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    Changelog

All notable changes to autonomic will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
0.1.0 - 2026-09-17
Added
	Core BEAM/OTP control plane and episode supervisor trees.
	Autonomic.AuthorityGovernor with epoch-fenced capability leasing.
	Autonomic.EffectBroker for mediated external side effects and commit horizons.
	Autonomic.Homeostat and Autonomic.SystemRegulator for health and trajectory monitoring.
	Autonomic.SensorArray and sensor stream management.
	Autonomic.VerificationRunner and Autonomic.RepairManager.
	Authoritative effect adapters for Git, GitRemote CAS, bounded HTTP, and content-addressed artifacts.
	Behaviours for execution domains (Autonomic.ExecutionDomain), stores (Autonomic.Store), and sensors (Autonomic.SemanticSensor).
	Poncho standalone package structure with independent Hex publication support.
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    License


MIT License

Copyright (c) 2026 Autonomic Kernel contributors

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

  
    
    Architecture - Autonomic v0.1.0
    
    

    


  
  

    Kernel Architecture

autonomic is the implementation-independent BEAM/OTP control plane. It owns episode lifecycle, authority, effect mediation, trajectory regulation, verification contracts, and the behaviours implemented by the three companion packages.
The core package deliberately does not depend on Linux, PostgreSQL, or TypeSafeSDK. That is a package-boundary decision, not a statement that those systems are unimportant to the reference composition. The repository's full reference composition is:
                         trusted control plane

  +------------------+      +----------------------+      +----------------------+
  |    autonomic     |<-----| autonomic_postgres   |      | autonomic_typesafe   |
  |                  |      | durable authority    |      | TypeSafe semantic    |
  | EffectBroker     |      | + observation ledger |      | sensor bank          |
  | Homeostat        |<-----------------------------------|                      |
  | AuthorityGovernor|      +----------------------+      +----------------------+
  +--------+---------+
           ^
           |
  +--------+---------+
  | autonomic_linux  |
  | ExecutionDomain  |
  +------------------+
Dependency arrows point from concrete adapters to autonomic; runtime data flow is different. The application configures implementations of Autonomic.Store, Autonomic.ExecutionDomain, and Autonomic.SemanticSensor.
The TypeSafe data path
The semantic path is not a detached observability feature. A configured Autonomic.Typesafe.Sensor supplies typed semantic observations to two core consumers:
observable worker/effect state
        |
        v
Autonomic.SemanticSensor
        |
        | TypeSafe-backed implementation
        v
SemanticObservation[]
        |
        +------------------------+
        |                        |
        v                        v
   Homeostat                EffectBroker
 temporal trajectory        per-effect semantic
 regulation                 authorization evidence
        |                        |
        v                        v
continue / yield /          allow / deny semantic
narrow / preempt            decision for exact revision
SemanticObservation preserves the sensor value, confidence, probability distribution, requested and actual model, request ID, SDK version, sensor-bank version, semantic-contract fingerprint, usage, retries, latency, observation time, and sensor-specific metadata.
The production TypeSafe bank lives in autonomic_typesafe and currently defines five sensors:
	scope_drift — Noul
	authority_escalation — Noul
	evidence_sufficiency — Score
	irreversibility — Score
	trajectory_regime — Choice

See TypeSafe Control Loop for the exact consumption semantics in core.
Key subsystems
Autonomic.AuthorityGovernor
Owns epoch-fenced capability leases. Semantic evidence can never mint a capability, advance an epoch, or expand a signed hard envelope.
Autonomic.EffectBroker
Mediates Class 2+ effects. It binds proposals and decisions to exact effect revisions, epoch, policy version, trajectory version, lease, and payload digest. When policy requires semantic evaluation it builds an ObservationFrame, calls the configured semantic sensor in slow mode, records the semantic allow/deny decision, and still requires every other decision class demanded by policy.
Autonomic.Homeostat
Consumes deterministic facts, TypeSafe-derived semantic observations, and resource pressure over time. It maintains exponentially smoothed drift, volatility, uncertainty, scope pressure, authority pressure, and destructive pressure. Regimes produce concrete controller actions:
	Regime	Core action
	stable	continue
	uncertain	yield
	drifting	narrow to Class 1 isolated mutable effects
	unstable	preempt with semantic trajectory exit
	containment	deterministic hard-containment path

Recovery from risky regimes is hysteretic; one reassuring frame does not immediately erase sustained drift.
Autonomic.SensorArray
Provides bounded sensor ingestion and backpressure. Critical deterministic facts are not intentionally dropped. Semantic work can degrade without becoming authority.
Autonomic.Store
Owns the durable contract implemented by autonomic_postgres: episodes, epochs, leases, effects, decisions, observation frames, trajectory state, checkpoints, and recovery lineage.
Autonomic.ExecutionDomain
Owns the execution-domain contract implemented today by autonomic_linux. The current Linux backend is host-local shared-kernel containment; it is not a remote worker-fleet protocol or a hardware-virtualized trust boundary. See the autonomic_linux HexDocs for the exact boundary.
Precedence is a dominance lattice
The architecture does not average semantic confidence against deterministic facts:
Kernel denial
  > capability violation
  > deterministic invariant
  > signed policy
  > human authority
  > semantic observation
A high-confidence TypeSafe answer can cause narrowing, yielding, preemption, or a semantic effect denial. It cannot turn a forbidden target, stale epoch, invalid lease, or seccomp violation into an allowed operation.
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    Non-Negotiable Invariants

The Autonomic architecture is governed by five mandatory invariants:
	No unmediated irreversible effects. Class 2+ external effects cross Autonomic.EffectBroker; the sandbox has no routable network and no authoritative repository mount.
	Semantic evidence cannot exceed deterministic authority. Sensors provide evidence. They cannot mint capabilities, override a deterministic boundary violation, or expand the signed hard envelope.
	Authority is epoch-fenced. Leases, domains, effect revisions, decisions, checkpoints, and commits bind to a durable episode epoch.
	Speculation precedes commitment. Isolated edits/tests are disposable; Class 3/4 mutations cross a durable commit horizon only after exact-version authorization.
	Worker state is disposable; kernel state is authoritative. The worker/cgroup/overlay may be killed. The store plus trusted checkpoint metadata reconstruct the episode.
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    Effect Adapter Authoring

Adapters implement Autonomic.EffectAdapter with validate/2, commit/2, and reconcile/2. The untrusted worker never invokes them directly.
Required Properties
	Target configuration comes from trusted application configuration through Autonomic.Runtime.target/1; never accept a host path, base URL, or credential source solely from the worker.
	validate/2 is side-effect free and checks the exact proposal shape/target scope.
	commit/2 is called only after durable commit_intent. Prefer native idempotency or compare-and-swap. Return {:unknown, reason} whenever execution may have happened but cannot be proven.
	reconcile/2 must distinguish {:committed, receipt}, :not_committed, and {:unknown, reason} without mutating blindly.
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    TypeSafe Control Loop

This guide documents what autonomic actually does with TypeSafe-derived semantic observations. The TypeSafe API client and question bank live in the separate autonomic_typesafe package; the meaning of those observations is owned here in core.
Reference composition
A TypeSafe-centered Autonomic application installs the four publishable packages and configures the reference implementations:
config :autonomic,
  store: Autonomic.Store.Postgres,
  domain_backend: Autonomic.Linux.Backend,
  sensor: Autonomic.Typesafe.Sensor
The package split keeps the kernel reusable. The reference runtime still routes semantic evaluation through TypeSafe.
Observation contract
Core receives a list of Autonomic.SemanticObservation structs. The reference TypeSafe adapter produces five on every successful evaluation:
	Sensor	TypeSafe answer family	Core-facing value
	scope_drift	Noul	boolean plus confidence/probabilities
	authority_escalation	Noul	boolean plus confidence/probabilities
	evidence_sufficiency	Score	expected label plus score distribution and normalized score in metadata
	irreversibility	Score	normalized value plus score distribution/ranking metadata
	trajectory_regime	Choice	selected regime plus full choice probabilities/ranking/margin

The observation also carries reproducibility provenance: actual/requested model, request ID, SDK version, bank version, Prepared fingerprint, usage, retry count, latency, and observation timestamp.
Consumer 1: Homeostat
Autonomic.Homeostat turns semantic observations into a temporal state vector.
Risk extraction
	scope drift becomes scope_pressure and contributes to drift;
	authority escalation becomes authority_pressure;
	irreversibility becomes destructive_pressure;
	evidence sufficiency becomes uncertainty;
	trajectory regime becomes a regime-risk contribution.

Confidence is not treated as certainty. semantic_risk/1 pulls low-confidence observations toward a neutral risk of 0.5 rather than pretending a low-confidence false answer means zero risk.
Temporal smoothing
The Homeostat uses EWMA state rather than making every TypeSafe response a direct command. It tracks:
drift
volatility
uncertainty
scope_pressure
authority_pressure
destructive_pressure
verification_pressure
approval_pressure
blast_radius_remaining
autonomy_balance
This allows a sequence of weak-but-consistent signals to matter while avoiding instant oscillation from one response.
Regime actions
Current thresholds are explicit core policy:
	risk >= 0.82 -> unstable;
	drift or authority pressure >= 0.58 -> drifting;
	uncertainty >= 0.42 or unhealthy semantic service -> uncertain;
	otherwise -> stable.

The resulting controller signal is concrete:
stable    -> continue
uncertain -> yield
 drifting -> narrow max effect class to Class 1
unstable  -> preempt episode
Deterministic hard violations bypass this smoothing and move directly to containment.
Consumer 2: EffectBroker
For effects whose decision floor includes semantic, EffectBroker asks the semantic sensor to evaluate the exact effect context in slow mode.
The current broker policy consumes scope drift, authority escalation, and evidence sufficiency. A semantic decision is persisted as an exact-revision decision. TypeSafe outage or contract failure prevents required semantic authorization rather than producing an implicit safe result.
The same evaluation also returns irreversibility and trajectory-regime observations, but the broker's current allow/deny function does not use their full probability distributions. Those richer fields remain available in the observations and are consumed more broadly by the Homeostat path.
SystemRegulator coupling
Semantic service health is itself a control signal. A TypeSafe transport failure, request timeout, response-contract violation, request-budget violation, runtime-capability failure, or overload marks semantic health degraded/unavailable. Sensitive commits can then be paused by SystemRegulator instead of silently bypassing the sensor requirement.
What this design is and is not
It is a typed semantic feedback loop in which TypeSafe observations can change runtime authority and effect decisions.
It is not a claim that TypeSafe is the authority source, a formal safety proof, or a Bayesian fusion engine. The adapter preserves rich probability distributions, but current core policy mostly consumes normalized values and confidence. That separation keeps the present behavior inspectable and leaves room for future calibrated policies without pretending they already exist.
Follow the implementation
Read these in order:
	autonomic_typesafe: Autonomic.Typesafe.SensorBank — the five TypeSafe questions.
	autonomic_typesafe: Autonomic.Typesafe.Bank — SDK execution and answer normalization.
	autonomic: Autonomic.SemanticObservation — core observation contract.
	autonomic: Autonomic.Homeostat — temporal semantic regulation.
	autonomic: Autonomic.EffectBroker — semantic effect authorization.
	autonomic_postgres — durable observation/trajectory/decision persistence.
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          @type t() :: %Autonomic.ExecutionDomain.CheckpointRef{
  digest: String.t(),
  domain_generation: non_neg_integer(),
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  metadata: map(),
  ref: Autonomic.Contracts.snapshot_ref()
}
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          @type t() :: %Autonomic.ExecutionDomain.Command{
  argv: [String.t(), ...],
  cwd: String.t() | nil,
  env: %{optional(String.t()) => String.t()},
  metadata: map(),
  stdin: iodata() | nil,
  timeout_ms: pos_integer()
}
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          @type t() :: %Autonomic.ExecutionDomain.Domain{
  backend: module(),
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  generation: non_neg_integer(),
  id: Autonomic.Contracts.domain_ref(),
  metadata: map(),
  os_ref: term()
}
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          @type t() :: %Autonomic.ExecutionDomain.Execution{
  domain_id: Autonomic.Contracts.domain_ref(),
  exit_status: integer() | nil,
  id: String.t(),
  metadata: map(),
  os_pid: non_neg_integer() | nil,
  started_at: integer()
}
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          @type t() :: %Autonomic.ExecutionDomain.Spec{
  effect_socket: String.t() | nil,
  environment: %{optional(String.t()) => String.t()} | nil,
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  hard_envelope: map(),
  metadata: map(),
  resource_limits: map() | nil,
  workspace: map()
}
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          @type t() :: %Autonomic.EpisodeCheckpoint{
  capability_state_ref: String.t() | nil,
  created_at: integer(),
  dependency_lock_digest: String.t() | nil,
  domain_generation: non_neg_integer(),
  environment_digest: String.t() | nil,
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  filesystem_digest: String.t(),
  filesystem_ref: String.t(),
  git_base_ref: String.t() | nil,
  git_patch_digest: String.t() | nil,
  id: String.t() | nil,
  metadata: map(),
  parent_checkpoint_id: String.t() | nil,
  pending_effect_ids: [Autonomic.Contracts.effect_id()],
  policy_version: Autonomic.Contracts.policy_version(),
  trajectory_ref: String.t() | nil,
  trajectory_version: Autonomic.Contracts.trajectory_version(),
  trust_level: :stable | :provisional | :quarantined | nil
}
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Immutable episode bootstrap specification accepted only from trusted callers.
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          @type t() :: %Autonomic.EpisodeSpec{
  environment: map() | nil,
  hard_envelope: map(),
  id: String.t(),
  metadata: map(),
  origin_intent: term(),
  policy: map(),
  requested_effect_ceiling: Autonomic.Contracts.effect_class() | nil,
  resource_limits: map() | nil,
  worker_argv: [String.t()] | nil,
  workspace: map()
}
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Supervised per-episode control tree and trusted episode admission entrypoint.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_episode(spec)

      


    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
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Concrete implementation selection lives in operator configuration, not core dependencies.
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Node-wide pressure aggregation, hysteretic autonomy modes, and semantic/store circuit breakers.
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          @type mode() ::
  :normal
  | :constrained
  | :read_only_autonomy
  | :no_sensitive_commits
  | :admission_closed
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Returns a specification to start this module under a supervisor.
See Supervisor.
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Issues short-lived epoch-fenced leases within the signed hard envelope.
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        start_link(opts)

      


    


    
      
        validate(episode_id, lease_id, kind, target, class)

      


    





      


      
        Functions


        


  
    
      
    
    
      advance_epoch(episode_id, reason)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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      start_link(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      validate(episode_id, lease_id, kind, target, class)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.Capability - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Capability 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.Capability{constraints: map(), kind: atom(), scope: term()}


      



  


        

      


  

  
    
    Autonomic.CapabilityLease - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.CapabilityLease 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.CapabilityLease{
  authority_ref: String.t() | nil,
  authority_source:
    :signed_policy | :slow_verifier | :human | :parent_capability,
  capabilities: [Autonomic.Capability.t()],
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  expires_at: integer(),
  id: Autonomic.Contracts.lease_id(),
  issued_at: integer(),
  max_effect_class: Autonomic.Contracts.effect_class(),
  metadata: map(),
  policy_version: Autonomic.Contracts.policy_version(),
  reason: String.t() | nil,
  revoked_at: integer() | nil
}


      



  


        

      


  

  
    
    Autonomic.HumanApproval - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.HumanApproval 
    



      
Verifier for operator approvals bound to exact effect revision/payload/epoch.

      


      
        Summary


  
    Functions
  


    
      
        verify(effect, approval)

      


    





      


      
        Functions


        


  
    
      
    
    
      verify(effect, approval)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.Policy - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Policy 
    



      
Deterministic policy verification and a deny-dominant precedence lattice.

      


      
        Summary


  
    Functions
  


    
      
        class_rank(value)

      


    


    
      
        contraction?(old, new, old_class, new_class)

      


    


    
      
        permits?(policy, kind, target, class)

      


    


    
      
        precedence(observations)

      


    


    
      
        required_decisions(policy, class)

      


    


    
      
        sign(document, key_id, private, domain)

      


    


    
      
        trusted_sign(document, role)

      


    


    
      
        verify(arg1, keys, domain)

      


    





      


      
        Functions


        


  
    
      
    
    
      class_rank(value)



        
          
        

    

  


  


  



  
    
      
    
    
      contraction?(old, new, old_class, new_class)



        
          
        

    

  


  


  



  
    
      
    
    
      permits?(policy, kind, target, class)



        
          
        

    

  


  


  



  
    
      
    
    
      precedence(observations)



        
          
        

    

  


  


  



  
    
      
    
    
      required_decisions(policy, class)



        
          
        

    

  


  


  



  
    
      
    
    
      sign(document, key_id, private, domain)



        
          
        

    

  


  


  



  
    
      
    
    
      trusted_sign(document, role)



        
          
        

    

  


  


  



  
    
      
    
    
      verify(arg1, keys, domain)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.VersionVector - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.VersionVector 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.VersionVector{
  effect_revision: non_neg_integer(),
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  lease_id: Autonomic.Contracts.lease_id(),
  policy_version: Autonomic.Contracts.policy_version(),
  snapshot_ancestry: [String.t()],
  trajectory_regime: Autonomic.Contracts.trajectory_regime(),
  trajectory_version: Autonomic.Contracts.trajectory_version()
}


      



  


        

      


  

  
    
    Autonomic.Adapters.Artifact - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Adapters.Artifact 
    



      
Content-addressed artifact publisher. Target directory is trusted configuration, never worker input.

      




  

  
    
    Autonomic.Adapters.Git - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Adapters.Git 
    



      
Authoritative local Git commit adapter using an isolated trusted staging worktree and atomic update-ref CAS.

      


      
        Summary


  
    Functions
  


    
      
        verify_patch(effect, target, payload)

      


    





      


      
        Functions


        


  
    
      
    
    
      verify_patch(effect, target, payload)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.Adapters.GitRemote - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Adapters.GitRemote 
    



      
Trusted Git remote CAS adapter. Remote credentials and URLs come only from trusted target configuration.

      




  

  
    
    Autonomic.Adapters.HTTP - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Adapters.HTTP 
    



      
Trusted broker-owned HTTP adapter with strict allowlists, TLS, body limits, and credential injection.

      




  

  
    
    Autonomic.BoundedHTTP - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.BoundedHTTP 
    



      
Streaming HTTP response collection with an enforced byte ceiling.

      


      
        Summary


  
    Functions
  


    
      
        request(method, url, headers, body, target)

      


    





      


      
        Functions


        


  
    
      
    
    
      request(method, url, headers, body, target)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.EffectAdapter - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.EffectAdapter behaviour
    



      
Trusted adapter contract. Untrusted workers never call an adapter directly.

      


      
        Summary


  
    Callbacks
  


    
      
        commit(t, keyword)

      


    


    
      
        reconcile(t, keyword)

      


    


    
      
        validate(t, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      commit(t, keyword)



        
          
        

    

  


  

      

          @callback commit(Autonomic.ProposedEffect.t(), keyword()) ::
  {:ok, receipt :: map()} | {:error, term()} | {:unknown, term()}


      



  



  
    
      
    
    
      reconcile(t, keyword)



        
          
        

    

  


  

      

          @callback reconcile(Autonomic.ProposedEffect.t(), keyword()) ::
  {:committed, receipt :: map()} | :not_committed | {:unknown, term()}


      



  



  
    
      
    
    
      validate(t, keyword)



        
          
        

    

  


  

      

          @callback validate(Autonomic.ProposedEffect.t(), keyword()) :: :ok | {:error, term()}


      



  


        

      


  

  
    
    Autonomic.EffectBroker - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.EffectBroker 
    



      
Durable MVCC effect broker. This is the only trusted path to authoritative adapters.

      


      
        Summary


  
    Functions
  


    
      
        abort(effect_id, reason \\ :caller_abort)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        commit(effect_id, opts \\ [])

      


    


    
      
        evaluate(effect_id, opts \\ [])

      


    


    
      
        prepare(attrs, opts \\ [])

      


    


    
      
        reconcile(effect_id, opts \\ [])

      


    


    
      
        reconcile_pending()

      


    


    
      
        start_link(opts)

      


    


    
      
        stats()

      


    





      


      
        Functions


        


    

  
    
      
    
    
      abort(effect_id, reason \\ :caller_abort)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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    Autonomic.EffectSocket - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.EffectSocket 
    



      
Per-episode bounded AF_UNIX ingress. Direct INET is never provided to the sandbox.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        path(episode_id)

      


    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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    Autonomic.EffectState - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.EffectState 
    



      
Closed effect lifecycle. Unknown outcomes never authorize another attempt.

      


      
        Summary


  
    Functions
  


    
      
        allowed?(from, to)

      


    


    
      
        class(index)

      


    


    
      
        in_flight()

      


    


    
      
        in_flight?(state)

      


    


    
      
        parse_state(value)

      


    


    
      
        rank(value)

      


    


    
      
        states()

      


    


    
      
        uncommitted()

      


    





      


      
        Functions


        


  
    
      
    
    
      allowed?(from, to)



        
          
        

    

  


  


  



  
    
      
    
    
      class(index)
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      states()
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    Autonomic.ProposedEffect - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.ProposedEffect 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.ProposedEffect{
  approvals: [map()],
  class: Autonomic.Contracts.effect_class(),
  commit_attempt_id: String.t() | nil,
  committed_at: integer() | nil,
  created_at: integer(),
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  expires_at: integer() | nil,
  external_receipt_ref: String.t() | nil,
  failure: term() | nil,
  id: Autonomic.Contracts.effect_id(),
  idempotency_key: String.t() | nil,
  kind: atom(),
  lease_id: Autonomic.Contracts.lease_id(),
  metadata: map(),
  payload_digest: term(),
  payload_ref: String.t(),
  reversible?: boolean(),
  revision: term(),
  state: Autonomic.Contracts.effect_state(),
  target: map(),
  verifications: [map()],
  version_vector: Autonomic.VersionVector.t()
}


      



  


        

      


  

  
    
    Autonomic.RateLimiter - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.RateLimiter 
    



      
Trusted fixed-window limiter for broker-owned external targets.

      


      
        Summary


  
    Functions
  


    
      
        check(key, limit \\ 60, window_ms \\ 60000)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


    

    

  
    
      
    
    
      check(key, limit \\ 60, window_ms \\ 60000)



        
          
        

    

  


  

      

          @spec check(term(), pos_integer(), pos_integer()) ::
  :ok | {:error, {:rate_limited, non_neg_integer()}}


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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    Autonomic.Homeostat - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Homeostat 
    



      
Per-episode trajectory regulator with deny-dominant hard-violation handling and hysteresis.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        observe(episode_id, frame)

      


    


    
      
        rebase_epoch(episode_id, epoch)

      


    


    
      
        repair_recorded(episode_id)

      


    


    
      
        snapshot(episode_id)

      


    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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    Autonomic.HomeostaticState - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.HomeostaticState 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.HomeostaticState{
  approval_pressure: float(),
  authority_pressure: float(),
  autonomy_balance: float(),
  blast_radius_remaining: float(),
  destructive_pressure: float(),
  deterministic_violations: [map()],
  drift: float(),
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  last_stable_checkpoint_id: String.t() | nil,
  metadata: map(),
  regime: Autonomic.Contracts.trajectory_regime(),
  regime_entered_at: integer() | nil,
  repair_count: non_neg_integer(),
  restart_count: non_neg_integer(),
  scope_pressure: float(),
  semantic_sensor_health: :healthy | :degraded | :unavailable,
  trajectory_version: Autonomic.Contracts.trajectory_version(),
  uncertainty: float(),
  verification_pressure: float(),
  volatility: float()
}


      



  


        

      


  

  
    
    Autonomic.ObservationFrame - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.ObservationFrame 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.ObservationFrame{
  deterministic: [map()],
  dropped_low_priority_count: non_neg_integer(),
  effect_context: map() | nil,
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  metadata: map(),
  observed_at: integer(),
  resource: map(),
  semantic: [Autonomic.SemanticObservation.t()],
  sequence: non_neg_integer()
}


      



  


        

      


  

  
    
    Autonomic.SemanticObservation - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.SemanticObservation 
    



      
Normalized semantic evidence plus reproducibility/provenance metadata; never authority.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.SemanticObservation{
  confidence: number() | nil,
  latency_ms: number() | nil,
  metadata: map(),
  model: String.t() | nil,
  observed_at: integer(),
  probabilities: map() | nil,
  request_id: String.t() | nil,
  requested_model: String.t() | nil,
  retries: non_neg_integer() | nil,
  sdk_version: String.t() | nil,
  semantic_contract_id: String.t() | nil,
  sensor: atom(),
  sensor_bank_version: String.t() | nil,
  usage: map() | nil,
  value: term()
}


      



  


        

      


  

  
    
    Autonomic.SemanticSensor - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.SemanticSensor behaviour
    



      
Semantic sensor contract; implementations provide evidence, never authority.

      


      
        Summary


  
    Callbacks
  


    
      
        observe(t, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      observe(t, keyword)



        
          
        

    

  


  

      

          @callback observe(Autonomic.ObservationFrame.t(), keyword()) ::
  {:ok, [Autonomic.SemanticObservation.t()]} | {:error, term()}


      



  


        

      


  

  
    
    Autonomic.SensorArray - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.SensorArray 
    



      
Demand-driven per-episode observation producer; deterministic violations are never dropped.

      


      
        Summary


  
    Functions
  


    
      
        publish(episode_id, frame, priority \\ :normal)

      


    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      publish(episode_id, frame, priority \\ :normal)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.Trajectory - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Trajectory 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.Trajectory{
  deltas: %{optional(atom()) => number()} | nil,
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  evidence_refs: [String.t()] | nil,
  metadata: map(),
  regime: Autonomic.Contracts.trajectory_regime(),
  state_vector: %{optional(atom()) => number()},
  updated_at: integer() | nil,
  version: Autonomic.Contracts.trajectory_version()
}


      



  


        

      


  

  
    
    Autonomic.TrajectoryAlert - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.TrajectoryAlert 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Autonomic.TrajectoryAlert{
  at: integer() | nil,
  episode_id: Autonomic.Contracts.episode_id(),
  epoch: Autonomic.Contracts.epoch(),
  evidence: map(),
  kind: atom(),
  new_regime: Autonomic.Contracts.trajectory_regime() | nil,
  previous_regime: Autonomic.Contracts.trajectory_regime() | nil,
  severity: number()
}


      



  


        

      


  

  
    
    Autonomic.RepairManager - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.RepairManager 
    



      
Epoch-fenced rollback and reconstruction from trusted checkpoint/evidence.

      


      
        Summary


  
    Functions
  


    
      
        repair(episode_id, old_domain, spec, reason, evidence \\ %{})

      


    


    
      
        repair_context(reason, evidence)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      repair(episode_id, old_domain, spec, reason, evidence \\ %{})



        
          
        

    

  


  


  



  
    
      
    
    
      repair_context(reason, evidence)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.SnapshotManager - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.SnapshotManager 
    



      
Trusted checkpoint coordinator binding backend snapshot evidence to durable metadata.

      


      
        Summary


  
    Functions
  


    
      
        capture(episode_id, domain, opts \\ [])

      


    


    
      
        latest_stable(episode_id)

      


    


    
      
        restore(checkpoint)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      capture(episode_id, domain, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      latest_stable(episode_id)



        
          
        

    

  


  


  



  
    
      
    
    
      restore(checkpoint)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.VerificationRunner - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.VerificationRunner 
    



      
Trusted exact-payload Git verification in a separate disposable execution domain.

      


      
        Summary


  
    Functions
  


    
      
        verify_git(effect, target)

      


    





      


      
        Functions


        


  
    
      
    
    
      verify_git(effect, target)



        
          
        

    

  


  

      

          @spec verify_git(Autonomic.ProposedEffect.t(), map()) ::
  {:ok, map()} | {:error, term()}


      



  


        

      


  

  
    
    Autonomic.Verifier - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Verifier 
    



      
Slow deterministic verifier. It consumes trusted evidence and never executes repository code on the host.

      


      
        Summary


  
    Functions
  


    
      
        verify(effect, opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      verify(effect, opts)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.Canonical - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Canonical 
    



      
Canonical JSON identity for authority, payloads and append-only evidence.

      


      
        Summary


  
    Functions
  


    
      
        digest(value)

      


    


    
      
        hash(bytes)

      


    


    
      
        id()

      


    


    
      
        json(value)

      


    


    
      
        normalize(struct)

      


    


    
      
        now()

      


    


    
      
        plain(value)

      


    





      


      
        Functions


        


  
    
      
    
    
      digest(value)



        
          
        

    

  


  


  



  
    
      
    
    
      hash(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      id()



        
          
        

    

  


  


  



  
    
      
    
    
      json(value)



        
          
        

    

  


  


  



  
    
      
    
    
      normalize(struct)



        
          
        

    

  


  


  



  
    
      
    
    
      now()



        
          
        

    

  


  


  



  
    
      
    
    
      plain(value)



        
          
        

    

  


  


  


        

      


  

  
    
    Autonomic.Contracts - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Contracts 
    



      
Normative public contracts for the BEAM Autonomic Agent Runtime.
This file is intentionally self-contained so an implementation agent can use it
as the starting contract before splitting modules into their final files.

      


      
        Summary


  
    Types
  


    
      
        domain_ref()

      


    


    
      
        effect_class()

      


    


    
      
        effect_id()

      


    


    
      
        effect_state()

      


    


    
      
        episode_id()

      


    


    
      
        epoch()

      


    


    
      
        lease_id()

      


    


    
      
        policy_version()

      


    


    
      
        semantic_exit()

      


    


    
      
        semantic_exit_reason()

      


    


    
      
        snapshot_ref()

      


    


    
      
        trajectory_regime()

      


    


    
      
        trajectory_version()

      


    





      


      
        Types


        


  
    
      
    
    
      domain_ref()



        
          
        

    

  


  

      

          @type domain_ref() :: String.t()


      



  



  
    
      
    
    
      effect_class()



        
          
        

    

  


  

      

          @type effect_class() ::
  :class_0_local_replayable
  | :class_1_isolated_mutable
  | :class_2_external_observable_or_compensatable
  | :class_3_authoritative_external_mutation
  | :class_4_irreversible_high_impact


      



  



  
    
      
    
    
      effect_id()



        
          
        

    

  


  

      

          @type effect_id() :: String.t()


      



  



  
    
      
    
    
      effect_state()



        
          
        

    

  


  

      

          @type effect_state() ::
  :proposed
  | :prepared
  | :evaluating
  | :ready
  | :commit_intent
  | :committing
  | :committed
  | :aborted
  | :expired
  | :stale
  | :commit_unknown
  | :failed


      



  



  
    
      
    
    
      episode_id()



        
          
        

    

  


  

      

          @type episode_id() :: String.t()


      



  



  
    
      
    
    
      epoch()



        
          
        

    

  


  

      

          @type epoch() :: non_neg_integer()


      



  



  
    
      
    
    
      lease_id()



        
          
        

    

  


  

      

          @type lease_id() :: String.t()


      



  



  
    
      
    
    
      policy_version()



        
          
        

    

  


  

      

          @type policy_version() :: non_neg_integer()


      



  



  
    
      
    
    
      semantic_exit()



        
          
        

    

  


  

      

          @type semantic_exit() :: {:semantic_exit, semantic_exit_reason(), evidence :: map()}


      



  



  
    
      
    
    
      semantic_exit_reason()



        
          
        

    

  


  

      

          @type semantic_exit_reason() ::
  :trajectory_violation
  | :confidence_collapse
  | :authority_exhausted
  | :environment_mismatch
  | :irreversible_effect_risk


      



  



  
    
      
    
    
      snapshot_ref()



        
          
        

    

  


  

      

          @type snapshot_ref() :: String.t()


      



  



  
    
      
    
    
      trajectory_regime()



        
          
        

    

  


  

      

          @type trajectory_regime() ::
  :stable | :uncertain | :drifting | :unstable | :containment


      



  



  
    
      
    
    
      trajectory_version()



        
          
        

    

  


  

      

          @type trajectory_version() :: non_neg_integer()


      



  


        

      


  

  
    
    Autonomic.ExecutionDomain - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.ExecutionDomain behaviour
    



      
Backend-neutral isolation boundary for an untrusted episode worker.
Implementations MUST treat epoch as fencing data and reject lifecycle or exec
operations addressed to a stale domain generation.

      


      
        Summary


  
    Types
  


    
      
        signal()

      


    





  
    Callbacks
  


    
      
        checkpoint(t)

      


    


    
      
        create(t)

      


    


    
      
        destroy(t)

      


    


    
      
        exec(t, t)

      


    


    
      
        inspect_domain(t)

      


    


    
      
        restore(t)

      


    


    
      
        signal(t, signal)

      


    





      


      
        Types


        


  
    
      
    
    
      signal()



        
          
        

    

  


  

      

          @type signal() :: :sigterm | :sigkill | :sigint | :sigtstp | :sigcont


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      checkpoint(t)



        
          
        

    

  


  

      

          @callback checkpoint(Autonomic.ExecutionDomain.Domain.t()) ::
  {:ok, Autonomic.ExecutionDomain.CheckpointRef.t()} | {:error, term()}


      



  



  
    
      
    
    
      create(t)



        
          
        

    

  


  

      

          @callback create(Autonomic.ExecutionDomain.Spec.t()) ::
  {:ok, Autonomic.ExecutionDomain.Domain.t()} | {:error, term()}


      



  



  
    
      
    
    
      destroy(t)



        
          
        

    

  


  

      

          @callback destroy(Autonomic.ExecutionDomain.Domain.t()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      exec(t, t)



        
          
        

    

  


  

      

          @callback exec(
  Autonomic.ExecutionDomain.Domain.t(),
  Autonomic.ExecutionDomain.Command.t()
) ::
  {:ok, Autonomic.ExecutionDomain.Execution.t()} | {:error, term()}


      



  



  
    
      
    
    
      inspect_domain(t)



        
          
        

    

  


  

      

          @callback inspect_domain(Autonomic.ExecutionDomain.Domain.t()) ::
  {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      restore(t)



        
          
        

    

  


  

      

          @callback restore(Autonomic.ExecutionDomain.CheckpointRef.t()) ::
  {:ok, Autonomic.ExecutionDomain.Domain.t()} | {:error, term()}


      



  



  
    
      
    
    
      signal(t, signal)



        
          
        

    

  


  

      

          @callback signal(Autonomic.ExecutionDomain.Domain.t(), signal()) :: :ok | {:error, term()}


      



  


        

      


  

  
    
    Autonomic.Payloads - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Payloads 
    



      
Episode-scoped content-addressed bytes in a trusted, non-mounted object directory.

      


      
        Summary


  
    Functions
  


    
      
        get(episode, digest)

      


    


    
      
        put(episode, bytes, limit \\ 1_048_576)

      


    


    
      
        sync_directory(path)

      


    





      


      
        Functions


        


  
    
      
    
    
      get(episode, digest)



        
          
        

    

  


  

      

          @spec get(String.t(), String.t()) :: {:ok, binary()} | {:error, term()}


      



  



    

  
    
      
    
    
      put(episode, bytes, limit \\ 1_048_576)



        
          
        

    

  


  

      

          @spec put(String.t(), binary(), pos_integer()) :: {:ok, String.t()} | {:error, term()}


      



  



  
    
      
    
    
      sync_directory(path)



        
          
        

    

  


  

      

          @spec sync_directory(String.t()) :: :ok | {:error, term()}


      



  


        

      


  

  
    
    Autonomic.Store - Autonomic v0.1.0
    
    

    


  
  

    
Autonomic.Store behaviour
    



      
Authoritative persistence contract for episode, epoch, lease and effect state.

      


      
        Summary


  
    Callbacks
  


    
      
        advance_epoch(episode_id, map)

      


    


    
      
        append_event(episode_id, atom, map)

      


    


    
      
        current_epoch(episode_id)

      


    


    
      
        fetch_effect(effect_id)

      


    


    
      
        fetch_lease(lease_id)

      


    


    
      
        put_effect(t)

      


    


    
      
        put_lease(t)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      advance_epoch(episode_id, map)



        
          
        

    

  


  

      

          @callback advance_epoch(Autonomic.Contracts.episode_id(), map()) ::
  {:ok, Autonomic.Contracts.epoch()} | {:error, term()}


      



  



  
    
      
    
    
      append_event(episode_id, atom, map)



        
          
        

    

  


  

      

          @callback append_event(Autonomic.Contracts.episode_id(), atom(), map()) ::
  {:ok, non_neg_integer()} | {:error, term()}


      



  



  
    
      
    
    
      current_epoch(episode_id)



        
          
        

    

  


  

      

          @callback current_epoch(Autonomic.Contracts.episode_id()) ::
  {:ok, Autonomic.Contracts.epoch()} | {:error, term()}


      



  



  
    
      
    
    
      fetch_effect(effect_id)



        
          
        

    

  


  

      

          @callback fetch_effect(Autonomic.Contracts.effect_id()) ::
  {:ok, Autonomic.ProposedEffect.t()} | :not_found | {:error, term()}


      



  



  
    
      
    
    
      fetch_lease(lease_id)



        
          
        

    

  


  

      

          @callback fetch_lease(Autonomic.Contracts.lease_id()) ::
  {:ok, Autonomic.CapabilityLease.t()} | :not_found | {:error, term()}


      



  



  
    
      
    
    
      put_effect(t)



        
          
        

    

  


  

      

          @callback put_effect(Autonomic.ProposedEffect.t()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      put_lease(t)



        
          
        

    

  


  

      

          @callback put_lease(Autonomic.CapabilityLease.t()) :: :ok | {:error, term()}
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