

REGULATED AI SYSTEMS
ARCHITECTURE AND READINESS
BLUEPRINT
Version 0.3.1 - Formalized, Evidence-Grounded Practitioner Methodology
Use-case-specific architecture specification, risk-scaled assessment, dependency analysis, intervention design,
validation, and lifecycle reassessment for regulated healthcare and medical-technology environments
Core proposition
AI-enabled operational value depends on the complete system in which the capability functions. This methodology defines the architecture required for a specific use case, tests the current environment against that baseline, traces how constraints propagate across layers, converts material deficiencies into explicit interventions, and establishes the evidence required for readiness and continued use.
Prepared by Temitope Oluwatosin Fatunmbi


1. Purpose and Scope
This methodology is designed to answer a use-case-specific systems question: What architecture conditions must exist for a particular intelligent capability to support its intended use in a regulated healthcare or medical-technology environment; which of those conditions are presently satisfied; where do constraints exist; how do those constraints affect other layers of the system; and what must change before dependable and accountable use can be established?
The blueprint is not an organization-wide AI maturity score. It also does not replace model validation, clinical validation, regulatory review, cybersecurity assessment, privacy review, quality-system obligations, or discipline-specific engineering controls. It provides the systems-level method for relating those requirements to the complete operating architecture of a defined use case.
Empirical Foundation and Development History
The integrated systems methodology underlying this Blueprint was developed and applied through two organizational implementations before its formalization into Version 0.3.1. At Union Bank of Nigeria, the approach informed a contracted intelligent payment-routing architecture that progressed into production use. This methodology was also applied to a U.S. regulated medical-technology initiative addressing interconnected data-quality, validation, systems-integration, and device-traceability requirements. These applications provide documented evidence of practical implementation and operational results. (Exhibits 5.1-5.2 and 7.1-7.2.)
Blueprint v0.3.1 formalizes the underlying methodology into seven assessment domains, explicit readiness gates, dependency-propagation analysis, intervention records, and lifecycle reassessment procedures. Further testing will examine the consistency, reproducibility, and effectiveness of this formalized assessment process across additional use cases.
2. End-to-End Method
	Step
	Purpose

	1
	Define the regulated operational problem

	2
	Define the intended intelligent capability

	3
	Specify the Use-Case Architecture Baseline

	4
	Screen applicability and criticality

	5
	Assess the seven system domains

	6
	Apply gate rules

	7
	Trace dependency propagation

	8
	Design required interventions

	9
	Validate the complete system

	10
	Issue the System Readiness Record

	11
	Monitor change and trigger reassessment


Readiness is an output of the method, not the starting assumption. No numerical readiness percentage is produced.
3. Use-Case Definition Record
	Element
	Definition / entry

	Operational problem
	Specific problem, decision, process, or outcome being addressed.

	Intended value
	Measurable clinical, safety, quality, operational, regulatory, or efficiency value sought.

	Intended users
	People or functions that receive, interpret, authorize, or act on outputs.

	Intelligent capability
	AI/ML/predictive/automation/decision-support capability proposed or already in use.

	Output and action
	What the capability produces and what action, decision, escalation, or downstream process may follow.

	Failure consequence
	Consequence if the output is wrong, delayed, unavailable, misunderstood, misrouted, or used outside intended scope.

	Operating environment
	Data sources, enterprise/clinical systems, products/devices, workflows, sites, populations, and organizational functions involved.

	Assessment owner
	Named person/function responsible for coordinating evidence and maintaining the readiness record.


4. Applicability and Criticality Screen
The assessment depth is scaled to the use case. Every use case completes the core screen. Triggered modules and detailed questions are activated when the corresponding condition is present.
	Trigger question
	Required assessment response

	Could an incorrect, delayed, unavailable, or misunderstood output affect patient safety, clinical care, product quality, regulatory compliance, or another consequential outcome?
	High-consequence review; all relevant gate conditions mandatory.

	Does the use case rely on multiple source systems, complex data linkage, or cross-system synchronization?
	Activate detailed Data Foundation and Systems & Interoperability questions.

	Does output enter a consequential workflow or trigger an operational action?
	Activate detailed Operational Integration and Human Accountability questions.

	Could capability performance vary across populations, sites, devices, acquisition processes, or operating conditions?
	Activate generalizability and differential-performance questions.

	Does the use case involve a medical device, device software, clinical decision support, certified health IT, or protected/sensitive health information?
	Activate applicable regulatory/privacy module and document governing authority.

	Could changes in data, model/capability, source systems, workflows, sites, products/devices, or regulatory requirements materially alter system behavior?
	Activate Lifecycle Resilience and Change-Impact analysis.


5. Regulatory Applicability Screen
	Use-case category
	Required determination

	Medical-device / device-software use case
	Identify applicable FDA device requirements, software lifecycle expectations, validation obligations, and change-control considerations.

	Certified health-IT / predictive decision-support use case
	Identify applicable interoperability, transparency, certification, and decision-support requirements.

	Use involving protected or sensitive health information
	Identify applicable privacy, security, access, retention, and disclosure requirements.

	Operational / non-clinical enterprise AI
	Identify applicable quality, privacy, security, contractual, organizational-governance, and sector-specific requirements.


Specific primary authorities and standards remain to be verified and incorporated into targeted Version 1.0 regulatory modules. “Not applicable” determinations should be documented with rationale.
6. Use-Case Architecture Baseline Specification
Before readiness is rated, the implementation team defines the required architecture conditions for the intended use. This baseline is the target state against which evidence is assessed. It is not a generic minimum standard; it is specific to the use case and its consequences.
	ID
	Architecture requirement
	Required state / threshold
	Evidence expected
	Criticality
	Primary layer
	Dependent requirements

	AB-1
	Required information
	
	
	Critical / Material
	Data
	

	AB-2
	Capability performance / limitation
	
	
	Critical / Material
	Capability
	

	AB-3
	System / interface dependency
	
	
	Critical / Material
	Integration
	

	AB-4
	Workflow / action requirement
	
	
	Critical / Material
	Operations
	

	AB-5
	Human review / authorization
	
	
	Critical / Material
	Human
	

	AB-6
	Regulatory / governance control
	
	
	Critical / Material
	Governance
	

	AB-7
	Lifecycle monitoring / revalidation
	
	
	Critical / Material
	Lifecycle
	


Baseline definition rule: A requirement is “Critical” when failure to satisfy it can prevent dependable or
accountable use of the capability for the stated intended use. A “Material” requirement may still require remediation or conditions but does not automatically block progress if appropriate controls can preserve the intended use.
7. Complete Intelligent-System Map
REQUIRED DATA  ->  INTELLIGENT CAPABILITY  ->  SYSTEM INTEGRATION  ->  WORKFLOW  ->  HUMAN / AUTOMATED DECISION  ->  OPERATIONAL ACTION  ->  RECORDED OUTCOME  ->  FEEDBACK & MONITORING
Cross-cutting controls: validation | traceability | security | privacy | quality | governance | regulatory
requirements
8. Rating Model
	Status
	Decision anchor

	E - Established
	The applicable baseline requirement is defined and evidence demonstrates that it is satisfied within appropriate use-case tolerances. Material limitations and dependencies are documented.

	C - Conditional
	The requirement can support the intended use only because specified compensating controls, restrictions, monitoring, or other conditions are already implemented, documented, owned, and supported by evidence that they function as intended. A planned but not yet implemented control does not qualify as Conditional.

	M - Material Gap
	A requirement is not adequately satisfied or evidenced and could materially affect system performance, integration, accountability, or intended value. Remediation is required before unconditional readiness.

	K - Critical Gap
	A critical architecture dependency is unavailable, materially unreliable, ungoverned, unvalidated, or otherwise unsuitable such that dependable/accountable use cannot presently be established.


9. Domain-Level Rubric Anchors
	Domain
	Established
	Conditional
	Material Gap
	Critical Gap

	1. Intelligent Capability
	Performance, scope, limitations, uncertainty, and relevant differential behavior are defined and supported for intended use.
	Known limitations are controlled without undermining intended use.
	Evidence or control is insufficient for one or more material capability requirements.
	A critical performance/failure-mode limitation makes intended use presently unsuitable.

	2. Data Foundation
	All critical data requirements are available, sufficiently reliable, traceable, and governed.
	Known limitations are controlled and do not invalidate critical use-case assumptions.
	One or more material data requirements are insufficient or inadequately evidenced.
	A critical data dependency cannot be reliably identified, related, validated, accessed, or traced.

	3. Systems & Interoperability
	Required exchanges, mappings, synchronization, and failure handling are evidenced under expected operating conditions.
	Defined interface limitations are controlled and monitored.
	Material integration weakness requires remediation or targeted validation.
	A critical exchange can silently fail, corrupt, mismatch, or prevent required information flow.

	4. Operational Integration
	Output enters the intended workflow at the required point and supports defined action within required constraints.
	Workflow can support the use case with documented operational controls or restrictions.
	Material workflow friction, exception handling, or downstream consequence requires remediation.
	The output cannot be incorporated into the intended workflow in a manner that supports the required consequential action.

	5. Human Decision & Accountability
	Roles, review, authorization, override, escalation, and user context are defined and evidenced where required.
	Use is acceptable only with specified human-review or authorization controls.
	Responsibility or decision support is incomplete and requires remediation.
	A required accountable decision-maker or mandatory review/authorization mechanism is absent.

	6. Trust, Regulatory & Governance
	Applicable requirements are identified and the system demonstrates appropriate traceability, privacy, security, quality, explainability, and change governance.
	Use is supportable subject to explicit governance conditions or restrictions.
	Material governance or regulatory evidence is incomplete or unresolved.
	A critical legal/regulatory/gove rnance obligation cannot be met or required traceability cannot be established.

	7. Lifecycle Resilience
	Material changes and degradation can be detected, investigated, controlled, and revalidated with defined ownership.
	Continued use depends on specified monitoring/review conditions.
	Material monitoring/revalidat ion weakness requires remediation.
	A change capable of materially altering system behavior cannot be detected or reassessed appropriately.


10. Gate Rules and Decision Consequence
Domain questions generate the underlying assessment findings. Gate rules do not duplicate those questions; they determine whether a finding affects a foundational condition required for readiness. A gate can therefore override an otherwise favorable pattern of ratings.
	Gate
	Rule

	G-1 Capability suitability
	If the intelligent capability has not demonstrated performance appropriate to the intended use, or has an unresolved failure mode capable of materially undermining the use case, final Ready is blocked.

	G-2 Data integrity
	If information essential to intended use cannot be reliably identified, related, validated, accessed, or traced, final Ready is blocked.

	G-3 Integration integrity
	If material information can be silently lost, duplicated, corrupted, delayed, mismatched, or unsynchronized across required interfaces, final Ready is blocked.

	G-4 Operational viability
	If the capability output cannot be incorporated into the intended workflow in a manner that supports the required action within acceptable constraints, final Ready is blocked.

	G-5 Accountable action
	Where consequential action requires human review or authorization, absence of a defined accountable decision-maker or required review path blocks final Ready.

	G-6 Traceability / regulatory governance
	If required material inputs, outputs, decisions, actions, or applicable governance obligations cannot be reconstructed or satisfied to the degree required by the use case, unconditional Ready is blocked.

	G-7 Lifecycle control
	Where changes in capability, data, systems, populations, products/devices, workflows, or operating conditions could materially affect behavior, absence of appropriate detection and reassessment mechanisms blocks unconditional Ready.


11. Gate-Specific Critical Indicators
	Gate
	Examples of critical indicators

	G-1
	Performance has not been demonstrated for the intended use; critical failure mode unresolved; material scope ambiguity; unacceptable differential performance without control.

	G-2
	Required data unavailable or materially unreliable; identity/linkage failure on critical records; essential lineage unavailable; validation cannot distinguish invalid input.

	G-3
	Silent data loss/corruption/mismatch possible; critical interface not monitored; synchronization failure changes meaning/timing of information.

	G-4
	Output cannot reach the required workflow point in time; no feasible action path; exception handling would create unacceptable operational risk or burden.

	G-5
	No accountable reviewer where required; mandatory authorization undefined; user cannot meaningfully interpret/act on consequential output.

	G-6
	Applicable obligation unresolved; required audit trail unavailable; material access/security/privacy control absent; change approval undefined for consequential modifications.

	G-7
	Material performance-affecting changes cannot be detected; no investigation path; no revalidation/rollback process for consequential degradation or change.


12. Seven-Domain Assessment
Core questions are completed for every use case. Triggered questions are completed when the Applicability and Criticality Screen identifies the corresponding condition. Evidence and dependencies are recorded separately.
Domain 1 - Intelligent Capability
	#
	Type
	Readiness question
	Status
	Evidence
	Dependencies / affected requirements

	1
	Core
	Is the capability's intended function, scope, and prohibited/out-of-scope use explicitly defined?
	E/C/M/K
	
	

	2
	Core
	Are performance requirements defined for the actual use case rather than inherited from a benchmark or development environment?
	E/C/M/K
	
	

	3
	Core
	Are known failure modes and uncertainty conditions documented and linked to operational controls?
	E/C/M/K
	
	

	4
	Triggered
	Where performance could vary across populations, sites, devices, data sources, or operating conditions, has that variation been evaluated?
	E/C/M/K
	
	

	5
	Triggered
	Could differential performance or systematic error create unequal or clinically/operati onally significant consequences for materially affected groups, and if so, has it been controlled?
	E/C/M/K
	
	

	6
	Triggered
	Where relevant, are training/evaluati on data provenance and material limitations sufficiently understood for the intended use?
	E/C/M/K
	
	

	7
	Core
	Can material changes to capability, thresholds, prompts, models, or decision logic be identified and governed?
	E/C/M/K
	
	


Domain 2 - Data Foundation
	#
	Type
	Readiness question
	Status
	Evidence
	Dependencies / affected requirements

	8
	Core
	Have required data elements been identified with source, owner, meaning, format, frequency, and permitted use?
	E/C/M/K
	
	

	9
	Core
	Can required data be accessed at the point and speed needed without uncontrolled manual workarounds?
	E/C/M/K
	
	

	10
	Core
	Are completeness, accuracy, consistency, timeliness, and representativene ss requirements defined and evidenced against the architecture baseline?
	E/C/M/K
	
	

	11
	Triggered
	Where multiple sources must be related, can records be linked using reliable identifiers, mappings, or reconciliation logic?
	E/C/M/K
	
	

	12
	Core
	Are validation and exception paths defined for missing, inconsistent, duplicate, anomalous, or out-of-range information before it influences output?
	E/C/M/K
	
	

	13
	Core
	Can material data be traced to source and can significant transformations or corrections be reconstructed?
	E/C/M/K
	
	


Domain 3 - Systems & Interoperability
	#
	Type
	Readiness question
	Status
	Evidence
	Dependencies / affected requirements

	14
	Core
	Have all systems that provide data, receive outputs, or depend on the capability been mapped?
	E/C/M/K
	
	

	15
	Core
	Are interfaces, standards, identifiers, data contracts, and timing requirements sufficient for required exchange?
	E/C/M/K
	
	

	16
	Triggered
	Are legacy-system, manual-transfer, proprietary-format, or unavailable-interface dependencies identified and addressed?
	E/C/M/K
	
	

	17
	Core
	Can delayed, duplicate, partial, conflicting, or failed exchanges be detected and handled without silent corruption?
	E/C/M/K
	
	

	18
	Triggered
	Can the architecture support required volume, latency, availability, recovery, and synchronization?
	E/C/M/K
	
	


Domain 4 - Operational Integration
	#
	Type
	Readiness question
	Status
	Evidence
	Dependencies / affected requirements

	19
	Core
	Is the exact workflow point at which the capability is invoked and its output consumed defined?
	E/C/M/K
	
	

	20
	Core
	Is the operational action, decision, prioritization, or escalation associated with each material output defined?
	E/C/M/K
	
	

	21
	Triggered
	Does the design avoid parallel processes, duplicate documentation, or manual reconciliation that would materially undermine intended value?
	E/C/M/K
	
	

	22
	Core
	Are exception scenarios defined for unavailable data, conflicting inputs, uncertain output, downtime, or out-of-scope conditions?
	E/C/M/K
	
	

	23
	Core
	Are downstream consequences of false positive, false negative, delayed, missing, or misrouted output understood and controlled?
	E/C/M/K
	
	


Domain 5 - Human Decision & Accountability
	#
	Type
	Readiness question
	Status
	Evidence
	Dependencies / affected requirements

	24
	Triggered
	Where consequential human action is required, is it explicit who reviews, interprets, approves, overrides, escalates, or acts on output?
	E/C/M/K
	
	

	25
	Triggered
	Are mandatory human-review or authorization conditions defined rather than left to informal practice?
	E/C/M/K
	
	

	26
	Triggered
	Do users receive sufficient context, limitations, and supporting information to exercise meaningful professional judgment?
	E/C/M/K
	
	

	27
	Triggered
	Can overrides, disagreements, exceptions, and resulting actions be recorded and later evaluated?
	E/C/M/K
	
	

	28
	Core
	Are responsibilities clear when multiple clinical, technical, operational, quality, regulatory, or governance functions share ownership?
	E/C/M/K
	
	


Domain 6 - Trust, Regulatory & Governance
	#
	Type
	Readiness question
	Status
	Evidence
	Dependencies / affected requirements

	29
	Core
	Has the applicable regulatory, quality, privacy, security, and governance posture been determined for this use case?
	E/C/M/K
	
	

	30
	Triggered
	Is explainability or interpretability proportionate to the consequence of the use case and the needs of people expected to act on output?
	E/C/M/K
	
	

	31
	Core
	Can the organization reconstruct the material path from input through output, review/authoriza tion where applicable, action, and recorded outcome?
	E/C/M/K
	
	

	32
	Core
	Are access, authorization, segregation-of-duties, logging, retention, privacy, and security controls aligned with the use case?
	E/C/M/K
	
	

	33
	Core
	Is there a defined governance mechanism for approving material changes to capability, data, integrations, thresholds, workflow, or intended use?
	E/C/M/K
	
	


Domain 7 - Lifecycle Resilience
	#
	Type
	Readiness question
	Status
	Evidence
	Dependencies / affected requirements

	34
	Core
	Have conditions that could materially alter system behavior after implementation been identified?
	E/C/M/K
	
	

	35
	Triggered
	Are indicators and thresholds defined for detecting degradation, drift, unusual exceptions, integration changes, or emerging data-quality problems?
	E/C/M/K
	
	

	36
	Core
	Can investigations distinguish whether unexpected behavior originates in the capability, data, integration, workflow, human use, or surrounding environment?
	E/C/M/K
	
	

	37
	Core
	Are revalidation, rollback, escalation, and change-control requirements defined for material modifications or degraded performance?
	E/C/M/K
	
	

	38
	Core
	Are outcomes and recurring exceptions reviewed to determine whether architecture, controls, or use-case assumptions require refinement?
	E/C/M/K
	
	


13. Constraint Diagnosis
	Primary constraint class
	Meaning

	Capability
	Limitation originates primarily in the intelligent capability, its performance, uncertainty, scope, or change behavior.

	Data
	Required information is unavailable, unreliable, untraceable, unrepresentative, or insufficiently governed.

	Integration
	Systems cannot exchange, synchronize, reconcile, or preserve required information reliably.

	Operational
	The capability cannot enter the actual workflow or produce usable action without material process failure.

	Human / Accountability
	Responsibility, judgment, authorization, override, escalation, or user understanding is inadequate.

	Governance / Regulatory
	Required traceability, security, privacy, quality, regulatory, or change-governance condition is unresolved.

	Lifecycle
	Changes or degradation cannot be detected, investigated, revalidated, or controlled.


14. Dependency and Propagation Record
Cross-layer interaction is represented as a relationship among findings, not as a separate failure category. Use this record when one constraint changes the meaning, severity, or consequence of another requirement.
	Source constraint
	Affected requirement
	Propagated effect
	Affected layer
	Consequence
	Resulting severity
	Evidence

	C-01
	
	
	
	
	
	

	C-02
	
	
	
	
	
	

	C-03
	
	
	
	
	
	


Example chain: identifier mismatch -> unreliable cross-system linkage -> incomplete model input -> misleading
output -> insufficient basis for consequential human action.
15. Architecture Intervention Record
Every Material or Critical finding must produce either a documented intervention plan or an explicit decision not to progress the use case. The intervention record should address root cause and propagated dependencies, not only the visible symptom.
	Constraint
	Root cause
	Affected layers
	Operational consequence
	Required design intervention
	Dependencies affected
	Validation evidence
	Residual risk
	Accountable owner


16. Complete-System Validation
Representative end-to-end scenarios, including expected and exceptional conditions.
Data-quality, mapping, reconciliation, and lineage failures.
Interface delay, duplicate event, partial update, mismatch, synchronization, and downtime scenarios.
Capability uncertainty, known failure modes, and relevant subgroup/site/device variation.
Human review, override, escalation, authorization, and disagreement paths where applicable.
Traceability from material input through output, decision/action, and recorded outcome.
Security, privacy, access, logging, retention, quality, and regulatory controls as applicable.
Change scenarios that could alter use-case assumptions or require focused/full revalidation.
17. System Readiness Record
	Record element
	Determination

	Use case
	

	Intended value
	

	Architecture baseline version
	

	Assessment date / system version
	

	Critical dependencies
	

	Material / Critical constraints
	

	Dependency propagation findings
	

	Required interventions
	

	Human-decision architecture
	

	Regulatory / governance posture
	

	Validation evidence
	

	Residual risks
	

	Readiness decision
	Ready / Ready with Conditions / Remediation Required / Not Currently Suitable

	Conditions of approval
	

	Decision authority
	

	Residual risk accepted by
	

	Reassessment trigger / expiration
	

	Decision rationale
	


“Ready” means ready for the specified intended use under the assessed architecture, system version, and stated operating conditions. It is not a permanent designation.
18. Change-Impact Decision Tree
	Step
	Decision question
	Outcome

	1
	Has a capability, data, source-system, interface, workflow, human-role, product/device/site, population, or regulatory/governance condition changed?
	No -> document review; no reassessment required. Yes -> Step 2.

	2
	Does the change affect a baseline-critical or baseline-material requirement?
	No -> document change and consider focused validation. Yes / uncertain -> Step 3.

	3
	Could the change alter capability performance, data meaning, information integrity, workflow action, human accountability, or regulatory posture?
	No -> focused validation. Yes / uncertain -> Step 4.

	4
	Is the effect confined to one well-characterized layer with no propagated dependency?
	Yes -> architecture reassessment plus targeted validation. No / uncertain -> full use-case revalidation.

	5
	After validation, are all affected gate conditions satisfied?
	Yes -> update System Readiness Record. No -> Remediation Required or Not Currently Suitable.


19. Healthcare and Medical-Technology Triggered Module
	Trigger
	Question

	Population / site variability
	Could differences among clinical sites, patient populations, devices, acquisition processes, or care/operating settings materially affect intended use?

	Device / product traceability
	Where relevant, are relationships among device/product identifiers, manufacturing information, quality events, complaints, service information, and real-world information preserved?

	Upstream healthcare-system change
	Could a source-system or data-definition change alter the meaning, timing, availability, or quality of information supplied to the capability without detection?

	Patient / safety consequence
	Does the use case influence patient-related, safety-related, quality, or regulated decisions in a manner that changes required human review, validation, or escalation?

	Postmarket / real-world context
	Where postmarket or real-world information is relevant, can architecture distinguish true performance changes from changes caused by data collection, integration, workflow, or operating conditions?

	Clinical vs enterprise information
	Are clinical/regulated information and operational/enterprise information appropriately distinguished, linked, and governed for intended use?

	Regulated record / quality workflow
	Could output create or modify a regulated record, quality event, complaint, investigation, or other consequential workflow requiring additional controls?


20. Worked Example - Cross-Layer Failure
Illustrative, non-confidential scenario: A medical-technology organization has validated an AI-enabled capability that identifies patterns across manufacturing, quality, and complaint information to prioritize cases for human investigation. Model performance is acceptable in the development environment, required interfaces are available, and reviewers are assigned. The assessment nevertheless identifies a chain of interacting weaknesses.
	Element
	Illustrative determination

	Architecture baseline
	Critical requirements include stable product/device linkage, consistent event timestamps, timely cross-system synchronization, reviewer visibility into source evidence, and detection of material upstream data-definition changes.

	Finding 1 - Data
	A complaint-source field is redefined during a source-system upgrade. The value remains syntactically valid, so basic interface validation does not fail.

	Finding 2 - Integration
	The interface continues transmitting the field successfully, but the mapping layer does not detect that its business meaning changed.

	Finding 3 - Capability
	Because model input distribution changes, prioritization performance degrades for one product configuration even though overall aggregate performance remains within tolerance.

	Finding 4 - Human / operations
	Reviewers receive prioritized cases but are not shown that the upstream data definition changed; they cannot distinguish genuine risk-pattern changes from data-pipeline effects.

	Propagation chain
	Source data-definition change -> semantic integration mismatch -> subgroup/product-specific performance degradation -> misleading prioritization -> impaired human judgment.

	Gate consequence
	G-2 Data Integrity, G-3 Integration Integrity, and G-7 Lifecycle Control are implicated. Aggregate model performance alone cannot support Ready.

	Required intervention
	Versioned data contracts; semantic-change detection; source-to-target mapping review; product-specific performance monitoring; provenance visible to reviewers; reassessment trigger tied to source-schema/definition changes.

	Validation
	Replay representative pre/post-change cases; verify semantic mapping; stratify capability performance by affected configuration; confirm reviewer context; test change-trigger workflow.

	Decision Consistency-rule application
	Remediation Required until the source-definition change is correctly mapped, affected performance is revalidated, and lifecycle detection is demonstrated. The source-definition change can materially alter prioritization and can pass through the interface without detection before reviewer use. R-1 therefore creates a presumptive Critical system-level finding unless an implemented control detects or neutralizes the semantic change.

	Cumulative interaction
	Even if the data-definition, mapping, product-specific performance, and reviewer-context findings were each initially rated Material, their documented propagation threatens Data Integrity, Integration Integrity, and Lifecycle Control. Under R-3, the combined failure pathway is treated as a Critical system-level constraint.

	Lifecycle gate
	At Design Gate the proposed semantic-change controls must be specified. At Operational Readiness Gate they must be implemented and tested. A later source-definition change activates the Change/Revalidation Gate and requires impact analysis before the prior readiness determination can be relied upon.


21. Decision Consistency and Escalation Rules
These rules constrain assessor discretion and determine when apparently manageable findings must be escalated because of consequence, detectability, or interaction. They supplement the domain rubrics and gate rules; they do not create a numerical score.
	Rule
	Decision logic

	R-1 Consequence x detectability escalation
	If a deficiency could materially change an output, decision, action, or evidence relied upon AND could occur without detection before consequential use, classify the finding as presumptively Critical unless an implemented and validated control demonstrably reduces the consequence or ensures timely detection.

	R-2 Conditional means controlled now
	A Conditional rating requires an existing, implemented, owned, and verifiable compensating control. If the control is only proposed, planned, or not yet validated, the finding is Material rather than Conditional.

	R-3 Cumulative Material Gap escalation
	Multiple Material findings must be evaluated collectively. If their documented propagation creates a failure pathway that threatens a foundational gate condition, the combined system-level condition is Critical even when no single finding is independently Critical.

	R-4 No averaging across gates
	Established findings in unrelated areas cannot offset a failed foundational gate. Readiness is determined by satisfaction of required architecture conditions, not by the proportion of favorable answers.


22. Assessment Lifecycle Gates
The same architecture methodology is applied at different points in the use-case lifecycle, but the evidence expected becomes progressively more mature. A prior favorable determination does not automatically satisfy a later gate.
	Lifecycle gate
	Purpose
	Illustrative evidence maturity
	Decision output

	A. Design Gate
	Determine whether the proposed architecture addresses the baseline requirements and whether unresolved constraints make the design unsuitable before implementation proceeds.
	Approved architecture, defined data contracts, intended-use requirements, planned controls, regulatory applicability, validation plan.
	Proceed to implementation / redesign required / not currently suitable.

	B. Operational Readiness Gate
	Determine whether the implemented complete system has demonstrated that it can support the specified intended use under representative operating conditions.
	Implemented controls, end-to-end test evidence, failure/exception testing, user workflow evidence, traceability, gate satisfaction, residual-risk decision.
	Ready / Ready with Conditions / Remediation Required / Not Currently Suitable.

	C. Change / Revalidation Gate
	Determine whether a material change or evidence of degradation affects baseline assumptions or gate conditions and what level of reassessment is required.
	Change record, dependency impact analysis, monitoring evidence, targeted/full revalidation results, updated architecture and readiness record.
	No further action / focused validation / architecture reassessment / full use-case revalidation / remediation.


Lifecycle rule: “Ready” applies only to the specified intended use, assessed architecture, system version, operating conditions, and lifecycle gate. Any material change that affects a baseline-critical or baseline-material dependency must be evaluated through the Change-Impact Decision Tree before the prior readiness determination is relied upon.
23. Expert Review Protocol
	Review dimension
	Question

	Reproducibility
	Can independent qualified assessors reach materially consistent domain ratings and gate decisions from the same evidence?

	Baseline quality
	Does the Architecture Baseline Specification force sufficiently precise pre-assessment requirements and thresholds?

	Risk scaling
	Does the Core/Triggered structure reduce burden without allowing consequential issues to escape review?

	Gate validity
	Do the seven gates identify true foundational blockers without overclassifying manageable issues?

	Dependency analysis
	Does the propagation record reveal system-level consequences that isolated domain scoring would miss?

	Intervention usefulness
	Do findings reliably translate into concrete design/remediation actions?

	Healthcare credibility
	Are the triggered healthcare module and regulatory routing logic appropriate for medical-technology and regulated healthcare contexts?

	Usability
	Can a multidisciplinary team complete, maintain, and revisit the System Readiness Record in real implementation work?


24. Development Path to Version 1.0
The first two stages document completed applications of the underlying methodology and its formalization; subsequent stages address additional evaluation of the formalized Blueprint and refinement toward Version 1.0.
	Stage
	Output

	Empirical foundation (completed)
	Underlying integrated-systems methodology applied at Union Bank and U.S. regulated medical-technology before Blueprint v0.3.1 was formalized; implementation and results documented in Exhibits 5.1-5.2 and 7.1-7.2.

	Formalization (completed)
	Organize prior architectural reasoning into v0.3.1: use-case baseline, seven assessment domains, non-compensatory gates, dependency propagation, intervention and readiness records, and lifecycle reassessment.

	v0.3.1 internal consistency review
	Stress-test consequence/detectability escalation, cumulative Material-gap logic, Conditional-rating controls, lifecycle gates, baseline specification, dependency propagation, and change-impact logic.

	Regulatory verification
	Verify current primary U.S. authorities and create targeted regulatory modules without imposing irrelevant regimes on every use case.

	Multidisciplinary external review
	Structured review by practitioners with complementary AI/ML, enterprise/data architecture, healthcare/medical-technology, and governance/regulatory expertise.

	Inter-assessor test
	Have at least two reviewers independently assess the same non-confidential scenario and compare ratings, gates, and intervention recommendations.

	Further applied validation of the formalized Blueprint
	Test the formalized Blueprint against multiple realistic or actual non-confidential use cases of different consequence and complexity. Record findings and limitations to inform Version 1.0.

	Version 1.0
	Revise based on documented findings and release the validated core blueprint, assessment tools, intervention record, readiness record, and implementation guidance.
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