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    MultiFlow 🌊

Make Ecto.Multi flow like water
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A DSL and Builder pattern wrapper for Ecto.Multi that makes database transactions elegant, readable, and maintainable.
Why MultiFlow?
Working with Ecto.Multi is powerful, but the syntax can become verbose and hard to follow. MultiFlow provides two elegant approaches:
Before (Raw Ecto.Multi)
Multi.new()
|> Multi.insert(:order, order_changeset)
|> Multi.run(:items, fn repo, %{order: order} ->
  items
  |> Enum.map(&create_item_changeset(&1, order))
  |> Enum.reduce(Multi.new(), fn changeset, multi ->
    Multi.insert(multi, {:item, changeset.changes.uuid}, changeset)
  end)
  |> repo.transaction()
  |> case do
    {:ok, items} -> {:ok, Map.values(items)}
    {:error, _failed_operation, changeset, _changes} -> {:error, changeset}
  end
end)
|> Multi.run(:delivery, fn repo, %{order: order} ->
  create_delivery(order)
end)
|> Repo.transaction()
After (MultiFlow DSL)
use MultiFlow

transaction do
  step :order, insert(order_changeset)
  
  step :items, fn %{order: order} ->
    items
    |> Enum.map(&create_item_changeset(&1, order))
    |> insert_all()
  end
  
  step :delivery, fn %{order: order} ->
    create_delivery(order)
  end
end
Or (MultiFlow Builder)
MultiFlow.new()
|> add_step(:order, insert: order_changeset)
|> add_step(:items, fn %{order: order} ->
  Enum.map(items, &create_item_changeset(&1, order))
end)
|> add_step(:delivery, &create_delivery/1, deps: [:order])
|> execute()
Features
	🌊 Flow naturally - Write transactions that read like prose
	🎯 DSL & Builder - Choose your style: declarative DSL or functional builder
	🔗 Dependency tracking - Automatic step dependency management
	🛡️ Type safe - Full Dialyzer support
	📝 Readable - Code that explains itself
	🧪 Testable - Easy to test individual steps
	🚀 Zero overhead - Compiles to raw Ecto.Multi

Installation
Add multi_flow to your list of dependencies in mix.exs:
def deps do
  [
    {:multi_flow, "~> 1.0"}
  ]
end
Quick Start
DSL Style
defmodule MyApp.Orders do
  use MultiFlow
  
  def create_order(attrs, items_attrs) do
    transaction do
      # Step 1: Create order
      step :order, insert(Order.changeset(%Order{}, attrs))
      
      # Step 2: Create items (depends on order)
      step :items, fn %{order: order} ->
        items_attrs
        |> Enum.map(&OrderItem.changeset(%OrderItem{}, &1, order))
        |> insert_all()
      end
      
      # Step 3: Update inventory
      step :update_inventory, fn %{items: items} ->
        update_inventory(items)
      end
      
      # Step 4: Send notification
      step :notify, fn %{order: order} ->
        send_order_confirmation(order)
      end
    end
  end
end
Builder Style
defmodule MyApp.Orders do
  alias MultiFlow, as: MF
  
  def create_order(attrs, items_attrs) do
    MF.new()
    |> MF.add_step(:order, insert: Order.changeset(%Order{}, attrs))
    |> MF.add_step(:items, fn %{order: order} ->
      Enum.map(items_attrs, &OrderItem.changeset(%OrderItem{}, &1, order))
    end)
    |> MF.add_step(:update_inventory, &update_inventory/1, deps: [:items])
    |> MF.add_step(:notify, &send_order_confirmation/1, deps: [:order])
    |> MF.execute()
  end
end
Real-World Example
Here's a complete sales order creation with error handling:
defmodule MyApp.Sales do
  use MultiFlow
  
  def create_sales_order(order_attrs, items_attrs, delivery_attrs) do
    transaction do
      # Validate customer
      step :customer, fn _ ->
        get_customer(order_attrs.customer_id)
      end
      
      # Create order
      step :order, fn %{customer: customer} ->
        order_attrs
        |> Map.put(:customer_name, customer.name)
        |> create_order()
      end
      
      # Create order items
      step :items, fn %{order: order} ->
        items_attrs
        |> Enum.map(&prepare_item(&1, order))
        |> create_items()
      end
      
      # Calculate totals
      step :totals, fn %{items: items} ->
        calculate_totals(items)
      end
      
      # Update order with totals
      step :update_order, fn %{order: order, totals: totals} ->
        update_order(order, totals)
      end
      
      # Create delivery
      step :delivery, fn %{order: order} ->
        create_delivery(order, delivery_attrs)
      end
      
      # Check inventory
      step :check_inventory, fn %{items: items} ->
        check_and_reserve_inventory(items)
      end
      
      # Send notifications
      step :notify, fn %{order: order, customer: customer} ->
        send_notifications(order, customer)
      end
    end
  end
end
Error Handling
MultiFlow preserves Ecto.Multi's excellent error handling:
case create_sales_order(attrs, items, delivery) do
  {:ok, result} ->
    # Success! All steps completed
    %{
      order: result.order,
      items: result.items,
      delivery: result.delivery
    }
    
  {:error, failed_step, changeset, changes_so_far} ->
    # Handle error
    Logger.error("Failed at step: #{failed_step}")
    {:error, changeset}
end
Documentation
	Getting Started Guide
	DSL Guide
	Builder Guide
	Real World Examples
	API Documentation

When to Use MultiFlow?
Use MultiFlow when:
	✅ You have complex multi-step transactions
	✅ You want more readable transaction code
	✅ You need to test transaction steps individually
	✅ You want better code organization

Stick with raw Ecto.Multi when:
	⚠️ You have very simple transactions (1-2 steps)
	⚠️ You need maximum performance (though difference is negligible)
	⚠️ Your team prefers explicit over implicit

Performance
MultiFlow compiles to raw Ecto.Multi operations with zero runtime overhead. The abstractions are purely compile-time.
# This MultiFlow code:
transaction do
  step :order, insert(changeset)
  step :items, &create_items/1
end

# Compiles to:
Multi.new()
|> Multi.insert(:order, changeset)
|> Multi.run(:items, fn _repo, changes -> create_items(changes) end)
|> Repo.transaction()
Comparison
	Feature	Raw Ecto.Multi	MultiFlow DSL	MultiFlow Builder
	Readability	⭐⭐⭐	⭐⭐⭐⭐⭐	⭐⭐⭐⭐
	Verbosity	High	Low	Medium
	Testability	Good	Excellent	Excellent
	Learning Curve	Medium	Low	Low
	Flexibility	High	High	Very High
	Performance	Fast	Fast	Fast

Contributing
We welcome contributions! Please see CONTRIBUTING.md for details.
License
MIT License - see LICENSE for details.
Credits
Created by zven21
Inspired by:
	Ecto.Multi
	Commanded.Aggregate.Multi
	Railway Oriented Programming


Make your Ecto.Multi flow like water 🌊


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[1.0.0] - 2025-10-21
Added
	🎉 Initial release of MultiFlow
	🌊 DSL for declarative transaction definitions
	🔧 Builder pattern for functional transaction composition
	📝 Comprehensive documentation and guides
	🧪 Full test coverage
	🎯 Real-world examples (sales order, user registration, inventory)
	🛡️ Type specs for Dialyzer support
	📖 Getting Started guide
	📖 DSL guide
	📖 Builder guide
	📖 Real-world examples guide

Features
DSL Style
use MultiFlow

transaction do
  step :order, insert(order_changeset)
  step :items, &create_items/1
  step :delivery, &create_delivery/1
end
Builder Style
MultiFlow.new()
|> add_step(:order, insert: order_changeset)
|> add_step(:items, &create_items/1)
|> execute()
Key Benefits
	🌊 Flow naturally - Write transactions that read like prose
	🎯 DSL & Builder - Choose your preferred style
	🔗 Dependency tracking - Automatic step dependency management
	🛡️ Type safe - Full Dialyzer support
	📝 Readable - Self-documenting code
	🧪 Testable - Easy to test individual steps
	🚀 Zero overhead - Compiles to raw Ecto.Multi


"Make Ecto.Multi flow like water" 🌊


  

    Getting Started with MultiFlow

Installation
Add MultiFlow to your mix.exs:
def deps do
  [
    {:multi_flow, "~> 0.1.0"}
  ]
end
Run mix deps.get to fetch the dependency.
Configuration
Configure your repository (optional, can also pass it directly):
# config/config.exs
config :multi_flow,
  repo: MyApp.Repo
Your First Transaction
Let's create a simple user registration transaction:
defmodule MyApp.CreateUser do
  use MultiFlow.DSL, repo: MyApp.Repo
  
  transaction "Create user with profile" do
    # Step 1: Validate input
    step :validate, :run do
      function &validate_params/2
    end
    
    # Step 2: Create user
    step :create_user, :insert do
      schema MyApp.Accounts.User
      builder &build_user/1
    end
    
    # Step 3: Create profile
    step :create_profile, :insert do
      schema MyApp.Accounts.Profile
      builder &build_profile/1
    end
    
    # Step 4: Send welcome email (optional, won't rollback on failure)
    step :send_email, :run do
      function &send_welcome_email/2
      on_error :continue
    end
  end
  
  # Implement the helper functions
  defp validate_params(_repo, %{params: params}) do
    cond do
      is_nil(params[:email]) -> {:error, "Email is required"}
      is_nil(params[:name]) -> {:error, "Name is required"}
      true -> {:ok, %{validated: true}}
    end
  end
  
  defp build_user(%{params: params}) do
    %MyApp.Accounts.User{
      email: params.email,
      name: params.name,
      password_hash: hash_password(params.password)
    }
  end
  
  defp build_profile(%{create_user: user, params: params}) do
    %MyApp.Accounts.Profile{
      user_id: user.id,
      bio: params[:bio] || ""
    }
  end
  
  defp send_welcome_email(_repo, %{create_user: user}) do
    # Send email logic
    MyApp.Emails.send_welcome(user.email)
    {:ok, %{email_sent: true}}
  end
  
  defp hash_password(password) do
    Bcrypt.hash_pwd_salt(password)
  end
end
Execute the Transaction
params = %{
  email: "user@example.com",
  name: "John Doe",
  password: "secret",
  bio: "Elixir developer"
}

case MyApp.CreateUser.execute(params) do
  {:ok, result} ->
    IO.puts("User created: #{result.create_user.id}")
    
  {:error, failed_operation, failed_value, _changes_so_far} ->
    IO.puts("Failed at #{failed_operation}: #{inspect(failed_value)}")
end
Next Steps
	Learn about DSL features
	Learn about Builders
	See real-world examples



  

    DSL Guide

The DSL provides a declarative way to define Ecto.Multi transactions.
Basic Structure
defmodule MyTransaction do
  use MultiFlow.DSL, repo: MyApp.Repo
  
  transaction "Transaction description" do
    step :step_name, :step_type do
      # step configuration
    end
  end
  
  # Helper functions
  defp helper_function(args) do
    # implementation
  end
end
Step Types
:run - Execute Custom Logic
step :validate, :run do
  function &validate_input/2
end

defp validate_input(_repo, changes) do
  {:ok, %{validated: true}}
end
:insert - Insert Single Record
step :create_user, :insert do
  schema User
  builder &build_user/1
end

defp build_user(changes) do
  %User{name: changes.params.name}
end
:insert_all - Bulk Insert
step :create_items, :insert_all do
  schema OrderItem
  builder &build_items/1
end

defp build_items(changes) do
  Enum.map(changes.params.items, fn item ->
    %{order_id: changes.create_order.id, ...}
  end)
end
:update_all - Bulk Update
step :update_stock, :update_all do
  query &stock_query/1
  set &stock_changes/1
end

defp stock_query(changes) do
  from s in Stock, where: s.id in ^changes.item_ids
end

defp stock_changes(_changes) do
  [set: [qty: fragment("qty - 1")]]
end
Advanced Features
Error Handling
step :send_notification, :run do
  function &send_email/2
  on_error :continue  # Don't rollback if this fails
end
Retry Logic
step :call_api, :run do
  function &call_external_api/2
  retry 3
end
Dependencies
step :second_step, :run do
  function &process/2
  depends_on :first_step
end
Async Execution
step :background_task, :run do
  function &process_async/2
  async true
end
Complete Example
See examples/sales_order.ex for a complex real-world example.


  

    Builder Guide

Builders provide a functional, composable way to construct Ecto.Multi transactions.
Why Use Builders?
Builders are ideal when you need:
	Conditional logic - Different steps based on parameters
	Dynamic composition - Build transactions programmatically  
	Maximum flexibility - Full control over the flow
	Reusable components - Share transaction fragments

Basic Usage
import MultiFlow.Builders
alias Ecto.Multi

def create_order(params) do
  Multi.new()
  |> run_step(:validate, fn _ -> validate(params) end)
  |> insert_step(:order, Order, &build_order/1)
  |> insert_all_step(:items, OrderItem, &build_items/1)
  |> MyApp.Repo.transaction()
end
Builder Functions
run_step/3
Execute a custom function:
multi
|> run_step(:step_name, fn changes ->
  {:ok, %{result: "success"}}
end)
insert_step/4
Insert a single record:
multi
|> insert_step(:user, User, fn changes ->
  %User{name: changes.params.name}
end)
insert_all_step/4
Bulk insert records:
multi
|> insert_all_step(:items, Item, fn changes ->
  [
    %{name: "Item 1"},
    %{name: "Item 2"}
  ]
end)
update_step/3
Update a record:
multi
|> update_step(:user, fn changes ->
  Ecto.Changeset.change(changes.user, %{updated: true})
end)
update_all_step/4
Bulk update:
multi
|> update_all_step(:stock,
  fn _ -> from(s in Stock, where: s.qty < 10) end,
  fn _ -> [set: [updated_at: DateTime.utc_now()]] end
)
conditional_step/4
Conditional execution:
multi
|> conditional_step(user.is_vip?, :vip_discount, fn changes ->
  {:ok, %{discount: 0.2}}
end)
retry_step/5
Retry on failure:
multi
|> retry_step(:api_call, 3, 1000, fn changes ->
  call_external_api(changes)
end)
Advanced Patterns
Reusable Fragments
defmodule CommonSteps do
  import MultiFlow.Builders
  
  def add_customer_validation(multi, params) do
    multi
    |> run_step(:validate_customer, fn _ ->
      validate_customer(params.customer_id)
    end)
    |> run_step(:check_credit, fn _ ->
      check_customer_credit(params.customer_id)
    end)
  end
end

# Use in your transaction
Multi.new()
|> CommonSteps.add_customer_validation(params)
|> insert_step(:order, Order, &build_order/1)
Grouping Steps
multi
|> group(:order_creation, fn multi ->
  multi
  |> insert_step(:order, Order, &build_order/1)
  |> insert_all_step(:items, OrderItem, &build_items/1)
end)
|> group(:payment_processing, fn multi ->
  multi
  |> insert_step(:payment, Payment, &build_payment/1)
  |> update_step(:order, &mark_as_paid/1)
end)
Tap for Side Effects
multi
|> tap_step(:log_start, fn changes ->
  Logger.info("Transaction started")
  changes
end)
|> insert_step(:record, Record, &build/1)
|> tap_step(:log_end, fn changes ->
  Logger.info("Transaction completed")
  changes
end)
Complete Example
See examples/sales_order.ex for a production-ready example using builders.


  

    Real World Examples

This guide showcases real-world use cases for MultiFlow.
Example 1: E-Commerce Order Processing
Full code: examples/sales_order.ex

This example demonstrates a complete e-commerce order processing flow with:
	Order creation and validation
	Inventory management
	Payment processing
	Delivery management
	Invoice generation
	Conditional logic (immediate payment, immediate delivery)

Why Builder instead of DSL?
The sales order has many conditional branches:
	Maybe immediate payment
	Maybe immediate delivery
	Maybe auto invoice
	Different paths based on order status

Key Features Demonstrated:
Multi.new()
# Phase 1: Validation
|> add_validation_phase(params)

# Phase 2: Core creation
|> add_creation_phase(params)

# Phase 3: Amount calculation
|> add_calculation_phase(params)

# Phase 4: Conditional steps ⭐
|> maybe_immediate_payment(params)
|> maybe_immediate_delivery(params)
|> maybe_generate_invoice(params)

# Phase 5: Updates
|> add_update_phase(params)

# Phase 6: Notifications
|> add_notification_phase(params)
Conditional Step Example:
defp maybe_immediate_payment(multi, %{immediate_payment: true} = params) do
  multi
  |> insert_step(:payment, Payment, &build_payment/1)
  |> update_step(:order, &mark_as_paid/1)
end
defp maybe_immediate_payment(multi, _params), do: multi
Example 2: User Registration (DSL)
Simple, straightforward flow - perfect for DSL:
defmodule MyApp.RegisterUser do
  use MultiFlow.DSL, repo: MyApp.Repo
  
  transaction "User registration with profile and preferences" do
    step :validate, :run do
      description "Validate email and password"
      function &validate_input/2
    end
    
    step :create_user, :insert do
      description "Create user account"
      schema MyApp.Accounts.User
      builder &build_user/1
    end
    
    step :create_profile, :insert do
      description "Create user profile"
      schema MyApp.Accounts.Profile
      builder &build_profile/1
    end
    
    step :set_preferences, :insert do
      description "Set default preferences"
      schema MyApp.Accounts.Preferences
      builder &build_preferences/1
    end
    
    step :send_verification, :run do
      description "Send email verification"
      function &send_verification_email/2
      on_error :continue
    end
  end
  
  # ... implementation
end
Example 3: Batch Import (Builder)
Processing bulk data with progress tracking:
defmodule MyApp.ImportCustomers do
  import MultiFlow.Builders
  alias Ecto.Multi
  
  def execute(csv_data) do
    Multi.new()
    |> run_step(:parse_csv, fn _ ->
      parse_csv(csv_data)
    end)
    |> run_step(:validate_all, fn changes ->
      validate_records(changes.parse_csv)
    end)
    |> run_step(:deduplicate, fn changes ->
      remove_duplicates(changes.validate_all)
    end)
    |> insert_all_step(:import_customers, Customer, fn changes ->
      prepare_for_insert(changes.deduplicate)
    end)
    |> update_all_step(:update_existing,
      &existing_customers_query/1,
      &existing_customers_updates/1
    )
    |> tap_step(:log_results, fn changes ->
      {count, _} = changes.import_customers
      IO.puts("Imported #{count} customers")
      changes
    end)
    |> MyApp.Repo.transaction(timeout: :infinity)
  end
end
Example 4: Complex Workflow (Builder)
When you need maximum flexibility:
defmodule MyApp.ProcessComplexOrder do
  import MultiFlow.Builders
  alias Ecto.Multi
  
  def execute(params) do
    Multi.new()
    |> add_base_steps(params)
    |> branch_by_order_type(params.order_type)
    |> add_payment_steps(params)
    |> MyApp.Repo.transaction()
  end
  
  defp branch_by_order_type(multi, :regular) do
    multi
    |> run_step(:process_regular, &process_regular_order/1)
  end
  
  defp branch_by_order_type(multi, :presale) do
    multi
    |> run_step(:reserve_inventory, &reserve_inventory/1)
    |> run_step(:schedule_delivery, &schedule_delivery/1)
  end
  
  defp branch_by_order_type(multi, :dropship) do
    multi
    |> run_step(:notify_supplier, &notify_supplier/1)
    |> run_step(:create_po, &create_purchase_order/1)
  end
end
Example 5: Combining DSL and Builder
Use DSL for the main flow, Builder for complex parts:
defmodule MyApp.HybridTransaction do
  use MultiFlow.DSL, repo: MyApp.Repo
  import MultiFlow.Builders
  
  transaction "Hybrid approach" do
    # Use DSL for simple steps
    step :validate, :run do
      function &validate/2
    end
    
    step :create_record, :insert do
      schema Record
      builder &build/1
    end
  end
  
  # Override execute to add Builder steps
  def execute(params) do
    # Start with DSL steps
    base_multi = super(params)
    
    # Add Builder steps for complex logic
    base_multi
    |> conditional_step(params.complex?, :complex_step, &handle_complex/2)
    |> MyApp.Repo.transaction()
  end
end
Best Practices
	Use DSL for: Standard CRUD, clear linear flows
	Use Builder for: Conditional logic, dynamic composition
	Combine both: DSL for structure, Builder for flexibility
	Keep steps small: Each step should do one thing
	Name steps clearly: Use descriptive names
	Handle errors: Use on_error :continue for optional steps
	Add descriptions: Document what each step does

Performance Tips
	Batch operations: Use insert_all instead of multiple insert
	Update in bulk: Use update_all instead of multiple update
	Avoid N+1: Preload associations before the transaction
	Set timeouts: For long-running transactions
	Use indexes: Ensure proper database indexes

Testing
defmodule MyTransactionTest do
  use MyApp.DataCase
  
  test "creates user successfully" do
    params = %{email: "test@example.com", name: "Test"}
    
    assert {:ok, result} = MyApp.CreateUser.execute(params)
    assert result.create_user.email == "test@example.com"
    assert result.create_profile.user_id == result.create_user.id
  end
  
  test "handles validation errors" do
    params = %{email: nil, name: "Test"}
    
    assert {:error, :validate, "Email is required", _} = MyApp.CreateUser.execute(params)
  end
end


  

    
MultiFlow 
    



      
MultiFlow - Elegant DSL and functional builders for Ecto.Multi transactions.
MultiFlow provides two powerful ways to work with Ecto.Multi:
	DSL Macros - For clear, declarative transaction definitions
	Functional Builders - For flexible, composable transaction steps

Quick Example
Using DSL
defmodule CreateOrder do
  use MultiFlow.DSL

  transaction "Create order with items" do
    step :validate, :run do
      function &validate_customer/2
    end

    step :create_order, :insert do
      schema Order
      builder &build_order/1
    end

    step :create_items, :insert_all do
      schema OrderItem
      builder &build_items/1
    end
  end

  defp validate_customer(_repo, %{params: params}) do
    {:ok, %{customer_valid: true}}
  end

  defp build_order(%{params: params}) do
    %Order{customer_id: params.customer_id}
  end

  defp build_items(%{create_order: order, params: params}) do
    Enum.map(params.items, fn item ->
      %{order_id: order.id, item_id: item.id}
    end)
  end
end

# Execute
{:ok, result} = CreateOrder.execute(%{customer_id: 1, items: [...]})
Using Builders
defmodule ProcessOrder do
  import MultiFlow.Builders
  alias Ecto.Multi

  def execute(params) do
    Multi.new()
    |> run_step(:validate, fn _ -> validate(params) end)
    |> insert_step(:order, Order, &build_order/1)
    |> conditional_step(params.use_coupon?, :discount, &apply_discount/2)
    |> MyApp.Repo.transaction()
  end
end
Installation
Add to your mix.exs:
def deps do
  [
    {:multi_verse, "~> 0.1.0"}
  ]
end
Documentation
	Getting Started Guide
	DSL Guide
	Builder Guide
	Real World Examples
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Functional builders for composable Ecto.Multi transactions.
Provides a set of helper functions to build Multi transactions
in a functional, composable way.
Example
import MultiFlow.Builders
alias Ecto.Multi

def create_order(params) do
  Multi.new()
  |> run_step(:validate, fn _ -> validate(params) end)
  |> insert_step(:order, Order, &build_order/1)
  |> insert_all_step(:items, OrderItem, &build_items/1)
  |> conditional_step(params.send_email?, :email, &send_email/2)
  |> MyApp.Repo.transaction()
end
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    Functions
  


    
      
        add_steps(multi, steps)

      


        Adds multiple steps from a list.



    


    
      
        conditional_step(multi, condition, name, func)

      


        Conditionally adds a step to the Multi.



    


    
      
        delete_all_step(multi, name, query_builder)

      


        Adds a :delete_all step to the Multi.



    


    
      
        delete_step(multi, name, record_getter)

      


        Adds a :delete step to the Multi.



    


    
      
        group(multi, name, builder_func)

      


        Groups multiple steps into a named sub-transaction.



    


    
      
        insert_all_step(multi, name, schema, builder)

      


        Adds an :insert_all step to the Multi.



    


    
      
        insert_step(multi, name, schema, builder)

      


        Adds an :insert step to the Multi.



    


    
      
        merge_multi(multi, other_multi)

      


        Merges another Multi into this one.



    


    
      
        retry_step(multi, name, max_retries, delay_ms, func)

      


        Wraps a step with retry logic.



    


    
      
        run_step(multi, name, func)

      


        Adds a :run step to the Multi.



    


    
      
        tap_step(multi, name, func)

      


        Adds a step that always succeeds (for logging, metrics, etc).



    


    
      
        update_all_step(multi, name, query_builder, set_builder)

      


        Adds an :update_all step to the Multi.



    


    
      
        update_step(multi, name, changeset_builder)

      


        Adds an :update step to the Multi.



    


    
      
        validate_step(multi, name, validator)

      


        Adds validation step with detailed error messages.
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      add_steps(multi, steps)



        
          
        

    

  


  

      

          @spec add_steps(Ecto.Multi.t(), list()) :: Ecto.Multi.t()


      


Adds multiple steps from a list.
Example
steps = [
  {:validate, :run, &validate/2},
  {:create, :insert, {User, &build_user/1}}
]

multi
|> add_steps(steps)

  



  
    
      
    
    
      conditional_step(multi, condition, name, func)



        
          
        

    

  


  

      

          @spec conditional_step(Ecto.Multi.t(), boolean(), atom(), function()) ::
  Ecto.Multi.t()


      


Conditionally adds a step to the Multi.
Example
multi
|> conditional_step(user.is_vip?, :vip_discount, fn changes ->
  {:ok, %{discount: 0.2}}
end)

# Only adds the step if user.is_vip? is true

  



  
    
      
    
    
      delete_all_step(multi, name, query_builder)



        
          
        

    

  


  

      

          @spec delete_all_step(Ecto.Multi.t(), atom(), function()) :: Ecto.Multi.t()


      


Adds a :delete_all step to the Multi.
Example
multi
|> delete_all_step(:old_records, fn changes ->
  from(r in Record, where: r.created_at < ^changes.cutoff_date)
end)

  



  
    
      
    
    
      delete_step(multi, name, record_getter)



        
          
        

    

  


  

      

          @spec delete_step(Ecto.Multi.t(), atom(), function()) :: Ecto.Multi.t()


      


Adds a :delete step to the Multi.
Example
multi
|> delete_step(:user, fn changes ->
  changes.user
end)

  



  
    
      
    
    
      group(multi, name, builder_func)



        
          
        

    

  


  

      

          @spec group(Ecto.Multi.t(), atom(), function()) :: Ecto.Multi.t()


      


Groups multiple steps into a named sub-transaction.
Example
multi
|> group(:user_creation, fn multi ->
  multi
  |> insert_step(:user, User, &build_user/1)
  |> insert_step(:profile, Profile, &build_profile/1)
end)

  



  
    
      
    
    
      insert_all_step(multi, name, schema, builder)



        
          
        

    

  


  

      

          @spec insert_all_step(Ecto.Multi.t(), atom(), module(), function()) :: Ecto.Multi.t()


      


Adds an :insert_all step to the Multi.
Example
multi
|> insert_all_step(:items, OrderItem, fn changes ->
  [%{order_id: changes.order.id, name: "Item 1"}]
end)

  



  
    
      
    
    
      insert_step(multi, name, schema, builder)



        
          
        

    

  


  

      

          @spec insert_step(Ecto.Multi.t(), atom(), module(), function()) :: Ecto.Multi.t()


      


Adds an :insert step to the Multi.
Example
multi
|> insert_step(:user, User, fn changes ->
  %User{name: changes.params.name}
end)

  



  
    
      
    
    
      merge_multi(multi, other_multi)



        
          
        

    

  


  

      

          @spec merge_multi(Ecto.Multi.t(), Ecto.Multi.t()) :: Ecto.Multi.t()


      


Merges another Multi into this one.
Useful for composing reusable transaction fragments.
Example
defmodule CommonSteps do
  def validation_steps(params) do
    Multi.new()
    |> run_step(:validate_email, fn _ -> validate_email(params) end)
    |> run_step(:validate_phone, fn _ -> validate_phone(params) end)
  end
end

Multi.new()
|> merge_multi(CommonSteps.validation_steps(params))
|> insert_step(:user, User, &build_user/1)

  



  
    
      
    
    
      retry_step(multi, name, max_retries, delay_ms, func)



        
          
        

    

  


  

      

          @spec retry_step(Ecto.Multi.t(), atom(), pos_integer(), pos_integer(), function()) ::
  Ecto.Multi.t()


      


Wraps a step with retry logic.
Example
multi
|> retry_step(:call_api, 3, 1000, fn changes ->
  call_external_api(changes)
end)

  



  
    
      
    
    
      run_step(multi, name, func)



        
          
        

    

  


  

      

          @spec run_step(Ecto.Multi.t(), atom(), function()) :: Ecto.Multi.t()


      


Adds a :run step to the Multi.
Example
multi
|> run_step(:validate, fn _changes ->
  {:ok, %{validated: true}}
end)

  



  
    
      
    
    
      tap_step(multi, name, func)



        
          
        

    

  


  

      

          @spec tap_step(Ecto.Multi.t(), atom(), function()) :: Ecto.Multi.t()


      


Adds a step that always succeeds (for logging, metrics, etc).
Example
multi
|> tap_step(:log_start, fn changes ->
  Logger.info("Transaction started")
  changes
end)

  



  
    
      
    
    
      update_all_step(multi, name, query_builder, set_builder)



        
          
        

    

  


  

      

          @spec update_all_step(Ecto.Multi.t(), atom(), function(), function()) ::
  Ecto.Multi.t()


      


Adds an :update_all step to the Multi.
Example
multi
|> update_all_step(:stock, 
  fn _ -> from(s in Stock, where: s.qty < 10) end,
  fn _ -> [set: [updated_at: DateTime.utc_now()]] end
)

  



  
    
      
    
    
      update_step(multi, name, changeset_builder)



        
          
        

    

  


  

      

          @spec update_step(Ecto.Multi.t(), atom(), function()) :: Ecto.Multi.t()


      


Adds an :update step to the Multi.
Example
multi
|> update_step(:user, fn changes ->
  Ecto.Changeset.change(changes.user, %{updated: true})
end)

  



  
    
      
    
    
      validate_step(multi, name, validator)



        
          
        

    

  


  

      

          @spec validate_step(Ecto.Multi.t(), atom(), function()) :: Ecto.Multi.t()


      


Adds validation step with detailed error messages.
Example
multi
|> validate_step(:check_params, fn changes ->
  cond do
    is_nil(changes.params.email) -> {:error, "Email required"}
    is_nil(changes.params.name) -> {:error, "Name required"}
    true -> :ok
  end
end)

  


        

      


  

    
MultiFlow.DSL 
    



      
DSL for defining Ecto.Multi transactions.
Provides an elegant macro-based DSL for defining database transactions
in a clear, declarative way.
Example
defmodule CreateUser do
  use MultiFlow.DSL

  # Define hooks for cross-cutting concerns
  before_transaction &log_start/1
  after_transaction &log_success/2
  error_hook &log_error/2

  transaction "Create user and profile" do
    step :validate, :run do
      function &validate_email/2
    end

    step :create_user, :insert do
      schema User
      builder &build_user/1
    end

    step :create_profile, :insert do
      schema UserProfile
      builder &build_profile/1
    end
  end

  defp validate_email(_repo, %{params: params}) do
    if valid_email?(params.email) do
      {:ok, %{email_valid: true}}
    else
      {:error, "Invalid email"}
    end
  end

  defp build_user(%{params: params}) do
    %User{email: params.email, name: params.name}
  end

  defp build_profile(%{create_user: user, params: params}) do
    %UserProfile{user_id: user.id, bio: params.bio}
  end

  # Hook implementations
  defp log_start(params) do
    Logger.info("Transaction started", params: params)
  end

  defp log_success(params, result) do
    Logger.info("Transaction completed", params: params, result: result)
  end

  defp log_error(params, reason) do
    Logger.error("Transaction failed", params: params, reason: reason)
  end
end

# Execute the transaction
{:ok, result} = CreateUser.execute(%{
  email: "user@example.com",
  name: "John Doe",
  bio: "Developer"
})
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        __before_compile__(env)

      


        Compiles the DSL into executable code.



    


    
      
        after_transaction(func)

      


        Adds an after transaction hook



    


    
      
        async(value)

      


        Marks step as async (won't block transaction)
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        Adds a before transaction hook



    


    
      
        builder(func)

      


        Sets the builder function



    


    
      
        depends_on(step_names)

      


        Sets step dependencies



    


    
      
        description(text)

      


        Sets the description for a step



    


    
      
        error_hook(func)

      


        Adds an error hook



    


    
      
        function(func)

      


        Sets the function for a :run step



    


    
      
        on_error(strategy)

      


        Sets error handling strategy (:rollback | :continue)



    


    
      
        query(func)

      


        Sets the query function for update_all/delete_all



    


    
      
        retry(times)

      


        Sets the number of retries



    


    
      
        schema(schema_module)

      


        Sets the schema for insert/update steps



    


    
      
        set(func)

      


        Sets the fields to update



    


    
      
        step(name, type, list)

      


        Defines a step in the transaction.



    


    
      
        transaction(description, list)

      


        Defines a transaction with a description.
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Compiles the DSL into executable code.
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Adds an after transaction hook
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Marks step as async (won't block transaction)
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Adds a before transaction hook
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Sets the builder function
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Sets step dependencies

  



  
    
      
    
    
      description(text)


        (macro)


        
          
        

    

  


  

Sets the description for a step
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Adds an error hook
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Sets the function for a :run step
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Sets error handling strategy (:rollback | :continue)
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Sets the query function for update_all/delete_all
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Sets the number of retries
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Sets the schema for insert/update steps
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Sets the fields to update
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Defines a step in the transaction.
Step Types
	:run - Run a custom function
	:insert - Insert a single record
	:insert_all - Bulk insert records
	:update - Update a single record
	:update_all - Bulk update records
	:delete - Delete a single record
	:delete_all - Bulk delete records

Example
step :create_user, :insert do
  schema User
  builder &build_user/1
end
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        (macro)


        
          
        

    

  


  

Defines a transaction with a description.
Example
transaction "Create order" do
  step :validate, :run do
    function &validate/2
  end
end
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Utility functions for MultiFlow.
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        format_error(error)

      


        Formats a transaction error for display.



    


    
      
        get_in_changes(changes, path)

      


        Safely gets a value from nested changes.



    


    
      
        merge_results(results)

      


        Merges transaction results from multiple sources.
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Formats a transaction error for display.
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Safely gets a value from nested changes.
Example
get_in_changes(changes, [:create_order, :id])
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Merges transaction results from multiple sources.
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