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Erlang Fjall
This is an Erlang wrapper around the Fjall key-value datatbase.


  

    
fjall 
    



      
Fjall embedded key-value database for Erlang.
This module provides a unified API that dispatches on tuple tags.
Examples
Non-transactional
{ok, Db} = fjall:open("./mydb"),
{ok, Ks} = fjall:keyspace(Db, <<"default">>),
ok = fjall:insert(Ks, <<"key">>, <<"value">>),
{ok, <<"value">>} = fjall:get(Ks, <<"key">>),
ok = fjall:remove(Ks, <<"key">>).
Optimistic Transaction
{ok, Db} = fjall:open("./mydb", [{optimistic, true}]),
{ok, Ks} = fjall:keyspace(Db, <<"default">>),
{ok, Tx} = fjall:write_tx(Db),
ok = fjall:insert(Tx, Ks, <<"key">>, <<"value">>),
{ok, <<"value">>} = fjall:get(Tx, Ks, <<"key">>),
ok = fjall:commit(Tx).

      


      
        Summary


  
    Types
  


    
      
        batch()

      


        Opaque handle to a write batch.



    


    
      
        compression()

      


        Compression type for journal entries.



    


    
      
        config_option()

      


        Configuration option for database creation.



    


    
      
        db()

      


        Opaque handle to a database (plain or optimistic transactional).



    


    
      
        direction()

      


        Iterator direction.



    


    
      
        iter()

      


        Opaque handle to an iterator.



    


    
      
        ks()

      


        Opaque handle to a keyspace (plain or optimistic transactional).



    


    
      
        ks_option()

      


        Keyspace configuration option.



    


    
      
        persist_mode()

      


        Persist mode for database persistence.



    


    
      
        range()

      


        Range boundary type.



    


    
      
        result()

      


        Result type for operations that don't return a value on success.



    


    
      
        result(T)

      


        Result type for operations that return a value on success.



    


    
      
        result(T, S)

      


        Result type for operations that return a value on success, an error,
or a sentinal.



    


    
      
        snapshot()

      


        Opaque handle to a database snapshot.



    


    
      
        tx()

      


        Opaque handle to a write transaction.



    





  
    Functions
  


    
      
        approximate_len/1

      


        Returns the approximate number of key-value pairs in the keyspace.



    


    
      
        batch/1

      


        Creates a write batch for atomic multi-keyspace writes.



    


    
      
        clear/1

      


        Clears the entire keyspace.



    


    
      
        collect(Iter)

      


        Returns a list of all remaining key-value pairs from the iterator.



    


    
      
        collect(Iter, N)

      


        Returns a list of up to N key-value pairs from the iterator.



    


    
      
        collect_keys(Iter)

      


        Returns a list of all remaining keys from the iterator.



    


    
      
        collect_keys(Iter, N)

      


        Returns a list of up to N keys from the iterator.



    


    
      
        collect_values(Iter)

      


        Returns a list of all remaining values from the iterator.



    


    
      
        collect_values(Iter, N)

      


        Returns a list of up to N values from the iterator.



    


    
      
        commit/1

      


        Commits a batch or transaction.



    


    
      
        contains_key/2

      


        Returns true if Key exists in the keyspace.



    


    
      
        destroy(Iter)

      


        Destroys the iterator. Call this to release resources without waiting for GC.



    


    
      
        disk_space/1

      


        Returns the approximate disk space used by the keyspace in bytes.



    


    
      
        first_key_value/1

      


        Returns the first key-value pair in the keyspace.



    


    
      
        get/2

      


        Returns the value for Key, or not_found if it doesn't exist.



    


    
      
        get/3

      


        Returns the value for Key within a transaction or snapshot.



    


    
      
        insert/3

      


        Inserts or updates Key with Value.



    


    
      
        insert/4

      


        Inserts or updates Key with Value within a batch or transaction.



    


    
      
        is_empty/1

      


        Returns true if the batch contains no operations.



    


    
      
        iter/2

      


        Creates an iterator over all key-value pairs in the keyspace.



    


    
      
        iter/3

      


        Creates an iterator over keys matching Prefix.



    


    
      
        iter/4

      


        Creates an iterator over keys in the range {Start, End}.



    


    
      
        keyspace/2

      


        Opens or creates a keyspace with Name.



    


    
      
        keyspace/3

      


        Opens or creates a keyspace with Name and Opts.



    


    
      
        last_key_value/1

      


        Returns the last key-value pair in the keyspace.



    


    
      
        len/1

      


        For batches, returns the number of operations. For plain keyspaces,
returns the exact number of key-value pairs (O(n)).



    


    
      
        next(Iter)

      


        Returns the next key-value pair from the iterator, or done if exhausted.



    


    
      
        open(Path)

      


        Opens a database at Path with default options.



    


    
      
        open(Path, Options)

      


        Opens a database at Path with Options.



    


    
      
        path/1

      


        Returns the filesystem path to the keyspace directory.



    


    
      
        persist/2

      


        Persists the database journal with the given Mode.



    


    
      
        remove/2

      


        Removes Key from the keyspace.



    


    
      
        remove/3

      


        Removes Key from the keyspace within a batch or transaction.



    


    
      
        rollback/1

      


        Rolls back a transaction, discarding all changes.



    


    
      
        size_of/2

      


        Returns the size of the value for Key in bytes.



    


    
      
        snapshot/1

      


        Creates a point-in-time snapshot for consistent reads.



    


    
      
        take/2

      


        Removes and returns the value for Key. Only available on transactional keyspaces.



    


    
      
        write_tx/1

      


        Creates an optimistic write transaction.



    





      


      
        Types


        


  
    
      
    
    
      batch()



        
          
        

    

  


  

      

          -opaque batch()


      


Opaque handle to a write batch.

  



  
    
      
    
    
      compression()



        
          
        

    

  


  

      

          -type compression() :: lz4 | none.


      


Compression type for journal entries.
See CompressionType
in the Rust documentation.

  



  
    
      
    
    
      config_option()



        
          
        

    

  


  

      

          -type config_option() ::
          {cache_size, pos_integer()} |
          {journal_compression, compression()} |
          {manual_journal_persist, boolean()} |
          {max_cached_files, pos_integer()} |
          {max_journaling_size, pos_integer()} |
          {temporary, boolean()} |
          {worker_threads, pos_integer()}.


      


Configuration option for database creation.
Supported options:
	{cache_size, pos_integer()} - Total block cache size in bytes.
Higher values improve read performance but consume more memory.
Default: 32MB
	{journal_compression, compression()} - Compression type for large
values written to the journal. See compression/0. Default: lz4
	{manual_journal_persist, boolean()} - If true, journal
persistence is manual and must be triggered explicitly.
Default: false
	{max_cached_files, pos_integer()} - Maximum number of cached file
descriptors. Default: 150 (macOS), 900 (Linux), 400 (Windows)
	{max_journaling_size, pos_integer()} - Maximum write-ahead log
(journal) size in bytes. Older journals are cleaned up as needed.
Default: 512MB
	{temporary, boolean()} - If true, the database is temporary and
will be deleted when closed. Default: false
	{worker_threads, pos_integer()} - Number of worker threads for
background maintenance (flushing and compaction).
Default: min(CPU cores, 4)

See DatabaseBuilder
in the Rust documentation for configuration methods.

  



  
    
      
    
    
      db()



        
          
        

    

  


  

      

          -opaque db()


      


Opaque handle to a database (plain or optimistic transactional).

  



  
    
      
    
    
      direction()



        
          
        

    

  


  

      

          -type direction() :: forward | reverse.


      


Iterator direction.
Specifies the order in which key-value pairs are returned:
	forward - Iterate from first to last (ascending key order)
	reverse - Iterate from last to first (descending key order)


  



  
    
      
    
    
      iter()



        
          
        

    

  


  

      

          -opaque iter()


      


Opaque handle to an iterator.

  



  
    
      
    
    
      ks()



        
          
        

    

  


  

      

          -opaque ks()


      


Opaque handle to a keyspace (plain or optimistic transactional).

  



  
    
      
    
    
      ks_option()



        
          
        

    

  


  

      

          -type ks_option() ::
          {manual_journal_persist, boolean()} |
          {max_memtable_size, pos_integer()} |
          {expect_point_read_hits, boolean()}.


      


Keyspace configuration option.
Supported options:
	{manual_journal_persist, boolean()} - If true, journal
persistence is manual and must be triggered explicitly.
Default: false
	{max_memtable_size, pos_integer()} - Maximum in-memory buffer
size in bytes. Recommended range: 8-64 MiB. Default: 64 MiB
	{expect_point_read_hits, boolean()} - If true, disables
last-level bloom filters for ~90% size reduction. Use when
point reads typically succeed. Default: false

See KeyspaceCreateOptions
in the Rust documentation.

  



  
    
      
    
    
      persist_mode()



        
          
        

    

  


  

      

          -type persist_mode() :: buffer | sync_data | sync_all.


      


Persist mode for database persistence.
Determines the durability guarantee when persisting a database:
	buffer - Flush to OS buffers only. Data survives application crash
but not power loss or OS crash. See
PersistMode::Buffer.
	sync_data - Flush with fdatasync. Ensures data is written to disk,
suitable for most file systems. See
PersistMode::SyncData.
	sync_all - Flush with fsync. Strongest guarantee, ensuring both
data and metadata are written to disk. See
PersistMode::SyncAll.

See PersistMode
in the Rust documentation.

  



  
    
      
    
    
      range()



        
          
        

    

  


  

      

          -type range() :: inclusive | exclusive.


      


Range boundary type.
Specifies whether the end boundary of a range is included:
	inclusive - End boundary is included in the range [Start, End]
	exclusive - End boundary is excluded from the range [Start, End)


  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          -type result() :: ok | {error, Reason :: term()}.


      


Result type for operations that don't return a value on success.

  



  
    
      
    
    
      result(T)



        
          
        

    

  


  

      

          -type result(T) :: {ok, T} | {error, Reason :: term()}.


      


Result type for operations that return a value on success.

  



  
    
      
    
    
      result(T, S)



        
          
        

    

  


  

      

          -type result(T, S) :: {ok, T} | {error, Reason :: term()} | S.


      


Result type for operations that return a value on success, an error,
or a sentinal.

  



  
    
      
    
    
      snapshot()



        
          
        

    

  


  

      

          -opaque snapshot()


      


Opaque handle to a database snapshot.

  



  
    
      
    
    
      tx()



        
          
        

    

  


  

      

          -opaque tx()


      


Opaque handle to a write transaction.

  


        

      

      
        Functions


        


  
    
      
    
    
      approximate_len/1



        
          
        

    

  


  

      

          -spec approximate_len(ks()) -> non_neg_integer().


      


Returns the approximate number of key-value pairs in the keyspace.

  



  
    
      
    
    
      batch/1



        
          
        

    

  


  

      

          -spec batch(db()) -> result(batch()).


      


Creates a write batch for atomic multi-keyspace writes.

  



  
    
      
    
    
      clear/1



        
          
        

    

  


  

      

          -spec clear(ks()) -> result().


      


Clears the entire keyspace.

  



  
    
      
    
    
      collect(Iter)



        
          
        

    

  


  

      

          -spec collect(iter()) -> {ok, [{binary(), binary()}]} | {error, term()}.


      


Returns a list of all remaining key-value pairs from the iterator.

  



  
    
      
    
    
      collect(Iter, N)



        
          
        

    

  


  

      

          -spec collect(iter(), pos_integer()) -> {ok, [{binary(), binary()}]} | {error, term()}.


      


Returns a list of up to N key-value pairs from the iterator.

  



  
    
      
    
    
      collect_keys(Iter)



        
          
        

    

  


  

      

          -spec collect_keys(iter()) -> {ok, [binary()]} | {error, term()}.


      


Returns a list of all remaining keys from the iterator.

  



  
    
      
    
    
      collect_keys(Iter, N)



        
          
        

    

  


  

      

          -spec collect_keys(iter(), pos_integer()) -> {ok, [binary()]} | {error, term()}.


      


Returns a list of up to N keys from the iterator.

  



  
    
      
    
    
      collect_values(Iter)



        
          
        

    

  


  

      

          -spec collect_values(iter()) -> {ok, [binary()]} | {error, term()}.


      


Returns a list of all remaining values from the iterator.

  



  
    
      
    
    
      collect_values(Iter, N)



        
          
        

    

  


  

      

          -spec collect_values(iter(), pos_integer()) -> {ok, [binary()]} | {error, term()}.


      


Returns a list of up to N values from the iterator.

  



  
    
      
    
    
      commit/1



        
          
        

    

  


  

      

          -spec commit(batch() | tx()) -> result().


      


Commits a batch or transaction.

  



  
    
      
    
    
      contains_key/2



        
          
        

    

  


  

      

          -spec contains_key(ks(), Key :: binary()) -> result(boolean()).


      


Returns true if Key exists in the keyspace.

  



  
    
      
    
    
      destroy(Iter)



        
          
        

    

  


  

      

          -spec destroy(iter()) -> ok.


      


Destroys the iterator. Call this to release resources without waiting for GC.

  



  
    
      
    
    
      disk_space/1



        
          
        

    

  


  

      

          -spec disk_space(ks()) -> non_neg_integer().


      


Returns the approximate disk space used by the keyspace in bytes.

  



  
    
      
    
    
      first_key_value/1



        
          
        

    

  


  

      

          -spec first_key_value(ks()) -> result({binary(), binary()}).


      


Returns the first key-value pair in the keyspace.

  



  
    
      
    
    
      get/2



        
          
        

    

  


  

      

          -spec get(ks(), Key :: binary()) -> result(binary(), not_found).


      


Returns the value for Key, or not_found if it doesn't exist.

  



  
    
      
    
    
      get/3



        
          
        

    

  


  

      

          -spec get(tx(), ks(), Key :: binary()) -> result(binary());
         (snapshot(), ks(), Key :: binary()) -> result(binary(), not_found).


      


Returns the value for Key within a transaction or snapshot.

  



  
    
      
    
    
      insert/3



        
          
        

    

  


  

      

          -spec insert(ks(), Key :: binary(), Value :: binary()) -> result().


      


Inserts or updates Key with Value.

  



  
    
      
    
    
      insert/4



        
          
        

    

  


  

      

          -spec insert(batch(), ks(), Key :: binary(), Value :: binary()) -> result();
            (tx(), ks(), Key :: binary(), Value :: binary()) -> result().


      


Inserts or updates Key with Value within a batch or transaction.

  



  
    
      
    
    
      is_empty/1



        
          
        

    

  


  

      

          -spec is_empty(batch()) -> boolean().


      


Returns true if the batch contains no operations.

  



  
    
      
    
    
      iter/2



        
          
        

    

  


  

      

          -spec iter(ks(), direction()) -> result(iter()).


      


Creates an iterator over all key-value pairs in the keyspace.

  



  
    
      
    
    
      iter/3



        
          
        

    

  


  

      

          -spec iter(ks(), direction(), Prefix :: binary()) -> result(iter()).


      


Creates an iterator over keys matching Prefix.

  



  
    
      
    
    
      iter/4



        
          
        

    

  


  

      

          -spec iter(ks(), direction(), range(), {Start :: binary(), End :: binary()}) -> result(iter()).


      


Creates an iterator over keys in the range {Start, End}.

  



  
    
      
    
    
      keyspace/2



        
          
        

    

  


  

      

          -spec keyspace(db(), Name :: binary()) -> result(ks()).


      


Opens or creates a keyspace with Name.

  



  
    
      
    
    
      keyspace/3



        
          
        

    

  


  

      

          -spec keyspace(db(), Name :: binary(), Opts :: [ks_option()]) -> result(ks()).


      


Opens or creates a keyspace with Name and Opts.

  



  
    
      
    
    
      last_key_value/1



        
          
        

    

  


  

      

          -spec last_key_value(ks()) -> result({binary(), binary()}).


      


Returns the last key-value pair in the keyspace.

  



  
    
      
    
    
      len/1



        
          
        

    

  


  

      

          -spec len(batch() | ks()) -> non_neg_integer() | result(non_neg_integer()).


      


For batches, returns the number of operations. For plain keyspaces,
returns the exact number of key-value pairs (O(n)).

  



  
    
      
    
    
      next(Iter)



        
          
        

    

  


  

      

          -spec next(iter()) -> {ok, {binary(), binary()}} | done | {error, term()}.


      


Returns the next key-value pair from the iterator, or done if exhausted.

  



  
    
      
    
    
      open(Path)



        
          
        

    

  


  

      

          -spec open(Path :: file:name_all()) -> result(db()).


      


Opens a database at Path with default options.

  



  
    
      
    
    
      open(Path, Options)



        
          
        

    

  


  

      

          -spec open(Path :: file:name_all(), Options :: [config_option() | {optimistic, boolean()}]) ->
              result(db()).


      


Opens a database at Path with Options.

  



  
    
      
    
    
      path/1



        
          
        

    

  


  

      

          -spec path(ks()) -> binary().


      


Returns the filesystem path to the keyspace directory.

  



  
    
      
    
    
      persist/2



        
          
        

    

  


  

      

          -spec persist(db(), Mode :: persist_mode()) -> result().


      


Persists the database journal with the given Mode.

  



  
    
      
    
    
      remove/2



        
          
        

    

  


  

      

          -spec remove(ks(), Key :: binary()) -> result().


      


Removes Key from the keyspace.

  



  
    
      
    
    
      remove/3



        
          
        

    

  


  

      

          -spec remove(batch(), ks(), Key :: binary()) -> result();
            (tx(), ks(), Key :: binary()) -> result().


      


Removes Key from the keyspace within a batch or transaction.

  



  
    
      
    
    
      rollback/1



        
          
        

    

  


  

      

          -spec rollback(tx()) -> result().


      


Rolls back a transaction, discarding all changes.

  



  
    
      
    
    
      size_of/2



        
          
        

    

  


  

      

          -spec size_of(ks(), Key :: binary()) -> result(non_neg_integer()).


      


Returns the size of the value for Key in bytes.

  



  
    
      
    
    
      snapshot/1



        
          
        

    

  


  

      

          -spec snapshot(db()) -> result(snapshot()).


      


Creates a point-in-time snapshot for consistent reads.

  



  
    
      
    
    
      take/2



        
          
        

    

  


  

      

          -spec take(ks(), Key :: binary()) -> result(binary()).


      


Removes and returns the value for Key. Only available on transactional keyspaces.

  



  
    
      
    
    
      write_tx/1



        
          
        

    

  


  

      

          -spec write_tx(db()) -> result(tx()).


      


Creates an optimistic write transaction.

  


        

      


  

    
fjall_db 
    



      
Plain non-transactional database operations.
This module provides operations for managing a plain Fjall database without
transaction support. For transactional databases, use fjall_otx_db instead.
See Database
in the Rust documentation.

      


      
        Summary


  
    Types
  


    
      
        db()

      


        Opaque handle to a plain Fjall database instance.



    





  
    Functions
  


    
      
        batch(Database)

      


        Creates a new write batch for atomic multi-keyspace writes.



    


    
      
        keyspace(Database, Name)

      


        Opens or creates a keyspace within a database with default options.



    


    
      
        keyspace(Database, Name, Options)

      


        Opens or creates a keyspace within a database with configuration options.



    


    
      
        open(Path)

      


        Opens a database at the given path with default configuration options.



    


    
      
        open(Path, Options)

      


        Opens a database at the given path with custom configuration options.



    


    
      
        persist(Database, Mode)

      


        Persists the database to disk with the specified durability mode.



    





      


      
        Types


        


  
    
      
    
    
      db()



        
          
        

    

  


  

      

          -nominal db() :: reference().


      


Opaque handle to a plain Fjall database instance.
Databases are root instances that can contain multiple keyspaces. Use
open/1 or open/2 to create or open a database.

  


        

      

      
        Functions


        


  
    
      
    
    
      batch(Database)



        
          
        

    

  


  

      

          -spec batch(Database :: db()) -> fjall:result(fjall_wb:wb()).


      


Creates a new write batch for atomic multi-keyspace writes.
Write batches allow grouping multiple write operations across different
keyspaces into a single atomic operation.
Returns {ok, WriteBatch} on success or {error, Reason} on failure.
Example
{ok, Database} = fjall_db:open("./db"),
{ok, Batch} = fjall_db:batch(Database),
ok = fjall_wb:insert(Batch, Keyspace1, <<"key1">>, <<"value1">>),
ok = fjall_wb:insert(Batch, Keyspace2, <<"key2">>, <<"value2">>),
ok = fjall_wb:commit(Batch)
See Database::batch
in the Rust documentation.
See fjall_wb for write batch operations.

  



  
    
      
    
    
      keyspace(Database, Name)



        
          
        

    

  


  

      

          -spec keyspace(Database :: db(), Name :: binary()) -> fjall:result(fjall_ks:ks()).


      


Opens or creates a keyspace within a database with default options.
Keyspaces provide logical separation of data within a single database.
If a keyspace with the given name already exists, it is opened.
Otherwise, a new keyspace is created.
Returns {ok, Keyspace} on success or {error, Reason} on failure.
Example
{ok, Database} = fjall_db:open("./db"),
{ok, Keyspace} = fjall_db:keyspace(Database, <<"users">>)
See Database::keyspace
in the Rust documentation.
See fjall_ks for keyspace operations.

  



  
    
      
    
    
      keyspace(Database, Name, Options)



        
          
        

    

  


  

      

          -spec keyspace(Database :: db(), Name :: binary(), Options :: [fjall:ks_option()]) ->
                  fjall:result(fjall_ks:ks()).


      


Opens or creates a keyspace within a database with configuration options.
Returns {ok, Keyspace} on success or {error, Reason} on failure.

  



  
    
      
    
    
      open(Path)



        
          
        

    

  


  

      

          -spec open(Path :: file:name_all()) -> fjall:result(db()).


      


Opens a database at the given path with default configuration options.
The path can be a string, binary, or atom representing a file system
path. If the database already exists at the given path, it will be
opened. Otherwise, a new database will be created.
Returns {ok, Database} on success or {error, Reason} on failure.
Example
{ok, Database} = fjall_db:open("/var/lib/mydb")
See Database::open
in the Rust documentation.

  



  
    
      
    
    
      open(Path, Options)



        
          
        

    

  


  

      

          -spec open(Path :: file:name_all(), Options :: [fjall:config_option()]) -> fjall:result(db()).


      


Opens a database at the given path with custom configuration options.
Configuration options allow fine-tuning of Fjall's behavior for
specific workloads. Options are provided as a list of tuples. Unknown
options will result in an error.
Returns {ok, Database} on success or {error, Reason} on failure.
Example
Options = [
    {cache_size, 512 * 1024 * 1024},  % 512MB cache
    {worker_threads, 4}  % 4 worker threads
],
{ok, Database} = fjall_db:open("/var/lib/mydb", Options)
See fjall:config_option/0 for available configuration options.

  



  
    
      
    
    
      persist(Database, Mode)



        
          
        

    

  


  

      

          -spec persist(Database :: db(), Mode :: fjall:persist_mode()) -> fjall:result().


      


Persists the database to disk with the specified durability mode.
This function flushes all in-memory data and journals to storage
according to the specified persist mode.
Returns ok on success or {error, Reason} on failure.
Example
{ok, Database} = fjall_db:open("./db"),
ok = fjall_db:persist(Database, sync_all)
See fjall:persist_mode/0 for available persist modes.
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Iterator operations for keyspace scanning.

      


      
        Summary


  
    Types
  


    
      
        iter()

      


        Opaque handle to a keyspace iterator.



    


    
      
        kv()

      


        A key-value pair returned by iterator operations.



    





  
    Functions
  


    
      
        collect(Iter)

      


        Collects all remaining items from the iterator.



    


    
      
        collect(Iter, N)

      


        Collects up to N items from the iterator.



    


    
      
        collect_keys(Iter)

      


        Collects all remaining keys from the iterator.



    


    
      
        collect_keys(Iter, N)

      


        Collects up to N keys from the iterator.



    


    
      
        collect_values(Iter)

      


        Collects all remaining values from the iterator.



    


    
      
        collect_values(Iter, N)

      


        Collects up to N values from the iterator.



    


    
      
        destroy(Iter)

      


        Explicitly destroys an iterator to release resources early.



    


    
      
        next(Iter)

      


        Gets the next item from the iterator.



    





      


      
        Types


        


  
    
      
    
    
      iter()



        
          
        

    

  


  

      

          -nominal iter() :: reference().


      


Opaque handle to a keyspace iterator.
Iterators are created using fjall_ks:iter/2, fjall_ks:iter/3 (prefix),
or fjall_ks:iter/4 (range) and their equivalents in fjall_otx_ks.

  



  
    
      
    
    
      kv()



        
          
        

    

  


  

      

          -type kv() :: {Key :: binary(), Value :: binary()}.


      


A key-value pair returned by iterator operations.

  


        

      

      
        Functions


        


  
    
      
    
    
      collect(Iter)



        
          
        

    

  


  

      

          -spec collect(iter()) -> {ok, [kv()]} | {error, term()}.


      


Collects all remaining items from the iterator.
Returns {ok, Items} where Items is a list of all remaining key-value
pairs, or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward, <<"user:">>),
{ok, Items} = fjall_iter:collect(Iter),
io:format("Found ~p items~n", [length(Items)])

  



  
    
      
    
    
      collect(Iter, N)



        
          
        

    

  


  

      

          -spec collect(iter(), pos_integer()) -> {ok, [kv()]} | {error, term()}.


      


Collects up to N items from the iterator.
Returns {ok, Items} where Items is a list of key-value pairs (may be
empty if iterator is exhausted), or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward),
{ok, Items} = fjall_iter:collect(Iter, 10),
lists:foreach(fun({K, V}) -> io:format("~s: ~s~n", [K, V]) end, Items)

  



  
    
      
    
    
      collect_keys(Iter)



        
          
        

    

  


  

      

          -spec collect_keys(iter()) -> {ok, [binary()]} | {error, term()}.


      


Collects all remaining keys from the iterator.
Returns {ok, Keys} where Keys is a list of all remaining keys,
or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward, <<"user:">>),
{ok, Keys} = fjall_iter:collect_keys(Iter),
io:format("Found ~p keys~n", [length(Keys)])

  



  
    
      
    
    
      collect_keys(Iter, N)



        
          
        

    

  


  

      

          -spec collect_keys(iter(), pos_integer()) -> {ok, [binary()]} | {error, term()}.


      


Collects up to N keys from the iterator.
Returns {ok, Keys} where Keys is a list of keys (may be empty if
iterator is exhausted), or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward),
{ok, Keys} = fjall_iter:collect_keys(Iter, 10),
lists:foreach(fun(K) -> io:format("~s~n", [K]) end, Keys)

  



  
    
      
    
    
      collect_values(Iter)



        
          
        

    

  


  

      

          -spec collect_values(iter()) -> {ok, [binary()]} | {error, term()}.


      


Collects all remaining values from the iterator.
Returns {ok, Values} where Values is a list of all remaining values,
or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward, <<"user:">>),
{ok, Values} = fjall_iter:collect_values(Iter),
io:format("Found ~p values~n", [length(Values)])

  



  
    
      
    
    
      collect_values(Iter, N)



        
          
        

    

  


  

      

          -spec collect_values(iter(), pos_integer()) -> {ok, [binary()]} | {error, term()}.


      


Collects up to N values from the iterator.
Returns {ok, Values} where Values is a list of values (may be empty if
iterator is exhausted), or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward),
{ok, Values} = fjall_iter:collect_values(Iter, 10),
lists:foreach(fun(V) -> io:format("~s~n", [V]) end, Values)

  



  
    
      
    
    
      destroy(Iter)



        
          
        

    

  


  

      

          -spec destroy(iter()) -> ok.


      


Explicitly destroys an iterator to release resources early.
Iterators are automatically cleaned up when garbage collected, but
calling destroy/1 releases the underlying resources immediately.
Returns ok.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward),
{ok, _} = fjall_iter:collect(Iter, 10),
ok = fjall_iter:destroy(Iter)

  



  
    
      
    
    
      next(Iter)



        
          
        

    

  


  

      

          -spec next(iter()) -> {ok, kv()} | done | {error, term()}.


      


Gets the next item from the iterator.
Returns {ok, {Key, Value}} if there is a next item, done if the
iterator is exhausted, or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward),
case fjall_iter:next(Iter) of
    {ok, {Key, Value}} ->
        io:format("Key: ~s, Value: ~s~n", [Key, Value]);
    done ->
        io:format("No more items~n")
end

  


        

      


  

    
fjall_ks 
    



      
Plain non-transactional keyspace operations.
This module provides operations for interacting with keyspaces in a plain
(non-transactional) Fjall database. Keyspaces are logical separations of
data within a database.
See Keyspace
in the Rust documentation.

      


      
        Summary


  
    Types
  


    
      
        ks()

      


        Opaque handle to a keyspace within a plain database.



    





  
    Functions
  


    
      
        approximate_len(Keyspace)

      


        Returns the approximate number of key-value pairs in the keyspace.



    


    
      
        clear(Keyspace)

      


        Clears the entire keyspace in O(1) time.



    


    
      
        contains_key(Keyspace, Key)

      


        Checks if a key exists in the keyspace.



    


    
      
        disk_space(Keyspace)

      


        Returns the approximate disk space used by the keyspace in bytes.



    


    
      
        first_key_value(Keyspace)

      


        Returns the first key-value pair in the keyspace (by key order).



    


    
      
        get(Keyspace, Key)

      


        Retrieves the value associated with a key from the keyspace.



    


    
      
        insert(Keyspace, Key, Value)

      


        Inserts or updates a key-value pair in the keyspace.



    


    
      
        iter(Ks, Direction)

      


        Creates an iterator over all key-value pairs in the keyspace.



    


    
      
        iter(Ks, Direction, Prefix)

      


        Creates an iterator over keys with a given prefix.



    


    
      
        iter/4

      


        Creates an iterator over a range of keys.



    


    
      
        last_key_value(Keyspace)

      


        Returns the last key-value pair in the keyspace (by key order).



    


    
      
        len(Keyspace)

      


        Returns the exact number of key-value pairs in the keyspace.



    


    
      
        path(Keyspace)

      


        Returns the path to the keyspace directory on disk.



    


    
      
        remove(Keyspace, Key)

      


        Removes a key-value pair from the keyspace.



    


    
      
        size_of(Keyspace, Key)

      


        Returns the size of the value for a key in bytes.



    





      


      
        Types


        


  
    
      
    
    
      ks()



        
          
        

    

  


  

      

          -nominal ks() :: reference().


      


Opaque handle to a keyspace within a plain database.
Keyspaces are logical separations of data within a database. Use
fjall_db:keyspace/2 to open a keyspace for key-value operations.

  


        

      

      
        Functions


        


  
    
      
    
    
      approximate_len(Keyspace)



        
          
        

    

  


  

      

          -spec approximate_len(Keyspace :: ks()) -> non_neg_integer().


      


Returns the approximate number of key-value pairs in the keyspace.
This is an estimate and may not be exact due to pending compactions
and tombstones.
Example
Count = fjall_ks:approximate_len(Keyspace),
io:format("Keyspace has approximately ~p items~n", [Count])
See Keyspace::approximate_len
in the Rust documentation.

  



  
    
      
    
    
      clear(Keyspace)



        
          
        

    

  


  

      

          -spec clear(Keyspace :: ks()) -> fjall:result().


      


Clears the entire keyspace in O(1) time.
See Keyspace::clear
in the Rust documentation.

  



  
    
      
    
    
      contains_key(Keyspace, Key)



        
          
        

    

  


  

      

          -spec contains_key(Keyspace :: ks(), Key :: binary()) -> fjall:result(boolean()).


      


Checks if a key exists in the keyspace.
Returns {ok, true} if the key exists, {ok, false} otherwise.
Example
{ok, Exists} = fjall_ks:contains_key(Keyspace, <<"alice">>),
case Exists of
    true -> io:format("Alice exists~n");
    false -> io:format("Alice does not exist~n")
end
See Keyspace::contains_key
in the Rust documentation.

  



  
    
      
    
    
      disk_space(Keyspace)



        
          
        

    

  


  

      

          -spec disk_space(Keyspace :: ks()) -> non_neg_integer().


      


Returns the approximate disk space used by the keyspace in bytes.
This is an approximation and may not reflect the exact size on disk.
Example
Size = fjall_ks:disk_space(Keyspace),
io:format("Keyspace size: ~p bytes~n", [Size])
See Keyspace::disk_space
in the Rust documentation.

  



  
    
      
    
    
      first_key_value(Keyspace)



        
          
        

    

  


  

      

          -spec first_key_value(Keyspace :: ks()) -> fjall:result({binary(), binary()}).


      


Returns the first key-value pair in the keyspace (by key order).
Returns {ok, {Key, Value}} if the keyspace is not empty, or
{error, not_found} if the keyspace is empty.
Errors
	{error, not_found} - Keyspace is empty

Example
case fjall_ks:first_key_value(Keyspace) of
    {ok, {Key, Value}} ->
        io:format("First entry: ~s => ~s~n", [Key, Value]);
    {error, not_found} ->
        io:format("Keyspace is empty~n")
end
See Keyspace::first_key_value
in the Rust documentation.

  



  
    
      
    
    
      get(Keyspace, Key)



        
          
        

    

  


  

      

          -spec get(Keyspace :: ks(), Key :: binary()) -> {ok, binary()} | not_found | {error, term()}.


      


Retrieves the value associated with a key from the keyspace.
Returns {ok, Value} if the key exists, not_found if the key does
not exist, or {error, Reason} on other errors.
Example
case fjall_ks:get(Keyspace, <<"alice">>) of
    {ok, Email} ->
        io:format("Alice's email: ~s~n", [Email]);
    not_found ->
        io:format("Alice not found~n");
    {error, Reason} ->
        io:format("Error: ~p~n", [Reason])
end
See Keyspace::get
in the Rust documentation.

  



  
    
      
    
    
      insert(Keyspace, Key, Value)



        
          
        

    

  


  

      

          -spec insert(Keyspace :: ks(), Key :: binary(), Value :: binary()) -> fjall:result().


      


Inserts or updates a key-value pair in the keyspace.
If the key already exists, its value is overwritten. Both keys and
values must be binaries.
Returns ok on success or {error, Reason} on failure.
Example
ok = fjall_ks:insert(Keyspace, <<"alice">>, <<"alice@example.com">>)
See Keyspace::insert
in the Rust documentation.

  



  
    
      
    
    
      iter(Ks, Direction)



        
          
        

    

  


  

      

          -spec iter(ks(), fjall:direction()) -> fjall:result(fjall_iter:iter()).


      


Creates an iterator over all key-value pairs in the keyspace.
Returns {ok, Iterator} on success or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward),
{ok, Items} = fjall_iter:collect(Iter)
See Keyspace::iter
in the Rust documentation.

  



  
    
      
    
    
      iter(Ks, Direction, Prefix)



        
          
        

    

  


  

      

          -spec iter(ks(), fjall:direction(), Prefix :: binary()) -> fjall:result(fjall_iter:iter()).


      


Creates an iterator over keys with a given prefix.
Returns {ok, Iterator} on success or {error, Reason} on failure.
Example
{ok, Iter} = fjall_ks:iter(Keyspace, forward, <<"user:">>),
{ok, Items} = fjall_iter:collect(Iter)
%% Returns all items with keys starting with "user:"
See Keyspace::prefix
in the Rust documentation.

  



  
    
      
    
    
      iter/4



        
          
        

    

  


  

      

          -spec iter(ks(), fjall:direction(), fjall:range(), {Start :: binary(), End :: binary()}) ->
              fjall:result(fjall_iter:iter()).


      


Creates an iterator over a range of keys.
The range boundary type is controlled by the Range parameter:
	inclusive - Range is [Start, End] (end is included)
	exclusive - Range is [Start, End) (end is excluded)

Returns {ok, Iterator} on success or {error, Reason} on failure.
Example
%% Exclusive range [a, d) - returns "a", "b", "c" but not "d"
{ok, Iter1} = fjall_ks:iter(Keyspace, forward, exclusive, {<<"a">>, <<"d">>}),

%% Inclusive range [a, d] - returns "a", "b", "c", "d"
{ok, Iter2} = fjall_ks:iter(Keyspace, forward, inclusive, {<<"a">>, <<"d">>}),

%% Reverse order
{ok, Iter3} = fjall_ks:iter(Keyspace, reverse, exclusive, {<<"a">>, <<"d">>})
See Keyspace::range
in the Rust documentation.

  



  
    
      
    
    
      last_key_value(Keyspace)



        
          
        

    

  


  

      

          -spec last_key_value(Keyspace :: ks()) -> fjall:result({binary(), binary()}).


      


Returns the last key-value pair in the keyspace (by key order).
Returns {ok, {Key, Value}} if the keyspace is not empty, or
{error, not_found} if the keyspace is empty.
Errors
	{error, not_found} - Keyspace is empty

Example
case fjall_ks:last_key_value(Keyspace) of
    {ok, {Key, Value}} ->
        io:format("Last entry: ~s => ~s~n", [Key, Value]);
    {error, not_found} ->
        io:format("Keyspace is empty~n")
end
See Keyspace::last_key_value
in the Rust documentation.

  



  
    
      
    
    
      len(Keyspace)



        
          
        

    

  


  

      

          -spec len(Keyspace :: ks()) -> fjall:result(non_neg_integer()).


      


Returns the exact number of key-value pairs in the keyspace.
This scans the entire keyspace, so it has O(n) complexity.
For a faster approximation, use approximate_len/1.
Example
{ok, Count} = fjall_ks:len(Keyspace),
io:format("Keyspace has ~p items~n", [Count])
See Keyspace::len
in the Rust documentation.

  



  
    
      
    
    
      path(Keyspace)



        
          
        

    

  


  

      

          -spec path(Keyspace :: ks()) -> binary().


      


Returns the path to the keyspace directory on disk.
Example
Path = fjall_ks:path(Keyspace),
io:format("Keyspace path: ~s~n", [Path])
See Keyspace::path
in the Rust documentation.

  



  
    
      
    
    
      remove(Keyspace, Key)



        
          
        

    

  


  

      

          -spec remove(Keyspace :: ks(), Key :: binary()) -> fjall:result().


      


Removes a key-value pair from the keyspace.
If the key does not exist, this is a no-op and still returns ok.
Returns ok on success or {error, Reason} on failure.
Example
ok = fjall_ks:remove(Keyspace, <<"alice">>)
See Keyspace::remove
in the Rust documentation.

  



  
    
      
    
    
      size_of(Keyspace, Key)



        
          
        

    

  


  

      

          -spec size_of(Keyspace :: ks(), Key :: binary()) -> fjall:result(non_neg_integer()).


      


Returns the size of the value for a key in bytes.
Returns {ok, Size} if the key exists, or {error, not_found} if not.
Errors
	{error, not_found} - Key does not exist in the keyspace

Example
case fjall_ks:size_of(Keyspace, <<"alice">>) of
    {ok, Size} ->
        io:format("Alice's value is ~p bytes~n", [Size]);
    {error, not_found} ->
        io:format("Alice not found~n")
end
See Keyspace::size_of
in the Rust documentation.

  


        

      


  

    
fjall_otx_db 
    



      
Optimistic transactional database operations.
See OptimisticTxDatabase
in the Rust documentation.

      


      
        Summary


  
    Types
  


    
      
        otx_db()

      


        Opaque handle to an optimistic transactional database instance.



    





  
    Functions
  


    
      
        keyspace(Database, Name)

      


        Opens or creates a keyspace in a transactional database with default options.



    


    
      
        keyspace(Database, Name, Options)

      


        Opens or creates a keyspace in a transactional database with options.



    


    
      
        open(Path)

      


        Opens a transactional database at the given path with default configuration.



    


    
      
        open(Path, Options)

      


        Opens a transactional database with configuration options.



    


    
      
        persist(Database, Mode)

      


        Persists the database to disk with the specified durability mode.



    


    
      
        snapshot(Database)

      


        Begins a read transaction (snapshot) on the database.



    


    
      
        write_tx(Database)

      


        Begins a write transaction on the database.



    





      


      
        Types


        


  
    
      
    
    
      otx_db()



        
          
        

    

  


  

      

          -nominal otx_db() :: reference().


      


Opaque handle to an optimistic transactional database instance.

  


        

      

      
        Functions


        


  
    
      
    
    
      keyspace(Database, Name)



        
          
        

    

  


  

      

          -spec keyspace(Database :: otx_db(), Name :: binary()) -> fjall:result(fjall_otx_ks:otx_ks()).


      


Opens or creates a keyspace in a transactional database with default options.
Returns a keyspace handle for use in transactions.
Returns {ok, Keyspace} on success or {error, Reason} on failure.
Example
{ok, Database} = fjall_otx_db:open("./db"),
{ok, Keyspace} = fjall_otx_db:keyspace(Database, <<"users">>)
See OptimisticTxDatabase::keyspace
in the Rust documentation.
See fjall_otx_tx and fjall_snapshot for keyspace operations.

  



  
    
      
    
    
      keyspace(Database, Name, Options)



        
          
        

    

  


  

      

          -spec keyspace(Database :: otx_db(), Name :: binary(), Options :: [fjall:ks_option()]) ->
                  fjall:result(fjall_otx_ks:otx_ks()).


      


Opens or creates a keyspace in a transactional database with options.
Returns {ok, Keyspace} on success or {error, Reason} on failure.

  



  
    
      
    
    
      open(Path)



        
          
        

    

  


  

      

          -spec open(Path :: file:name_all()) -> fjall:result(otx_db()).


      


Opens a transactional database at the given path with default configuration.
Returns {ok, Database} on success or {error, Reason} on failure.
Example
{ok, Database} = fjall_otx_db:open("/var/lib/txn_db")
See OptimisticTxDatabase::open
in the Rust documentation.

  



  
    
      
    
    
      open(Path, Options)



        
          
        

    

  


  

      

          -spec open(Path :: file:name_all(), Options :: [fjall:config_option()]) -> fjall:result(otx_db()).


      


Opens a transactional database with configuration options.
Accepts the same configuration options as fjall_db:open/2. The transactional
database can be used for both transactional and non-transactional
keyspace operations.
Returns {ok, Database} on success or {error, Reason} on failure.
Example
Options = [
    {cache_size, 512 * 1024 * 1024},
    {worker_threads, 4}
],
{ok, Database} = fjall_otx_db:open("/var/lib/txn_db", Options)
See fjall:config_option/0 for available configuration options.

  



  
    
      
    
    
      persist(Database, Mode)



        
          
        

    

  


  

      

          -spec persist(Database :: otx_db(), Mode :: fjall:persist_mode()) -> fjall:result().


      


Persists the database to disk with the specified durability mode.
This function flushes all in-memory data and journals to storage
according to the specified persist mode.
Returns ok on success or {error, Reason} on failure.
Example
{ok, Database} = fjall_otx_db:open("./db"),
ok = fjall_otx_db:persist(Database, sync_all)
See fjall:persist_mode/0 for available persist modes.

  



  
    
      
    
    
      snapshot(Database)



        
          
        

    

  


  

      

          -spec snapshot(Database :: otx_db()) -> fjall:result(fjall_snapshot:snapshot()).


      


Begins a read transaction (snapshot) on the database.
Returns a read-only transaction handle that sees a consistent
point-in-time view of the data. Multiple read transactions can run
concurrently.
Returns {ok, Snapshot} on success or {error, Reason} on failure.
Example
{ok, Snapshot} = fjall_otx_db:snapshot(Database),
{ok, Value} = fjall_snapshot:get(Snapshot, Keyspace, <<"key">>)
See OptimisticTxDatabase::read_tx
in the Rust documentation.
See fjall_snapshot for snapshot operations.

  



  
    
      
    
    
      write_tx(Database)



        
          
        

    

  


  

      

          -spec write_tx(Database :: otx_db()) -> fjall:result(fjall_otx_tx:write_tx()).


      


Begins a write transaction on the database.
Returns a transaction handle that can be used for atomic multi-keyspace
writes. The transaction must be explicitly committed with
fjall_otx_tx:commit/1 or rolled back with fjall_otx_tx:rollback/1.
Returns {ok, Transaction} on success or {error, Reason} on failure.
Example
{ok, Txn} = fjall_otx_db:write_tx(Database),
ok = fjall_otx_tx:insert(Txn, Keyspace1, <<"key1">>, <<"value1">>),
ok = fjall_otx_tx:insert(Txn, Keyspace2, <<"key2">>, <<"value2">>),
ok = fjall_otx_tx:commit(Txn)
See OptimisticTxDatabase::write_tx
in the Rust documentation.
See fjall_otx_tx for transaction operations.

  


        

      


  

    
fjall_otx_ks 
    



      
Optimistic transactional keyspace operations.
This module provides convenience methods for optimistic transactional keyspaces
that auto-wrap single operations in transactions. For multi-operation transactions,
use fjall_otx_tx instead.
See OptimisticTxKeyspace
in the Rust documentation.

      


      
        Summary


  
    Types
  


    
      
        otx_ks()

      


        Opaque handle to a keyspace in an optimistic transactional database.



    





  
    Functions
  


    
      
        approximate_len(Keyspace)

      


        Returns the approximate number of key-value pairs in the keyspace.



    


    
      
        contains_key(Keyspace, Key)

      


        Checks if a key exists in the keyspace.



    


    
      
        first_key_value(Keyspace)

      


        Returns the first key-value pair in the keyspace (by key order).



    


    
      
        get(Keyspace, Key)

      


        Retrieves the value associated with a key from the keyspace.



    


    
      
        insert(Keyspace, Key, Value)

      


        Inserts or updates a key-value pair in the keyspace.



    


    
      
        iter(Ks, Direction)

      


        Creates an iterator over all key-value pairs in the keyspace.



    


    
      
        iter(Ks, Direction, Prefix)

      


        Creates an iterator over keys with a given prefix.



    


    
      
        iter/4

      


        Creates an iterator over a range of keys.



    


    
      
        last_key_value(Keyspace)

      


        Returns the last key-value pair in the keyspace (by key order).



    


    
      
        path(Keyspace)

      


        Returns the path to the keyspace directory on disk.



    


    
      
        remove(Keyspace, Key)

      


        Removes a key-value pair from the keyspace.



    


    
      
        size_of(Keyspace, Key)

      


        Returns the size of the value for a key in bytes.



    


    
      
        take(Keyspace, Key)

      


        Removes and returns the value associated with a key.



    





      


      
        Types


        


  
    
      
    
    
      otx_ks()



        
          
        

    

  


  

      

          -nominal otx_ks() :: reference().


      


Opaque handle to a keyspace in an optimistic transactional database.
Use fjall_otx_db:keyspace/2 to open a transactional keyspace. Operations
on this keyspace can be performed directly using the functions in this module
(which auto-wrap in transactions), or via explicit transactions using
fjall_otx_tx, or via snapshots using fjall_snapshot.

  


        

      

      
        Functions


        


  
    
      
    
    
      approximate_len(Keyspace)



        
          
        

    

  


  

      

          -spec approximate_len(Keyspace :: otx_ks()) -> non_neg_integer().


      


Returns the approximate number of key-value pairs in the keyspace.
This is an estimate and may not be exact due to pending compactions
and tombstones.
Example
Count = fjall_otx_ks:approximate_len(Keyspace),
io:format("Keyspace has approximately ~p items~n", [Count])
See OptimisticTxKeyspace::approximate_len
in the Rust documentation.

  



  
    
      
    
    
      contains_key(Keyspace, Key)



        
          
        

    

  


  

      

          -spec contains_key(Keyspace :: otx_ks(), Key :: binary()) -> fjall:result(boolean()).


      


Checks if a key exists in the keyspace.
This is a convenience method that auto-wraps the operation in a transaction.
Returns {ok, true} if the key exists, {ok, false} otherwise.
Example
{ok, Exists} = fjall_otx_ks:contains_key(Keyspace, <<"alice">>),
case Exists of
    true -> io:format("Alice exists~n");
    false -> io:format("Alice does not exist~n")
end
See OptimisticTxKeyspace::contains_key
in the Rust documentation.

  



  
    
      
    
    
      first_key_value(Keyspace)



        
          
        

    

  


  

      

          -spec first_key_value(Keyspace :: otx_ks()) -> fjall:result({binary(), binary()}).


      


Returns the first key-value pair in the keyspace (by key order).
Returns {ok, {Key, Value}} if the keyspace is not empty, or
{error, not_found} if the keyspace is empty.
Errors
	{error, not_found} - Keyspace is empty

Example
case fjall_otx_ks:first_key_value(Keyspace) of
    {ok, {Key, Value}} ->
        io:format("First entry: ~s => ~s~n", [Key, Value]);
    {error, not_found} ->
        io:format("Keyspace is empty~n")
end
See OptimisticTxKeyspace::first_key_value
in the Rust documentation.

  



  
    
      
    
    
      get(Keyspace, Key)



        
          
        

    

  


  

      

          -spec get(Keyspace :: otx_ks(), Key :: binary()) -> {ok, binary()} | not_found | {error, term()}.


      


Retrieves the value associated with a key from the keyspace.
This is a convenience method that auto-wraps the operation in a transaction.
Returns {ok, Value} if the key exists, not_found if the key does not
exist, or {error, Reason} on other errors.
Example
case fjall_otx_ks:get(Keyspace, <<"alice">>) of
    {ok, Email} ->
        io:format("Alice's email: ~s~n", [Email]);
    not_found ->
        io:format("Alice not found~n")
end
See OptimisticTxKeyspace::get
in the Rust documentation.

  



  
    
      
    
    
      insert(Keyspace, Key, Value)



        
          
        

    

  


  

      

          -spec insert(Keyspace :: otx_ks(), Key :: binary(), Value :: binary()) -> fjall:result().


      


Inserts or updates a key-value pair in the keyspace.
This is a convenience method that auto-wraps the operation in a transaction.
If the key already exists, its value is overwritten.
Returns ok on success or {error, Reason} on failure.
Example
ok = fjall_otx_ks:insert(Keyspace, <<"alice">>, <<"alice@example.com">>)
See OptimisticTxKeyspace::insert
in the Rust documentation.

  



  
    
      
    
    
      iter(Ks, Direction)



        
          
        

    

  


  

      

          -spec iter(otx_ks(), fjall:direction()) -> fjall:result(fjall_iter:iter()).


      


Creates an iterator over all key-value pairs in the keyspace.
Returns {ok, Iterator} on success or {error, Reason} on failure.
Example
{ok, Iter} = fjall_otx_ks:iter(Keyspace, forward),
{ok, Items} = fjall_iter:collect(Iter)
See OptimisticTxKeyspace::iter
in the Rust documentation.

  



  
    
      
    
    
      iter(Ks, Direction, Prefix)



        
          
        

    

  


  

      

          -spec iter(otx_ks(), fjall:direction(), Prefix :: binary()) -> fjall:result(fjall_iter:iter()).


      


Creates an iterator over keys with a given prefix.
Returns {ok, Iterator} on success or {error, Reason} on failure.
Example
{ok, Iter} = fjall_otx_ks:iter(Keyspace, forward, <<"user:">>),
{ok, Items} = fjall_iter:collect(Iter)
%% Returns all items with keys starting with "user:"
See OptimisticTxKeyspace::prefix
in the Rust documentation.

  



  
    
      
    
    
      iter/4



        
          
        

    

  


  

      

          -spec iter(otx_ks(), fjall:direction(), fjall:range(), {Start :: binary(), End :: binary()}) ->
              fjall:result(fjall_iter:iter()).


      


Creates an iterator over a range of keys.
The range boundary type is controlled by the Range parameter:
	inclusive - Range is [Start, End] (end is included)
	exclusive - Range is [Start, End) (end is excluded)

Returns {ok, Iterator} on success or {error, Reason} on failure.
Example
%% Exclusive range [a, d) - returns "a", "b", "c" but not "d"
{ok, Iter1} = fjall_otx_ks:iter(Keyspace, forward, exclusive, {<<"a">>, <<"d">>}),

%% Inclusive range [a, d] - returns "a", "b", "c", "d"
{ok, Iter2} = fjall_otx_ks:iter(Keyspace, forward, inclusive, {<<"a">>, <<"d">>}),

%% Reverse order
{ok, Iter3} = fjall_otx_ks:iter(Keyspace, reverse, exclusive, {<<"a">>, <<"d">>})
See OptimisticTxKeyspace::range
in the Rust documentation.

  



  
    
      
    
    
      last_key_value(Keyspace)



        
          
        

    

  


  

      

          -spec last_key_value(Keyspace :: otx_ks()) -> fjall:result({binary(), binary()}).


      


Returns the last key-value pair in the keyspace (by key order).
Returns {ok, {Key, Value}} if the keyspace is not empty, or
{error, not_found} if the keyspace is empty.
Errors
	{error, not_found} - Keyspace is empty

Example
case fjall_otx_ks:last_key_value(Keyspace) of
    {ok, {Key, Value}} ->
        io:format("Last entry: ~s => ~s~n", [Key, Value]);
    {error, not_found} ->
        io:format("Keyspace is empty~n")
end
See OptimisticTxKeyspace::last_key_value
in the Rust documentation.

  



  
    
      
    
    
      path(Keyspace)



        
          
        

    

  


  

      

          -spec path(Keyspace :: otx_ks()) -> binary().


      


Returns the path to the keyspace directory on disk.
Example
Path = fjall_otx_ks:path(Keyspace),
io:format("Keyspace path: ~s~n", [Path])
See OptimisticTxKeyspace::path
in the Rust documentation.

  



  
    
      
    
    
      remove(Keyspace, Key)



        
          
        

    

  


  

      

          -spec remove(Keyspace :: otx_ks(), Key :: binary()) -> fjall:result().


      


Removes a key-value pair from the keyspace.
This is a convenience method that auto-wraps the operation in a transaction.
If the key does not exist, this is a no-op and still returns ok.
Returns ok on success or {error, Reason} on failure.
Example
ok = fjall_otx_ks:remove(Keyspace, <<"alice">>)
See OptimisticTxKeyspace::remove
in the Rust documentation.

  



  
    
      
    
    
      size_of(Keyspace, Key)



        
          
        

    

  


  

      

          -spec size_of(Keyspace :: otx_ks(), Key :: binary()) -> fjall:result(non_neg_integer()).


      


Returns the size of the value for a key in bytes.
This is a convenience method that auto-wraps the operation in a transaction.
Returns {ok, Size} if the key exists, or {error, not_found} if not.
Errors
	{error, not_found} - Key does not exist in the keyspace

Example
case fjall_otx_ks:size_of(Keyspace, <<"alice">>) of
    {ok, Size} ->
        io:format("Alice's value is ~p bytes~n", [Size]);
    {error, not_found} ->
        io:format("Alice not found~n")
end
See OptimisticTxKeyspace::size_of
in the Rust documentation.

  



  
    
      
    
    
      take(Keyspace, Key)



        
          
        

    

  


  

      

          -spec take(Keyspace :: otx_ks(), Key :: binary()) -> fjall:result(binary()).


      


Removes and returns the value associated with a key.
This is a convenience method that auto-wraps the operation in a transaction.
Returns {ok, Value} if the key existed and was removed, or {error, not_found}
if the key did not exist.
Errors
	{error, not_found} - Key does not exist in the keyspace

Example
case fjall_otx_ks:take(Keyspace, <<"alice">>) of
    {ok, Email} ->
        io:format("Removed Alice with email: ~s~n", [Email]);
    {error, not_found} ->
        io:format("Alice not found~n")
end
See OptimisticTxKeyspace::take
in the Rust documentation.

  


        

      


  

    
fjall_otx_tx 
    



      
Write transaction operations for optimistic transactional databases.
This module provides operations for working with write transactions in
optimistic transactional databases.
See OptimisticWriteTx
in the Rust documentation.

      


      
        Summary


  
    Types
  


    
      
        write_tx()

      


        Opaque handle to a write transaction.



    





  
    Functions
  


    
      
        commit(Txn)

      


        Commits a write transaction, making all changes durable.



    


    
      
        get(Txn, Keyspace, Key)

      


        Retrieves a value from a write transaction.



    


    
      
        insert(Txn, Keyspace, Key, Value)

      


        Inserts or updates a key-value pair within a write transaction.



    


    
      
        remove(Txn, Keyspace, Key)

      


        Removes a key from a write transaction.



    


    
      
        rollback(Txn)

      


        Rolls back a write transaction, discarding all changes.



    





      


      
        Types


        


  
    
      
    
    
      write_tx()



        
          
        

    

  


  

      

          -nominal write_tx() :: reference().


      


Opaque handle to a write transaction.
Provides single-writer serialized transactions with read-your-own-writes
semantics. Created with fjall_otx_db:write_tx/1, must be committed with
commit/1 or rolled back with rollback/1.

  


        

      

      
        Functions


        


  
    
      
    
    
      commit(Txn)



        
          
        

    

  


  

      

          -spec commit(Txn :: write_tx()) -> fjall:result().


      


Commits a write transaction, making all changes durable.
Atomically applies all changes made in the transaction. On success,
returns ok. On failure, returns an error and the transaction is
rolled back.
After commit, the transaction handle is invalid and cannot be used
for further operations.
Errors
	{error, transaction_conflict} - A concurrent transaction modified
a key that was read by this transaction. The transaction is rolled
back; retry the operation if appropriate.
	{error, transaction_already_finalized} - The transaction was
already committed or rolled back.

Example
{ok, Txn} = fjall_otx_db:write_tx(Database),
ok = fjall_otx_tx:insert(Txn, Keyspace, <<"key">>, <<"value">>),
ok = fjall_otx_tx:commit(Txn)
See OptimisticWriteTx::commit
in the Rust documentation.

  



  
    
      
    
    
      get(Txn, Keyspace, Key)



        
          
        

    

  


  

      

          -spec get(Txn :: write_tx(), Keyspace :: fjall_otx_ks:otx_ks(), Key :: binary()) ->
             {ok, binary()} | not_found | {error, term()}.


      


Retrieves a value from a write transaction.
Returns the value if it exists (including writes made earlier in the
same transaction), not_found if the key doesn't exist, or
{error, Reason} on other errors.
Read-Your-Own-Writes
If the key was inserted or updated earlier in the same transaction,
this returns that value. Otherwise, it returns the value from the
database at transaction start time.
Example
{ok, Txn} = fjall_otx_db:write_tx(Database),
ok = fjall_otx_tx:insert(Txn, Keyspace, <<"key">>, <<"value">>),
{ok, <<"value">>} = fjall_otx_tx:get(Txn, Keyspace, <<"key">>)
See OptimisticWriteTx::get
in the Rust documentation.

  



  
    
      
    
    
      insert(Txn, Keyspace, Key, Value)



        
          
        

    

  


  

      

          -spec insert(Txn :: write_tx(), Keyspace :: fjall_otx_ks:otx_ks(), Key :: binary(), Value :: binary()) ->
                fjall:result().


      


Inserts or updates a key-value pair within a write transaction.
If the key already exists, its value is updated. The write is visible
to subsequent reads within the same transaction (read-your-own-writes).
Returns ok on success or {error, Reason} on failure.
Example
{ok, Txn} = fjall_otx_db:write_tx(Database),
ok = fjall_otx_tx:insert(Txn, Keyspace, <<"key">>, <<"value">>),
{ok, <<"value">>} = fjall_otx_tx:get(Txn, Keyspace, <<"key">>),
ok = fjall_otx_tx:commit(Txn)
See OptimisticWriteTx::insert
in the Rust documentation.

  



  
    
      
    
    
      remove(Txn, Keyspace, Key)



        
          
        

    

  


  

      

          -spec remove(Txn :: write_tx(), Keyspace :: fjall_otx_ks:otx_ks(), Key :: binary()) -> fjall:result().


      


Removes a key from a write transaction.
If the key doesn't exist, this is a no-op and returns ok. The
removal is visible to subsequent reads in the same transaction.
Returns ok on success or {error, Reason} on failure.
Example
{ok, Txn} = fjall_otx_db:write_tx(Database),
ok = fjall_otx_tx:remove(Txn, Keyspace, <<"key">>),
ok = fjall_otx_tx:commit(Txn)
See OptimisticWriteTx::remove
in the Rust documentation.

  



  
    
      
    
    
      rollback(Txn)



        
          
        

    

  


  

      

          -spec rollback(Txn :: write_tx()) -> fjall:result().


      


Rolls back a write transaction, discarding all changes.
After rollback, the transaction handle is invalid and cannot be used
for further operations.
Returns ok on success.
Example
{ok, Txn} = fjall_otx_db:write_tx(Database),
ok = fjall_otx_tx:insert(Txn, Keyspace, <<"key">>, <<"value">>),
ok = fjall_otx_tx:rollback(Txn)
See OptimisticWriteTx::rollback
in the Rust documentation.

  


        

      


  

    
fjall_snapshot 
    



      
Read snapshot operations for optimistic transactional databases.
This module provides operations for working with read snapshots (read
transactions) in optimistic transactional databases. Snapshots provide
snapshot isolation with repeatable read semantics.
See Snapshot
in the Rust documentation.

      


      
        Summary


  
    Types
  


    
      
        snapshot()

      


        Opaque handle to a read snapshot.



    





  
    Functions
  


    
      
        get(Snapshot, Keyspace, Key)

      


        Retrieves a value from a read snapshot.



    





      


      
        Types


        


  
    
      
    
    
      snapshot()



        
          
        

    

  


  

      

          -nominal snapshot() :: reference().


      


Opaque handle to a read snapshot.
Provides snapshot isolation with repeatable read semantics. Created
with fjall_otx_db:snapshot/1. Read-only, no explicit commit/rollback needed.

  


        

      

      
        Functions


        


  
    
      
    
    
      get(Snapshot, Keyspace, Key)



        
          
        

    

  


  

      

          -spec get(Snapshot :: snapshot(), Keyspace :: fjall_otx_ks:otx_ks(), Key :: binary()) ->
             {ok, binary()} | not_found | {error, term()}.


      


Retrieves a value from a read snapshot.
Returns the value if it exists in the snapshot, not_found if it
doesn't, or {error, Reason} on other errors. All reads in the same
read snapshot see the same point-in-time view, regardless of concurrent
writes.
Example
{ok, Snapshot} = fjall_otx_db:snapshot(Database),
{ok, Value} = fjall_snapshot:get(Snapshot, Keyspace, <<"key">>)
See Snapshot::get
in the Rust documentation.

  


        

      


  

    
fjall_wb 
    



      
Write batch operations for atomic multi-keyspace writes.
Write batches allow grouping multiple write operations across different
keyspaces into a single atomic operation. This is useful when you need
to ensure that multiple writes either all succeed or all fail together.
See OwnedWriteBatch
in the Rust documentation.

      


      
        Summary


  
    Types
  


    
      
        wb()

      


        Opaque handle to a write batch.



    





  
    Functions
  


    
      
        commit(Batch)

      


        Commits the batch with default persistence mode.



    


    
      
        insert(Batch, Keyspace, Key, Value)

      


        Inserts a key-value pair into the batch for a specific keyspace.



    


    
      
        is_empty(Batch)

      


        Returns true if the batch contains no operations.



    


    
      
        len(Batch)

      


        Returns the number of operations in the batch.



    


    
      
        remove(Batch, Keyspace, Key)

      


        Removes a key from the batch for a specific keyspace.



    





      


      
        Types


        


  
    
      
    
    
      wb()



        
          
        

    

  


  

      

          -nominal wb() :: reference().


      


Opaque handle to a write batch.
Write batches are created via fjall_db:batch/1 and can be used to
group multiple write operations atomically.

  


        

      

      
        Functions


        


  
    
      
    
    
      commit(Batch)



        
          
        

    

  


  

      

          -spec commit(Batch :: wb()) -> fjall:result().


      


Commits the batch with default persistence mode.
Atomically applies all buffered writes to the database. After commit,
the batch is consumed and cannot be reused.
Returns ok on success or {error, Reason} on failure.
Errors
	{error, batch_already_committed} - The batch was already committed

Example
{ok, Batch} = fjall_db:batch(Database),
ok = fjall_wb:insert(Batch, Keyspace, <<"key">>, <<"value">>),
ok = fjall_wb:commit(Batch)
See OwnedWriteBatch::commit
in the Rust documentation.

  



  
    
      
    
    
      insert(Batch, Keyspace, Key, Value)



        
          
        

    

  


  

      

          -spec insert(Batch :: wb(), Keyspace :: fjall_ks:ks(), Key :: binary(), Value :: binary()) -> ok.


      


Inserts a key-value pair into the batch for a specific keyspace.
The write is buffered in the batch and will only be applied when
commit/1 is called.
Returns ok on success.
Example
{ok, Batch} = fjall_db:batch(Database),
ok = fjall_wb:insert(Batch, Keyspace1, <<"key1">>, <<"value1">>),
ok = fjall_wb:insert(Batch, Keyspace2, <<"key2">>, <<"value2">>),
ok = fjall_wb:commit(Batch)
See OwnedWriteBatch::insert
in the Rust documentation.

  



  
    
      
    
    
      is_empty(Batch)



        
          
        

    

  


  

      

          -spec is_empty(Batch :: wb()) -> boolean().


      


Returns true if the batch contains no operations.
Example
{ok, Batch} = fjall_db:batch(Database),
true = fjall_wb:is_empty(Batch),
ok = fjall_wb:insert(Batch, Keyspace, <<"key">>, <<"value">>),
false = fjall_wb:is_empty(Batch)
See OwnedWriteBatch::is_empty
in the Rust documentation.

  



  
    
      
    
    
      len(Batch)



        
          
        

    

  


  

      

          -spec len(Batch :: wb()) -> non_neg_integer().


      


Returns the number of operations in the batch.
Example
{ok, Batch} = fjall_db:batch(Database),
ok = fjall_wb:insert(Batch, Keyspace, <<"key1">>, <<"value1">>),
ok = fjall_wb:insert(Batch, Keyspace, <<"key2">>, <<"value2">>),
2 = fjall_wb:len(Batch)
See OwnedWriteBatch::len
in the Rust documentation.

  



  
    
      
    
    
      remove(Batch, Keyspace, Key)



        
          
        

    

  


  

      

          -spec remove(Batch :: wb(), Keyspace :: fjall_ks:ks(), Key :: binary()) -> ok.


      


Removes a key from the batch for a specific keyspace.
The removal is buffered in the batch and will only be applied when
commit/1 is called.
Returns ok on success.
Example
{ok, Batch} = fjall_db:batch(Database),
ok = fjall_wb:remove(Batch, Keyspace, <<"key">>),
ok = fjall_wb:commit(Batch)
See OwnedWriteBatch::remove
in the Rust documentation.
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