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    Setting up Provider

Sutra SDK supports multiple Cardano providers. You can verify and use any of the supported providers by configuring them in your config/config.exs or explicitly passing options.
Blockfrost
Blockfrost is a popular API provider for Cardano.
Configuration
Add the following to your config/config.exs:
config :sutra, :blockfrost,
    project_id: System.get_env("BLOCKFROST_PROJECT_ID"),
    network: :preprod, # or :mainnet, :preview
    base_url: nil # Optional override
Usage
alias Sutra.Provider.Blockfrost
# Create a client explicitly if needed, or rely on global config
Maestro
Maestro provides high-fidelity blockchain data access.
Configuration
config :sutra, :maestro,
    api_key: System.get_env("MAESTRO_API_KEY"),
    network: :preprod, # or :mainnet, :preview
    base_url: nil # Optional override
KupoOgmios
For self-hosted or local setups using Kupo and Ogmios.
Configuration
config :sutra, :kupogmios,
    kupo_base_url: "http://localhost:1442",
    ogmios_base_url: "http://localhost:1337",
    network: :preprod
Koios
Koios is a decentralized and elastic RESTful API.
Configuration
config :sutra, :koios,
    api_key: System.get_env("KOIOS_API_KEY"), # Optional for public tier
    network: :preprod # or :mainnet, :preview
Yaci
Yaci DevKit is a local development environment.
Configuration
config :sutra, :yaci,
  yaci_general_api_url: "http://localhost:8080", # Defaults to http://localhost:8080
  yaci_admin_api_url: "http://localhost:10000" # Defaults to http://localhost:10000
To use a specific provider globally, you can set the :provider key in your config:
config :sutra, :provider, Sutra.Provider.Blockfrost 
# or Sutra.Provider.Maestro, etc.
Or configure separate fetcher and submitter:
config :sutra, :provider,
  fetch_with: Sutra.Provider.Blockfrost,
  submit_with: Sutra.Provider.Maestro


  

    Transaction Building

Sutra SDK provides a composable TxBuilder module to construct, sign, and submit Cardano transactions.
Basic Flow
The general pattern for building a transaction is:
	 Initialize with new_tx()
	 Add inputs (add_input)
	 Add outputs (add_output)
	 (Optional) Mint assets, deploy scripts, add metadata, etc.
	 Build the transaction body (build_tx!)
	 Sign (sign_tx)
	 Submit (submit_tx)

Example: Simple Payment
Here is a complete example of sending ADA from one wallet to another.
alias Sutra.Cardano.Transaction.TxBuilder


# 1. Fetch Inputs
{:ok, provider} = Sutra.Provider.get_fetcher()
user_utxos = provider.utxos_at_addresses([user_address])

# 2. Build Transaction
tx_id = 
tx_id = 
  Sutra.new_tx()
  # Spend from user
  |> Sutra.add_input(user_utxos) 
  # Pay 5 ADA to receiver
  |> Sutra.add_output(receiver_address, 5_000_000) 
  # Balance and build (calculates fees, change)
  |> Sutra.build_tx!(wallet_address: user_address) 
  # Sign
  |> Sutra.sign_tx(user_signing_key)
  # Submit
  |> Sutra.submit_tx()

IO.puts("Tx Submitted: #{tx_id}")
Key Functions
new_tx()
Initializes a new transaction builder state.
add_input(builder, inputs, opts \\ [])
Adds specific UTxOs to spend.
	opts:	witness: Script or key witness (default: :vkey_witness).
	redeemer: Redeemer data if spending from a script.



add_output(builder, address, amount, datum \\ nil)
Adds an output to the transaction.
	datum: Can be {:inline_datum, data} or {:datum_hash, data}.

build_tx!(builder, opts)
Finalizes the transaction body.
	wallet_address: (Required) Address to send change to and use for balancing.
	wallet_utxos: (Optional) Extra UTxOs to use for balancing if inputs aren't enough.

sign_tx(builder, signers)
Signs the transaction. signers can be a list of signing keys (Sutra.Crypto.Key) or Bech32 private key strings.
submit_tx(builder)
Submits the signed transaction using the configured provider.


  

    Minting Assets

Minting native assets involves defining a policy (script) and specifying the amount to mint.

alias Sutra.Cardano.Script
alias Sutra.Cardano.Asset

# Define a Native Script (Polycal Policy)
policy_script = %Script{
  script_type: :native,
  data: %{
    "type" => "sig",
    "keyHash" => Sutra.Crypto.Key.pubkey_hash(signing_key)
  }
}

policy_id = Script.hash_script(policy_script)
asset_name = "MyToken"
amount = 1000

tx_id =
tx_id =
  Sutra.new_tx()
  |> Sutra.add_input(user_utxos)
  # Mint 1000 tokens
  |> Sutra.mint_asset(
       policy_id, 
       Asset.new(asset_name, amount), 
       policy_script
     )
  # Send minted tokens to a destination (or back to self)
  |> Sutra.add_output(user_address, Asset.new(policy_id, asset_name, amount))
  |> Sutra.build_tx!(wallet_address: user_address)
  |> Sutra.sign_tx(signing_key)
  |> Sutra.submit_tx()


  

    Deploying Scripts

To use reference scripts (CIP-33), you first need to "deploy" the script to the blockchain by sending it to an output.

alias Sutra.Cardano.Script
alias Sutra.Cardano.Address

# Your Plutus Script
script = %Script{
  script_type: :plutus_v2,
  data: "..." # CBOR hex of the script
}

tx_id =
tx_id =
  Sutra.new_tx()
  |> Sutra.add_input(user_utxos)
  # Deploy script to an address
  # This creates an output with the script attached as a reference script
  # and a minimal ADA amount.
  |> Sutra.deploy_script(%Address{}, script)
  |> Sutra.build_tx!(wallet_address: user_address)
  |> Sutra.sign_tx(signing_key)
  |> Sutra.submit_tx()
Once confirmed, you can use the resulting UTxO as a reference input in future transactions.


  

    Using Reference Inputs

Reference inputs allow you to read data (datum) or use a script (reference script) without spending the UTxO.
Using a Reference Script
Assuming you have already deployed a script and have its UTxO reference (TxHash#Index).


# The UTxO holding the reference script
{:ok, provider} = Sutra.Provider.get_fetcher()
[ref_script_utxo] = provider.utxos_at_tx_refs(["tx_hash#index"])

tx_id =
tx_id =
  Sutra.new_tx()
  |> Sutra.add_input(
       script_utxo_to_spend, 
       witness: :ref_inputs, # Use reference script
       redeemer: my_redeemer
     )
  # Add the reference input containing the script
  |> Sutra.add_reference_inputs([ref_script_utxo])
  |> Sutra.add_output(receiver_address, 5_000_000)
  |> Sutra.build_tx!(wallet_address: user_address)
  |> Sutra.sign_tx(user_signing_key)
  |> Sutra.submit_tx()
Reading Reference Datum
You can also inspect datum from a reference input.
  # ...
  # ...
  |> Sutra.add_reference_inputs([utxo_with_datum])
  # Logic in your off-chain code or on-chain validator can now access this
  # ...


  

    Plutus Data Definition

Sutra SDK provides a robust set of macros for defining Plutus Data types, including objects and enums. These definitions ensure type safety and seamless conversion to/from Plutus Core data structures (CBOR).
Defining Objects (defdata)
The defdata macro allows you to define struct-like objects that map to Plutus Data.
defmodule MyProject.Types do
  use Sutra.Data
  
  # Define a simple object
  defdata name: OutputReference do
    data :transaction_id, :string
    data :output_index, :integer
  end
end
Field Types
You can use standard types or other defined schemas:
	  :integer
	  :string (ByteString)
	  :boolean
	  :list
	  Module (Another defdata or defenum module)

Custom Encoding/Decoding
You can override the default encoding logic by providing custom functions:
defdata name: Input do
  data :output_reference, MyProject.Types.OutputReference
  data :output, :output, encode_with: &MyModule.custom_encode/1, decode_with: &MyModule.custom_decode/1
end
Defining Enums (defenum)
The defenum macro defines sum types (enums), creating constructors for each variant.
Block Syntax (Recommended)
defenum name: Datum do
  field :no_datum, :null
  field :datum_hash, :string
  field :inline_datum, :string
end
With Explicit Indices
You can manually specify the index for each constructor if needed (e.g., to match an existing Plutus script):
defenum name: Datum do
  field :inline_datum, :string, index: 1
  field :datum_hash, :string, index: 0
  field :no_datum, :null, index: 2
end
Legacy Syntax
defenum name: Status, variants: [:open, :closed, :disputed]
Using the Data
Once defined, these modules generate structs that you can use in your Elixir code.
# Creating an instance
out_ref = %MyProject.Types.OutputReference{
  transaction_id: "tx_hash_hex",
  output_index: 0
}

# Encoding to Plutus Data (CBOR)
cbor_hex = Sutra.Data.encode(out_ref)

# Decoding
decoded_struct = Sutra.Data.decode!(cbor_hex)


  

    Privnet Testing

Sutra SDK includes a dedicated testing module Sutra.PrivnetTest to simplify integration testing against a private network (like Yaci DevKit).
Setup
Ensure you have a local Yaci DevKit instance running.
In your test file, use Sutra.PrivnetTest:
defmodule MyProject.MyTest do
  use Sutra.PrivnetTest
  
  test "test something" do
    # ...
  end
end
This automatically checks if Yaci is running and sets up the provider configuration.
Managing Wallets
Default Wallets
Access pre-funded default wallets from the Yaci DevKit (indices 0-20):
test "uses default wallet" do
  with_default_wallet(0, fn %{address: address, signing_key: key} ->
    # Test logic here
    IO.puts("Wallet Address: #{address}")
  end)
end
The wallet is automatically topped up if its balance is zero.
New Ephemeral Wallets
Create a fresh wallet for isolation:
test "uses fresh wallet" do
  with_new_wallet(fn %{address: address, signing_key: key} ->
    # This wallet is funded with 100 ADA by default
  end)
end
Loading Funds
You can explicitly load funds into an address:
# Load 1000 ADA
load_ada(address, 1000)

# Load multiple UTxOs
load_ada(address, [1000, 500]) 
Waiting for Transactions
Since blockchain operations are asynchronous, use await_tx to wait for a transaction to be confirmed:
tx_id = submit_some_transaction()

# detailed info
tx_info = await_tx(tx_id) 

# or assert success
assert Sutra.PrivnetTest.await_tx(tx_id)
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Sutra: The User-Friendly Component-Based Cardano SDK.
Sutra is an Elixir-based SDK designed to simplify interactions with the Cardano blockchain. It abstracts complex transaction logic into composable building blocks, making it easy to build, sign, and submit transactions.
Key Features
	  Composable API: Build transactions step-by-step using a pipeline-based approach.
	  Provider Agnostic: Works seamlessly with different providers (Blockfrost, Kupo/Ogmios, Maestro).
	  Plutus Support: First-class support for Plutus scripts (V1, V2, V3), inline datums, and referencing scripts.

Getting Started
This module serves as the main entry point, delegating to Sutra.Cardano.Transaction.TxBuilder.
import Sutra

# 1. Create a new transaction
tx =
  new_tx()
  |> use_provider(MyProvider)
  |> add_input(utxos)
  |> add_output(friend_address, 10_000_000)

# 2. Build and Sign
signed_tx =
  tx
  |> build_tx!()
  |> sign_tx(private_key)

# 3. Submit
submit_tx(signed_tx)
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## Example
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  iex> to_bech32(%Address{network: :mainnet, address_type: :reward})

  



  
    
      
    
    
      to_cbor(addr)



        
          
        

    

  


  


  



  
    
      
    
    
      to_plutus(addr)



        
          
        

    

  


  

      

          @spec to_plutus(t()) :: Sutra.Data.Plutus.t()


      



  



  
    
      
    
    
      vkey_address?(address)



        
          
        

    

  


  


  


        

      


  

    
Sutra.Cardano.Asset 
    



      
A module for handling Cardano Assets (Values).
Cardano Assets are represented as a nested map structure:
%{policy_id => %{asset_name => quantity}}
Lovelace (ADA) is a special case where the policy ID is "lovelace" and the structure is simplified in some contexts, but when fully normalized in this module, it is treated as a top-level key "lovelace" with an integer value, or implicitly as policy ID "" and asset name "" in Plutus encoded forms.
This module provides utility functions for creating, merging, diffing, and inspecting these asset structures, as well as encoding/decoding them to/from Plutus Data (CBOR).
Asset Structure
%{
  "lovelace" => 1000000,
  "policy_id_hex" => %{
    "asset_name_hex" => 100
  }
}

      


      
        Summary


  
    Types
  


    
      
        asset_name()

      


    


    
      
        policy_id()

      


    


    
      
        quantity()

      


    


    
      
        t()

      


        A map representing a MultiAsset value.
Keys are policy IDs (hex string) or "lovelace".
Values are either the integer amount (for lovelace) or a map of asset names to quantities.



    





  
    Functions
  


    
      
        abs_value(asset)

      


        Returns Asset with absolute values (all positive).



    


    
      
        add(asset, binary, amount)

      


        Add quantity of single token to Assets.



    


    
      
        add(asset, policy_id, asset_name, qty)

      


    


    
      
        contains_token?(asset1, asset2)

      


        Checks if both asset has similar tokens (share at least one policy ID).



    


    
      
        diff(asset1, asset2)

      


        Subtract value of asset (asset1 - asset2).



    


    
      
        filter_by_value(asset, func)

      


        Filter Asset by applying functions against Asset value.



    


    
      
        from_cbor(lovelace)

      


        Converts CBOR decoded data back to Asset structure.



    


    
      
        from_lovelace(value)

      


        Creates an Asset structure purely containing Lovelace.



    


    
      
        from_plutus(cbor)

      


        Decodes Asset from Plutus Data (CBOR).



    


    
      
        from_seperator(assets, seperator \\ ".")

      


    


    
      
        get_quantity(asset, binary)

      


    


    
      
        get_quantity(asset, policy_id, asset_name)

      


        Returns quantity of specific token from asset. returns 0 if no such token is found.



    


    
      
        is_positive_asset(asset)

      


        Checks if asset has positive amount.



    


    
      
        lovelace_of(asset)

      


        Returns lovelace amount from asset. returns 0 if no lovelace is found in asset.



    


    
      
        merge(asset1, asset2)

      


        Merge two asset values into one.



    


    
      
        merge(asset1, asset2, with_func)

      


    


    
      
        negate(assets)

      


        Negates quantities of all Assets.



    


    
      
        new(amount)

      


    


    
      
        new(binary, amount)

      


    


    
      
        new(policy_id, asset_name, amount)

      


        Creates a new Asset structure.



    


    
      
        only_positive(asset)

      


        Returns only Positive Assets.



    


    
      
        policies(assets)

      


        Returns all policies of asset.



    


    
      
        restricted_to(assets, policy_ids)

      


        Get a subset of the assets restricted to the given policies.



    


    
      
        to_cbor(asset)

      


        Encodes Asset to CBOR list format [lovelace_qty, multi_asset_map].



    


    
      
        to_plutus(data)

      


        Encodes an Asset structure to Plutus Data format (as a Map).



    


    
      
        without_lovelace(assets)

      


        Returns Asset without Ada.



    


    
      
        zero()

      


        Returns an empty asset.



    


    
      
        zero?(asset)

      


    





      


      
        Types


        


  
    
      
    
    
      asset_name()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      policy_id()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      quantity()



        
          
        

    

  


  

      

          @type quantity() :: integer()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  optional(policy_id()) => quantity() | %{required(asset_name()) => quantity()}
}


      


A map representing a MultiAsset value.
Keys are policy IDs (hex string) or "lovelace".
Values are either the integer amount (for lovelace) or a map of asset names to quantities.

  


        

      

      
        Functions


        


  
    
      
    
    
      abs_value(asset)



        
          
        

    

  


  

Returns Asset with absolute values (all positive).
Examples
iex> abs_value(%{"lovelace" => -100})
%{"lovelace" => 100 }

iex> abs_value(%{"lovelace" => 100})
%{"lovelace" => 100 }

  



  
    
      
    
    
      add(asset, binary, amount)



        
          
        

    

  


  

Add quantity of single token to Assets.
Examples
iex> add(from_lovelace(100), "lovelace", 200)
%{"lovelace" => 300}

iex> add(from_lovelace(100), "policy", "asset", 10)
%{"lovelace" => 100, "policy" => %{"asset" => 10}}

  



  
    
      
    
    
      add(asset, policy_id, asset_name, qty)



        
          
        

    

  


  


  



  
    
      
    
    
      contains_token?(asset1, asset2)



        
          
        

    

  


  

Checks if both asset has similar tokens (share at least one policy ID).
Examples
iex> asset1 = %{"lovelace" => 1000, "policy1" => %{"asset" => 1}}
iex> contains_token?(from_lovelace(100), asset1)
false

iex> asset1 = %{"policy1" => %{"asset" => 1}, "policy2" => %{"asset" => 1}}
iex> asset2 = %{"policy3" => %{"asset" => 1}}
iex> contains_token?(asset2, asset1)
false

  



  
    
      
    
    
      diff(asset1, asset2)



        
          
        

    

  


  

Subtract value of asset (asset1 - asset2).
Examples
iex> asset1 = from_lovelace(500)
iex> asset2 = from_lovelace(600)
iex> diff(asset1, asset2)
%{"lovelace" => 100}

iex> asset1 = %{"policy-1" => %{"asset1" => 200}}
iex> asset2 = %{"policy-1" => %{"asset1" => 50, "asset2" => 200 }}
iex> diff(asset1, asset2)
%{"policy-1" => %{"asset1" => -150, "asset2" => 200 }}

  



  
    
      
    
    
      filter_by_value(asset, func)



        
          
        

    

  


  

Filter Asset by applying functions against Asset value.
Examples
iex> asset = %{"lovelace" => 100, "policy" => %{"asset1" => -10, "asset2" => 10}}
iex> filter_by_value(asset, fn v -> v > 0 end)
%{"lovelace" => 100, "policy" => %{"asset2" => 10}}

iex> asset = %{"lovelace" => 10, "policy" => %{"asset1" => -10, "asset2" => 10}}
iex> filter_by_value(asset, &(&1 == 10))
%{"lovelace" => 10, "policy" => %{"asset2" => 10}}

iex> asset = %{"lovelace" => 10, "policy" => %{"asset1" => -10, "asset2" => 10}}
iex> filter_by_value(asset, &(&1 < 0))
%{"policy" => %{"asset1" => -10}}

  



  
    
      
    
    
      from_cbor(lovelace)



        
          
        

    

  


  

Converts CBOR decoded data back to Asset structure.
Examples
iex> cbor_list = [
...>   100,
...>   %{
...>     %CBOR.Tag{tag: :bytes, value: "policy"} =>
...>       %{
...>           %CBOR.Tag{tag: :bytes, value: "asset"} => 1
...>       }
...>   }
...> ]
iex> from_cbor(cbor_list)
%{"lovelace" => 100, "706f6c696379" => %{"6173736574" => 1}}

iex> from_cbor(10)
%{"lovelace" => 10}

  



  
    
      
    
    
      from_lovelace(value)



        
          
        

    

  


  

Creates an Asset structure purely containing Lovelace.
Examples
iex> from_lovelace(100)
%{"lovelace" => 100}

  



  
    
      
    
    
      from_plutus(cbor)



        
          
        

    

  


  

Decodes Asset from Plutus Data (CBOR).
Handles both the flat integer (Lovelace only) and the nested map structure for MultiAssets.
Examples
iex> from_plutus(%{"" => %{"" => 200}, "policy-1" => %{"asset-1" => 100}})
{:ok, %{"lovelace" => 200, "policy-1" => %{"asset-1" => 100}}}

iex> from_plutus("A140A1401A000F4240")
{:ok, %{"lovelace" => 1_000_000}}

# Token CBOR example
iex> token_cbor = "A340A1401A000F42404B706F6C6963792D69642D31A244746B6E31186444746B6E3218C84B706F6C6963792D69642D32A144746B6E3319012C"
iex> {:ok, asset} = from_plutus(token_cbor)
iex> asset["lovelace"]
1_000_000
iex> asset["706f6c6963792d69642d31"]
%{"746b6e31" => 100, "746b6e32" => 200}

  



    

  
    
      
    
    
      from_seperator(assets, seperator \\ ".")



        
          
        

    

  


  


  



  
    
      
    
    
      get_quantity(asset, binary)



        
          
        

    

  


  


  



  
    
      
    
    
      get_quantity(asset, policy_id, asset_name)



        
          
        

    

  


  

Returns quantity of specific token from asset. returns 0 if no such token is found.
Examples
iex> asset = %{"policy-1" => %{"asset-1" => 500, "asset-2" => 300}}
iex> get_quantity(asset, "policy-1", "asset-1")
500

iex> get_quantity(%{"policy-1" => %{"asset-1" => 100}}, "policy-1", "asset-3")
0

iex> get_quantity(%{"policy-1" => %{"asset-1" => 100}}, "policy-2", "asset-1")
0

iex> get_quantity(%{"lovelace" => 1000}, "lovelace")
1000

iex> get_quantity(%{}, "lovelace")
0

  



  
    
      
    
    
      is_positive_asset(asset)



        
          
        

    

  


  

Checks if asset has positive amount.
Examples
iex> is_positive_asset(%{"lovelace" => 100})
true

iex> is_positive_asset(%{"lovelace" => 50, "policy" => %{"asset" => -100}})
true

iex> is_positive_asset(%{"lovelace" => 0, "policy" => %{"asset" => -100}})
false

iex> is_positive_asset(%{"lovelace" => -10, "policy" => %{"asset" => -100}})
false

  



  
    
      
    
    
      lovelace_of(asset)



        
          
        

    

  


  

Returns lovelace amount from asset. returns 0 if no lovelace is found in asset.
Examples
iex> lovelace_of(%{"policy" => %{"asset" => 1}})
0

iex> lovelace_of(%{"lovelace" => 134_000})
134_000

  



  
    
      
    
    
      merge(asset1, asset2)



        
          
        

    

  


  

Merge two asset values into one.
Examples
iex> asset1 = %{"lovelace" => 123}
iex> asset2 = %{"policy-1" => %{"asset1" => 600}}
iex> merge(asset1, asset2)
%{"lovelace" => 123, "policy-1" => %{"asset1" => 600}}
Adds Qty of token for similar policies:
iex> asset1 = %{"lovelace" => 100, "policy-1" => %{"asset1" => 600}}
iex> asset2 = %{"policy-1" => %{"asset1" => 400}}
iex> merge(asset1, asset2)
%{"lovelace" => 100, "policy-1" => %{"asset1" => 1000}}

  



  
    
      
    
    
      merge(asset1, asset2, with_func)



        
          
        

    

  


  


  



  
    
      
    
    
      negate(assets)



        
          
        

    

  


  

Negates quantities of all Assets.
Examples
iex> negate(from_lovelace(100))
%{"lovelace" => -100}

iex> negate(%{"lovelace" => 10, "policy" => %{"asset" => 70}})
%{"lovelace" => -10, "policy" => %{"asset" => -70}}

  



  
    
      
    
    
      new(amount)



        
          
        

    

  


  


  



  
    
      
    
    
      new(binary, amount)



        
          
        

    

  


  


  



  
    
      
    
    
      new(policy_id, asset_name, amount)



        
          
        

    

  


  

Creates a new Asset structure.
Examples
# Create Lovelace asset
iex> new("lovelace", 100)
%{"lovelace" => 100}

# Create Token
iex> new("policy_id", "asset_name", 100)
%{"policy_id" => %{"asset_name" => 100}}

  



  
    
      
    
    
      only_positive(asset)



        
          
        

    

  


  

Returns only Positive Assets.
Examples
iex> only_positive(%{"lovelace" => 200, "policy" => %{"asset" => -10}})
%{"lovelace" => 200}

iex> only_positive(%{"lovelace" => 0, "policy" => %{"asset" => -10}})
%{}

iex> only_positive(%{"lovelace" => 0, "policy" => %{"asset" => 10}})
%{"policy" => %{"asset" => 10}}

  



  
    
      
    
    
      policies(assets)



        
          
        

    

  


  

Returns all policies of asset.
Examples
iex> policies(%{"lovelace" => 100})
[]

iex> policies(%{"policy1" => %{"asset1" => 1}, "policy2" => %{"asset1" => 2}})
["policy1", "policy2"] |> Enum.sort()

  



  
    
      
    
    
      restricted_to(assets, policy_ids)



        
          
        

    

  


  

Get a subset of the assets restricted to the given policies.
Examples
iex> restricted_to(%{"lovelace" => 100, "policy1" => %{"asset1" => 10}}, ["lovelace"])
%{"lovelace" => 100}

iex> restricted_to(%{
...>    "lovelace" => 100,
...>    "policy1" => %{"asset" => 10},
...>    "policy2" => %{"asset" => 50},
...>    "policy3" => %{"asset" => 30},
...> }, ["policy1", "policy2"])
%{"policy1" => %{"asset" => 10}, "policy2" => %{"asset" => 50}}

  



  
    
      
    
    
      to_cbor(asset)



        
          
        

    

  


  

Encodes Asset to CBOR list format [lovelace_qty, multi_asset_map].
Note: If the asset only contains Lovelace, it returns the integer amount directly, which corresponds to the compact encoding in some contexts, or the way output values are represented when no multi-assets are present.
Examples
iex> to_cbor(%{"lovelace" => 100})
100

iex> to_cbor(%{"lovelace" => 100, "policy" => %{"asset" => 100}})
[ 100,
  %{%CBOR.Tag{tag: :bytes, value: "policy"} =>
        %{%CBOR.Tag{tag: :bytes, value: "asset"} => 100}
  }
]

  



  
    
      
    
    
      to_plutus(data)



        
          
        

    

  


  

Encodes an Asset structure to Plutus Data format (as a Map).
Examples
iex> asset = %{"lovelace" => 300}
iex> to_plutus(asset)
%{%CBOR.Tag{tag: :bytes, value: ""} => %{%CBOR.Tag{tag: :bytes, value: ""} => 300}}

iex> asset = %{"lovelace" => 200, "policy-1" => %{"asset-1" => 300}}
iex> plutus_data = to_plutus(asset)
iex> Map.keys(plutus_data) |> length()
2

iex> asset = %{"lovelace" => 1_000_000}
iex> to_plutus(asset) |> Cbor.encode_hex()
"A140A1401A000F4240"

  



  
    
      
    
    
      without_lovelace(assets)



        
          
        

    

  


  

Returns Asset without Ada.
Examples
iex> without_lovelace(%{"lovelace" => 10}) == zero()
true

iex> without_lovelace(%{"lovelace" => 10, "policy" => %{"asset" => 1}})
%{"policy" => %{"asset" => 1}}

  



  
    
      
    
    
      zero()



        
          
        

    

  


  

Returns an empty asset.

  



  
    
      
    
    
      zero?(asset)



        
          
        

    

  


  


  


        

      


  

    
Sutra.Cardano.Script 
    



      
  Cardano script

      


      
        Summary


  
    Types
  


    
      
        script_data()

      


    


    
      
        script_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        apply_params(script_hex, params, opts \\ [])

      


    


    
      
        decode_script_type!(int)

      


    


    
      
        encode_script_type(script_type)

      


    


    
      
        from_script_ref(cbor_hex)

      


    


    
      
        hash_script(script)

      


          returns script hash



    


    
      
        is_native_script(a)

      


    


    
      
        is_plutus_script(s)

      


    


    
      
        is_script(s)

      


    


    
      
        new(script_hex, language)

      


    


    
      
        plutus_script?(s)

      


    


    
      
        script?(s)

      


    


    
      
        to_script_ref(script)

      


    





      


      
        Types


        


  
    
      
    
    
      script_data()



        
          
        

    

  


  

      

          @type script_data() :: binary()


      



  



  
    
      
    
    
      script_type()



        
          
        

    

  


  

      

          @type script_type() :: :plutus_v1 | :plutus_v2 | :plutus_v3


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sutra.Cardano.Script{data: script_data(), script_type: script_type()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      apply_params(script_hex, params, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      decode_script_type!(int)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_script_type(script_type)



        
          
        

    

  


  


  



  
    
      
    
    
      from_script_ref(cbor_hex)



        
          
        

    

  


  


  



  
    
      
    
    
      hash_script(script)



        
          
        

    

  


  

  returns script hash

  



  
    
      
    
    
      is_native_script(a)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      is_plutus_script(s)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      is_script(s)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      new(script_hex, language)



        
          
        

    

  


  


  



  
    
      
    
    
      plutus_script?(s)



        
          
        

    

  


  


  



  
    
      
    
    
      script?(s)



        
          
        

    

  


  


  



  
    
      
    
    
      to_script_ref(script)



        
          
        

    

  


  


  


        

      


  

    
Sutra.Cardano.Script.NativeScript 
    



      
 Cardano Native Script

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_cbor(cbor_hex)

      


    


    
      
        from_json(script)

      


    


    
      
        from_witness_set(list)

      


    


    
      
        to_script(native_script)

      


    


    
      
        to_witness_set(arg1)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Sutra.Cardano.Script.NativeScript.ScriptPubkey.t()
  | Sutra.Cardano.Script.NativeScript.ScriptAll.t()
  | Sutra.Cardano.Script.NativeScript.ScriptAny.t()
  | Sutra.Cardano.Script.NativeScript.ScriptNOfK.t()
  | Sutra.Cardano.Script.NativeScript.ScriptInvalidBefore.t()
  | Sutra.Cardano.Script.NativeScript.ScriptInvalidHereafter.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_cbor(cbor_hex)



        
          
        

    

  


  


  



  
    
      
    
    
      from_json(script)



        
          
        

    

  


  


  



  
    
      
    
    
      from_witness_set(list)



        
          
        

    

  


  


  



  
    
      
    
    
      to_script(native_script)



        
          
        

    

  


  


  



  
    
      
    
    
      to_witness_set(arg1)



        
          
        

    

  


  


  


        

      


  

    
Sutra.Cardano.Transaction.Datum 
    



      
  Cardano Transaction Datum

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        __schema__()

      


        Returns the Blueprint schema for this enum



    


    
      
        calculate_datum_hash(data)

      


    


    
      
        datum_hash(datum_hash)

      


    


    
      
        datum_kind(datum)

      


    


    
      
        from_cbor(cbor)

      


    


    
      
        from_plutus(data)

      


        Decode from hex-encoded CBOR or raw Plutus data



    


    
      
        inline(datum_value)

      


    


    
      
        no_datum()

      


    


    
      
        to_cbor(datum, opts \\ [])

      


    


    
      
        to_plutus(datum)

      


        Encode enum to Plutus data



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sutra.Cardano.Transaction.Datum{kind: atom(), value: any()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      __schema__()



        
          
        

    

  


  

Returns the Blueprint schema for this enum

  



  
    
      
    
    
      calculate_datum_hash(data)



        
          
        

    

  


  


  



  
    
      
    
    
      datum_hash(datum_hash)



        
          
        

    

  


  


  



  
    
      
    
    
      datum_kind(datum)



        
          
        

    

  


  


  



  
    
      
    
    
      from_cbor(cbor)



        
          
        

    

  


  


  



  
    
      
    
    
      from_plutus(data)



        
          
        

    

  


  

Decode from hex-encoded CBOR or raw Plutus data

  



  
    
      
    
    
      inline(datum_value)



        
          
        

    

  


  


  



  
    
      
    
    
      no_datum()



        
          
        

    

  


  


  



    

  
    
      
    
    
      to_cbor(datum, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      to_plutus(datum)



        
          
        

    

  


  

Encode enum to Plutus data

  


        

      


  

    
Sutra.Cardano.Transaction.Input 
    



      
  Transaction Input

      


      
        Summary


  
    Functions
  


    
      
        __fields__()

      


        Returns the list of field names in order



    


    
      
        __schema__()

      


        Returns the Blueprint schema for this type



    


    
      
        extract_ref(input)

      


    


    
      
        from_cbor(list)

      


    


    
      
        from_hex(raw_hex)

      


          converts cbor encoded hex to Input



    


    
      
        from_plutus(data)

      


        Decode from hex-encoded CBOR or raw Plutus data



    


    
      
        sort_inputs(inputs)

      


    


    
      
        to_hex(input)

      


    


    
      
        to_plutus(mod)

      


        Encode struct to Plutus data



    





      


      
        Functions


        


  
    
      
    
    
      __fields__()



        
          
        

    

  


  

Returns the list of field names in order

  



  
    
      
    
    
      __schema__()



        
          
        

    

  


  

Returns the Blueprint schema for this type

  



  
    
      
    
    
      extract_ref(input)



        
          
        

    

  


  


  



  
    
      
    
    
      from_cbor(list)



        
          
        

    

  


  


  



  
    
      
    
    
      from_hex(raw_hex)



        
          
        

    

  


  

  converts cbor encoded hex to Input

  



  
    
      
    
    
      from_plutus(data)



        
          
        

    

  


  

Decode from hex-encoded CBOR or raw Plutus data

  



  
    
      
    
    
      sort_inputs(inputs)



        
          
        

    

  


  


  



  
    
      
    
    
      to_hex(input)



        
          
        

    

  


  


  



  
    
      
    
    
      to_plutus(mod)



        
          
        

    

  


  

Encode struct to Plutus data

  


        

      


  

    
Sutra.Cardano.Transaction.Output 
    



      
  Cardano Transaction Output

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        __fields__()

      


        Returns the list of field names in order



    


    
      
        __schema__()

      


        Returns the Blueprint schema for this type



    


    
      
        from_cbor(ops)

      


          decode CBOR data to Output



    


    
      
        from_plutus(data)

      


        Decode from hex-encoded CBOR or raw Plutus data



    


    
      
        new(addr, value, opts \\ [])

      


    


    
      
        to_cbor(output)

      


          encode Output to CBOR data



    


    
      
        to_hex(output)

      


    


    
      
        to_plutus(mod)

      


        Encode struct to Plutus data



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sutra.Cardano.Transaction.Output{
  address: Sutra.Cardano.Address.t(),
  datum: Sutra.Cardano.Transaction.Datum.t(),
  datum_raw: term(),
  reference_script: String.t() | nil,
  value: Sutra.Cardano.Asset.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      __fields__()



        
          
        

    

  


  

Returns the list of field names in order

  



  
    
      
    
    
      __schema__()



        
          
        

    

  


  

Returns the Blueprint schema for this type

  



  
    
      
    
    
      from_cbor(ops)



        
          
        

    

  


  

  decode CBOR data to Output
  ## CDDL

  



  
    
      
    
    
      from_plutus(data)



        
          
        

    

  


  

Decode from hex-encoded CBOR or raw Plutus data

  



    

  
    
      
    
    
      new(addr, value, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      to_cbor(output)



        
          
        

    

  


  

  encode Output to CBOR data
  ## CDDL

  



  
    
      
    
    
      to_hex(output)



        
          
        

    

  


  


  



  
    
      
    
    
      to_plutus(mod)



        
          
        

    

  


  

Encode struct to Plutus data

  


        

      


  

    
Sutra.Cardano.Transaction.OutputReference 
    



      
  Cardano Transaction Output Reference

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        __fields__()

      


        Returns the list of field names in order



    


    
      
        __schema__()

      


        Returns the Blueprint schema for this type



    


    
      
        compare(ref1, ref2)

      


    


    
      
        from_cbor(list)

      


    


    
      
        from_plutus(data)

      


        Decode from hex-encoded CBOR or raw Plutus data



    


    
      
        to_cbor(out_ref)

      


    


    
      
        to_plutus(mod)

      


        Encode struct to Plutus data



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sutra.Cardano.Transaction.OutputReference{
  output_index: integer(),
  transaction_id: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      __fields__()



        
          
        

    

  


  

Returns the list of field names in order

  



  
    
      
    
    
      __schema__()



        
          
        

    

  


  

Returns the Blueprint schema for this type

  



  
    
      
    
    
      compare(ref1, ref2)



        
          
        

    

  


  


  



  
    
      
    
    
      from_cbor(list)



        
          
        

    

  


  


  



  
    
      
    
    
      from_plutus(data)



        
          
        

    

  


  

Decode from hex-encoded CBOR or raw Plutus data

  



  
    
      
    
    
      to_cbor(out_ref)



        
          
        

    

  


  


  



  
    
      
    
    
      to_plutus(mod)



        
          
        

    

  


  

Encode struct to Plutus data

  


        

      


  

    
Sutra.Cardano.Transaction.TxBuilder 
    



      
A composable builder for constructing Cardano Transactions.
TxBuilder provides a pipeline-based API to build transactions step-by-step. It handles:
	Adding inputs (spending UTxOs)
	Adding outputs (sending payments)
	Minting/burning assets
	Managing witnesses (signatures, scripts)
	Handling collateral and fees
	Balancing the transaction (calculating change)

Example Usage
alias Sutra.Cardano.Transaction.TxBuilder
import Sutra.Cardano.Transaction.TxBuilder

new_tx()
|> add_input(utxos_to_spend)
|> add_output(receiver_address, 10_000_000)
|> build_tx!(wallet_address: change_address)
|> sign_tx(signing_key)
|> submit_tx()

      


      
        Summary


  
    Functions
  


    
      
        add_input(cfg, inputs, opts \\ [])

      


        Adds Inputs (UTxOs) to the transaction.



    


    
      
        add_output(cfg, output)

      


        Adds an Output to the transaction.



    


    
      
        add_output(cfg, out_addr, assets, datum \\ nil)

      


    


    
      
        add_reference_inputs(builder, inputs)

      


        Adds Reference Inputs to the transaction (CIP-31).



    


    
      
        add_signer(cfg, addr)

      


        Explicitly adds a required signer to the transaction body.



    


    
      
        attach_datum(cfg, datum)

      


        Explicitly adds datum to the witness set (lookup map).



    


    
      
        attach_metadata(builder, label, metadata)

      


        Attaches JSON metadata to the transaction.



    


    
      
        build_tx(cfg, opts \\ [])

      


        Builds the transaction body.



    


    
      
        build_tx!(cfg, opts \\ [])

      


        Same as build_tx/2 but raises an exception on error.



    


    
      
        delegate_stake_and_vote(builder, credential, drep, stake_pool_key_hash, redeemer \\ nil)

      


        See Sutra.Cardano.Transaction.TxBuilder.CertificateHelper.delegate_stake_and_vote/5.



    


    
      
        delegate_vote(builder, credential, drep, redeemer \\ nil)

      


        See Sutra.Cardano.Transaction.TxBuilder.CertificateHelper.delegate_vote/4.



    


    
      
        deploy_script(cfg, out_addr, script)

      


        Deploys a script to the blockchain (Create reference script output).



    


    
      
        evaluate_provider_uplc(builder, evaluate \\ true)

      


        Toggles runtime UPLC script evaluation by the provider during transaction building.



    


    
      
        mint_asset(builder, policy_id, assets, policy, redeemer \\ nil)

      


        Mints or Burns assets.



    


    
      
        new_tx()

      


        Initialize a new empty TxBuilder.



    


    
      
        register_stake_credential(builder, credential, redeemer \\ nil)

      


        See Sutra.Cardano.Transaction.TxBuilder.CertificateHelper.register_stake_credential/3.



    


    
      
        set_change_address(builder, address, datum \\ nil)

      


        Sets a custom change address for the transaction.



    


    
      
        set_change_datum(cfg, datum)

      


        Sets the datum to be used for the change output.



    


    
      
        set_protocol_params(builder, protocol_params)

      


        Sets custom Protocol Parameters for transaction building.



    


    
      
        set_wallet_address(builder, address)

      


        Sets the wallet address(es) to be used for the transaction.



    


    
      
        sign_tx(tx, signers)

      


        Signs the transaction with the provided key(s).



    


    
      
        sign_tx_with_raw_extended_key(tx, raw_extended_key)

      


        Signs the transaction using a raw extended private key.



    


    
      
        submit_tx(signed_tx)

      


        Submits the signed transaction to the blockchain.



    


    
      
        submit_tx(signed_tx, provider)

      


    


    
      
        use_provider(builder, provider)

      


        Overrides the default provider for the transaction builder.



    


    
      
        valid_from(cfg, dt)

      


        Sets the transaction validity start interval.



    


    
      
        valid_to(cfg, dt)

      


        Sets the transaction validity end interval (TTL).



    


    
      
        withdraw_stake(cfg, native_script, lovelace)

      


        Withdraws rewards from a stake address.



    


    
      
        withdraw_stake(cfg, plutus_script, redeemer, lovelace)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      add_input(cfg, inputs, opts \\ [])



        
          
        

    

  


  

Adds Inputs (UTxOs) to the transaction.
Parameters
	builder: The TxBuilder instance.
	inputs: A list of %Sutra.Cardano.Transaction.Input{} to spend.
	opts: options for spending inputs.

Options
	witness: The witness for the input.	:vkey_witness (default) - For standard wallet inputs (P2PKH).
	%Script{} or %NativeScript{} - The spending script itself.
	%Input{} - The reference input containing the spending script (CIP-33).
	:ref_inputs - Indicates the script is provided via add_reference_inputs/2.


	redeemer: The redeemer data (required for script spending).
	datum: Explicit datum info (e.g., {:datum_hash, data}) if the UTxO from provider doesn't contain it.

Examples
# Simple wallet spend
iex> new_tx() |> add_input(wallet_inputs)
%Sutra.Cardano.Transaction.TxBuilder{}

# Spending from a Native Script
iex> new_tx() |> add_input(native_script_inputs, witness: native_script)
%Sutra.Cardano.Transaction.TxBuilder{}

# Spending from a Plutus Script
iex> new_tx() |> add_input(script_inputs, witness: script, redeemer: redeemer_data)
%Sutra.Cardano.Transaction.TxBuilder{}

# Spending using a Reference Script on-chain
iex> new_tx() |> add_input(script_inputs, witness: ref_script_utxo, redeemer: redeemer_data)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      add_output(cfg, output)



        
          
        

    

  


  

Adds an Output to the transaction.
You can pass a constructed %Output{} struct or use the helper with address, value, and optional datum.
Examples
iex> output = %Sutra.Cardano.Transaction.Output{address: address, value: %{"lovelace" => 100}}
iex> add_output(%TxBuilder{}, output)
%Sutra.Cardano.Transaction.TxBuilder{}

# Simple payment (Lovelace only)
iex> add_output(%TxBuilder{}, address, 5_000_000)
%Sutra.Cardano.Transaction.TxBuilder{}

# Payment with Native Assets
iex> add_output(%TxBuilder{}, address, %{"lovelace" => 2_000_000, "policy_id" => %{"token" => 10}})
%Sutra.Cardano.Transaction.TxBuilder{}

# Output with inline datum
iex> add_output(%TxBuilder{}, address, 2_000_000, {:inline_datum, datum_data})
%Sutra.Cardano.Transaction.TxBuilder{}

# Output with datum hash
iex> add_output(%TxBuilder{}, address, 2_000_000, {:datum_hash, datum_data})
%Sutra.Cardano.Transaction.TxBuilder{}

  



    

  
    
      
    
    
      add_output(cfg, out_addr, assets, datum \\ nil)



        
          
        

    

  


  


  



  
    
      
    
    
      add_reference_inputs(builder, inputs)



        
          
        

    

  


  

Adds Reference Inputs to the transaction (CIP-31).
Reference incoming inputs allow reading from UTxOs without spending them.
Commonly used for:
	Reference scripts (CIP-33) to use scripts without including them in witness set.
	Using Inline Datums (CIP-32) from reference inputs.

Examples
iex> add_reference_inputs(new_tx(), [script_ref_utxo])
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      add_signer(cfg, addr)



        
          
        

    

  


  

Explicitly adds a required signer to the transaction body.
This is useful when the transaction needs to be signed by a key that isn't necessarily
spending a UTxO (e.g., for governance actions or special script requirements).
Examples
iex> add_signer(new_tx(), address)
%Sutra.Cardano.Transaction.TxBuilder{}

iex> add_signer(new_tx(), "pubkey_hash_hex")
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      attach_datum(cfg, datum)



        
          
        

    

  


  

Explicitly adds datum to the witness set (lookup map).
This is useful when you want to include datum in the transaction body without embedding it in an output,
usually for script validation purposes.
Examples
iex> attach_datum(new_tx(), %Sutra.Data.Plutus.Constr{tag: 121, fields: []})
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      attach_metadata(builder, label, metadata)



        
          
        

    

  


  

Attaches JSON metadata to the transaction.
Parameters
	builder: The TxBuilder instance.
	label: Integer label for the metadata (e.g., 721 for NFTs).
	metadata: The metadata content (Map, List, String, Integer, etc.).

Examples
iex> attach_metadata(new_tx(), 721, %{"policy" => ...})
%Sutra.Cardano.Transaction.TxBuilder{}

  



    

  
    
      
    
    
      build_tx(cfg, opts \\ [])



        
          
        

    

  


  

Builds the transaction body.
This function balances the transaction by:
	Fetching UTxOs from the wallet address (if not provided).
	Selecting necessary inputs to cover outputs and fees.
	Calculating fees and change.
	Evaluating script execution units (if evaluate_provider_uplc is enabled).

Options
	wallet_utxos: A list of %Input{} to be used for balancing. If not provided, they are fetched from the wallet address.
	collateral_inputs: A list of %Input{} to be used as collateral (required for Plutus scripts).

Examples
iex> build_tx(builder)
{:ok, %Sutra.Cardano.Transaction{}}

iex> build_tx(builder, wallet_utxos: my_utxos)
{:ok, %Sutra.Cardano.Transaction{}}

  



    

  
    
      
    
    
      build_tx!(cfg, opts \\ [])



        
          
        

    

  


  

Same as build_tx/2 but raises an exception on error.

  



    

  
    
      
    
    
      delegate_stake_and_vote(builder, credential, drep, stake_pool_key_hash, redeemer \\ nil)



        
          
        

    

  


  

See Sutra.Cardano.Transaction.TxBuilder.CertificateHelper.delegate_stake_and_vote/5.

  



    

  
    
      
    
    
      delegate_vote(builder, credential, drep, redeemer \\ nil)



        
          
        

    

  


  

See Sutra.Cardano.Transaction.TxBuilder.CertificateHelper.delegate_vote/4.

  



  
    
      
    
    
      deploy_script(cfg, out_addr, script)



        
          
        

    

  


  

Deploys a script to the blockchain (Create reference script output).
Creates an output at the specified address containing the script as a reference script.
The output will contain the minimum required Ada.
Parameters
	builder: The TxBuilder instance.
	out_addr: The Address where the utility output will be sent.
	script: The %Script{} or %NativeScript{} to be attached.

Examples
iex> deploy_script(new_tx(), address, plutus_script)
%Sutra.Cardano.Transaction.TxBuilder{}

iex> deploy_script(new_tx(), address, native_script)
%Sutra.Cardano.Transaction.TxBuilder{}

  



    

  
    
      
    
    
      evaluate_provider_uplc(builder, evaluate \\ true)



        
          
        

    

  


  

Toggles runtime UPLC script evaluation by the provider during transaction building.
When set to true, the builder will send the transaction to the configured provider (e.g., Blockfrost, Maestro)
to evaluate script execution units (ExUnits) and validate script logic before finalizing the transaction.
This is highly recommended for transactions involving Plutus scripts to ensure they will pass on-chain validation
and to accurately calculate execution fees.
Defaults to false.
Examples
iex> new_tx() |> evaluate_provider_uplc(true)
%Sutra.Cardano.Transaction.TxBuilder{}

  



    

  
    
      
    
    
      mint_asset(builder, policy_id, assets, policy, redeemer \\ nil)



        
          
        

    

  


  

Mints or Burns assets.
Parameters
	builder: The TxBuilder instance.
	policy_id: Hex string of the minting policy ID.
	assets: A map of asset names to quantities (e.g. %{"tkn" => 100}). Negative quantities mean burning.
	minting_policy: The witness for minting.	%Script{} or %NativeScript{}
	:ref_inputs (if policy script is in reference inputs)


	redeemer: Redeemer data (required for Plutus minting).

Examples
# Minting with Native Script
iex> mint_asset(%TxBuilder{}, policy_id, %{"tkn" => 100}, native_script)
%Sutra.Cardano.Transaction.TxBuilder{}

# Burning with Plutus Script
iex> mint_asset(%TxBuilder{}, policy_id, %{"tkn" => -100}, plutus_script, redeemer)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      new_tx()



        
          
        

    

  


  

Initialize a new empty TxBuilder.
Examples
iex> new_tx()
%Sutra.Cardano.Transaction.TxBuilder{}

  



    

  
    
      
    
    
      register_stake_credential(builder, credential, redeemer \\ nil)



        
          
        

    

  


  

See Sutra.Cardano.Transaction.TxBuilder.CertificateHelper.register_stake_credential/3.

  



    

  
    
      
    
    
      set_change_address(builder, address, datum \\ nil)



        
          
        

    

  


  

Sets a custom change address for the transaction.
If not set, the first address from set_wallet_address is used as the change address.
You can also specify a datum to be attached to the change output.
Examples
iex> address = Sutra.Cardano.Address.from_bech32("addr_test1...")
iex> new_tx() |> set_change_address(address)
%Sutra.Cardano.Transaction.TxBuilder{}

# Change Address with datum
iex> datum = %Sutra.Cardano.Transaction.Datum{kind: :inline_datum, value: "data"}
iex> new_tx() |> set_change_address(address, {:inline_datum, datum})
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      set_change_datum(cfg, datum)



        
          
        

    

  


  

Sets the datum to be used for the change output.
If not set, the change output will not have a datum.
Examples
iex> set_change_datum(new_tx(), datum_data)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      set_protocol_params(builder, protocol_params)



        
          
        

    

  


  

Sets custom Protocol Parameters for transaction building.
Useful when you want to override the provider's fetched protocol parameters or use specific values for fee calculation.
Examples
iex> params = %Sutra.ProtocolParams{min_fee_a: 44, min_fee_b: 155381}
iex> new_tx() |> set_protocol_params(params)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      set_wallet_address(builder, address)



        
          
        

    

  


  

Sets the wallet address(es) to be used for the transaction.
This is primarily used to:
	Fetch UTxOs for balancing (if wallet_utxos is not provided in build_tx!).
	Determine the change address (if set_change_address is not explicitly called).

Examples
iex> address = Sutra.Cardano.Address.from_bech32("addr_test1...")
iex> new_tx() |> set_wallet_address(address)
%Sutra.Cardano.Transaction.TxBuilder{}

iex> addresses = [address1, address2]
iex> new_tx() |> set_wallet_address(addresses)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      sign_tx(tx, signers)



        
          
        

    

  


  

Signs the transaction with the provided key(s).
Parameters
	tx: The %Transaction{} struct (usually result of build_tx!).
	signers: A signing key (Bech32 string or key tuple) or a list of signing keys.

Examples
iex> sign_tx(tx, signing_key)
%Sutra.Cardano.Transaction{}

  



  
    
      
    
    
      sign_tx_with_raw_extended_key(tx, raw_extended_key)



        
          
        

    

  


  

Signs the transaction using a raw extended private key.
This is useful when you have the raw private key bytes (e.g. from a derived child key or a generated keypair)
and need to sign the transaction. The key can be a payment key or a stake key.
Examples
# Basic Usage with Hex String
iex> sign_tx_with_raw_extended_key(tx, "5820...")
%Sutra.Cardano.Transaction{}

# Signing with derived keys from Sutra.Crypto.Key
# `derive_child/3` returns an `%ExtendedKey{}` containing both payment and stake keys.
iex> root_key = Sutra.Crypto.Key.generate_root_key("seed phrase ...")
iex> {:ok, %ExtendedKey{} = key} = Sutra.Crypto.Key.derive_child(root_key, 0, 0)

# Interact with the keys directly
iex> tx = sign_tx_with_raw_extended_key(tx, key.payment_key)
iex> tx = sign_tx_with_raw_extended_key(tx, key.stake_key)

  



  
    
      
    
    
      submit_tx(signed_tx)



        
          
        

    

  


  

Submits the signed transaction to the blockchain.
If no provider is specified, it uses the globally configured submitter.
Examples
iex> submit_tx(signed_tx)
{:ok, "tx_hash_hex"}

iex> submit_tx(signed_tx, provider)
{:ok, "tx_hash_hex"}

  



  
    
      
    
    
      submit_tx(signed_tx, provider)



        
          
        

    

  


  


  



  
    
      
    
    
      use_provider(builder, provider)



        
          
        

    

  


  

Overrides the default provider for the transaction builder.
Examples
iex> new_tx() |> use_provider(Sutra.Provider.Koios)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      valid_from(cfg, dt)



        
          
        

    

  


  

Sets the transaction validity start interval.
Examples
iex> valid_from(new_tx(), DateTime.utc_now())
%Sutra.Cardano.Transaction.TxBuilder{}

iex> valid_from(new_tx(), 1678900000000)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      valid_to(cfg, dt)



        
          
        

    

  


  

Sets the transaction validity end interval (TTL).
Examples
iex> valid_to(new_tx(), DateTime.utc_now() |> DateTime.add(300, :second))
%Sutra.Cardano.Transaction.TxBuilder{}

iex> valid_to(new_tx(), 1678900000000)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      withdraw_stake(cfg, native_script, lovelace)



        
          
        

    

  


  

Withdraws rewards from a stake address.
Parameters
	builder: The TxBuilder instance.
	stake_credential: The stake address or credential to withdraw from.
	lovelace: The amount to withdraw.
	redeemer: (Optional) Redeemer if withdrawing from a script credential.

Examples
# Withdraw from key credential
iex> withdraw_stake(new_tx(), stake_address, 500_000)
%Sutra.Cardano.Transaction.TxBuilder{}

# Withdraw from script credential
iex> withdraw_stake(new_tx(), script, redeemer, 500_000)
%Sutra.Cardano.Transaction.TxBuilder{}

  



  
    
      
    
    
      withdraw_stake(cfg, plutus_script, redeemer, lovelace)



        
          
        

    

  


  


  


        

      


  

    
Sutra.Data 
    



      
  Data Allow constructing Object, Enum and converting to and from Plutus Encodings
  For Example OutputReference from Aiken stdlib can be defined as follows:
    defdata name: OutputReference do
      data :transaction_id, :string
      data :output_index, :integer
    end
  we can also override default encoding & decoding by passing
  encode_with & decode_with option as
    defdata name: Input  do
      data :output_reference, OutputReference
      data :output, :output, encode_with: &custom_encode/1, decode_with: &custom_decode/1
    end
  ## Defining Enum
  New block-based syntax:
    defenum name: Datum do
      field :no_datum, :null
      field :datum_hash, :string
      field :inline_datum, :string
    end
  With explicit indices:
    defenum name: Datum do
      field :inline_datum, :string, index: 1
      field :datum_hash, :string, index: 0
      field :no_datum, :null, index: 2
    end

      


      
        Summary


  
    Functions
  


    
      
        data(name, type, opts \\ [])

      


    


    
      
        decode(hex)

      


        See Sutra.Data.Plutus.decode/1.



    


    
      
        decode!(hex)

      


        See Sutra.Data.Plutus.decode!/1.



    


    
      
        defdata(opts \\ [], list)

      


    


    
      
        defenum(opts)

      


    


    
      
        defenum(opts, list)

      


    


    
      
        deftype(opts)

      


    


    
      
        encode(data)

      


        See Sutra.Data.Plutus.encode/1.



    


    
      
        void()

      


    





      


      
        Functions


        


    

  
    
      
    
    
      data(name, type, opts \\ [])


        (macro)


        
          
        

    

  


  

      

          @spec data(atom(), atom(), Keyword.t()) :: Macro.t()


      



  



  
    
      
    
    
      decode(hex)



        
          
        

    

  


  

See Sutra.Data.Plutus.decode/1.

  



  
    
      
    
    
      decode!(hex)



        
          
        

    

  


  

See Sutra.Data.Plutus.decode!/1.

  



    

  
    
      
    
    
      defdata(opts \\ [], list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      defenum(opts)


        (macro)
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See Sutra.Data.Plutus.encode/1.
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          @type pbytes() :: String.t()
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          @type pMap() :: [{t(), t()}]
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          @type t() ::
  %Sutra.Data.Plutus.Constr{fields: term(), index: term()}
  | pMap()
  | Sutra.Data.Plutus.PList.t()
  | pInt()
  | pbytes()
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          @spec decode(binary() | Sutra.Data.Cbor.t() | integer()) ::
  {:ok, t()} | {:error, any()}
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mix sutra.blueprint.gen 
    



      
Generates Elixir modules and structs from a CIP-57 Blueprint JSON file.
Usage
mix sutra.blueprint.gen /path/to/blueprint.json MyApp.Contracts [options]
Arguments
	blueprint_path - Path to the blueprint JSON file
	module_name - Base module name for generated code (e.g., "MyApp.Contracts")

Options
	--only-title NAME - Only generate for validators whose title starts with NAME
	--only-spend - Only generate for spend validators
	--only-mint - Only generate for mint validators
	--only-withdraw - Only generate for withdraw validators
	--only-publish - Only generate for publish validators
	--only-vote - Only generate for vote validators
	--output-dir DIR - Output directory for generated files (default: lib/)

Examples
# Generate all validators
mix sutra.blueprint.gen plutus.json MyApp.Contracts

# Generate only spend validators
mix sutra.blueprint.gen plutus.json MyApp.Contracts --only-spend

# Generate only validators starting with "lending"
mix sutra.blueprint.gen plutus.json MyApp.Contracts --only-title lending

# Generate to a specific directory
mix sutra.blueprint.gen plutus.json MyApp.Contracts --output-dir lib/generated
Generated Structure
For a blueprint with validators like lvalidator.spend and
lvalidator.mint, this will generate:
lib/my_app/contracts/lending/lending_validator.ex
containing a module MyApp.Contracts.Lending.LendingValidator with:
	Typed structs for datum and redeemer types
	to_plutus/1 and from_plutus/1 conversion functions
	Validator metadata (hash, compiled code)
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