inheritance hierarchies, parent-child relationships, structural
composition, lifecycle compatibility, business-element coverage, transaction context, and repository
relationship graphs. The objective is to identify repository concepts that are semantically relevant while
preserving the original meaning and governance principles of the repository.

END-TO-END DABRM LIFECYCLE
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Figure 1. DABRM conceptual architecture and end-to-end standards-engineering lifecycle

Based on this evidence, the framework automatically generates multiple repository candidates and
ranks them using a weighted semantic evidence model. The ranking reflects the overall engineering
relevance of each candidate rather than a single similarity score. Multiple factors contribute to the final
relevance assessment, including business intent, concept family compatibility, exact semantic
correspondence, lifecycle compatibility, relationship coverage, inheritance relevance, structural
alignment, and other deterministic reasoning factors. This enables engineers to understand not only
which repository concepts are relevant, but also why they have been recommended.

Each candidate is presented as a complete engineering evidence package rather than a simple search
result. For every repository concept, the framework provides the official repository definition,
repository identifier, parent component, structural hierarchy, directly declared business elements,
inherited elements, semantic classifications, relationship inventory, structural lineage, lifecycle usage,
concept family, and repository references. Engineers can navigate through the repository hierarchy,
inspect inherited structures, review relationship dependencies, and examine the complete evidence
supporting each recommendation without leaving the analysis workspace.

To maintain transparency, DABRM clearly separates repository evidence from semantic reasoning.
Repository evidence presents the authoritative ISO 20022 information exactly as it exists within the
repository, including structural lineage, inherited components, documentation, and business elements.
Semantic reasoning is presented independently, allowing engineers to review the individual factors that
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contributed to the candidate ranking, including business intent alignment, lifecycle compatibility,
relationship coverage, inheritance relevance, structural consistency, and semantic confidence. This
separation ensures that engineering judgement remains based on authoritative repository information
rather than automated recommendations alone.

The framework then supports a structured analyst assessment process. After reviewing both the
repository evidence and the semantic reasoning profile, the standards engineer records the final
engineering classification. Possible outcomes include Direct Alignment, Inherited Alignment, Partial
Alignment, Candidate Gap, or Unresolved. The engineer may also record an overall coverage
assessment, confidence level, and supporting rationale, ensuring that the final decision reflects expert
engineering judgement while remaining fully supported by documented repository evidence.

Throughout the workflow, every engineering activity is captured as part of a complete governance and
audit trail. Business requirements, repository candidates, evidence profiles, reasoning factors, analyst
decisions, classifications, confidence assessments, and supporting rationale are permanently linked
together, creating a transparent decision history that can be reviewed, audited, or reused during future
repository evolution activities. This evidence-based workflow enables DABRM to support consistent
standards engineering, improve semantic quality, strengthen governance, and preserve complete
traceability from the original business requirement to the final engineering decision.

5. Example Engineering Use Case

To illustrate how the Digital Asset Business Role Modelling Framework (DABRM) supports evidence-
based standards engineering, consider an illustrative scenario involving the custody of tokenised private
credit fund units within a digital asset ecosystem.

A financial market infrastructure proposes a business capability in which a regulated institution is
responsible for safeguarding tokenised private credit fund units on behalf of investors. During business
analysis, the following requirement is identified:

Record the regulated digital custody authority responsible for safeguarding tokenised private credit
fund units throughout their lifecycle.

The engineering question is whether this business meaning is already represented adequately within
the existing ISO 20022 Business Model repository or whether a controlled repository extension should
be considered. DABRM does not begin by creating a new repository concept. Instead, it guides the
standards engineer through a structured, evidence-driven process in which repository knowledge,
semantic reasoning, human judgement, and governance are progressively connected.

Step 1 - Capture the Business Requirement

The proposed business requirement is recorded together with its engineering context, including the
business objective, participating actors, responsible institutional function, applicable lifecycle stages,
operational constraints, regulatory considerations, and expected outcome. This creates an authoritative
engineering record before repository discovery or semantic assessment begins. The original business
intent remains traceable throughout the complete repository evolution lifecycle.

Step 2 - Discover Relevant Repository Candidates
DABRM searches the imported I1SO 20022 Business Model repository for existing artefacts that may
represent all or part of the proposed business meaning. The discovery process does not rely on

terminology alone. It evaluates official repository documentation, classified concept families, business
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elements, inheritance structures, semantic relationships, lifecycle compatibility, and contextual
relevance. Potentially relevant concepts such as existing custodian, account-servicing, safekeeping,
account, ownership, and related repository artefacts are identified and ranked for engineering review.
Candidate ranking indicates relevance; it does not constitute an ISO 20022 coverage decision.

Step 3 - Review Authoritative Repository Evidence

For each identified candidate, DABRM presents the corresponding repository evidence separately from
later analytical conclusions.

The standards engineer can inspect:
e the official repository definition;
e the parent component and structural lineage;
e directly declared and inherited business elements;
e associated relationships and opposite ends;
e lifecycle and contextual dependencies;
e precise repository source references; and
e integrity information associated with the imported repository record.

This separation ensures that engineers can examine what the repository formally contains before
considering any DABRM-generated interpretation or recommendation.

Step 4 - Examine Explainable Semantic Reasoning

DABRM evaluates how closely each repository candidate aligns with the proposed business requirement
and explains the factors contributing to its relevance.

The reasoning profile may include:
e business-intent alignment;
e concept-family compatibility;
e exact semantic relevance;
o lifecycle compatibility;
e relationship coverage;
e inheritance relevance;
e documentation and terminology similarity; and
e identified semantic mismatches.

The resulting score is advisory. It helps the engineer understand why a repository artefact was
identified, but it does not independently prove complete repository coverage.

Step 5 - Perform the Human Engineering Assessment

The standards engineer reviews the business requirement, candidate repository evidence, semantic
reasoning factors, structural relationships, and alternative modelling approaches. Suppose the analysis
indicates that an existing Custodian concept provides a strong foundation for conventional safekeeping
responsibilities but does not fully express responsibilities specific to the proposed digital asset context.
These may include institutional accountability for token-based ownership controls, programmable asset
restrictions, digital custody governance, blockchain-linked records, or regulated wallet administration.

The engineer may therefore conclude that the existing repository provides partial semantic alignment
rather than complete coverage.
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This conclusion remains an analyst-controlled engineering decision. DABRM may recommend a
classification, but the authorised engineer must validate the evidence, record the rationale, and
determine the final assessment.

Step 6 - Engineer a Candidate Repository Concept

Where a genuine semantic gap is confirmed, DABRM supports the development of a candidate
concept provisionally described as Digital Asset Custodian.

The candidate proposal may define:
e its business purpose;
e institutional responsibilities;
e accountability boundaries;
e relationships with existing repository roles and components;
e lifecycle behaviour;
e business rules and constraints;
e dependencies on related repository artefacts; and
e the potential impact of introducing or extending the concept.

The candidate is engineered in alighment with existing repository modelling principles. It is not
inserted directly into the repository.

Step 7 - Evaluate Alternatives and Repository Impact

DABRM can assist the engineer in comparing multiple repository evolution strategies, such as:
e reusing an existing repository concept;
e extending an existing concept;
e introducing a specialised business role;
e introducing a related business component; or
e retaining the requirement as an implementation-specific interpretation without repository
change.

Each alternative is accompanied by supporting repository evidence, semantic reasoning, impact
considerations, risks, and confidence indicators. This allows standards engineers to evaluate not only
whether a new concept is possible, but whether it is necessary, proportionate, interoperable, and
consistent with the wider repository.

Step 8 - Submit the Proposal for Human Governance

The completed engineering package is submitted to authorised standards engineers, domain experts,
and the appropriate governance committee.

Reviewers can examine:
e the originating business requirement;
e repository candidates and official evidence;
e semantic-gap findings;
e the proposed candidate concept;
e alternative modelling approaches;
e dependency and impact analysis;
e Al-assisted recommendations;
e analyst rationale; and
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e the complete engineering history.

The governance authority may approve the proposal, approve it subject to modification, return it for
further engineering, defer the decision, or reject it.

Engineering Outcome

In this illustrative scenario, the assessment may conclude that the existing repository provides a strong
semantic foundation but does not fully represent the proposed institutional responsibilities associated
with regulated tokenised-asset custody. A candidate Digital Asset Custodian concept may therefore be
recommended for further engineering and governance consideration. This is an evidence-based
proposal within DABRM, not an official conclusion regarding the 1ISO 20022 repository.

Every stage from the original business requirement through repository discovery, structural analysis,
semantic reasoning, analyst assessment, candidate engineering, Al-assisted evaluation, and governance
decision is preserved as a complete and auditable engineering evidence chain. This enables repository
evolution to remain transparent, explainable, institutionally governed, and directly traceable to the
business need that initiated the engineering process.

6. Platform Walkthrough

The following walkthrough demonstrates how the Digital Asset Business Role Modelling Framework
(DABRM) supports standards engineers throughout the complete semantic engineering process. Rather
than relying on isolated keyword matching or opaque Al recommendations, the platform combines
deterministic repository analysis, explainable semantic reasoning, and analyst-controlled governance to
transform business requirements into evidence-based repository decisions.

The demonstration follows a realistic business scenario involving the modelling of lifecycle requirements
for a digital asset transaction. Each workspace performs a clearly defined engineering responsibility
while preserving complete traceability to the underlying ISO 20022 repository. Repository evidence,
semantic reasoning, relationship analysis, structural lineage, and governance decisions remain visible
throughout the entire workflow, ensuring that every engineering conclusion is transparent,
reproducible, and fully explainable.

Each subsequent workspace represents a progressive stage of this engineering process, beginning with
business requirement analysis, continuing through repository exploration and semantic assessment,
and concluding with governed engineering decisions that may support repository reuse, controlled
semantic extension, or future standards evolution. Together, these workspaces provide an integrated
environment for evidence-driven business role modelling while maintaining complete auditability and
human oversight.

7. Business Requirement Analysis Workspace

The Business Requirement Analysis Workspace serves as the primary engineering environment where
lifecycle business requirements are systematically analysed against authoritative repository evidence.
Rather than allowing engineers to search the repository manually, the workspace provides a structured
evidence-driven assessment process that evaluates each requirement throughout the complete
business lifecycle. Every business requirement is treated as an engineering artefact whose semantic
meaning must be validated before any repository extension or business role modelling decision is
undertaken.
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Business requirements are organised according to their corresponding lifecycle stages, enabling
standards engineers to analyse semantic coverage across the complete progression of a business
process rather than as isolated requirements. This lifecycle-oriented organisation allows repository
analysis to remain context-aware, ensuring that candidate concepts are evaluated according to the
operational phase in which they are intended to be used. Engineers can therefore understand not only
whether an appropriate repository concept exists, but also whether its intended lifecycle usage aligns
with the business requirement being analysed.

Each requirement maintains a comprehensive engineering profile that captures the information
necessary for evidence-based semantic assessment. The workspace records the lifecycle stage, the
responsible business function, the formal engineering description of the requirement, repository
evidence availability, semantic assessment status, and the current engineering classification assigned
by the analyst. This structured representation establishes a consistent foundation for repository
evaluation while maintaining complete traceability between business requirements and subsequent
modelling decisions.

For every selected requirement, the framework performs deterministic semantic discovery to identify
repository concepts that may satisfy the required business meaning. Candidate concepts are ranked
according to multiple engineering evidence dimensions rather than simple keyword matching, allowing
engineers to review alternative repository interpretations before reaching a modelling decision.
Throughout this process, the system explicitly distinguishes advisory semantic recommendations
generated by the framework from the final engineering assessment performed by the standards
engineer.

The workspace also supports continuous engineering governance by allowing analysts to review, revisit,
and refine semantic assessments as repository knowledge evolves. Since business modelling frequently
requires expert judgement beyond automated reasoning, every recommendation remains fully
explainable and subject to analyst verification. This approach preserves human authority over
repository evolution while significantly reducing the effort required to identify relevant repository
concepts and evaluate semantic coverage.

8. Candidate Evidence Evaluation

The Candidate Evidence Evaluation component provides the explainable semantic discovery engine
responsible for identifying repository concepts that may satisfy a selected business requirement.
Instead of relying exclusively on textual similarity or keyword matching, the framework performs
deterministic evidence aggregation across multiple independent semantic dimensions, producing
transparent and reproducible candidate rankings suitable for engineering review.

For every business requirement, the framework analyses official repository terminology, business
definitions, semantic classifications, structural metadata, inheritance hierarchies, repository
relationships, lifecycle compatibility, and repository lineage to identify potentially relevant concepts.
Each evidence dimension contributes independently to the overall semantic assessment, ensuring that
repository candidates are evaluated using engineering evidence rather than statistical approximation
alone. This multi-dimensional approach significantly reduces false semantic matches while improving
the consistency of repository analysis.

Candidate concepts are presented as individually inspectable engineering artefacts rather than opaque
Al recommendations. Each candidate includes its repository identifier, parent component, official
repository definition, semantic tags, structural metadata, associated business elements, inheritance
information, and an explainable weighted semantic relevance score. Engineers can therefore
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understand precisely why a particular repository concept has been proposed and which repository
characteristics contributed to its ranking.

The semantic relevance score is derived from multiple weighted engineering factors including business
intent alignment, concept family compatibility, exact terminology matching, lifecycle consistency,
relationship coverage, inheritance relevance, structural evidence, and repository documentation. Each
contributing factor is presented separately, allowing engineers to evaluate the strengths and limitations
of every candidate rather than relying solely on a single aggregated score. This explainability is
particularly important when several repository concepts exhibit similar semantic characteristics but
differ in structural suitability or lifecycle applicability.

The framework deliberately presents multiple ranked candidates instead of forcing a single
recommendation. Engineers may compare competing repository concepts, inspect their official
repository profiles, review semantic reasoning details, and evaluate supporting repository evidence
before selecting the most appropriate modelling outcome. This comparative evaluation process
recognises that business role modelling often requires expert interpretation where multiple repository
concepts may partially satisfy a complex business requirement.

Candidate selection remains an advisory engineering process throughout the assessment. Automated
semantic ranking does not constitute repository coverage approval, repository extension, or standards
acceptance. The final semantic classification—including Direct Alignment, Inherited Alignment, Partial
Alignment, Candidate Gap, or Unresolved—remains an explicit analyst decision supported by evidence
rather than determined automatically by the framework.

9. Repository Evidence Workspace

The Repository Evidence Workspace provides direct access to authoritative repository information
independently of semantic analysis, ensuring that standards engineers always evaluate official
repository content before reaching any modelling conclusion. While candidate evaluation assists
engineers in identifying potentially relevant concepts, the Repository Evidence Workspace serves as the
definitive source for validating the actual repository definition, structure, and engineering
characteristics of every candidate.

For each repository concept, the workspace presents the official repository identifier, canonical
business definition, parent component, structural hierarchy, inherited components, directly declared
business elements, lineage depth, and repository relationships exactly as represented within the
underlying repository. Repository evidence is therefore treated as an independent engineering
reference rather than an interpretation generated by artificial intelligence or semantic reasoning
algorithms.

The workspace enables engineers to explore the complete structural lineage of every repository concept
by traversing parent hierarchies and inherited business components. This capability allows analysts to
understand how a candidate concept derives its semantics from higher-level repository abstractions
while distinguishing inherited characteristics from those explicitly declared within the candidate itself.
Such structural transparency is particularly important when evaluating business roles whose semantics
emerge through inheritance across multiple repository layers.

Detailed repository profiles expose all directly declared business elements associated with the selected
concept, including element names, data types, opposite associations, repository references, and official
repository locations. Engineers can inspect these structural components individually, verify their
repository provenance, and understand precisely how each element contributes to the overall semantic
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meaning of the candidate concept. This granular inspection supports evidence-based engineering
decisions without requiring analysts to navigate external repository documentation manually.

The Repository Evidence Workspace intentionally separates authoritative repository information from
semantic interpretation and automated reasoning. Repository definitions, structural metadata, lineage
information, and inherited elements remain immutable evidence extracted from the official repository,
whereas semantic rankings and alignment assessments are maintained independently within the
reasoning process. This architectural separation preserves the integrity of repository evidence while
ensuring that engineering decisions remain grounded in authoritative standards rather than algorithmic
inference.

By providing transparent access to repository structures, lineage, inheritance, and official
documentation, the workspace establishes a reliable foundation for repository validation, semantic
verification, and controlled business role modelling. It ensures that every engineering decision is
supported by verifiable repository evidence, complete structural traceability, and independent human
assessment, thereby strengthening governance throughout the repository evolution process.

10. Explainable Semantic Reasoning

One of the fundamental design principles of the Digital Asset Business Role Modelling Framework
(DABRM) is that semantic recommendations must be explainable rather than opaque. While modern
artificial intelligence techniques can generate highly accurate recommendations, standards engineering
requires decisions that can be independently validated, reviewed, challenged, and reproduced over
time. For this reason, DABRM does not rely on a single confidence score or black-box recommendation.
Instead, every candidate identified during semantic analysis is accompanied by a detailed reasoning
profile that exposes the individual factors contributing to its overall relevance.

The framework decomposes semantic similarity into multiple engineering dimensions, allowing
standards engineers to understand precisely why a repository concept has been recommended. Rather
than presenting an unexplained percentage score, DABRM illustrates how different characteristics of
the repository evidence collectively influence the recommendation. This approach transforms semantic
analysis from an opaque prediction into an evidence-driven engineering assessment.

The explainable reasoning model evaluates each candidate across several complementary semantic
dimensions. Business intent alignment measures how closely the purpose of a repository concept
corresponds to the underlying objective expressed in the business requirement. Concept family
similarity examines whether the candidate belongs to the appropriate semantic category or modelling
family within the repository. Exact semantic relevance evaluates the direct correspondence between
the requirement and the official repository definition, while lifecycle compatibility determines whether
the concept naturally belongs to the same operational phase or business process in which the
requirement is intended to operate.

Beyond conceptual similarity, DABRM also analyses structural characteristics of the repository.
Structural relationship coverage measures how completely a candidate participates in the surrounding
repository relationships that are relevant to the requirement. Inheritance relevance evaluates whether
semantic meaning can be derived through parent-child repository hierarchies, while textual similarity
provides an additional lexical comparison without dominating the final assessment. The framework
further applies semantic mismatch penalties whenever contradictory meanings, conflicting business
contexts, or inappropriate repository structures are identified, ensuring that superficial textual similarity
does not outweigh genuine semantic incompatibility.
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Each reasoning dimension contributes independently to the overall candidate relevance score, enabling
engineers to distinguish between strong semantic matches supported by multiple evidence sources and
weaker candidates that may only exhibit lexical similarity. This multidimensional evaluation allows
analysts to understand both the strengths and limitations of every recommendation before making an
engineering decision.

Importantly, DABRM treats these reasoning factors as advisory evidence rather than automatic approval
criteria. High semantic scores do not constitute proof of repository coverage, nor do they imply that a
candidate should automatically be adopted into the evolving repository. Instead, the reasoning profile
serves as an explainable foundation upon which expert standards engineers can perform independent
evaluation. By exposing every significant contributor to candidate relevance, DABRM increases
transparency, reduces ambiguity, supports technical review, and enables organisations to maintain
confidence in Al-assisted semantic engineering processes.

11. Structural Relationship Analysis

Accurate semantic modelling extends well beyond identifying concepts with similar names or textual
descriptions. Within standards such as ISO 20022, the meaning of a business component is defined not
only by its own attributes but also by the relationships it maintains with surrounding repository
elements. Consequently, DABRM performs comprehensive structural relationship analysis to
understand how each candidate concept participates within the broader semantic architecture of the
repository.

Once candidate concepts have been identified during semantic alignment, the framework analyses their
structural context by traversing the repository graph and extracting all relevant semantic relationships.
This analysis enables standards engineers to understand how a candidate interacts with business
transactions, lifecycle stages, repository hierarchies, governing business models, and neighbouring
semantic components before considering its suitability for reuse or extension.

The framework examines multiple categories of structural relationships. Parent inheritance analysis
identifies whether semantic meaning originates from higher-level repository components and
determines the extent to which inherited definitions influence the candidate. Business transaction
associations establish how the concept participates within transaction flows and identify the
surrounding operational context. Lifecycle usage analysis determines the business processes and
operational phases in which the concept is intended to operate, ensuring consistency between
repository usage and the proposed business requirement.

DABRM additionally analyses repository references and cross-component dependencies to identify
explicit semantic connections that may influence engineering decisions. Governing business models are
examined to determine whether a candidate belongs to authoritative repository structures that should
remain consistent throughout future repository evolution. Dependency path analysis evaluates both
direct and indirect semantic relationships, allowing engineers to understand how introducing a new
concept or modifying an existing one may affect connected repository elements. Structural impact
assessment further estimates the potential consequences of repository evolution by identifying
components that could inherit, reference, or otherwise depend upon the proposed semantic changes.

To support human understanding, DABRM presents these relationships through interactive knowledge
graph visualisations. Repository concepts are represented as interconnected semantic nodes, while
relationships such as inheritance, transaction association, lifecycle usage, repository references, and
dependency paths are displayed as governed connections. Engineers can interactively inspect these
graphs to understand the broader semantic ecosystem surrounding each candidate concept rather than
evaluating isolated definitions.
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This structural perspective is particularly valuable when repository evolution is being considered. It
enables standards engineers to determine whether an apparent semantic gap truly requires introducing
a new business concept or whether existing repository structures already provide sufficient semantic
coverage through inheritance, composition, or established relationships. Consequently, structural
relationship analysis strengthens engineering confidence, improves repository consistency, and reduces
the likelihood of unnecessary semantic duplication.

12. Analyst Decision Workspace

Although DABRM provides comprehensive semantic analysis, repository evidence, structural reasoning,
and explainable Al recommendations, the framework deliberately places final engineering responsibility
in the hands of experienced standards professionals. The Analyst Decision Workspace represents the
human governance layer within the overall semantic engineering workflow, ensuring that repository
evolution remains subject to expert review rather than automated decision making.

After reviewing candidate evidence, repository documentation, semantic reasoning profiles, and
structural relationship analysis, analysts perform an independent engineering assessment to determine
the most appropriate semantic classification for each business requirement. Rather than accepting
algorithmic recommendations automatically, engineers evaluate the available evidence, consider
domain-specific knowledge, and record their final judgement based on established repository
governance principles.

The workspace supports multiple semantic classification outcomes that reflect different engineering
conclusions. A Direct Alignment indicates that the business requirement is fully represented by an
existing repository concept without requiring further repository evolution. An Inherited Alignment is
selected when the requirement is sufficiently covered through inherited semantic structures originating
from parent repository components. Partial Alignment records situations where existing repository
concepts provide meaningful but incomplete semantic coverage, suggesting that future refinement or
extension may be appropriate. Candidate Gap identifies genuine semantic deficiencies within the
repository where existing concepts do not adequately represent the business requirement, potentially
justifying controlled repository evolution. Unresolved classifications are reserved for situations where
available evidence remains insufficient and additional engineering investigation is required before a
reliable decision can be made.

Beyond selecting a semantic classification, analysts record additional engineering metadata that
supports future governance activities. Coverage assessment reflects the analyst's overall judgement
regarding repository completeness, while confidence values indicate the degree of certainty associated
with the decision. Engineering rationale documents the reasoning supporting the selected classification,
and review notes provide additional observations that may assist future repository reviews or standards
committee discussions.

All analyst decisions are permanently linked to the supporting repository evidence, semantic reasoning
profile, and business requirement that informed the assessment. This integrated evidence chain ensures
that engineering decisions remain transparent, reproducible, and auditable throughout the lifecycle of
repository evolution. By combining automated semantic analysis with structured human governance,
the Analyst Decision Workspace reinforces the principle that artificial intelligence should support, rather
than replace, expert standards engineering.
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13. Governance and Traceability

Maintaining complete engineering traceability is essential for the long-term governance of evolving
standards repositories. As financial standards continue to expand in complexity, it becomes increasingly
important to preserve not only the final modelling decisions but also the evidence, reasoning, and
review activities that produced those decisions. DABRM therefore incorporates comprehensive
governance and traceability mechanisms throughout every stage of the semantic engineering workflow.

Every business requirement entering the framework is assigned a persistent engineering record that
captures its origin, lifecycle context, responsible stakeholder, and associated business objective. As
repository analysis progresses, the framework records every candidate concept considered during
semantic alignment, together with the corresponding repository evidence, structural relationships,
reasoning profiles, candidate rankings, and supporting documentation. This ensures that the complete
analytical process remains available for future inspection rather than preserving only the final
recommendation.

Semantic reasoning profiles generated by the framework are permanently associated with the selected
repository evidence, enabling future reviewers to understand precisely how candidate relevance was
established. Structural relationship analyses, inheritance evaluations, lifecycle compatibility
assessments, repository references, and knowledge graph visualisations all become part of the
engineering evidence package supporting each modelling decision.

The analyst review process is similarly preserved in full. Final semantic classifications, coverage
assessments, confidence values, engineering rationale, reviewer observations, timestamps, and
decision history are securely recorded to establish a comprehensive governance record. Because every
engineering activity is linked to its supporting evidence, organisations can reproduce previous
assessments, validate historical decisions, and demonstrate compliance with internal governance
procedures or external standards review processes.

This end-to-end evidence chain significantly improves transparency throughout repository evolution.
Engineering decisions no longer depend solely upon individual expertise or undocumented discussions
but instead become reproducible, evidence-supported outcomes that can be independently reviewed
by standards committees, governance boards, auditors, and future repository maintainers. By
integrating semantic reasoning with structured governance and complete traceability, DABRM
strengthens confidence in standards evolution while preserving the long-term integrity and consistency
of the underlying repository.

14. Potential Applications

Although DABRM was initially conceived to support Digital Asset Business Role Modelling, its underlying
semantic engineering architecture is intentionally domain independent. The framework provides a
generic methodology for analysing business requirements, evaluating repository evidence, performing
explainable semantic reasoning, and supporting controlled ontology evolution across a wide range of
structured knowledge repositories.

Within 1ISO 20022, DABRM can assist standards engineers during repository maintenance by identifying
existing semantic coverage, detecting modelling gaps, evaluating candidate business components, and
supporting evidence-based repository evolution. The framework is equally applicable to emerging
Digital Asset standards, where new business roles, custody models, token representations, settlement
mechanisms, and regulatory requirements continue to evolve rapidly.
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The architecture also supports tokenisation platforms by analysing semantic consistency across token
issuance, custody, lifecycle management, and settlement processes. Central Bank Digital Currency
(CBDC) initiatives may benefit from explainable semantic modelling when introducing new participant
roles, transaction structures, regulatory entities, and operational workflows that must coexist with
existing financial messaging standards.

Cross-border payment infrastructures represent another important application area. As payment
ecosystems continue to integrate multiple messaging standards and jurisdiction-specific regulatory
requirements, DABRM provides a structured mechanism for evaluating semantic consistency across
evolving business processes. Similar advantages extend to securities settlement ecosystems, where
complex participant roles, custody arrangements, lifecycle events, and settlement interactions require
careful semantic governance.

Beyond financial messaging, the framework can support regulatory semantic repositories by assisting
policy engineers in analysing legislative requirements, identifying semantic overlaps, and managing
controlled ontology evolution. Enterprise knowledge repositories may similarly employ DABRM to
maintain semantic consistency across large organisational taxonomies, controlled vocabularies,
business glossaries, and knowledge graphs. More broadly, any standards environment requiring
transparent semantic engineering, explainable Al-assisted modelling, and evidence-based governance
can benefit from the architectural principles implemented within DABRM.

15. Future Enhancements

The current implementation of DABRM establishes a comprehensive foundation for explainable
semantic engineering; however, several opportunities exist for extending the framework to support
increasingly sophisticated repository governance capabilities. Future enhancements are intended to
strengthen collaboration, automation, repository management, and semantic intelligence while
preserving the framework's core principle of human-governed decision making.

One significant area of future development involves automated repository evolution proposals. Building
upon existing semantic analysis capabilities, the framework may generate structured engineering
recommendations describing how repository components could be extended, refined, or introduced to
address identified semantic gaps. These proposals would remain advisory and continue to require
expert standards review prior to implementation.

Semantic impact simulation represents another valuable enhancement. Before repository modifications
are approved, the framework could estimate the potential consequences of proposed changes across
connected business components, transaction models, inheritance hierarchies, lifecycle definitions, and
downstream semantic dependencies. Such simulations would enable standards engineers to
understand the broader implications of repository evolution before introducing structural
modifications.

Additional enhancements may include ontology version comparison to analyse semantic differences
between successive repository releases, collaborative engineering workflows supporting distributed
standards development teams, and committee-based review environments that facilitate structured
technical discussions and consensus building. Repository change management capabilities could further
integrate proposal tracking, approval workflows, version history, and governance documentation into a
unified engineering environment.

Future versions may also generate machine-readable governance packages that encapsulate repository
evidence, semantic reasoning, analyst decisions, and traceability information in standardised formats
suitable for integration with external standards management platforms. Advanced knowledge graph
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analytics could provide deeper insights into repository complexity, semantic clustering, dependency
analysis, and structural optimisation opportunities. Finally, semantic conflict detection mechanisms may
proactively identify inconsistencies, duplicate concepts, contradictory definitions, and incompatible
repository structures before they become incorporated into future repository versions.

Collectively, these enhancements would further strengthen DABRM as a comprehensive semantic
engineering platform capable of supporting the long-term evolution of complex financial standards
while maintaining transparency, governance, and technical consistency.

16. Conclusion

The Digital Asset Business Role Modelling Framework (DABRM) presents an explainable, evidence-
driven approach to semantic engineering that combines deterministic repository analysis, transparent
artificial intelligence, structured evidence evaluation, and expert human governance within a unified
engineering workflow. Rather than treating semantic modelling as an isolated classification problem,
the framework provides standards engineers with comprehensive visibility into repository knowledge,
semantic reasoning, structural relationships, and governance evidence before engineering decisions are
made.

By integrating official repository documentation, explainable semantic reasoning, structural relationship
analysis, interactive knowledge graph visualisation, analyst review, and complete engineering
traceability, DABRM enables organisations to evaluate evolving business requirements with greater
consistency, transparency, and technical confidence. Every recommendation is supported by verifiable
repository evidence, every engineering judgement is explicitly documented, and every modelling
decision becomes reproducible through a comprehensive evidence chain that supports future
governance, auditing, and repository maintenance.

Importantly, DABRM is not designed to automate standards engineering or replace expert judgement.
Instead, it augments the decision-making capabilities of standards professionals by making repository
knowledge more accessible, semantic reasoning more transparent, and governance processes more
structured. Artificial intelligence serves as an explainable analytical assistant, while final engineering
authority remains firmly under human control.

As financial ecosystems continue to evolve through digital assets, tokenisation, programmable finance,
and emerging standards, semantic consistency will become increasingly critical to interoperability and
long-term repository sustainability. By combining explainable Al with deterministic engineering
principles and rigorous governance, DABRM provides a practical foundation for controlled repository
evolution while preserving the integrity, consistency, and trustworthiness of established standards such
as ISO 20022 and other structured semantic repositories.
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