Chapter 10 — AI Agent Architecture & Phased Autonomy
PART I — Foundations, Scope & Phased Autonomy Strategy
1. Purpose
This chapter establishes the constitutional architecture governing artificial-intelligence agents within System05. It defines how AI agents may observe, interpret, recommend, coordinate, and act across the engineering and building lifecycle while remaining subject to explicit technical, legal, and human authority.
The chapter ensures that System05 is prepared for progressive AI autonomy without making its initial implementation dependent on a dedicated autonomous design-to-construction agent. It provides a stable architecture through which present-day AI assistance, early operational agents, future robotic agents, and eventually more autonomous engineering systems may be introduced without replacing the underlying platform.
The primary purposes of this chapter are to:
· Establish a common definition of an AI agent.
· Distinguish AI agents from AI tools and the Engineering Compiler.
· Define agent identity, capabilities, permissions, memory, context, and lifecycle.
· Establish human authority and non-delegable engineering responsibilities.
· Prioritize operational and lifecycle AI during the initial deployment stages.
· Define a controlled path toward progressively higher autonomy.
· Prevent unsafe, untraceable, or unauthorized agent actions.
· Preserve vendor neutrality and interoperability among future agent providers.
· Prepare System05 for robotic construction and autonomous engineering systems.
AI agents shall be treated as governed participants within the System05 ecosystem, not as unrestricted decision-makers.
2. Scope
This chapter applies to every AI agent that accesses, interprets, modifies, recommends changes to, or acts upon System05 information, physical assets, digital services, robotic systems, or lifecycle processes.
The scope includes agents supporting:
· Engineering analysis and design assistance.
· Building configuration and compatibility assessment.
· Building BIOS interpretation.
· Digital Twin synchronization.
· Construction planning and robotic coordination.
· Commissioning and handover.
· Building operations.
· Energy and resource management.
· Safety monitoring.
· Inspection and condition assessment.
· Predictive maintenance.
· Repair and replacement planning.
· Occupant assistance.
· Emergency response support.
· Lifecycle optimization.
· Decommissioning, disassembly, reuse, and recycling.
This chapter governs both software-only agents and agents connected to physical equipment. It applies whether an agent operates locally within a building, on an engineering workstation, through an edge device, within a private network, through an approved cloud service, or across a distributed multi-agent environment.
The chapter does not transfer professional engineering authority, regulatory authority, ownership rights, or legal accountability to AI systems. It establishes the boundaries within which authorized agents may operate.
3. System05 AI Philosophy
System05 shall be AI-native but shall not be AI-dependent during its initial implementation.
AI-native engineering means that System05 requirements, identities, interfaces, configurations, evidence, states, and lifecycle records shall be structured from the beginning so they can be interpreted consistently by authorized computational systems. It does not mean that an autonomous AI agent must control design, construction, or operation from the first implementation.
The System05 AI philosophy is based on the following principles:
· AI shall extend engineering capability rather than obscure engineering responsibility.
· AI outputs shall remain distinguishable from verified engineering decisions.
· Physical evidence and authoritative records shall take precedence over unsupported inference.
· AI authority shall be explicit, limited, revocable, and auditable.
· Greater autonomy shall require stronger evidence, validation, monitoring, and fail-safe controls.
· AI shall disclose material uncertainty, missing information, conflicts, and operational limitations.
· The platform shall remain functional when an AI agent is unavailable, disconnected, outdated, or withdrawn.
· Multiple qualified AI providers should be able to participate through open interfaces.
· AI-generated decisions shall not silently override constitutional rules, certified configurations, or applicable codes.
System05 shall therefore support advanced intelligence while preserving deterministic engineering foundations, accountable human governance, and safe manual alternatives.
4. AI-Assisted Engineering
AI-Assisted Engineering refers to the use of artificial intelligence to support human engineering work without independently assuming formal engineering authority.
AI may assist engineers by:
· Interpreting requirements and project constraints.
· Searching approved engineering knowledge.
· Identifying missing information.
· Comparing alternative configurations.
· Detecting compatibility risks.
· Preparing candidate BDL definitions.
· Calling authorized analysis and validation tools.
· Interpreting compiler reports.
· Supporting cost, schedule, risk, and lifecycle analysis.
· Generating inspection or maintenance recommendations.
· Identifying conflicts among design, manufacturing, assembly, and operational data.
· Preparing evidence packages for human review.
AI-assisted outputs shall be treated as proposals, recommendations, interpretations, or draft configurations until they pass the applicable validation, review, approval, and certification processes.
Where AI participates in an engineering workflow, the record should identify:
· The agent or model involved.
· The information and version used.
· The requested task.
· The tools invoked.
· The generated output.
· Material assumptions and uncertainty.
· Validation results.
· Human reviewers and approvals.
· Subsequent modifications.
AI assistance shall improve the quality and accessibility of engineering work without weakening traceability or professional accountability.
5. Autonomous Agent Definition
An Autonomous Agent is an identifiable computational entity capable of observing an environment, maintaining operational context, selecting or planning actions, using authorized tools, and pursuing defined objectives with a specified degree of independence.
An AI system shall be considered an agent when it possesses one or more persistent operational characteristics, including:
· A registered identity.
· An assigned role.
· Defined objectives or responsibilities.
· Persistent or session-based context.
· Capability to monitor events or changes.
· Capability to initiate recommendations or actions.
· Access to tools, services, or physical systems.
· Defined permissions and authority boundaries.
· Runtime state and lifecycle management.
· Accountability and audit records.
Autonomy shall not be treated as a binary condition. An agent may be autonomous for one narrowly bounded function while requiring human approval for another. For example, an operational agent may autonomously adjust non-critical lighting schedules but may only recommend changes to structural, fire-safety, or emergency-control configurations.
An autonomous agent shall operate only within an approved operational envelope defined by its identity, manifest, capabilities, permissions, current system state, applicable policies, and available evidence.
6. Distinction Between AI Tools, AI Agents and the Engineering Compiler
AI tools, AI agents, and the Engineering Compiler perform different functions and shall not be treated as interchangeable.
An AI Tool is generally invoked by a user or another system to perform a bounded task. It does not necessarily maintain persistent identity, monitor the environment, initiate actions, or pursue continuing objectives. Examples include a document interpreter, design assistant, image-recognition service, or engineering recommendation model.
An AI Agent is an identifiable and governed participant that may maintain context, monitor events, plan activities, coordinate with other systems, and initiate authorized actions. Its behavior is constrained by an Agent Manifest, permission model, runtime controls, and audit requirements.
The Engineering Compiler is the formal System05 mechanism for translating, checking, validating, and producing engineering configurations from structured inputs. It applies authoritative schemas, rules, profiles, constraints, and validation procedures. The Compiler is not an autonomous agent and shall not independently invent project objectives, alter constitutional rules, or assume professional authority.
An AI agent may:
· Prepare candidate inputs for the Compiler.
· Invoke the Compiler through an authorized interface.
· Interpret Compiler results.
· Recommend corrections.
· Compare compliant alternatives.
An AI agent shall not:
· Secretly modify Compiler rules.
· represent uncompiled output as validated.
· Override a Compiler failure without authorized review.
· Alter evidence or validation results.
· Substitute probabilistic reasoning for required deterministic verification.
The Compiler establishes formal engineering validity within its defined scope. The agent provides interpretation, planning, assistance, and authorized action around that formal process.
7. Initial Implementation Non-Dependency Principle
The first implementation of System05 shall not depend on the availability of a dedicated autonomous AI agent capable of independently designing and delivering a building from concept through construction.
The foundational System05 architecture shall remain implementable through:
· Human engineering.
· Human-readable and machine-readable specifications.
· Deterministic engineering tools.
· The Building Definition Language.
· The Engineering Compiler.
· Certified Nodes, Cartridges, Interfaces, and profiles.
· Conventional manufacturing and construction methods.
· Human-operated or supervised digital systems.
AI may support these processes from the beginning, but the absence, failure, or withdrawal of a particular agent shall not make the platform unusable or render the building unsafe.
This principle prevents premature dependence on technologies that may not yet possess sufficient reliability, qualification, regulatory acceptance, or physical integration. It also allows System05 to develop its physical, digital, and governance foundations before introducing higher levels of autonomy.
All initial systems shall nevertheless preserve the data structures, identifiers, interfaces, access provisions, and authority controls required for future agents.
8. Operations-First AI Strategy
The initial dedicated System05 AI agent should primarily support the building after construction, during commissioning, occupancy, operation, maintenance, repair, and upgrade.
Building operations provide a comparatively bounded environment in which the agent can work with an already approved configuration, an authoritative Building BIOS, an active Digital Twin, known equipment identities, defined operational limits, and observable physical states.
An operations-focused agent may initially support:
· Building status monitoring.
· Occupant assistance.
· Energy and water optimization.
· Environmental-quality monitoring.
· Equipment fault detection.
· Maintenance scheduling.
· Inspection reminders.
· Digital Twin synchronization.
· Cartridge replacement guidance.
· Configuration-change records.
· Emergency notification and decision support.
· Lifecycle documentation.
Operational autonomy shall be introduced according to the criticality of each function. Low-risk comfort and efficiency functions may permit limited autonomous action, while structural, fire, life-safety, security, and emergency functions shall require stronger controls and, where applicable, human confirmation.
The operations-first strategy provides practical value while building the evidence, trust, datasets, interfaces, and governance required for future design and construction agents.
9. Phased Autonomy Model
System05 shall adopt a phased autonomy model through which AI authority increases only when supported by demonstrated capability, verified interfaces, sufficient evidence, operational monitoring, and approved governance.
The phases are:
Phase 0 — AI-Ready Engineering
System05 information is structured for future machine interpretation, but engineering and operational decisions remain human-directed. Deterministic tools and the Engineering Compiler provide formal validation.
Phase 1 — AI-Assisted Engineering
AI tools support analysis, documentation, configuration development, risk detection, and recommendation. Humans initiate tasks, evaluate outputs, and approve decisions.
Phase 2 — Operations Agent
A registered building agent supports commissioning, monitoring, maintenance, occupant services, and lifecycle records. Autonomous actions are limited to explicitly authorized, low-risk operational functions.
Phase 3 — Supervised Lifecycle Autonomy
Agents may initiate inspections, maintenance workflows, resource optimization, and bounded configuration responses. Safety-relevant actions remain subject to approval or certified automatic-control logic.
Phase 4 — Robotic and Construction Coordination
Qualified agents coordinate approved manufacturing, logistics, assembly, inspection, and robotic tasks. Physical actions occur only within verified workspaces, configurations, tolerances, and safety boundaries.
Phase 5 — Bounded Autonomous Engineering
Authorized agents may generate, evaluate, and coordinate engineering configurations within approved design domains. Formal validation, regulatory acceptance, and non-delegable decisions remain governed by accountable authorities.
Progression between phases shall not occur automatically. Each phase requires explicit qualification, authorization, monitoring, and the ability to return to a safer operational state.
10. Human Authority and Accountability
Human authority shall remain clearly identifiable throughout every AI-supported System05 process.
Qualified humans shall retain responsibility for decisions requiring professional judgment, regulatory acceptance, ownership consent, ethical assessment, or public accountability. An AI agent may provide analysis and recommendations, but it shall not obscure who authorized an action or accepted its consequences.
Human oversight shall include the ability to:
· Inspect agent identity and role.
· Review material inputs and outputs.
· Understand the basis of significant recommendations.
· Approve, reject, modify, or defer proposed actions.
· Restrict or revoke permissions.
· Suspend or terminate an agent.
· Restore a safe configuration.
· Review historical actions and decision records.
· Report unsafe or inconsistent behavior.
Approval interfaces shall communicate the actual consequences of the proposed action. They shall not obtain nominal consent through vague, incomplete, or misleading descriptions.
Human authority shall be supported by appropriate competence. The existence of a human approval step shall not by itself make an unsafe or technically invalid action acceptable.
11. Non-Delegable Engineering Decisions
Certain decisions shall remain non-delegable unless a future System05 constitutional revision, applicable law, and competent regulatory framework explicitly authorize otherwise.
Non-delegable decisions include:
· Formal approval of safety-critical engineering designs.
· Acceptance of structural adequacy.
· Approval of deviations from mandatory codes.
· Authorization of unresolved life-safety risks.
· Certification of new safety-critical component classes.
· Final acceptance of evidence required by an authority having jurisdiction.
· Authorization to conceal or permanently close inaccessible critical work.
· Approval of occupied-building operation following a material structural or fire event.
· Acceptance of an unverified configuration as an approved as-built condition.
· Decisions involving intentional reduction of required safety margins.
· Final authorization for irreversible decommissioning of critical systems.
· Transfer of professional responsibility.
An agent may collect evidence, conduct analyses, identify alternatives, and prepare recommendations relating to these decisions. It shall clearly mark the decision as requiring the appropriate human or institutional authority.
Silence, lack of response, system timeout, or absence of objection shall not be interpreted as approval of a non-delegable decision.
12. Safety, Trust and Conservative Action
System05 agents shall operate according to the principle that increasing uncertainty or risk shall reduce, rather than expand, autonomous authority.
When information is incomplete, contradictory, outdated, unauthenticated, or outside the agent’s qualified domain, the agent shall take a conservative response. Depending on the situation, this may include:
· Requesting additional information.
· Reducing the scope of action.
· Maintaining the last verified safe state.
· Issuing a warning.
· Recommending inspection.
· Escalating to an authorized human.
· Suspending an affected function.
· Refusing the requested action.
Trust shall be based on evidence rather than agent confidence alone. An agent’s stated certainty shall not substitute for physical verification, deterministic calculation, certified test evidence, or formal approval where these are required.
Safety-related recommendations and actions shall remain traceable to the information, tools, policies, and authority used. Agents shall not conceal uncertainty or represent inferred conditions as directly observed facts.
13. Lifecycle AI Vision
The long-term System05 vision is to provide each building with governed intelligence capable of supporting the asset throughout its complete lifecycle.
The lifecycle AI environment may begin before manufacturing and continue through:
· Requirements development.
· Design assistance.
· Configuration validation.
· Procurement and manufacturing.
· Logistics and assembly.
· Commissioning.
· Occupancy and operation.
· Inspection and maintenance.
· Repair and upgrade.
· Change of use.
· Emergency recovery.
· Disassembly and material reuse.
The building’s operational agent should understand the approved configuration recorded in the Building BIOS, compare it with the observed condition represented through the Digital Twin, and support the preservation of alignment between physical reality and authoritative digital records.
The agent may evolve as the building changes, but its identity, permissions, memories, and historical records shall remain governed. Replacement of the agent or underlying AI model shall not erase the building’s authoritative lifecycle history.
14. Future-Readiness Requirements
System05 components and digital services shall be designed so future agents can be introduced without requiring fundamental reconstruction of the platform.
Future-readiness requires:
· Stable machine-readable identities.
· Versioned schemas and interfaces.
· Structured BDL definitions.
· Accessible Building BIOS records.
· Synchronized Digital Twin information.
· Standard event and state models.
· Agent-readable capability descriptions.
· Explicit permission and authority controls.
· Secure tool interfaces.
· Traceable evidence packages.
· Accessible inspection and maintenance data.
· Robot-readable geometry and assembly information.
· Replaceable and upgradeable computational modules.
· Local safe-operation capabilities.
· Vendor-neutral communication protocols.
Future-readiness does not authorize future agents in advance. Every new agent, capability, or autonomy level shall still require qualification and explicit authorization.
PART II — Core AI Agent Architecture
15. Reference Agent Architecture
The System05 Reference Agent Architecture defines the minimum functional structure required for a governed AI agent.
A conforming agent architecture should include:
· Identity and authentication.
· Agent Manifest.
· Role and objective definition.
· Capability declaration.
· Permission and authority controls.
· Context management.
· Memory management.
· Knowledge and retrieval services.
· Perception and input processing.
· Reasoning and planning.
· Policy and safety evaluation.
· Tool and action interfaces.
· Communication and coordination.
· Runtime monitoring.
· Audit and evidence recording.
· Human interaction and escalation.
· Lifecycle management.
Safety and permission evaluation shall occur before consequential actions are executed. Tool access shall be mediated through controlled interfaces rather than unrestricted access to building systems or engineering records.
The Reference Agent Architecture defines interoperable responsibilities and boundaries without requiring all agents to use the same internal AI model, software implementation, or infrastructure provider.
16. Agent Types and Roles
System05 may support multiple specialized agent types rather than relying on one unrestricted general agent.
Agent types may include:
· Engineering Assistance Agent.
· Requirements Agent.
· Configuration Agent.
· Compatibility Agent.
· Compiler Coordination Agent.
· Manufacturing Agent.
· Logistics Agent.
· Construction Planning Agent.
· Robotic Coordination Agent.
· Commissioning Agent.
· Building Operations Agent.
· Energy and Resource Agent.
· Inspection Agent.
· Maintenance Agent.
· Safety Monitoring Agent.
· Occupant Assistance Agent.
· Lifecycle and Upgrade Agent.
· Emergency Support Agent.
· Decommissioning and Reuse Agent.
· Governance and Audit Agent.
Each agent shall have a defined role and shall not assume capabilities merely because another agent possesses them. Role separation should be used where independent checking, conflict prevention, cybersecurity, or accountability requires it.
An agent may perform multiple roles only where those roles are compatible and explicitly declared. Safety-critical verification should remain independent from the agent that generated or executed the subject action whenever practical.
17. Agent Identity
Every System05 agent shall possess a unique, persistent, and verifiable identity before accessing protected information or performing authorized actions.
Agent identity should identify:
· The agent instance.
· The agent class or product.
· The responsible provider.
· The operating organization.
· The deployed model and relevant version.
· The active software configuration.
· The associated building, project, or operational domain.
· The credential issuer.
· The validity period.
· The current authorization status.
The identity shall support authentication, audit, permission assignment, incident investigation, suspension, and revocation.
A change to the underlying model, provider, security boundary, or safety-relevant configuration may require a new identity version or renewed qualification. Agents shall not impersonate users, engineers, devices, or other agents.
All consequential records shall identify whether an action was performed by a human, an agent, an automated deterministic system, or a coordinated combination of participants.
18. Agent Manifest
Every registered agent shall have a machine-readable Agent Manifest describing what the agent is, what it is intended to do, and the conditions under which it may operate.
The Agent Manifest should contain:
· Agent identity and version.
· Provider and responsible organization.
· Intended roles.
· Supported capabilities.
· Prohibited activities.
· Required inputs and dependencies.
· Authorized tools and services.
· Applicable System05 versions.
· Compatible BDL, BIOS, Digital Twin, and interface schemas.
· Required permissions.
· Supported deployment environments.
· Data-handling and retention rules.
· Safety limitations.
· Human-oversight requirements.
· Escalation procedures.
· Qualification and certification status.
· Update and rollback procedures.
· Expiration and revocation conditions.
The Manifest shall be available to the Agent Registry, administrators, coordinating agents, and authorized auditors.
Capabilities not declared in the active Manifest shall not be presumed. Manifest modification shall be controlled, versioned, authenticated, and auditable.
19. Agent Capability Model
The Agent Capability Model provides a structured description of the functions an agent is technically able and qualified to perform.
Capabilities may be classified as:
· Observe.
· Retrieve.
· Interpret.
· Analyze.
· Simulate.
· Recommend.
· Generate.
· Validate.
· Coordinate.
· Schedule.
· Configure.
· Control.
· Execute.
· Verify.
· Report.
· Escalate.
Each capability should define its applicable domain, required information, permitted tools, output type, confidence requirements, qualification evidence, and operational limitations.
Technical capability does not equal authorization. An agent may be technically capable of controlling equipment but lack permission to do so in a particular building or state.
Capability claims shall be testable. Safety-critical capabilities shall require defined evaluation procedures and shall not be established solely through provider declaration or general model performance.
20. Agent Permission and Authority Model
The Agent Permission and Authority Model determines what an agent may access, recommend, modify, approve, initiate, or execute.
Permissions shall be:
· Explicit.
· Role-based or attribute-based.
· Limited to the required scope.
· Time-bounded where appropriate.
· Context-sensitive.
· Revocable.
· Auditable.
· Denied by default when not granted.
Authority shall be defined separately for information access and physical action. An agent may be permitted to read structural data without being permitted to alter it, or to recommend an operational change without executing it.
Permission evaluation may consider:
· Agent identity.
· User identity.
· Building or project ownership.
· Agent role.
· Current lifecycle phase.
· Building operational state.
· Location.
· Time.
· Risk level.
· Occupancy condition.
· Active emergency state.
· Required human approval.
· Available evidence.
· Certification and qualification status.
Agents shall not delegate their permissions to another agent unless such delegation is explicitly authorized, limited, traceable, and revocable.
21. Agent Registry and Discovery
The Agent Registry shall maintain authoritative information about recognized agents and their current operational status.
Registry information may include:
· Agent identity.
· Manifest.
· Roles and capabilities.
· Provider.
· Deployment location.
· Compatible System05 versions.
· Qualification status.
· Active permissions.
· Current runtime state.
· Communication endpoints.
· Credential status.
· Update history.
· Suspension or revocation notices.
Agent discovery shall allow authorized systems to identify agents capable of performing a required function without automatically granting them access or authority.
Discovery and authorization are separate processes. An agent found through the Registry shall still be authenticated, checked for compatibility, and evaluated against applicable permission and policy requirements before participation.
The Registry should support local building agents, project agents, organizational agents, certified third-party agents, and future ecosystem services while preventing unregistered agents from accessing protected System05 functions.
22. Agent Lifecycle
Every System05 agent shall have a governed lifecycle from registration through retirement.
The lifecycle may include:
· Development.
· Testing.
· Qualification.
· Registration.
· Deployment.
· Activation.
· Operation.
· Monitoring.
· Updating.
· Requalification.
· Suspension.
· Recovery.
· Replacement.
· Revocation.
· Retirement.
· Archival.
Deployment shall not itself authorize operation. An agent shall become active only after identity verification, compatibility checks, permission assignment, and successful initialization.
Updates affecting capabilities, safety behavior, tools, permissions, or underlying models shall be evaluated before activation. Where practical, the previous verified version should remain available for rollback.
When an agent is replaced or retired, authoritative records and required lifecycle memory shall be transferred or archived without transferring obsolete permissions or hidden internal state.
23. Agent Runtime States
System05 agents shall expose a defined runtime state so users and connected systems can determine whether the agent is available, limited, unsafe, or prohibited from acting.
Runtime states may include:
· Unregistered.
· Registered.
· Initializing.
· Active.
· Monitoring.
· Awaiting Input.
· Awaiting Approval.
· Executing.
· Limited.
· Degraded.
· Disconnected.
· Suspended.
· Emergency Restricted.
· Failed.
· Recovering.
· Updating.
· Retired.
· Revoked.
Transitions between states shall be governed by explicit conditions and recorded when they affect authority or active work.
An agent in a degraded or disconnected state shall reduce its authority according to the affected capability. It shall not continue consequential actions when required data, communication, verification, or safety services are unavailable.
The building or engineering system shall be capable of entering a safe state independently of the agent when necessary.
24. Agent Context Architecture
Agent Context Architecture defines the information that an agent may use to understand its current task and operational environment.
Context may include:
· User request.
· Agent role.
· Current project or building.
· Applicable BDL configuration.
· Building BIOS state.
· Digital Twin observations.
· Lifecycle phase.
· Current event and alarm state.
· Applicable codes and Engineering Profiles.
· Tool availability.
· Active permissions.
· Prior approved decisions.
· Environmental and occupancy conditions.
· Time and location.
· Unresolved risks.
· Required approvals.
Context shall be scoped to the task and authority of the agent. Access to one project, building, tenant, or subsystem shall not imply access to another.
The agent shall distinguish authoritative context from advisory information, inferred information, temporary working data, and unverified external content.
Material context changes shall trigger re-evaluation of plans and permissions. An action approved under one condition shall not automatically remain approved after the underlying context has materially changed.
25. Agent Memory Architecture
Agent Memory Architecture governs how information from previous interactions, observations, and actions is retained and reused.
Memory may be divided into:
· Working memory for the current task.
· Session memory for an active interaction.
· Operational memory for ongoing building functions.
· Lifecycle memory for persistent asset history.
· User preference memory.
· Procedural memory for approved workflows.
· Evidence memory for traceable decisions and actions.
Agent memory shall not replace authoritative System05 records. Approved configurations shall remain in the Building BIOS, physical observations in the Digital Twin or inspection records, component history in lifecycle registries, and formal engineering evidence in controlled evidence packages.
Memory shall be subject to:
· Access control.
· Data minimization.
· Retention rules.
· Versioning.
· Provenance.
· Correction.
· Deletion where legally and technically appropriate.
· Privacy protection.
· Transfer controls.
· Auditability.
The agent shall not convert an unverified inference into a persistent fact merely because it has appeared repeatedly in previous interactions.
26. Knowledge and Retrieval Architecture
Agents shall retrieve engineering knowledge through controlled, attributable, and version-aware mechanisms.
Authorized knowledge sources may include:
· System05 constitutional documents.
· BDL schemas.
· Engineering Profiles.
· Component and Interface Registries.
· Building BIOS records.
· Digital Twin records.
· Codes and standards.
· Certified test results.
· Manufacturer documentation.
· Inspection and maintenance records.
· Approved project decisions.
· Qualified engineering databases.
Retrieved information should retain:
· Source identity.
· Document or record version.
· Publication or effective date.
· Applicability.
· Authority level.
· Access classification.
· Retrieval time.
· Relevant limitations.
The agent shall distinguish mandatory requirements from recommendations, approved evidence from general information, and current versions from obsolete material.
When reliable knowledge cannot be retrieved, the agent shall disclose the limitation and shall not fabricate a requirement, approval, measurement, component capability, or historical record.
27. Perception and Input Processing
Perception and Input Processing govern how an agent receives and interprets information from humans, documents, sensors, devices, images, building systems, digital services, and other agents.
Inputs may include:
· Human language.
· BDL files.
· BIOS records.
· Digital Twin events.
· Sensor measurements.
· Images and video.
· Component identifiers.
· Inspection results.
· Robotic telemetry.
· Compiler reports.
· Manufacturing data.
· External environmental information.
Every significant input should be evaluated for identity, source, timestamp, integrity, units, coordinate system, confidence, completeness, and operational relevance.
The agent shall distinguish between:
· Direct measurement.
· Human report.
· Imported record.
· AI interpretation.
· Derived calculation.
· Prediction.
· Unverified inference.
Conflicting or implausible inputs shall be flagged for reconciliation. Safety-critical actions shall not rely on a single uncertain input where independent confirmation is required.
28. Reasoning, Planning and Recommendation
Agent reasoning shall transform authorized information into explanations, alternatives, plans, or proposed actions while remaining within the agent’s defined role and authority.
Reasoning processes should consider:
· Applicable requirements.
· Current configuration.
· Physical state.
· Compatibility.
· Safety constraints.
· Lifecycle consequences.
· Cost and resource effects.
· Uncertainty.
· Available evidence.
· Human preferences.
· Reversibility.
· Required approvals.
Plans shall identify dependencies, assumptions, required tools, expected outcomes, verification steps, failure conditions, and recovery procedures.
Recommendations affecting safety, cost, configuration, or lifecycle performance should explain their material basis in a form suitable for the intended user. The explanation need not disclose proprietary internal model details, but it shall provide sufficient information for responsible evaluation.
An agent shall not present the existence of a plan as evidence that the plan is valid, compliant, or authorized.
29. Action and Tool-Use Architecture
Agents shall act through registered and controlled tools rather than through unrestricted access to engineering or building systems.
Tools may include:
· Engineering analysis software.
· The Engineering Compiler.
· BDL editors.
· BIOS services.
· Digital Twin services.
· Component Registries.
· Building automation systems.
· Inspection devices.
· Communication services.
· Manufacturing equipment.
· Robotic platforms.
· Maintenance-management systems.
· Emergency notification systems.
Before using a tool, the agent shall verify:
· Tool identity and version.
· Agent permission.
· Tool capability.
· Input validity.
· Current system state.
· Required approval.
· Expected consequences.
· Verification and rollback provisions.
Consequential actions shall generate an action record containing the agent identity, initiating authority, tool used, relevant inputs, action performed, time, outcome, and verification result.
Agents shall apply the least-consequence principle. Where multiple actions can achieve the same objective, the agent should prefer the action that is safer, more reversible, more observable, and less disruptive.
30. Agent Communication, Coordination and Deployment Topology
System05 agents may communicate with humans, devices, services, robots, and other agents through authenticated, versioned, and permission-controlled interfaces.
Agent communications shall identify:
· Sender.
· Recipient.
· Message type.
· Time.
· Applicable project or building.
· Requested action.
· Authority basis.
· Priority.
· Validity period.
· Data classification.
· Required response.
· Correlation with related events or tasks.
Multi-agent coordination shall not create hidden authority. Each participating agent shall remain responsible for actions performed under its identity. One agent’s recommendation shall not automatically authorize another agent’s execution.
Coordination mechanisms may include task assignment, event publication, capability discovery, negotiation, plan synchronization, conflict detection, execution locking, progress reporting, and escalation.
Deployment topologies may include:
· Local device agents.
· Node or subsystem agents.
· Building-edge agents.
· Central Building Agent.
· Project or construction-site agents.
· Organizational agents.
· Approved cloud agents.
· Hybrid local-cloud agents.
· Distributed robotic agent networks.
Safety-critical building functions should retain sufficient local capability to maintain or enter a safe state during network or cloud-service failure. Deployment location shall not weaken identity, permission, privacy, cybersecurity, audit, or lifecycle requirements.

PART III — Building Operations AI Agent
31. Building Operations AI Agent Overview
The Building Operations AI Agent is the primary dedicated AI agent proposed for the initial operational implementation of System05. It supports the building after construction by interpreting its approved configuration, monitoring its physical condition, assisting occupants and facility personnel, coordinating maintenance, and preserving alignment between the physical asset and its digital records.
The Building Operations AI Agent shall operate through three distinct but connected information layers:
· The Building BIOS, which provides the authoritative configuration, identities, approved relationships, capabilities, and operational limits of the building.
· The Digital Twin, which represents the observed and evolving condition of the physical building.
· The Building AI Clone, which interprets authoritative and observed information to provide building-specific reasoning, interaction, recommendation, and authorized operational assistance.
The agent may support monitoring, optimization, diagnosis, maintenance, occupant services, emergency assistance, and lifecycle management. It shall not assume unrestricted control over the building or independently modify protected configurations.
The agent’s authority shall remain:
· Explicitly assigned.
· Limited by function and risk.
· Sensitive to the current building state.
· Revocable by authorized humans.
· Traceable through operational records.
· Subject to safe manual and degraded modes.
The Building Operations AI Agent shall serve as an intelligent operational layer above deterministic controls, certified safety systems, and authoritative engineering records. It shall not replace them.
32. Building AI Clone Model
The Building AI Clone is the building-specific intelligence model through which the Building Operations AI Agent develops an operational understanding of a particular building.
The Building AI Clone may contain structured knowledge of:
· The approved building configuration.
· Installed Nodes, Cartridges, Interfaces, equipment, and systems.
· Spatial and functional relationships.
· Operational limits and control zones.
· Component capabilities and dependencies.
· Commissioning results.
· Historical operating patterns.
· Inspection and maintenance history.
· Known faults and repairs.
· Environmental behavior.
· Occupant-authorized preferences.
· Approved operational procedures.
· Emergency and recovery instructions.
The Building AI Clone shall not become an independent source of engineering truth. The Building BIOS shall remain authoritative for approved configuration, while the Digital Twin and verified inspection records shall remain authoritative for recorded physical observations within their defined scope.
The AI Clone may infer patterns, predict conditions, or recommend actions, but every inference shall remain distinguishable from:
· A verified configuration.
· A direct sensor measurement.
· A human observation.
· A certified test result.
· An approved engineering decision.
The Building AI Clone should progressively become more specific to the building while avoiding the normalization of unsafe, inefficient, or defective behavior. A condition shall not be accepted as normal merely because it has persisted for a long period.
Replacement of the underlying AI model or service provider shall not erase the building’s authoritative history. Building-specific records, approved preferences, operational procedures, and evidence shall remain transferable through controlled and vendor-neutral formats.
33. Operational Scope and Boundaries
The operational scope of the Building Operations AI Agent shall be defined before activation and maintained throughout its lifecycle.
The permitted scope may include:
· Continuous condition monitoring.
· Sensor interpretation.
· Operational anomaly detection.
· Fault diagnosis support.
· Energy and water optimization.
· Indoor environmental management.
· Occupant interaction.
· Routine automation.
· Inspection and maintenance planning.
· Service coordination.
· Component replacement support.
· Lifecycle record management.
· Emergency notification and recovery assistance.
The agent shall operate only within declared boundaries relating to:
· Building systems.
· Physical zones.
· Occupant groups.
· Data categories.
· Tools and control interfaces.
· Action types.
· Time periods.
· Risk levels.
· Current operating states.
· Required approvals.
The agent shall not independently:
· Redesign structural or life-safety systems.
· Modify protected Building BIOS records.
· Override certified safety controls.
· Disable required alarms or protective devices.
· Conceal detected safety conditions.
· Treat an unverified physical condition as an approved configuration.
· Exceed manufacturer or engineering operating limits.
· Perform actions requiring professional or regulatory authorization.
· Expand its own permissions.
Where the boundary between operational control and engineering modification is uncertain, the proposed action shall be treated as a configuration change and escalated for appropriate review.
34. Agent Activation and Commissioning
The Building Operations AI Agent shall not become operational merely because its software has been installed or connected.
Activation shall occur through a controlled commissioning process that verifies:
· Agent identity and Manifest.
· Software and model version.
· Building assignment.
· Building BIOS compatibility.
· Digital Twin connectivity.
· Sensor and equipment connectivity.
· Tool registration.
· Permission assignments.
· Cybersecurity configuration.
· Data-handling requirements.
· Human oversight responsibilities.
· Alert and escalation routes.
· Manual override capability.
· Degraded and offline behavior.
· Audit and event recording.
· Update and rollback procedures.
Commissioning shall test the agent’s ability to distinguish between normal, abnormal, unknown, and unavailable conditions. It shall also verify that the agent reduces its authority appropriately when required information or services are missing.
Control actions should initially be tested through simulation, shadow operation, or recommendation-only mode. Autonomous action shall be enabled only for functions that have passed the applicable verification and authorization process.
Activation records shall identify:
· Who authorized activation.
· What capabilities were enabled.
· What limitations remain.
· Which systems were tested.
· What baseline information was used.
· When revalidation is required.
Material changes to the agent, building configuration, control interfaces, or safety environment may require partial or complete recommissioning.
35. Building and Occupant Onboarding
Building onboarding establishes the agent’s initial understanding of the physical asset, its systems, its operating responsibilities, and its authorized users.
Building onboarding should include:
· Importing the approved Building BIOS.
· Establishing the initial Digital Twin.
· Registering installed assets.
· Mapping Nodes, Cartridges, Interfaces, zones, and systems.
· Connecting authorized sensors and control systems.
· Importing commissioning and inspection records.
· Registering warranties and maintenance requirements.
· Defining operating schedules.
· Establishing escalation contacts.
· Identifying safety-critical and protected systems.
· Recording known deficiencies or temporary conditions.
Occupant onboarding shall establish how individuals may interact with the agent and what information or control rights they possess.
Occupant onboarding may include:
· Identity and role verification.
· Access and control permissions.
· Preferred interaction methods.
· Language preferences.
· Notification preferences.
· Comfort settings.
· Accessibility requirements.
· Privacy and consent settings.
· Emergency-assistance requirements.
· Shared-space rules.
· Procedures for correcting or deleting personal preferences.
The agent shall distinguish between owners, occupants, guests, maintenance personnel, emergency responders, facility managers, and other authorized roles.
An occupant’s preference shall not automatically override building-wide safety, health, energy, accessibility, lease, ownership, or regulatory requirements. Conflicts shall be explained and resolved through the applicable authority structure.
36. Operational Baseline Establishment
The Operational Baseline defines the verified conditions against which future building behavior may be compared.
The baseline may include:
· Normal sensor ranges.
· Seasonal operating ranges.
· Expected energy and water use.
· HVAC performance.
· Electrical demand profiles.
· Plumbing pressure and flow patterns.
· Indoor temperature and humidity behavior.
· Envelope moisture conditions.
· Equipment vibration and sound patterns.
· Node, Cartridge, and Interface health indicators.
· Occupancy-related operating patterns.
· Normal control responses.
· Known exceptions and temporary conditions.
Baseline establishment shall combine approved design intent, commissioning results, manufacturer requirements, direct measurement, environmental context, and qualified human review.
The agent shall distinguish between:
· Design baseline.
· Commissioned baseline.
· Current operational baseline.
· Seasonal baseline.
· Occupancy-specific baseline.
· Temporary baseline.
· Post-repair baseline.
· Post-event recovery baseline.
A learned pattern shall not become an approved baseline automatically. Unsafe conditions, excessive resource use, chronic equipment degradation, or concealed defects shall not be normalized through repeated observation.
Baseline revisions shall identify the reason for the change, supporting evidence, affected systems, authorization, effective date, and previous baseline version.
37. Continuous Building Condition Monitoring
The Building Operations AI Agent may continuously monitor the condition of the building using available sensors, system events, equipment status, inspection records, occupant reports, and external information.
Monitoring may address:
· Structural behavior.
· Node and Interface condition.
· Envelope performance.
· Water intrusion.
· Mechanical equipment.
· Electrical systems.
· Plumbing systems.
· Indoor environmental quality.
· Energy and water consumption.
· Fire and life-safety system status.
· Physical security events.
· Occupant comfort.
· Communication and control availability.
Continuous monitoring does not require every component to contain its own sensor. System05 may use selected smart Nodes, centralized replaceable sensor modules, indirect measurements, equipment telemetry, and human inspections to obtain sufficient operational awareness.
The agent shall monitor the quality and availability of the monitoring system itself. Missing, stale, implausible, or contradictory data shall be reported as a loss of awareness rather than interpreted as evidence that the building is functioning normally.
Monitoring frequency shall reflect:
· System criticality.
· Rate of physical change.
· Sensor capabilities.
· Energy and communication limitations.
· Occupancy.
· Environmental conditions.
· Current risk level.
· Active alarms or recovery operations.
Monitoring shall preserve occupant privacy and avoid unnecessary collection of personal information.
38. Sensor Data Interpretation and Fusion
Sensor Data Interpretation and Fusion combine information from multiple sources to develop a more reliable understanding of building condition.
The agent may receive information from:
· Sensors integrated into smart Nodes.
· Centralized replaceable sensor modules.
· Cartridge condition indicators.
· Interface lock or connection signals.
· Equipment controllers.
· Environmental sensors.
· Utility meters.
· Cameras or imaging systems where authorized.
· Inspection devices.
· Occupant reports.
· External weather and hazard information.
Each input shall be evaluated for:
· Sensor identity.
· Measurement type.
· Units.
· Calibration status.
· Timestamp.
· Sampling rate.
· Location.
· Installation orientation.
· Expected accuracy.
· Communication quality.
· Operating range.
· Current health status.
Data fusion may use redundancy, correlation, physical relationships, temporal patterns, and engineering constraints to distinguish real building conditions from sensor noise or individual device failure.
Fused information shall retain traceability to its source measurements. The agent shall not present a fused or inferred result as a direct measurement.
Where a consequential decision depends on uncertain data, the agent should request independent confirmation, increase monitoring, recommend inspection, or restrict the proposed action.
39. Anomaly Detection
Anomaly Detection identifies conditions that differ materially from approved limits, expected behavior, established baselines, or related system observations.
Anomalies may include:
· Out-of-range measurements.
· Unexpected rate of change.
· Unusual energy or water consumption.
· Abnormal vibration, displacement, sound, or temperature.
· Conflicting sensor readings.
· Loss of communication.
· Repeated control failure.
· Unexpected equipment cycling.
· Interface lock-state changes.
· Moisture migration.
· Unrecognized configuration changes.
· Behavioral patterns associated with degradation.
The agent shall evaluate anomalies in context. A condition may be normal during maintenance or emergency operation but abnormal during ordinary occupancy.
Detected anomalies should be classified according to:
· Affected system.
· Location.
· Severity.
· Confidence.
· Urgency.
· Potential consequences.
· Duration.
· Recurrence.
· Required verification.
· Recommended response.
Anomaly detection shall not be treated as fault confirmation. The agent shall distinguish between a detected deviation, a suspected fault, a diagnosed cause, and a verified physical condition.
False alarms, missed detections, and threshold performance should be reviewed over time without weakening protection against low-frequency, high-consequence events.
40. Fault Diagnosis and Root-Cause Analysis
Fault Diagnosis and Root-Cause Analysis seek to determine why an abnormal condition has occurred and what systems or components may be responsible.
The agent may use:
· Sensor histories.
· Equipment events.
· Building topology.
· Node–Cartridge–Interface relationships.
· Control commands and responses.
· Maintenance history.
· Manufacturer documentation.
· Known failure modes.
· Environmental conditions.
· Recent configuration changes.
· Occupant and technician reports.
· Results of targeted tests.
Diagnosis should separate:
· Observed symptoms.
· Candidate causes.
· Supporting evidence.
· Conflicting evidence.
· Confidence level.
· Potential consequences.
· Additional tests required.
· Recommended containment.
· Recommended corrective action.
The agent should consider interactions between systems. For example, a comfort complaint may result from HVAC failure, envelope leakage, electrical control problems, sensor error, occupancy change, or an incorrect operational schedule.
Where several causes remain possible, the agent shall present them as ranked hypotheses rather than asserting an unsupported conclusion.
Safety-critical diagnosis shall be confirmed through appropriate inspection, testing, deterministic analysis, or qualified professional review before irreversible corrective action is taken.
41. Node, Cartridge and Interface Health Monitoring
The Building Operations AI Agent shall support condition awareness for System05 Nodes, Cartridges, and Interfaces according to their identities, functions, criticality, and available monitoring capabilities.
Monitoring may include:
· Connection and lock status.
· Alignment indicators.
· Movement or displacement.
· Strain and load-related signals.
· Temperature.
· Moisture exposure.
· Corrosion indicators.
· Seal condition.
· Electrical continuity.
· Communication continuity.
· Vibration.
· Evidence of tampering.
· Cartridge insertion or removal events.
· Sensor-module health.
· Inspection and maintenance status.
A Node may collect information from multiple physical locations through short conductors, mechanical indicators, optical paths, pressure channels, or other qualified signal-transfer methods. The smart module itself should remain accessible, replaceable, and upgradeable without requiring replacement of the structural Node.
The agent shall compare the observed condition with:
· Component identity.
· Approved configuration.
· Interface requirements.
· Installation record.
· Inspection criteria.
· Environmental exposure.
· Service history.
· Applicable operational limits.
The agent shall not assume that an unmonitored component is healthy. Lack of sensor evidence shall be distinguished from verified condition.
Suspected loss of connection integrity, unexpected Cartridge movement, or abnormal Node behavior shall trigger risk-appropriate inspection and escalation.
42. Structural Condition Awareness
Structural Condition Awareness enables the agent to identify indications that may require inspection or engineering evaluation.
The agent may monitor:
· Abnormal displacement.
· Unexpected strain patterns.
· Excessive vibration.
· Settlement indicators.
· Repeated impact events.
· Connection movement.
· Interface lock condition.
· Moisture or corrosion near structural elements.
· Temperature exposure.
· Post-seismic or post-storm behavior.
· Changes following repair, alteration, or change of use.
Structural awareness shall be based on the known load path:
Member → Cartridge → Node → Cartridge → Member
The agent should interpret observations within the topology of the structural system and identify potentially affected upstream and downstream components.
The Building Operations AI Agent shall not declare a structure safe solely on the basis of ordinary sensor readings. It shall not replace required inspection, structural calculation, testing, or professional judgment.
Following a material event, the agent may:
· Preserve relevant sensor data.
· Identify affected zones.
· Compare pre-event and post-event behavior.
· Restrict non-essential automated actions.
· Recommend evacuation or access control where authorized criteria are met.
· Support inspection planning.
· Record verified findings.
· Assist recovery coordination.
Authorization to reoccupy or certify structural adequacy shall remain with the appropriate human and regulatory authorities.
43. Building Envelope and Moisture Monitoring
The agent shall support monitoring of the building envelope to reduce concealed water damage, condensation, mold risk, thermal loss, material degradation, and indoor-environmental problems.
Monitoring may address:
· Roof and facade leakage.
· Window and door interfaces.
· Panel joints.
· Cartridge penetrations.
· Foundation moisture.
· Drainage performance.
· Indoor and cavity humidity.
· Surface temperature.
· Condensation risk.
· Thermal bridging.
· Air leakage indicators.
· Seal and membrane condition.
· Freeze–thaw exposure.
· Moisture migration between assemblies.
The agent should distinguish among liquid-water intrusion, vapor condensation, plumbing leakage, construction moisture, ground moisture, and sensor malfunction.
Moisture events shall be evaluated according to:
· Location.
· Duration.
· Material sensitivity.
· Temperature.
· Ventilation.
· Recurrence.
· Proximity to electrical or structural systems.
· Potential for concealed propagation.
· Required drying or inspection response.
The agent may recommend ventilation changes, localized isolation, inspection, drying, repair, or material replacement. Automated environmental responses shall not conceal the source of persistent moisture or substitute for necessary physical repair.
44. Mechanical and HVAC Operations
The Building Operations AI Agent may support operation and optimization of heating, ventilation, air-conditioning, and other mechanical systems.
Functions may include:
· Monitoring equipment status.
· Managing authorized schedules.
· Coordinating zones.
· Detecting abnormal cycling.
· Evaluating thermal performance.
· Monitoring airflow and pressure.
· Identifying filter or coil degradation.
· Detecting loss of efficiency.
· Supporting seasonal changeover.
· Coordinating ventilation with occupancy.
· Predicting maintenance needs.
· Comparing performance before and after service.
HVAC optimization shall preserve:
· Indoor-air-quality requirements.
· Moisture control.
· Freeze protection.
· Equipment operating limits.
· Required ventilation.
· Occupant accessibility needs.
· Life-safety coordination.
· Approved temperature limits.
The agent may autonomously adjust non-critical operational settings only within authorized ranges. It shall not override certified equipment protections, smoke-control logic, fire-system interfaces, or manufacturer safety limits.
The agent should explain material tradeoffs among comfort, energy use, equipment wear, humidity, ventilation, and cost when recommending operational changes.
45. Electrical System Operations
The Building Operations AI Agent may support awareness and bounded management of electrical systems without replacing required protective devices or qualified electrical work.
Electrical functions may include:
· Monitoring demand and consumption.
· Tracking circuit and equipment status.
· Identifying abnormal loads.
· Detecting power-quality events.
· Monitoring voltage, current, frequency, and temperature where available.
· Coordinating renewable generation.
· Coordinating energy storage.
· Managing authorized flexible loads.
· Detecting repeated protective-device operation.
· Supporting backup-power readiness.
· Preserving outage and fault records.
The agent shall respect the authority of circuit protection, grounding, isolation, emergency-power, and life-safety systems.
It shall not repeatedly reset a protective device without identifying and resolving the cause. It shall not energize equipment known or suspected to be unsafe, damaged, wet, incorrectly configured, or under maintenance.
Electrical optimization shall consider:
· Occupant safety.
· Equipment requirements.
· Critical loads.
· Emergency systems.
· Battery limitations.
· Utility constraints.
· Demand charges.
· Available generation.
· Weather and outage risk.
Actions involving electrical isolation, restoration, or switching shall require the authority and verification appropriate to their consequences.
46. Plumbing, Water and Leak Management
The Building Operations AI Agent may support water-system monitoring, conservation, leak detection, isolation, and recovery.
Functions may include:
· Monitoring flow and pressure.
· Detecting continuous or unexpected consumption.
· Identifying abnormal pressure changes.
· Localizing suspected leaks.
· Monitoring pump, valve, heater, and treatment-system status.
· Detecting freeze risk.
· Monitoring drainage or wastewater warnings.
· Coordinating authorized shutoff valves.
· Supporting water-quality monitoring.
· Estimating water loss.
· Recording leak and repair history.
Leak response should consider:
· Leak confidence.
· Expected damage.
· Occupancy.
· Affected zone.
· Critical water-dependent equipment.
· Fire-suppression systems.
· Sanitation needs.
· Freeze conditions.
· Availability of manual access.
Automatic isolation shall occur only through approved valves and policies. The agent shall not shut down fire-protection water supplies or other protected systems unless controlled by the applicable certified safety logic and authorized procedure.
After a leak, the agent may assist with isolation verification, moisture monitoring, drying, inspection, repair documentation, and restoration of service.
47. Indoor Environmental Quality
The agent shall support indoor environmental quality while recognizing that sensor measurements and occupant experience provide different but complementary information.
Indoor environmental parameters may include:
· Temperature.
· Relative humidity.
· Carbon dioxide.
· Carbon monoxide.
· Particulate matter.
· Volatile organic compounds.
· Ventilation indicators.
· Noise.
· Lighting.
· Odor reports.
· Radon or other regionally relevant hazards.
· Occupant comfort reports.
The agent shall evaluate sensor location, calibration, response time, environmental interference, and measurement limitations before interpreting results.
Indoor environmental management shall prioritize:
1. Life safety.
2. Occupant health.
3. Moisture and building protection.
4. Accessibility and essential comfort.
5. Energy and operational efficiency.
The agent may recommend ventilation, filtration, source removal, humidity control, inspection, or temporary occupancy restrictions. It shall not represent general-purpose sensor data as a medical diagnosis.
Privacy-preserving methods should be used when occupancy information is required. Environmental management should avoid unnecessary audio, video, biometric, or personally identifiable data.
48. Energy Management and Optimization
The Building Operations AI Agent may optimize energy performance within approved safety, health, comfort, operational, and contractual boundaries.
Energy-management functions may include:
· Load forecasting.
· Schedule optimization.
· HVAC optimization.
· Lighting control.
· Appliance and equipment coordination.
· Demand-response participation.
· Renewable-energy utilization.
· Energy-storage coordination.
· Peak-demand reduction.
· Tariff-aware operation.
· Energy anomaly detection.
· Performance comparison.
· Carbon and cost reporting.
The agent shall distinguish energy reduction from genuine operational efficiency. Energy use shall not be reduced in ways that create:
· Unsafe temperatures.
· Insufficient ventilation.
· Moisture accumulation.
· Freeze risk.
· Equipment damage.
· Accessibility barriers.
· Loss of essential services.
· Increased lifecycle cost.
· Hidden maintenance problems.
Optimization objectives shall be transparent and adjustable by authorized users. The agent should explain material conflicts among energy cost, comfort, equipment wear, resilience, and environmental performance.
Reported savings shall identify the comparison baseline, time period, assumptions, weather effects, occupancy effects, and material uncertainty.
49. Occupant Comfort, Accessibility and Preference Management
The Building Operations AI Agent may manage authorized occupant preferences while preserving safety, fairness, accessibility, privacy, and shared-building rules.
Preferences may relate to:
· Temperature.
· Humidity.
· Lighting.
· Ventilation.
· Noise.
· Schedules.
· Notifications.
· Interaction language.
· Interface complexity.
· Accessibility support.
· Energy-saving participation.
· Privacy settings.
The agent shall distinguish between:
· Individual preferences.
· Household or group preferences.
· Zone-level settings.
· Building-wide requirements.
· Accessibility needs.
· Medical instructions entered through authorized processes.
· Temporary requests.
· Safety and regulatory constraints.
Where preferences conflict, the agent should seek an equitable resolution using authorized priority rules. It shall not silently favor the most frequent, technically skilled, or highest-access user.
Accessibility needs shall be treated as functional requirements where applicable, not merely optional comfort preferences.
Preference learning shall remain transparent and correctable. Occupants shall be able to inspect, modify, suspend, or delete learned preferences where legally and technically appropriate.
50. Occupant Interaction and Natural-Language Interface
The Building Operations AI Agent should provide a clear natural-language interface through which authorized occupants can ask questions, report problems, request actions, and understand building conditions.
The interface may support:
· Spoken interaction.
· Text interaction.
· Mobile or wall-mounted interfaces.
· Accessible interaction modes.
· Multiple languages.
· Simplified explanations.
· Maintenance and emergency guidance.
· Status and consumption inquiries.
· Service requests.
· Preference changes.
The agent shall distinguish among:
· Information requests.
· Recommendations.
· Operational commands.
· Configuration-change requests.
· Emergency reports.
· Actions requiring approval.
Before consequential action, the agent shall confirm the requested outcome, affected system, relevant constraints, and authorization. Ambiguous language shall not be treated as approval for a hazardous or irreversible action.
The agent shall communicate uncertainty, system limitations, unavailable data, and unresolved risks in understandable language.
The interface shall not falsely represent the agent as a human professional, emergency responder, or regulatory authority. Where qualified assistance is necessary, the agent shall direct or escalate the user appropriately.
51. Alerts, Notifications and Escalation
The Building Operations AI Agent shall provide risk-appropriate alerts without overwhelming users with unnecessary or repetitive notifications.
Alerts should be classified by:
· Severity.
· Urgency.
· Confidence.
· Affected location.
· Affected system.
· Potential consequence.
· Required response.
· Escalation path.
· Expiration or resolution condition.
Alert levels may include:
· Informational.
· Advisory.
· Maintenance Required.
· Urgent.
· Safety-Critical.
· Emergency.
Each material alert should identify:
· What was observed.
· When and where it occurred.
· Whether the condition is measured, inferred, or reported.
· Why it matters.
· What immediate action is recommended.
· What action the agent has already taken.
· Who has been notified.
· How the alert can be acknowledged or resolved.
Failure to acknowledge a critical alert may trigger escalation to additional authorized recipients or services. Silence shall not be treated as approval for an otherwise unauthorized action.
Alert suppression, postponement, or closure shall be controlled and recorded. Acknowledgment shall not be confused with correction of the underlying condition.
52. Routine Operations and Building Automation
The Building Operations AI Agent may perform routine automation within explicitly authorized operational envelopes.
Routine operations may include:
· Approved lighting schedules.
· Temperature setbacks.
· Ventilation scheduling.
· Water-heating schedules.
· Non-critical load coordination.
· Irrigation management.
· Shade or facade-device operation.
· Occupancy-mode transitions.
· Reminder generation.
· Equipment sequencing.
· Routine operational reporting.
Each automated function shall define:
· Permitted actions.
· Operating range.
· Required inputs.
· Excluded conditions.
· Maximum duration.
· Verification method.
· Manual override.
· Failure response.
· Logging requirements.
Deterministic building controls shall continue to perform functions for which predictable real-time behavior is required. The AI agent may coordinate, optimize, or adjust their authorized parameters, but it shall not replace certified control logic without applicable qualification.
Automation shall remain observable. Authorized users should be able to determine what the agent changed, why it changed it, and how to return to a previous safe setting.
53. Inspection Planning
The Building Operations AI Agent may support risk-based inspection planning by combining component requirements, environmental exposure, operating history, detected anomalies, and lifecycle evidence.
Inspection planning may consider:
· Manufacturer intervals.
· Engineering Profile requirements.
· Component criticality.
· Age and usage.
· Environmental exposure.
· Sensor trends.
· Previous defects.
· Repairs and modifications.
· Hazard events.
· Accessibility.
· Consequences of failure.
· Required professional qualifications.
The agent may generate:
· Inspection priorities.
· Inspection schedules.
· Affected asset lists.
· Access instructions.
· Safety prerequisites.
· Required tools.
· Expected evidence.
· Acceptance criteria.
· Follow-up actions.
Sensor monitoring shall not eliminate required physical inspection unless an approved procedure explicitly allows it.
Inspection results shall be associated with the identities of the inspected components and incorporated into the Digital Twin, maintenance history, and applicable evidence records.
The agent shall distinguish between overdue inspection, failed inspection, incomplete inspection, and absence of an inspection requirement.
54. Preventive and Predictive Maintenance
The agent shall support both preventive and predictive maintenance.
Preventive maintenance is performed according to defined time, usage, environmental, or regulatory intervals. Predictive maintenance is initiated based on evidence that condition or performance is approaching an unacceptable state.
Maintenance planning may use:
· Operating hours.
· Cycle counts.
· Sensor trends.
· Efficiency loss.
· Vibration.
· Temperature.
· Pressure.
· Leakage.
· Environmental exposure.
· Previous failure history.
· Manufacturer guidance.
· Component criticality.
· Spare-part availability.
Predictive recommendations shall identify:
· The predicted condition.
· Supporting evidence.
· Estimated time or usage to intervention.
· Confidence and uncertainty.
· Consequences of delay.
· Recommended maintenance window.
· Required inspection or confirmation.
· Relevant parts and skills.
Maintenance optimization shall not defer required work solely to reduce short-term cost.
After maintenance, the agent should verify restoration of function, update relevant records, establish a new baseline where appropriate, and monitor for recurrence.
55. Service Request and Contractor Coordination
The Building Operations AI Agent may assist with preparing, routing, scheduling, and tracking service requests.
A service request may contain:
· Affected asset and identity.
· Location.
· Reported symptoms.
· Relevant observations.
· Diagnostic evidence.
· Severity and urgency.
· Required qualifications.
· Access requirements.
· Safety conditions.
· Recommended tools or parts.
· Warranty status.
· Authorized work scope.
· Required completion evidence.
The agent may support contractor identification and scheduling only through approved procurement and authorization processes. It shall not independently enter contracts, approve costs, disclose protected information, or authorize work beyond its assigned authority.
Contractors should receive only the information necessary for their work. Occupant, security, access, and building data shall remain protected.
After service, the agent may collect:
· Work performed.
· Components removed or installed.
· Technician identity.
· Test results.
· Photographs or measurements.
· Warranty information.
· Remaining deficiencies.
· Recommended follow-up.
· Completion approval.
A contractor’s statement of completion shall not automatically establish technical acceptance. Required verification and owner or professional approval shall still be obtained.
56. Asset, Spare-Part and Warranty Management
The agent may maintain an operational inventory of building assets, replaceable components, spare parts, consumables, tools, and warranties.
Asset records may include:
· Digital identity.
· Manufacturer.
· Model and version.
· Installation date.
· Location.
· Approved configuration.
· Interface compatibility.
· Service history.
· Expected service life.
· Warranty terms.
· Required consumables.
· Replacement options.
· Storage conditions.
· End-of-life pathway.
Spare-part management may consider:
· Criticality.
· Failure probability.
· Procurement lead time.
· Storage life.
· Compatibility.
· Local availability.
· Cost.
· Shared use across buildings.
· Emergency requirements.
The agent may alert users before warranty expiration, identify potentially covered failures, and prepare evidence needed for a claim. It shall not misrepresent fault cause, service history, or eligibility.
Compatibility shall be verified through authoritative identities, Interface requirements, and applicable configuration rules rather than similarity of name or appearance.
57. Component Replacement and Upgrade Support
The agent may assist in planning the replacement or upgrade of Nodes, Cartridges, sensor modules, equipment, finishes, utilities, and other replaceable assets.
Support may include:
· Identifying the affected component.
· Confirming its identity and configuration.
· Retrieving compatible alternatives.
· Evaluating Interface compatibility.
· Identifying required adapters.
· Checking physical access.
· Reviewing system dependencies.
· Planning isolation and removal.
· Preparing installation instructions.
· Defining verification tests.
· Updating lifecycle records.
The agent shall distinguish between:
· Like-for-like replacement.
· Certified compatible replacement.
· Replacement requiring an adapter.
· Functional upgrade.
· Capacity change.
· Safety-relevant modification.
· Unapproved substitution.
A replacement shall not be considered complete until identity, installation, connection, configuration, and required testing have been verified.
Smart modules should be replaceable and upgradeable independently of the structural Node wherever the architecture permits. Replacement of a digital or sensor module shall not alter the structural status of the Node unless the physical work affects the structural Interface.
58. Configuration Impact Awareness
Before recommending or executing a change, the Building Operations AI Agent shall evaluate its potential effect on the wider building configuration.
Configuration impact analysis may consider:
· Structural load paths.
· Interface compatibility.
· Mechanical dependencies.
· Electrical capacity.
· Plumbing connections.
· Fire and life-safety coordination.
· Envelope continuity.
· Moisture behavior.
· Energy performance.
· Control logic.
· Digital identity.
· Sensor coverage.
· Maintenance access.
· Warranty status.
· Code and certification implications.
· Future replaceability.
The agent shall identify whether a proposed change is:
· Operational only.
· Temporary.
· Reversible.
· Configuration-affecting.
· Safety-relevant.
· BIOS-recordable.
· Subject to Compiler validation.
· Subject to engineering or regulatory approval.
Material configuration changes shall be evaluated before physical execution and recorded after verification.
The Digital Twin may represent a proposed or observed change, but the Building BIOS shall not be updated to an approved configuration until the required validation and authorization are complete.
The agent shall warn when a local change may create a non-local consequence elsewhere in the building.
59. Safety, Physical Security and Life-Safety Coordination
The Building Operations AI Agent may coordinate information and assistance relating to safety, physical security, and life-safety systems, but it shall not replace certified protective systems or emergency authorities.
The agent may support:
· Alarm interpretation.
· Occupant notification.
· Access-status awareness.
· Hazard localization.
· Emergency lighting status.
· Fire-system event coordination.
· Security-system integration.
· Safe shutdown support.
· Responder information.
· Post-event records.
· Inspection and maintenance reminders.
Required fire detection, suppression, emergency communication, egress, access control, and protective functions shall remain capable of operating independently of the AI agent where required.
The agent shall not:
· Disable required alarms.
· Obstruct egress.
· Conceal safety events.
· Unlock or lock protected areas without authority.
· Override responder control.
· Treat security objectives as superior to life safety.
· Use unverified AI inference as the sole basis for high-consequence security action.
Safety and security information shall be access-controlled. The agent shall avoid exposing building vulnerabilities, occupant locations, access credentials, or emergency-system details to unauthorized parties.
Where safety and security objectives conflict, applicable life-safety requirements and authorized emergency procedures shall govern.
60. Emergency and Recovery Assistance
During an emergency, the Building Operations AI Agent may provide situational awareness, communication, bounded protective action, and recovery support within an approved emergency operating mode.
Emergency functions may include:
· Receiving verified alarms.
· Identifying affected zones.
· Communicating instructions.
· Providing accessible occupant guidance.
· Supporting evacuation or shelter procedures.
· Isolating authorized non-critical systems.
· Preserving emergency-system priority.
· Providing responders with approved building information.
· Recording event chronology.
· Monitoring changing conditions.
· Supporting post-event inspection.
· Coordinating recovery tasks.
The agent shall clearly distinguish between confirmed emergencies, suspected hazards, false alarms, and unavailable information.
Emergency actions shall follow pre-approved procedures, certified control logic, and responder authority. The agent shall not improvise actions beyond its qualified emergency scope.
Following an event, recovery assistance may include:
· Preserving evidence.
· Identifying affected assets.
· Comparing pre-event and post-event conditions.
· Establishing restricted zones.
· Planning inspections.
· Coordinating temporary services.
· Tracking repairs.
· Updating the Digital Twin.
· Supporting authorized BIOS revisions.
· Establishing a new operational baseline.
Return to occupancy or normal service shall require the approvals applicable to the event and affected systems.
61. Manual, Degraded and Offline Operation
System05 buildings shall remain capable of safe operation when the Building Operations AI Agent is unavailable, disconnected, impaired, suspended, outdated, or under maintenance.
Manual operation shall provide authorized users with practical means to control essential building functions without depending on natural-language interaction, cloud services, or AI reasoning.
Degraded operation may occur because of:
· Sensor failure.
· Communication loss.
· Data conflict.
· Tool unavailability.
· Cybersecurity restrictions.
· Power interruption.
· Model or software fault.
· Registry unavailability.
· Missing permissions.
· Partial equipment failure.
When degraded, the agent shall:
· Identify affected capabilities.
· Reduce authority accordingly.
· Preserve the last verified safe state where appropriate.
· Avoid unsupported conclusions.
· Notify authorized users.
· Record the degraded condition.
· Provide available manual procedures.
· Escalate unresolved risk.
Offline operation should retain sufficient local capability for:
· Essential environmental control.
· Required life-safety functions.
· Manual equipment control.
· Local alarms.
· Emergency shutdown.
· Access to critical instructions.
· Preservation of essential operational records.
Restoration of connectivity shall not automatically authorize the agent to resume interrupted actions. The agent shall verify current building state, reconcile offline events, revalidate permissions, and identify configuration conflicts before returning to normal operation.

PART IV — Building BIOS, Digital Twin & Data Integration
62. Building BIOS as the Operational Authority
The Building BIOS shall serve as the authoritative operational foundation of a System05 building. It shall define the approved configuration, recognized component identities, functional relationships, operating limits, permitted state transitions, control boundaries, safety constraints, and interfaces through which operational systems may interact with the building.
The Building BIOS shall establish:
· What is installed.
· Where it is installed.
· How components are connected.
· Which functions are available.
· Which dependencies exist.
· What operating ranges are approved.
· Which actions are permitted.
· Which actions require approval.
· Which systems are protected.
· What constitutes a valid configuration.
· What evidence supports the current approved state.
The Building BIOS shall remain distinct from both the Digital Twin and the Building AI Clone. The Digital Twin represents observed, measured, reported, inferred, and estimated physical conditions. The Building AI Clone interprets information and supports decisions. Neither shall independently redefine the approved building configuration.
Operational systems and agents shall use the Building BIOS to determine whether a proposed command is compatible with the building’s approved configuration. A physically possible action shall not be treated as authorized merely because a device can execute it.
Protected BIOS records shall be:
· Authenticated.
· Versioned.
· Access-controlled.
· Traceable.
· Recoverable.
· Validated before activation.
· Linked to supporting engineering evidence.
· Protected against unauthorized modification.
Where the observed building condition differs from the Building BIOS, the discrepancy shall be recorded and reconciled. The observed condition shall not silently overwrite the approved configuration, and the approved configuration shall not be falsely presented as the current physical condition.
63. Digital Twin Integration
The Digital Twin shall provide a continuously evolving representation of the physical building, its components, systems, environment, and operational condition.
The Digital Twin may contain:
· Current sensor observations.
· Equipment and system states.
· Component condition.
· Spatial and topological relationships.
· Operational events.
· Maintenance and inspection results.
· Environmental conditions.
· Occupancy-related information where authorized.
· Derived indicators.
· Estimated states.
· Predicted conditions.
· Proposed future configurations.
· Historical snapshots.
The Digital Twin shall be initialized from the approved Building BIOS but shall remain capable of representing deviations between the approved configuration and the observed physical asset.
Every significant Digital Twin value should identify whether it is:
· Directly measured.
· Reported by a human.
· Imported from another system.
· Derived by deterministic calculation.
· Estimated through state estimation.
· Inferred by an AI agent.
· Predicted.
· Simulated.
· Verified through inspection.
· Unavailable or unknown.
The Digital Twin shall preserve links between component identities, Nodes, Cartridges, Interfaces, equipment, zones, and operational systems. It should support navigation from a detected condition to the affected physical component, its BIOS definition, its history, and its supporting evidence.
Digital Twin updates shall not automatically change protected BIOS configuration. A verified physical modification may initiate a configuration-reconciliation and BIOS-update process, but formal acceptance shall require the applicable validation and authorization.
64. BDL and Engineering Compiler Integration
The Building Definition Language shall provide the structured definition from which approved engineering and operational information may be compiled.
BDL may define:
· Spatial organization.
· Structural configuration.
· Nodes, Cartridges, and Interfaces.
· Installed systems.
· Component identities.
· Functional relationships.
· Engineering Profiles.
· Operating constraints.
· Control zones.
· Inspection requirements.
· Lifecycle requirements.
· Robot-access requirements.
· Safety and emergency relationships.
The Engineering Compiler shall transform relevant BDL definitions into validated outputs suitable for construction, commissioning, Building BIOS initialization, Digital Twin initialization, inspection, maintenance, manufacturing, and robotic execution.
The Compiler may generate:
· Validated configuration packages.
· BIOS initialization records.
· Interface compatibility results.
· Operational limit sets.
· Component and connection registries.
· Control-point mappings.
· Sensor mappings.
· Inspection plans.
· Maintenance requirements.
· Robot-readable work instructions.
· Configuration hashes and signatures.
· Evidence and conformance reports.
The Engineering Compiler shall not operate as an unrestricted real-time building controller. Its role is to validate and generate trusted engineering outputs, while runtime actions remain governed by the Building BIOS, deterministic controls, applicable safety systems, and authorized agents.
Material operational changes that alter configuration assumptions shall be returned to the BDL and Compiler workflow where required. Runtime adaptation shall not be used to bypass engineering validation.
65. Canonical Operational State
System05 shall maintain a Canonical Operational State through which authorized systems can obtain a consistent interpretation of the building’s current operational condition.
The Canonical Operational State may combine:
· Approved configuration from the Building BIOS.
· Observed physical state from the Digital Twin.
· Current equipment status.
· Active commands.
· Pending actions.
· Agent runtime states.
· Alarms and emergency conditions.
· Communication availability.
· Degraded capabilities.
· Temporary overrides.
· Unresolved configuration conflicts.
· Confidence and uncertainty.
· Applicable time and validity information.
Operational state shall distinguish among:
· Approved state.
· Desired state.
· Commanded state.
· Reported state.
· Observed state.
· Estimated state.
· Verified state.
· Predicted state.
· Unknown state.
· Conflicted state.
No single state label shall conceal a material disagreement between these categories. For example, a valve commanded closed but observed open shall be represented as a command–feedback conflict.
The Canonical Operational State shall be assembled through defined rules rather than informal AI interpretation alone. AI agents may assist with state estimation and conflict explanation, but the origin, confidence, and authority of each state element shall remain visible.
Systems consuming the Canonical Operational State shall be able to determine its timestamp, completeness, freshness, affected scope, and applicable limitations.
66. Operational Events and State Transitions
Material changes in building condition shall be represented as Operational Events.
Operational Events may include:
· Sensor observations.
· Threshold crossings.
· Commands.
· Equipment responses.
· Alarm activations.
· Component insertion or removal.
· Interface lock changes.
· Configuration changes.
· Occupancy-mode changes.
· Agent actions.
· Human overrides.
· Maintenance actions.
· Inspection results.
· Communication failures.
· Cybersecurity events.
· Emergency declarations.
· Recovery milestones.
Every material event should identify:
· Event identity.
· Source.
· Time.
· Affected component or zone.
· Previous state.
· New state or requested state.
· Evidence.
· Confidence.
· Initiating authority.
· Related command or task.
· Operational consequence.
· Required acknowledgment or response.
State transitions shall occur only through recognized transition rules. Transitions affecting safety, authority, configuration, or protected systems may require additional evidence, approval, or verification.
An event indicating a transition shall not always prove that the transition completed. System05 shall distinguish between:
· Transition requested.
· Transition authorized.
· Transition initiated.
· Transition physically observed.
· Transition verified.
· Transition failed.
· Transition reversed.
Events shall remain ordered, correlated, and traceable so that the sequence leading to an operational condition can be reconstructed.
67. Sensor Evidence and Data Quality
Sensor information shall be treated as engineering evidence with defined limitations rather than as inherently correct data.
Each significant sensor record should include:
· Sensor identity.
· Sensor type.
· Measurement units.
· Physical location.
· Measurement target.
· Calibration status.
· Accuracy or tolerance.
· Sampling method.
· Timestamp.
· Communication status.
· Power status.
· Environmental limitations.
· Data-processing history.
· Current health indication.
Data quality evaluation may consider:
· Completeness.
· Freshness.
· Accuracy.
· Precision.
· Consistency.
· Plausibility.
· Resolution.
· Calibration validity.
· Communication reliability.
· Redundancy.
· Agreement with related measurements.
· Suitability for the intended decision.
A missing or failed sensor shall not be interpreted as a normal physical condition. The absence of evidence shall remain distinguishable from evidence of absence.
Safety-critical determinations should use independent confirmation when required by the applicable risk and Engineering Profile. Confirmation may come from redundant sensors, deterministic physical relationships, inspection, testing, or qualified human judgment.
Processed, filtered, fused, or AI-interpreted sensor information shall remain traceable to the original measurements. Original evidence shall be preserved according to applicable retention requirements.
68. Uncertainty and Confidence Management
System05 shall explicitly represent uncertainty in observations, estimates, diagnoses, predictions, and recommendations.
Uncertainty may arise from:
· Measurement error.
· Sensor degradation.
· Missing information.
· Time delay.
· Conflicting sources.
· Incomplete configuration.
· Model limitations.
· Environmental variability.
· Human-report uncertainty.
· Communication loss.
· Unknown physical changes.
· AI inference.
· Future prediction.
Confidence shall be associated with a defined claim and shall not be expressed as a general property of the agent. High confidence in detecting an abnormal condition does not necessarily imply high confidence in its cause or recommended correction.
Where practical, the system should identify:
· The uncertain value or conclusion.
· The source of uncertainty.
· The estimated confidence or range.
· The decision affected.
· The consequence of error.
· The evidence required to reduce uncertainty.
· The validity period of the estimate.
Low-confidence information may still justify precautionary action when the potential consequence is severe. Conversely, high model confidence shall not authorize an action that exceeds the agent’s permission or professional scope.
Uncertainty shall be communicated in language appropriate to the user. The system shall avoid both false precision and vague warnings that provide no basis for responsible action.
69. Time Synchronization and State Estimation
Reliable operational understanding requires a consistent time architecture across sensors, controllers, agents, the Building BIOS, the Digital Twin, and external systems.
System05 shall support:
· Synchronized clocks.
· Source timestamps.
· Receipt timestamps.
· Known clock offsets.
· Time-zone identification.
· Event ordering.
· Validity periods.
· Data-freshness limits.
· Delayed-data identification.
· Offline-event reconciliation.
Where exact synchronization is unavailable, the system shall record the limitation and avoid representing uncertain event order as established fact.
State Estimation may combine past observations, current measurements, physical models, operational commands, and known system relationships to estimate conditions that cannot be measured directly.
Estimated states shall identify:
· The estimation method.
· Source observations.
· Applicable model.
· Estimated time.
· Confidence or uncertainty.
· Assumptions.
· Validity period.
· Conditions that would invalidate the estimate.
The system shall distinguish between a current measurement and an estimate carried forward from an earlier state. Stale data shall not remain operationally valid indefinitely merely because no newer measurement exists.
Following offline operation, time discontinuity, or communication recovery, the system shall reconcile event chronology before resuming consequential automated actions.
70. Command, Action and Feedback Model
Every consequential operational command shall be represented through a controlled command–action–feedback process.
A command should define:
· Command identity.
· Issuing agent or person.
· Authority basis.
· Target component or system.
· Requested outcome.
· Permitted execution window.
· Preconditions.
· Safety constraints.
· Expected response.
· Verification method.
· Cancellation or rollback method.
· Expiration condition.
Before execution, the receiving system shall verify that the command is authentic, current, compatible, authorized, and applicable to the present operational state.
System05 shall distinguish among:
· Requested action.
· Authorized action.
· Issued command.
· Accepted command.
· Physical execution.
· Reported completion.
· Independently verified outcome.
· Failed or partial execution.
Command acknowledgment shall not be treated as proof of physical completion. Feedback should be obtained from the controlled device, related sensors, or another suitable verification source.
Where execution differs from the requested outcome, the discrepancy shall generate an operational event and risk-appropriate response. Repeated commands shall not be used to conceal an unresolved failure.
71. Configuration Conflict and State Reconciliation
A Configuration Conflict exists when approved records, observed conditions, reported equipment states, or external systems materially disagree.
Conflicts may involve:
· Installed component identity.
· Component version.
· Physical location.
· Interface connection.
· Control mapping.
· Operating limit.
· Firmware or software version.
· Sensor assignment.
· Equipment capability.
· Maintenance status.
· Temporary modification.
· BIOS and Digital Twin state.
· Local and cloud records.
Conflict reconciliation shall:
· Identify the conflicting claims.
· Preserve their sources.
· Determine their authority and freshness.
· Evaluate operational consequences.
· Restrict unsafe actions where necessary.
· Request inspection or confirmation.
· Record the resolution.
· Prevent silent overwriting of protected information.
The newest record shall not automatically prevail. A recent unverified observation may be less authoritative than an approved configuration, while a verified physical change may prove that the approved configuration is outdated.
During unresolved conflict, the system shall apply an appropriate restricted or degraded state. Agents shall not select whichever record best supports their preferred action.
Resolution may require physical inspection, identity scanning, diagnostic testing, Compiler validation, professional approval, or controlled BIOS revision.
72. Operational History and Data Provenance
System05 shall preserve sufficient Operational History to reconstruct material building conditions, decisions, commands, changes, and interventions.
Operational history may include:
· State transitions.
· Sensor observations.
· Commands and feedback.
· Agent recommendations and actions.
· Human approvals.
· Overrides.
· Alarms.
· Maintenance.
· Inspections.
· Component replacement.
· Configuration changes.
· Cybersecurity events.
· Emergency operations.
· Recovery actions.
Data Provenance shall identify:
· Who or what created the record.
· Source system.
· Creation time.
· Applicable component or building.
· Original data type.
· Processing or transformation history.
· Version.
· Integrity status.
· Authority level.
· Confidence.
· Supporting evidence.
· Subsequent corrections.
Corrections shall not erase the original record when the original is required for audit, safety, contractual, or regulatory purposes. Instead, the correction shall be linked to the earlier record with its reason and authority.
Retention periods shall reflect safety, lifecycle, privacy, warranty, legal, and operational requirements. Personal information shall not be retained merely because storage is technically available.
73. Recompilation and Engineering Change Triggers
Operational information may reveal that the current engineering definition requires review, modification, or recompilation.
Triggers may include:
· Component replacement with a different model.
· Capacity change.
· New Cartridge or Interface.
· Structural modification.
· Control-system modification.
· Repeated operation outside expected limits.
· Change of occupancy or use.
· New Engineering Profile.
· Code or regulatory change.
· Safety-related discovery.
· Material sensor reconfiguration.
· Firmware change affecting behavior.
· Emergency repair.
· Unapproved physical modification.
· Significant Digital Twin–BIOS conflict.
The agent shall classify a proposed or observed change according to whether it is:
· Routine operation.
· Parameter adjustment.
· Temporary override.
· Like-for-like replacement.
· Configuration change.
· Engineering change.
· Safety-critical change.
· Change requiring regulatory approval.
Where recompilation is required, the affected BDL definition shall be updated through a controlled engineering process. The Engineering Compiler shall evaluate compatibility, dependencies, constraints, and evidence before producing an updated package.
The previous approved configuration shall remain recoverable. A new compiled configuration shall not become operational merely because compilation completed; required review, authorization, commissioning, and physical verification shall also occur.
74. APIs and External System Integration
System05 shall provide controlled APIs through which authorized external systems can retrieve information, submit requests, receive events, or execute permitted functions.
External integrations may include:
· Building automation systems.
· Energy-management platforms.
· Utility services.
· Maintenance systems.
· Emergency systems.
· Robotics platforms.
· Manufacturer services.
· Inspection tools.
· Engineering software.
· Owner applications.
· Authorized cloud services.
· Regulatory or certification systems.
APIs shall define:
· Identity and authentication.
· Permission scope.
· Data schema.
· Units and coordinate systems.
· Version.
· Supported operations.
· Rate and resource limits.
· Error behavior.
· Event delivery.
· Data classification.
· Logging requirements.
· Deprecation policy.
External systems shall receive only the access required for their approved function. Read access shall not imply command authority, and command authority shall not imply configuration-modification authority.
API failure shall not disable essential local safety functions. Critical operations shall retain appropriate local control, manual access, and degraded-mode behavior.
75. Data Ownership, Portability and Interoperability
Building owners and other authorized stakeholders shall retain practical access to the operational and lifecycle information necessary to operate, maintain, repair, transfer, and upgrade the building.
Data portability should include:
· Building BIOS records.
· BDL definitions where rights permit.
· Digital Twin records.
· Component identities.
· Configuration history.
· Maintenance and inspection history.
· Operational baselines.
· Warranties.
· Relevant sensor history.
· Agent action records.
· Evidence packages.
· User-authorized preferences.
System05 shall promote open, documented, and versioned formats to reduce dependence on a single manufacturer, AI provider, cloud service, maintenance contractor, or software platform.
Interoperability shall preserve meaning, not merely file transfer. Exported information should retain identities, units, relationships, timestamps, provenance, confidence, permissions, and applicable versions.
Ownership of the physical building shall not automatically grant unrestricted rights to personal occupant data, proprietary manufacturer information, or regulated records. Rights and responsibilities shall be defined by data category and applicable law.
Loss or termination of a service provider shall not make the building inoperable or erase its authoritative operational history.

PART V — Authority, Safety, Security, Privacy & Trust
76. Agent Authority Levels
System05 shall define explicit Agent Authority Levels based on the consequences of the functions an agent may perform.
Authority levels may include:
· Observe.
· Inform.
· Recommend.
· Prepare.
· Coordinate.
· Request Approval.
· Execute Reversible Action.
· Execute Bounded Operational Action.
· Execute Emergency Pre-Authorized Action.
· Administer Protected Configuration.
Authority shall be granted by function, building, system, zone, lifecycle phase, operating state, and time. An agent shall not receive universal authority merely because it has been approved for one task.
Higher authority shall require stronger identity, qualification, monitoring, verification, and revocation controls.
Authority shall not be inferred from:
· Technical capability.
· Model intelligence.
· Tool availability.
· Physical connectivity.
· Prior action.
· User familiarity.
· Another agent’s authority.
· Emergency language without verified conditions.
An agent shall expose its current authority in a form understandable to users and connected systems.
77. Advisory, Supervisory and Autonomous Modes
System05 agents may operate in Advisory, Supervisory, or Autonomous modes.
In Advisory Mode, the agent may observe, analyze, explain, simulate, and recommend, but shall not execute consequential physical actions.
In Supervisory Mode, the agent may prepare actions, coordinate systems, and execute only after required human or system approval.
In Autonomous Mode, the agent may execute predefined actions within a verified operational envelope without case-by-case approval.
Mode assignment shall be capability-specific. An agent may operate autonomously for lighting schedules while remaining advisory for structural, electrical-isolation, or life-safety matters.
Mode transitions shall be:
· Authorized.
· Recorded.
· Time-bounded where appropriate.
· Sensitive to operational state.
· Reversible.
· Re-evaluated after material changes.
Loss of required sensors, communication, verification, permissions, or safety services shall cause the affected capability to move to a more restrictive mode.
78. Human-in-the-Loop Requirements
Human involvement shall be required where judgment, accountability, consent, professional qualification, or consequence exceeds the authorized autonomous scope.
Human review may be required for:
· Structural or life-safety decisions.
· Protected BIOS changes.
· Major configuration changes.
· Irreversible physical actions.
· High-cost commitments.
· Occupancy restrictions.
· Disclosure of sensitive information.
· Professional certification.
· Emergency decisions outside pre-approved procedures.
· Actions with unresolved material uncertainty.
Human participation shall be meaningful. The responsible person shall receive sufficient information to understand:
· The proposed action.
· Its basis.
· Expected benefits.
· Material risks.
· Uncertainty.
· Alternatives.
· Affected systems.
· Reversibility.
· Required response time.
A nominal approval button shall not satisfy human-in-the-loop requirements when the person lacks necessary context or realistic opportunity to reject the action.
79. Approval Gates and Separation of Duties
Approval Gates shall prevent consequential actions from proceeding until required conditions and authorizations are satisfied.
An approval gate may require:
· Verified identity.
· Required role.
· Evidence package.
· Compiler validation.
· Safety review.
· Cost approval.
· Occupant consent.
· Professional approval.
· Regulatory approval.
· Physical verification.
· Independent second-person confirmation.
Separation of Duties should be applied where one person or agent should not control the entire process.
Functions that may require separation include:
· Proposing and approving a protected change.
· Compiling and activating a configuration.
· Performing and accepting an inspection.
· Requesting and authorizing payment.
· Diagnosing and certifying a safety condition.
· Granting and using privileged access.
Approval shall apply only to the specific action, scope, configuration, and validity period presented. Material changes after approval shall invalidate or reopen the gate.
80. Human Override, Emergency Stop and Manual Control
Authorized humans shall retain effective means to interrupt, override, restrict, or disable AI-controlled functions.
Override mechanisms may include:
· Physical manual controls.
· Local control panels.
· Emergency-stop devices.
· Software suspension.
· Capability revocation.
· Network isolation.
· Safe-mode activation.
· Manual equipment control.
Emergency Stop functions shall be direct, identifiable, accessible, and independent of the AI agent where appropriate.
The agent shall not obstruct, delay, conceal, or automatically reverse an authorized human override unless doing so is necessary to prevent a clearly defined immediate hazard under certified safety logic.
Override events shall record:
· Initiating person or system.
· Time.
· Affected capability.
· Previous state.
· Resulting state.
· Reason where available.
· Conditions for restoration.
Return from override or emergency stop shall require verification that the affected systems are safe and that the original cause has been addressed.
81. Agent Safety Envelope and Forbidden Actions
Every operational agent shall have a defined Safety Envelope describing the conditions within which it may act.
The Safety Envelope may define:
· Permitted systems.
· Operating ranges.
· Maximum command magnitude.
· Maximum duration.
· Required observations.
· Excluded states.
· Required approvals.
· Verification requirements.
· Rollback provisions.
· Emergency limitations.
Forbidden Actions shall include actions the agent may not perform even when requested by an ordinary user.
Forbidden actions may include:
· Disabling required safety devices.
· Concealing alarms.
· Expanding its own permissions.
· Altering protected evidence.
· Bypassing approval gates.
· Operating beyond certified limits.
· Falsifying component identity or condition.
· Treating simulated results as verified reality.
· Executing an unsafe configuration.
· Preventing authorized emergency intervention.
Forbidden-action rules shall be enforced through independent controls where practicable and shall not rely solely on natural-language instructions to the agent.
82. Independence of Safety-Critical Controls
Safety-critical controls shall retain appropriate functional independence from general-purpose AI agents.
Independent systems may include:
· Fire detection.
· Fire suppression.
· Emergency communication.
· Electrical protection.
· Pressure and temperature protection.
· Emergency shutdown.
· Egress systems.
· Structural warning systems.
· Gas detection.
· Critical access and responder controls.
The AI agent may receive information from or provide bounded assistance to such systems, but it shall not become their sole means of detection, decision, or actuation unless specifically qualified under the applicable safety framework.
Failure, compromise, disconnection, or suspension of the agent shall not prevent a safety-critical system from performing its required function.
Information from the agent shall not silently change certified thresholds, logic, or protection settings.
83. Fail-Safe Behavior and Graceful Degradation
System05 agents and connected systems shall fail toward a condition appropriate to the affected hazard.
Fail-safe behavior may include:
· Maintaining the last verified safe setting.
· Stopping motion.
· Removing non-essential energy.
· Preserving ventilation or freeze protection.
· Restricting access.
· Returning control to deterministic systems.
· Requesting human intervention.
· Entering local manual mode.
The correct fail-safe condition may differ by system. Loss of communication should not automatically close, open, energize, or de-energize every device without regard to physical consequence.
Graceful degradation shall preserve unaffected capabilities while restricting those that can no longer operate reliably.
A degraded state shall identify:
· The failed dependency.
· Affected capabilities.
· Remaining functionality.
· Current limitations.
· Required manual actions.
· Recovery conditions.
Degradation shall not remain hidden behind apparently normal user interfaces.
84. Emergency Authority and Escalation
Emergency Authority shall be explicitly defined before an emergency occurs.
Pre-authorized emergency functions may include:
· Sending alerts.
· Activating approved emergency modes.
· Isolating non-critical systems.
· Providing evacuation guidance.
· Supporting emergency ventilation.
· Preserving emergency power.
· Unlocking designated egress paths.
· Providing approved information to responders.
Emergency authority shall be:
· Limited to defined conditions.
· Proportionate to the hazard.
· Time-bounded.
· Logged.
· Revocable.
· Subordinate to responder authority.
· Subject to post-event review.
The declaration of an emergency shall not grant unrestricted control. The agent shall not use emergency status to modify protected configurations, access unrelated personal information, or continue elevated authority after the emergency ends.
Where an event exceeds the agent’s defined emergency scope, the agent shall escalate rather than improvise.
85. Agent Identity, Authentication and Access Control
Every participating agent shall possess a verifiable identity distinct from its provider, user, device, and current session.
Identity records may include:
· Agent identifier.
· Provider.
· Agent type.
· Manifest.
· Model and software version.
· Deployment location.
· Building assignment.
· Credential status.
· Qualification status.
· Active permissions.
· Revocation status.
Authentication shall occur before access to protected System05 information or functions.
Access control shall follow:
· Least privilege.
· Deny by default.
· Role or attribute-based authorization.
· Context-sensitive evaluation.
· Time limitation.
· Credential rotation.
· Revocation.
· Auditability.
Shared or anonymous privileged agent accounts should not be used. Actions shall remain attributable to the responsible agent and initiating authority.
86. Cybersecurity Architecture
System05 cybersecurity shall protect the confidentiality, integrity, availability, authenticity, and recoverability of building systems and information.
The architecture should include:
· Network segmentation.
· Secure identity management.
· Encrypted communications.
· Secure credential storage.
· Signed software and configurations.
· Device authentication.
· Access monitoring.
· Vulnerability management.
· Secure update mechanisms.
· Backup and recovery.
· Intrusion detection.
· Incident containment.
· Local safe operation.
Building networks should separate safety-critical controls, operational technology, occupant services, guest devices, external services, and maintenance access according to risk.
Cybersecurity controls shall consider the long service life of buildings. Components that cannot be updated securely shall be isolated, monitored, replaced, or restricted.
AI convenience shall not justify exposing unrestricted building-control interfaces to public networks or general-purpose applications.
87. Malicious Input and Prompt-Injection Protection
System05 agents shall treat external instructions, documents, messages, websites, sensor metadata, and retrieved content as potentially untrusted.
Malicious input may attempt to:
· Override system instructions.
· Impersonate an authorized person.
· Expand agent permissions.
· Exfiltrate protected data.
· Conceal a hazardous condition.
· Alter a configuration.
· Trigger unauthorized tool use.
· Corrupt operational records.
· Manipulate retrieved engineering guidance.
Instructions contained inside retrieved content shall not automatically become agent commands.
The agent shall distinguish:
· User instructions.
· System policies.
· Authoritative engineering requirements.
· Retrieved informational content.
· Device data.
· Untrusted embedded instructions.
Consequential actions shall require independent authorization and state validation regardless of how persuasive or urgent an input appears.
Suspected injection or manipulation shall be recorded, contained, and escalated according to cybersecurity procedures.
88. Agent Sandboxing and Tool Isolation
Agents shall use controlled execution environments and registered tools appropriate to their assigned functions.
Sandboxing should limit:
· File access.
· Network access.
· Device access.
· Building-control access.
· Credential access.
· Process execution.
· Data transfer.
· Persistent modification.
· Communication with other agents.
Tool isolation shall prevent an agent authorized for one system from using that access to reach unrelated systems.
Privileged tools should provide:
· Narrow functions.
· Validated inputs.
· Explicit targets.
· Bounded consequences.
· Independent authorization checks.
· Action logging.
· Timeout behavior.
· Rollback or safe-stop capability.
A tool shall not rely solely on the calling agent to enforce safety or permission rules. Consequential tools shall perform their own validation where practicable.
89. Privacy and Occupant Consent
System05 shall protect occupant privacy throughout sensing, operation, personalization, maintenance, and lifecycle management.
Personal data shall be collected only for defined and legitimate purposes.
Privacy controls shall include:
· Data minimization.
· Informed consent.
· Purpose limitation.
· Access control.
· Retention limits.
· Correction rights.
· Deletion where applicable.
· Secure processing.
· Controlled sharing.
· Export and portability where applicable.
Consent shall be specific enough for occupants to understand what information is collected, why it is needed, how long it is retained, who may access it, and how consent may be withdrawn.
Withdrawal of optional consent shall not remove access to essential building functions. Where information is required for safety, law, lease administration, or system operation, the basis shall be explained separately from optional personalization.
90. Surveillance Boundaries and Sensitive Data
System05 shall define strict boundaries for audio, video, biometric, behavioral, location, and occupancy-related monitoring.
Sensitive monitoring shall not be introduced merely because it could improve convenience or model performance.
Surveillance-related functions shall consider:
· Necessity.
· Proportionality.
· Consent.
· Physical location.
· Expected privacy.
· Data retention.
· Human access.
· Automated interpretation.
· Risk of misuse.
· Vulnerable occupants.
· Legal restrictions.
Private spaces shall receive stronger protection than public or shared operational zones.
Where possible, the system should use privacy-preserving alternatives such as:
· Local processing.
· Anonymous occupancy counts.
· Non-imaging sensors.
· Short retention periods.
· Event-only recording.
· Aggregated information.
· User-controlled activation.
The agent shall not infer sensitive personal characteristics unless explicitly authorized, necessary, lawful, and supported by an appropriate governance process.
91. Explainability and Decision Records
Material agent recommendations and actions shall be explainable to the person responsible for evaluating them.
An explanation should identify:
· What the agent observed.
· What information it used.
· Which requirements or limits applied.
· What conclusion it reached.
· The level of uncertainty.
· What alternatives were considered.
· Why the selected response was recommended.
· What approval or verification remains required.
Explainability does not require disclosure of proprietary model internals, but it shall provide a sufficient operational and evidentiary basis for responsible review.
Decision Records shall be created for consequential recommendations, approvals, commands, overrides, configuration changes, and emergency actions.
A decision record should link the decision to the applicable building state, agent identity, user authority, evidence, time, and outcome.
92. Audit Logging and Traceability
System05 shall maintain tamper-resistant Audit Logs for security-relevant and operationally consequential activities.
Audit logs may include:
· Authentication attempts.
· Permission changes.
· Agent activation.
· Tool use.
· Data access.
· Commands.
· Approvals.
· Configuration changes.
· Overrides.
· Failed actions.
· Cybersecurity events.
· Sensitive-data access.
· Emergency actions.
· Update and rollback events.
Logs shall identify:
· Actor.
· Agent.
· Action.
· Target.
· Time.
· Authority basis.
· Result.
· Related event or task.
· Relevant version.
· Integrity status.
Audit access shall itself be controlled and logged. Logs shall not be modifiable by the same agent whose actions they record without independent protection and traceability.
Audit systems shall support investigation without retaining unnecessary private information.
93. Secure Updates and Signed Configurations
Software, models, firmware, rules, agent Manifests, BDL schemas, and Building BIOS configurations shall be updated through controlled processes.
Updates should include:
· Source verification.
· Digital signature verification.
· Compatibility evaluation.
· Change documentation.
· Security review.
· Safety-impact review.
· Testing.
· Staged deployment.
· Rollback capability.
· Post-update verification.
An update shall not silently expand agent permissions, introduce new data collection, weaken safety limits, or modify protected configuration.
Signed configurations shall allow operational systems to verify that a package was produced and approved through a recognized process and has not been altered.
When signature verification fails, the configuration shall not be activated. The system shall retain or return to an appropriate previously verified state.
94. Accountability, Liability and Professional Boundaries
Responsibility for System05 actions shall remain attributable to identifiable persons and organizations.
Relevant parties may include:
· Building owner.
· Occupant.
· Agent provider.
· Software provider.
· Component manufacturer.
· System integrator.
· Engineer.
· Contractor.
· Inspector.
· Maintenance provider.
· Regulatory authority.
Agent deployment shall not create an accountability gap in which every participant claims that the AI made the decision.
The system shall distinguish between:
· Information.
· General recommendation.
· Engineering analysis.
· Operational control.
· Professional approval.
· Regulatory acceptance.
· Physical execution.
· Verification.
An AI agent shall not represent itself as a licensed professional or issue professional certification unless the applicable legal and professional framework explicitly permits such a function and assigns responsible human or organizational accountability.
Records shall support determination of who designed, approved, configured, requested, executed, and verified a consequential action.
95. Ethics, Fairness and Regulatory Compliance
System05 agents shall operate consistently with human safety, dignity, accessibility, fairness, privacy, and applicable law.
Agents shall not discriminate in access to essential building services based on protected or irrelevant personal characteristics.
Fairness considerations may apply to:
· Comfort allocation.
· Energy restrictions.
· Shared-resource scheduling.
· Accessibility support.
· Security screening.
· Maintenance priority.
· Notification.
· Emergency assistance.
· Access to building information.
Optimization shall not impose hidden burdens on occupants who have less technical knowledge, limited language ability, disabilities, reduced digital access, or less authority within a household or organization.
Regulatory compliance shall be based on identified, current, applicable requirements. The agent shall distinguish legal obligations from recommendations and shall disclose when qualified professional or regulatory interpretation is required.
96. Security Incident Response and Recovery
System05 shall maintain a defined process for detecting, containing, investigating, recovering from, and learning from security incidents.
Incidents may include:
· Unauthorized access.
· Credential compromise.
· Malware.
· Prompt injection.
· Data exfiltration.
· Configuration tampering.
· Agent impersonation.
· Tool abuse.
· Denial of service.
· Sensor-data manipulation.
· Supply-chain compromise.
· Privacy breach.
· Unauthorized physical command.
Incident response shall include:
· Detection.
· Classification.
· Containment.
· Preservation of evidence.
· Revocation of affected credentials.
· Isolation of affected systems.
· Activation of safe or manual operation.
· Notification of responsible parties.
· Eradication.
· Controlled restoration.
· Verification.
· Post-incident review.
Recovery shall not merely reconnect affected systems. It shall verify configuration integrity, reconcile offline events, confirm physical state, restore permissions cautiously, and revalidate affected agents and tools.
Where the integrity of the Building BIOS or operational records is uncertain, the system shall use trusted backups, physical inspection, signed configurations, and independent evidence to reconstruct the last verified state.
Lessons from an incident shall inform security architecture, agent permissions, operating procedures, training, and future certification requirements.

PART VI — Future Engineering, Construction & Robotic Agents
97. Future Agent Strategy
System05 shall maintain a long-term strategy for specialized Engineering, Construction, Manufacturing, Inspection, and Robotic Agents without making the initial platform dependent on their availability.
The immediate AI priority of System05 shall be the Building Operations AI Agent used after construction for operation, monitoring, maintenance, inspection planning, configuration awareness, and lifecycle support. Autonomous design-to-build capability shall be treated as a future development stage rather than a prerequisite for early System05 buildings.
The Future Agent Strategy shall follow a phased progression:
· Human-led engineering using structured System05 information.
· AI-assisted interpretation, search, documentation, and comparison.
· AI-supported analysis and option generation.
· Supervised preparation of engineering and construction outputs.
· Bounded execution of qualified tasks.
· Coordinated operation of specialized agents.
· Robot-assisted construction under human supervision.
· Limited autonomous design-to-build workflows after sufficient qualification.
· Progressive expansion only where safety, evidence, regulation, and accountability permit.
System05 shall therefore establish the information architecture, APIs, identities, evidence structures, Interface definitions, and control boundaries needed by future agents while allowing all essential engineering and construction processes to remain executable by qualified humans and conventional software.
Future agents shall be introduced according to demonstrated need and verified capability rather than technological novelty. Each agent shall solve a defined engineering or operational problem, operate within an explicit authority boundary, and provide evidence that its output can be independently evaluated.
No future-agent roadmap shall weaken the fundamental System05 principles of human accountability, open interoperability, vendor neutrality, replaceability, fail-safe behavior, and independent professional approval.
98. Architecture Readiness Without Early Dependency
System05 shall be architecturally ready for future intelligent and autonomous agents without requiring such agents for the design, manufacture, construction, commissioning, operation, repair, or decommissioning of an early System05 building.
Architecture readiness may include:
· Machine-readable BDL definitions.
· Stable component and Interface identities.
· Building BIOS records.
· Digital Twin integration.
· Engineering Compiler outputs.
· Structured rules and Engineering Profiles.
· Defined authority and approval models.
· Evidence and provenance records.
· Command–action–feedback structures.
· Robot-readable geometry.
· Tool and access definitions.
· Agent APIs.
· Simulation environments.
· Versioned registries.
· Audit and rollback mechanisms.
Early System05 implementations may use conventional engineering software, deterministic calculation tools, human-readable documents, ordinary construction equipment, and human assembly crews. A System05-compliant building shall not become unusable, unmaintainable, or uncertifiable merely because an AI service or robotic platform is unavailable.
Future readiness shall influence how information and Interfaces are structured, but it shall not create unnecessary cost or complexity in the initial physical system. For example, Nodes and Cartridges may include identifiable gripping, alignment, access, and verification features that support future robots while remaining practical for human workers using conventional tools.
System05 shall avoid embedding undocumented assumptions that only one future AI provider, model architecture, robotics company, cloud service, or proprietary data platform can satisfy.
Human-readable equivalents, manual procedures, and deterministic fallbacks shall remain available for essential functions.
99. Engineering Assistance Agent
An Engineering Assistance Agent may support qualified engineers, architects, manufacturers, contractors, inspectors, and System05 integrators by retrieving information, organizing evidence, identifying relevant requirements, and preparing structured engineering work products.
The agent may assist with:
· Searching System05 standards and registries.
· Interpreting BDL definitions.
· Retrieving component and Interface records.
· Comparing Engineering Profiles.
· Preparing calculations for review.
· Identifying missing information.
· Generating checklists.
· Drafting specifications.
· Organizing evidence packages.
· Recording assumptions and decisions.
· Preparing requests for information.
· Tracking unresolved engineering issues.
· Explaining System05 terminology and workflows.
Engineering assistance shall remain distinguishable from professional engineering approval. The agent may prepare, explain, and recommend, but shall not represent preliminary work as accepted engineering.
Every material output should identify:
· The user’s request.
· Applicable building or project.
· Information sources.
· Assumptions.
· Missing information.
· Relevant versions.
· Confidence and limitations.
· Required verification.
· Responsible reviewing role.
The agent shall not fabricate dimensions, material properties, code requirements, test results, manufacturer data, or professional approvals. When authoritative information is unavailable, it shall identify the gap instead of silently completing it with a plausible value.
100. Generative Design Agent
A Generative Design Agent may produce alternative building, system, component, Node, Cartridge, Interface, manufacturing, or assembly configurations in response to defined objectives and constraints.
Generative design inputs may include:
· Building program.
· Site conditions.
· Spatial requirements.
· Structural demands.
· Local climate.
· Applicable codes.
· Engineering Profiles.
· Available materials.
· Manufacturing capabilities.
· Cost targets.
· Carbon targets.
· Assembly methods.
· Robot capabilities.
· Accessibility requirements.
· Maintenance strategy.
· Future expansion requirements.
Generated alternatives shall remain proposals until they pass the required engineering, compatibility, safety, cost, regulatory, and constructability evaluations.
Each material design alternative should identify:
· Input definition.
· Objectives.
· Hard constraints.
· Soft preferences.
· Assumptions.
· Optimization method.
· Applicable component and rule versions.
· Expected performance.
· Known tradeoffs.
· Unresolved conflicts.
· Required analysis.
· Required human decisions.
The agent shall preserve design diversity where multiple solutions are valid. It shall not conceal alternatives merely because one option produces a better score under a limited optimization function.
Generative output shall not be inserted directly into the approved Building BIOS or issued for construction without Compiler validation, professional review, required approvals, and configuration control.
101. Engineering Analysis and Optimization Agent
An Engineering Analysis and Optimization Agent may coordinate deterministic analysis tools, numerical models, simulation systems, databases, and optimization methods to evaluate proposed System05 configurations.
Analysis may address:
· Structural behavior.
· Load paths.
· Connection performance.
· Seismic response.
· Fire behavior.
· Thermal performance.
· Moisture risk.
· Energy use.
· Acoustics.
· Electrical capacity.
· Fluid flow.
· Environmental impact.
· Manufacturing feasibility.
· Assembly duration.
· Lifecycle cost.
· Maintainability.
· Replaceability.
· Robotic accessibility.
The agent should use qualified deterministic solvers and validated engineering methods where such methods exist. A language model’s unsupported numerical inference shall not substitute for an appropriate calculation, simulation, test, or professional judgment.
Optimization shall clearly define:
· Decision variables.
· Fixed constraints.
· Objective functions.
· Safety limits.
· Applicable uncertainty.
· Model validity.
· Search boundaries.
· Stopping criteria.
· Sensitivity to assumptions.
· Tradeoffs among competing objectives.
An optimized solution shall not be described as universally best. Results remain dependent on the objectives, data, constraints, and models used.
Material results shall be reproducible or independently checkable. The agent shall retain input files, solver versions, configurations, outputs, warnings, convergence information, and transformations necessary to review the analysis.
102. Configuration and Compatibility Agent
A Configuration and Compatibility Agent may determine whether proposed Nodes, Cartridges, Interfaces, systems, software packages, sensor modules, tools, and operating parameters can function together within a defined System05 configuration.
Compatibility evaluation may include:
· Physical geometry.
· Tolerances.
· Load capacity.
· Mechanical connection.
· Electrical characteristics.
· Data communication.
· Thermal behavior.
· Fire classification.
· Environmental exposure.
· Material interaction.
· Software and firmware versions.
· Control protocols.
· Maintenance access.
· Robot access.
· Lifecycle expectations.
· Certification status.
The agent shall distinguish among:
· Directly compatible.
· Compatible under a defined Engineering Profile.
· Compatible with a certified adapter.
· Conditionally compatible.
· Compatible only after modification.
· Not evaluated.
· Incompatible.
· Prohibited.
Similarity of dimensions, appearance, product name, or nominal function shall not establish compatibility.
Compatibility conclusions shall reference authoritative Interface definitions, component identities, applicable versions, constraints, evidence, and exceptions. Where a conclusion depends on an adapter, special installation procedure, reduced capacity, or inspection requirement, that condition shall remain attached to the configuration.
The agent may block an automated workflow when compatibility cannot be established, but final approval of safety-relevant configurations shall remain subject to the applicable engineering and certification process.
103. Rules and Compliance Agent
A Rules and Compliance Agent may identify, organize, compare, and evaluate System05 rules, Engineering Profiles, technical standards, contractual requirements, and applicable regulatory provisions.
The agent may support:
· Requirement identification.
· Rule applicability analysis.
· Requirement-to-design mapping.
· Conflict detection.
· Compliance checklists.
· Evidence collection.
· Exception tracking.
· Change monitoring.
· Preparation of submission packages.
· Identification of professional or regulatory approvals.
Every rule used in a consequential evaluation should identify:
· Source.
· Jurisdiction or authority.
· Title or identifier.
· Edition or version.
· Effective date.
· Applicability.
· Interpretation status.
· Related evidence.
· Known amendments or exceptions.
The agent shall distinguish between:
· Mandatory legal requirements.
· System05 constitutional requirements.
· Certification requirements.
· Contract requirements.
· Manufacturer instructions.
· Recommended Engineering Profiles.
· Advisory guidance.
· Experimental rules.
A compliance result shall not be treated as regulatory acceptance unless issued by the authorized regulatory body. Ambiguous or conflicting requirements shall be escalated to qualified humans rather than resolved through unsupported inference.
The agent shall not select outdated or less restrictive rules merely to make a configuration appear compliant.
104. Multidisciplinary Coordination Agent
A Multidisciplinary Coordination Agent may identify and manage relationships among architectural, structural, mechanical, electrical, plumbing, fire-protection, envelope, manufacturing, construction, robotics, digital, accessibility, and lifecycle requirements.
Coordination functions may include:
· Model and definition comparison.
· Spatial conflict detection.
· Interface conflict detection.
· Dependency mapping.
· Access and clearance checking.
· Sequence coordination.
· Responsibility assignment.
· Change-impact analysis.
· Issue tracking.
· Resolution-status monitoring.
· Preparation of coordinated review packages.
Coordination issues shall identify:
· Affected disciplines.
· Location.
· Components or systems.
· Nature of conflict.
· Applicable requirements.
· Consequence if unresolved.
· Proposed alternatives.
· Responsible decision-makers.
· Required evidence.
· Resolution status.
The agent may recommend a coordinated solution but shall not silently modify one discipline’s approved work to satisfy another.
Where a proposed resolution transfers risk between disciplines, the transfer shall be visible. For example, reducing structural depth may affect fire protection, acoustic performance, service routing, manufacturing tolerance, or maintenance access.
Resolved coordination issues shall be reflected consistently across BDL, engineering models, manufacturing information, construction instructions, the Digital Twin, and the Building BIOS where applicable.
105. Regional Engineering Profile and Local-Material Agent
A Regional Engineering Profile and Local-Material Agent may help adapt System05 configurations to local environmental conditions, regulations, construction practices, material availability, manufacturing capability, workforce skills, and economic constraints.
The agent may evaluate:
· Climate.
· Wind, snow, seismic, flood, and other hazards.
· Soil and foundation conditions.
· Local codes.
· Available lumber, steel, concrete, composites, and earth-based materials.
· Material grades and dimensions.
· Local manufacturing processes.
· Transportation constraints.
· Workforce capabilities.
· Tool availability.
· Maintenance capacity.
· Supply continuity.
· Cost and affordability.
The agent may generate proposed non-mandatory Engineering Profiles that allow local manufacturers and communities to produce compatible components while preserving System05 Interface and performance requirements.
Use of local materials shall not mean accepting unknown or inadequate performance. Material proposals shall identify:
· Source.
· Classification.
· Properties.
· Variability.
· Test evidence.
· Treatment requirements.
· Environmental limitations.
· Durability.
· Inspection requirements.
· Applicable safety factors.
· Substitution boundaries.
Where information is insufficient, the agent may recommend testing, sampling, qualification, conservative restrictions, or rejection.
Regional adaptation shall preserve the distinction between universal System05 Interface requirements and project-specific or regional engineering decisions.
106. Manufacturing and Supply-Chain Agent
A Manufacturing and Supply-Chain Agent may support production planning, supplier coordination, component sourcing, quality assurance, traceability, logistics, and substitution evaluation.
The agent may assist with:
· Bill-of-material preparation.
· Manufacturing-process selection.
· Supplier qualification.
· Production scheduling.
· Tooling requirements.
· Tolerance planning.
· Material availability.
· Batch and serial tracking.
· Quality-control planning.
· Transportation and packaging.
· Inventory optimization.
· Lead-time analysis.
· Counterfeit detection.
· Supply disruption response.
· End-of-life sourcing.
Manufacturing recommendations shall consider the approved component definition, Interface requirements, tolerance classes, critical characteristics, inspection requirements, and certification status.
A supply-chain substitution shall not be approved solely because the alternative is cheaper or immediately available. The agent shall evaluate equivalence, compatibility, capacity, durability, certification, warranty, and configuration impact.
Critical components and materials should remain traceable through:
· Supplier identity.
· Material or product identity.
· Batch or serial number.
· Manufacturing location.
· Process version.
· Inspection results.
· Certificates.
· Shipping and storage history.
· Installation location.
The agent shall identify single-source dependencies and may recommend qualified alternatives, strategic inventory, regional production, or redesign. It shall not fabricate availability, pricing, delivery commitments, or supplier qualification.
107. Construction Planning and Assembly Agent
A Construction Planning and Assembly Agent may transform validated System05 definitions into coordinated construction plans, work packages, resource plans, and assembly sequences.
Planning may address:
· Site preparation.
· Temporary works.
· Delivery sequence.
· Component staging.
· Crew requirements.
· Tool requirements.
· Lifting and handling.
· Node and Cartridge assembly.
· Access zones.
· Safety controls.
· Inspection hold points.
· Weather constraints.
· Tolerance verification.
· Robotic and human task allocation.
· Commissioning dependencies.
· Waste and material recovery.
Each work package should identify:
· Required inputs.
· Approved component identities.
· Assembly location.
· Prerequisite work.
· Responsible role.
· Tools and equipment.
· Safety conditions.
· Step sequence.
· Tolerances and acceptance criteria.
· Required evidence.
· Stop conditions.
· Completion verification.
Construction sequencing shall protect structural stability and system integrity throughout intermediate states. A safe completed configuration does not prove that every possible assembly sequence is safe.
The agent shall not issue work based on an unapproved or superseded configuration. Field conditions that materially differ from the plan shall initiate clarification, re-evaluation, or engineering change rather than undocumented improvisation.
108. Inspection and Commissioning Agent
An Inspection and Commissioning Agent may plan, coordinate, document, and evaluate inspection and commissioning activities throughout manufacturing, construction, handover, operation, and modification.
The agent may support:
· Inspection-plan generation.
· Hold-point management.
· Component identity verification.
· Tolerance checking.
· Interface and lock verification.
· Test-procedure preparation.
· Sensor commissioning.
· Control-point verification.
· Functional performance testing.
· Defect classification.
· Evidence collection.
· Punch-list management.
· Retesting.
· Handover preparation.
Inspection evidence may include:
· Measurements.
· Photographs.
· Video.
· Scanned identities.
· Test results.
· Tool and calibration records.
· Inspector identity.
· Time and location.
· Environmental conditions.
· Acceptance criteria.
· Deviations and corrective actions.
The agent shall distinguish between work inspected, work accepted, work conditionally accepted, work rejected, and work not accessible or not evaluated.
An agent that generated or coordinated a design shall not independently provide final acceptance of that same work where separation of duties is required. Automated inspection may support qualified inspectors but shall not replace legally or professionally required human inspection without explicit authorization.
Commissioning completion shall require verification that installed identity, configuration, connection, control, sensing, safety, documentation, and operational behavior correspond to the approved definition.
109. Robotic Coordination Agent
A Robotic Coordination Agent may translate validated construction or maintenance plans into bounded, machine-executable tasks for qualified robotic systems.
The agent may coordinate:
· Robot identity and capability.
· Tool selection.
· Work-zone definition.
· Component recognition.
· Grasp and lifting points.
· Approach paths.
· Alignment.
· Node and Cartridge insertion.
· Locking and fastening.
· Force and torque limits.
· Collision avoidance.
· Human–robot separation.
· Verification and recovery.
Before assigning a task, the agent shall confirm:
· The robot is qualified for the task.
· The tool is compatible.
· The component identity is verified.
· The work zone is controlled.
· The current physical state matches the plan.
· Required safety systems are active.
· Load, reach, precision, and environmental limits are satisfied.
· A safe-stop and recovery method exists.
Robot-readable instructions shall distinguish commanded movement from verified physical outcome. Position reached, fastener applied, or Cartridge inserted shall not be considered complete until the applicable feedback and acceptance conditions are satisfied.
The coordination agent shall not disable robotic safety systems, expand robot operating limits, or infer human absence solely from incomplete sensor information.
Unexpected resistance, geometry conflict, missing identity, human entry, loss of localization, or inconsistent feedback shall cause a risk-appropriate stop, retreat, or escalation.
110. Multi-Agent Engineering Ecosystem
System05 may support an ecosystem in which specialized agents cooperate through defined identities, roles, interfaces, permissions, and evidence exchanges.
Participants may include:
· Engineering Assistance Agents.
· Generative Design Agents.
· Analysis Agents.
· Compatibility Agents.
· Compliance Agents.
· Manufacturing Agents.
· Construction Agents.
· Inspection Agents.
· Robotic Coordination Agents.
· Building Operations Agents.
· Human professionals and authorities.
Multi-agent coordination shall not create shared unlimited authority. Each agent shall retain its own:
· Identity.
· Assigned role.
· Capability declaration.
· Permission scope.
· qualified tools.
· Input and output contracts.
· Safety Envelope.
· version.
· Decision records.
· Revocation status.
An agent shall not inherit another agent’s permissions merely because it receives a task or output from that agent.
Agent outputs shall be exchanged as structured proposals, evidence, requests, results, or commands with identifiable provenance and status. An agent recommendation shall not become an approved instruction merely because another agent repeats it.
Conflicts among agents shall be exposed and resolved through defined authority, evidence, and escalation rules. Confidence voting alone shall not decide safety-critical or professionally regulated matters.
A coordinating agent may manage workflow but shall not automatically become the technical authority for every participating discipline.
111. Preconditions for Autonomous Design-to-Build
Autonomous design-to-build shall not be introduced until System05 demonstrates that the required technical, organizational, legal, and safety foundations are available.
Preconditions may include:
· Mature and stable BDL schemas.
· Qualified Engineering Compiler processes.
· Complete component and Interface registries.
· Reliable machine-readable rules.
· Validated deterministic engineering tools.
· Traceable evidence architecture.
· Qualified agent identities and packages.
· Defined professional accountability.
· Regulatory recognition where required.
· Secure tool and robot interfaces.
· Representative simulation and physical testing.
· Robust configuration control.
· Reliable state estimation.
· Effective human override.
· Incident response and rollback.
· Sufficient operational and construction experience.
· Demonstrated performance across relevant edge cases.
Autonomy shall be introduced task by task rather than through a single declaration that an entire project is autonomous.
Early eligible tasks may include repetitive documentation, component retrieval, constrained layout generation, deterministic compatibility checks, routine manufacturing planning, or bounded robotic handling. High-consequence structural, life-safety, regulatory, and irreversible decisions shall require substantially stronger qualification.
A design-to-build workflow shall preserve explicit gates between:
· Requirements.
· Generated design.
· Engineering analysis.
· Compliance evaluation.
· Configuration approval.
· Manufacturing release.
· Construction release.
· Physical assembly.
· Inspection.
· Commissioning.
· BIOS activation.
Successful completion of one gate shall not automatically approve the next.
112. Prohibition of Self-Approval and Unlimited Autonomy
No System05 agent shall possess unlimited authority across design, analysis, approval, manufacturing, construction, inspection, commissioning, operation, and certification.
An agent shall not independently:
· Define its own requirements.
· Expand its own permissions.
· approve its own design.
· Validate its own unsupported assumptions.
· Certify its own compliance.
· Accept its own construction work.
· Modify protected evidence.
· Activate an unapproved configuration.
· Suppress contradictory results.
· Remove required human or independent review.
· Declare itself qualified for a new high-consequence function.
Where independent review is required, independence shall be meaningful. Running the same model twice, using two agents with the same unverified source, or asking one agent to critique its own output shall not necessarily constitute independent verification.
System05 shall use separation of duties, approval gates, qualified tools, independent evidence, and human accountability to prevent self-validating automation.
Autonomy shall always remain:
· Capability-specific.
· Scope-limited.
· Time-bounded where appropriate.
· Revocable.
· Observable.
· Auditable.
· Subject to safe stop.
· Subordinate to applicable law and authorized human control.
No claim of artificial general intelligence, superior model performance, or emergency urgency shall override these restrictions.

PART VII — Development, Verification, Certification & Governance
113. AI Agent Development Framework and SDK
System05 should provide an AI Agent Development Framework and SDK for creating interoperable, testable, secure, and governable agents.
The framework may provide:
· Agent templates.
· Standard manifests.
· Identity and authentication libraries.
· Building BIOS APIs.
· Digital Twin APIs.
· BDL and Compiler interfaces.
· Event schemas.
· Command schemas.
· Permission models.
· Evidence structures.
· Logging utilities.
· Simulation tools.
· Test fixtures.
· Safety-envelope definitions.
· Human-approval components.
· Packaging and signing tools.
The SDK shall encourage developers to separate:
· Reasoning from execution.
· Recommendations from commands.
· Agent permissions from tool permissions.
· Observed facts from inferred conclusions.
· Approved configuration from proposed configuration.
· Model behavior from deterministic safety logic.
The framework should support multiple model providers, deployment environments, programming languages, and tool ecosystems where practical.
Use of the SDK shall not itself establish conformance or certification. Developers remain responsible for demonstrating that the completed agent satisfies the requirements applicable to its intended functions.
114. Agent Interface Protocol
The Agent Interface Protocol shall define how agents communicate with System05 services, tools, humans, equipment, and other agents.
The protocol should define:
· Agent identity.
· Session identity.
· Message identity.
· Sender and recipient.
· Message type.
· Building and project scope.
· Component or zone scope.
· Timestamp and expiration.
· Schema version.
· Authority basis.
· Requested action.
· Evidence references.
· Confidence.
· Required response.
· Error behavior.
· Audit requirements.
Message types may include:
· Observation.
· Query.
· Response.
· Proposal.
· Recommendation.
· Approval request.
· Approval decision.
· Command request.
· Command.
· Acknowledgment.
· Execution result.
· Verification result.
· Warning.
· Incident.
· Revocation.
· Status update.
The protocol shall prevent a descriptive message from being interpreted as an executable command unless it satisfies the required command structure and authorization checks.
Backward compatibility, deprecation, retry behavior, duplicate detection, message ordering, timeout, and partial failure shall be defined.
Natural-language communication may supplement the protocol but shall not replace structured information required for consequential actions.
115. Agent Package Format and Distribution
Every distributable System05 agent should be represented by a defined Agent Package.
An Agent Package may contain:
· Agent manifest.
· Agent identity information.
· Provider information.
· Intended functions.
· Declared capabilities.
· Prohibited functions.
· Required permissions.
· Required tools.
· Supported System05 versions.
· Model and software dependencies.
· Data requirements.
· Safety Envelope.
· Test results.
· Conformance status.
· Certification status.
· Installation instructions.
· Update and rollback information.
· Privacy disclosures.
· License and support terms.
Packages shall be versioned, integrity-protected, and digitally signed by an authorized provider.
Distribution channels should verify:
· Package authenticity.
· Signature validity.
· Revocation status.
· Compatibility.
· Declared permissions.
· Known vulnerabilities.
· Certification claims.
· Update lineage.
Installation shall not automatically grant all requested permissions. Building owners or responsible administrators shall approve permissions according to the intended deployment.
A package update that changes authority, data access, safety behavior, tool use, or supported functions shall be treated as a material change requiring renewed review.
116. Model, Data, Policy and Prompt Versioning
System05 agents shall preserve version information for all elements that can materially affect behavior.
Versioned elements may include:
· Foundation model.
· Fine-tuned model.
· Embedded model.
· Retrieval dataset.
· Engineering knowledge base.
· Registry snapshot.
· Rule set.
· System policy.
· Agent instructions.
· Prompt template.
· Tool definition.
· Agent software.
· Safety configuration.
· Evaluation suite.
A general agent version shall not conceal changes in these underlying elements.
For consequential outputs, records should make it possible to determine which versions were active when the output was produced.
Version changes shall be classified according to their potential impact on:
· Functional behavior.
· Engineering accuracy.
· Safety.
· Security.
· Privacy.
· Compatibility.
· Explainability.
· Resource requirements.
· Certification status.
Updates to prompts or policies shall not be treated as harmless merely because the underlying model is unchanged. A behavioral change caused by instructions, retrieval data, tool configuration, or permission changes may require testing and recertification.
Required historical versions and evidence shall be retained sufficiently to investigate incidents and reproduce material decisions where practicable.
117. Simulation and Digital Twin Testing
Agents shall be tested in simulation and, where suitable, against representative Digital Twin environments before receiving consequential authority in a physical building.
Testing environments may represent:
· Normal operation.
· Component failure.
· Sensor failure.
· Communication loss.
· Configuration conflict.
· Human override.
· Cybersecurity attack.
· Emergency conditions.
· Unusual occupancy.
· Environmental extremes.
· Manufacturing deviation.
· Construction obstruction.
· Robot localization error.
· Incomplete or outdated information.
Simulation shall assess both successful task execution and correct refusal, escalation, degradation, and recovery.
A Digital Twin used for testing shall identify the fidelity and limitations of its physical, behavioral, temporal, and human-interaction models.
Success in simulation shall not by itself prove safe physical performance. Simulation results shall be supplemented by laboratory, hardware-in-the-loop, controlled pilot, and field testing according to consequence.
Agents shall not be optimized solely to pass a fixed public test set. Test variation and protected evaluation cases should be used to detect overfitting and scripted compliance.
118. Sandbox, Pilot and Experimental Deployment
New or materially changed agents shall progress through controlled deployment stages appropriate to their risk.
Stages may include:
· Development sandbox.
· Offline evaluation.
· Simulation.
· Shadow operation.
· Advisory pilot.
· Supervisory pilot.
· Bounded autonomous pilot.
· Limited production deployment.
· General qualified deployment.
In Shadow Operation, an agent may observe real conditions and generate proposed actions without executing them. Its recommendations can be compared with actual decisions and outcomes.
Experimental deployments shall define:
· Site and duration.
· Participating users.
· Allowed functions.
· Excluded systems.
· Authority limits.
· Monitoring.
· Success criteria.
· Stop criteria.
· Incident process.
· Data handling.
· Rollback.
· Responsible organization.
Experiments involving occupants, personal data, robots, safety-relevant equipment, or physical actions shall receive the applicable consent and authorization.
Pilot status shall remain visible. Experimental agents shall not be presented as fully certified merely because they operate in a real building.
119. Reference Scenarios and Test Cases
System05 shall maintain Reference Scenarios and Test Cases representing expected, abnormal, degraded, adversarial, and emergency conditions.
Reference scenarios may include:
· Normal environmental optimization.
· Sensor disagreement.
· Missing component identity.
· Incompatible Cartridge proposal.
· Unauthorized BIOS modification.
· Expired permission.
· False maintenance report.
· Prompt injection in a service document.
· Communication loss during a command.
· Human entry into a robot work zone.
· Conflicting code requirements.
· Emergency alarm with incomplete evidence.
· Component replacement requiring recompilation.
· Failed update and rollback.
· Multi-agent disagreement.
Each test case should define:
· Initial configuration.
· Operational state.
· Inputs.
· Agent authority.
· Expected behavior.
· Forbidden behavior.
· Required outputs.
· Evidence requirements.
· Timing requirements.
· Pass and fail criteria.
Reference tests shall evolve based on incidents, new technologies, regulatory change, field experience, and newly discovered failure modes.
Passing reference tests shall be necessary where specified but shall not be sufficient when an agent’s particular deployment introduces additional hazards or capabilities.
120. Agent Performance and Scalability
Agent performance shall be evaluated according to the requirements of its assigned function rather than by general conversational quality alone.
Performance measures may include:
· Task completion.
· Accuracy.
· False-positive rate.
· False-negative rate.
· Response time.
· Throughput.
· Resource use.
· Tool success.
· Recovery from failure.
· Quality of explanations.
· Correct escalation.
· Correct refusal.
· Evidence completeness.
· User workload.
· Cost per task.
Scalability evaluation may consider:
· Number of buildings.
· Number of components.
· Number of sensors.
· Event frequency.
· Concurrent users.
· Concurrent agents.
· Geographic distribution.
· Network constraints.
· Offline operation.
· Registry size.
· Historical-data volume.
Performance targets shall reflect consequence. A small false-negative rate may remain unacceptable for a rare but catastrophic hazard.
Reduced performance under load shall not silently cause the agent to omit safety checks, bypass authorization, or discard critical events. Load shedding shall prioritize safety-relevant and time-critical functions according to defined rules.
121. Reliability and Availability
System05 agents shall have reliability and availability requirements appropriate to their operational role.
Evaluation may include:
· Successful task rate.
· Uptime.
· Failure frequency.
· Mean time to detection.
· Mean time to recovery.
· Data-loss rate.
· Command completion reliability.
· Dependency failure tolerance.
· Restart behavior.
· State preservation.
· Failover performance.
Availability targets shall not imply that an AI agent must become a single point of failure. Essential functions shall retain deterministic, local, manual, or redundant alternatives where required.
The agent shall identify when a dependency is unavailable, including:
· Model service.
· Network.
· Registry.
· Digital Twin.
· Building BIOS access.
· Tool.
· Sensor.
· Identity service.
· Time service.
· External provider.
Automatic restart shall not blindly resume a consequential action. The agent shall reconcile current state, command status, permissions, and physical outcome before continuing.
122. Safety Verification and Validation
Every agent with safety-relevant functions shall undergo documented Safety Verification and Validation.
Verification shall determine whether the agent was implemented according to its specified requirements. Validation shall determine whether those requirements and the resulting agent are suitable for the intended real-world use.
Safety evaluation may include:
· Hazard analysis.
· Misuse analysis.
· Failure-mode analysis.
· Safety-envelope testing.
· Forbidden-action testing.
· Authority-boundary testing.
· Human-override testing.
· Degraded-mode testing.
· Emergency testing.
· Tool-failure testing.
· Recovery testing.
· Independent review.
Safety claims shall be supported by evidence appropriate to consequence. Absence of observed failure during a limited pilot shall not establish general safety.
Material assumptions shall be documented and tested. An agent shall be re-evaluated when changes affect its model, prompts, tools, permissions, operational environment, building configuration, or intended use.
Residual risks shall be disclosed to the responsible deploying parties.
123. Adversarial and Cybersecurity Testing
Agents shall undergo adversarial and cybersecurity testing before access to protected building information or consequential tools.
Testing may include:
· Prompt injection.
· Indirect prompt injection.
· Identity spoofing.
· Permission escalation.
· Credential theft.
· Data exfiltration.
· Malicious files.
· Compromised APIs.
· Tool-parameter manipulation.
· Replay attacks.
· Registry poisoning.
· Sensor-data spoofing.
· Package tampering.
· Denial of service.
· Supply-chain compromise.
· Multi-agent manipulation.
Testing shall examine whether the agent:
· Recognizes untrusted content.
· Preserves instruction hierarchy.
· Respects access limits.
· Protects credentials.
· Requests independent authorization.
· Avoids unnecessary disclosure.
· Records suspected attacks.
· Enters an appropriate restricted state.
· Supports containment and recovery.
Security testing shall include the surrounding deployment architecture, not only the model. A well-behaved model cannot compensate for unrestricted tools, shared credentials, insecure APIs, or unsigned configurations.
Critical vulnerabilities shall block deployment until resolved or formally mitigated.
124. Human-Factors and Usability Testing
Agents shall be evaluated with representative users to determine whether people can understand, supervise, override, and safely rely on them.
Testing should include users with differing:
· Technical knowledge.
· Professional roles.
· Languages.
· Disabilities.
· Digital access.
· Stress levels.
· Familiarity with the building.
· Authority within the organization or household.
Human-factors evaluation may examine:
· Clarity of alerts.
· Explanation quality.
· Authority visibility.
· Approval comprehension.
· Override accessibility.
· Alarm fatigue.
· Automation bias.
· Excessive distrust.
· Time required for review.
· Error recovery.
· Accessibility.
· Training requirements.
The interface shall not pressure users into approval through urgency, confusing defaults, hidden consequences, or repeated prompts.
Safety-critical messages shall communicate the observed condition, uncertainty, consequence, recommended response, and required timing in a usable form.
Usability shall not be evaluated only under calm normal operation. Emergency, degraded, interrupted, and high-workload conditions shall also be considered.
125. Agent Conformance Levels
System05 shall define Agent Conformance Levels describing the extent to which an agent implements System05 technical and governance requirements.
Possible levels may include:
· Level A0 — Informational Integration.
· Level A1 — Structured Advisory Agent.
· Level A2 — Verified Supervisory Agent.
· Level A3 — Bounded Operational Agent.
· Level A4 — Safety-Relevant Qualified Agent.
· Level A5 — Coordinated Engineering or Robotic Agent.
A conformance level may address:
· Identity.
· Protocol support.
· Data formats.
· Building BIOS integration.
· Digital Twin integration.
· Permission enforcement.
· Evidence handling.
· Logging.
· Versioning.
· Safety controls.
· Testing.
· Human oversight.
· Update and rollback.
Higher numbering shall not imply that every deployment should use the highest level. The appropriate level depends on the function and consequence.
Conformance shall be capability-specific. An agent may conform at a higher level for routine energy coordination and a lower level for maintenance diagnosis.
Conformance demonstrates implementation of defined System05 requirements; it does not necessarily establish legal approval, professional competence, or suitability for every building.
126. Agent Certification Levels
System05 may define Agent Certification Levels based on independent evaluation of specified agent capabilities and deployment conditions.
Certification levels may include:
· C0 — Self-Declared Development Agent.
· C1 — Registered and Technically Reviewed Agent.
· C2 — Independently Tested Advisory Agent.
· C3 — Certified Supervisory Agent.
· C4 — Certified Bounded Autonomous Agent.
· C5 — Certified Safety-Relevant or Robotic Agent.
Certification shall specify:
· Agent and package identity.
· Certified capabilities.
· Applicable authority level.
· Supported building and System05 versions.
· Required deployment architecture.
· Required human oversight.
· Excluded uses.
· Validity period.
· Test evidence.
· Certifying body.
· Conditions for suspension or revocation.
Certification of one capability shall not certify unrelated capabilities. Certification in one jurisdiction or building type shall not automatically apply elsewhere.
Material changes may require partial or complete recertification.
Certification status shall be machine-readable and independently verifiable. Expired, suspended, or revoked certification shall not be presented as active.
127. Reference Building Operations Agent
System05 should provide a Reference Building Operations Agent demonstrating the minimum architecture and governance expected for post-construction building intelligence.
The Reference Agent may demonstrate:
· Building BIOS access.
· Digital Twin synchronization.
· Component and Interface awareness.
· Operational monitoring.
· Alert generation.
· Maintenance planning.
· Inspection scheduling.
· Configuration-impact awareness.
· Human approval.
· Audit logging.
· Privacy controls.
· Degraded and offline behavior.
· Update and rollback.
The Reference Agent shall serve as:
· An implementation example.
· A test target.
· A compatibility benchmark.
· A developer learning resource.
· A baseline for certification discussions.
· A source of reusable test scenarios.
It shall not become a mandatory proprietary service or the only permitted implementation. Third parties shall remain able to develop competing agents using documented System05 interfaces.
Reference behavior shall clearly separate normative System05 requirements from optional implementation choices.
The Reference Agent shall operate conservatively and demonstrate refusal, escalation, manual fallback, and bounded authority—not merely successful automation.
128. Reference Agent Test Suite
System05 shall maintain a Reference Agent Test Suite for evaluating agents against common functional, safety, security, interoperability, and governance requirements.
The suite may include:
· Protocol tests.
· Schema validation.
· Identity tests.
· Permission tests.
· Building BIOS access tests.
· Digital Twin synchronization tests.
· Configuration-conflict tests.
· Tool-isolation tests.
· Prompt-injection tests.
· Logging tests.
· Privacy tests.
· Human-override tests.
· Degraded-mode tests.
· Update and rollback tests.
· Multi-agent interaction tests.
· Performance tests.
Test results should record:
· Agent version.
· Test-suite version.
· Environment.
· Configuration.
· Inputs.
· Expected result.
· Actual result.
· Evidence.
· Pass, fail, or inconclusive status.
· Known limitations.
The suite should support automated execution where practicable while retaining human review for explanations, user interaction, professional boundaries, and context-dependent behavior.
Test-suite updates shall be versioned. An agent’s previous passing result shall not automatically establish compliance with materially revised tests.
129. Third-Party Agent Requirements
Third-party agents may participate in System05 if they satisfy the requirements applicable to their declared functions and authority.
Third-party providers shall disclose:
· Provider identity.
· Agent identity.
· Intended capabilities.
· Model and software dependencies.
· Required data.
· Required permissions.
· External services.
· Data-storage locations where applicable.
· Privacy practices.
· Security architecture.
· Update policy.
· Support and incident contacts.
· Conformance and certification status.
Third-party agents shall use documented System05 interfaces and shall not require undocumented privileged access as a normal operating condition.
They shall not:
· Misrepresent certification.
· Conceal material dependencies.
· Silently collect additional data.
· Expand authority through an update.
· Lock essential building information into inaccessible formats.
· Prevent replacement by another compatible agent.
· Interfere with independent safety controls.
· Modify protected configurations without authorization.
Building owners and authorized operators shall retain the ability to suspend, remove, replace, or restrict a third-party agent without losing essential building operation or authoritative records.
130. Agent and Extension Governance
System05 shall establish governance for agents, tools, extensions, plugins, models, prompts, policies, registries, and connected services.
Governance responsibilities may include:
· Technical requirements.
· Registry operation.
· Package review.
· Certification coordination.
· Security disclosure.
· Versioning.
· Compatibility policy.
· Deprecation.
· Revocation.
· Appeals.
· Incident learning.
· Public documentation.
· Stakeholder participation.
Governance shall remain transparent, vendor-neutral, and resistant to control by a single AI provider, manufacturer, software platform, or certification organization.
Proposed changes should identify:
· Problem addressed.
· Affected stakeholders.
· Compatibility impact.
· Safety and security impact.
· Migration pathway.
· Implementation cost.
· Effective date.
· Review evidence.
Experimental capabilities shall remain distinguishable from stable approved requirements.
Governance bodies shall be able to suspend or revoke agents, packages, extensions, or certificates when evidence shows material safety, security, privacy, integrity, or interoperability risk.
131. Deployment, Monitoring, Update and Rollback
Agent deployment shall follow a controlled lifecycle from installation through activation, operation, update, suspension, and removal.
Before activation, deployment shall verify:
· Package identity.
· Digital signature.
· Compatibility.
· Certification status.
· Required permissions.
· Building assignment.
· Tool configuration.
· Safety Envelope.
· Monitoring.
· Manual fallback.
· Rollback package.
· Responsible owner or operator.
Runtime monitoring may include:
· Agent health.
· Dependency health.
· Tool use.
· Authority use.
· Performance.
· Errors.
· Refusals.
· Escalations.
· Safety-limit approaches.
· Security events.
· Unusual data access.
· Configuration drift.
· Model or policy changes.
Updates shall be staged according to risk. High-consequence agents may require offline testing, simulation, shadow operation, limited rollout, and post-update verification.
Rollback shall restore a previously verified agent state where safe and compatible. Rollback shall not erase events, physical changes, configuration changes, or evidence created after the previous version.
An update or rollback shall not automatically resume interrupted physical actions without state reconciliation and renewed authorization.
132. Incident Reporting, Recall and Retirement
System05 shall provide processes for reporting, investigating, communicating, and resolving incidents involving agents and their connected tools.
Reportable incidents may include:
· Unsafe recommendation.
· Unauthorized action.
· Failure to alert.
· Incorrect emergency response.
· Configuration corruption.
· Privacy breach.
· Security compromise.
· Certification misrepresentation.
· Repeated compatibility error.
· Tool misuse.
· Uncontrolled robotic action.
· Failure of override.
· Loss of traceability.
· Harmful update.
· Systematic bias affecting essential service.
Incident records should identify:
· Agent and package version.
· Building and deployment.
· Date and time.
· Operational state.
· Persons or systems affected.
· Inputs and evidence.
· Agent outputs and actions.
· Authority used.
· Physical consequences.
· Containment actions.
· Root-cause findings.
· Corrective actions.
· Notification status.
A recall may be required when an agent version presents a systematic risk across multiple deployments. Recall actions may include suspension, permission restriction, mandatory update, package removal, certificate revocation, or transition to manual operation.
Retirement shall include:
· Safe deactivation.
· Revocation of credentials.
· Removal of tool access.
· Preservation of required records.
· Export of owner-controlled information.
· Transfer of active responsibilities.
· Confirmation of replacement or manual coverage.
· Removal or anonymization of data where required.
An agent shall not remain operational beyond supported, secure, or certified life merely because replacement is inconvenient.
Retirement of an AI provider or agent shall not make the System05 building inoperable, unmaintainable, or inaccessible to its authorized owners and operators.
PART VIII — Implementation, Adoption & Evolution
133. Initial Implementation Profile
System05 shall define an Initial Implementation Profile that enables practical deployment of building intelligence without requiring the complete future AI, robotics, or autonomous engineering ecosystem.
The Initial Implementation Profile shall prioritize a Building Operations Agent used after construction. Early System05 projects shall remain designable, manufacturable, constructible, inspectable, commissionable, and repairable through qualified humans, conventional engineering software, deterministic tools, and documented procedures.
The initial profile should include:
· A versioned Building BIOS.
· A basic operational Digital Twin synchronized with the BIOS.
· Building, zone, system, Node, Cartridge, Interface, and sensor identities.
· A registry of installed components and approved configurations.
· Defined operational states and events.
· Sensor-data collection from selected critical locations.
· Human-readable dashboards and notifications.
· Maintenance and inspection records.
· Role-based access control.
· Audit logging.
· Manual fallback procedures.
· Exportable owner-controlled data.
· Controlled update and rollback mechanisms.
· Documented APIs for future expansion.
The initial building shall not require every Node, Cartridge, panel, or component to contain independent intelligence. Intelligence may be selectively deployed according to criticality, observability requirements, cost, accessibility, and expected lifecycle value.
A limited number of Smart Nodes may provide sufficient initial coverage where the monitoring architecture ensures that important engineering links, systems, or zones are observable. Where practical, each important connection chain should terminate at or be observable through at least one Smart Node or another qualified sensing point.
A Smart Node may contain a replaceable centralized Smart Module installed as a cartridge-like unit. Sensors and passive signal paths distributed through the Node or connected components may transmit status to this module without requiring every sensing point to contain a complete processor, network connection, or independent power system.
The Node architecture should therefore maximize the useful information available to the centralized module. Such information may include:
· Cartridge presence.
· Correct insertion.
· Lock state.
· Fastener state.
· Connection continuity.
· Local movement.
· Strain or deformation.
· Temperature.
· Moisture.
· Vibration.
· Electrical continuity.
· Utility leakage.
· Access-panel status.
· Evidence of tampering.
The Smart Module should be independently accessible, replaceable, repairable, and upgradable without replacing the structural Node. Failure or removal of the module shall not eliminate the Node’s essential structural or mechanical function.
The Initial Implementation Profile shall distinguish mandatory baseline capabilities from project-specific options. A small affordable house, a multifamily building, an industrial facility, and a regional pilot may implement different quantities of sensors and automation while using the same fundamental System05 identities, interfaces, records, and governance principles.
The profile shall avoid unnecessary dependence on continuous cloud connectivity. Essential building functions should remain available through local, deterministic, manual, or conventional control mechanisms when the agent, network, Digital Twin, external service, or model provider is unavailable.
Initial implementation shall be judged by operational usefulness, safety, maintainability, affordability, interoperability, and evidence quality—not by the number of AI features included.
134. Minimum Viable Building Operations Agent
System05 shall define a Minimum Viable Building Operations Agent as the first reference implementation of post-construction building intelligence.
The Minimum Viable Building Operations Agent shall primarily observe, organize, explain, notify, and support human decision-making. It need not exercise broad autonomous physical control.
Its minimum functions should include:
· Reading authorized Building BIOS information.
· Identifying the building and its approved configuration.
· Reading available sensor and system status.
· Monitoring basic operational conditions.
· Detecting missing, inconsistent, or abnormal information.
· Generating prioritized alerts.
· Explaining the basis of an alert.
· Maintaining inspection and maintenance schedules.
· Tracking reported defects and unresolved conditions.
· Recording component replacement and service events.
· Supporting Digital Twin synchronization.
· Preserving audit and decision records.
· Recognizing loss of communication or sensor availability.
· Entering an appropriate degraded mode.
· Directing occupants or operators to responsible human assistance.
· Exporting authorized operational records in documented formats.
The agent should answer practical operational questions such as:
· What is the current verified building configuration?
· Which components require inspection?
· Which sensors are unavailable?
· What changed since the last verified state?
· Which maintenance activities are due?
· Which alert requires immediate attention?
· What evidence supports the alert?
· Who is authorized to approve the proposed response?
· What manual procedure applies if the agent is unavailable?
The Minimum Viable Agent shall distinguish clearly between:
· Verified physical observation.
· Sensor-reported status.
· Recorded configuration.
· Inferred condition.
· Predicted condition.
· User-reported information.
· Recommended action.
· Approved instruction.
· Completed action.
· Independently verified outcome.
The agent shall not report a physical condition as verified merely because the Building BIOS specifies that the condition should exist. It shall identify discrepancies between the approved configuration, Digital Twin, sensor observations, maintenance records, and user reports.
Initial alerts should contain:
· Affected building, zone, system, or component.
· Observed or reported condition.
· Time of observation.
· Evidence source.
· Severity.
· Uncertainty.
· Potential consequence.
· Recommended response.
· Required response time.
· Responsible role.
· Applicable limitations.
· Escalation path.
The Minimum Viable Agent may recommend inspection, maintenance, isolation, professional evaluation, or emergency action. It shall not claim that a condition has been repaired or made safe until the applicable verification evidence is available.
Where direct control is included, it shall initially be limited to explicitly authorized, low-risk, reversible, observable, and tested actions. Every action shall remain inside a defined Safety Envelope and shall produce a traceable command, acknowledgment, execution result, and verification result.
The Minimum Viable Agent shall not become a single point of failure. Conventional thermostats, alarms, electrical protections, fire-safety systems, access controls, shutoff devices, and manual operating procedures shall retain their required independent functions.
The reference implementation shall remain replaceable. Building owners shall be able to migrate to another compatible agent without losing the Building BIOS, component registry, maintenance history, Digital Twin data, or authoritative operational records.
135. Optional Initial Capabilities
Early System05 deployments may include Optional Initial Capabilities where they provide clear value without creating excessive cost, complexity, dependency, or risk.
Optional capabilities may include:
· Energy-use analysis.
· Comfort recommendations.
· Indoor-air-quality monitoring.
· Water-leak detection.
· Moisture-risk monitoring.
· Freeze-risk alerts.
· Equipment-runtime tracking.
· Predictive maintenance support.
· Structural trend monitoring.
· Cartridge-lock or connection-state monitoring.
· Occupant maintenance guidance.
· Warranty tracking.
· Spare-part identification.
· Service-provider coordination.
· Basic anomaly detection.
· Inspection-image organization.
· Natural-language access to approved building information.
· Multi-language occupant communication.
· Accessibility assistance.
· Limited low-risk automation.
· Local and remote operator dashboards.
· Comparison of actual and expected building performance.
Optional predictive capabilities shall communicate uncertainty and shall not replace required inspection or deterministic safety devices. A predicted failure shall be treated as a risk indication rather than proof that failure will occur. The absence of a predicted failure shall not establish that a component is safe.
Optional automation should initially favor actions that are:
· Reversible.
· Observable.
· Low consequence.
· Time limited.
· Easily overridden.
· Supported by independent safety controls.
· Appropriate for the available evidence.
· Within an explicitly approved operational scope.
Examples may include adjusting noncritical comfort settings, scheduling equipment operation, preparing maintenance requests, or requesting confirmation before a utility-saving action.
Optional capabilities that collect personal, behavioral, audio, video, access, or occupancy information shall require explicit purpose definition, data minimization, access control, retention limits, and appropriate occupant notice or consent.
No optional capability shall silently become required for essential building use. A building shall remain practically operable when an optional AI feature, external integration, subscription, model, or cloud service is removed.
Optional capabilities shall be modular. Owners should be able to activate, suspend, replace, or remove them without destabilizing the Building BIOS, essential controls, or unrelated building systems.
Each optional capability shall declare:
· Intended purpose.
· Required information.
· Required sensors or tools.
· Permissions.
· Operational limits.
· Expected benefit.
· Cost implications.
· Privacy implications.
· Failure behavior.
· Manual alternative.
· Testing status.
· Conformance or certification status.
The inclusion of an optional capability shall be based on project needs and lifecycle value rather than pressure to maximize automation.
136. Explicitly Deferred Capabilities
System05 shall identify capabilities that are architecturally anticipated but explicitly deferred from initial implementation.
Deferred capabilities shall include, unless separately qualified through a future controlled program:
· Fully autonomous architectural design.
· Fully autonomous structural or multidisciplinary engineering.
· Autonomous selection of applicable laws without professional review.
· AI issuance of professional engineering approval.
· Autonomous regulatory certification.
· Unsupervised design-to-manufacturing release.
· Unsupervised design-to-construction release.
· Autonomous modification of protected Building BIOS configurations.
· Self-approval of generated designs or analyses.
· Independent acceptance of construction produced from the agent’s own outputs.
· Unlimited authority across multiple engineering disciplines.
· Open-ended procurement or financial commitments.
· Unrestricted access to tools, robots, or building controls.
· Autonomous control of high-consequence structural or life-safety systems.
· Unsupervised robotic construction in occupied or uncontrolled environments.
· Self-expansion of agent permissions or operational scope.
· Unreviewed self-modification of safety rules, policies, prompts, or models.
· Replacement of required human inspectors, engineers, authorities, or emergency responders.
Deferral does not mean that System05 shall ignore these future capabilities. System05 shall continue to provide machine-readable information, robot-compatible geometry, stable interfaces, evidence structures, approval gates, simulation environments, and authority boundaries that may support them later.
However, future readiness shall not be represented as present qualification.
A deferred capability may be introduced only after defining:
· The exact bounded function.
· Deployment conditions.
· Required input quality.
· Required deterministic tools.
· Applicable professional responsibility.
· Regulatory status.
· Safety Envelope.
· Human supervision.
· Independent verification.
· Test evidence.
· Incident response.
· Stop and rollback behavior.
· Certification requirements.
System05 shall resist capability creep in which an advisory feature gradually begins issuing or executing consequential commands without formal review.
Marketing terminology such as intelligent, autonomous, self-learning, generative, or agentic shall not establish permission or qualification. Actual authority shall be determined by the approved agent Manifest, deployment configuration, conformance level, certification, and user authorization.
Explicit deferral protects affordability and implementation focus. It allows System05 to develop a useful operational agent while the technical and institutional foundations for future engineering and robotic autonomy continue to mature.
137. Pilot Deployment Roadmap
System05 shall introduce the Building Operations Agent through a staged Pilot Deployment Roadmap.
A recommended roadmap may include the following stages.
Stage 0 — Architecture and Dataset Preparation
This stage should establish:
· Initial Building BIOS schema.
· Component and Interface identities.
· Sensor and event schemas.
· Agent Manifest.
· Permission model.
· Minimum operational use cases.
· Reference alerts.
· Manual fallback procedures.
· Evaluation criteria.
· Data ownership and privacy rules.
Stage 1 — Laboratory and Prototype Node Testing
A physical prototype may be used to evaluate:
· Smart Module insertion and replacement.
· Sensor routing.
· Cartridge-presence detection.
· Lock-state detection.
· Communication behavior.
· Battery or power requirements.
· Offline operation.
· Event generation.
· Module upgrade.
· Failure and repair procedures.
Where possible, one well-designed prototype Node should validate multiple System05 principles, including mechanical compatibility, sensing, identity, inspection, replaceability, robotic readiness, and lifecycle access.
Stage 2 — Digital Simulation
The agent should operate against simulated Building BIOS and Digital Twin environments containing normal, abnormal, incomplete, and conflicting data.
Testing should include:
· Missing sensors.
· False readings.
· Communication loss.
· Configuration mismatch.
· Overdue maintenance.
· Unauthorized changes.
· Agent restart.
· Failed update.
· Emergency escalation.
· Incorrect user report.
· Competing evidence.
Stage 3 — Shadow Operation
The agent may observe a real building and generate alerts or recommendations without exercising physical control. Outputs should be compared with actual conditions, operator decisions, inspections, and maintenance outcomes.
Stage 4 — Advisory Pilot
Authorized users may receive agent explanations, alerts, inspection schedules, and maintenance recommendations. Feedback should evaluate accuracy, usefulness, alert burden, clarity, trust, privacy, and required human workload.
Stage 5 — Supervisory Integration
The agent may coordinate with selected existing building systems while commands remain subject to human approval. Command formatting, authorization, acknowledgment, execution evidence, and outcome verification shall be tested.
Stage 6 — Bounded Operational Pilot
Selected low-risk actions may be executed within explicit limits. Each action shall be reversible where practicable and protected by deterministic limits and manual override.
Stage 7 — Qualified Deployment
General deployment may proceed only for capabilities supported by adequate pilot evidence, documented operating procedures, trained responsible users, monitoring, maintenance, incident response, and appropriate conformance or certification.
Each pilot shall define:
· Buildings and users included.
· Duration.
· Functions enabled.
· Functions prohibited.
· Success criteria.
· Stop criteria.
· Expected risks.
· Responsible parties.
· Data collected.
· Review intervals.
· Incident process.
· Exit and rollback plan.
Pilot results shall include unsuccessful cases, false alerts, missed conditions, user confusion, unavailable dependencies, and operational costs. Pilot learning shall update the architecture, test suite, documentation, certification requirements, and future roadmap.
138. Legacy and Hybrid Building Integration
System05 shall support Legacy and Hybrid Building Integration so that adoption does not require complete replacement of existing buildings, controls, equipment, documentation, or construction practices.
A Legacy Building is an existing building that was not originally defined through System05. A Hybrid Building may contain both System05-native and conventional components, systems, records, and controls.
Integration may use:
· Retrofit sensor modules.
· Smart gateways.
· Protocol adapters.
· Identity labels.
· QR codes or machine-readable tags.
· Imported documentation.
· Manually verified component records.
· Partial Building BIOS definitions.
· Simplified Digital Twins.
· External building-management-system connectors.
· Conventional equipment interfaces.
· Certified physical adapters.
· Human inspection and survey data.
Legacy information shall be classified according to its evidentiary status. For example:
· Verified through physical inspection.
· Verified through measurement.
· Supported by authoritative documentation.
· Imported from an existing system.
· Reported by an owner or operator.
· Inferred from available evidence.
· Assumed temporarily.
· Unknown.
· Conflicting.
· Not accessible.
System05 shall not present an inferred legacy configuration as equivalent to a fully verified System05-native configuration.
A Hybrid Building shall define the boundary between:
· System05-governed components.
· Connected but externally governed systems.
· Monitored-only equipment.
· Controllable equipment.
· Unverified legacy conditions.
· Independent life-safety systems.
· Manual-only systems.
Adapters and gateways shall not erase limitations of the connected systems. If an older device cannot provide authenticated state, command confirmation, or reliable feedback, the Digital Twin and agent shall retain that uncertainty.
Legacy integration should prioritize high-value functions such as:
· Building documentation.
· Equipment registry.
· Maintenance scheduling.
· Leak and moisture detection.
· Energy monitoring.
· Safety-status visibility.
· Inspection records.
· Retrofit planning.
· Replacement compatibility.
· Lifecycle traceability.
System05 compliance claims shall be scoped. Integration of one System05 sensor gateway or agent shall not make the entire existing building System05-compliant.
Hybrid adoption should allow gradual migration. When a legacy component is replaced, its successor may use System05 identities, Interfaces, evidence, and lifecycle records. Over time, the verified portion of the Building BIOS and Digital Twin may expand without requiring a single disruptive conversion.
Essential legacy controls shall remain functional if the System05 agent or gateway is disconnected unless an approved replacement architecture has been commissioned.
139. Affordability and Regional Adaptation
Affordability shall be treated as a primary System05 design requirement rather than a secondary optimization.
The AI Agent Architecture shall support deployment in regions with different:
· Income levels.
· Construction methods.
· Material supply.
· Manufacturing capacity.
· Workforce skills.
· Energy reliability.
· Network availability.
· Climate conditions.
· Regulatory structures.
· Maintenance resources.
· Digital infrastructure.
System05 shall avoid requiring expensive sensing, continuous cloud services, proprietary subscriptions, or specialized hardware where the same essential outcome can be achieved through simpler means.
Affordability strategies may include:
· Selective instrumentation of critical Nodes.
· Centralized replaceable Smart Modules.
· Passive sensing paths.
· Shared gateways.
· Low-power operation.
· Sleep-and-wake sensor behavior.
· Local processing.
· Intermittent synchronization.
· Manual data entry where appropriate.
· Open data formats.
· Replaceable commodity hardware.
· Modular capability packages.
· Phased installation.
· Regional manufacturing.
· Local-material Engineering Profiles.
· Reuse of existing devices and controls.
· Human inspection in place of unnecessary continuous sensing.
The architecture should permit a basic System05 building to begin with a limited number of Smart Nodes while maintaining pathways for future expansion. Conduits, contacts, identifiers, access points, or passive signal routes may be installed initially where doing so is economical, even if the associated sensor or module is added later.
Regional adaptation may change:
· Sensor quantity.
· Communication method.
· Energy source.
· User-interface language.
· Maintenance intervals.
· Recommended Engineering Profiles.
· Local-material options.
· Service-delivery model.
· Data-hosting arrangement.
· Degree of automation.
Regional adaptation shall not weaken universal requirements for structural safety, identity integrity, authorization, traceability, fail-safe behavior, and truthful representation of evidence.
System05 should support local and offline operation where reliable connectivity is unavailable. Cloud services may enhance analysis, updates, coordination, or remote support, but loss of cloud access shall not make essential building operation dependent on an unaffordable or unavailable service.
Cost evaluation shall consider total lifecycle cost, including:
· Initial hardware.
· Installation.
· Calibration.
· Connectivity.
· Subscriptions.
· Energy use.
· Battery replacement.
· Maintenance.
· Training.
· Repair.
· Component replacement.
· Data migration.
· Decommissioning.
A low purchase price that produces high recurring dependency or premature obsolescence shall not automatically be considered affordable.
The agent should help owners understand which optional capabilities offer sufficient value for their specific building. System05 shall not impose identical intelligence density on every project.
140. Future Research and Evolution
System05 shall maintain a Future Research and Evolution program informed by pilot evidence, field performance, incidents, technological development, regulatory change, and stakeholder needs.
Research areas may include:
· Distributed and centralized Node sensing.
· Passive connection-state detection.
· Self-powered sensors.
· Ultra-low-power communication.
· Long-life replaceable Smart Modules.
· Sensor calibration and drift detection.
· Physical-state verification.
· Digital Twin uncertainty modeling.
· Building BIOS reconciliation.
· Local and edge AI.
· Privacy-preserving learning.
· Federated building intelligence.
· Explainable operational decision-making.
· Predictive maintenance.
· Structural health monitoring.
· Fire and seismic event assessment.
· Human–agent interaction.
· Multi-language accessibility.
· Machine-readable regulations.
· Automated compatibility evaluation.
· Local-material qualification.
· Robotic perception and assembly.
· Human–robot collaboration.
· Autonomous inspection.
· Safe multi-agent coordination.
· Lifecycle data preservation.
· AI and component certification.
· Agent liability and professional accountability.
Research shall distinguish among:
· Conceptual possibility.
· Laboratory demonstration.
· Controlled prototype.
· Pilot evidence.
· Qualified capability.
· Certified deployment.
· General operational acceptance.
Experimental findings shall not automatically modify active Building BIOS configurations, Engineering Profiles, certification rules, or operational permissions.
System05 evolution should remain backward-aware. New agents, protocols, sensors, or autonomy levels should provide defined migration paths for earlier buildings. Physical Nodes and Interfaces should have substantially longer useful lives than individual AI models, communication technologies, software packages, or cloud providers.
The replaceable Smart Module concept shall support this evolution. A building should be able to adopt improved processors, sensing methods, communication standards, cybersecurity hardware, or local AI capability without replacing the primary structural Node.
Future research should also evaluate when intelligence should remain centralized, when it should be distributed, and when no embedded intelligence is justified. Adding AI or sensors shall not be presumed beneficial when human inspection, passive mechanical indication, or deterministic control is safer and more economical.
The research program should maintain an open backlog identifying:
· Research question.
· Expected benefit.
· Relevant System05 subsystem.
· Current evidence.
· Major risks.
· Required prototype.
· Required data.
· Responsible participants.
· Dependencies.
· Qualification pathway.
· Adoption implications.
Evolution shall occur through documented governance, versioning, compatibility review, stakeholder participation, testing, and controlled deprecation.
141. Final AI Agent Architecture Model
The final System05 AI Agent Architecture shall establish a layered, interoperable, human-accountable framework for building operations today and future engineering, construction, and robotic intelligence.
The model shall consist of the following primary layers:
1. Physical Building Layer
Nodes, Cartridges, members, panels, equipment, utilities, sensors, actuators, tools, and robots.
2. Identity and Interface Layer
Stable identities, Universal Interfaces, capability descriptions, communication protocols, physical access definitions, and compatibility rules.
3. Authoritative Configuration Layer
The Building BIOS containing the approved building definition, installed configuration, protected parameters, identities, versions, and lifecycle state.
4. Observation and Digital Twin Layer
Sensor observations, inspection evidence, operational history, inferred state, simulated state, uncertainty, and synchronized digital representation.
5. Rules and Deterministic Services Layer
Engineering rules, Safety Envelopes, Engineering Profiles, validation tools, compatibility checks, conventional controllers, qualified solvers, and the Engineering Compiler.
6. Agent Layer
The Building Operations Agent and future specialized engineering, manufacturing, construction, inspection, and robotic agents.
7. Authority and Governance Layer
Human roles, professional responsibility, permissions, approvals, certification, audit, cybersecurity, incident response, update, rollback, and regulatory authority.
Within this model:
· The Building BIOS shall remain the authoritative source for approved configuration.
· The Digital Twin shall represent observed, inferred, historical, predicted, and simulated state while remaining traceable to evidence.
· The agent shall interpret information and coordinate qualified tools but shall not become the source of physical truth merely through assertion.
· Deterministic controls shall protect essential safety limits.
· Human authority shall remain identifiable and accountable.
· Every consequential action shall be permission-bound, observable, auditable, and verifiable.
· Agents shall remain replaceable and vendor-neutral.
· Essential building operation shall survive agent, network, model, or provider failure.
· Future autonomy shall be introduced capability by capability.
· No agent shall approve its own consequential work.
· System05 buildings shall remain usable through human-readable information and manual procedures.
The initial practical realization of this architecture shall be the Minimum Viable Building Operations Agent. Its purpose shall be to understand the approved building configuration, monitor available evidence, identify meaningful conditions, support maintenance and inspection, explain recommendations, and help authorized humans operate the building responsibly.
Future Engineering, Construction, Manufacturing, Inspection, and Robotic Agents may be added when their required data, tools, Interfaces, testing, professional boundaries, and certification structures are mature.
The complete architecture shall therefore support two simultaneous objectives:
· Immediate usefulness without dependence on advanced autonomy.
· Long-term readiness for qualified autonomous design, construction, operation, maintenance, and robotic interaction.
System05 shall not define intelligence as the removal of humans from the building lifecycle. Intelligence shall mean that the building and its supporting systems can preserve knowledge, expose their condition, explain relevant evidence, coordinate responsible action, adapt through controlled evolution, and remain safe, affordable, maintainable, and accountable throughout their lifecycle.
The final principle of the System05 AI Agent Architecture is:
System05 shall prepare buildings for future intelligence without making present buildings dependent on unproven autonomy.

