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DGenServer behaviour
    




      
        Summary


  
    Callbacks
  


    
      
        handle_call(request, from, state)

      


    


    
      
        handle_cast(msg, state)

      


    


    
      
        handle_info(info, state)

      


    


    
      
        handle_locked(event_type, msg, state)

      


    


    
      
        init(args)

      


    





  
    Functions
  


    
      
        call(server, msg)

      


        See :dgen_server.call/2.



    


    
      
        call(server, msg, timeout)

      


        See :dgen_server.call/3.



    


    
      
        cast(server, msg)

      


        See :dgen_server.cast/2.



    


    
      
        cast_k(server, msg)

      


        See :dgen_server.cast_k/2.



    


    
      
        kill(server, reason)

      


        See :dgen_server.kill/2.



    


    
      
        priority_call(server, msg)

      


        See :dgen_server.priority_call/2.



    


    
      
        priority_call(server, msg, timeout)

      


        See :dgen_server.priority_call/3.



    


    
      
        priority_cast(server, msg)

      


        See :dgen_server.priority_cast/2.



    


    
      
        start(module, init_arg, options \\ [])

      


    


    
      
        start_link(module, init_arg, options \\ [])

      


    





      


      
        Callbacks


        


  
    
      
    
    
      handle_call(request, from, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_call(request :: term(), from :: term(), state :: term()) ::
  {:reply, reply :: term(), new_state :: term()}
  | {:noreply, new_state :: term()}


      



  



  
    
      
    
    
      handle_cast(msg, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_cast(msg :: term(), state :: term()) :: {:noreply, new_state :: term()}


      



  



  
    
      
    
    
      handle_info(info, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_info(info :: term(), state :: term()) :: {:noreply, new_state :: term()}


      



  



  
    
      
    
    
      handle_locked(event_type, msg, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_locked(event_type :: term(), msg :: term(), state :: term()) ::
  {:reply, reply :: term(), new_state :: term()}
  | {:noreply, new_state :: term()}


      



  



  
    
      
    
    
      init(args)



        
          
        

    

  


  

      

          @callback init(args :: term()) ::
  {:ok, state :: term()}
  | {:ok, tuid :: tuple(), state :: term()}
  | {:error, reason :: term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      call(server, msg)



        
          
        

    

  


  

See :dgen_server.call/2.

  



  
    
      
    
    
      call(server, msg, timeout)



        
          
        

    

  


  

See :dgen_server.call/3.

  



  
    
      
    
    
      cast(server, msg)



        
          
        

    

  


  

See :dgen_server.cast/2.

  



  
    
      
    
    
      cast_k(server, msg)



        
          
        

    

  


  

See :dgen_server.cast_k/2.

  



  
    
      
    
    
      kill(server, reason)



        
          
        

    

  


  

See :dgen_server.kill/2.

  



  
    
      
    
    
      priority_call(server, msg)



        
          
        

    

  


  

See :dgen_server.priority_call/2.

  



  
    
      
    
    
      priority_call(server, msg, timeout)



        
          
        

    

  


  

See :dgen_server.priority_call/3.

  



  
    
      
    
    
      priority_cast(server, msg)



        
          
        

    

  


  

See :dgen_server.priority_cast/2.

  



    

  
    
      
    
    
      start(module, init_arg, options \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      start_link(module, init_arg, options \\ [])



        
          
        

    

  


  


  


        

      


  

    
dgen 
    



      
Internal helpers for the dgen_server call/reply protocol.
This module implements the client-side call flow: pushing a call request
onto the durable queue, waiting for the reply via a watch, and
cleaning up reply keys on timeout.
Reply payloads are stored using the codec's chunked term encoding so that
replies can exceed the single-value size limit. The watch is placed on
the first chunk key; the client always reads via get_range.
Call Request Flow
	The caller invokes dgen_server:call/3 which delegates to call/4.
	A call request is pushed onto the durable queue via push_call/5,
which writes noreply as a chunked term under the from-key and sets
a watch on the first chunk key.
	The caller blocks in await_call_reply/4 until the watch fires or
the timeout expires.
	A consumer processes the request and writes {reply, Reply} as a
chunked term under the from-key.
	The watch fires, the caller reads and clears the chunked reply.
	On timeout the caller clears the chunked reply keys to avoid leaks.


      


      
        Summary


  
    Types
  


    
      
        from()

      


    


    
      
        tuid()

      


    





  
    Functions
  


    
      
        call(Module, Server, Request, Timeout)

      


        Sends a synchronous call through the durable queue and waits for the reply.



    


    
      
        get_from(WaitingKey, Ref)

      


        Builds a from-key tuple from a waiting key and a unique ref.



    


    
      
        get_waiting_key(Tuple)

      


        Appends the <<"c">> waiting-key tag to a tuid tuple.



    


    
      
        push_call/6

      


        Pushes a call request onto the durable queue.



    





      


      
        Types


        


  
    
      
    
    
      from()



        
          
        

    

  


  

      

          -type from() :: tuple().


      



  



  
    
      
    
    
      tuid()



        
          
        

    

  


  

      

          -type tuid() :: tuple().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      call(Module, Server, Request, Timeout)



        
          
        

    

  


  

      

          -spec call(module(), gen_server:server_ref(), term(), timeout()) -> term().


      


Sends a synchronous call through the durable queue and waits for the reply.
Module is the gen_server-compatible module used to send the initial message
(typically gen_server). On timeout, the reply keys are cleared to prevent
durable key leaks.

  



  
    
      
    
    
      get_from(WaitingKey, Ref)



        
          
        

    

  


  

      

          -spec get_from(dgen_backend:tuple_key(), reference()) -> from().


      


Builds a from-key tuple from a waiting key and a unique ref.
The key includes a system-time timestamp (seconds) so that abandoned
call keys can be garbage-collected using a time-based heuristic.
Key structure: {WaitingKey..., Timestamp, term_to_binary(Ref)}.

  



  
    
      
    
    
      get_waiting_key(Tuple)



        
          
        

    

  


  

      

          -spec get_waiting_key(tuid()) -> dgen_backend:tuple_key().


      


Appends the <<"c">> waiting-key tag to a tuid tuple.

  



  
    
      
    
    
      push_call/6



        
          
        

    

  


  

      

          -spec push_call(term(), tuid(), dgen_queue:quid(), term(), pid(), list()) ->
                   {from(), dgen_backend:future()}.


      


Pushes a call request onto the durable queue.
Writes noreply as a chunked term under the from-key prefix, sets a
watch on the first chunk key directed to WatchTo, and enqueues the request.
Returns {From, Watch} where From is the from-key tuple.

  


        

      


  

    
dgen_backend behaviour
    



      
Behaviour defining the storage backend for dgen.
A backend must implement all required callbacks to provide:
	Transactions — serializable read-write transactions over the keyspace.
	Key-value operations — get, set, clear, range reads, atomic adds.
	Watches — notifications when a key changes.
	Versionstamps — globally-ordered, unique write stamps for FIFO queuing.
	Directory layer — tuple-key packing, range calculation, namespace isolation.

The default backend is dgen_erlfdb, which delegates to FoundationDB via the
erlfdb library.
We look forward to changing the backend interface to support other systems.
Configuring the backend
Set the backend application env before starting dgen:
application:set_env(dgen, backend, my_backend).
Or in config.exs:
config :dgen, backend: MyBackend
Implementing a backend
A backend module must implement this behaviour. All watch and future operations
must return {dgen_future, Ref, BackendData} tuples where Ref is a reference
that will appear in a {Ref, ready} message sent to the watching process.
Types
Backends define opaque types for database handles, transaction handles,
directory handles, and futures. The dgen core treats these as opaque terms
and only passes them back into backend callbacks.

      


      
        Summary


  
    Types
  


    
      
        db()

      


    


    
      
        dir()

      


    


    
      
        future()

      


    


    
      
        key()

      


    


    
      
        tenant()

      


    


    
      
        tuple_key()

      


    


    
      
        tx()

      


    


    
      
        versionstamp()

      


    





  
    Callbacks
  


    
      
        add(Tx, Key, Value)

      


    


    
      
        clear_range(Tx, StartKey, EndKey)

      


    


    
      
        dir_create(Db, Dir, Name)

      


    


    
      
        dir_pack(Dir, TupleKey)

      


    


    
      
        dir_pack_vs(Dir, TupleKey)

      


    


    
      
        dir_range(Dir, TupleKey)

      


    


    
      
        dir_remove(Db, Dir, Name)

      


    


    
      
        dir_unpack(Dir, PackedKey)

      


    


    
      
        get(Tx, Key)

      


    


    
      
        get_next_tx_id(Tx)

      


    


    
      
        get_range(Tx, StartKey, EndKey, Opts)

      


    


    
      
        get_versionstamp(Tx)

      


    


    
      
        is_transaction(Handle)

      


    


    
      
        key_strinc(Key)

      


    


    
      
        sandbox_open(Name, DirName)

      


    


    
      
        set(Tx, Key, Value)

      


    


    
      
        set_versionstamped_key(Tx, Key, Value)

      


    


    
      
        set_versionstamped_value(Tx, Key, Value)

      


    


    
      
        transactional(Db, Fun)

      


    


    
      
        wait(Future)

      


    


    
      
        wait_for_all(Futures)

      


    


    
      
        watch(Tx, Key)

      


    


    
      
        watch(Tx, Key, Opts)

      


    





  
    Functions
  


    
      
        transactional(Db, Fun)

      


        Runs Fun inside a transaction if Handle is a database handle,
or calls Fun directly if Handle is already a transaction.



    





      


      
        Types


        


  
    
      
    
    
      db()



        
          
        

    

  


  

      

          -type db() :: term().


      



  



  
    
      
    
    
      dir()



        
          
        

    

  


  

      

          -type dir() :: term().


      



  



  
    
      
    
    
      future()



        
          
        

    

  


  

      

          -type future() :: term().


      



  



  
    
      
    
    
      key()



        
          
        

    

  


  

      

          -type key() :: binary().


      



  



  
    
      
    
    
      tenant()



        
          
        

    

  


  

      

          -type tenant() :: {db() | tx(), dir()}.


      



  



  
    
      
    
    
      tuple_key()



        
          
        

    

  


  

      

          -type tuple_key() :: tuple().


      



  



  
    
      
    
    
      tx()



        
          
        

    

  


  

      

          -type tx() :: term().


      



  



  
    
      
    
    
      versionstamp()



        
          
        

    

  


  

      

          -type versionstamp() :: term().


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      add(Tx, Key, Value)



        
          
        

    

  


  

      

          -callback add(Tx :: tx(), Key :: key(), Value :: integer()) -> ok.


      



  



  
    
      
    
    
      clear_range(Tx, StartKey, EndKey)



        
          
        

    

  


  

      

          -callback clear_range(Tx :: tx(), StartKey :: key(), EndKey :: key()) -> ok.


      



  



  
    
      
    
    
      dir_create(Db, Dir, Name)



        
          
        

    

  


  

      

          -callback dir_create(Db :: db(), Dir :: dir(), Name :: term()) -> dir().


      



  



  
    
      
    
    
      dir_pack(Dir, TupleKey)



        
          
        

    

  


  

      

          -callback dir_pack(Dir :: dir(), TupleKey :: tuple_key()) -> key().


      



  



  
    
      
    
    
      dir_pack_vs(Dir, TupleKey)



        
          
        

    

  


  

      

          -callback dir_pack_vs(Dir :: dir(), TupleKey :: tuple_key()) -> key().


      



  



  
    
      
    
    
      dir_range(Dir, TupleKey)



        
          
        

    

  


  

      

          -callback dir_range(Dir :: dir(), TupleKey :: tuple_key()) -> {key(), key()}.


      



  



  
    
      
    
    
      dir_remove(Db, Dir, Name)



        
          
        

    

  


  

      

          -callback dir_remove(Db :: db(), Dir :: dir(), Name :: term()) -> ok.


      



  



  
    
      
    
    
      dir_unpack(Dir, PackedKey)



        
          
        

    

  


  

      

          -callback dir_unpack(Dir :: dir(), PackedKey :: key()) -> tuple_key().


      



  



  
    
      
    
    
      get(Tx, Key)



        
          
        

    

  


  

      

          -callback get(Tx :: tx(), Key :: key()) -> future().


      



  



  
    
      
    
    
      get_next_tx_id(Tx)



        
          
        

    

  


  

      

          -callback get_next_tx_id(Tx :: tx()) -> non_neg_integer().


      



  



  
    
      
    
    
      get_range(Tx, StartKey, EndKey, Opts)



        
          
        

    

  


  

      

          -callback get_range(Tx :: tx(), StartKey :: key(), EndKey :: key(), Opts :: list()) -> [{key(), binary()}].


      



  



  
    
      
    
    
      get_versionstamp(Tx)



        
          
        

    

  


  

      

          -callback get_versionstamp(Tx :: tx()) -> future().


      



  



  
    
      
    
    
      is_transaction(Handle)



        
          
        

    

  


  

      

          -callback is_transaction(Handle :: db() | tx()) -> boolean().


      



  



  
    
      
    
    
      key_strinc(Key)



        
          
        

    

  


  

      

          -callback key_strinc(Key :: key()) -> key().


      



  



  
    
      
    
    
      sandbox_open(Name, DirName)


        (optional)


        
          
        

    

  


  

      

          -callback sandbox_open(Name :: term(), DirName :: term()) -> tenant().


      



  



  
    
      
    
    
      set(Tx, Key, Value)



        
          
        

    

  


  

      

          -callback set(Tx :: tx(), Key :: key(), Value :: binary()) -> ok.


      



  



  
    
      
    
    
      set_versionstamped_key(Tx, Key, Value)



        
          
        

    

  


  

      

          -callback set_versionstamped_key(Tx :: tx(), Key :: key(), Value :: binary()) -> ok.


      



  



  
    
      
    
    
      set_versionstamped_value(Tx, Key, Value)



        
          
        

    

  


  

      

          -callback set_versionstamped_value(Tx :: tx(), Key :: key(), Value :: binary()) -> ok.


      



  



  
    
      
    
    
      transactional(Db, Fun)



        
          
        

    

  


  

      

          -callback transactional(Db :: db(), Fun :: fun((Tx :: tx()) -> Result)) -> Result when Result :: term().


      



  



  
    
      
    
    
      wait(Future)



        
          
        

    

  


  

      

          -callback wait(Future :: future()) -> term().


      



  



  
    
      
    
    
      wait_for_all(Futures)



        
          
        

    

  


  

      

          -callback wait_for_all(Futures :: [future()]) -> [term()].


      



  



  
    
      
    
    
      watch(Tx, Key)



        
          
        

    

  


  

      

          -callback watch(Tx :: tx(), Key :: key()) -> future().


      



  



  
    
      
    
    
      watch(Tx, Key, Opts)



        
          
        

    

  


  

      

          -callback watch(Tx :: tx(), Key :: key(), Opts :: list()) -> future().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      transactional(Db, Fun)



        
          
        

    

  


  

      

          -spec transactional(tenant(), fun((tenant()) -> Result)) -> Result when Result :: term().


      


Runs Fun inside a transaction if Handle is a database handle,
or calls Fun directly if Handle is already a transaction.

  


        

      


  

    
dgen_frac_index 
    



      
Fractional indexing for ordered sequences.
Generates lexicographically-sortable binary strings using base-62 digits
(0-9, A-Z, a-z in ASCII order). A new key can always be generated between
any two existing keys, making this suitable for maintaining ordered lists
in key-value stores without reindexing.

      


      
        Summary


  
    Types
  


    
      
        key()

      


    





  
    Functions
  


    
      
        after_(Key)

      


        Returns a key that sorts after Key.



    


    
      
        before(Key)

      


        Returns a key that sorts before Key.



    


    
      
        between(A, B)

      


        Returns a key that sorts between A and B. Requires A < B.



    


    
      
        first()

      


        Returns the midpoint key of the full keyspace.



    


    
      
        n_between/3

      


        Returns N evenly-spaced keys between A and B. Use <<>> for unbounded start/end.



    


    
      
        n_first(N)

      


        Returns N evenly-spaced keys across the full keyspace.



    





      


      
        Types


        


  
    
      
    
    
      key()



        
          
        

    

  


  

      

          -type key() :: binary().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      after_(Key)



        
          
        

    

  


  

      

          -spec after_(key()) -> key().


      


Returns a key that sorts after Key.

  



  
    
      
    
    
      before(Key)



        
          
        

    

  


  

      

          -spec before(key()) -> key().


      


Returns a key that sorts before Key.

  



  
    
      
    
    
      between(A, B)



        
          
        

    

  


  

      

          -spec between(key(), key()) -> key().


      


Returns a key that sorts between A and B. Requires A < B.

  



  
    
      
    
    
      first()



        
          
        

    

  


  

      

          -spec first() -> key().


      


Returns the midpoint key of the full keyspace.

  



  
    
      
    
    
      n_between/3



        
          
        

    

  


  

      

          -spec n_between(binary(), binary(), non_neg_integer()) -> [key()].


      


Returns N evenly-spaced keys between A and B. Use <<>> for unbounded start/end.

  



  
    
      
    
    
      n_first(N)



        
          
        

    

  


  

      

          -spec n_first(pos_integer()) -> [key()].


      


Returns N evenly-spaced keys across the full keyspace.

  


        

      


  

    
dgen_mod_state_codec 
    



      
Encoder/decoder for dgen_server mod_state.
Stores structured Erlang terms across FDB key-value pairs using a recursive
encoding scheme. Three encoding types are supported:
	term (fallback) - term_to_binary, chunked into 100KB values.
	assigns map - map with all atom keys; each entry stored at a
separate FDB key using atom_to_binary(Key) in the path.
	component list - list of maps where every item has an atom id
key with a binary value; each item stored separately, ordered by a
fractional index embedded in the FDB key.

The encoding is applied recursively. For example, an assigns map whose value
is a component list will nest both encodings in the key path.
Key structure
term:  {BaseKey, <<"t">>, ChunkIndex}
map:   {BaseKey, <<"m">>}                       (marker)
       {BaseKey, <<"m">>, KeyBin, ...}           (recursive)
list:  {BaseKey, <<"l">>}                        (marker, holds Id => FracIndex map)
       {BaseKey, <<"l">>, FracIndex, Id, ...}    (recursive)

      


      
        Summary


  
    Types
  


    
      
        base_key()

      


    


    
      
        mod_state()

      


    


    
      
        option()

      


    


    
      
        tenant()

      


    





  
    Functions
  


    
      
        clear(Tenant, BaseKey)

      


        Clears all state keys under BaseKey.



    


    
      
        clear_term(Tenant, BaseKey)

      


        Clears the term-encoded keys under BaseKey.



    


    
      
        get(Tenant, BaseKey)

      


        Reads mod_state from the backend at BaseKey.



    


    
      
        get_version/2

      


    


    
      
        read_term(Tenant, BaseKey)

      


        Reads a term-encoded value at BaseKey.



    


    
      
        set(Tenant, BaseKey, OldModState, ModState)

      


    


    
      
        set/5

      


        Diff-based partial write. Compares OldModState and NewModState and
only writes changed keys. Falls back to a full rewrite when the encoding
type changes or both values are plain terms.



    


    
      
        term_first_key(Dir, BaseKey)

      


        Returns the packed key for chunk 0 of a term-encoded payload at BaseKey.



    


    
      
        write_term/3

      


    





      


      
        Types


        


  
    
      
    
    
      base_key()



        
          
        

    

  


  

      

          -type base_key() :: dgen_backend:tuple_key().


      



  



  
    
      
    
    
      mod_state()



        
          
        

    

  


  

      

          -type mod_state() :: term().


      



  



  
    
      
    
    
      option()



        
          
        

    

  


  

      

          -type option() :: {versioned, boolean()}.


      



  



  
    
      
    
    
      tenant()



        
          
        

    

  


  

      

          -type tenant() :: dgen_backend:tenant().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clear(Tenant, BaseKey)



        
          
        

    

  


  

      

          -spec clear(tenant(), base_key()) -> ok.


      


Clears all state keys under BaseKey.

  



  
    
      
    
    
      clear_term(Tenant, BaseKey)



        
          
        

    

  


  

      

          -spec clear_term(tenant(), base_key()) -> ok.


      


Clears the term-encoded keys under BaseKey.
Removes all {BaseKey, <<"t">>, N} chunk keys. Used by the call/reply
protocol to clear chunked reply payloads.

  



  
    
      
    
    
      get(Tenant, BaseKey)



        
          
        

    

  


  

      

          -spec get(tenant(), base_key()) -> {ok, mod_state()} | {error, not_found}.


      


Reads mod_state from the backend at BaseKey.

  



  
    
      
    
    
      get_version/2



        
          
        

    

  


  

      

          -spec get_version(tenant(), base_key()) -> {ok, dgen_backend:versionstamp()} | {error, not_found}.


      



  



  
    
      
    
    
      read_term(Tenant, BaseKey)



        
          
        

    

  


  

      

          -spec read_term(tenant(), base_key()) -> {ok, term()} | {error, not_found}.


      


Reads a term-encoded value at BaseKey.
Unlike get/2, this only reads the term encoding ({BaseKey, <<"t">>, N} keys)
and does not attempt to decode map or list encodings. Used by the call/reply
protocol to read chunked reply payloads.

  



  
    
      
    
    
      set(Tenant, BaseKey, OldModState, ModState)



        
          
        

    

  


  

      

          -spec set(tenant(), base_key(), mod_state(), mod_state()) -> ok.


      



  



  
    
      
    
    
      set/5



        
          
        

    

  


  

      

          -spec set(tenant(), base_key(), mod_state(), mod_state(), [option()]) -> ok.


      


Diff-based partial write. Compares OldModState and NewModState and
only writes changed keys. Falls back to a full rewrite when the encoding
type changes or both values are plain terms.
When OldModState is undefined, existing data is cleared first.

  



  
    
      
    
    
      term_first_key(Dir, BaseKey)



        
          
        

    

  


  

      

          -spec term_first_key(dgen_backend:dir(), base_key()) -> dgen_backend:key().


      


Returns the packed key for chunk 0 of a term-encoded payload at BaseKey.
This is the key that is written first by write_term/3 and is suitable for
placing a watch on a term-encoded value.

  



  
    
      
    
    
      write_term/3



        
          
        

    

  


  

      

          -spec write_term(tenant(), base_key(), term()) -> ok.


      



  


        

      


  

    
dgen_queue 
    



      
Durable FIFO queue backed by the configured dgen backend.
Each dgen_server has its own queue keyed under Quid. Items are
ordered by versionstamps, guaranteeing strict FIFO across transactions.
Push and pop counts are tracked with atomic add operations for O(1) length.

      


      
        Summary


  
    Types
  


    
      
        quid()

      


    





  
    Functions
  


    
      
        consume_k(Tenant, K, Quid)

      


        Pops up to K items from the queue.



    


    
      
        delete(Tenant, Quid)

      


        Deletes the entire queue for the given Quid, including all items and counters.



    


    
      
        length(Tenant, Quid)

      


        Returns the number of items currently in the queue (pushes minus pops).



    


    
      
        notify/2

      


    


    
      
        push_k(Tenant, Quid, Items)

      


        Pushes a list of items onto the queue atomically.



    


    
      
        watch_push/2

      


    





      


      
        Types


        


  
    
      
    
    
      quid()



        
          
        

    

  


  

      

          -type quid() :: tuple().
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          -spec consume_k(dgen_backend:tenant(), pos_integer(), quid()) ->
                   {[term()], undefined | dgen_backend:future()}.


      


Pops up to K items from the queue.
Returns {Items, Watch} where Watch is undefined if the queue still has
items, or a future that fires when new items are pushed.
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          -spec delete(dgen_backend:tenant(), quid()) -> ok.


      


Deletes the entire queue for the given Quid, including all items and counters.
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          -spec length(dgen_backend:tenant(), quid()) -> non_neg_integer().


      


Returns the number of items currently in the queue (pushes minus pops).
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          -spec push_k(dgen_backend:tenant(), quid(), [term()]) -> ok.


      


Pushes a list of items onto the queue atomically.
Each item is stored with a versionstamped key to ensure FIFO ordering.
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dgen_server behaviour
    



      
A durable, distributed gen_server backed by a pluggable storage backend.
A dgen_server is an abstract entity composed of durable state and operations on
that state. The state lives in the configured backend (default: FoundationDB)
and the operations are defined by a callback module implementing the
dgen_server behaviour. This allows a gen_server to outlive any single Erlang
process, node, or cluster.
Zero or more Erlang processes may act on a dgen_server at any time. Processes
with consume enabled consume messages from the durable queue and invoke
callbacks; processes without it only publish messages.
Options
The following options may be passed via the Opts proplist:
	tenant (required) - {DbHandle, Dir} pair identifying the backend subspace.
	consume (default true) - whether this process consumes messages from
the queue.
	reset (default false) - when true, re-initialise the durable state
even if it already exists.

Callbacks
	init/1 - return {ok, State} or {ok, Tuid, State}.
	handle_call/3 - return {reply, Reply, State} or
{reply, Reply, State, Actions}.
	handle_cast/2 - return {noreply, State} or {noreply, State, Actions}.
	handle_info/2 - return {noreply, State} or {noreply, State, Actions}.

Actions is a list of 1-arity funs executed after the transaction commits. The
argument is the
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        call(Server, Request)

      


        Sends a synchronous call request via the durable queue. Default timeout 5000ms.



    


    
      
        call/3

      


        Sends a synchronous call request via the durable queue.



    


    
      
        cast(Server, Request)

      


        Sends an asynchronous cast request to the dgen_server's durable queue.



    


    
      
        cast_k(Server, Requests)

      


        Sends a batch of cast requests to the dgen_server's durable queue atomically.
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        kill(Server, Reason)

      


        Kills the dgen_server, deleting all durable state, queue items, and waiting
call keys. The process exits with Reason.



    


    
      
        priority_call(Server, Request)

      


        Sends a call that bypasses the durable queue and is handled immediately.



    


    
      
        priority_call(Server, Request, Timeout)

      


        Like priority_call/2 but with an explicit timeout.



    


    
      
        priority_cast(Server, Request)

      


        Sends a cast that bypasses the durable queue and is handled immediately.



    


    
      
        start(Mod, Arg, Opts)

      


        Starts a dgen_server process without linking.



    


    
      
        start(Reg, Mod, Arg, Opts)

      


        Starts a dgen_server process without linking, registered as Reg.



    


    
      
        start_link(Mod, Arg, Opts)

      


        Starts a dgen_server process linked to the calling process.



    


    
      
        start_link(Reg, Mod, Arg, Opts)

      


        Starts a dgen_server process linked to the calling process, registered as Reg.
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          -type action() :: fun().


      



  



  
    
      
    
    
      event_type()



        
          
        

    

  


  

      

          -type event_type() :: {call, from()} | cast | info.
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          -type from() :: term().
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          -type init_ret() :: {ok, state()} | {ok, tuid(), state()} | {error, term()}.
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          -type internalstate() ::
          #state{tenant :: dgen_backend:tenant(),
                 mod :: atom(),
                 tuid :: tuple(),
                 watch :: undefined | dgen_backend:future(),
                 cache :: boolean(),
                 mod_state_cache ::
                     undefined |
                     {dgen_backend:versionstamp() | dgen_backend:future(),
                      {ok, term()} | {error, not_found}},
                 cache_misses :: non_neg_integer()}.
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          -type lock_ret() :: {lock, state()}.
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          -type noreply_ret() :: {noreply, state()} | {noreply, state(), [action()]}.
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          -type option() ::
          {tenant, dgen_backend:tenant()} |
          {consume, boolean()} |
          {reset, boolean()} |
          {cache, boolean()} |
          gen_server:start_opt().
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          -type options() :: [option()].
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          -type reply_ret() :: {reply, term(), state()} | {reply, term(), state(), [action()]}.
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          -type server() :: gen_server:server_ref().


      



  



  
    
      
    
    
      start_ret()



        
          
        

    

  


  

      

          -type start_ret() :: gen_server:start_ret().
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          -type state() :: term().
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          -type stop_ret() :: {stop, term(), state()} | {stop, term(), state(), [action()]}.
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          -type tuid() :: tuple().
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        (optional)


        
          
        

    

  


  

      

          -callback handle_call(Request :: term(), From :: from(), State :: state()) ->
                         reply_ret() | noreply_ret() | lock_ret() | stop_ret().


      



  



  
    
      
    
    
      handle_cast(Msg, State)


        (optional)


        
          
        

    

  


  

      

          -callback handle_cast(Msg :: term(), State :: state()) -> noreply_ret() | lock_ret() | stop_ret().
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        (optional)


        
          
        

    

  


  

      

          -callback handle_info(Info :: term(), State :: state()) -> noreply_ret() | stop_ret().


      



  



  
    
      
    
    
      handle_locked(EventType, Msg, State)


        (optional)


        
          
        

    

  


  

      

          -callback handle_locked(EventType :: event_type(), Msg :: term(), State :: state()) ->
                           reply_ret() | noreply_ret() | stop_ret().
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          -callback init(Args :: term()) -> init_ret().
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          -spec call(server(), term()) -> term().


      


Sends a synchronous call request via the durable queue. Default timeout 5000ms.
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          -spec call(server(), term(), timeout() | list()) -> term().


      


Sends a synchronous call request via the durable queue.
The request is enqueued durably and the caller blocks until a consumer
processes it and writes the reply, or until Timeout milliseconds elapse.
Options
	timeout: Default 5000. Timeout in milliseconds, or infinity.
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          -spec cast(server(), term()) -> ok.


      


Sends an asynchronous cast request to the dgen_server's durable queue.
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          -spec cast_k(server(), [term()]) -> ok.


      


Sends a batch of cast requests to the dgen_server's durable queue atomically.

  



  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  

      

          -spec code_change(term(), internalstate(), term()) -> {ok, internalstate()}.
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          -spec handle_call(term(), gen_server:from(), internalstate()) -> {reply, term(), internalstate()}.
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          -spec handle_cast(term(), internalstate()) ->
                     {noreply, internalstate()} | {stop, term(), internalstate()}.
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          -spec handle_info(term(), internalstate()) ->
                     {noreply, internalstate()} | {stop, term(), internalstate()}.
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          -spec init(term()) -> {ok, internalstate()} | {error, term()}.
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          -spec kill(server(), term()) -> ok.


      


Kills the dgen_server, deleting all durable state, queue items, and waiting
call keys. The process exits with Reason.
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          -spec priority_call(server(), term()) -> term().


      


Sends a call that bypasses the durable queue and is handled immediately.
Use with caution: this breaks ordering guarantees with respect to queued
messages and ignores locks. Can be useful for snapshot reads.
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          -spec priority_call(server(), term(), timeout()) -> term().


      


Like priority_call/2 but with an explicit timeout.
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          -spec priority_cast(server(), term()) -> ok.


      


Sends a cast that bypasses the durable queue and is handled immediately.
Use with caution: this breaks ordering guarantees with respect to queued
messages and ignores locks.
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          -spec start(module(), term(), options()) -> start_ret().


      


Starts a dgen_server process without linking.
See start_link/3 for details on Mod, Arg, and Opts.
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          -spec start(gen_server:server_name(), module(), term(), options()) -> start_ret().


      


Starts a dgen_server process without linking, registered as Reg.
See start_link/3 for details on Mod, Arg, and Opts.
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          -spec start_link(module(), term(), options()) -> start_ret().


      


Starts a dgen_server process linked to the calling process.
	Mod is the callback module implementing the dgen_server behaviour.
	Arg is passed to Mod:init/1.
	Opts is a proplist that must include {tenant, {Db, Dir}} and may
include consume and reset.


  



  
    
      
    
    
      start_link(Reg, Mod, Arg, Opts)



        
          
        

    

  


  

      

          -spec start_link(gen_server:server_name(), module(), term(), options()) -> start_ret().


      


Starts a dgen_server process linked to the calling process, registered as Reg.
See start_link/3 for details on Mod, Arg, and Opts.
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