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    Tay Core

tay_core is the durable single-node job engine and Protocol v1 service layer.
It includes the Unix-socket executor transport and has no HTTP or Phoenix dependency.
Choose one package according to the highest layer you need:
{:tay_core, "~> 1.6"}  # core and Unix socket
{:tay_http, "~> 1.6"}  # HTTP(S), plus tay_core transitively
{:tay, "~> 1.6"}       # dashboard, plus tay_http and tay_core transitively
Repository documentation: https://github.com/AndriiSydorenko1904/tay


  

    
Tay 
    



      
An embedded background job engine supporting persistent and volatile jobs.
For persistent jobs, the append-only Store-v2 journal is authoritative and
ETS indexes are disposable projections rebuilt during recovery. Volatile jobs
use the same state machine and execution paths but exist only in RAM/ETS,
never enter persistent storage, and disappear when the Engine's in-memory
state is lost.
Start an Engine explicitly; application startup only validates configuration
and starts an empty supervisor.
Tay supports selective-durability insertion, supervised multi-queue execution,
scheduling, retries, revision-checked cancellation and manual retry, volatile
queue controls, drain, and explicit fresh-generation stop/restart. Callback
effects are at-least-once, not exactly-once. Cancellation durably fences future
persistent outcomes before best-effort termination; volatile cancellation is
enforced only by the current in-memory state. Neither can reverse external
effects.
Physical framing validity is separate from Event support and state replay.
Torn, corrupt or unsupported history preserves evidence and refuses writable
activation; there is no automatic repair or partial-state publication.
Submitted calls with lost replies can have unknown outcomes and are not
automatically retried.
By default, initialize storage explicitly with Tay.Storage.initialize/1, then
supervise Tay.child_spec/1. Callers may opt into initialize: :if_missing
to initialize only a genuinely missing root before normal recovery. It is
never a repair or recovery fallback. Engine options are not :tay_core
application environment keys.
:sync requires an explicitly validated Linux filesystem; explicit :write
is a development mode and is never described as durable.

      


      
        Summary


  
    Functions
  


    
      
        cancel(id, options \\ [])

      


        Durably cancels an eligible job. Options are :name, :timeout, and
:expected_revision (the opaque token from a job view). If the revision option
is omitted, lookup captures it once. A timeout after submission is an unknown
outcome carrying that exact token; reconcile explicitly before a new command.



    


    
      
        cancel_schedule(id, options \\ [])

      


        Durably cancels a recurring schedule.



    


    
      
        child_spec(options)

      


    


    
      
        compact(options \\ [])

      


        Builds a Store-v2 replacement in the background while ordinary admission and
execution continue, then performs a fenced epoch switch. Uses the Engine's
bounded terminal retention by default. Administrative
terminal_retention: :infinity retains all jobs; {:minutes, n} or
{:hours, n} overrides the bounded duration. Zero removes every terminal job
while preserving all active jobs. No override bypasses the
publication fence, headroom, or exact validation.



    


    
      
        default_name()

      


        Returns the registered name used by Tay APIs when :name is omitted.



    


    
      
        drain(options \\ [])

      


        Rejects new inserts/claims and waits for durable settlement and local task death.
Queued jobs need not execute. Timeout leaves the Engine draining. A submitted
transport timeout is an unknown control outcome, never implicit resumption.



    


    
      
        enqueue(task, args, options \\ [])

      


        Enqueues a portable task for a currently configured Protocol v1 listener.



    


    
      
        get_job(id, options \\ [])

      


    


    
      
        insert(job, options \\ [])

      


    


    
      
        insert(worker, args, options)

      


    


    
      
        jobs(options \\ [])

      


        Returns a bounded, cursor-paginated page of public job views.



    


    
      
        pause_queue(queue, options \\ [])

      


        Stops new claims for a configured queue after the accepted barrier. Volatile.



    


    
      
        queues(options \\ [])

      


        Returns configured queues and their current volatile runtime state.



    


    
      
        restart(options \\ [])

      


        Explicitly replaces the execution generation using fresh full recovery and the
original validated startup configuration. Never replays a pending client RPC.
Options: name, timeout, force. Change configuration via host-child replacement.



    


    
      
        resume_queue(queue, options \\ [])

      


        Resumes a configured queue; it does not undo an Engine drain.



    


    
      
        retry(id, options \\ [])

      


        Expedites retryable work or starts a new cycle for discarded work, retaining
its immutable definition. Uses the same options and one-capture revision
semantics as cancel/2. Completed/cancelled/available/executing jobs conflict.



    


    
      
        schedules(options \\ [])

      


        Returns all durable recurring schedules.



    


    
      
        start_link(options)

      


    


    
      
        stats(options \\ [])

      


        Returns an efficient count snapshot for every public job state.



    


    
      
        status(options \\ [])

      


    


    
      
        stop(options \\ [])

      


        Drains then stops the execution generation, retaining its host-supervised
lifecycle coordinator. force: true explicitly skips drain and revokes active
execution; it is not a successful drain. Options: name, timeout, force.



    


    
      
        storage_records(segment_id, options \\ [])

      


        Returns bounded physical metadata and decoded inspection previews for one storage segment.



    





      


      
        Functions


        


    

  
    
      
    
    
      cancel(id, options \\ [])



        
          
        

    

  


  

Durably cancels an eligible job. Options are :name, :timeout, and
:expected_revision (the opaque token from a job view). If the revision option
is omitted, lookup captures it once. A timeout after submission is an unknown
outcome carrying that exact token; reconcile explicitly before a new command.

  



    

  
    
      
    
    
      cancel_schedule(id, options \\ [])



        
          
        

    

  


  

Durably cancels a recurring schedule.

  



  
    
      
    
    
      child_spec(options)



        
          
        

    

  


  


  



    

  
    
      
    
    
      compact(options \\ [])



        
          
        

    

  


  

Builds a Store-v2 replacement in the background while ordinary admission and
execution continue, then performs a fenced epoch switch. Uses the Engine's
bounded terminal retention by default. Administrative
terminal_retention: :infinity retains all jobs; {:minutes, n} or
{:hours, n} overrides the bounded duration. Zero removes every terminal job
while preserving all active jobs. No override bypasses the
publication fence, headroom, or exact validation.

  



  
    
      
    
    
      default_name()



        
          
        

    

  


  

Returns the registered name used by Tay APIs when :name is omitted.

  



    

  
    
      
    
    
      drain(options \\ [])



        
          
        

    

  


  

Rejects new inserts/claims and waits for durable settlement and local task death.
Queued jobs need not execute. Timeout leaves the Engine draining. A submitted
transport timeout is an unknown control outcome, never implicit resumption.

  



    

  
    
      
    
    
      enqueue(task, args, options \\ [])



        
          
        

    

  


  

Enqueues a portable task for a currently configured Protocol v1 listener.
task is a stable UTF-8 capability name, not an Elixir module name.  args
must be a JSON-compatible string-keyed map.  A supplied 128-bit lowercase
hexadecimal :id is also the idempotency key: repeat the exact submission
after an unknown outcome rather than allocating another ID.

  



    

  
    
      
    
    
      get_job(id, options \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      insert(job, options \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      insert(worker, args, options)



        
          
        

    

  


  


  



    

  
    
      
    
    
      jobs(options \\ [])



        
          
        

    

  


  

Returns a bounded, cursor-paginated page of public job views.

  



    

  
    
      
    
    
      pause_queue(queue, options \\ [])



        
          
        

    

  


  

Stops new claims for a configured queue after the accepted barrier. Volatile.

  



    

  
    
      
    
    
      queues(options \\ [])



        
          
        

    

  


  

Returns configured queues and their current volatile runtime state.

  



    

  
    
      
    
    
      restart(options \\ [])



        
          
        

    

  


  

Explicitly replaces the execution generation using fresh full recovery and the
original validated startup configuration. Never replays a pending client RPC.
Options: name, timeout, force. Change configuration via host-child replacement.

  



    

  
    
      
    
    
      resume_queue(queue, options \\ [])



        
          
        

    

  


  

Resumes a configured queue; it does not undo an Engine drain.

  



    

  
    
      
    
    
      retry(id, options \\ [])



        
          
        

    

  


  

Expedites retryable work or starts a new cycle for discarded work, retaining
its immutable definition. Uses the same options and one-capture revision
semantics as cancel/2. Completed/cancelled/available/executing jobs conflict.

  



    

  
    
      
    
    
      schedules(options \\ [])



        
          
        

    

  


  

Returns all durable recurring schedules.

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  


  



    

  
    
      
    
    
      stats(options \\ [])



        
          
        

    

  


  

Returns an efficient count snapshot for every public job state.

  



    

  
    
      
    
    
      status(options \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      stop(options \\ [])



        
          
        

    

  


  

Drains then stops the execution generation, retaining its host-supervised
lifecycle coordinator. force: true explicitly skips drain and revokes active
execution; it is not a successful drain. Options: name, timeout, force.

  



    

  
    
      
    
    
      storage_records(segment_id, options \\ [])



        
          
        

    

  


  

Returns bounded physical metadata and decoded inspection previews for one storage segment.

  


        

      


  

    
Tay.Application 
    



      
Starts Tay's storage-free supervision foundation.
Configuration is validated before the empty Tay.Supervisor is started.
No storage directories are created and no workers are dispatched.
Production startup requires an explicitly configured data directory. Engine
recovery, storage ownership and worker execution start only when a host
application explicitly supervises Tay.child_spec/1.

      




  

    
Tay.Config 
    



      
Loads and validates Tay's foundation configuration without storage I/O.
Supported options:
	:data_dir — a nonblank UTF-8 path without NUL bytes, or nil when
unconfigured. Relative paths are expanded against the current working
directory when configuration is loaded. Expansion is lexical: it does
not resolve symlinks, create directories, or verify permissions.
	:queues — a keyword list of unique atom names and positive integer
concurrency limits, defaulting to [default: 10]. [] is allowed.
	:durability — default job durability, :persistent (the default) or
:volatile.
	:journal — global persistent-journal batching configuration.

This module has no default storage path. This repository supplies provisional
dev/test paths in config/config.exs; these are not production storage-location
semantics. An unconfigured path is accepted by development/test application
startup only. Production startup requires an explicitly configured path.
Unknown and duplicate options are rejected. Queue strings are not converted
to atoms. Storage-session durability (:sync or development-only :write)
remains an Engine/Storage option and is distinct from job durability.

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        load()

      


        Reads the current :tay_core application environment and validates it.



    


    
      
        new(options)

      


        Validates options and normalizes a configured path without changing the
application environment or touching storage.



    


    
      
        validate_startup(config, environment \\ :dev)

      


        Enforces the production storage-location requirement without filesystem I/O.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: {:invalid_config, atom(), String.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Config{
  data_dir: String.t() | nil,
  durability: :persistent | :volatile,
  journal: keyword(),
  queues: [{atom(), pos_integer()}]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      load()



        
          
        

    

  


  

      

          @spec load() :: {:ok, t()} | {:error, error()}


      


Reads the current :tay_core application environment and validates it.
Values are read on each call, rather than captured at compile time.

  



  
    
      
    
    
      new(options)



        
          
        

    

  


  

      

          @spec new(keyword()) :: {:ok, t()} | {:error, error()}


      


Validates options and normalizes a configured path without changing the
application environment or touching storage.

  



    

  
    
      
    
    
      validate_startup(config, environment \\ :dev)



        
          
        

    

  


  

Enforces the production storage-location requirement without filesystem I/O.

  


        

      


  

    
Tay.Diagnostics 
    



      
Locked, existing-only offline physical and Event replay diagnostics.
No activation, writer capability, job data or partial candidate is returned.
Successful inspection is not authorization to mutate or a backup certificate.
Resource limits are operational budgets and never alter physical validity.

      


      
        Summary


  
    Functions
  


    
      
        inspect(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      inspect(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine 
    



      
One generation's semantic command owner and sole private-index owner.
The log is authoritative. Live producers use the same pure Event transition
model as recovery; callback execution never runs in this process.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        format_status(status)

      


        Callback implementation for GenServer.format_status/1.



    


    
      
        handle_continue(atom, s)

      


        Callback implementation for GenServer.handle_continue/2.



    


    
      
        init(config)

      


        Callback implementation for GenServer.init/1.



    


    
      
        start_link(config)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      format_status(status)



        
          
        

    

  


  

Callback implementation for GenServer.format_status/1.

  



  
    
      
    
    
      handle_continue(atom, s)



        
          
        

    

  


  

Callback implementation for GenServer.handle_continue/2.

  



  
    
      
    
    
      init(config)



        
          
        

    

  


  

Callback implementation for GenServer.init/1.

  



  
    
      
    
    
      start_link(config)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.Admission 
    



      
Fixed-slot, fixed-byte-quota cooperative client admission. No payload is sent
before a monitored reservation is granted. Submitted slots outlive callers.
The public ETS table holds only reservation/status metadata, never job state.
It is not a security boundary against hostile code in the same VM.

      


      
        Summary


  
    Functions
  


    
      
        cas(table, previous, next)

      


    


    
      
        claim(name, meta, timeout)

      


    


    
      
        inspection_writer(meta, timeout)

      


    


    
      
        metadata(name)

      


    


    
      
        request(name, meta, payload, bytes, operation, id, timeout, expected_revision \\ nil)

      


    


    
      
        status(name)

      


    





      


      
        Functions


        


  
    
      
    
    
      cas(table, previous, next)



        
          
        

    

  


  


  



  
    
      
    
    
      claim(name, meta, timeout)



        
          
        

    

  


  


  



  
    
      
    
    
      inspection_writer(meta, timeout)



        
          
        

    

  


  


  



  
    
      
    
    
      metadata(name)



        
          
        

    

  


  


  



    

  
    
      
    
    
      request(name, meta, payload, bytes, operation, id, timeout, expected_revision \\ nil)



        
          
        

    

  


  


  



  
    
      
    
    
      status(name)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionConfig 
    



      
Finite validated automatic compaction policy.

      


      
        Summary


  
    Functions
  


    
      
        defaults()

      


    


    
      
        new(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      defaults()



        
          
        

    

  


  


  



  
    
      
    
    
      new(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionEstimate 
    



      
Conservative volatile policy accounting; never filesystem authority or free space.
At most 128 oldest hourly terminal buckets survive. Discarding contributions
only reduces known expiry and thus increases the candidate upper bound.

      


      
        Summary


  
    Functions
  


    
      
        job_bound(job)

      


    


    
      
        new()

      


    


    
      
        replace(estimate, previous, job)

      


    


    
      
        summarize(estimate, sealed_bytes, sealed_segments, retention, now)

      


    


    
      
        terminal_time(job, at)

      


    





      


      
        Functions


        


  
    
      
    
    
      job_bound(job)



        
          
        

    

  


  


  



  
    
      
    
    
      new()



        
          
        

    

  


  


  



  
    
      
    
    
      replace(estimate, previous, job)



        
          
        

    

  


  


  



  
    
      
    
    
      summarize(estimate, sealed_bytes, sealed_segments, retention, now)



        
          
        

    

  


  


  



  
    
      
    
    
      terminal_time(job, at)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionEvents 
    



      
Bounded, payload-free structured compaction events emitted through Logger.

      


      
        Summary


  
    Functions
  


    
      
        emit(event, reason, measurements \\ %{})

      


    


    
      
        normalize(event, reason, measurements)

      


    


    
      
        result(arg)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      emit(event, reason, measurements \\ %{})



        
          
        

    

  


  


  



  
    
      
    
    
      normalize(event, reason, measurements)



        
          
        

    

  


  


  



  
    
      
    
    
      result(arg)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionPolicy 
    



      
One per-Engine asynchronous evaluator. It owns no storage capability and never
replays history. A single tokenized timer is rearmed only after a result; a
generation notification invalidates an outstanding estimate, not a publication.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        eligible(summary, config, now)

      


    


    
      
        format_status(status)

      


        Callback implementation for GenServer.format_status/1.



    


    
      
        init(config)

      


        Callback implementation for GenServer.init/1.



    


    
      
        start_link(config)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      eligible(summary, config, now)



        
          
        

    

  


  


  



  
    
      
    
    
      format_status(status)



        
          
        

    

  


  

Callback implementation for GenServer.format_status/1.

  



  
    
      
    
    
      init(config)



        
          
        

    

  


  

Callback implementation for GenServer.init/1.

  



  
    
      
    
    
      start_link(config)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionReplay 
    



      
Derives volatile V1 terminal times during the existing locked startup replay.

      


      
        Summary


  
    Functions
  


    
      
        reduce(event, position, candidate)

      


    





      


      
        Functions


        


  
    
      
    
    
      reduce(event, position, candidate)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.Config 
    



      
Validated, non-persisted Engine configuration. No storage is opened here.

      


      
        Summary


  
    Functions
  


    
      
        keyword?(options, allowed)

      


    


    
      
        new(options)

      


    


    
      
        storage(config)

      


    





      


      
        Functions


        


  
    
      
    
    
      keyword?(options, allowed)



        
          
        

    

  


  


  



  
    
      
    
    
      new(options)



        
          
        

    

  


  


  



  
    
      
    
    
      storage(config)



        
          
        

    

  


  


  


        

      


  

    
Tay.Error 
    



      
Bounded API error. Unknown outcomes carry the stable job ID and the captured
administrative revision, never args or storage handles. A revision is runtime
context for explicit reconciliation, not permission to retry automatically.

      


      
        Summary


  
    Functions
  


    
      
        new(kind, reason, job_id \\ nil, operation \\ nil, expected_revision \\ nil)

      


    





      


      
        Functions


        


    

    

    

  
    
      
    
    
      new(kind, reason, job_id \\ nil, operation \\ nil, expected_revision \\ nil)



        
          
        

    

  


  


  


        

      


  

    
Tay.Event 
    



      
Production Event v2 semantic codec. Event-v1 types remain byte-for-byte
compatible and are decoded through the V2 implementation. The runtime Event
struct is not serialized; only approved exact string-keyed payload schemas are
encoded. State- and registry-independent decoding implements the recovery
EventDecoder boundary.

      


      
        Summary


  
    Functions
  


    
      
        encode(event, limits \\ Value.defaults(), max_bytes \\ 16_777_216)

      


    





      


      
        Functions


        


    

    

  
    
      
    
    
      encode(event, limits \\ Value.defaults(), max_bytes \\ 16_777_216)



        
          
        

    

  


  


  


        

      


  

    
Tay.Event.Value 
    



      
Canonical inert Event v1 values. {:bytes, binary} is an internal tag-07
carrier, not a general tuple encoding; Event schemas restrict its placement.
Measurement validates/budgets input before materializing output. Decoding
detaches retained strings from their backing frame and consumes exactly once.

      


      
        Summary


  
    Functions
  


    
      
        decode(bytes, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000})

      


    


    
      
        defaults()

      


    


    
      
        encode(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)

      


    


    
      
        limits?(x)

      


    


    
      
        measure(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      decode(bytes, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000})



        
          
        

    

  


  


  



  
    
      
    
    
      defaults()



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      encode(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)



        
          
        

    

  


  


  



  
    
      
    
    
      limits?(x)



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      measure(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.Clock behaviour
    



      
Runtime clock boundary. Wall time determines eligibility; monotonic time only
measures callback deadlines and bounded wakeups. Neither is called by replay.
A trusted test provider may implement the same two zero-argument callbacks.

      


      
        Summary


  
    Callbacks
  


    
      
        monotonic_ms()

      


    


    
      
        wall_ms()

      


    





  
    Functions
  


    
      
        delay_until(due, wall, wake_ms \\ 1000)

      


        Bounds a wall-time recheck; a timer is not authorization to execute.



    


    
      
        monotonic(provider \\ __MODULE__)

      


    


    
      
        monotonic_ms()

      


    


    
      
        wall(provider \\ __MODULE__)

      


    


    
      
        wall_ms()

      


    





      


      
        Callbacks


        


  
    
      
    
    
      monotonic_ms()



        
          
        

    

  


  

      

          @callback monotonic_ms() :: integer()


      



  



  
    
      
    
    
      wall_ms()



        
          
        

    

  


  

      

          @callback wall_ms() :: non_neg_integer()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      delay_until(due, wall, wake_ms \\ 1000)



        
          
        

    

  


  

Bounds a wall-time recheck; a timer is not authorization to execute.

  



    

  
    
      
    
    
      monotonic(provider \\ __MODULE__)



        
          
        

    

  


  


  



  
    
      
    
    
      monotonic_ms()



        
          
        

    

  


  


  



    

  
    
      
    
    
      wall(provider \\ __MODULE__)



        
          
        

    

  


  


  



  
    
      
    
    
      wall_ms()



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.LocalFence 
    



      
VM-local exclusion between execution generations of the same STORE_ID.
Started lazily by explicit Engine startup under Tay.Supervisor; application
startup itself remains storage-free. A lease is acquired before storage
activation. Every callback task must be registered while still waiting and
before it can receive execution authorization. The ledger contains only local
process identities, bounded by the Engine's admitted execution credits.
Revocation closes registration before killing tasks. A new lease is refused
until every registered task is actually dead; neither an exited supervisor nor
a released native lock proves callback death. Polling the bounded PID ledger
avoids delivering arbitrary callback DOWN reasons to this process or Engine.
A small persistent_term marker is installed before granting a lease and is
erased only after proven retirement. This is ephemeral VM state, not durable
metadata or a recovery ticket. If this process dies with an outstanding lease,
a replacement deliberately refuses that STORE_ID with :local_fence_lost until
a fresh VM: it cannot reconstruct a complete task ledger safely. Guardians
monitor the exact fence PID and revoke their execution generation on its loss.
No API clears an orphan marker or adopts an old lease.

      


      
        Summary


  
    Functions
  


    
      
        acquire(store_id, generation, engine, guardian, runtime)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        dead(lease, relay, task)

      


    


    
      
        ensure_started()

      


    


    
      
        guard(arg1)

      


    


    
      
        live?(lease)

      


    


    
      
        live?(lease, relay, task)

      


    


    
      
        register(lease, relay, task)

      


    


    
      
        retired?(arg1)

      


    


    
      
        revoke(lease)

      


    


    
      
        start_link(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      acquire(store_id, generation, engine, guardian, runtime)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      dead(lease, relay, task)



        
          
        

    

  


  


  



  
    
      
    
    
      ensure_started()



        
          
        

    

  


  


  



  
    
      
    
    
      guard(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      live?(lease)



        
          
        

    

  


  


  



  
    
      
    
    
      live?(lease, relay, task)



        
          
        

    

  


  


  



  
    
      
    
    
      register(lease, relay, task)



        
          
        

    

  


  


  



  
    
      
    
    
      retired?(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      revoke(lease)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.Outcome 
    



      
Constant-size classification and construction of the single atomic finish
Event. Raw callback results, exit reasons and exception objects are discarded;
this module never invokes Inspect, Exception callbacks or user serialization.
The Engine applies the existing pure transition validator before every append.

      


      
        Summary


  
    Types
  


    
      
        normalized()

      


    





  
    Functions
  


    
      
        caught(atom)

      


    


    
      
        event(job, outcome, at, random_bytes \\ &:crypto.strong_rand_bytes/1)

      


    


    
      
        returned(arg1)

      


    





      


      
        Types


        


  
    
      
    
    
      normalized()



        
          
        

    

  


  

      

          @type normalized() ::
  :success | {:failure, 1 | 2 | 3 | 4 | 6} | :timeout | :interrupted


      



  


        

      

      
        Functions


        


  
    
      
    
    
      caught(atom)



        
          
        

    

  


  

      

          @spec caught(:error | :throw | :exit) :: {:failure, 2 | 3 | 4}


      



  



    

  
    
      
    
    
      event(job, outcome, at, random_bytes \\ &:crypto.strong_rand_bytes/1)



        
          
        

    

  


  


  



  
    
      
    
    
      returned(arg1)



        
          
        

    

  


  

      

          @spec returned(term()) :: :success | {:failure, 1 | 6}


      



  


        

      


  

    
Tay.Execution.Registry 
    



      
Resolves an inert persisted worker key through the trusted runtime map only.
Resolution never converts text to atoms, loads code, or participates in replay.
A missing mapping or currently unloaded callback blocks dispatch, not history.

      


      
        Summary


  
    Functions
  


    
      
        resolve(registry, worker_key)

      


    





      


      
        Functions


        


  
    
      
    
    
      resolve(registry, worker_key)



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.Retry 
    



      
Live Event v1 retry producer. Draws unbiased bounded integer jitter once;
the resulting absolute due time is persisted, never redrawn during replay.
Entropy exhaustion/failure is an infrastructure error, never a worker outcome.

      


      
        Summary


  
    Functions
  


    
      
        due_at(job, at, random_bytes \\ &:crypto.strong_rand_bytes/1)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      due_at(job, at, random_bytes \\ &:crypto.strong_rand_bytes/1)



        
          
        

    

  


  


  


        

      


  

    
Tay.Executor.SocketPath 
    



      
Deterministic local Executor Protocol v1 socket discovery.
The same algorithm is implemented by the reference SDKs: an explicit path
wins, followed by TAY_SOCKET_PATH, then a usable XDG runtime directory, a
usable TMPDIR, and finally a per-UID /tmp directory. Automatic paths own
their final directory and request mode 0700; explicit/environment paths
never cause Tay to chmod a caller-owned parent directory.

      


      
        Summary


  
    Types
  


    
      
        resolved()

      


    





  
    Functions
  


    
      
        resolve(setting \\ :auto, options \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      resolved()



        
          
        

    

  


  

      

          @type resolved() :: %{
  path: binary() | nil,
  private_directory: boolean(),
  source: atom()
}


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      resolve(setting \\ :auto, options \\ [])



        
          
        

    

  


  

      

          @spec resolve(:auto | nil | binary(), keyword()) ::
  {:ok, resolved()} | {:error, atom()}


      



  


        

      


  

    
Tay.Job 
    



      
A runtime job description, never a persisted representation.
A new struct has no ID, lifecycle state, or timestamps. Constructing one
neither inserts a job nor marks it available for execution. new/3 constructs
a validated immutable definition and ID but does not access storage.
Only the independent Event v1 schema defines persistence. The definition
field is the immutable insertion intent used for reconciliation; editing
presentation fields does not create a new definition. Construct a new job
explicitly to change that intent. Recovered views can lack runtime mappings.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(worker, args, options \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Job{
  args: map(),
  attempt: non_neg_integer(),
  attempted_at: DateTime.t() | non_neg_integer() | nil,
  completed_at: DateTime.t() | non_neg_integer() | nil,
  definition: map() | nil,
  durability: :persistent | :volatile | nil,
  errors: [term()],
  id: binary() | nil,
  inserted_at: DateTime.t() | non_neg_integer() | nil,
  max_attempts: pos_integer(),
  queue: atom() | String.t(),
  revision: term(),
  scheduled_at: DateTime.t() | non_neg_integer() | nil,
  state: atom() | nil,
  timeout_ms: pos_integer(),
  worker: module() | nil,
  worker_key: String.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(worker, args, options \\ [])



        
          
        

    

  


  


  


        

      


  

    
Tay.JobID 
    



      
Stable 128-bit random job identity; never a storage sequence or clock.

      


      
        Summary


  
    Functions
  


    
      
        decode(id)

      


    


    
      
        encode(id)

      


    


    
      
        new()

      


    





      


      
        Functions


        


  
    
      
    
    
      decode(id)



        
          
        

    

  


  


  



  
    
      
    
    
      encode(id)



        
          
        

    

  


  


  



  
    
      
    
    
      new()



        
          
        

    

  


  


  


        

      


  

    
Tay.Protocol.V1 
    



      
Small, transport-neutral codec for the public Executor Protocol v1.
The durable Event codec is deliberately not used here.  Executor peers speak
length-prefixed UTF-8 JSON so a non-BEAM runtime never has to understand ETF
or Tay's on-disk value representation.

      


      
        Summary


  
    Types
  


    
      
        message()

      


    





  
    Functions
  


    
      
        decode_frames(buffer, max_frame_bytes \\ 1_048_576)

      


        Decodes all complete frames in a byte buffer, retaining an incomplete tail.



    


    
      
        decode_message(bytes, max_frame_bytes \\ 1_048_576)

      


        Decodes and validates a single JSON protocol envelope.



    


    
      
        default_max_frame_bytes()

      


    


    
      
        envelope(message)

      


        Validates the common version, type, and request_id envelope fields.



    


    
      
        error(request_id, code, fields \\ %{})

      


    


    
      
        frame(message, max_frame_bytes \\ 1_048_576)

      


        Encodes one JSON message with an unsigned 32-bit big-endian length prefix.



    


    
      
        identifier?(value)

      


    


    
      
        json_bytes(value, max_bytes)

      


        Encodes one JSON-safe value and verifies its independent byte budget.



    


    
      
        json_value?(value, limits \\ %{depth: 32, nodes: 10000})

      


        Validates portable JSON values without admitting arbitrary BEAM terms.



    


    
      
        reply(type, request_id, fields \\ %{})

      


    


    
      
        request_id(arg1)

      


    


    
      
        task_key?(value)

      


    


    
      
        version()

      


    





      


      
        Types


        


  
    
      
    
    
      message()



        
          
        

    

  


  

      

          @type message() :: %{required(binary()) => term()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode_frames(buffer, max_frame_bytes \\ 1_048_576)



        
          
        

    

  


  

Decodes all complete frames in a byte buffer, retaining an incomplete tail.

  



    

  
    
      
    
    
      decode_message(bytes, max_frame_bytes \\ 1_048_576)



        
          
        

    

  


  

Decodes and validates a single JSON protocol envelope.

  



  
    
      
    
    
      default_max_frame_bytes()



        
          
        

    

  


  


  



  
    
      
    
    
      envelope(message)



        
          
        

    

  


  

Validates the common version, type, and request_id envelope fields.

  



    

  
    
      
    
    
      error(request_id, code, fields \\ %{})



        
          
        

    

  


  


  



    

  
    
      
    
    
      frame(message, max_frame_bytes \\ 1_048_576)



        
          
        

    

  


  

Encodes one JSON message with an unsigned 32-bit big-endian length prefix.

  



  
    
      
    
    
      identifier?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      json_bytes(value, max_bytes)



        
          
        

    

  


  

Encodes one JSON-safe value and verifies its independent byte budget.

  



    

  
    
      
    
    
      json_value?(value, limits \\ %{depth: 32, nodes: 10000})



        
          
        

    

  


  

Validates portable JSON values without admitting arbitrary BEAM terms.

  



    

  
    
      
    
    
      reply(type, request_id, fields \\ %{})



        
          
        

    

  


  


  



  
    
      
    
    
      request_id(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      task_key?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      version()



        
          
        

    

  


  


  


        

      


  

    
Tay.Queue 
    



      
A stable public snapshot of one configured Tay queue.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Queue{
  concurrency: pos_integer(),
  executing: non_neg_integer(),
  jobs: non_neg_integer(),
  key: String.t(),
  name: atom(),
  paused: boolean(),
  states: %{required(atom()) => non_neg_integer()}
}


      



  


        

      


  

    
Tay.State.Projection 
    



      
Private disposable indexes. Only the owning Engine may read or update them.

      


      
        Summary


  
    Functions
  


    
      
        available?(p, job)

      


    


    
      
        delete(p, job)

      


    


    
      
        hold(p, job)

      


    


    
      
        load(projection, jobs)

      


    


    
      
        new(registry, queues, hook \\ nil)

      


    


    
      
        release(p, job)

      


    


    
      
        release(p, job, id)

      


    


    
      
        replace(p, previous, job)

      


    


    
      
        scheduled?(job)

      


    


    
      
        task_available?(p, job)

      


    


    
      
        valid?(p)

      


    





      


      
        Functions


        


  
    
      
    
    
      available?(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      hold(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      load(projection, jobs)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(registry, queues, hook \\ nil)



        
          
        

    

  


  


  



  
    
      
    
    
      release(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      release(p, job, id)



        
          
        

    

  


  


  



  
    
      
    
    
      replace(p, previous, job)



        
          
        

    

  


  


  



  
    
      
    
    
      scheduled?(job)



        
          
        

    

  


  


  



  
    
      
    
    
      task_available?(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      valid?(p)



        
          
        

    

  


  


  


        

      


  

    
Tay.State.TerminalStore 
    



      
Disk-backed disposable projection for terminal job history.

      


      
        Summary


  
    Functions
  


    
      
        candidates(store, query)

      


    


    
      
        close(terminal_store)

      


    


    
      
        count(terminal_store)

      


    


    
      
        delete(store, id)

      


    


    
      
        fold(terminal_store, fun, accumulator)

      


    


    
      
        get(terminal_store, id)

      


    


    
      
        open(name, data_dir, jobs)

      


    


    
      
        put(store, job)

      


    





      


      
        Functions


        


  
    
      
    
    
      candidates(store, query)



        
          
        

    

  


  


  



  
    
      
    
    
      close(terminal_store)



        
          
        

    

  


  


  



  
    
      
    
    
      count(terminal_store)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(store, id)



        
          
        

    

  


  


  



  
    
      
    
    
      fold(terminal_store, fun, accumulator)



        
          
        

    

  


  


  



  
    
      
    
    
      get(terminal_store, id)



        
          
        

    

  


  


  



  
    
      
    
    
      open(name, data_dir, jobs)



        
          
        

    

  


  


  



  
    
      
    
    
      put(store, job)



        
          
        

    

  


  


  


        

      


  

    
Tay.State.Transition 
    



      
The sole pure Event v1 lifecycle model, shared by live commands and replay.
Prepare performs all business validation; apply binds only a validated physical
position. There is no time, randomness, registry, ETS or I/O in this module.
Candidate limits are operational accounting budgets, not format validity/RSS.

      


      
        Summary


  
    Functions
  


    
      
        apply(prepared, arg2)

      


    


    
      
        candidate(limits \\ %{}, value_limits \\ Value.defaults())

      


    


    
      
        prepare(previous, event, limits \\ Value.defaults())

      


    


    
      
        put_candidate(candidate, previous, job)

      


    


    
      
        reduce(event, position, candidate)

      


    





      


      
        Functions


        


  
    
      
    
    
      apply(prepared, arg2)



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      candidate(limits \\ %{}, value_limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      prepare(previous, event, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      put_candidate(candidate, previous, job)



        
          
        

    

  


  


  



  
    
      
    
    
      reduce(event, position, candidate)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage 
    



      
Explicit administrative initialization; Engine recovery itself never bootstraps.

      


      
        Summary


  
    Functions
  


    
      
        initialize(options)

      


        See Tay.Storage.Writer.initialize/1.



    





      


      
        Functions


        


  
    
      
    
    
      initialize(options)



        
          
        

    

  


  

See Tay.Storage.Writer.initialize/1.

  


        

      


  

    
Tay.Storage.CRC32C 
    



      
Internal, pure reference CRC-32C / Castagnoli implementation.
Reflected polynomial 0x82F63B78, initial register and final XOR
0xFFFFFFFF, no extra augmentation or final reflection. This is not IEEE
CRC-32 and is not an authenticity or durability guarantee.
update/2 accepts an unfinalized register. To checksum chunks, start with
initial/0, update in byte order, and finalize exactly once. The caller owns
the wire byte order; this module returns an unsigned 32-bit integer.

      


      
        Summary


  
    Types
  


    
      
        register()

      


    





  
    Functions
  


    
      
        checksum(bytes)

      


    


    
      
        finalize(register)

      


    


    
      
        initial()

      


    


    
      
        update(register, bytes)

      


    





      


      
        Types


        


  
    
      
    
    
      register()



        
          
        

    

  


  

      

          @type register() :: 0..4_294_967_295


      



  


        

      

      
        Functions


        


  
    
      
    
    
      checksum(bytes)



        
          
        

    

  


  

      

          @spec checksum(binary()) :: register()


      



  



  
    
      
    
    
      finalize(register)



        
          
        

    

  


  

      

          @spec finalize(register()) :: register()


      



  



  
    
      
    
    
      initial()



        
          
        

    

  


  

      

          @spec initial() :: register()


      



  



  
    
      
    
    
      update(register, bytes)



        
          
        

    

  


  

      

          @spec update(register(), binary()) :: register()


      



  


        

      


  

    
Tay.Storage.ColdCopy 
    



      
Exclusive whole-store cold backup and restore.
Catalogs are external evidence rather than Tay state. This module never
repairs, activates, truncates, or mutates its source. It keeps the source's
existing ownership lock for the full inventory/hash/copy interval and uses
the native storage helper for every path-sensitive destination operation.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        backup(options)

      


    


    
      
        copy(operation, options)

      


    


    
      
        restore(options)

      


    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  result: String.t(),
  files: non_neg_integer(),
  files_synced: non_neg_integer(),
  semantic_validation: String.t(),
  activation: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      backup(options)



        
          
        

    

  


  


  



  
    
      
    
    
      copy(operation, options)



        
          
        

    

  


  


  



  
    
      
    
    
      restore(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.Native 
    



      
Internal, versioned filesystem Port protocol. Calls run only in the Port owner.
Every uncertain operation poisons this connection; it is never retried.
The helper is the sole holder of locks and writable descriptors.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        check(native)

      


    


    
      
        close(native)

      


    


    
      
        close_read(native)

      


    


    
      
        close_write(native)

      


    


    
      
        create_stage(native, scope, name)

      


    


    
      
        enable_mutations(native)

      


        Promotes this continuously held inspection session; never reacquires ownership.



    


    
      
        info(native)

      


    


    
      
        list(native, scope)

      


    


    
      
        open(path, options \\ [])

      


    


    
      
        open_active(native, name, identity)

      


    


    
      
        open_existing(path, options \\ [])

      


        Acquires only existing ownership objects; no creation or sync is allowed.



    


    
      
        open_if_missing(path, options \\ [])

      


        Creates and acquires a missing root, or acquires a pre-existing root without mutation.



    


    
      
        open_read(native, scope, name)

      


    


    
      
        publish(native, scope, source, target, identity)

      


    


    
      
        read(native, offset, length)

      


    


    
      
        shutdown(native)

      


    


    
      
        sync(native)

      


    


    
      
        sync_dir(native, scope)

      


    


    
      
        sync_read(native)

      


    


    
      
        v2_begin(native, nonce)

      


        Creates a private candidate epoch and its segments directory under the held lock.



    


    
      
        v2_publish_current(native, stage, source, previous)

      


    


    
      
        v2_publish_epoch(native, epoch_id)

      


    


    
      
        v2_reclaim(native, target, current)

      


        Unlinks only a verified non-CURRENT predecessor via pinned descriptors.



    


    
      
        v2_select(native, epoch_id)

      


        Pins the CURRENT-named epoch and its mutable segments directory.



    


    
      
        v2_space(native)

      


    


    
      
        write(native, offset, bytes)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Storage.Native{
  cold?: term(),
  deadline: term(),
  delegate: term(),
  facts: term(),
  generation: term(),
  owner: term(),
  port: term(),
  timeout: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      check(native)



        
          
        

    

  


  


  



  
    
      
    
    
      close(native)



        
          
        

    

  


  


  



  
    
      
    
    
      close_read(native)



        
          
        

    

  


  


  



  
    
      
    
    
      close_write(native)



        
          
        

    

  


  


  



  
    
      
    
    
      create_stage(native, scope, name)



        
          
        

    

  


  


  



  
    
      
    
    
      enable_mutations(native)



        
          
        

    

  


  

Promotes this continuously held inspection session; never reacquires ownership.

  



  
    
      
    
    
      info(native)



        
          
        

    

  


  


  



  
    
      
    
    
      list(native, scope)



        
          
        

    

  


  


  



    

  
    
      
    
    
      open(path, options \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      open_active(native, name, identity)



        
          
        

    

  


  


  



    

  
    
      
    
    
      open_existing(path, options \\ [])



        
          
        

    

  


  

Acquires only existing ownership objects; no creation or sync is allowed.

  



    

  
    
      
    
    
      open_if_missing(path, options \\ [])



        
          
        

    

  


  

Creates and acquires a missing root, or acquires a pre-existing root without mutation.

  



  
    
      
    
    
      open_read(native, scope, name)



        
          
        

    

  


  


  



  
    
      
    
    
      publish(native, scope, source, target, identity)



        
          
        

    

  


  


  



  
    
      
    
    
      read(native, offset, length)



        
          
        

    

  


  


  



  
    
      
    
    
      shutdown(native)



        
          
        

    

  


  


  



  
    
      
    
    
      sync(native)



        
          
        

    

  


  


  



  
    
      
    
    
      sync_dir(native, scope)



        
          
        

    

  


  


  



  
    
      
    
    
      sync_read(native)



        
          
        

    

  


  


  



  
    
      
    
    
      v2_begin(native, nonce)



        
          
        

    

  


  

Creates a private candidate epoch and its segments directory under the held lock.

  



  
    
      
    
    
      v2_publish_current(native, stage, source, previous)



        
          
        

    

  


  


  



  
    
      
    
    
      v2_publish_epoch(native, epoch_id)



        
          
        

    

  


  


  



  
    
      
    
    
      v2_reclaim(native, target, current)



        
          
        

    

  


  

Unlinks only a verified non-CURRENT predecessor via pinned descriptors.

  



  
    
      
    
    
      v2_select(native, epoch_id)



        
          
        

    

  


  

Pins the CURRENT-named epoch and its mutable segments directory.

  



  
    
      
    
    
      v2_space(native)



        
          
        

    

  


  


  



  
    
      
    
    
      write(native, offset, bytes)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.Record 
    



      
Pure Tay v1 physical framing and integrity codec.
The public contract is docs/storage.md: a 24-byte
header, 28-byte overhead, big-endian integers, CRC32C over header bytes 0..19
and over those bytes followed by the opaque payload, and a 16 MB hard limit.
Every type in 1..254 and schema in 1..255 is physically valid. Success does
not establish sequence continuity, semantic acceptance, or an applied event.
A physical cursor is not an applied replay checkpoint. Those checks belong
to later layers, not this codec.
Decoding examines one record at offset zero and returns the exact remainder
only on success. Every other result consumes nothing. Incomplete data is
only a parse classification, never permission or a recommendation to repair.
No payload interpretation, I/O, processes, or sequence allocation occurs.

      


      
        Summary


  
    Types
  


    
      
        corrupt_reason()

      


    


    
      
        decode_result()

      


    


    
      
        domain_reason()

      


    


    
      
        encode_result()

      


    


    
      
        metadata()

      


    


    
      
        option_error()

      


    


    
      
        primitive_field()

      


    


    
      
        t()

      


    


    
      
        unsupported_reason()

      


    





  
    Functions
  


    
      
        decode(input, options \\ [])

      


        Decodes one physical record, leaving all trailing bytes unchanged.



    


    
      
        encode(record)

      


        Encodes a physical record; all primitive fields are checked before domain rules.



    





      


      
        Types


        


  
    
      
    
    
      corrupt_reason()



        
          
        

    

  


  

      

          @type corrupt_reason() ::
  domain_reason() | :invalid_magic | :header_checksum | :record_checksum


      



  



  
    
      
    
    
      decode_result()



        
          
        

    

  


  

      

          @type decode_result() ::
  {:ok, t(), binary()}
  | {:incomplete, :header}
  | {:incomplete, :payload | :checksum, metadata()}
  | {:error, {:corrupt, corrupt_reason()}}
  | {:error, {:unsupported, unsupported_reason()}}
  | {:error, {:resource_limit, non_neg_integer(), non_neg_integer()}}
  | {:error, {:invalid_argument, :input}}
  | {:error, {:invalid_options, option_error()}}


      



  



  
    
      
    
    
      domain_reason()



        
          
        

    

  


  

      

          @type domain_reason() ::
  {:invalid_format, 0}
  | {:reserved_type, 0 | 255}
  | {:invalid_schema, 0}
  | {:invalid_sequence, 0}
  | {:payload_length_exceeds_format, non_neg_integer(), 16_777_216}


      



  



  
    
      
    
    
      encode_result()



        
          
        

    

  


  

      

          @type encode_result() ::
  {:ok, binary()}
  | {:error, {:invalid_argument, :record}}
  | {:error, {:invalid_record, domain_reason() | {:field, primitive_field()}}}
  | {:error, {:unsupported, unsupported_reason()}}


      



  



  
    
      
    
    
      metadata()



        
          
        

    

  


  

      

          @type metadata() :: %{
  format_version: 1,
  record_type: 1..254,
  flags: 0,
  payload_schema_version: 1..255,
  sequence: 1..18_446_744_073_709_551_615,
  payload_length: 0..16_777_216,
  record_bytes: 28..16_777_244,
  available_bytes: non_neg_integer(),
  missing_bytes: pos_integer()
}


      



  



  
    
      
    
    
      option_error()



        
          
        

    

  


  

      

          @type option_error() ::
  :not_keyword
  | :duplicate_keys
  | :unknown_keys
  | :invalid_max_decode_payload_bytes


      



  



  
    
      
    
    
      primitive_field()



        
          
        

    

  


  

      

          @type primitive_field() ::
  :format_version
  | :record_type
  | :flags
  | :payload_schema_version
  | :sequence
  | :payload


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Storage.Record{
  flags: 0,
  format_version: 1,
  payload: binary(),
  payload_schema_version: 1..255,
  record_type: 1..254,
  sequence: 1..18_446_744_073_709_551_615
}


      



  



  
    
      
    
    
      unsupported_reason()



        
          
        

    

  


  

      

          @type unsupported_reason() :: {:format, 2..255} | {:flags, 1..255}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode(input, options \\ [])



        
          
        

    

  


  

      

          @spec decode(term(), term()) :: decode_result()


      


Decodes one physical record, leaving all trailing bytes unchanged.
The only option is :max_decode_payload_bytes (0..16_777_216, default
16_777_216). This is a resource budget, not an insertion or format limit.
A resource error permits retry with adequate resources at the same position.

  



  
    
      
    
    
      encode(record)



        
          
        

    

  


  

      

          @spec encode(term()) :: encode_result()


      


Encodes a physical record; all primitive fields are checked before domain rules.

  


        

      


  

    
Tay.Storage.Recovery.Error 
    



      
Bounded recovery diagnostics. No error authorizes repair or prefix publication.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        bounded(term)

      


    


    
      
        new(kind, reason, stage, position \\ %{})

      


    


    
      
        wrap(reason, stage, position \\ %{})

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Storage.Recovery.Error{
  action: term(),
  cleanup_error: term(),
  kind: term(),
  mutation: term(),
  offset: term(),
  physical_reason: term(),
  reason: term(),
  segment_id: term(),
  sequence: term(),
  stage: term(),
  store_id: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bounded(term)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(kind, reason, stage, position \\ %{})



        
          
        

    

  


  

      

          @spec new(atom(), term(), atom(), map()) :: t()


      



  



    

  
    
      
    
    
      wrap(reason, stage, position \\ %{})



        
          
        

    

  


  

      

          @spec wrap(term(), atom(), map()) :: t()


      



  


        

      


  

    
Tay.Storage.Recovery.EventDecoder behaviour
    



      
Explicit semantic capability boundary for recovery, not a physical Record codec.
Providers are trusted, explicitly configured modules. They must stay fixed for
an attempt, decode into inert values, enforce budgets during decoding, and
report exact payload consumption. No worker resolution, atom creation, fallback,
external side effect or implicit support is permitted. Tay.Event supplies
the separately approved production Event v1 implementation; this behaviour
does not itself assign types, schemas or payload bytes.

      


      
        Summary


  
    Types
  


    
      
        limits()

      


    





  
    Callbacks
  


    
      
        decode_payload(.., .., binary, limits)

      


    


    
      
        known_type?(..)

      


    


    
      
        supported_schema?(.., ..)

      


    





      


      
        Types


        


  
    
      
    
    
      limits()



        
          
        

    

  


  

      

          @type limits() :: %{
  depth: pos_integer(),
  output_nodes: pos_integer(),
  binary_bytes: non_neg_integer()
}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      decode_payload(.., .., binary, limits)



        
          
        

    

  


  

      

          @callback decode_payload(1..254, 1..255, binary(), limits()) ::
  {:ok, term(), non_neg_integer()} | {:error, term()}


      



  



  
    
      
    
    
      known_type?(..)



        
          
        

    

  


  

      

          @callback known_type?(1..254) :: boolean()


      



  



  
    
      
    
    
      supported_schema?(.., ..)



        
          
        

    

  


  

      

          @callback supported_schema?(1..254, 1..255) :: boolean()


      



  


        

      


  

    
Tay.Storage.Segment 
    



      
Physical v1 segment container. See the Phase 2 segment RFC for the byte contract.
Checksums, framing, and sequence continuity establish physical integrity only.
No result authorizes repair, semantic replay, or an applied checkpoint.

      


      
        Summary


  
    Types
  


    
      
        footer()

      


    


    
      
        footer_decode_error()

      


    


    
      
        footer_decode_result()

      


    


    
      
        footer_encode_error()

      


    


    
      
        header_decode_error()

      


    


    
      
        header_decode_result()

      


    


    
      
        parse_result()

      


    


    
      
        reduce_result(acc)

      


    


    
      
        store_decode_error()

      


    





  
    Functions
  


    
      
        decode_footer(bytes, expected \\ %{})

      


    


    
      
        decode_header(bytes, expected \\ %{})

      


    


    
      
        decode_store(bytes)

      


    


    
      
        encode_footer(footer)

      


    


    
      
        encode_header(arg1)

      


    


    
      
        encode_store(store_id)

      


    


    
      
        filename(id)

      


    


    
      
        filename_id(name)

      


    


    
      
        max_bytes()

      


    


    
      
        max_count()

      


    


    
      
        max_id()

      


    


    
      
        min_rotation_bytes()

      


    


    
      
        parse(bytes, options \\ [])

      


        Validates a complete in-memory segment without retaining its records.



    


    
      
        reduce(read, size, accumulator, reducer, options \\ [])

      


        Physical reduction; accumulator is returned only on complete success.



    


    
      
        reduce_while(read, size, accumulator, visitor, options \\ [])

      


        Halt-aware physical traversal; errors never return a successful prefix accumulator.



    


    
      
        scan(read, size, options \\ [])

      


        Validates a segment through bounded positional reads. No writes occur.



    





      


      
        Types


        


  
    
      
    
    
      footer()



        
          
        

    

  


  

      

          @type footer() :: %{
  id: pos_integer(),
  first_sequence: pos_integer(),
  last_sequence: pos_integer(),
  count: pos_integer(),
  store_id: <<_::128>>,
  segment_crc: non_neg_integer()
}


      



  



  
    
      
    
    
      footer_decode_error()



        
          
        

    

  


  

      

          @type footer_decode_error() ::
  :checksum
  | :count_sequence_relation
  | :invalid_argument
  | :invalid_crc
  | :invalid_first_sequence
  | :invalid_last_sequence
  | :invalid_magic
  | :invalid_record_count
  | :invalid_segment_id
  | :invalid_store_id
  | :reserved_bytes
  | :trailing_footer_bytes
  | {:invalid_version, 0}
  | {:unsupported_flags, byte()}
  | {:unsupported_version, byte()}
  | {:mismatch, atom(), term(), term()}


      



  



  
    
      
    
    
      footer_decode_result()



        
          
        

    

  


  

      

          @type footer_decode_result() ::
  {:ok, footer()} | {:incomplete, 64} | {:error, footer_decode_error()}


      



  



  
    
      
    
    
      footer_encode_error()



        
          
        

    

  


  

      

          @type footer_encode_error() ::
  :count_sequence_relation
  | :invalid_argument
  | :invalid_crc
  | :invalid_first_sequence
  | :invalid_last_sequence
  | :invalid_record_count
  | :invalid_segment_id
  | :invalid_store_id


      



  



  
    
      
    
    
      header_decode_error()



        
          
        

    

  


  

      

          @type header_decode_error() ::
  store_decode_error()
  | :invalid_first_sequence
  | :invalid_segment_id
  | {:mismatch, :id | :store_id, term(), <<_::128>> | pos_integer()}


      



  



  
    
      
    
    
      header_decode_result()



        
          
        

    

  


  

      

          @type header_decode_result() ::
  {:ok,
   %Tay.Storage.Segment{
     bytes: term(),
     count: term(),
     crc_state: term(),
     digest: term(),
     first_sequence: term(),
     footer: term(),
     id: term(),
     identity: term(),
     last_sequence: term(),
     state: term(),
     store_id: term()
   }}
  | {:incomplete, 44}
  | {:error, header_decode_error()}


      



  



  
    
      
    
    
      parse_result()



        
          
        

    

  


  

      

          @type parse_result() ::
  {:error, map()}
  | {:ok,
     %Tay.Storage.Segment{
       bytes: term(),
       count: term(),
       crc_state: term(),
       digest: term(),
       first_sequence: term(),
       footer: term(),
       id: term(),
       identity: term(),
       last_sequence: term(),
       state: term(),
       store_id: term()
     }}
  | {:ok,
     %Tay.Storage.Segment{
       bytes: term(),
       count: term(),
       crc_state: term(),
       digest: term(),
       first_sequence: term(),
       footer: term(),
       id: term(),
       identity: term(),
       last_sequence: term(),
       state: term(),
       store_id: term()
     }, term()}


      



  



  
    
      
    
    
      reduce_result(acc)



        
          
        

    

  


  

      

          @type reduce_result(acc) ::
  {:error, map()}
  | {:ok,
     %Tay.Storage.Segment{
       bytes: term(),
       count: term(),
       crc_state: term(),
       digest: term(),
       first_sequence: term(),
       footer: term(),
       id: term(),
       identity: term(),
       last_sequence: term(),
       state: term(),
       store_id: term()
     }, acc}


      



  



  
    
      
    
    
      store_decode_error()



        
          
        

    

  


  

      

          @type store_decode_error() ::
  :checksum
  | :invalid_argument
  | :invalid_magic
  | :invalid_store_id
  | :reserved_bytes
  | :trailing_store_bytes
  | {:invalid_version, 0}
  | {:unsupported_flags, byte()}
  | {:unsupported_version, byte()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode_footer(bytes, expected \\ %{})



        
          
        

    

  


  

      

          @spec decode_footer(term(), term()) :: footer_decode_result()


      



  



    

  
    
      
    
    
      decode_header(bytes, expected \\ %{})



        
          
        

    

  


  

      

          @spec decode_header(term(), term()) :: header_decode_result()


      



  



  
    
      
    
    
      decode_store(bytes)



        
          
        

    

  


  

      

          @spec decode_store(term()) ::
  {:ok, <<_::128>>} | {:incomplete, 28} | {:error, store_decode_error()}


      



  



  
    
      
    
    
      encode_footer(footer)



        
          
        

    

  


  

      

          @spec encode_footer(term()) :: {:ok, <<_::512>>} | {:error, footer_encode_error()}


      



  



  
    
      
    
    
      encode_header(arg1)



        
          
        

    

  


  

      

          @spec encode_header(any()) ::
  {:error,
   :invalid_argument
   | :invalid_first_sequence
   | :invalid_segment_id
   | :invalid_store_id}
  | {:ok, <<_::32, _::_*8>>}


      



  



  
    
      
    
    
      encode_store(store_id)



        
          
        

    

  


  

      

          @spec encode_store(any()) :: {:error, :invalid_store_id} | {:ok, <<_::32, _::_*8>>}


      



  



  
    
      
    
    
      filename(id)



        
          
        

    

  


  

      

          @spec filename(any()) :: {:error, :invalid_segment_id} | {:ok, <<_::32, _::_*8>>}


      



  



  
    
      
    
    
      filename_id(name)



        
          
        

    

  


  

      

          @spec filename_id(any()) ::
  {:error, :invalid_segment_id | :invalid_segment_name} | {:ok, integer()}


      



  



  
    
      
    
    
      max_bytes()



        
          
        

    

  


  

      

          @spec max_bytes() :: pos_integer()


      



  



  
    
      
    
    
      max_count()



        
          
        

    

  


  

      

          @spec max_count() :: pos_integer()


      



  



  
    
      
    
    
      max_id()



        
          
        

    

  


  

      

          @spec max_id() :: pos_integer()


      



  



  
    
      
    
    
      min_rotation_bytes()



        
          
        

    

  


  

      

          @spec min_rotation_bytes() :: pos_integer()


      



  



    

  
    
      
    
    
      parse(bytes, options \\ [])



        
          
        

    

  


  

      

          @spec parse(binary(), keyword()) :: parse_result()


      


Validates a complete in-memory segment without retaining its records.

  



    

  
    
      
    
    
      reduce(read, size, accumulator, reducer, options \\ [])



        
          
        

    

  


  

      

          @spec reduce(term(), term(), acc, term(), keyword()) :: reduce_result(acc)
when acc: var


      


Physical reduction; accumulator is returned only on complete success.

  



    

  
    
      
    
    
      reduce_while(read, size, accumulator, visitor, options \\ [])



        
          
        

    

  


  

Halt-aware physical traversal; errors never return a successful prefix accumulator.

  



    

  
    
      
    
    
      scan(read, size, options \\ [])



        
          
        

    

  


  

      

          @spec scan(term(), term(), keyword()) :: parse_result()


      


Validates a segment through bounded positional reads. No writes occur.

  


        

      


  

    
Tay.Storage.V2.Authority 
    



      
Pure Store-v2 authority metadata. These bytes do not by themselves authorize
publication; the native owner must durably create and revalidate the files.

      


      
        Summary


  
    Functions
  


    
      
        decode_current(bytes)

      


    


    
      
        decode_manifest(bytes)

      


    


    
      
        decode_marker(bytes)

      


    


    
      
        encode_current(arg1)

      


    


    
      
        encode_manifest(manifest)

      


    


    
      
        encode_marker(store_id)

      


    


    
      
        manifest?(manifest)

      


    


    
      
        manifest_digest(bytes)

      


    


    
      
        verify_selection(marker, current, manifest_bytes)

      


    





      


      
        Functions


        


  
    
      
    
    
      decode_current(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      decode_manifest(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      decode_marker(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_current(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_manifest(manifest)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_marker(store_id)



        
          
        

    

  


  


  



  
    
      
    
    
      manifest?(manifest)



        
          
        

    

  


  


  



  
    
      
    
    
      manifest_digest(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      verify_selection(marker, current, manifest_bytes)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Codec 
    



      
Pure Store-v2 payload codec. Record-v1 framing supplies the type/schema,
sequence and CRC; this module defines only the bounded semantic payloads.

      


      
        Summary


  
    Functions
  


    
      
        decode_mutation(payload, limits \\ Value.defaults())

      


    


    
      
        decode_snapshot(payload, limits \\ Value.defaults())

      


    


    
      
        encode_mutation(mutation, limits \\ Value.defaults())

      


    


    
      
        encode_snapshot(job, limits \\ Value.defaults())

      


    


    
      
        event(map)

      


    


    
      
        mutation?(mutation, limits \\ Value.defaults())

      


    


    
      
        mutation_type()

      


    


    
      
        schema()

      


    


    
      
        snapshot?(job, limits \\ Value.defaults())

      


    


    
      
        snapshot_size(job, limits \\ Value.defaults())

      


    


    
      
        snapshot_type()

      


    





      


      
        Functions


        


    

  
    
      
    
    
      decode_mutation(payload, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      decode_snapshot(payload, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      encode_mutation(mutation, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      encode_snapshot(job, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      event(map)



        
          
        

    

  


  


  



    

  
    
      
    
    
      mutation?(mutation, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      mutation_type()



        
          
        

    

  


  


  



  
    
      
    
    
      schema()



        
          
        

    

  


  


  



    

  
    
      
    
    
      snapshot?(job, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      snapshot_size(job, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      snapshot_type()



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Epoch 
    



      
Pure Store-v2 epoch construction and semantic replay over supplied bytes.
Filesystem ownership, digest pinning and CURRENT publication are deliberately
outside this module; callers must supply fully pinned segment contents.

      


      
        Summary


  
    Functions
  


    
      
        build(jobs, store_id)

      


    


    
      
        recover(base_bytes, tail_bytes, store_id)

      


    





      


      
        Functions


        


  
    
      
    
    
      build(jobs, store_id)



        
          
        

    

  


  


  



  
    
      
    
    
      recover(base_bytes, tail_bytes, store_id)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Mutation 
    



      
Converts validated Engine events into Store-v2 logical mutations.

      


      
        Summary


  
    Functions
  


    
      
        from_event(event, previous, next_order)

      


    





      


      
        Functions


        


  
    
      
    
    
      from_event(event, previous, next_order)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Publisher 
    



      
Store-v2 candidate construction and publication. Online callers build the
candidate against a frozen frontier while the Writer journals later mutations,
catch up in bounded rounds while admission remains open, and fence only the
final small delta and atomic epoch switch. The source remains pinned and never
loses bytes to make candidate space. Offline publication is verified by an
independent Store-v2 replay; online publication fully validates the candidate
before the fence, validates every tail mutation while appending it, and verifies
the published authority before returning.

      


      
        Summary


  
    Functions
  


    
      
        publish(native, source)

      


    





      


      
        Functions


        


  
    
      
    
    
      publish(native, source)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Reader 
    



      
Store-v2 recovery through the lock-owning native session. No path is opened
through File; every read is pinned, positional, bounded and revalidated.

      


      
        Summary


  
    Functions
  


    
      
        recover(native, candidate, options \\ [])

      


    


    
      
        recover_candidate(native, candidate, manifest)

      


        Independently replays a private or just-renamed candidate before CURRENT publication.



    





      


      
        Functions


        


    

  
    
      
    
    
      recover(native, candidate, options \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      recover_candidate(native, candidate, manifest)



        
          
        

    

  


  

Independently replays a private or just-renamed candidate before CURRENT publication.

  


        

      


  

    
Tay.Storage.V2.Reclaimer 
    



      
Best-effort post-CURRENT reclamation. Only the predecessor named by the
independently recovered current manifest is passed to the native helper.
Failure is deferred, never a pointer rollback.

      


      
        Summary


  
    Functions
  


    
      
        predecessor(native, map)

      


    





      


      
        Functions


        


  
    
      
    
    
      predecessor(native, map)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Reducer 
    



      
Pure Store-v2 logical replay. Physical positions are deliberately absent from
revision, cycle, execution and availability state.

      


      
        Summary


  
    Functions
  


    
      
        apply(candidate, mutation)

      


    


    
      
        apply_event(candidate, event, position)

      


    


    
      
        apply_one(previous, mutation, next_order, limits, value_limits)

      


        Validates one live logical transition without copying the Engine's ETS projection.



    


    
      
        candidate(limits \\ %{}, value_limits \\ Tay.Event.Value.defaults())

      


    


    
      
        durable_jobs(candidate)

      


    


    
      
        insert_snapshot(candidate, job)

      


    





      


      
        Functions


        


  
    
      
    
    
      apply(candidate, mutation)



        
          
        

    

  


  


  



  
    
      
    
    
      apply_event(candidate, event, position)



        
          
        

    

  


  


  



  
    
      
    
    
      apply_one(previous, mutation, next_order, limits, value_limits)



        
          
        

    

  


  

Validates one live logical transition without copying the Engine's ETS projection.

  



    

    

  
    
      
    
    
      candidate(limits \\ %{}, value_limits \\ Tay.Event.Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      durable_jobs(candidate)



        
          
        

    

  


  


  



  
    
      
    
    
      insert_snapshot(candidate, job)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Retention 
    



      
Shared normative schema-1 terminal-retention validation and time arithmetic.

      


      
        Summary


  
    Functions
  


    
      
        duration(retention)

      


    


    
      
        expired?(terminal_at, retention, captured_at)

      


    


    
      
        from_value(value)

      


    


    
      
        max_hours()

      


    


    
      
        max_minutes()

      


    


    
      
        persisted(retention)

      


        Returns the durable policy used after a one-shot compaction request.



    


    
      
        to_value(arg1)

      


    


    
      
        validate(arg1)

      


    





      


      
        Functions


        


  
    
      
    
    
      duration(retention)



        
          
        

    

  


  


  



  
    
      
    
    
      expired?(terminal_at, retention, captured_at)



        
          
        

    

  


  


  



  
    
      
    
    
      from_value(value)



        
          
        

    

  


  


  



  
    
      
    
    
      max_hours()



        
          
        

    

  


  


  



  
    
      
    
    
      max_minutes()



        
          
        

    

  


  


  



  
    
      
    
    
      persisted(retention)



        
          
        

    

  


  

Returns the durable policy used after a one-shot compaction request.

  



  
    
      
    
    
      to_value(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      validate(arg1)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Snapshot 
    



      
Pure canonical snapshot planning. No storage operation occurs here.

      


      
        Summary


  
    Functions
  


    
      
        classify(job, retention, now)

      


    


    
      
        equivalent?(before, after_state)

      


    


    
      
        normalize_availability(jobs)

      


        Canonicalizes the storage-internal global availability coordinate.



    


    
      
        plan(jobs, retention \\ :infinity, now \\ 0)

      


    


    
      
        prepare(jobs, retention, captured_at)

      


        Plans retained canonical state without materializing whole-store payloads.



    


    
      
        prepare_infinity(jobs)

      


        Validates and canonicalizes state without materializing snapshot payloads.



    





      


      
        Functions


        


  
    
      
    
    
      classify(job, retention, now)



        
          
        

    

  


  


  



  
    
      
    
    
      equivalent?(before, after_state)



        
          
        

    

  


  


  



  
    
      
    
    
      normalize_availability(jobs)



        
          
        

    

  


  

Canonicalizes the storage-internal global availability coordinate.

  



    

    

  
    
      
    
    
      plan(jobs, retention \\ :infinity, now \\ 0)



        
          
        

    

  


  


  



  
    
      
    
    
      prepare(jobs, retention, captured_at)



        
          
        

    

  


  

Plans retained canonical state without materializing whole-store payloads.

  



  
    
      
    
    
      prepare_infinity(jobs)



        
          
        

    

  


  

Validates and canonicalizes state without materializing snapshot payloads.

  


        

      


  

    
Tay.Storage.Writer 
    



      
Internal physical storage session with a supervised native Port.
The GenServer serializes storage operations and supervises its linked helper.
The helper alone holds flock and writable FDs. A failed or uncertain mutation
poisons this instance; no automatic restart/retry is permitted. An embedding
supervisor may start this temporary child explicitly. Physical readiness is
not Event validation, job insertion, or semantic recovery readiness.
Strict group commits are private Engine-owned sessions: appends update the
physical stream in order, one final sync/check closes the group, and the
Engine alone withholds all external acknowledgements until that succeeds.

      


      
        Summary


  
    Functions
  


    
      
        activate_recovered(writer, session_ref)

      


        Activates once, in the same live ownership session; returns state input only after success.



    


    
      
        append(writer, type, schema, payload)

      


        Appends opaque physical bytes supplied by an upstream semantic validator.



    


    
      
        append(writer, admission_ref, type, schema, payload)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        compact(writer, admission_ref, deadline \\ System.monotonic_time(:millisecond) + 900_000, retention \\ :infinity, captured_at \\ nil, cancel_flag \\ nil)

      


        Runs the exclusive, drained-generation Store-v2 publisher in this native owner.



    


    
      
        initialize(options)

      


        Initialize only using the approved bootstrap/genesis protocol; never open existing history.



    


    
      
        reduce(writer, accumulator, reducer)

      


    


    
      
        rotate(writer)

      


    


    
      
        rotate(writer, admission_ref)

      


    


    
      
        seal(writer)

      


    


    
      
        seal(writer, admission_ref)

      


    


    
      
        segment_record(writer, segment_id, offset, sequence, timeout \\ 10000)

      


    


    
      
        start_link(options)

      


    


    
      
        start_recovered_link(storage_options, replay_spec)

      


        Replays an existing store, retaining its owner/Port/lock and private candidate.



    


    
      
        status(writer)

      


    





      


      
        Functions


        


  
    
      
    
    
      activate_recovered(writer, session_ref)



        
          
        

    

  


  

Activates once, in the same live ownership session; returns state input only after success.

  



  
    
      
    
    
      append(writer, type, schema, payload)



        
          
        

    

  


  

Appends opaque physical bytes supplied by an upstream semantic validator.

  



  
    
      
    
    
      append(writer, admission_ref, type, schema, payload)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

    

    

    

  
    
      
    
    
      compact(writer, admission_ref, deadline \\ System.monotonic_time(:millisecond) + 900_000, retention \\ :infinity, captured_at \\ nil, cancel_flag \\ nil)



        
          
        

    

  


  

Runs the exclusive, drained-generation Store-v2 publisher in this native owner.

  



  
    
      
    
    
      initialize(options)



        
          
        

    

  


  

Initialize only using the approved bootstrap/genesis protocol; never open existing history.

  



  
    
      
    
    
      reduce(writer, accumulator, reducer)



        
          
        

    

  


  


  



  
    
      
    
    
      rotate(writer)



        
          
        

    

  


  


  



  
    
      
    
    
      rotate(writer, admission_ref)



        
          
        

    

  


  


  



  
    
      
    
    
      seal(writer)



        
          
        

    

  


  


  



  
    
      
    
    
      seal(writer, admission_ref)



        
          
        

    

  


  


  



    

  
    
      
    
    
      segment_record(writer, segment_id, offset, sequence, timeout \\ 10000)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  


  



  
    
      
    
    
      start_recovered_link(storage_options, replay_spec)



        
          
        

    

  


  

Replays an existing store, retaining its owner/Port/lock and private candidate.

  



  
    
      
    
    
      status(writer)



        
          
        

    

  


  


  


        

      


  

    
Tay.Supervisor 
    



      
The deliberately empty root supervisor for Tay's application.
Tay.Application validates configuration before starting this supervisor.
It never owns storage, state, scheduling or execution children. A consuming
application explicitly supervises each Engine through Tay.child_spec/1.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(args \\ [])

      


        Starts the root supervisor registered as Tay.Supervisor.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      start_link(args \\ [])



        
          
        

    

  


  

      

          @spec start_link(term()) :: Supervisor.on_start()


      


Starts the root supervisor registered as Tay.Supervisor.

  


        

      


  

    
Tay.Telemetry 
    



      
Bounded telemetry events and backend-neutral metric definitions.
Job transitions use [:tay, :job, :transition] with %{count: 1} and
metadata keys :engine, :operation, :state, :previous_state, :queue,
and :job_id. Public requests emit the standard [:tay, :command, :start],
:stop, and :exception span events. Group commits use
[:tay, :storage, :group_commit] with native
time-unit measurements :batch_size, :wait_time, and :fsync_duration.
Queue controls use [:tay, :queue, :control] with %{count: 1}
and :engine, :operation, and :queue metadata. Arguments, diagnostics,
definitions, revisions, PIDs, and storage paths are never included.
metrics/0 returns Telemetry.Metrics definitions suitable for Prometheus
reporters and other compatible backends. The definitions deliberately omit
job and schedule IDs, and queue labels are limited to configured queues.
Add poller_child_spec/1 to a host supervision tree to publish gauges.

      


      
        Summary


  
    Functions
  


    
      
        attach_opentelemetry(options \\ [])

      


        Attaches Tay command spans to opentelemetry_telemetry when it is installed.



    


    
      
        detach_opentelemetry(handler_id \\ {:tay, :opentelemetry})

      


        Detaches handlers installed by attach_opentelemetry/1.



    


    
      
        emit_snapshot(engine \\ Tay.Engine, timeout \\ 1000)

      


        Emits one bounded metrics snapshot for an engine.



    


    
      
        events()

      


        Returns every stable Telemetry event emitted by Tay.



    


    
      
        metrics()

      


        Returns backend-neutral, low-cardinality metric definitions.



    


    
      
        poller_child_spec(options \\ [])

      


        Returns a child specification for periodic engine and queue gauges.



    





      


      
        Functions


        


    

  
    
      
    
    
      attach_opentelemetry(options \\ [])



        
          
        

    

  


  

Attaches Tay command spans to opentelemetry_telemetry when it is installed.
The host application owns the OpenTelemetry SDK, processor, and exporter.
Options are :tracer_id (default :tay) and :handler_id, which is also
accepted by detach_opentelemetry/1.

  



    

  
    
      
    
    
      detach_opentelemetry(handler_id \\ {:tay, :opentelemetry})



        
          
        

    

  


  

Detaches handlers installed by attach_opentelemetry/1.

  



    

    

  
    
      
    
    
      emit_snapshot(engine \\ Tay.Engine, timeout \\ 1000)



        
          
        

    

  


  

Emits one bounded metrics snapshot for an engine.

  



  
    
      
    
    
      events()



        
          
        

    

  


  

Returns every stable Telemetry event emitted by Tay.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

Returns backend-neutral, low-cardinality metric definitions.
Reporters may add their own global tags. Tay's definitions use only the
configured engine and queue names plus finite operation/state/outcome values.
Per-job and per-schedule identifiers are intentionally excluded.

  



    

  
    
      
    
    
      poller_child_spec(options \\ [])



        
          
        

    

  


  

Returns a child specification for periodic engine and queue gauges.

  


        

      


  

    
Tay.Worker behaviour
    



      
The callback contract for a worker that accepts a Tay.Job.
Implement with @behaviour Tay.Worker and a perform/1 callback.
:ok and {:ok, result} describe successful callback returns;
{:error, reason} describes an unsuccessful return. Returned values are
runtime terms, not an approved persisted representation.
use Tay.Worker, key: "stable.key" provides pure job builders. The configured
Engine maps that stable key to a trusted module and executes perform/1 only
after a durable start Event. Worker return terms are not persisted; only a
bounded outcome diagnostic and final retry/discard decision are logged.

      


      
        Summary


  
    Callbacks
  


    
      
        perform(t)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      perform(t)



        
          
        

    

  


  

      

          @callback perform(Tay.Job.t()) :: :ok | {:ok, term()} | {:error, term()}


      



  


        

      


  

    
mix tay.storage.backup 
    



      
Creates an exclusive cold backup of a stopped Tay store.
mix tay.storage.backup --source /store --destination /backup --catalog /backup.json --durability development
The default --durability sync requires --validated-filesystem and a
supported persistent Linux filesystem. The destination and catalog must not
exist; failed staging is retained for inspection.

      




  

    
mix tay.storage.init 
    




      
        Summary


  
    Functions
  


    
      
        run(arguments)

      


        Callback implementation for Mix.Task.run/1.



    





      


      
        Functions


        


  
    
      
    
    
      run(arguments)



        
          
        

    

  


  

Callback implementation for Mix.Task.run/1.

  


        

      


  

    
mix tay.storage.inspect 
    




      
        Summary


  
    Functions
  


    
      
        run(arguments)

      


        Callback implementation for Mix.Task.run/1.



    





      


      
        Functions


        


  
    
      
    
    
      run(arguments)



        
          
        

    

  


  

Callback implementation for Mix.Task.run/1.

  


        

      


  

    
mix tay.storage.restore 
    



      
Restores a cold backup after verifying its external SHA-256 catalog.
mix tay.storage.restore --source /backup --destination /store --catalog /restore.json --verify-catalog /backup.json --durability development
The default --durability sync requires --validated-filesystem and a
supported persistent Linux filesystem. The destination and new catalog
must not exist; failed staging is retained for inspection.
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