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    Onchain Solana

Solana RPC, legacy transactions, token programs, program-derived addresses, and Ed25519 signing for Elixir.
Migration from cartouche
Add {:onchain_solana, "~> 0.1"} to your dependencies. Replace Cartouche.Solana.*
with Onchain.Solana.*, Cartouche.Base58 with Onchain.Solana.Base58,
and Solana discovery calls to Cartouche.describe with Onchain.Solana.describe.
The existing :solana_* discovery aliases remain available.
Configuration retains its existing :cartouche application keys; rename module keys:
config :cartouche, :solana_node, "https://api.mainnet-beta.solana.com"
config :cartouche, :solana_signer, default: {:ed25519, seed}
config :cartouche, Onchain.Solana.RPC, finch: MyFinch
Onchain.Solana.Application supervises configured signers. The KMS backend requires
the optional :goth dependency and uses the shared Onchain.CloudKMS client.
onchain (~> 0.16) remains a runtime dependency for shared transport and signing helpers.


  

    Changelog

0.1.0 (2026-10-01)
	Extract Solana support from cartouche under Onchain.Solana.*, including Onchain.Solana.Base58. No protocol behavior changes.
	Requires onchain ~> 0.16; the shared HTTP, KMS and signer backends are the renamed Onchain.* modules (formerly Cartouche.*).



  

    
Onchain.Solana 
    



      
Solana RPC, transactions, keys, token programs, and signing.
API Functions
	Function	Arity	Description	Param Kinds
	describe	2	Describe Onchain.Solana's registered API surface at progressive levels of detail.	mod_or_short: value, func_name: value


      


      
        Summary


  
    Functions
  


    
      
        describe()

      


        Return a Level 1 overview of all modules in this library.



    


    
      
        describe(mod_or_short)

      


        Return Level 2 function list for a module by full atom, Descripex short name, or Onchain.Solana alias.



    


    
      
        describe(mod_or_short, func_name)

      


        Return Level 3 function detail for a module by full atom, Descripex short name, or Onchain.Solana alias.



    





      


      
        Functions


        


  
    
      
    
    
      describe()



        
          
        

    

  


  

      

          @spec describe() :: [map()]


      


Return a Level 1 overview of all modules in this library.

  



  
    
      
    
    
      describe(mod_or_short)



        
          
        

    

  


  

      

          @spec describe(module() | atom()) :: [map()]


      


Return Level 2 function list for a module by full atom, Descripex short name, or Onchain.Solana alias.

  



  
    
      
    
    
      describe(mod_or_short, func_name)



        
          
        

    

  


  

      

          @spec describe(module() | atom(), atom()) :: map() | nil


      


Return Level 3 function detail for a module by full atom, Descripex short name, or Onchain.Solana alias.

  


        

      


  

    
Onchain.Solana.ATA 
    



      
Associated Token Account (ATA) utilities for Solana.
An ATA is the canonical token account for a (wallet, mint) pair. It is
a PDA derived with seeds [wallet, token_program_id, mint] under the
Associated Token Account Program.
Examples
iex> {pub, _} = Onchain.Solana.Keys.from_seed(<<1::256>>)
iex> mint = Onchain.Solana.Programs.wrapped_sol_mint()
iex> {ata, bump} = Onchain.Solana.ATA.find_address(pub, mint)
iex> byte_size(ata) == 32 and bump >= 0 and bump <= 255
true
API Functions
	Function	Arity	Description	Param Kinds
	create_idempotent	4	Build an idempotent Associated Token Account create instruction.	payer: value, wallet: value, mint: value, opts: value
	create	4	Build an Associated Token Account create instruction that fails if the ATA already exists.	payer: value, wallet: value, mint: value, opts: value
	find_address	3	Derive the associated token account PDA for a wallet and mint.	wallet: value, mint: value, opts: value


      


      
        Summary


  
    Functions
  


    
      
        create(arg1, arg2, arg3, opts \\ [])

      


        Build an instruction to create an ATA. Fails if it already exists.



    


    
      
        create_idempotent(arg1, arg2, arg3, opts \\ [])

      


        Build an instruction to create an ATA, succeeding even if it already exists.



    


    
      
        find_address(arg1, arg2, opts \\ [])

      


        Derive the associated token account address for a wallet + mint.



    





      


      
        Functions


        


    

  
    
      
    
    
      create(arg1, arg2, arg3, opts \\ [])



        
          
        

    

  


  

      

          @spec create(<<_::256>>, <<_::256>>, <<_::256>>, keyword()) ::
  Onchain.Solana.Transaction.Instruction.t()


      


Build an instruction to create an ATA. Fails if it already exists.
Options
	:token_program - Override the token program (default: SPL Token Program).


  



    

  
    
      
    
    
      create_idempotent(arg1, arg2, arg3, opts \\ [])



        
          
        

    

  


  

      

          @spec create_idempotent(<<_::256>>, <<_::256>>, <<_::256>>, keyword()) ::
  Onchain.Solana.Transaction.Instruction.t()


      


Build an instruction to create an ATA, succeeding even if it already exists.
This is the preferred variant for most use cases - it is a no-op if the
ATA already exists.
Options
	:token_program - Override the token program (default: SPL Token Program).


  



    

  
    
      
    
    
      find_address(arg1, arg2, opts \\ [])



        
          
        

    

  


  

      

          @spec find_address(<<_::256>>, <<_::256>>, keyword()) ::
  {<<_::256>>, non_neg_integer()}


      


Derive the associated token account address for a wallet + mint.
Pure computation (no RPC call). Returns {ata_address, bump_seed}.
Options
	:token_program - Override the token program (default: SPL Token Program).
Pass Programs.token_2022_program() for Token-2022 mints.


  


        

      


  

    
Onchain.Solana.Base58 
    



      
Base58 encoding and decoding using the Bitcoin/Solana alphabet.
This is plain Base58, NOT Base58Check (no version prefix or checksum).
Used by Solana for public keys (addresses) and transaction signatures.
If you use Onchain.Solana.Base58, you get the ~B58 sigil for compile-time
Base58-to-binary decoding.
Examples
iex> Onchain.Solana.Base58.encode(<<0, 0, 0>>)
"111"

iex> Onchain.Solana.Base58.encode(<<0x48, 0x65, 0x6c, 0x6c, 0x6f, 0x20, 0x57, 0x6f, 0x72, 0x6c, 0x64, 0x21>>)
"2NEpo7TZRRrLZSi2U"

iex> Onchain.Solana.Base58.decode("2NEpo7TZRRrLZSi2U")
{:ok, "Hello World!"}

iex> Onchain.Solana.Base58.decode("abc0def")
{:error, {:invalid_character, "0"}}
API Functions
	Function	Arity	Description	Param Kinds
	decode!	1	Decode a plain Base58 string to raw binary bytes, raising on invalid input.	string: value
	decode	1	Decode a plain Base58 string to raw binary bytes.	string: value
	encode	1	Encode raw binary bytes as a plain Base58 string.	binary: value


      


      
        Summary


  
    Functions
  


    
      
        decode(string)

      


        Decode a Base58 string to a binary.



    


    
      
        decode!(string)

      


        Decode a Base58 string to a binary, raising on invalid input.



    


    
      
        encode(binary)

      


        Encode a binary to a Base58 string.



    


    
      
        sigil_B58(term, modifiers)

      


        Handles the sigil ~B58 for compile-time Base58 decoding.



    





      


      
        Functions


        


  
    
      
    
    
      decode(string)



        
          
        

    

  


  

      

          @spec decode(String.t()) ::
  {:ok, binary()} | {:error, {:invalid_character, String.t()}}


      


Decode a Base58 string to a binary.
Returns {:ok, binary} on success, or {:error, {:invalid_character, char}} if the
string contains characters outside the Base58 alphabet.
Examples
iex> Onchain.Solana.Base58.decode("")
{:ok, <<>>}

iex> Onchain.Solana.Base58.decode("1")
{:ok, <<0>>}

iex> Onchain.Solana.Base58.decode("2g")
{:ok, <<0x61>>}

  



  
    
      
    
    
      decode!(string)



        
          
        

    

  


  

      

          @spec decode!(String.t()) :: binary()


      


Decode a Base58 string to a binary, raising on invalid input.
Examples
iex> Onchain.Solana.Base58.decode!("2g")
<<0x61>>

  



  
    
      
    
    
      encode(binary)



        
          
        

    

  


  

      

          @spec encode(binary()) :: String.t()


      


Encode a binary to a Base58 string.
Each leading zero byte in the input produces a "1" character in the output.
Examples
iex> Onchain.Solana.Base58.encode(<<>>)
""

iex> Onchain.Solana.Base58.encode(<<0>>)
"1"

iex> Onchain.Solana.Base58.encode(<<0x61>>)
"2g"

  



  
    
      
    
    
      sigil_B58(term, modifiers)


        (macro)


        
          
        

    

  


  

Handles the sigil ~B58 for compile-time Base58 decoding.
Decodes a Base58 string to binary at compile time, raising on
invalid input. Uses uppercase B58 because Elixir multi-character
sigils require uppercase letters.
Examples
iex> use Onchain.Solana.Base58
iex> ~B58[11111111111111111111111111111111]
<<0::256>>

iex> use Onchain.Solana.Base58
iex> ~B58[TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA]
<<6, 221, 246, 225, 215, 101, 161, 147, 217, 203, 225, 70, 206, 235, 121, 172, 28, 180, 133, 237, 95, 91, 55, 145, 58, 140, 245, 133, 126, 255, 0, 169>>

  


        

      


  

    
Onchain.Solana.Keys 
    



      
Ed25519 keypair generation and management for Solana.
Solana uses Ed25519 public keys as addresses directly (no hashing).
A keypair consists of a 32-byte seed (private key material) and a
32-byte public key. Solana stores these as a 64-byte concatenation
(seed ++ pubkey) in keypair files.
Examples
iex> {pub, seed} = Onchain.Solana.Keys.generate_keypair()
iex> {byte_size(pub), byte_size(seed)}
{32, 32}

iex> {pub, _seed} = Onchain.Solana.Keys.from_seed(<<0::256>>)
iex> Onchain.Solana.Keys.to_address(pub)
"4zvwRjXUKGfvwnParsHAS3HuSVzV5cA4McphgmoCtajS"
API Functions
	Function	Arity	Description	Param Kinds
	to_address	1	Encode a 32-byte Solana public key as a base58 address string.	pub_key: value
	from_json	1	Import and validate a Solana JSON keypair file payload.	json_string: value
	from_keypair_bytes	1	Import and validate Solana keypair bytes in seed ++ pubkey format.	keypair_bytes: value
	from_seed	1	Derive a Solana Ed25519 keypair from a 32-byte seed.	seed: value
	generate_keypair	0	Generate a fresh Solana Ed25519 keypair.	-


      


      
        Summary


  
    Types
  


    
      
        keypair()

      


    





  
    Functions
  


    
      
        from_json(json_string)

      


        Import a keypair from a Solana JSON keypair file.



    


    
      
        from_keypair_bytes(arg)

      


        Import a keypair from the 64-byte Solana format (seed ++ pubkey).



    


    
      
        from_seed(arg)

      


        Derive a keypair from a 32-byte Ed25519 seed.



    


    
      
        generate_keypair()

      


        Generate a new random Ed25519 keypair.



    


    
      
        to_address(arg)

      


        Get the Base58-encoded Solana address from a 32-byte public key.



    





      


      
        Types


        


  
    
      
    
    
      keypair()



        
          
        

    

  


  

      

          @type keypair() :: {pub_key :: <<_::256>>, seed :: <<_::256>>}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_json(json_string)



        
          
        

    

  


  

      

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


      


Import a keypair from a Solana JSON keypair file.
Solana keypair files (e.g. ~/.config/solana/id.json) contain a JSON
array of 64 decimal byte values: the first 32 bytes are the seed and
the last 32 bytes are the public key.
Examples
iex> json = "[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,59,106,39,188,206,182,164,45,98,163,168,208,42,111,13,115,101,50,21,119,29,226,67,166,58,192,72,161,139,89,218,41]"
iex> {:ok, {pub, _seed}} = Onchain.Solana.Keys.from_json(json)
iex> Onchain.Solana.Keys.to_address(pub)
"4zvwRjXUKGfvwnParsHAS3HuSVzV5cA4McphgmoCtajS"

  



  
    
      
    
    
      from_keypair_bytes(arg)



        
          
        

    

  


  

      

          @spec from_keypair_bytes(<<_::512>>) :: {:ok, keypair()} | {:error, :pubkey_mismatch}


      


Import a keypair from the 64-byte Solana format (seed ++ pubkey).
Validates that the public key matches the seed by re-deriving it.
Examples
iex> seed = Base.decode16!("9D61B19DEFFD5A60BA844AF492EC2CC44449C5697B326919703BAC031CAE7F60")
iex> pub = Base.decode16!("D75A980182B10AB7D54BFED3C964073A0EE172F3DAA62325AF021A68F707511A")
iex> {:ok, {^pub, ^seed}} = Onchain.Solana.Keys.from_keypair_bytes(seed <> pub)
iex> byte_size(pub)
32

  



  
    
      
    
    
      from_seed(arg)



        
          
        

    

  


  

      

          @spec from_seed(<<_::256>>) :: keypair()


      


Derive a keypair from a 32-byte Ed25519 seed.
Deterministic: the same seed always produces the same public key.
Examples
iex> seed = Base.decode16!("9D61B19DEFFD5A60BA844AF492EC2CC44449C5697B326919703BAC031CAE7F60")
iex> {pub, ^seed} = Onchain.Solana.Keys.from_seed(seed)
iex> Base.encode16(pub, case: :lower)
"d75a980182b10ab7d54bfed3c964073a0ee172f3daa62325af021a68f707511a"

  



  
    
      
    
    
      generate_keypair()



        
          
        

    

  


  

      

          @spec generate_keypair() :: keypair()


      


Generate a new random Ed25519 keypair.
Returns {pub_key, seed} where both are 32-byte binaries.
Examples
iex> {pub, seed} = Onchain.Solana.Keys.generate_keypair()
iex> byte_size(pub) == 32 and byte_size(seed) == 32
true

  



  
    
      
    
    
      to_address(arg)



        
          
        

    

  


  

      

          @spec to_address(<<_::256>>) :: String.t()


      


Get the Base58-encoded Solana address from a 32-byte public key.
In Solana, the public key IS the address (no hashing step).
Examples
iex> pub = Base.decode16!("D75A980182B10AB7D54BFED3C964073A0EE172F3DAA62325AF021A68F707511A")
iex> Onchain.Solana.Keys.to_address(pub)
"FVen3X669xLzsi6N2V91DoiyzHzg1uAgqiT8jZ9nS96Z"

  


        

      


  

    
Onchain.Solana.PDA 
    



      
Program Derived Addresses (PDAs) for Solana.
A PDA is an address derived from seeds and a program ID that is guaranteed
to NOT be on the Ed25519 curve (no private key can sign for it). Only the
owning program can "sign" for a PDA via cross-program invocation.
Examples
iex> {:ok, {address, bump}} = Onchain.Solana.PDA.find_program_address(["hello"], <<0::256>>)
iex> byte_size(address)
32
iex> bump >= 0 and bump <= 255
true
API Functions
	Function	Arity	Description	Param Kinds
	on_curve?	1	Check whether 32 bytes represent an on-curve Ed25519 public key.	pub_key: value
	create_program_address	2	Create a single Solana program address candidate from seeds and a program id.	seeds: value, program_id: value
	find_program_address!	2	Find a Solana program-derived address from seeds and raise if no bump is valid.	seeds: value, program_id: value
	find_program_address	2	Find a Solana program-derived address from seeds and a program id.	seeds: value, program_id: value


      


      
        Summary


  
    Functions
  


    
      
        create_program_address(seeds, arg)

      


        Create a program address from seeds (including bump) and program ID.



    


    
      
        find_program_address(seeds, arg)

      


        Find a program-derived address from seeds and a program ID.



    


    
      
        find_program_address!(seeds, program_id)

      


        Like find_program_address/2, but raises on failure.



    


    
      
        on_curve?(arg)

      


        Check if 32 bytes represent a valid Ed25519 public key (on the curve).



    





      


      
        Functions


        


  
    
      
    
    
      create_program_address(seeds, arg)



        
          
        

    

  


  

      

          @spec create_program_address([binary()], <<_::256>>) ::
  {:ok, <<_::256>>} | {:error, :on_curve}


      


Create a program address from seeds (including bump) and program ID.
Returns {:ok, address} if the result is off-curve, or {:error, :on_curve}
if the candidate is on the Ed25519 curve.
This is the single-attempt version where the caller provides the bump seed
as part of the seeds list.
Examples
iex> {address, bump} = Onchain.Solana.PDA.find_program_address!(["test"], <<0::256>>)
iex> {:ok, ^address} = Onchain.Solana.PDA.create_program_address(["test", <<bump>>], <<0::256>>)
iex> byte_size(address)
32

  



  
    
      
    
    
      find_program_address(seeds, arg)



        
          
        

    

  


  

      

          @spec find_program_address([binary()], <<_::256>>) ::
  {:ok, {<<_::256>>, non_neg_integer()}} | {:error, :no_valid_pda}


      


Find a program-derived address from seeds and a program ID.
Tries bump seeds from 255 down to 0, returning the first off-curve result.
Examples
iex> {:ok, {_address, bump}} = Onchain.Solana.PDA.find_program_address(["hello"], <<0::256>>)
iex> bump >= 0 and bump <= 255
true

  



  
    
      
    
    
      find_program_address!(seeds, program_id)



        
          
        

    

  


  

      

          @spec find_program_address!([binary()], <<_::256>>) :: {<<_::256>>, non_neg_integer()}


      


Like find_program_address/2, but raises on failure.
Examples
iex> {_address, bump} = Onchain.Solana.PDA.find_program_address!(["hello"], <<0::256>>)
iex> bump >= 0 and bump <= 255
true

  



  
    
      
    
    
      on_curve?(arg)



        
          
        

    

  


  

      

          @spec on_curve?(<<_::256>>) :: boolean()


      


Check if 32 bytes represent a valid Ed25519 public key (on the curve).
Uses Ed25519 compressed point decompression: interprets the bytes as a
y-coordinate and checks if the corresponding x² is a quadratic residue
mod p. Uses :crypto.mod_pow/3 for efficient modular exponentiation.
Examples
iex> valid_pub = Base.decode16!("D75A980182B10AB7D54BFED3C964073A0EE172F3DAA62325AF021A68F707511A")
iex> Onchain.Solana.PDA.on_curve?(valid_pub)
true

iex> Onchain.Solana.PDA.on_curve?(<<0::256>>)
true

  


        

      


  

    
Onchain.Solana.Programs 
    



      
Well-known Solana program IDs and addresses.
Centralizes program addresses to avoid scattered Base58 decoding
across modules.
API Functions
	Function	Arity	Description	Param Kinds
	wrapped_sol_mint	0	Return the Wrapped SOL mint address.	-
	compute_budget_program	0	Return the Compute Budget Program id.	-
	ata_program	0	Return the Associated Token Account Program id.	-
	token_2022_program	0	Return the Token-2022 Program id.	-
	token_program	0	Return the SPL Token Program id.	-
	system_program	0	Return the Solana System Program id.	-


      


      
        Summary


  
    Functions
  


    
      
        ata_program()

      


        Associated Token Account Program (ATokenGPvbdGVxr1b2hvZbsiqW5xWH25efTNsLJA8knL)



    


    
      
        compute_budget_program()

      


        Compute Budget Program (ComputeBudget111111111111111111111111111111)



    


    
      
        system_program()

      


        System Program (11111111111111111111111111111111)



    


    
      
        token_2022_program()

      


        Token-2022 Program (TokenzQdBNbLqP5VEhdkAS6EPFLC1PHnBqCXEpPxuEb)



    


    
      
        token_program()

      


        SPL Token Program (TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA)



    


    
      
        wrapped_sol_mint()

      


        Wrapped SOL Mint (So11111111111111111111111111111111111111112)



    





      


      
        Functions


        


  
    
      
    
    
      ata_program()



        
          
        

    

  


  

      

          @spec ata_program() :: <<_::256>>


      


Associated Token Account Program (ATokenGPvbdGVxr1b2hvZbsiqW5xWH25efTNsLJA8knL)

  



  
    
      
    
    
      compute_budget_program()



        
          
        

    

  


  

      

          @spec compute_budget_program() :: <<_::256>>


      


Compute Budget Program (ComputeBudget111111111111111111111111111111)

  



  
    
      
    
    
      system_program()



        
          
        

    

  


  

      

          @spec system_program() :: <<_::256>>


      


System Program (11111111111111111111111111111111)

  



  
    
      
    
    
      token_2022_program()



        
          
        

    

  


  

      

          @spec token_2022_program() :: <<_::256>>


      


Token-2022 Program (TokenzQdBNbLqP5VEhdkAS6EPFLC1PHnBqCXEpPxuEb)

  



  
    
      
    
    
      token_program()



        
          
        

    

  


  

      

          @spec token_program() :: <<_::256>>


      


SPL Token Program (TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA)

  



  
    
      
    
    
      wrapped_sol_mint()



        
          
        

    

  


  

      

          @spec wrapped_sol_mint() :: <<_::256>>


      


Wrapped SOL Mint (So11111111111111111111111111111111111111112)

  


        

      


  

    
Onchain.Solana.RPC 
    



      
JSON-RPC client for Solana.
Provides typed functions for Solana RPC methods with automatic
Base58 encoding of pubkeys, commitment level options, and response
deserialization.
Configuration
config :cartouche,
  solana_node: "https://api.mainnet-beta.solana.com"
Examples
{:ok, balance} = Onchain.Solana.RPC.get_balance(pubkey)
{:ok, slot} = Onchain.Solana.RPC.get_slot()
{:ok, %{blockhash: bh}} = Onchain.Solana.RPC.get_latest_blockhash()
API Functions
	Function	Arity	Description	Param Kinds
	send_and_confirm	2	Send a signed transaction and poll until it reaches the target confirmation level.	transaction: value, opts: value
	request_airdrop	3	Request a devnet/testnet SOL airdrop.	pubkey: value, lamports: value, opts: value
	simulate_transaction	2	Simulate a signed Solana transaction without submitting it.	transaction: value, opts: value
	send_transaction	2	Send a signed Solana transaction to the network.	transaction: value, opts: value
	get_version	1	Get Solana node version information.	opts: value
	get_health	1	Check Solana node health.	opts: value
	get_recent_prioritization_fees	2	Get recent prioritization fees for optional account locks.	addresses: value, opts: value
	get_token_accounts_by_owner	3	Get SPL token accounts owned by a wallet.	owner: value, filter: value, opts: value
	get_token_account_balance	2	Get the SPL token balance for a token account.	pubkey: value, opts: value
	get_minimum_balance_for_rent_exemption	2	Get minimum rent-exempt balance for account data length.	data_length: value, opts: value
	get_signature_statuses	2	Get status records for base58 transaction signatures.	signatures: value, opts: value
	get_transaction	2	Get a transaction by its base58 transaction signature.	signature: value, opts: value
	get_block_height	1	Get the current block height.	opts: value
	get_slot	1	Get the current slot.	opts: value
	get_latest_blockhash	1	Get the latest blockhash and last valid block height.	opts: value
	get_multiple_accounts	2	Get account info for multiple Solana accounts.	pubkeys: value, opts: value
	get_account_info	2	Get account info for a Solana account.	pubkey: value, opts: value
	get_balance	2	Get the SOL balance for an account.	pubkey: value, opts: value
	send_rpc	3	Send a raw JSON-RPC request to the configured Solana node.	method: value, params: value, opts: value


      


      
        Summary


  
    Types
  


    
      
        invalid_params_error()

      


        Error returned when JSON encoding rejects the outbound request body.



    


    
      
        rpc_error()

      


        JSON-RPC error envelope returned by a Solana node or by response validation.



    


    
      
        send_rpc_error()

      


        All error shapes returned by send_rpc/3.



    





  
    Functions
  


    
      
        get_account_info(pubkey, opts \\ [])

      


        Get account info for a pubkey. Returns nil if the account doesn't exist.



    


    
      
        get_balance(pubkey, opts \\ [])

      


        Get the SOL balance (in lamports) for an account.



    


    
      
        get_block_height(opts \\ [])

      


        Get the current block height.



    


    
      
        get_health(opts \\ [])

      


        Check node health. Returns :ok if healthy, {:error, ...} if unhealthy.



    


    
      
        get_latest_blockhash(opts \\ [])

      


        Get the latest blockhash and its last valid block height.



    


    
      
        get_minimum_balance_for_rent_exemption(data_length, opts \\ [])

      


        Get the minimum balance for rent exemption for a given data size.



    


    
      
        get_multiple_accounts(pubkeys, opts \\ [])

      


        Get account info for multiple pubkeys (max 100).



    


    
      
        get_recent_prioritization_fees(addresses \\ [], opts \\ [])

      


        Get recent prioritization fees. Pass account addresses to see fees for
transactions locking those accounts.



    


    
      
        get_signature_statuses(signatures, opts \\ [])

      


        Get the statuses of transaction signatures (max 256).



    


    
      
        get_slot(opts \\ [])

      


        Get the current slot.



    


    
      
        get_token_account_balance(pubkey, opts \\ [])

      


        Get the token balance for an SPL Token account.



    


    
      
        get_token_accounts_by_owner(owner, filter, opts \\ [])

      


        Get all token accounts owned by a wallet.



    


    
      
        get_transaction(signature, opts \\ [])

      


        Get a transaction by its signature.



    


    
      
        get_version(opts \\ [])

      


        Get the node version.



    


    
      
        request_airdrop(pubkey, lamports, opts \\ [])

      


        Request an airdrop of SOL (devnet/testnet only).



    


    
      
        send_and_confirm(transaction, opts \\ [])

      


        Send a transaction and poll for confirmation.



    


    
      
        send_rpc(method, params, opts \\ [])

      


        Send a raw JSON-RPC request to the Solana node.



    


    
      
        send_transaction(transaction, opts \\ [])

      


        Send a signed transaction to the network.



    


    
      
        simulate_transaction(transaction, opts \\ [])

      


        Simulate a transaction without submitting it.



    





      


      
        Types


        


  
    
      
    
    
      invalid_params_error()



        
          
        

    

  


  

      

          @type invalid_params_error() :: {:invalid_params, Exception.t()}


      


Error returned when JSON encoding rejects the outbound request body.

  



  
    
      
    
    
      rpc_error()



        
          
        

    

  


  

      

          @type rpc_error() :: %{code: integer(), message: String.t()}


      


JSON-RPC error envelope returned by a Solana node or by response validation.

  



  
    
      
    
    
      send_rpc_error()



        
          
        

    

  


  

      

          @type send_rpc_error() ::
  rpc_error()
  | invalid_params_error()
  | Req.Response.t()
  | Jason.DecodeError.t()
  | String.t()


      


All error shapes returned by send_rpc/3.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      get_account_info(pubkey, opts \\ [])



        
          
        

    

  


  

      

          @spec get_account_info(<<_::256>>, keyword()) :: {:ok, map() | nil} | {:error, term()}


      


Get account info for a pubkey. Returns nil if the account doesn't exist.
Options
	:commitment - :processed, :confirmed, or :finalized
	:encoding - :base64 (default), :base58, :"base64+zstd", :json_parsed


  



    

  
    
      
    
    
      get_balance(pubkey, opts \\ [])



        
          
        

    

  


  

      

          @spec get_balance(<<_::256>>, keyword()) ::
  {:ok, non_neg_integer()} | {:error, term()}


      


Get the SOL balance (in lamports) for an account.
Options
	:commitment - :processed, :confirmed, or :finalized


  



    

  
    
      
    
    
      get_block_height(opts \\ [])



        
          
        

    

  


  

      

          @spec get_block_height(keyword()) :: {:ok, non_neg_integer()} | {:error, term()}


      


Get the current block height.

  



    

  
    
      
    
    
      get_health(opts \\ [])



        
          
        

    

  


  

      

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


      


Check node health. Returns :ok if healthy, {:error, ...} if unhealthy.

  



    

  
    
      
    
    
      get_latest_blockhash(opts \\ [])



        
          
        

    

  


  

      

          @spec get_latest_blockhash(keyword()) ::
  {:ok, %{blockhash: binary(), last_valid_block_height: non_neg_integer()}}
  | {:error, term()}


      


Get the latest blockhash and its last valid block height.

  



    

  
    
      
    
    
      get_minimum_balance_for_rent_exemption(data_length, opts \\ [])



        
          
        

    

  


  

      

          @spec get_minimum_balance_for_rent_exemption(non_neg_integer(), keyword()) ::
  {:ok, non_neg_integer()} | {:error, term()}


      


Get the minimum balance for rent exemption for a given data size.

  



    

  
    
      
    
    
      get_multiple_accounts(pubkeys, opts \\ [])



        
          
        

    

  


  

      

          @spec get_multiple_accounts([<<_::256>>], keyword()) ::
  {:ok, [map() | nil]} | {:error, term()}


      


Get account info for multiple pubkeys (max 100).
Options
	:commitment, :encoding - same as get_account_info/2


  



    

    

  
    
      
    
    
      get_recent_prioritization_fees(addresses \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec get_recent_prioritization_fees([<<_::256>>], keyword()) ::
  {:ok, [%{slot: non_neg_integer(), prioritization_fee: non_neg_integer()}]}
  | {:error, term()}


      


Get recent prioritization fees. Pass account addresses to see fees for
transactions locking those accounts.

  



    

  
    
      
    
    
      get_signature_statuses(signatures, opts \\ [])



        
          
        

    

  


  

      

          @spec get_signature_statuses([String.t()], keyword()) ::
  {:ok, [map() | nil]} | {:error, term()}


      


Get the statuses of transaction signatures (max 256).
Options
	:search_transaction_history - Search beyond recent status cache (default: false)


  



    

  
    
      
    
    
      get_slot(opts \\ [])



        
          
        

    

  


  

      

          @spec get_slot(keyword()) :: {:ok, non_neg_integer()} | {:error, term()}


      


Get the current slot.

  



    

  
    
      
    
    
      get_token_account_balance(pubkey, opts \\ [])



        
          
        

    

  


  

      

          @spec get_token_account_balance(<<_::256>>, keyword()) ::
  {:ok,
   %{
     amount: non_neg_integer(),
     decimals: non_neg_integer(),
     ui_amount_string: String.t()
   }}
  | {:error, term()}


      


Get the token balance for an SPL Token account.
Returns the raw integer amount, decimal precision, and ui_amount_string
(a human-readable formatted string provided by the RPC node, e.g. "1.5"
for 1500000 with 6 decimals).

  



    

  
    
      
    
    
      get_token_accounts_by_owner(owner, filter, opts \\ [])



        
          
        

    

  


  

      

          @spec get_token_accounts_by_owner(<<_::256>>, keyword(), keyword()) ::
  {:ok, [%{pubkey: String.t(), account: map()}]} | {:error, term()}


      


Get all token accounts owned by a wallet.
Accepts :mint (specific token) or :program_id (all tokens under a
program). If both are present, :mint takes precedence. Raises
ArgumentError if neither is provided.
Uses jsonParsed encoding by default for structured token account data.
Examples
get_token_accounts_by_owner(wallet, mint: usdc_mint)
get_token_accounts_by_owner(wallet, program_id: Programs.token_program())

  



    

  
    
      
    
    
      get_transaction(signature, opts \\ [])



        
          
        

    

  


  

      

          @spec get_transaction(String.t(), keyword()) :: {:ok, map() | nil} | {:error, term()}


      


Get a transaction by its signature.
Returns nil if the transaction is not found.
Options
	:commitment - :confirmed or :finalized (:processed is NOT supported)
	:encoding - :json (default), :json_parsed, :base64, :base58


  



    

  
    
      
    
    
      get_version(opts \\ [])



        
          
        

    

  


  

      

          @spec get_version(keyword()) ::
  {:ok, %{solana_core: String.t(), feature_set: non_neg_integer()}}
  | {:error, term()}


      


Get the node version.

  



    

  
    
      
    
    
      request_airdrop(pubkey, lamports, opts \\ [])



        
          
        

    

  


  

      

          @spec request_airdrop(<<_::256>>, non_neg_integer(), keyword()) ::
  {:ok, String.t()} | {:error, term()}


      


Request an airdrop of SOL (devnet/testnet only).
Returns the airdrop transaction signature.

  



    

  
    
      
    
    
      send_and_confirm(transaction, opts \\ [])



        
          
        

    

  


  

      

          @spec send_and_confirm(Onchain.Solana.Transaction.t() | binary(), keyword()) ::
  {:ok, String.t()} | {:error, term()}


      


Send a transaction and poll for confirmation.
Options
	:commitment - Confirmation level to wait for (default: :confirmed)
	:timeout - Max time to wait in ms (default: 30_000)
	:poll_interval - Poll interval in ms (default: 500)
	All options from send_transaction/2


  



    

  
    
      
    
    
      send_rpc(method, params, opts \\ [])



        
          
        

    

  


  

      

          @spec send_rpc(binary(), list(), keyword()) ::
  {:ok, term()} | {:error, send_rpc_error()}


      


Send a raw JSON-RPC request to the Solana node.
Options:
	:solana_node - Override the node URL
	:timeout - Request timeout in ms (default: 30000)
	:id - JSON-RPC request ID (default: auto-generated)

Examples
iex> Onchain.Solana.RPC.send_rpc("getSlot", [])
{:ok, 123456789}

iex> match?({:error, {:invalid_params, %Jason.EncodeError{}}}, Onchain.Solana.RPC.send_rpc(<<255>>, []))
true

iex> match?({:error, {:invalid_params, %Protocol.UndefinedError{}}}, Onchain.Solana.RPC.send_rpc("getSlot", [self()]))
true

  



    

  
    
      
    
    
      send_transaction(transaction, opts \\ [])



        
          
        

    

  


  

      

          @spec send_transaction(binary() | Onchain.Solana.Transaction.t(), keyword()) ::
  {:ok, String.t()} | {:error, term()}


      


Send a signed transaction to the network.
Accepts a Onchain.Solana.Transaction struct or raw serialized bytes.
Options
	:encoding - :base64 (default) or :base58
	:skip_preflight - Skip preflight checks (default: false)
	:preflight_commitment - Commitment for preflight simulation
	:max_retries - Max retries before giving up

Returns the transaction signature (Base58 string).

  



    

  
    
      
    
    
      simulate_transaction(transaction, opts \\ [])



        
          
        

    

  


  

      

          @spec simulate_transaction(binary() | Onchain.Solana.Transaction.t(), keyword()) ::
  {:ok, map()} | {:error, term()}


      


Simulate a transaction without submitting it.
Returns simulation result including logs, compute units consumed, and errors.

  


        

      


  

    
Onchain.Solana.Signer 
    



      
GenServer that wraps Ed25519 signing backends for Solana.
Follows the same MFA (module, function, args) backend pattern as the
Ethereum Onchain.Signer, but much simpler: no recovery bit brute-force,
no chain ID encoding.
Delegates to a backend module (e.g., Onchain.Solana.Signer.Ed25519 for
local keys, or Onchain.Solana.Signer.CloudKMS for GCP KMS). Caches
the public key on first use.
Examples
# Start via supervisor or manually:
{:ok, pid} = Onchain.Solana.Signer.start_link(
  mfa: {Onchain.Solana.Signer.Ed25519, :sign, [seed]},
  name: MySolSigner
)

# Sign a message:
{:ok, signature} = Onchain.Solana.Signer.sign(message, MySolSigner)

# Get the signer's public key:
pub_key = Onchain.Solana.Signer.address(MySolSigner)
API Functions
	Function	Arity	Description	Param Kinds
	verify	3	Verify an Ed25519 signature against raw Solana message bytes and a public key.	message: value, signature: value, pub_key: value
	address	1	Get the Solana public key controlled by a signer process.	name: value
	sign	2	Sign raw Solana message bytes with a running signer process.	message: value, name: value
	start_link	1	Start a Solana signer process backed by the provided Ed25519 signer backend carrier.	opts: value
	child_spec	1	Build the supervisor child specification for a Solana signer process.	init_arg: value


      


      
        Summary


  
    Functions
  


    
      
        address(name \\ Default)

      


        Get the 32-byte public key (Solana address) for this signer.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        sign(message, name \\ Default)

      


        Sign raw message bytes. Returns a 64-byte Ed25519 signature.



    


    
      
        start_link(opts)

      


        Starts a new Solana signer process.



    


    
      
        verify(message, arg1, arg2)

      


        Verify an Ed25519 signature. Standalone function, no GenServer needed.



    





      


      
        Functions


        


    

  
    
      
    
    
      address(name \\ Default)



        
          
        

    

  


  

      

          @spec address(GenServer.server()) :: <<_::256>>


      


Get the 32-byte public key (Solana address) for this signer.
Examples
iex> signer = Onchain.Solana.Test.Signer.start_signer()
iex> address = Onchain.Solana.Signer.address(signer)
iex> byte_size(address)
32

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      sign(message, name \\ Default)



        
          
        

    

  


  

      

          @spec sign(binary(), GenServer.server()) :: {:ok, <<_::512>>} | {:error, term()}


      


Sign raw message bytes. Returns a 64-byte Ed25519 signature.
Examples
iex> signer = Onchain.Solana.Test.Signer.start_signer()
iex> {:ok, sig} = Onchain.Solana.Signer.sign("test", signer)
iex> byte_size(sig)
64

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a new Solana signer process.

  



  
    
      
    
    
      verify(message, arg1, arg2)



        
          
        

    

  


  

      

          @spec verify(binary(), <<_::512>>, <<_::256>>) :: boolean()


      


Verify an Ed25519 signature. Standalone function, no GenServer needed.
Examples
iex> seed = Base.decode16!("9D61B19DEFFD5A60BA844AF492EC2CC44449C5697B326919703BAC031CAE7F60")
iex> pub = Base.decode16!("D75A980182B10AB7D54BFED3C964073A0EE172F3DAA62325AF021A68F707511A")
iex> {:ok, sig} = Onchain.Solana.Signer.Ed25519.sign("test", seed)
iex> Onchain.Solana.Signer.verify("test", sig, pub)
true

  


        

      


  

    
Onchain.Solana.Signer.CloudKMS 
    



      
Ed25519 signing backend using Google Cloud KMS.
GCP KMS supports Ed25519 signing (algorithm EC_SIGN_ED25519) since
April 2024. This is the Solana equivalent of Onchain.Signer.CloudKMS
for Ethereum.
Key differences from the Ethereum KMS signer:
	Uses data field (raw bytes) instead of digest.sha256 (pre-hashed)
	PEM contains Ed25519 SubjectPublicKeyInfo (RFC 8410), not an EC point
	Signature is raw 64 bytes, not DER-encoded

Implements Onchain.Signer.Backend — its config is the
{credentials, project, location, keychain, key, version} key-coordinate
tuple. Ed25519 signs raw message bytes, so
Onchain.Signer.Backend.sign_payload/2 is the raw-message signer.

      


      
        Summary


  
    Types
  


    
      
        config()

      


        Cloud KMS key coordinates: {credentials, project, location, keychain, key, version}.



    





  
    Functions
  


    
      
        get_address(cred, project, location, keychain, key, version)

      


        Alias for public_key/1 (arg-spread form) — on Solana the public key is the
address.



    


    
      
        public_key(arg)

      


        Get the Ed25519 public key (32 bytes) from a KMS key version.



    


    
      
        sign(message, cred, project, location, keychain, key, version)

      


        Back-compat alias for sign_payload/2 (arg-spread form).



    


    
      
        sign_payload(message, arg)

      


        Sign raw message bytes via a KMS Ed25519 key — the pure-payload contract.



    





      


      
        Types


        


  
    
      
    
    
      config()



        
          
        

    

  


  

      

          @type config() :: {term(), String.t(), String.t(), String.t(), String.t(), String.t()}


      


Cloud KMS key coordinates: {credentials, project, location, keychain, key, version}.

  


        

      

      
        Functions


        


  
    
      
    
    
      get_address(cred, project, location, keychain, key, version)



        
          
        

    

  


  

      

          @spec get_address(term(), String.t(), String.t(), String.t(), String.t(), String.t()) ::
  {:ok, <<_::256>>} | {:error, term()}


      


Alias for public_key/1 (arg-spread form) — on Solana the public key is the
address.

  



  
    
      
    
    
      public_key(arg)



        
          
        

    

  


  

      

          @spec public_key(config()) :: {:ok, <<_::256>>} | {:error, term()}


      


Get the Ed25519 public key (32 bytes) from a KMS key version.
For Solana the public key is the address, so get_address/6 is an alias.

  



  
    
      
    
    
      sign(message, cred, project, location, keychain, key, version)



        
          
        

    

  


  

      

          @spec sign(
  binary(),
  term(),
  String.t(),
  String.t(),
  String.t(),
  String.t(),
  String.t()
) ::
  {:ok, <<_::512>>} | {:error, term()}


      


Back-compat alias for sign_payload/2 (arg-spread form).

  



  
    
      
    
    
      sign_payload(message, arg)



        
          
        

    

  


  

      

          @spec sign_payload(binary(), config()) :: {:ok, <<_::512>>} | {:error, term()}


      


Sign raw message bytes via a KMS Ed25519 key — the pure-payload contract.
Ed25519 signs raw message bytes (no external hashing). The message is
sent to KMS via the data field (not digest).
Returns {:ok, signature} where signature is exactly 64 bytes.

  


        

      


  

    
Onchain.Solana.Signer.Ed25519 
    



      
Ed25519 signing backend using a local private key seed.
Uses OTP :crypto directly (available since OTP 24). This is the Solana
equivalent of Onchain.Signer.Secp256k1 for Ethereum.
Examples
iex> seed = Base.decode16!("9D61B19DEFFD5A60BA844AF492EC2CC44449C5697B326919703BAC031CAE7F60")
iex> {:ok, sig} = Onchain.Solana.Signer.Ed25519.sign("hello", seed)
iex> byte_size(sig)
64

      


      
        Summary


  
    Functions
  


    
      
        get_address(seed)

      


        Alias for public_key/1 — on Solana the public key is the address.



    


    
      
        public_key(arg)

      


        Get the 32-byte Ed25519 public key for the given seed.



    


    
      
        sign(message, seed)

      


        Back-compat alias for sign_payload/2.



    


    
      
        sign_payload(message, arg)

      


        Sign raw message bytes with the given 32-byte seed — the pure-payload contract.



    





      


      
        Functions


        


  
    
      
    
    
      get_address(seed)



        
          
        

    

  


  

      

          @spec get_address(<<_::256>>) :: {:ok, <<_::256>>}


      


Alias for public_key/1 — on Solana the public key is the address.

  



  
    
      
    
    
      public_key(arg)



        
          
        

    

  


  

      

          @spec public_key(<<_::256>>) :: {:ok, <<_::256>>}


      


Get the 32-byte Ed25519 public key for the given seed.
For Solana the public key is the address, so get_address/1 is an alias.
Examples
iex> seed = Base.decode16!("9D61B19DEFFD5A60BA844AF492EC2CC44449C5697B326919703BAC031CAE7F60")
iex> {:ok, pub} = Onchain.Solana.Signer.Ed25519.public_key(seed)
iex> Base.encode16(pub, case: :lower)
"d75a980182b10ab7d54bfed3c964073a0ee172f3daa62325af021a68f707511a"

  



  
    
      
    
    
      sign(message, seed)



        
          
        

    

  


  

      

          @spec sign(binary(), <<_::256>>) :: {:ok, <<_::512>>}


      


Back-compat alias for sign_payload/2.

  



  
    
      
    
    
      sign_payload(message, arg)



        
          
        

    

  


  

      

          @spec sign_payload(binary(), <<_::256>>) :: {:ok, <<_::512>>}


      


Sign raw message bytes with the given 32-byte seed — the pure-payload contract.
Ed25519 handles hashing internally (SHA-512), so the payload is the raw message
with no external digest step. Returns {:ok, signature} where signature is
exactly 64 bytes.
Examples
iex> seed = Base.decode16!("9D61B19DEFFD5A60BA844AF492EC2CC44449C5697B326919703BAC031CAE7F60")
iex> {:ok, sig} = Onchain.Solana.Signer.Ed25519.sign_payload(<<>>, seed)
iex> Base.encode16(sig, case: :lower)
"e5564300c360ac729086e2cc806e828a84877f1eb8e5d974d873e065224901555fb8821590a33bacc61e39701cf9b46bd25bf5f0595bbe24655141438e7a100b"

  


        

      


  

    
Onchain.Solana.SystemProgram 
    



      
Instructions for the Solana System Program.
The System Program (address: 11111111111111111111111111111111, 32 zero bytes)
handles basic operations like SOL transfers and account creation.
API Functions
	Function	Arity	Description	Param Kinds
	create_account	5	Build a Solana System Program create-account instruction.	from: value, new_account: value, lamports: value, space: value, owner: value
	transfer	3	Build a Solana System Program SOL transfer instruction.	from: value, to: value, lamports: value
	program_id	0	Return the Solana System Program public key.	-


      


      
        Summary


  
    Functions
  


    
      
        create_account(arg1, arg2, lamports, space, arg3)

      


        Build a create_account instruction.



    


    
      
        program_id()

      


        Returns the System Program pubkey (32 zero bytes).



    


    
      
        transfer(arg1, arg2, lamports)

      


        Build a transfer instruction (SOL transfer).



    





      


      
        Functions


        


  
    
      
    
    
      create_account(arg1, arg2, lamports, space, arg3)



        
          
        

    

  


  

      

          @spec create_account(
  <<_::256>>,
  <<_::256>>,
  non_neg_integer(),
  non_neg_integer(),
  <<_::256>>
) ::
  Onchain.Solana.Transaction.Instruction.t()


      


Build a create_account instruction.
System Program instruction index 0.
Examples
iex> ix = Onchain.Solana.SystemProgram.create_account(<<1::256>>, <<2::256>>, 1_000_000, 165, <<3::256>>)
iex> ix.program_id
<<0::256>>
iex> byte_size(ix.data)
52

  



  
    
      
    
    
      program_id()



        
          
        

    

  


  

      

          @spec program_id() :: <<_::256>>


      


Returns the System Program pubkey (32 zero bytes).
Delegates to Onchain.Solana.Programs.system_program/0.

  



  
    
      
    
    
      transfer(arg1, arg2, lamports)



        
          
        

    

  


  

      

          @spec transfer(<<_::256>>, <<_::256>>, non_neg_integer()) ::
  Onchain.Solana.Transaction.Instruction.t()


      


Build a transfer instruction (SOL transfer).
System Program instruction index 2.
Examples
iex> ix = Onchain.Solana.SystemProgram.transfer(<<1::256>>, <<2::256>>, 1_000_000_000)
iex> ix.program_id
<<0::256>>
iex> byte_size(ix.data)
12

  


        

      


  

    
Onchain.Solana.Token 
    



      
High-level token operations for Solana: balance queries, transfers,
and ATA management.
Combines RPC calls with PDA derivation and instruction building.
Analogous to Onchain.ERC20 on the Ethereum side.
Examples
# Get USDC balance for a wallet
{:ok, balance} = Onchain.Solana.Token.get_balance(wallet, usdc_mint)

# Get all token balances
{:ok, balances} = Onchain.Solana.Token.get_all_balances(wallet)

# Build transfer instructions (includes ATA creation if needed)
instructions = Onchain.Solana.Token.transfer_instructions(
  from_wallet, to_wallet, mint, 1_000_000, 6
)
API Functions
	Function	Arity	Description	Param Kinds
	transfer_instructions	6	Build token transfer instructions between Solana wallets.	from_wallet: value, to_wallet: value, mint: value, amount: value, decimals: value, opts: value
	get_all_balances	2	Get all SPL Token and optionally Token-2022 balances for a Solana wallet.	wallet: value, opts: value
	get_balance	3	Get the balance of a specific token mint for a Solana wallet.	wallet: value, mint: value, opts: value


      


      
        Summary


  
    Functions
  


    
      
        get_all_balances(wallet, opts \\ [])

      


        Get all token balances for a wallet.



    


    
      
        get_balance(wallet, mint, opts \\ [])

      


        Get the balance of a specific token for a wallet.



    


    
      
        transfer_instructions(from_wallet, to_wallet, mint, amount, decimals, opts \\ [])

      


        Build instructions for a token transfer between wallets.



    





      


      
        Functions


        


    

  
    
      
    
    
      get_all_balances(wallet, opts \\ [])



        
          
        

    

  


  

      

          @spec get_all_balances(<<_::256>>, keyword()) ::
  {:ok,
   [
     %{
       mint: String.t(),
       amount: non_neg_integer(),
       decimals: non_neg_integer(),
       token_account: String.t()
     }
   ]}
  | {:error, term()}


      


Get all token balances for a wallet.
Queries both SPL Token Program and Token-2022 by default.
Options
	:include_token_2022 - also query Token-2022 (default: true)


  



    

  
    
      
    
    
      get_balance(wallet, mint, opts \\ [])



        
          
        

    

  


  

      

          @spec get_balance(<<_::256>>, <<_::256>>, keyword()) ::
  {:ok,
   %{amount: non_neg_integer(), decimals: non_neg_integer(), mint: String.t()}}
  | {:error, term()}


      


Get the balance of a specific token for a wallet.
Uses getTokenAccountsByOwner with a mint filter and jsonParsed encoding.
Sums across all token accounts for the mint (usually just the ATA, but
handles edge cases with multiple accounts).
Returns the raw integer amount, decimals, and mint address.

  



    

  
    
      
    
    
      transfer_instructions(from_wallet, to_wallet, mint, amount, decimals, opts \\ [])



        
          
        

    

  


  

      

          @spec transfer_instructions(
  <<_::256>>,
  <<_::256>>,
  <<_::256>>,
  non_neg_integer(),
  non_neg_integer(),
  keyword()
) :: [Onchain.Solana.Transaction.Instruction.t()]


      


Build instructions for a token transfer between wallets.
Handles ATA derivation for both source and destination. Includes an
idempotent ATA creation for the destination (no-op if it already exists).
Uses transfer_checked for safety.
Returns a list of instructions suitable for Transaction.build_message/3.
Options
	:token_program - Override the token program (default: SPL Token Program).


  


        

      


  

    
Onchain.Solana.TokenProgram 
    



      
Instruction builders for the SPL Token Program.
Works with both SPL Token and Token-2022 via the :token_program option.
SPL Token uses a 1-byte instruction index (unlike System Program's 4-byte u32).
Examples
iex> ix = Onchain.Solana.TokenProgram.transfer(<<1::256>>, <<2::256>>, <<3::256>>, 1_000_000)
iex> ix.data
<<3, 64, 66, 15, 0, 0, 0, 0, 0>>
API Functions
	Function	Arity	Description	Param Kinds
	sync_native	2	Build an SPL token sync-native instruction for wrapped SOL accounts.	account: value, opts: value
	close_account	4	Build an SPL token close-account instruction.	account: value, destination: value, authority: value, opts: value
	approve	5	Build an SPL token approve instruction for a delegate allowance.	source: value, delegate: value, authority: value, amount: value, opts: value
	transfer_checked	7	Build an SPL token transfer instruction with mint and decimal verification.	source: value, mint: value, destination: value, authority: value, amount: value, decimals: value, opts: value
	transfer	5	Build an SPL token transfer instruction.	source: value, destination: value, authority: value, amount: value, opts: value


      


      
        Summary


  
    Functions
  


    
      
        approve(arg1, arg2, arg3, amount, opts \\ [])

      


        Approve a delegate to transfer up to amount tokens from source.



    


    
      
        close_account(arg1, arg2, arg3, opts \\ [])

      


        Close a token account, transferring remaining SOL rent to destination.



    


    
      
        sync_native(arg, opts \\ [])

      


        Sync the native SOL balance of a wrapped SOL token account.



    


    
      
        transfer(arg1, arg2, arg3, amount, opts \\ [])

      


        Transfer tokens from source to destination.



    


    
      
        transfer_checked(arg1, arg2, arg3, arg4, amount, decimals, opts \\ [])

      


        Transfer tokens with decimal verification (preferred over transfer/5).



    





      


      
        Functions


        


    

  
    
      
    
    
      approve(arg1, arg2, arg3, amount, opts \\ [])



        
          
        

    

  


  

      

          @spec approve(<<_::256>>, <<_::256>>, <<_::256>>, non_neg_integer(), keyword()) ::
  Onchain.Solana.Transaction.Instruction.t()


      


Approve a delegate to transfer up to amount tokens from source.
Options
	:token_program - Override the token program (default: SPL Token Program).


  



    

  
    
      
    
    
      close_account(arg1, arg2, arg3, opts \\ [])



        
          
        

    

  


  

      

          @spec close_account(<<_::256>>, <<_::256>>, <<_::256>>, keyword()) ::
  Onchain.Solana.Transaction.Instruction.t()


      


Close a token account, transferring remaining SOL rent to destination.
Options
	:token_program - Override the token program (default: SPL Token Program).


  



    

  
    
      
    
    
      sync_native(arg, opts \\ [])



        
          
        

    

  


  

      

          @spec sync_native(<<_::256>>, keyword()) :: Onchain.Solana.Transaction.Instruction.t()


      


Sync the native SOL balance of a wrapped SOL token account.
Options
	:token_program - Override the token program (default: SPL Token Program).


  



    

  
    
      
    
    
      transfer(arg1, arg2, arg3, amount, opts \\ [])



        
          
        

    

  


  

      

          @spec transfer(<<_::256>>, <<_::256>>, <<_::256>>, non_neg_integer(), keyword()) ::
  Onchain.Solana.Transaction.Instruction.t()


      


Transfer tokens from source to destination.
The authority must sign the transaction.
Options
	:token_program - Override the token program (default: SPL Token Program).


  



    

  
    
      
    
    
      transfer_checked(arg1, arg2, arg3, arg4, amount, decimals, opts \\ [])



        
          
        

    

  


  

      

          @spec transfer_checked(
  <<_::256>>,
  <<_::256>>,
  <<_::256>>,
  <<_::256>>,
  non_neg_integer(),
  non_neg_integer(),
  keyword()
) :: Onchain.Solana.Transaction.Instruction.t()


      


Transfer tokens with decimal verification (preferred over transfer/5).
Requires passing the mint, preventing accidental wrong-decimal transfers.
Options
	:token_program - Override the token program (default: SPL Token Program).


  


        

      


  

    
Onchain.Solana.Transaction 
    



      
Build, serialize, sign, and deserialize Solana transactions (legacy format).
A Solana transaction consists of signatures and a message. The message
contains a header, ordered account keys, a recent blockhash, and compiled
instructions. Each signer signs the raw serialized message bytes.
Example: Build and sign a SOL transfer
fee_payer = <<...>>  # 32-byte pubkey
recipient = <<...>>  # 32-byte pubkey
blockhash = <<...>>  # 32 bytes from getLatestBlockhash

instruction = Onchain.Solana.SystemProgram.transfer(fee_payer, recipient, 1_000_000_000)

message = Onchain.Solana.Transaction.build_message(fee_payer, [instruction], blockhash)
transaction = Onchain.Solana.Transaction.sign(message, [fee_payer_seed])

# Serialize for RPC submission
bytes = Onchain.Solana.Transaction.serialize(transaction)
API Functions
	Function	Arity	Description	Param Kinds
	add_signature	3	Add or replace a signature at a signer position in a Solana transaction.	transaction: value, index: value, signature: value
	sign_partial	2	Partially sign a Solana message by signer account index.	message: value, signers: value
	sign	2	Sign a Solana message with ordered Ed25519 seeds.	message: value, seeds: value
	deserialize_message	1	Deserialize a Solana transaction message prefix.	binary: value
	deserialize	1	Deserialize legacy Solana transaction bytes.	binary: value
	serialize	1	Serialize a full legacy Solana transaction for RPC submission.	transaction: value
	serialize_message	1	Serialize a Solana message to the bytes that signers sign.	msg: value
	build_message	3	Build a compiled Solana transaction message from high-level instructions.	fee_payer: value, instructions: value, recent_blockhash: exchange_data
	decode_compact_u16	1	Decode a Solana compact-u16 prefix.	binary: value
	encode_compact_u16	1	Encode a non-negative integer as Solana compact-u16 bytes.	value: value


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add_signature(transaction, index, arg)

      


        Add a signature to a transaction at a specific signer position.



    


    
      
        build_message(arg1, instructions, arg2)

      


        Build a compiled message from high-level instructions.



    


    
      
        decode_compact_u16(binary)

      


        Decode a compact-u16 from the beginning of a binary.



    


    
      
        deserialize(binary)

      


        Deserialize a legacy transaction from binary.



    


    
      
        deserialize_message(arg1)

      


        Deserialize a message from binary.



    


    
      
        encode_compact_u16(value)

      


        Encode a non-negative integer as a compact-u16 (variable-length).



    


    
      
        serialize(transaction)

      


        Serialize a full transaction (signatures + message) for RPC submission.



    


    
      
        serialize_message(msg)

      


        Serialize a message to the bytes that get signed.



    


    
      
        sign(message, seeds)

      


        Sign a message with one or more seeds and produce a full transaction.



    


    
      
        sign_partial(message, signers)

      


        Partially sign a message, filling only the specified signer positions.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Onchain.Solana.Transaction{
  message: Onchain.Solana.Transaction.Message.t(),
  signatures: [<<_::512>>]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_signature(transaction, index, arg)



        
          
        

    

  


  

      

          @spec add_signature(t(), non_neg_integer(), <<_::512>>) :: t()


      


Add a signature to a transaction at a specific signer position.
Used to fill in a missing signature on a partially-signed transaction,
typically by a sponsor or co-signer who receives the transaction from
another party. See sign_partial/2 for the full sponsored transaction flow.
The index is the position in the signatures array (matching the account
keys order in the message). The existing signature at that position is
replaced.
Examples
# Sponsor receives a partially-signed transaction and adds their signature
{:ok, partial} = Transaction.deserialize(bytes_from_user)
msg_bytes = Transaction.serialize_message(partial.message)
sponsor_sig = :crypto.sign(:eddsa, :none, msg_bytes, [sponsor_seed, :ed25519])
full_trx = Transaction.add_signature(partial, 0, sponsor_sig)
Raises ArgumentError if index is out of bounds for transaction.signatures
(i.e., index < 0 or index >= length(transaction.signatures)). List.replace_at/3
silently returns the list unchanged on out-of-bounds indices, which would mask a
partially-signed transaction as successfully signed in sponsored-transaction flows
— guard at the boundary.

  



  
    
      
    
    
      build_message(arg1, instructions, arg2)



        
          
        

    

  


  

      

          @spec build_message(
  <<_::256>>,
  [Onchain.Solana.Transaction.Instruction.t()],
  <<_::256>>
) ::
  Onchain.Solana.Transaction.Message.t()


      


Build a compiled message from high-level instructions.
Handles account deduplication, permission merging, ordering, and index
compilation. The fee payer is always placed first as a writable signer.

  



  
    
      
    
    
      decode_compact_u16(binary)



        
          
        

    

  


  

      

          @spec decode_compact_u16(binary()) :: {non_neg_integer(), binary()}


      


Decode a compact-u16 from the beginning of a binary.
Returns {value, rest}. Raises FunctionClauseError on empty or truncated
input — internal callers that need an error tuple use safe_decode_compact_u16/1.
Examples
iex> Onchain.Solana.Transaction.decode_compact_u16(<<0, 99>>)
{0, <<99>>}

iex> Onchain.Solana.Transaction.decode_compact_u16(<<128, 1, 99>>)
{128, <<99>>}

  



  
    
      
    
    
      deserialize(binary)



        
          
        

    

  


  

      

          @spec deserialize(binary()) :: {:ok, t()} | {:error, term()}


      


Deserialize a legacy transaction from binary.
Returns {:ok, t()} on a complete, well-formed transaction; {:error, atom()}
on malformed input. Possible error atoms:
	:truncated_compact_u16 — compact-u16 prefix ends mid-byte
	:insufficient_signature_data — signature-count exceeds remaining bytes
	:insufficient_pubkey_data — pubkey-count exceeds remaining bytes
	:insufficient_instruction_data — instruction-count, account-list, or data-payload exceeds remaining bytes
	:invalid_message_header — fewer than 3 header bytes
	:invalid_message_body — blockhash truncated or other structural mismatch the inner clauses didn't tag
	:invalid_transaction — message parsed but trailing bytes remain


  



  
    
      
    
    
      deserialize_message(arg1)



        
          
        

    

  


  

      

          @spec deserialize_message(binary()) ::
  {:ok, Onchain.Solana.Transaction.Message.t(), binary()} | {:error, term()}


      


Deserialize a message from binary.
Returns {:ok, Message.t(), rest :: binary()} on success — rest is whatever
bytes follow the message (callers like deserialize/1 enforce rest == <<>>).
Returns {:error, :invalid_message_header} when fewer than 3 header bytes are
present. Specific atoms surface from inner parse clauses
(:truncated_compact_u16, :insufficient_pubkey_data, :insufficient_instruction_data);
{:error, :invalid_message_body} is the catch-all for structural mismatches the
inner clauses didn't tag (notably a truncated blockhash).

  



  
    
      
    
    
      encode_compact_u16(value)



        
          
        

    

  


  

      

          @spec encode_compact_u16(non_neg_integer()) :: binary()


      


Encode a non-negative integer as a compact-u16 (variable-length).
Examples
iex> Onchain.Solana.Transaction.encode_compact_u16(0)
<<0>>

iex> Onchain.Solana.Transaction.encode_compact_u16(127)
<<127>>

iex> Onchain.Solana.Transaction.encode_compact_u16(128)
<<128, 1>>

iex> Onchain.Solana.Transaction.encode_compact_u16(16384)
<<128, 128, 1>>

  



  
    
      
    
    
      serialize(transaction)



        
          
        

    

  


  

      

          @spec serialize(t()) :: binary()


      


Serialize a full transaction (signatures + message) for RPC submission.

  



  
    
      
    
    
      serialize_message(msg)



        
          
        

    

  


  

      

          @spec serialize_message(Onchain.Solana.Transaction.Message.t()) :: binary()


      


Serialize a message to the bytes that get signed.

  



  
    
      
    
    
      sign(message, seeds)



        
          
        

    

  


  

      

          @spec sign(Onchain.Solana.Transaction.Message.t(), [<<_::256>>]) :: t()


      


Sign a message with one or more seeds and produce a full transaction.
Seeds must be ordered to match the signer positions in the message's
account keys (i.e., the first num_required_signatures accounts).
Raises ArgumentError if length(seeds) != message.header.num_required_signatures.
Solana's runtime rejects transactions whose signatures array length doesn't
match num_required_signatures, so emitting a mismatched count would surface
only as an opaque submission failure downstream — guard at the boundary.

  



  
    
      
    
    
      sign_partial(message, signers)



        
          
        

    

  


  

      

          @spec sign_partial(Onchain.Solana.Transaction.Message.t(), %{
  required(non_neg_integer()) => <<_::256>>
}) ::
  t()


      


Partially sign a message, filling only the specified signer positions.
This is the core primitive for sponsored transactions (where one party
pays fees on behalf of another). The typical flow is:
	User builds a message with the sponsor's pubkey as the fee payer
	User calls sign_partial/2 with their own seed to sign their position
	User serializes the partially-signed transaction and sends it to the sponsor
	Sponsor deserializes and calls add_signature/3 to fill in their position
	Sponsor submits the fully-signed transaction via Onchain.Solana.RPC.send_transaction/2

signers is a map of %{account_index => seed} where account_index is
the position of the signer in the message's account keys list (0-based).
Positions not present in the map get zero-filled placeholder signatures.
Examples
# User is account[1], sponsor is account[0] (fee payer)
partial = Transaction.sign_partial(message, %{1 => user_seed})
# => %Transaction{signatures: [<<0::512>>, <user_sig>], ...}

# Serialize and send to sponsor
bytes = Transaction.serialize(partial)

  


        

      


  

    
Onchain.Solana.Transaction.AccountMeta 
    



      
Account reference with permission flags.
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          @type t() :: %Onchain.Solana.Transaction.AccountMeta{
  is_signer: boolean(),
  is_writable: boolean(),
  pubkey: <<_::256>>
}


      



  


        

      


  

    
Onchain.Solana.Transaction.CompiledInstruction 
    



      
An instruction compiled to account indices.

      


      
        Summary


  
    Types
  


    
      
        account_index()
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          @type account_index() :: 0..255


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Onchain.Solana.Transaction.CompiledInstruction{
  accounts: [account_index()],
  data: binary(),
  program_id_index: account_index()
}


      



  


        

      


  

    
Onchain.Solana.Transaction.Header 
    



      
Message header with account permission counts.
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          @type t() :: %Onchain.Solana.Transaction.Header{
  num_readonly_signed_accounts: non_neg_integer(),
  num_readonly_unsigned_accounts: non_neg_integer(),
  num_required_signatures: non_neg_integer()
}


      



  


        

      


  

    
Onchain.Solana.Transaction.Instruction 
    



      
A high-level instruction before compilation.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Onchain.Solana.Transaction.Instruction{
  accounts: [Onchain.Solana.Transaction.AccountMeta.t()],
  data: binary(),
  program_id: <<_::256>>
}


      



  


        

      


  

    
Onchain.Solana.Transaction.Message 
    



      
The transaction message that gets signed.
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        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Onchain.Solana.Transaction.Message{
  account_keys: [<<_::256>>],
  header: Onchain.Solana.Transaction.Header.t(),
  instructions: [Onchain.Solana.Transaction.CompiledInstruction.t()],
  recent_blockhash: <<_::256>>
}
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