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    Raxol Journal

Append-only, file-backed session journal, and the event envelope it stores.
One directory per session, a single writer, replay that tolerates a torn tail,
an optional hash chain, and checkpoint records. Depends on Jason and
:telemetry.
Install
{:raxol_journal, "~> 2.8"}
It replaces the journal inside raxol_agent 2.7.0, which defines the same
modules: do not combine the two. Beside raxol_agent, it needs a
raxol_agent release later than 2.7.0.
Quick start
alias Raxol.Agent.Journal.FileStore

{:ok, journal} = FileStore.open("session-1", base_dir: "/var/lib/app/sessions")
{:ok, 1} = FileStore.append(journal, %{"type" => "turn_started", "payload" => %{"prompt" => "hi"}})
{:ok, [%{"id" => 1, "type" => "turn_started"}]} = FileStore.read(journal)
:ok = FileStore.close(journal)
Without :base_dir the base is $RAXOL_SESSIONS_DIR, else ~/.raxol/sessions.
The event contract
Raxol.Agent.Contract.Event is the envelope. An event carries id,
turn_id, ts, family, type, tier, scope, provenance and payload.
Two properties of that shape are load-bearing:
	Two families. :loop events are the agent's turns; :meta events are
everything else.
	Two tiers. Durable events are journaled before they reach a surface.
item_delta is the one ephemeral event: it is never journaled and is
reconstructable from the matching item_completed, so no durable state
depends on having seen every chunk.

The contract only grows. A field or a type is added, never removed, renamed
or made required. Producers are strict; readers are tolerant and skip what they
do not recognize.
Raxol.Agent.Contract.encode_line/1 encodes an event as one JSON line and
sanitize_payload/1 makes a payload JSON-encodable. evidence_status/1 decodes
the evidence marker on a closing turn_completed to :accepted,
:rejected, :absent or :unknown.
The journal
Raxol.Agent.Journal is the append-only behaviour.
Raxol.Agent.Journal.FileStore is the file-backed implementation:
<base>/<session_id>/
  meta.json          created_at, cwd, git_branch, title, schema_version, chain
  HEAD               current durable offset and segment
  writer.lock        the live Writer's OS pid and start time
  journal/
    000001.jsonl     one JSON object per line, size-capped segments
  snapshots/         checkpoint payloads, named by SHA-256
Each appended event is assigned a monotonic offset, which is its id. While a
Writer has the journal open, writer.lock names its OS process, so a second
BEAM does not write the same journal.
Interior corruption is fail-closed: Reader.scan/2 returns
{:damaged, records_before}, deletes nothing, logs an error and emits
[:raxol, :agent, :journal, :damaged]. The damaged content is never returned.
Reads never write. A torn tail (a parse failure on the last line of the last
segment, the signature of a crash mid-write) is tolerated in memory by
Reader.scan/2 and repaired only by the owning Writer at its own start, via
Reader.resume_scan/1. A reader that truncated could delete a record a live
Writer had already committed.
open(session_id, chain: true) creates a hash-chained journal
(Raxol.Agent.Journal.Chain); verify/1 reports the first record that does not
link. open(session_id, private: true) keeps the directories 0700 and the
files 0600, and refuses a base or session directory that is a symlink, is owned
by another account or is group- or other-writable.
Raxol.Agent.Journal.Records.Checkpoint writes checkpoint pointer records
through the same Writer, and Raxol.Agent.Journal.Tip locates the resume
point.
Telemetry
	Event	Metadata
	[:raxol, :agent, :journal, :damaged]	dir, segment
	[:raxol, :agent, :journal, :write_failed]	stage, reason
	[:raxol, :agent, :journal, :checkpoint, :surrogate]	op, session_id, tip_offset

Frozen golden corpora
Every record carries the schema_version the Writer stamped. Reading a
journal written by an older version can only be tested against journals that
version wrote, and nothing regenerates a 1.0.0 journal once the Writer emits
1.2.0.
So priv/golden/v<version>/ holds one journal per schema version, frozen
while that version was the default, and priv/golden/MANIFEST.json pins the
SHA-256 of every file. A corpus is never edited or deleted. Only ts,
turn_id and meta.json's created_at were normalized when it was frozen, so
its bytes are reproducible.
golden = Application.app_dir(:raxol_journal, "priv/golden")
Raxol.Journal aliases
Every module is also reachable under Raxol.Journal: Raxol.Journal.FileStore
delegates to Raxol.Agent.Journal.FileStore, Raxol.Journal.Contract to
Raxol.Agent.Contract, and so on. Structs, behaviours and process names keep
their Raxol.Agent.* names. Raxol.Journal lists the pairs.
Test helpers
Raxol.Journal.Test.FaultJournal (fault injection and a raw-read oracle for
the storage path), Raxol.Journal.Test.ForeignBeam (a second BEAM, for the
writer lock) and Raxol.Journal.Test.MutationAnchor are for ExUnit suites:
this package's and a dependant's. They call ExUnit, which a test run has
loaded. :ex_unit is not among the package's applications, and no other
module in the package calls them.


  

    
Raxol.Agent.Contract 
    



      
The typed event contract between the agent core and any surface (CLI, TUI,
LiveView, remote): the event envelope (Raxol.Agent.Contract.Event), its
JSON line encoder, and the decoder for the evidence marker a closing
turn_completed carries.
Every observable step of an agent run is one Event. This module defines
the shape and encodes it; it neither produces nor publishes events. The
package README ("The event contract") describes the shape.
v0 vocabulary (family :loop only)
	:turn_started   — a prompt was accepted; payload %{prompt}
	:item_started   — an item opened; payload %{item_id, item_type}
	:item_delta     — streaming text chunk; payload %{item_id, chunk};
the one ephemeral event (live render only, never for replay)
	:item_completed — a finished item; payload
%{item_id, item_type: :message | :reasoning | :tool_use | :tool_result, ...}.
item_ids are turn-scoped ("i1", "i2", …) and distinct per item.
	:turn_completed — a turn boundary; payload
%{usage, iteration, final} (final: true closes the run)
	:error          — fault; payload %{reason}

The contract only grows: a field or a type is added, never removed, renamed
or made required.
Evidence tri-state wire marker
The payload of a turn_completed{final: true} may carry one optional
discriminator plus one optional detail:
	evidence: :accepted | :rejected | :absent — grow-only enum (atom
in-memory, JSON string on the wire, same convention as every other
enum on this surface).
	:accepted — stamped alongside refs, the accepted-refs carrier.
	:absent — the turn offered no refs at all.
	:rejected — refs were offered and the producer's done gate refused
them.


	evidence_rejected (present only when evidence: :rejected) —
%{"refs" => offered_refs, "reason" => reason_name, "ref" => offset_or_nil}. reason_name is one of "missing_ref",
"not_evidence", "foreign_turn", "stale_evidence",
"mutation_echo".

A record without the marker cannot tell a rejected done from a never-offered
one: both are %{usage, final: true} with no refs. evidence_status/1
therefore decodes the field with a grandfather rule: an evidence key
present is authoritative; a legacy record (key absent) with refs
present grandfathers to :accepted (the refs carrier never lied); a
legacy record with neither key present is genuinely :unknown — it must
NEVER be guessed as :absent, which would launder a historical rejection
into a false "never offered" claim.
The marker is in journals written at schema_version 1.1.0 and later
(Raxol.Agent.Journal.FileStore.Writer stamps the version). The v1.0.0
golden corpus has none: an old journal's records are never rewritten in
place, only decoded through the grandfather rule above.
Trust boundary — producer-stamped, journal-trusted
evidence_status/1 is a decode, not a re-derivation. It reports the
enum the producer stamped; it does NOT re-run the producer's done gate over
the journal at read time. The soundness of the marker therefore rests on two
explicit assumptions, stated here so a reader wiring it to a surface knows
exactly what it does and does not defend against:
	Producer honesty is stamped, not asserted. The producer writes the
marker from the same gate verdict that decides the done, so producer
and decider cannot disagree at write time. This module does not check
that.

	The reader trusts the journal. A hand-forged or replayed line that
stamps evidence: :accepted — or a legacy-shaped forged line that omits
the marker but carries a refs list, which the grandfather arm blesses
:accepted — will decode as proven-done. This is the identical
threat model as refs themselves and every other durable field: a
journal that can be forged can fabricate tool results, refs, and verdicts
directly. The marker adds no trust surface the journal did not already
assume (append-only, single-writer integrity). It is sound only on a
trusted, append-only journal.


What the decoder does defend: an evidence value it cannot understand —
a forged string, a future enum value, a garbage type — fails safe to
:unknown, never :accepted (see normalize_evidence/1). A forged
non-legacy line thus cannot launder a bogus marker into acceptance.
The decoder does not re-derive the verdict. Re-running the gate at
decode time would (a) require the whole journal + turn + refs, coupling a
pure single-record decode to journal state it does not carry, and (b)
re-evaluate at the display surface the open gate predicates (staleness
relative to later mutations), which must NOT be frozen or recomputed
there. A hostile-journal re-check is out of scope for a producer-stamped
durable marker.

      


      
        Summary


  
    Functions
  


    
      
        encode_line(event)

      


        Encode an event as a JSON line (newline-terminated). There is no decoder:
v0 is emit-only.



    


    
      
        evidence_status(payload)

      


        Decode a turn_completed{final: true} payload's evidence status.



    


    
      
        sanitize_payload(payload)

      


        Coerce a payload map into a JSON-encodable one.



    





      


      
        Functions


        


  
    
      
    
    
      encode_line(event)



        
          
        

    

  


  

      

          @spec encode_line(Raxol.Agent.Contract.Event.t()) :: iodata()


      


Encode an event as a JSON line (newline-terminated). There is no decoder:
v0 is emit-only.

  



  
    
      
    
    
      evidence_status(payload)



        
          
        

    

  


  

      

          @spec evidence_status(map()) :: :accepted | :rejected | :absent | :unknown


      


Decode a turn_completed{final: true} payload's evidence status.
Tolerant of both atom- and string-keyed payloads and both atom- and
string-valued enums (live in-memory events vs. journal-replayed JSON).
Implements the grandfather rule for records written before this marker
existed (see moduledoc): an evidence key present is authoritative and
wins outright. A legacy record (key absent) with refs present
grandfathers to :accepted — the refs carrier never lied about
acceptance. A legacy record with neither key present is genuinely
:unknown: without the marker, a rejected done and a never-offered done
are wire-identical, so there is no way to tell them apart. This case must
NEVER decode as :absent — that would launder a
historical rejection into a false "never offered" claim.
Totality: the decoder never crashes. An evidence value it does not
recognize — a future grow-only enum value, a forged string, a garbage type —
degrades to :unknown (fail-safe, never :accepted); see
normalize_evidence/1. The decode is quaternary — :accepted | :rejected | :absent | :unknown — even though the wire enum a producer stamps is
tri-state; :unknown is the decode-only bucket for legacy/unrecognized
records, so a consumer's case over this must handle four outcomes.
Trust: this reports the stamped enum, it does not re-derive the verdict from
the journal — see the "Trust boundary" section in the moduledoc for what that
does and does not defend.

  



  
    
      
    
    
      sanitize_payload(payload)



        
          
        

    

  


  

      

          @spec sanitize_payload(map()) :: map()


      


Coerce a payload map into a JSON-encodable one.
Same boundary sanitization encode_line/1 applies, exposed for the durable
journal sink: an event whose payload carries non-encodable terms (message
tuples, structs, pids) must not crash Jason.encode! when appended. Anything
Jason can't take becomes inspect/1 text.

  


        

      


  

    
Raxol.Agent.Contract.Event 
    



      
The contract envelope. One struct per observable step; id is a
per-run monotonic sequence (the future journal offset).

      


      
        Summary


  
    Types
  


    
      
        actor()

      


        Who emitted the event; absent (nil) folds as %{kind: :system} by rule.



    


    
      
        provenance()

      


        Provenance — grow-only; later keys (e.g. :model_family) are additive.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      actor()



        
          
        

    

  


  

      

          @type actor() :: %{kind: :human | :agent | :system, id: String.t()} | nil


      


Who emitted the event; absent (nil) folds as %{kind: :system} by rule.

  



  
    
      
    
    
      provenance()



        
          
        

    

  


  

      

          @type provenance() :: %{source: atom(), trust: :trusted | :tainted}


      


Provenance — grow-only; later keys (e.g. :model_family) are additive.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Raxol.Agent.Contract.Event{
  actor: actor(),
  branch_id: String.t(),
  family: :loop | :meta,
  id: non_neg_integer(),
  payload: map(),
  provenance: provenance(),
  scope: :session | :global | atom(),
  session_id: String.t(),
  tier: :ephemeral | :durable,
  ts: integer(),
  turn_id: String.t() | nil,
  type: atom(),
  v: non_neg_integer()
}


      



  


        

      


  

    
Raxol.Agent.Journal behaviour
    



      
Behaviour for a session's durable append-only journal — the source of truth
for the durable tier of events (see the package README, "The journal").
A journal is an ordered, append-only log of events. Each appended event is
assigned a monotonic offset (= the event's id) and framed as one complete,
self-delimited JSON object per line. Replaying a journal yields the events
back in offset order.
The behaviour exists so alternate storage backends (S3, a database, ...) can
slot in later behind the same contract. The concrete file-backed
implementation is Raxol.Agent.Journal.FileStore — one directory per session,
size-capped JSONL segments, torn-tail recovery on replay.
Callbacks
	open/2    — open (creating if needed) the journal for a session, returning an opaque handle.
	append/2  — append one event, returning {:ok, offset}.
	read/2    — replay durable events in offset order.
	close/2   — release the handle (flush + stop the writer).
	status/1  — :ok for a healthy journal, {:damaged, offset} if corruption was detected.
	verify/1  — walk a hash-chained journal: :ok or {:broken, offset}.

Durability & recovery
Only complete records are ever returned. On replay a parse failure on the
final line of the last segment is treated as a torn tail (a crash mid-write)
and truncated away — everything before it is recovered and status/1 stays
:ok. A parse failure anywhere interior marks the session damaged, raises a
hard alarm, deletes nothing, and never returns the damaged content downstream.
Hash chain
A backend may offer hash-chained journals (Raxol.Agent.Journal.FileStore
does with chain: true): each record links to the hash of the one before
it, so changing, removing or truncating any committed record is detected.
verify/1 reports the offset of the first record that fails, and
status/1 reports the same offset as damage.

      


      
        Summary


  
    Types
  


    
      
        event()

      


        An event to append — any JSON-encodable map.



    


    
      
        handle()

      


        Opaque, backend-specific handle returned by open/2.



    


    
      
        journal_record()

      


        A durable record read back from the journal (a decoded map with an "id").



    


    
      
        offset()

      


        Monotonic offset assigned to an appended event (= its id).



    


    
      
        session_id()

      


        Stable identifier for a session (also the on-disk directory name).



    





  
    Callbacks
  


    
      
        append(handle, event)

      


        Append one event. Returns the assigned monotonic offset.



    


    
      
        close(handle)

      


        Release the handle (flush pending writes and stop the writer).



    


    
      
        open(session_id, opts)

      


        Open (creating if needed) the journal for session_id. Returns an opaque handle.



    


    
      
        read(handle, opts)

      


        Replay durable events in offset order.



    


    
      
        status(handle)

      


        :ok for a healthy journal, {:damaged, offset} naming the first offset
where corruption (or, on a chained journal, a chain break) was detected.



    


    
      
        verify(handle)

      


        Walk the hash chain. :ok when every record links and verifies,
{:broken, offset} for the first that does not, {:error, :unchained} for
a journal created without a chain.



    





  
    Functions
  


    
      
        verify(handle)

      


        Dispatch verify/1 to the backend module that owns handle.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: map()


      


An event to append — any JSON-encodable map.

  



  
    
      
    
    
      handle()



        
          
        

    

  


  

      

          @type handle() :: term()


      


Opaque, backend-specific handle returned by open/2.

  



  
    
      
    
    
      journal_record()



        
          
        

    

  


  

      

          @type journal_record() :: map()


      


A durable record read back from the journal (a decoded map with an "id").

  



  
    
      
    
    
      offset()



        
          
        

    

  


  

      

          @type offset() :: non_neg_integer()


      


Monotonic offset assigned to an appended event (= its id).

  



  
    
      
    
    
      session_id()



        
          
        

    

  


  

      

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


      


Stable identifier for a session (also the on-disk directory name).

  


        

      

      
        Callbacks


        


  
    
      
    
    
      append(handle, event)



        
          
        

    

  


  

      

          @callback append(handle(), event()) :: {:ok, offset()} | {:error, term()}


      


Append one event. Returns the assigned monotonic offset.

  



  
    
      
    
    
      close(handle)



        
          
        

    

  


  

      

          @callback close(handle()) :: :ok


      


Release the handle (flush pending writes and stop the writer).

  



  
    
      
    
    
      open(session_id, opts)



        
          
        

    

  


  

      

          @callback open(session_id(), opts :: keyword()) :: {:ok, handle()} | {:error, term()}


      


Open (creating if needed) the journal for session_id. Returns an opaque handle.

  



  
    
      
    
    
      read(handle, opts)



        
          
        

    

  


  

      

          @callback read(handle(), opts :: keyword()) ::
  {:ok, [journal_record()]} | {:error, term()}


      


Replay durable events in offset order.
Returns {:ok, records} for a healthy (or torn-tail-recovered) journal, or
{:error, :damaged} when interior corruption was detected — in which case the
damaged content is never returned.
Options:
	:from_offset — only return records whose id is >= this value.


  



  
    
      
    
    
      status(handle)



        
          
        

    

  


  

      

          @callback status(handle()) :: :ok | {:damaged, offset()}


      


:ok for a healthy journal, {:damaged, offset} naming the first offset
where corruption (or, on a chained journal, a chain break) was detected.

  



  
    
      
    
    
      verify(handle)



        
          
        

    

  


  

      

          @callback verify(handle()) :: :ok | {:broken, offset()} | {:error, :unchained}


      


Walk the hash chain. :ok when every record links and verifies,
{:broken, offset} for the first that does not, {:error, :unchained} for
a journal created without a chain.

  


        

      

      
        Functions


        


  
    
      
    
    
      verify(handle)



        
          
        

    

  


  

      

          @spec verify(%{__struct__: module()}) ::
  :ok | {:broken, offset()} | {:error, :unchained}


      


Dispatch verify/1 to the backend module that owns handle.

  


        

      


  

    
Raxol.Agent.Journal.Chain 
    



      
The hash chain of a chain: true journal (schema_version 1.2.0).
Every record of a chained journal carries two extra keys:
	"prev_hash" -- the "hash" of the record before it; the first record
(id 1) links to genesis/0, 64 zeros. One chain spans every segment: the
first record of segment N links to the last record of segment N-1.
	"hash" -- lowercase hex SHA-256 of the record's canonical JSON with the
"hash" key removed (so it covers "prev_hash", which is what chains it).

Canonical JSON
The canonical form of a decoded JSON value is: objects with keys sorted by
byte order at every depth, arrays in order, no whitespace, strings and
integers as Jason encodes them with escape: :json. It is defined over the
DECODED record, not the bytes a writer happened to emit, so any JSON decoder
can recompute it. Floats are refused at append ({:error, {:float, path}}):
their text form is the one thing in JSON with no single canonical spelling,
and money in a chained journal is a decimal string.
A chained record line on disk is exactly the canonical JSON of the record,
"hash" included. The reader checks that too, so a byte change that decodes
to the same value (a hex-digit case flip inside a \u escape, say) is still
a break.
The chain detects corruption, truncation and naive edits. It carries no
key: anyone who can rewrite the journal directory can rewrite the chain.

      


      
        Summary


  
    Functions
  


    
      
        canonical(value)

      


        Canonical JSON (see the moduledoc) of a decoded JSON value, as iodata.



    


    
      
        check(record, prev_hash, raw)

      


        Check one decoded record against its predecessor's hash and the raw line it
was decoded from. :ok only when the record links to prev_hash, its
"hash" matches its content, and raw is its canonical encoding.



    


    
      
        genesis()

      


        The prev_hash of the first record of a chain: 64 zeros.



    


    
      
        seal(record, prev_hash)

      


        Seal a stamped record onto the chain after prev_hash.



    





      


      
        Functions


        


  
    
      
    
    
      canonical(value)



        
          
        

    

  


  

      

          @spec canonical(term()) :: iodata()


      


Canonical JSON (see the moduledoc) of a decoded JSON value, as iodata.

  



  
    
      
    
    
      check(record, prev_hash, raw)



        
          
        

    

  


  

      

          @spec check(map(), String.t(), binary()) :: :ok | :broken


      


Check one decoded record against its predecessor's hash and the raw line it
was decoded from. :ok only when the record links to prev_hash, its
"hash" matches its content, and raw is its canonical encoding.

  



  
    
      
    
    
      genesis()



        
          
        

    

  


  

      

          @spec genesis() :: String.t()


      


The prev_hash of the first record of a chain: 64 zeros.

  



  
    
      
    
    
      seal(record, prev_hash)



        
          
        

    

  


  

      

          @spec seal(map(), String.t()) ::
  {:ok, iodata(), String.t()}
  | {:error,
     {:float, [String.t() | non_neg_integer()]} | {:unencodable, String.t()}}


      


Seal a stamped record onto the chain after prev_hash.
record may hold anything Jason encodes (atoms, structs with an encoder);
it is normalized through one encode/decode round trip first, so the hash is
computed over exactly what a reader will decode. Returns the line to write
(canonical JSON, no trailing newline) and the record's hash.

  


        

      


  

    
Raxol.Agent.Journal.FileStore 
    



      
File-backed Raxol.Agent.Journal — one directory per session, the directory
is the session (portable, tar-able, rsync-able, grep-able).
<base>/<session_id>/
├── meta.json          # created_at, cwd, git branch, title, schema_version
├── HEAD               # sidecar: current durable offset + config
├── writer.lock        # the live Writer's OS pid + BEAM start time
├── journal/
│   ├── 000001.jsonl   # framed JSONL, size-capped ascending segments
│   └── 000002.jsonl
└── snapshots/         # checkpoint payloads, named by SHA-256
The base directory defaults to ~/.raxol/sessions/, overridable via the
:base_dir option or the RAXOL_SESSIONS_DIR env var.
Storage splits into a single-writer GenServer
(Raxol.Agent.Journal.FileStore.Writer) and a tolerant replay reader
(Raxol.Agent.Journal.FileStore.Reader). See those modules and
Raxol.Agent.Journal for the durability and torn-tail-recovery contract.
Chained journals
open(session_id, chain: true) creates a hash-chained journal (see
Raxol.Agent.Journal.Chain): every record carries prev_hash and hash,
meta.json records "chain": true, and HEAD anchors the tip hash. The
mode is fixed when the journal is created; a chained journal stays chained
whatever later openers pass, and chain: true on an existing unchained
journal is refused with {:error, :unchained_journal}. read/2, status/1
and verify/1 all walk the chain, so a broken one is never surfaced.
Removing the flag from meta.json does not unchain a journal: one that
still carries a chain marker (HEAD's tip_hash, the first record's
prev_hash/hash) reads as damaged from offset 1 and its Writer refuses
every append (see Raxol.Agent.Journal.FileStore.Reader).
Private journals
open(session_id, private: true) keeps the journal to the account that
writes it: the session directory, journal/ and snapshots/ are 0700 and
every file the Writer creates is 0600 before a byte is written to it. The
base and session directories must be real directories (not symlinks), owned
by this account and writable by no one else; otherwise the open is refused
with {:error, {:untrusted_dir, {path, reason}}} and nothing is created.
reason is :symlink, {:not_a_directory, type}, {:stat_failed, posix},
{:not_owned, uid} (the directory's owner) or
{:group_or_other_writable, mode}. A Windows host reports neither a uid nor
POSIX mode bits, so the owner and mode rules pass there.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        append_checked(file_store, event, check)

      


        Atomic check-and-append: check runs against the freshest on-disk records
INSIDE the single Writer, and event is appended only if it returns :ok —
one atomic step, so no concurrent append (e.g. through a shared joiner
handle) can interleave between validation and commit. See
Raxol.Agent.Journal.FileStore.Writer.append_checked/3.



    


    
      
        append_many(file_store, events, timeout \\ 5000)

      


        Append events as consecutive records in one Writer call: no other append
can land between them. Returns their offsets in order; nothing is appended
when any event fails to encode or seal.



    


    
      
        high_watermark(session_id, opts \\ [])

      


        The current durable high-watermark (highest offset) for session_id, read
read-side via the tolerant Reader — 0 for an empty/absent/damaged journal,
{:error, :invalid_session_id} for an id that names no session directory.



    


    
      
        open(session_id, opts \\ [])

      


        Open (creating if needed) the journal for session_id.



    


    
      
        read_meta(file_store)

      


        The decoded meta.json of an open journal: what its first opener recorded
("cwd", "title", "created_at", ...). {:error, reason} when the file
is missing or is not a JSON object.



    


    
      
        read_records(session_id, opts \\ [])

      


        Read session_id's durable records read-side via the tolerant Reader
(writerless-safe — no Writer needed). {:error, :damaged} on interior
corruption (the damaged content is never surfaced),
{:error, :invalid_session_id} for an id that names no session directory.
Read by Raxol.Agent.McpTools and Raxol.Broker.Journal.Replay.



    


    
      
        session_dir(session_id, opts \\ [])

      


        Resolve session_id to its on-disk session directory under the configured
base (:base_dir option, $RAXOL_SESSIONS_DIR, or ~/.raxol/sessions).



    


    
      
        verify(file_store)

      


        Walk the hash chain of an open journal: :ok, {:broken, offset} for the
first record that does not verify, or {:error, :unchained} for a journal
created without chain: true and carrying no chain marker. A chained
journal whose meta.json flag was removed is {:broken, 1}.



    


    
      
        verify_session(session_id, opts \\ [])

      


        verify/1 read-side, without a Writer: safe against a journal another OS
process is appending to, and on read-only media. Used by replay tooling.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Raxol.Agent.Journal.FileStore{
  dir: Path.t(),
  owner?: boolean(),
  session_id: String.t(),
  writer: pid()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      append_checked(file_store, event, check)



        
          
        

    

  


  

      

          @spec append_checked(t(), map(), ([map()] -> :ok | {:error, term()})) ::
  {:ok, non_neg_integer()} | {:error, term()}


      


Atomic check-and-append: check runs against the freshest on-disk records
INSIDE the single Writer, and event is appended only if it returns :ok —
one atomic step, so no concurrent append (e.g. through a shared joiner
handle) can interleave between validation and commit. See
Raxol.Agent.Journal.FileStore.Writer.append_checked/3.

  



    

  
    
      
    
    
      append_many(file_store, events, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec append_many(t(), [map()], timeout()) ::
  {:ok, [non_neg_integer()]} | {:error, term()}


      


Append events as consecutive records in one Writer call: no other append
can land between them. Returns their offsets in order; nothing is appended
when any event fails to encode or seal.
timeout bounds the Writer call (default 5_000 ms, :infinity to wait as
long as the Writer takes). A call that times out returns {:error, {:writer_down, :timeout}}, but the request stays queued in the Writer and
the events land later: a caller that must not treat a slow fsync as a
failure should pass :infinity.

  



    

  
    
      
    
    
      high_watermark(session_id, opts \\ [])



        
          
        

    

  


  

      

          @spec high_watermark(term(), keyword()) ::
  non_neg_integer() | {:error, :invalid_session_id}


      


The current durable high-watermark (highest offset) for session_id, read
read-side via the tolerant Reader — 0 for an empty/absent/damaged journal,
{:error, :invalid_session_id} for an id that names no session directory.
Raxol.Agent.McpTools reads it as an agent's event count.

  



    

  
    
      
    
    
      open(session_id, opts \\ [])



        
          
        

    

  


  

Open (creating if needed) the journal for session_id.
Options:
	:base_dir — base directory (defaults to $RAXOL_SESSIONS_DIR or ~/.raxol/sessions).
	:segment_cap — segment size cap in bytes before rotation (default 8 MiB).
	:immediate_sync_types — event types that force an immediate datasync
(default ["tool_result", "approval"]).
	:schema_version, :cwd, :git_branch, :title — recorded in meta.json on first open.
	:chain — true to create a hash-chained journal (see "Chained journals").
	:private — true for a journal only this account can read (see
"Private journals"): directories 0700, files 0600, and an untrusted base
or session directory refused with {:error, {:untrusted_dir, {path, reason}}}.
	:require_lock — true to refuse a journal whose cross-process writer
lock cannot be taken (no kill, a non-Unix host, the lock file cannot be
created) with {:error, {:journal_locked, :lock_unavailable}}, instead
of writing without one. A live holder is refused either way, as
{:error, {:journal_locked, os_pid}};
Raxol.Agent.Journal.FileStore.Writer.lock_path/1 names the lock file.


  



  
    
      
    
    
      read_meta(file_store)



        
          
        

    

  


  

      

          @spec read_meta(t()) :: {:ok, map()} | {:error, term()}


      


The decoded meta.json of an open journal: what its first opener recorded
("cwd", "title", "created_at", ...). {:error, reason} when the file
is missing or is not a JSON object.

  



    

  
    
      
    
    
      read_records(session_id, opts \\ [])



        
          
        

    

  


  

      

          @spec read_records(term(), keyword()) ::
  {:ok, [map()]} | {:error, :damaged | :invalid_session_id}


      


Read session_id's durable records read-side via the tolerant Reader
(writerless-safe — no Writer needed). {:error, :damaged} on interior
corruption (the damaged content is never surfaced),
{:error, :invalid_session_id} for an id that names no session directory.
Read by Raxol.Agent.McpTools and Raxol.Broker.Journal.Replay.

  



    

  
    
      
    
    
      session_dir(session_id, opts \\ [])



        
          
        

    

  


  

      

          @spec session_dir(String.t(), keyword()) :: Path.t()


      


Resolve session_id to its on-disk session directory under the configured
base (:base_dir option, $RAXOL_SESSIONS_DIR, or ~/.raxol/sessions).
This is the single resolution point open/2 and the read-side functions
share, so a session opened for writing and one read without a Writer always
name the same directory.

  



  
    
      
    
    
      verify(file_store)



        
          
        

    

  


  

Walk the hash chain of an open journal: :ok, {:broken, offset} for the
first record that does not verify, or {:error, :unchained} for a journal
created without chain: true and carrying no chain marker. A chained
journal whose meta.json flag was removed is {:broken, 1}.

  



    

  
    
      
    
    
      verify_session(session_id, opts \\ [])



        
          
        

    

  


  

      

          @spec verify_session(String.t(), keyword()) ::
  :ok | {:broken, non_neg_integer()} | {:error, :unchained}


      


verify/1 read-side, without a Writer: safe against a journal another OS
process is appending to, and on read-only media. Used by replay tooling.

  


        

      


  

    
Raxol.Agent.Journal.FileStore.Reader 
    



      
Tolerant replay of a session's JSONL journal segments (see the package
README, "The journal").
Segments are replayed in ascending order into an ordered record stream. Two
failure policies, per the spec:
	Torn tail (Ra policy). A parse failure on the final line of the last
segment is a crash mid-write. The torn bytes are truncated away, everything
before is recovered, and the session stays healthy ({:ok, records}).

	Interior corruption. A parse failure anywhere else marks the session
damaged. A hard alarm fires (Logger.error + a telemetry event), nothing
is deleted, and the damaged content is never returned — scan/2
returns {:damaged, records_before} and callers must not surface it.

	Chain break (chained journals). A record that does not link to its
predecessor's hash, does not match its own hash, or is not its own
canonical JSON (see Raxol.Agent.Journal.Chain) is interior corruption.
So is a journal that ends below the offset HEAD anchors, or whose
anchored record carries a different hash: on a chained journal a torn
tail can only be a line that was never synced.

	Chain downgrade. A journal is chained when meta.json says so, but
the flag is not the only witness: HEAD's "tip_hash" and the first
record's "prev_hash"/"hash" are only ever written to a chained
journal. A journal that carries any of them without the flag had its
flag removed, which would otherwise switch every check above off; it is
damaged from offset 1.



      


      
        Summary


  
    Types
  


    
      
        result()

      


        Result of a replay scan.



    





  
    Functions
  


    
      
        chained?(dir)

      


        Is the journal under dir chained? True when meta.json says
"chain": true, and also when it does not but the journal still carries a
chain marker (see "Chain downgrade") -- such a journal reads as damaged.



    


    
      
        last_offset(dir)

      


        Highest offset (id) present in a healthy replay, or 0 if empty/damaged.



    


    
      
        resume_last_offset(dir)

      


        last_offset/1 for the owning Writer's resume; repairs a torn tail.



    


    
      
        resume_scan(dir)

      


        scan/1 for the OWNING Writer at resume, which additionally REPAIRS a torn
tail.



    


    
      
        scan(dir, opts \\ [])

      


        Replay all journal segments under dir in ascending order.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, [map()]} | {:damaged, [map()]}


      


Result of a replay scan.

  


        

      

      
        Functions


        


  
    
      
    
    
      chained?(dir)



        
          
        

    

  


  

      

          @spec chained?(Path.t()) :: boolean()


      


Is the journal under dir chained? True when meta.json says
"chain": true, and also when it does not but the journal still carries a
chain marker (see "Chain downgrade") -- such a journal reads as damaged.

  



  
    
      
    
    
      last_offset(dir)



        
          
        

    

  


  

      

          @spec last_offset(Path.t()) :: non_neg_integer()


      


Highest offset (id) present in a healthy replay, or 0 if empty/damaged.

  



  
    
      
    
    
      resume_last_offset(dir)



        
          
        

    

  


  

      

          @spec resume_last_offset(Path.t()) :: non_neg_integer()


      


last_offset/1 for the owning Writer's resume; repairs a torn tail.

  



  
    
      
    
    
      resume_scan(dir)



        
          
        

    

  


  

      

          @spec resume_scan(Path.t()) :: result()


      


scan/1 for the OWNING Writer at resume, which additionally REPAIRS a torn
tail.
The Writer must truncate the torn bytes before it appends again, or the next
record concatenates onto them and turns a recoverable tail into permanent
damage. It is the only caller that may: it holds the lock, and nothing else
is appending while it resumes.

  



    

  
    
      
    
    
      scan(dir, opts \\ [])



        
          
        

    

  


  

      

          @spec scan(Path.t(), keyword()) :: result()


      


Replay all journal segments under dir in ascending order.
Returns {:ok, records} for a healthy or torn-tail-tolerated journal, or
{:damaged, records} when interior corruption was detected. In the damaged
case records are only the complete records preceding the corruption and
MUST NOT be surfaced downstream — callers map this to an error.
READS NEVER WRITE. A torn tail is ignored, not repaired: repairing is the
owning Writer's job (resume_scan/1). A reader computes the cut from a file
it read moments ago, so against a live session it can delete a record the
Writer already committed and counted — whose next append then lands past the
hole and leaves the session permanently {:damaged, _}. Read-only media is
the same hazard in a smaller way: the repair could only crash the reader.

  


        

      


  

    
Raxol.Agent.Journal.FileStore.Writer 
    



      
The single-writer GenServer for one session's journal (see the package
README, "The journal").
Exactly one Writer per session enforces the single-writer invariant. It:
	appends framed JSONL (one complete self-delimited JSON object per line),
assigning each event a monotonic offset = the event's id;
	batches :file.datasync on mailbox drain with a ≤200ms ceiling, but syncs
immediately for side-effect events (tool_result, approval, ...);
	never uses delayed_write;
	rotates to the next NNNNNN.jsonl segment when one passes the size cap;
	writes meta.json and HEAD atomically only (temp + fsync + rename).

HEAD records the last durable offset (+ config) and is persisted together
with each datasync, never in place.
Single-writer across OS processes
The process name is {:global, {Writer, key}}, keyed on the session
directory's device and inode (its symlink-resolved path where a directory
has no inode), so every spelling of one directory names one Writer. But
:global only spans a CONNECTED cluster — two unclustered OS processes on
one session dir would each start a Writer and mint duplicate offsets,
permanently damaging the journal. A lock file (writer.lock) closes the
same-host case. It holds the writer's OS pid and a token for when that BEAM
started, and is removed on terminate if it is still this Writer's. The
token is ticks:<n> on Linux (starttime in /proc/<pid>/stat, clock
ticks since boot) and lstart:<time> elsewhere (ps -o lstart=, read with
LC_ALL=C TZ=UTC). Linux does not use ps: procps derives lstart from
the current time and the uptime on every run, so one process can print two
start times.
The lock appears already filled: its content is written to
writer.lock.tmp.<our pid> and that file is linked to writer.lock, which
fails if a lock exists. No reader sees an empty or partial lock, so an
empty one is a leftover and stale.
A holder counts as alive only when kill -0 <pid> succeeds and the pid is
a beam whose start equals the recorded token, so a pid the OS reused for
another program, or for a later BEAM, is stale. So is a pid kill -0 may
not signal (another account's process): a private journal's directory is
0700, and no other account's BEAM can hold its lock. A lock with no token,
or a token of another kind than this host reads, is judged by the pid and
the beam name alone. A holder whose state cannot be read (ps fails, or
this BEAM cannot read its own start) counts as alive: only "no such
process" makes it gone. kill and ps are run from /bin or /usr/bin
when they are there, and looked up on PATH only otherwise.
A lock naming this BEAM's own pid is stale: a second Writer for the same
directory cannot be running here.
A stale lock is removed inside a gate, writer.lock.reclaim, which is
created the same way as the lock, and only if it still reads as it did when
it was judged; the reclaimer then creates writer.lock as above. So one
reclaimer acts at a time and none removes a lock created after it looked. A
claimer that finds a live BEAM in the gate is refused: that BEAM, or a
claimer that beats it to the lock, is taking the journal. A gate whose
holder is gone was left by a reclaimer that died inside it, and the next one
removes it. Residual: two claimers that judge such a leftover gate at once
can both enter.
Init refuses when a confirmed-live foreign BEAM holds the lock. Where no
lock can be taken (non-Unix, no kill, the lock file cannot be created)
the Writer proceeds without one, so a lock-subsystem hiccup never blocks
journaling, unless it was started with require_lock: true: then it
refuses too, and FileStore.open/2 answers
{:error, {:journal_locked, :lock_unavailable}}.
A refusal is :ignore, never {:stop, reason}: an abnormal init exit also
reaches the linked opener as an exit signal, which kills a non-trapping
caller before it can read the {:error, _} return. FileStore.open/2
turns the :ignore into {:error, {:journal_locked, _}}; what the opener
does then is its own choice (a surface carries on unjournaled, a session
that requires its journal does not start).
Write-failure tolerance
A failing disk (e.g. ENOSPC) surfaces as a logged
[:raxol, :agent, :journal, :write_failed] event, never a Writer crash: the
append's own :file.write already returns {:error, _}, and the follow-on
datasync, HEAD/meta atomic writes, and segment rotation all degrade
(log + continue, retry on the next append) rather than MatchError-exiting the
process out from under every open handle on the session.
Chained journals
A journal created with chain: true records "chain": true in meta.json
and is chained for life, whatever later openers pass. Each record is sealed
by Raxol.Agent.Journal.Chain (prev_hash + hash), written as its
canonical JSON, and HEAD carries the tip hash beside the durable offset.
If the chain does not verify when the Writer starts, it refuses every
append with {:error, :damaged} and leaves HEAD untouched: a broken
chain cannot be extended, and its anchor is evidence.
Private journals
With private: true every file this Writer creates -- segments,
meta.json, HEAD, writer.lock and the temp files behind atomic writes
-- is chmod 0600 before a byte is written to it, and a segment it reopens
is tightened the same way. Raxol.Agent.Journal.FileStore.open/2 has
already made the directories 0700, so no other account can open a file in
the moment between its creation and the chmod.

      


      
        Summary


  
    Functions
  


    
      
        append(pid, event)

      


    


    
      
        append_checked(pid, event, check)

      


        Atomic check-and-append: run check against the freshest on-disk records
and append event only if it returns :ok — as ONE step inside the single
Writer, so no other append can interleave between the check and the append.



    


    
      
        append_many(pid, events, timeout \\ 5000)

      


        Append events as consecutive records in ONE Writer call, so no other
append can land between them. Returns their offsets in order. Nothing is
appended when any event fails to encode (or, on a chained journal, to seal).



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        default_schema_version()

      


        The schema_version stamped on records written without an explicit override.



    


    
      
        flush(pid)

      


    


    
      
        lock_holder(dir)

      


        The OS pid holding dir's writer lock, or reclaiming a stale one, when it
is a CONFIRMED-LIVE foreign BEAM, else nil (no lock, a stale one, our own,
or liveness unprovable).



    


    
      
        lock_path(dir)

      


        The path of dir's writer lock file.



    


    
      
        start_link(opts)

      


    


    
      
        whereis(dir)

      


        The Writer that has the journal in dir open, or nil.



    





      


      
        Functions


        


  
    
      
    
    
      append(pid, event)



        
          
        

    

  


  

      

          @spec append(pid(), map()) :: {:ok, non_neg_integer()} | {:error, term()}


      



  



  
    
      
    
    
      append_checked(pid, event, check)



        
          
        

    

  


  

      

          @spec append_checked(pid(), map(), ([map()] -> :ok | {:error, term()})) ::
  {:ok, non_neg_integer()} | {:error, term()}


      


Atomic check-and-append: run check against the freshest on-disk records
and append event only if it returns :ok — as ONE step inside the single
Writer, so no other append can interleave between the check and the append.
Closes the read-then-append race of a caller that validates against its own
(possibly stale) read snapshot: e.g. the checkpoint turn-boundary rule,
where a concurrent turn_started through a shared joiner handle must not
slip in between validation and commit.
check receives the current record list and returns :ok or {:error, reason} (relayed verbatim; nothing appended). A raising check replies
{:error, {:check_raised, ...}} — fail-closed — rather than crashing the
Writer out from under every other handle on the session.

  



    

  
    
      
    
    
      append_many(pid, events, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec append_many(pid(), [map()], timeout()) ::
  {:ok, [non_neg_integer()]} | {:error, term()}


      


Append events as consecutive records in ONE Writer call, so no other
append can land between them. Returns their offsets in order. Nothing is
appended when any event fails to encode (or, on a chained journal, to seal).
timeout bounds the call (default 5_000 ms). A caller that times out does
not withdraw the request: it stays queued and the events land later.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      default_schema_version()



        
          
        

    

  


  

      

          @spec default_schema_version() :: String.t()


      


The schema_version stamped on records written without an explicit override.
Bumping this is a freeze event: a bump must arrive with a frozen golden
corpus under priv/golden/ for the version being left behind, so every
historical shape stays replayable by a future upcast-on-read. See the
package README, "Frozen golden corpora".

  



  
    
      
    
    
      flush(pid)



        
          
        

    

  


  

      

          @spec flush(pid()) :: :ok


      



  



  
    
      
    
    
      lock_holder(dir)



        
          
        

    

  


  

      

          @spec lock_holder(Path.t()) :: String.t() | nil


      


The OS pid holding dir's writer lock, or reclaiming a stale one, when it
is a CONFIRMED-LIVE foreign BEAM, else nil (no lock, a stale one, our own,
or liveness unprovable).
A read-only pre-flight for FileStore.open/2, so a refusal is reported as
a plain {:error, {:journal_locked, holder}} naming the holder. It does not
replace the claim in init/1 — that is the authority, this is the message.

  



  
    
      
    
    
      lock_path(dir)



        
          
        

    

  


  

      

          @spec lock_path(Path.t()) :: Path.t()


      


The path of dir's writer lock file.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      whereis(dir)



        
          
        

    

  


  

      

          @spec whereis(Path.t()) :: pid() | nil


      


The Writer that has the journal in dir open, or nil.

  


        

      


  

    
Raxol.Agent.Journal.Records.Checkpoint behaviour
    



      
Checkpoint pointer records.
A checkpoint is an in-log pointer record, not a second store. The snapshot
payload lives content-addressed and out-of-line at
<session>/snapshots/<sha256-hex>.json; the checkpoint record carries only
the pointer + hash + the conversational tip it was taken at. It is appended
through the same single Writer as every other record, consuming exactly one
offset from the one id space.
The record shape (t/0) and the write/3 / restore/2 seam are a behaviour.
The default backend (no registration) is the file-store FileBackend, and
write/restore dispatch to it. {:error, :not_implemented} is only the
explicit nil-backend opt-out.
Write discipline (frozen)
	The snapshot file is written before the record is appended (a record
cannot be named by its own offset before it exists), via an atomic
temp+fsync+rename. A crash between file-write and record-append leaves a
harmless orphan file, which is never deleted implicitly.
	snapshot_hash = lowercase-hex sha256 of the snapshot file bytes; it is
verified at restore. A missing file → {:error, :snapshot_missing}; a
hash mismatch → {:error, :snapshot_corrupt} — and in both cases the
journal stays :ok and nothing is deleted.
	snapshot_ref: nil is a legal tip-only pointer;
restore then falls back to a full fold(0..tip_offset).
	tip_offset is frozen at write time and validated at write time: the
record it names MUST satisfy conversational?/1 on the checkpoint's own
branch, else {:error, :invalid_tip} and nothing is appended.
	A checkpoint MUST NOT be appended mid-turn (between turn_started and its
close) nor mid-reserve (between a spend-gate reserve and its terminal),
else {:error, :mid_turn} / {:error, :mid_reserve}.
	The record body carries no model content — pointer + hash only.
The default backend's surrogate codec typed-rejects any non-JSON-native
model ({:error, :surrogate_backend_unbound}) and writes a JSON-safe
model verbatim, with no redaction — see "No redaction" in
Checkpoint.FileBackend's moduledoc.


      


      
        Summary


  
    Types
  


    
      
        model()

      


        A folded harness model: snapshot content, opaque to this module.



    


    
      
        t()

      


        A checkpoint record — the frozen on-disk shape (string keys on disk; this is
the Elixir-side view). Every field below is frozen: none is
ever renamed, repurposed, type-narrowed, or flipped optional→required.



    





  
    Callbacks
  


    
      
        protected_floor(journal, records)

      


        The GC-protected floor for journal's already-read records: the tip_offset
of the newest healthy checkpoint (its snapshot present + hash-verified,
restore succeeds). Records at or above this offset MUST NEVER be truncated.
:none when no healthy checkpoint exists.



    


    
      
        restore(journal, opts)

      


        Restore the model captured by the latest healthy checkpoint of journal.



    


    
      
        restore_checkpoint(journal, records, checkpoint)

      


        Restore the model captured by ONE specific already-read checkpoint record of
journal (the hardened single-checkpoint restore).



    


    
      
        write(journal, model, opts)

      


        Write a checkpoint for journal capturing model.



    





  
    Functions
  


    
      
        kind()

      


        The record kind string every checkpoint carries.



    


    
      
        protected_floor(records)

      


        Record-only variant of protected_floor/2 for callers WITHOUT a journal
handle: it can validate record shape but cannot probe snapshot health, so it
returns the newest well-formed checkpoint's tip. On its own it is NOT
sufficient for a truncation admission decision under the fall-back resume
model — a shape-valid checkpoint whose snapshot file is corrupt keeps its
higher tip here, while protected_floor/2 lands the floor on the older
healthy tip resume actually falls back to. A GC writer with a journal handle
MUST use protected_floor/2.



    


    
      
        protected_floor(journal, records)

      


        The GC-protected floor for journal's already-read records: records at or
above this offset MUST NEVER be truncated, so the checkpoint restore path
stays intact (frozen law: GC never orphans checkpoints).



    


    
      
        put_backend(backend)

      


        Register a module implementing this behaviour as the active backend, or nil
to force the inert {:error, :not_implemented} seam. Absence ⇒ the default
FileBackend.



    


    
      
        reasons()

      


        The v1 grow-only reason enum accepted by the producer seam.



    


    
      
        record_keys()

      


        The complete frozen key set (plus the defaulted branch_id) of a checkpoint record.



    


    
      
        restore(journal, opts \\ [])

      


        See restore/2. Dispatches to the active backend (default FileBackend).



    


    
      
        restore_checkpoint(journal, records, checkpoint)

      


        See restore_checkpoint/3. Dispatches to the active backend (default FileBackend).



    


    
      
        turn_closers()

      


        The record types that close a turn_started. A checkpoint is refused as
:mid_turn while more turns were started than closed.



    


    
      
        write(journal, model, opts \\ [])

      


        See write/3. Dispatches to the active backend (default FileBackend).



    





      


      
        Types


        


  
    
      
    
    
      model()



        
          
        

    

  


  

      

          @type model() :: term()


      


A folded harness model: snapshot content, opaque to this module.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  id: non_neg_integer(),
  schema_version: String.t(),
  kind: String.t(),
  branch_id: String.t(),
  session_id: String.t(),
  ts: integer(),
  tip_offset: pos_integer(),
  snapshot_ref: String.t() | nil,
  snapshot_hash: String.t() | nil,
  reason: String.t()
}


      


A checkpoint record — the frozen on-disk shape (string keys on disk; this is
the Elixir-side view). Every field below is frozen: none is
ever renamed, repurposed, type-narrowed, or flipped optional→required.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      protected_floor(journal, records)



        
          
        

    

  


  

      

          @callback protected_floor(journal :: term(), records :: [map()]) ::
  {:offset, pos_integer()} | :none


      


The GC-protected floor for journal's already-read records: the tip_offset
of the newest healthy checkpoint (its snapshot present + hash-verified,
restore succeeds). Records at or above this offset MUST NEVER be truncated.
:none when no healthy checkpoint exists.

  



  
    
      
    
    
      restore(journal, opts)



        
          
        

    

  


  

      

          @callback restore(journal :: term(), opts :: keyword()) ::
  {:ok, model()} | {:error, term()}


      


Restore the model captured by the latest healthy checkpoint of journal.
Locates the latest healthy checkpoint, verifies sha256(bytes) == snapshot_hash, loads the snapshot, and folds the journal forward
from tip_offset — equal to a full fold over the persistent slice. A
missing/corrupt snapshot surfaces
{:error, :snapshot_missing | :snapshot_corrupt} with the journal left :ok
and nothing deleted. A tip-only checkpoint (snapshot_ref: nil) falls
back to a full fold(0..tip_offset).

  



  
    
      
    
    
      restore_checkpoint(journal, records, checkpoint)



        
          
        

    

  


  

      

          @callback restore_checkpoint(journal :: term(), records :: [map()], checkpoint :: map()) ::
  {:ok, model()} | {:error, term()}


      


Restore the model captured by ONE specific already-read checkpoint record of
journal (the hardened single-checkpoint restore).
This is the seam a compaction resume delegates to for its newest-first walk:
it applies the SAME restore-path hardening as restore/2
(tip_offset/snapshot_ref presence guard ⇒ :malformed_checkpoint;
@ref_re path-traversal reject ⇒ :malformed_pointer; snapshot size ceiling,
depth-bounded decode, $s deref-gadget guard ⇒ :snapshot_corrupt; hash
verify ⇒ :snapshot_corrupt; absent file ⇒ :snapshot_missing) — the journal
stays :ok and nothing is deleted on any failure. restore/2 is
exactly restore_checkpoint/3 applied to the newest checkpoint.

  



  
    
      
    
    
      write(journal, model, opts)



        
          
        

    

  


  

      

          @callback write(journal :: term(), model :: model(), opts :: keyword()) ::
  {:ok, Raxol.Agent.Journal.FileStore.offset()} | {:error, term()}


      


Write a checkpoint for journal capturing model.
Snapshot-file-before-record, single-Writer append, tip validated at write,
turn-boundary enforced. Returns {:ok, offset} (the checkpoint's own dense
journal offset) or a typed {:error, reason}
(:invalid_tip | :mid_turn | :mid_reserve | ...).
Options: :reason (one of reasons/0, default "manual"), :tip_offset
(explicit tip to freeze; derived from the journal's conversational tip when
absent), :base_dir.

  


        

      

      
        Functions


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @spec kind() :: String.t()


      


The record kind string every checkpoint carries.

  



  
    
      
    
    
      protected_floor(records)



        
          
        

    

  


  

      

          @spec protected_floor([map()]) :: {:offset, pos_integer()} | :none


      


Record-only variant of protected_floor/2 for callers WITHOUT a journal
handle: it can validate record shape but cannot probe snapshot health, so it
returns the newest well-formed checkpoint's tip. On its own it is NOT
sufficient for a truncation admission decision under the fall-back resume
model — a shape-valid checkpoint whose snapshot file is corrupt keeps its
higher tip here, while protected_floor/2 lands the floor on the older
healthy tip resume actually falls back to. A GC writer with a journal handle
MUST use protected_floor/2.
Fail-closed on malformed checkpoints: the
tolerant Reader accepts a truncated or hostile checkpoint record missing
id/tip_offset (or carrying non-integer junk). Restore typed-rejects
those (:malformed_checkpoint); this floor — the "never orphan a
checkpoint" safety check — must not raise a KeyError on the same records.
When ANY checkpoint record is malformed the floor is unknowable, so it
degrades to {:offset, 1}: the entire journal is protected and every
truncation proposal is rejected. Protecting too much is safe; guessing is
not.

  



  
    
      
    
    
      protected_floor(journal, records)



        
          
        

    

  


  

      

          @spec protected_floor(term(), [map()]) :: {:offset, pos_integer()} | :none


      


The GC-protected floor for journal's already-read records: records at or
above this offset MUST NEVER be truncated, so the checkpoint restore path
stays intact (frozen law: GC never orphans checkpoints).
It is the tip_offset of the newest healthy checkpoint — the one resume
actually restores from. "Healthy" means its snapshot is present and
hash-verified (restore succeeds); a corrupt newest is skipped so the floor
lands on the older healthy checkpoint a fall-back restore uses, never on
a corrupt newest's higher tip (which would let GC truncate records the
fall-back fold still needs — an orphaned fall-back tip). :none when no
healthy checkpoint exists (nothing to protect).
A future gc/truncation writer MUST consult this and reject any proposal
whose truncation range reaches this offset — rejected at the same synchronous
admission seam as :invalid_tip, never accepted-then-marked.
Dispatches to the active backend (default FileBackend) because health is a
snapshot-file property, not a record-only one. This arity is the
authoritative floor for a truncation admission decision;
protected_floor/1 is the record-only conservative variant for callers
without a journal handle.

  



  
    
      
    
    
      put_backend(backend)



        
          
        

    

  


  

      

          @spec put_backend(module() | nil) :: :ok


      


Register a module implementing this behaviour as the active backend, or nil
to force the inert {:error, :not_implemented} seam. Absence ⇒ the default
FileBackend.

  



  
    
      
    
    
      reasons()



        
          
        

    

  


  

      

          @spec reasons() :: [String.t()]


      


The v1 grow-only reason enum accepted by the producer seam.

  



  
    
      
    
    
      record_keys()



        
          
        

    

  


  

      

          @spec record_keys() :: [String.t()]


      


The complete frozen key set (plus the defaulted branch_id) of a checkpoint record.

  



    

  
    
      
    
    
      restore(journal, opts \\ [])



        
          
        

    

  


  

      

          @spec restore(term(), keyword()) :: {:ok, model()} | {:error, term()}


      


See restore/2. Dispatches to the active backend (default FileBackend).

  



  
    
      
    
    
      restore_checkpoint(journal, records, checkpoint)



        
          
        

    

  


  

      

          @spec restore_checkpoint(term(), [map()], map()) :: {:ok, model()} | {:error, term()}


      


See restore_checkpoint/3. Dispatches to the active backend (default FileBackend).

  



  
    
      
    
    
      turn_closers()



        
          
        

    

  


  

      

          @spec turn_closers() :: [String.t()]


      


The record types that close a turn_started. A checkpoint is refused as
:mid_turn while more turns were started than closed.

  



    

  
    
      
    
    
      write(journal, model, opts \\ [])



        
          
        

    

  


  

      

          @spec write(term(), model(), keyword()) ::
  {:ok, Raxol.Agent.Journal.FileStore.offset()} | {:error, term()}


      


See write/3. Dispatches to the active backend (default FileBackend).

  


        

      


  

    
Raxol.Agent.Journal.Records.Checkpoint.FileBackend 
    



      
The file-store backend for Raxol.Agent.Journal.Records.Checkpoint.
Implements the checkpoint pointer-record discipline over a
Raxol.Agent.Journal.FileStore session.
A checkpoint is an in-log pointer, not a second store: the snapshot payload is
content-addressed and written out-of-line to <session>/snapshots/<sha256>.json
(atomic temp+fsync+rename) before the pointer record is appended
through the one single Writer, consuming exactly one offset from the one id
space. The record body carries only the pointer + hash + tip — never model
content.
Write path (write/3)
	read the journal (tolerant Reader; STRING-keyed maps);
	resolve tip_offset (explicit opt, else the derived conversational tip);
	reject an invalid tip (:invalid_tip) — the named record must exist and
be CONVERSATIONAL on the branch; nothing is appended;
	reject a mid-turn / mid-reserve write (:mid_turn / :mid_reserve);
	stage the snapshot file (content-addressed, atomic) — skipped for a
nil model, which is a legal tip-only pointer;
	append the pointer record through the single Writer ⇒ {:ok, offset}.
The turn-boundary check is re-run atomically at the commit
point (FileStore.append_checked/3 — the check executes inside the
single Writer against the freshest on-disk records), so a concurrent
turn_started landing between step 1's read and the append can never
slip a checkpoint mid-turn. Step 4 is only the cheap pre-flight that
avoids staging a snapshot file destined for rejection.

Restore path (restore/2)
Locate the newest checkpoint (highest offset), then:
	tip-only pointer (snapshot_ref == nil) ⇒ full fold(0..tip_offset);
	else verify sha256(bytes) == snapshot_hash (mismatch ⇒
:snapshot_corrupt; absent file ⇒ :snapshot_missing; both leave the
journal :ok and delete nothing), load the snapshot, then fold the
CONVERSATIONAL tail (records with id > tip_offset) forward onto it.

A restore equals a full fold over the persistent slice.
Restore-path hardening
	Bounded nesting BEFORE decode — the raw snapshot bytes are pre-scanned
(nesting_within_bound?/1, an O(n) byte walk that never builds a term)
and rejected :snapshot_corrupt when JSON nesting exceeds
@max_decode_depth — before Jason.decode/1 ever runs, so a
hostile small-but-deep snapshot can never force the parser to
materialize an unbounded term. The depth-bounded structural walk
(safe_term?/2) still runs after decode as defense in depth.
	$s deref-gadget guard — a decoded map carrying a "$s" struct-module
tag is rejected (:snapshot_corrupt); this backend NEVER resolves a
caller-controlled atom to a module or calls struct/2 on untrusted disk
data (type-confusion / atom-table-DoS class).
	Malformed-pointer reject — snapshot_ref must match
snapshots/<64-hex>.json exactly; anything else (path traversal, wrong
shape) is refused before any file read, so a hostile pointer can never
escape the session's snapshots/ directory.
	Snapshot-size ceiling — a snapshot file over @max_snapshot_bytes is
refused (:snapshot_corrupt) rather than loaded whole.

Model fold (surrogate)
This backend owns the pointer discipline, not the model. It has no codec for
a harness model and no reducer for its events, so both are surrogates:
dump/1 writes a JSON-native model as it is, and the fold (applying
conversational events onto a model) appends each CONVERSATIONAL event's id
to model["applied"]. The round-trip equation (a restore equals a full
fold) does not depend on the codec.
Surrogate safety (this backend is the DEFAULT — it must fail loud)
Because this backend is the active default, the surrogate is gated rather
than trusted:
	Write — dump/1 typed-rejects any model the surrogate JSON codec
cannot faithfully round-trip (structs, tuples, pids, refs, functions,
atom keys/values, non-UTF-8 binaries, non-map top-level):
{:error, :surrogate_backend_unbound}, nothing staged, nothing appended
— never an uncaught Jason.EncodeError crashing the caller.
	Restore — every successful restore through the surrogate is LOUD:
it emits [:raxol, :agent, :journal, :checkpoint, :surrogate] telemetry
(metadata %{op: :restore, session_id:, tip_offset:} — offsets only,
never content) and logs a warning, so a caller can never mistake
the surrogate %{"applied" => [ids]} fold for real harness state.
Writes that stage a surrogate snapshot emit the same event with
op: :write.

No redaction (sanitize / secret exclusion)
The surrogate performs NO redaction: a JSON-safe model is written
verbatim (plaintext) to snapshots/ — the same trust domain and permissions
as the journal segments, which already persist event payloads in plaintext.
The record body itself never carries model content. A codec that replaces
dump/1 must bring redaction with it.

      


      
        Summary


  
    Functions
  


    
      
        restore_checkpoint(journal, records, checkpoint)

      


        Restore ONE specific already-read checkpoint record — the hardened
single-checkpoint restore a compaction resume delegates to for its
newest-first walk. restore/2 is exactly this applied to the newest
checkpoint; both share the same validation + snapshot hardening so
compaction-restore IS checkpoint-restore (structural resume-equivalence).



    





      


      
        Functions


        


  
    
      
    
    
      restore_checkpoint(journal, records, checkpoint)



        
          
        

    

  


  

Restore ONE specific already-read checkpoint record — the hardened
single-checkpoint restore a compaction resume delegates to for its
newest-first walk. restore/2 is exactly this applied to the newest
checkpoint; both share the same validation + snapshot hardening so
compaction-restore IS checkpoint-restore (structural resume-equivalence).

  


        

      


  

    
Raxol.Agent.Journal.Tip 
    



      
The FROZEN conversational-tip predicate — the single contract implementation
of conversational?/1 and tip/2.
Frozen contract. A resume locates its point by a backward scan under this
predicate. Raxol.Agent.Journal.Records.Checkpoint.FileBackend validates a
stamped tip_offset against the same predicate, with its own copy of the
whitelist.
The predicate
conversational?(record) :=
  record.kind == "event"
  ∧ record.family == "loop"
  ∧ record.type ∈ CONVERSATIONAL

tip(journal, branch := "main") :=
  the record with the HIGHEST offset satisfying
  (record.branch_id == branch ∧ conversational?(record))
  (undefined on an empty/no-conversational branch → :no_tip)
Frozen decisions this module encodes
	The grandfather clause. A record with no "kind" reads as "event"; a
record with no "branch_id" reads as "main". Every journal written
before those keys existed therefore keeps its historical tip byte-for-byte.
	The closure rule. CONVERSATIONAL is a whitelist and the ONLY door:
every future record kind and every future family: "loop" type is
tip-excluded unless explicitly added here. Nothing becomes a tip by default.
	The exclusions. state_change, idle, every
family: "meta" event, every non-"event" kind, and — deliberately, though
it is family: "loop" — woken are excluded. A trailing checkpoint / meta
event / idle marker / woken must never be selected as the tip.
	approval_requested IS included — a pending approval is exactly where a
resumed conversation must land (emitted family: "loop", not :meta).

This module is pure and reader-side only: it never touches the journal, the
bus, or a writer. It reads decoded journal records (string-keyed maps) as
produced by the tolerant Reader or by an independent raw decoder.

      


      
        Summary


  
    Functions
  


    
      
        conversational?(record)

      


        Is record a conversational loop event — a legal tip candidate?



    


    
      
        conversational_types()

      


        The frozen CONVERSATIONAL whitelist, as a list of type strings.



    


    
      
        tip(records, branch \\ "main")

      


        The conversational tip of records on branch (default "main").



    





      


      
        Functions


        


  
    
      
    
    
      conversational?(record)



        
          
        

    

  


  

      

          @spec conversational?(map()) :: boolean()


      


Is record a conversational loop event — a legal tip candidate?
true iff kind == "event" (grandfathered from absent), family == "loop",
and type ∈ CONVERSATIONAL. Everything else — checkpoints, family: "meta"
events, idle/woken/state_change loop events, unknown future kinds — is
false, by the closure rule.

  



  
    
      
    
    
      conversational_types()



        
          
        

    

  


  

      

          @spec conversational_types() :: [String.t()]


      


The frozen CONVERSATIONAL whitelist, as a list of type strings.

  



    

  
    
      
    
    
      tip(records, branch \\ "main")



        
          
        

    

  


  

      

          @spec tip([map()], String.t()) :: {:tip, non_neg_integer()} | :no_tip


      


The conversational tip of records on branch (default "main").
Returns {:tip, offset} for the highest-offset record satisfying
branch_id == branch ∧ conversational?, or :no_tip when the branch has no
conversational record. records may arrive in any order — the tip is defined
by highest offset, not list position (a backward scan and a max_by agree).
tip(records) is shorthand for tip(records, "main"); every pre-branch_id
record reads as branch "main", so the default is grandfather-safe.

  


        

      


  

    
Raxol.Journal 
    



      
Raxol.Journal.* names for the modules of this package.
Every function here delegates to the Raxol.Agent.Journal.* or
Raxol.Agent.Contract module of the same shape:
	Alias	Module
	Raxol.Journal	Raxol.Agent.Journal
	Raxol.Journal.FileStore	Raxol.Agent.Journal.FileStore
	Raxol.Journal.FileStore.Reader	Raxol.Agent.Journal.FileStore.Reader
	Raxol.Journal.FileStore.Writer	Raxol.Agent.Journal.FileStore.Writer
	Raxol.Journal.Chain	Raxol.Agent.Journal.Chain
	Raxol.Journal.Tip	Raxol.Agent.Journal.Tip
	Raxol.Journal.Records.Checkpoint	Raxol.Agent.Journal.Records.Checkpoint
	Raxol.Journal.Records.Checkpoint.FileBackend	Raxol.Agent.Journal.Records.Checkpoint.FileBackend
	Raxol.Journal.Contract	Raxol.Agent.Contract
	Raxol.Journal.Contract.Event	Raxol.Agent.Contract.Event

An alias carries functions and types only. The structs
(%Raxol.Agent.Journal.FileStore{}, %Raxol.Agent.Contract.Event{}), the
behaviours (Raxol.Agent.Journal, Raxol.Agent.Journal.Records.Checkpoint)
and the process and :persistent_term names keep their Raxol.Agent.* names.
Raxol.Journal.Test.* are not aliases: they are helpers for ExUnit suites.

      


      
        Summary


  
    Types
  


    
      
        event()

      


    


    
      
        handle()

      


    


    
      
        journal_record()

      


    


    
      
        offset()

      


    


    
      
        session_id()

      


    





  
    Functions
  


    
      
        verify(handle)

      


        See Raxol.Agent.Journal.verify/1.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: Raxol.Agent.Journal.event()


      



  



  
    
      
    
    
      handle()



        
          
        

    

  


  

      

          @type handle() :: Raxol.Agent.Journal.handle()


      



  



  
    
      
    
    
      journal_record()



        
          
        

    

  


  

      

          @type journal_record() :: Raxol.Agent.Journal.journal_record()


      



  



  
    
      
    
    
      offset()



        
          
        

    

  


  

      

          @type offset() :: Raxol.Agent.Journal.offset()


      



  



  
    
      
    
    
      session_id()



        
          
        

    

  


  

      

          @type session_id() :: Raxol.Agent.Journal.session_id()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      verify(handle)



        
          
        

    

  


  

See Raxol.Agent.Journal.verify/1.

  


        

      


  

    
Raxol.Journal.Chain 
    



      
Alias of Raxol.Agent.Journal.Chain.

      


      
        Summary


  
    Functions
  


    
      
        canonical(value)

      


        See Raxol.Agent.Journal.Chain.canonical/1.



    


    
      
        check(record, prev_hash, raw)

      


        See Raxol.Agent.Journal.Chain.check/3.



    


    
      
        genesis()

      


        See Raxol.Agent.Journal.Chain.genesis/0.



    


    
      
        seal(record, prev_hash)

      


        See Raxol.Agent.Journal.Chain.seal/2.



    





      


      
        Functions


        


  
    
      
    
    
      canonical(value)



        
          
        

    

  


  

See Raxol.Agent.Journal.Chain.canonical/1.

  



  
    
      
    
    
      check(record, prev_hash, raw)



        
          
        

    

  


  

See Raxol.Agent.Journal.Chain.check/3.

  



  
    
      
    
    
      genesis()



        
          
        

    

  


  

See Raxol.Agent.Journal.Chain.genesis/0.

  



  
    
      
    
    
      seal(record, prev_hash)



        
          
        

    

  


  

See Raxol.Agent.Journal.Chain.seal/2.

  


        

      


  

    
Raxol.Journal.Contract 
    



      
Alias of Raxol.Agent.Contract.

      


      
        Summary


  
    Functions
  


    
      
        encode_line(event)

      


        See Raxol.Agent.Contract.encode_line/1.



    


    
      
        evidence_status(payload)

      


        See Raxol.Agent.Contract.evidence_status/1.



    


    
      
        sanitize_payload(payload)

      


        See Raxol.Agent.Contract.sanitize_payload/1.



    





      


      
        Functions


        


  
    
      
    
    
      encode_line(event)



        
          
        

    

  


  

See Raxol.Agent.Contract.encode_line/1.

  



  
    
      
    
    
      evidence_status(payload)



        
          
        

    

  


  

See Raxol.Agent.Contract.evidence_status/1.

  



  
    
      
    
    
      sanitize_payload(payload)



        
          
        

    

  


  

See Raxol.Agent.Contract.sanitize_payload/1.

  


        

      


  

    
Raxol.Journal.Contract.Event 
    



      
Alias of Raxol.Agent.Contract.Event. The struct is
%Raxol.Agent.Contract.Event{}.

      


      
        Summary


  
    Types
  


    
      
        actor()

      


    


    
      
        provenance()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      actor()



        
          
        

    

  


  

      

          @type actor() :: Raxol.Agent.Contract.Event.actor()


      



  



  
    
      
    
    
      provenance()



        
          
        

    

  


  

      

          @type provenance() :: Raxol.Agent.Contract.Event.provenance()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Raxol.Agent.Contract.Event.t()


      



  


        

      


  

    
Raxol.Journal.FileStore 
    



      
Alias of Raxol.Agent.Journal.FileStore.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        append(journal, event)

      


        See Raxol.Agent.Journal.FileStore.append/2.



    


    
      
        append_checked(journal, event, check)

      


        See Raxol.Agent.Journal.FileStore.append_checked/3.



    


    
      
        append_many(journal, events, timeout \\ 5000)

      


        See Raxol.Agent.Journal.FileStore.append_many/3.



    


    
      
        close(journal)

      


        See Raxol.Agent.Journal.FileStore.close/1.



    


    
      
        high_watermark(session_id, opts \\ [])

      


        See Raxol.Agent.Journal.FileStore.high_watermark/2.



    


    
      
        open(session_id, opts \\ [])

      


        See Raxol.Agent.Journal.FileStore.open/2.



    


    
      
        read(journal, opts \\ [])

      


        See Raxol.Agent.Journal.FileStore.read/2.



    


    
      
        read_meta(journal)

      


        See Raxol.Agent.Journal.FileStore.read_meta/1.



    


    
      
        read_records(session_id, opts \\ [])

      


        See Raxol.Agent.Journal.FileStore.read_records/2.



    


    
      
        session_dir(session_id, opts \\ [])

      


        See Raxol.Agent.Journal.FileStore.session_dir/2.



    


    
      
        status(journal)

      


        See Raxol.Agent.Journal.FileStore.status/1.



    


    
      
        verify(journal)

      


        See Raxol.Agent.Journal.FileStore.verify/1.



    


    
      
        verify_session(session_id, opts \\ [])

      


        See Raxol.Agent.Journal.FileStore.verify_session/2.
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      t()



        
          
        

    

  


  

      

          @type t() :: Raxol.Agent.Journal.FileStore.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      append(journal, event)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.append/2.

  



  
    
      
    
    
      append_checked(journal, event, check)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.append_checked/3.

  



    

  
    
      
    
    
      append_many(journal, events, timeout \\ 5000)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.append_many/3.

  



  
    
      
    
    
      close(journal)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.close/1.

  



    

  
    
      
    
    
      high_watermark(session_id, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.high_watermark/2.

  



    

  
    
      
    
    
      open(session_id, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.open/2.

  



    

  
    
      
    
    
      read(journal, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.read/2.

  



  
    
      
    
    
      read_meta(journal)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.read_meta/1.

  



    

  
    
      
    
    
      read_records(session_id, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.read_records/2.

  



    

  
    
      
    
    
      session_dir(session_id, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.session_dir/2.

  



  
    
      
    
    
      status(journal)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.status/1.

  



  
    
      
    
    
      verify(journal)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.verify/1.

  



    

  
    
      
    
    
      verify_session(session_id, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.verify_session/2.

  


        

      


  

    
Raxol.Journal.FileStore.Reader 
    



      
Alias of Raxol.Agent.Journal.FileStore.Reader.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        chained?(dir)

      


        See Raxol.Agent.Journal.FileStore.Reader.chained?/1.



    


    
      
        last_offset(dir)

      


        See Raxol.Agent.Journal.FileStore.Reader.last_offset/1.



    


    
      
        resume_last_offset(dir)

      


        See Raxol.Agent.Journal.FileStore.Reader.resume_last_offset/1.



    


    
      
        resume_scan(dir)

      


        See Raxol.Agent.Journal.FileStore.Reader.resume_scan/1.



    


    
      
        scan(dir, opts \\ [])

      


        See Raxol.Agent.Journal.FileStore.Reader.scan/2.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: Raxol.Agent.Journal.FileStore.Reader.result()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      chained?(dir)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Reader.chained?/1.

  



  
    
      
    
    
      last_offset(dir)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Reader.last_offset/1.

  



  
    
      
    
    
      resume_last_offset(dir)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Reader.resume_last_offset/1.

  



  
    
      
    
    
      resume_scan(dir)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Reader.resume_scan/1.

  



    

  
    
      
    
    
      scan(dir, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Reader.scan/2.

  


        

      


  

    
Raxol.Journal.FileStore.Writer 
    



      
Alias of Raxol.Agent.Journal.FileStore.Writer.

      


      
        Summary


  
    Functions
  


    
      
        append(pid, event)

      


        See Raxol.Agent.Journal.FileStore.Writer.append/2.



    


    
      
        append_checked(pid, event, check)

      


        See Raxol.Agent.Journal.FileStore.Writer.append_checked/3.



    


    
      
        append_many(pid, events, timeout \\ 5000)

      


        See Raxol.Agent.Journal.FileStore.Writer.append_many/3.



    


    
      
        child_spec(opts)

      


        See Raxol.Agent.Journal.FileStore.Writer.child_spec/1.



    


    
      
        default_schema_version()

      


        See Raxol.Agent.Journal.FileStore.Writer.default_schema_version/0.



    


    
      
        flush(pid)

      


        See Raxol.Agent.Journal.FileStore.Writer.flush/1.



    


    
      
        lock_holder(dir)

      


        See Raxol.Agent.Journal.FileStore.Writer.lock_holder/1.



    


    
      
        lock_path(dir)

      


        See Raxol.Agent.Journal.FileStore.Writer.lock_path/1.



    


    
      
        start_link(opts)

      


        See Raxol.Agent.Journal.FileStore.Writer.start_link/1.



    


    
      
        whereis(dir)

      


        See Raxol.Agent.Journal.FileStore.Writer.whereis/1.



    





      


      
        Functions


        


  
    
      
    
    
      append(pid, event)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.append/2.

  



  
    
      
    
    
      append_checked(pid, event, check)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.append_checked/3.

  



    

  
    
      
    
    
      append_many(pid, events, timeout \\ 5000)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.append_many/3.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.child_spec/1.

  



  
    
      
    
    
      default_schema_version()



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.default_schema_version/0.

  



  
    
      
    
    
      flush(pid)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.flush/1.

  



  
    
      
    
    
      lock_holder(dir)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.lock_holder/1.

  



  
    
      
    
    
      lock_path(dir)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.lock_path/1.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.start_link/1.

  



  
    
      
    
    
      whereis(dir)



        
          
        

    

  


  

See Raxol.Agent.Journal.FileStore.Writer.whereis/1.

  


        

      


  

    
Raxol.Journal.Records.Checkpoint 
    



      
Alias of Raxol.Agent.Journal.Records.Checkpoint.

      


      
        Summary


  
    Types
  


    
      
        model()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        kind()

      


        See Raxol.Agent.Journal.Records.Checkpoint.kind/0.



    


    
      
        protected_floor(records)

      


        See Raxol.Agent.Journal.Records.Checkpoint.protected_floor/1.



    


    
      
        protected_floor(journal, records)

      


        See Raxol.Agent.Journal.Records.Checkpoint.protected_floor/2.



    


    
      
        put_backend(backend)

      


        See Raxol.Agent.Journal.Records.Checkpoint.put_backend/1.



    


    
      
        reasons()

      


        See Raxol.Agent.Journal.Records.Checkpoint.reasons/0.



    


    
      
        record_keys()

      


        See Raxol.Agent.Journal.Records.Checkpoint.record_keys/0.



    


    
      
        restore(journal, opts \\ [])

      


        See Raxol.Agent.Journal.Records.Checkpoint.restore/2.



    


    
      
        restore_checkpoint(journal, records, checkpoint)

      


        See Raxol.Agent.Journal.Records.Checkpoint.restore_checkpoint/3.



    


    
      
        turn_closers()

      


        See Raxol.Agent.Journal.Records.Checkpoint.turn_closers/0.



    


    
      
        write(journal, model, opts \\ [])

      


        See Raxol.Agent.Journal.Records.Checkpoint.write/3.



    





      


      
        Types


        


  
    
      
    
    
      model()



        
          
        

    

  


  

      

          @type model() :: Raxol.Agent.Journal.Records.Checkpoint.model()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Raxol.Agent.Journal.Records.Checkpoint.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.kind/0.

  



  
    
      
    
    
      protected_floor(records)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.protected_floor/1.

  



  
    
      
    
    
      protected_floor(journal, records)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.protected_floor/2.

  



  
    
      
    
    
      put_backend(backend)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.put_backend/1.

  



  
    
      
    
    
      reasons()



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.reasons/0.

  



  
    
      
    
    
      record_keys()



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.record_keys/0.

  



    

  
    
      
    
    
      restore(journal, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.restore/2.

  



  
    
      
    
    
      restore_checkpoint(journal, records, checkpoint)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.restore_checkpoint/3.

  



  
    
      
    
    
      turn_closers()



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.turn_closers/0.

  



    

  
    
      
    
    
      write(journal, model, opts \\ [])



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.write/3.

  


        

      


  

    
Raxol.Journal.Records.Checkpoint.FileBackend 
    



      
Alias of Raxol.Agent.Journal.Records.Checkpoint.FileBackend.

      


      
        Summary


  
    Functions
  


    
      
        protected_floor(journal, records)

      


        See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.protected_floor/2.



    


    
      
        restore(journal, opts)

      


        See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.restore/2.



    


    
      
        restore_checkpoint(journal, records, checkpoint)

      


        See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.restore_checkpoint/3.



    


    
      
        write(journal, model, opts)

      


        See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.write/3.



    





      


      
        Functions


        


  
    
      
    
    
      protected_floor(journal, records)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.protected_floor/2.

  



  
    
      
    
    
      restore(journal, opts)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.restore/2.

  



  
    
      
    
    
      restore_checkpoint(journal, records, checkpoint)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.restore_checkpoint/3.

  



  
    
      
    
    
      write(journal, model, opts)



        
          
        

    

  


  

See Raxol.Agent.Journal.Records.Checkpoint.FileBackend.write/3.

  


        

      


  

    
Raxol.Journal.Test.FaultJournal 
    



      
Fault-injection harness for ExUnit suites that exercise the journal.
Instruments the REAL Raxol.Agent.Journal.FileStore (no mock journal — the
code under test is the production storage path) with five named fault sites:
	:append_fail                  — the Writer's :file.write fails
(:enospc-class): a dead fd is swapped into the live Writer so the next
append returns {:error, _} from the production error arm, offset not
advanced, Writer alive.
	:open_fail                    — FileStore.open/2 fails: the session
dir path is occupied by a regular file, so File.mkdir_p! in the
Writer's init/1 raises and start_link returns {:error, _}.
	:kill_after_write_before_head — bytes reached the OS but the crash
beat the HEAD rewrite: complete framed records are appended raw to the
newest segment (exactly what a flushed :file.write leaves behind), then
the Writer is killed, leaving HEAD stale behind the journal.
	:kill_after_head_before_publish — journal + HEAD carry a record the
live tail never saw: the record is appended through a shared (joiner)
FileStore handle, bypassing the publish step.
	:writer_down                  — the Writer process dies under a live
handle; the next append/2 through that handle returns
{:error, {:writer_down, _}}.

Meta-invariant support
	m1 dead-injector detection — every site keeps a per-harness fire
counter; assert_all_fired!/2 fails the test if an armed site never
fired. A dead injector = green lies.
	m2 seed-reproducible schedules — fault schedules are StreamData
generated, so a failing run prints the shrunk schedule and the ExUnit
seed reproduces it exactly. assert_all_fired!/2 takes the schedule so
dead-injector failures also dump it.
	m6 oracle independence — journal truth comes from raw_scan/1 /
raw_records!/1: a raw File.read! plus this module's OWN framed-line
decoder. It never consults the Writer's in-memory offset or
FileStore.read/2. Live truth is a subscriber process (the test
process), never a publisher return value.


      


      
        Summary


  
    Types
  


    
      
        scan_entry()

      


        One raw-scan entry



    





  
    Functions
  


    
      
        arm(harness, site)

      


        Arm a fault site: it MUST fire before assert_all_fired!/2 or the test fails.



    


    
      
        assert_all_fired!(harness, schedule \\ nil)

      


        Meta-invariant m1: fail if any armed site never fired (dead injector).



    


    
      
        fired(harness)

      


        Per-site fire counts.



    


    
      
        heal_append_fail(writer, original_io)

      


        Restore the Writer's real fd after inject_append_fail/3.



    


    
      
        heal_open_fail(session_id, base_dir)

      


        Remove the blocking file so the next open succeeds.



    


    
      
        inject_append_fail(harness, writer, scratch_dir)

      


        Site :append_fail: swap a dead (closed) fd into the live Writer so its next
:file.write returns {:error, _} — the :enospc branch. Returns the
original io term; pass it to heal_append_fail/2 to restore the Writer.



    


    
      
        inject_head_before_publish(harness, session_id, base_dir, record)

      


        Site :kill_after_head_before_publish: append record through a joiner
FileStore handle sharing the session's single Writer — journal + HEAD get the
record, the live tail never does (the "crash after append, before publish"
window made permanent). Returns the assigned offset.



    


    
      
        inject_open_fail(harness, session_id, base_dir)

      


        Site :open_fail: occupy the session dir path with a regular file so
FileStore.open/2 (Writer init/1 -> File.mkdir_p!) fails. Only valid for
a session with no journal on disk yet.



    


    
      
        inject_write_before_head(harness, dir, records)

      


        Site :kill_after_write_before_head (data half): append fully-framed,
newline-terminated records raw to the newest segment — byte-for-byte what a
flushed :file.write leaves when the crash beats the HEAD rewrite. Records
must already carry "id" (continuing the sequence) and "schema_version".



    


    
      
        kill_writer_brutal(harness_or_nil, writer, dir)

      


        A REAL brutal kill (meta-invariant m7: no timer cheats for durability).
Process.exit(writer, :kill) — terminate/2 never runs. Waits for the death
and then for :global to release the Writer's name (the async cleanup a
graceful stop does synchronously), so a reopen is deterministic.



    


    
      
        new()

      


        Start a fresh harness (an Agent holding armed-site set + fire counters).



    


    
      
        raw_head(dir)

      


        Raw HEAD read: {:ok, map}, {:error, reason} (unparseable), or :missing.



    


    
      
        raw_ids!(dir)

      


        Ids of a healthy journal, in file order.



    


    
      
        raw_lines!(dir)

      


        {record, raw_line} pairs of a healthy journal (for byte-identity checks).



    


    
      
        raw_records!(dir)

      


        Decoded records from a journal expected to be fully healthy — raises on corrupt/torn entries.



    


    
      
        raw_scan(dir)

      


        Independent decode of every segment. An unterminated trailing chunk of a
non-last segment is classified :corrupt (bytes can only legally be torn at
the very end of the journal).



    


    
      
        record_fired(harness, site)

      


        Record that a site fired (called by the site injectors below).



    


    
      
        segment_paths(dir)

      


        Segment file paths under dir/journal, ascending — raw File.ls, no Reader.



    


    
      
        sites()

      


        All named fault sites.



    


    
      
        stop_writer(harness, writer)

      


        Site :writer_down: stop the Writer (graceful stop — terminate/2 frees the
:global name synchronously, so a later reopen never races the cleanup).
Any handle still holding this pid gets {:error, {:writer_down, _}}.



    





      


      
        Types


        


  
    
      
    
    
      scan_entry()



        
          
        

    

  


  

      

          @type scan_entry() ::
  {:ok, map(), String.t()}
  | {:corrupt, Path.t(), String.t()}
  | {:torn, Path.t(), String.t()}


      


One raw-scan entry:
	{:ok, record, raw_line} — a complete, decodable framed line
	{:corrupt, path, raw_line} — a complete line that does not decode
	{:torn, path, raw_bytes} — unterminated trailing bytes of the LAST segment


  


        

      

      
        Functions


        


  
    
      
    
    
      arm(harness, site)



        
          
        

    

  


  

Arm a fault site: it MUST fire before assert_all_fired!/2 or the test fails.

  



    

  
    
      
    
    
      assert_all_fired!(harness, schedule \\ nil)



        
          
        

    

  


  

Meta-invariant m1: fail if any armed site never fired (dead injector).
schedule (any term) is included in the failure message so a failing run
dumps its fault schedule alongside the ExUnit seed (m2).

  



  
    
      
    
    
      fired(harness)



        
          
        

    

  


  

Per-site fire counts.

  



  
    
      
    
    
      heal_append_fail(writer, original_io)



        
          
        

    

  


  

Restore the Writer's real fd after inject_append_fail/3.

  



  
    
      
    
    
      heal_open_fail(session_id, base_dir)



        
          
        

    

  


  

Remove the blocking file so the next open succeeds.

  



  
    
      
    
    
      inject_append_fail(harness, writer, scratch_dir)



        
          
        

    

  


  

Site :append_fail: swap a dead (closed) fd into the live Writer so its next
:file.write returns {:error, _} — the :enospc branch. Returns the
original io term; pass it to heal_append_fail/2 to restore the Writer.
The dead fd is opened+closed INSIDE the Writer process (the replace_state fun
runs there) so the Writer owns it.

  



  
    
      
    
    
      inject_head_before_publish(harness, session_id, base_dir, record)



        
          
        

    

  


  

Site :kill_after_head_before_publish: append record through a joiner
FileStore handle sharing the session's single Writer — journal + HEAD get the
record, the live tail never does (the "crash after append, before publish"
window made permanent). Returns the assigned offset.

  



  
    
      
    
    
      inject_open_fail(harness, session_id, base_dir)



        
          
        

    

  


  

Site :open_fail: occupy the session dir path with a regular file so
FileStore.open/2 (Writer init/1 -> File.mkdir_p!) fails. Only valid for
a session with no journal on disk yet.

  



  
    
      
    
    
      inject_write_before_head(harness, dir, records)



        
          
        

    

  


  

Site :kill_after_write_before_head (data half): append fully-framed,
newline-terminated records raw to the newest segment — byte-for-byte what a
flushed :file.write leaves when the crash beats the HEAD rewrite. Records
must already carry "id" (continuing the sequence) and "schema_version".
Pair with stop_writer/1 / kill_writer_brutal/2 for the "kill" half; the
Writer must NOT append again through its stale in-memory offset afterwards.

  



  
    
      
    
    
      kill_writer_brutal(harness_or_nil, writer, dir)



        
          
        

    

  


  

A REAL brutal kill (meta-invariant m7: no timer cheats for durability).
Process.exit(writer, :kill) — terminate/2 never runs. Waits for the death
and then for :global to release the Writer's name (the async cleanup a
graceful stop does synchronously), so a reopen is deterministic.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

Start a fresh harness (an Agent holding armed-site set + fire counters).

  



  
    
      
    
    
      raw_head(dir)



        
          
        

    

  


  

Raw HEAD read: {:ok, map}, {:error, reason} (unparseable), or :missing.

  



  
    
      
    
    
      raw_ids!(dir)



        
          
        

    

  


  

Ids of a healthy journal, in file order.

  



  
    
      
    
    
      raw_lines!(dir)



        
          
        

    

  


  

{record, raw_line} pairs of a healthy journal (for byte-identity checks).

  



  
    
      
    
    
      raw_records!(dir)



        
          
        

    

  


  

Decoded records from a journal expected to be fully healthy — raises on corrupt/torn entries.

  



  
    
      
    
    
      raw_scan(dir)



        
          
        

    

  


  

      

          @spec raw_scan(Path.t()) :: [scan_entry()]


      


Independent decode of every segment. An unterminated trailing chunk of a
non-last segment is classified :corrupt (bytes can only legally be torn at
the very end of the journal).

  



  
    
      
    
    
      record_fired(harness, site)



        
          
        

    

  


  

Record that a site fired (called by the site injectors below).

  



  
    
      
    
    
      segment_paths(dir)



        
          
        

    

  


  

Segment file paths under dir/journal, ascending — raw File.ls, no Reader.

  



  
    
      
    
    
      sites()



        
          
        

    

  


  

All named fault sites.

  



  
    
      
    
    
      stop_writer(harness, writer)



        
          
        

    

  


  

Site :writer_down: stop the Writer (graceful stop — terminate/2 frees the
:global name synchronously, so a later reopen never races the cleanup).
Any handle still holding this pid gets {:error, {:writer_down, _}}.

  


        

      


  

    
Raxol.Journal.Test.ForeignBeam 
    



      
A second BEAM OS process with every application built beside
raxol_journal on its path, for tests of the journal's cross-process writer
lock: a holder that is really another BEAM.
It lives until its port closes (it reads its stdin to the end), so it ends
with the test process that started it. start_supervised/2 also kills it
when the test exits, which covers a BEAM stuck before it reads.
For ExUnit suites: start_supervised/2 registers an on_exit callback, so
it is called from a test process. Nothing else in this package calls this
module.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        dead_pid()

      


        The OS pid of a process that has exited and been reaped.



    


    
      
        go(map)

      


        Let a BEAM started with on_go run it.



    


    
      
        kill(beam)

      


        Kill the BEAM (SIGKILL, so nothing it holds is released) and wait for its exit.



    


    
      
        lines_until(beam, last, lines \\ [])

      


        The lines the BEAM printed, up to and excluding the line last.



    


    
      
        signal(map)

      


        SIGKILL without waiting, for a process that does not own the port (on_exit).



    


    
      
        start(setup \\ ":ok", on_go \\ nil)

      


        Start a BEAM that evaluates setup (Elixir source) and then waits. Returns
once setup has run; pid is its OS pid. With on_go (Elixir source) it
evaluates that when go/1 is called; what on_go prints, a line at a time,
is read with lines_until/2.



    


    
      
        start_supervised(setup \\ ":ok", on_go \\ nil)

      


        start/2, and the BEAM is killed when the calling test exits.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{port: port(), pid: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      dead_pid()



        
          
        

    

  


  

      

          @spec dead_pid() :: String.t()


      


The OS pid of a process that has exited and been reaped.

  



  
    
      
    
    
      go(map)



        
          
        

    

  


  

      

          @spec go(t()) :: :ok


      


Let a BEAM started with on_go run it.

  



  
    
      
    
    
      kill(beam)



        
          
        

    

  


  

      

          @spec kill(t()) :: :ok


      


Kill the BEAM (SIGKILL, so nothing it holds is released) and wait for its exit.

  



    

  
    
      
    
    
      lines_until(beam, last, lines \\ [])



        
          
        

    

  


  

The lines the BEAM printed, up to and excluding the line last.

  



  
    
      
    
    
      signal(map)



        
          
        

    

  


  

      

          @spec signal(%{pid: String.t()}) :: :ok


      


SIGKILL without waiting, for a process that does not own the port (on_exit).

  



    

    

  
    
      
    
    
      start(setup \\ ":ok", on_go \\ nil)



        
          
        

    

  


  

      

          @spec start(String.t(), String.t() | nil) :: t()


      


Start a BEAM that evaluates setup (Elixir source) and then waits. Returns
once setup has run; pid is its OS pid. With on_go (Elixir source) it
evaluates that when go/1 is called; what on_go prints, a line at a time,
is read with lines_until/2.

  



    

    

  
    
      
    
    
      start_supervised(setup \\ ":ok", on_go \\ nil)



        
          
        

    

  


  

      

          @spec start_supervised(String.t(), String.t() | nil) :: t()


      


start/2, and the BEAM is killed when the calling test exits.

  


        

      


  

    
Raxol.Journal.Test.MutationAnchor 
    



      
The anchor check of a mutation-control checklist: the line a control tells a
reader to mutate must still exist verbatim in the source.
For ExUnit suites: a missing anchor fails the calling test.

      


      
        Summary


  
    Functions
  


    
      
        assert_anchor!(path, fragment, mutation, must_fail)

      


        Fail unless the file at path still contains fragment. mutation and
must_fail are the control's own text, repeated in the failure message.



    





      


      
        Functions


        


  
    
      
    
    
      assert_anchor!(path, fragment, mutation, must_fail)



        
          
        

    

  


  

      

          @spec assert_anchor!(Path.t(), String.t(), String.t(), String.t()) :: true


      


Fail unless the file at path still contains fragment. mutation and
must_fail are the control's own text, repeated in the failure message.

  


        

      


  

    
Raxol.Journal.Tip 
    



      
Alias of Raxol.Agent.Journal.Tip.

      


      
        Summary


  
    Functions
  


    
      
        conversational?(record)

      


        See Raxol.Agent.Journal.Tip.conversational?/1.



    


    
      
        conversational_types()

      


        See Raxol.Agent.Journal.Tip.conversational_types/0.



    


    
      
        tip(records, branch \\ "main")

      


        See Raxol.Agent.Journal.Tip.tip/2.



    





      


      
        Functions


        


  
    
      
    
    
      conversational?(record)



        
          
        

    

  


  

See Raxol.Agent.Journal.Tip.conversational?/1.

  



  
    
      
    
    
      conversational_types()



        
          
        

    

  


  

See Raxol.Agent.Journal.Tip.conversational_types/0.

  



    

  
    
      
    
    
      tip(records, branch \\ "main")



        
          
        

    

  


  

See Raxol.Agent.Journal.Tip.tip/2.
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