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    Sig

Sig is a modern, resilient Workflow Engine library for Elixir, supporting Directed Acyclic Graph (DAG) flows, persistence with Ecto (PostgreSQL), and distributed queue execution with BullMQ (Redis).
🚀 Features
	Workflow & DAG Definition:	Build flows with dependencies between nodes (depends_on).
	Automatic detection of cycles and missing dependencies (Kahn's Algorithm).
	Workflow-level context and params objects.


	Executions with Their Own Context:	Each execution has its own context and params objects, which are merged hierarchically with those of the workflow and the node.


	Custom Node Modules (run/1 or run/2):	User-defined nodes implementing run/1 (receiving a %Sig.NodeContext{}) or run/2 (receiving params, context).
	Node outputs (node_results) are persisted and automatically shared with downstream nodes via context.results.


	Full Lifecycle Control:	Suspend (suspend_execution, suspend_workflow).
	Resume (resume_execution, resume_workflow).
	Stop / Cancel (stop_execution, stop_workflow).


	Retries & Resilience:	Configurable maximum number of attempts (max_retries) per node.
	Linear/exponential backoff between attempts.
	Attempt history and error logs stored in the database.


	Idempotency:	Execution level: an idempotency_key prevents accidental duplicate executions.
	Node level: already completed nodes are not re-run when the flow is resumed.


	Execution Modes:	Synchronous / Inline: ideal for scripts, tests, and direct inline processing.
	Asynchronous & Distributed: natively integrated with BullMQ and Redis for distribution across workers.



📥 Installation in a Phoenix application
Sig works like Oban: its tables are created by a migration in your own app,
and it reads and writes them through your app's Ecto repo.
1. Add the dependency
# mix.exs
defp deps do
  [
    # ...
    {:sig, "~> 0.1.0"}
  ]
end
mix deps.get

2. Create the migration
mix ecto.gen.migration add_sig_tables

# priv/repo/migrations/20261113000000_add_sig_tables.exs
defmodule MyApp.Repo.Migrations.AddSigTables do
  use Ecto.Migration

  def up, do: Sig.Migration.up(version: 1)

  # version: 1 drops all of Sig's tables
  def down, do: Sig.Migration.down(version: 1)
end
mix ecto.migrate

This creates the workflows, workflow_executions and node_executions
tables. Since it is a regular migration of MyApp.Repo, Phoenix's test
alias and your release's MyApp.Release.migrate/0 pick it up with no extra
setup.
When a future Sig release adds schema changes, add a new migration with
Sig.Migration.up(version: N) / Sig.Migration.down(version: N). Pass
prefix: "sig" to install the tables in another PostgreSQL schema (see
Sig.Migration).
3. Configure Sig
Like Oban, Sig does not start a repo of its own: it runs every query through
your application's repo. Tell it which one to use:
# config/config.exs
config :sig, repo: MyApp.Repo
If you installed the tables in another schema with Sig.Migration.up(prefix: "sig"),
set the same prefix here:
config :sig, repo: MyApp.Repo, prefix: "sig"
That's all the database setup there is. Sig shares MyApp.Repo's connection
pool, its writes take part in your transactions (MyApp.Repo.transaction/1),
and in tests it uses the same SQL sandbox as the rest of your app, so your
existing DataCase works as is.
4. Start the BullMQ worker (optional)
Only needed to run executions with async: true. Configure Redis:
# config/dev.exs
config :sig, redis_url: "redis://localhost:6379"

# config/runtime.exs
if config_env() == :prod do
  config :sig, redis_url: System.fetch_env!("REDIS_URL")
end
and add the supervisor to lib/my_app/application.ex, after your repo:
children = [
  MyAppWeb.Telemetry,
  MyApp.Repo,
  # ...
  Sig.BullMQ.Supervisor,
  MyAppWeb.Endpoint
]
It accepts :redis_url, :queue_name and :concurrency options, e.g.
{Sig.BullMQ.Supervisor, concurrency: 10}.
In tests, BullMQ jobs run in the worker's processes, which do not own a
sandbox connection. Prefer synchronous executions (the default) in tests, or
put the sandbox in shared mode for tests that use async: true.

5. Trigger a workflow from your app
Define your nodes under lib/my_app/ and create the workflow once (e.g. in
priv/repo/seeds.exs, or lazily on first use). Then start executions from a
controller, LiveView or context:
defmodule MyAppWeb.OrderController do
  use MyAppWeb, :controller

  def create(conn, %{"order_id" => order_id}) do
    workflow_id = Application.fetch_env!(:my_app, :order_workflow_id)

    {:ok, execution} =
      Sig.run_execution(workflow_id, %{"order_id" => order_id}, %{},
        idempotency_key: "order-#{order_id}",
        async: true
      )

    json(conn, %{execution_id: execution.id, status: execution.status})
  end
end
📦 Usage
1. Defining Node Modules
Each node is an Elixir module with a run/1 or run/2 function:
defmodule MyNodes.FetchUser do
  use Sig.Node

  @impl true
  def run(context) do
    user_id = context.params["user_id"]
    # Return the result to be used by downstream nodes
    {:ok, %{"user_id" => user_id, "name" => "Pedro", "balance" => 150}}
  end
end

defmodule MyNodes.DebitAccount do
  use Sig.Node

  @impl true
  def run(context) do
    # Access the result of the previous 'fetch_user' node
    user = context.results["fetch_user"]
    amount = context.params["amount"] || 50
    new_balance = user["balance"] - amount

    {:ok, %{"new_balance" => new_balance, "debited" => amount}}
  end
end

defmodule MyNodes.SendReceipt do
  # Arity 2 is also supported: run(params, context)
  def run(params, context) do
    receipt = context.results["debit"]
    email = context.context["user_email"] || "pedro@example.com"
    prefix = params["prefix"] || "Receipt:"

    {:ok, %{"receipt" => "#{prefix} Debit of #{receipt["debited"]} sent to #{email}"}}
  end
end
2. Creating the Workflow
You can create it via the Sig.Flow DSL or by passing a map of attributes:
flow =
  Sig.Flow.new("payment_pipeline",
    params: %{"currency" => "BRL"},
    context: %{"environment" => "production"}
  )
  |> Sig.Flow.add_node(:fetch_user, MyNodes.FetchUser)
  |> Sig.Flow.add_node(:debit, MyNodes.DebitAccount,
    depends_on: [:fetch_user],
    max_retries: 3,
    backoff_ms: 1000
  )
  |> Sig.Flow.add_node(:receipt, MyNodes.SendReceipt,
    depends_on: [:debit]
  )

{:ok, workflow} = Sig.create_workflow(flow)
3. Creating and Triggering Executions
Each execution has its own params and context:
Params, context and results are stored as JSONB, so inside a node all map
keys are strings, even if you used atoms when defining them. Read them
with params["key"], not params[:key].

# Direct execution with run_execution
{:ok, execution} =
  Sig.run_execution(
    workflow.id,
    %{"user_id" => 10, "amount" => 40},     # Execution params
    %{"user_email" => "pedro@email.com"},  # Execution context
    idempotency_key: "tx-order-001"    # Idempotency
  )

IO.inspect(execution.status)
# => "completed"

IO.inspect(execution.node_results)
# => %{
#      "fetch_user" => %{"balance" => 150, "name" => "Pedro", "user_id" => 10},
#      "debit" => %{"debited" => 40, "new_balance" => 110},
#      "receipt" => %{"receipt" => "Receipt: Debit of 40 sent to pedro@email.com"}
#    }
4. Control Functions
Execution Level:
# Suspend
{:ok, execution} = Sig.suspend_execution(execution_id)

# Resume (picks up where it left off, without re-running completed nodes)
{:ok, execution} = Sig.resume_execution(execution_id)

# Stop / Cancel
{:ok, execution} = Sig.stop_execution(execution_id)
Workflow Level:
# Suspend the workflow and all in-progress executions
{:ok, workflow} = Sig.suspend_workflow(workflow_id)

# Resume the workflow
{:ok, workflow} = Sig.resume_workflow(workflow_id)

# Stop the workflow and halt its active executions
{:ok, workflow} = Sig.stop_workflow(workflow_id)
5. Queue Execution with BullMQ (Distributed)
To run asynchronously with BullMQ and Redis:
# Start the supervisor in your supervision tree, after your repo:
children = [
  MyApp.Repo,
  Sig.BullMQ.Supervisor
]

# Trigger the asynchronous execution:
{:ok, execution} = Sig.create_execution(workflow.id, %{"user_id" => 10})
{:ok, execution} = Sig.start_execution(execution.id, async: true)
6. Running Tests
mix test

The test suite uses Testcontainers to start throwaway PostgreSQL and Redis containers automatically, so the only requirement is a running Docker daemon. You don't need a local Postgres or Redis.
📄 License
Sig is released under the MIT License.
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MIT License

Copyright (c) 2026 Pedro Silva

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Public API of the Sig workflow engine.
Sig runs workflows defined as a Directed Acyclic Graph (DAG) of nodes. Each
node is a module implementing Sig.Node. Workflows and their executions are
persisted in PostgreSQL through your application's Ecto repo, and executions
can run either inline (synchronously) or distributed across workers through
BullMQ (Redis).
Setup
# config/config.exs
config :sig, repo: MyApp.Repo
and create Sig's tables with a migration that calls Sig.Migration.up/1.
See the README for the full installation guide.
Concepts
	Workflow (Sig.Schemas.Workflow) - a persisted DAG definition, with
workflow-level params and context. Build one with Sig.Flow and save
it with create_workflow/1.
	Execution (Sig.Schemas.WorkflowExecution) - a single run of a
workflow, with its own params, context and accumulated
node_results.
	Node execution (Sig.Schemas.NodeExecution) - the record of one node
within an execution, tracking attempts, result and errors.

Params and context
When a node runs it receives a Sig.NodeContext. Its params are deep-merged
in this order, with later levels winning:
workflow params -> execution params -> node params
and its context is the deep merge of the workflow and execution contexts.
The outputs of completed nodes are available in context.results, keyed by
node name.
Keys are strings at runtime
Params, context and results are stored in JSONB columns, so by the time a
node runs all map keys are strings, even if atoms were used when defining
the workflow. Read them with params["key"], not params[:key].
Example
flow =
  Sig.Flow.new("payment_pipeline", params: %{"currency" => "BRL"})
  |> Sig.Flow.add_node(:fetch_user, MyApp.Nodes.FetchUser)
  |> Sig.Flow.add_node(:debit, MyApp.Nodes.DebitAccount,
    depends_on: [:fetch_user],
    params: %{"amount" => 50}
  )

{:ok, workflow} = Sig.create_workflow(flow)
{:ok, execution} = Sig.run_execution(workflow, %{"user_id" => 10})

execution.status
#=> "completed"
Return values
Functions that look up a record return {:error, :not_found} (or
{:error, :workflow_not_found} in create_execution/4) when it does not
exist. Lifecycle functions also return {:error, reason} when the
transition is not allowed, for example
{:error, {:cannot_resume_in_state, "completed"}}.
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        create_execution(workflow_or_id, execution_params \\ %{}, execution_context \\ %{}, opts \\ [])

      


        Creates a pending execution for a workflow without running it.



    


    
      
        create_workflow(flow)

      


        Creates and persists a workflow definition.
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        Creates a workflow from a name and a map of node definitions.
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        Deletes a workflow and all of its executions.
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        Fetches an execution by ID, preloading its :workflow and
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        Fetches an execution by ID, preloading its :workflow and
:node_executions. Raises Ecto.NoResultsError if it does not exist.
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        Returns the results of all completed nodes of an execution, keyed by node
name.
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        Fetches a workflow by ID. Raises Ecto.NoResultsError if it does not exist.
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        Lists executions, most recently created first, with :workflow preloaded.
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        Resumes a suspended execution from where it stopped.



    


    
      
        resume_workflow(workflow_or_id)

      


        Resumes a suspended workflow, allowing new executions to be created again.



    


    
      
        run_execution(workflow_or_id, execution_params \\ %{}, execution_context \\ %{}, opts \\ [])

      


        Creates an execution and starts it right away.
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        Stops an execution permanently. A stopped execution cannot be resumed.
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        Stops a workflow permanently.
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        Suspends an execution.
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An execution struct or its ID.

  



  
    
      
    
    
      workflow_ref()



        
          
        

    

  


  

      

          @type workflow_ref() :: Sig.Schemas.Workflow.t() | String.t()


      


A workflow struct or its ID.

  


        

      

      
        Functions


        


    

    

    

  
    
      
    
    
      create_execution(workflow_or_id, execution_params \\ %{}, execution_context \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec create_execution(workflow_ref(), map(), map(), keyword()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Creates a pending execution for a workflow without running it.
Start it afterwards with start_execution/2, or use run_execution/4 to
create and start in a single call.
execution_params are merged over the workflow params (and under each
node's params); execution_context is merged over the workflow context.
Options
	:idempotency_key - when an execution with the same key already exists
for this workflow, that execution is returned instead of creating a
duplicate.

Errors
	{:error, :workflow_not_found}
	{:error, :workflow_suspended}
	{:error, :workflow_stopped}

Examples
{:ok, execution} = Sig.create_execution(workflow.id, %{"batch_id" => 123}, %{"user_id" => 42})
{:ok, execution} = Sig.create_execution(workflow, %{}, %{}, idempotency_key: "tx-999")
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          @spec create_workflow(Sig.Flow.t() | map()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, Ecto.Changeset.t()}


      


Creates and persists a workflow definition.
Accepts either a Sig.Flow struct or a map of attributes. The node graph is
validated (missing modules, missing dependencies and cycles) before the
workflow is inserted; validation errors are returned in the changeset under
:nodes.
Attributes
	:name (required) - the workflow name.
	:description - a free-form description.
	:params - workflow-level params, merged into every node's params.
	:context - workflow-level context, shared by every node.
	:nodes - a map of node name to node definition (or a list of node
definitions with a :name key). See Sig.Flow.add_node/4 for the
supported fields.

Examples
# Using the Sig.Flow DSL:
flow =
  Sig.Flow.new("data_pipeline", params: %{"env" => "prod"}, context: %{"source" => "s3"})
  |> Sig.Flow.add_node(:fetch, FetchDataNode, params: %{"bucket" => "my-bucket"})
  |> Sig.Flow.add_node(:process, ProcessDataNode, depends_on: [:fetch])
  |> Sig.Flow.add_node(:notify, NotifyNode, depends_on: [:process])

{:ok, workflow} = Sig.create_workflow(flow)

# Using a map:
{:ok, workflow} =
  Sig.create_workflow(%{
    name: "data_pipeline",
    params: %{"env" => "prod"},
    context: %{"source" => "s3"},
    nodes: %{
      "fetch" => %{module: FetchDataNode, params: %{"bucket" => "my-bucket"}},
      "process" => %{module: ProcessDataNode, depends_on: ["fetch"]}
    }
  })

# Invalid graphs are rejected:
{:error, %Ecto.Changeset{errors: [nodes: {"Workflow contains circular dependencies" <> _, _}]}} =
  Sig.create_workflow(cyclic_flow)
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          @spec create_workflow(String.t() | atom(), map() | list(), keyword()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, Ecto.Changeset.t()}


      


Creates a workflow from a name and a map of node definitions.
A shortcut for create_workflow/1 that does not require building a
Sig.Flow first.
Options
	:description - a free-form description.
	:params - workflow-level params.
	:context - workflow-level context.

Examples
{:ok, workflow} =
  Sig.create_workflow("etl", %{
    "extract" => %{module: Extract},
    "load" => %{module: Load, depends_on: ["extract"]}
  })
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          @spec delete_workflow(workflow_ref()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, :not_found | Ecto.Changeset.t()}


      


Deletes a workflow and all of its executions.
Returns {:error, :not_found} if the workflow does not exist.
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          @spec get_execution(String.t()) :: Sig.Schemas.WorkflowExecution.t() | nil


      


Fetches an execution by ID, preloading its :workflow and
:node_executions. Returns nil if it does not exist.
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          @spec get_execution!(String.t()) :: Sig.Schemas.WorkflowExecution.t()


      


Fetches an execution by ID, preloading its :workflow and
:node_executions. Raises Ecto.NoResultsError if it does not exist.
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          @spec get_node_results(execution_ref()) :: {:ok, map()} | {:error, :not_found}


      


Returns the results of all completed nodes of an execution, keyed by node
name.
Results that were not maps when returned by the node are wrapped as
%{"value" => result} (see Sig.Serializer.wrap_result/1).
Examples
{:ok, %{"fetch_user" => %{"name" => "Ana"}}} = Sig.get_node_results(execution)
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          @spec get_workflow(String.t()) :: Sig.Schemas.Workflow.t() | nil


      


Fetches a workflow by ID. Returns nil if it does not exist.
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          @spec get_workflow!(String.t()) :: Sig.Schemas.Workflow.t()


      


Fetches a workflow by ID. Raises Ecto.NoResultsError if it does not exist.
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          @spec list_executions(String.t() | nil) :: [Sig.Schemas.WorkflowExecution.t()]


      


Lists executions, most recently created first, with :workflow preloaded.
When workflow_id is given, only executions of that workflow are returned.
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          @spec list_workflows() :: [Sig.Schemas.Workflow.t()]


      


Lists all workflows, most recently created first.
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          @spec resume_execution(execution_ref(), keyword()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Resumes a suspended execution from where it stopped.
Nodes that already completed are not run again; only the remaining nodes
are dispatched.
Options
	:async - same as in start_execution/2. Defaults to false.

Errors
	{:error, :not_found}
	{:error, :workflow_suspended} / {:error, :workflow_stopped}
	{:error, {:cannot_resume_in_state, status}} - the execution is not
suspended.
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          @spec resume_workflow(workflow_ref()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, term()}


      


Resumes a suspended workflow, allowing new executions to be created again.
Executions suspended by suspend_workflow/1 stay suspended; resume them
individually with resume_execution/2.
Returns {:error, :workflow_already_stopped} for stopped workflows.

  



    

    

    

  
    
      
    
    
      run_execution(workflow_or_id, execution_params \\ %{}, execution_context \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec run_execution(workflow_ref(), map(), map(), keyword()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Creates an execution and starts it right away.
Equivalent to create_execution/4 followed by start_execution/2. Accepts
the options of both functions (:idempotency_key and :async).
Examples
{:ok, execution} = Sig.run_execution(workflow, %{"input" => "hello"}, %{"auth" => token})

{:ok, execution} =
  Sig.run_execution(workflow, %{"order_id" => 1}, %{},
    idempotency_key: "order-1",
    async: true
  )

  



    

  
    
      
    
    
      start_execution(execution_or_id, opts \\ [])



        
          
        

    

  


  

      

          @spec start_execution(execution_ref(), keyword()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Starts an execution.
Options
	:async - when false (the default), runs the execution in the calling
process with Sig.Engine.execute_sync/1 and returns once it reaches a
final state (or is suspended/stopped). When true, marks the execution
as running, enqueues its runnable nodes to BullMQ and returns
immediately; Sig.BullMQ.Supervisor must be running for the jobs to be
processed.

Examples
{:ok, %{status: "completed"}} = Sig.start_execution(execution)

{:ok, %{status: "running"}} = Sig.start_execution(execution, async: true)
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          @spec stop_execution(execution_ref()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Stops an execution permanently. A stopped execution cannot be resumed.
Returns {:error, {:cannot_stop_in_state, status}} for executions that are
already completed or failed.
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          @spec stop_workflow(workflow_ref()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, term()}


      


Stops a workflow permanently.
All pending, running and suspended executions are moved to stopped,
and no new executions can be created. A stopped workflow cannot be resumed.
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          @spec suspend_execution(execution_ref()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Suspends an execution.
Nodes that are already running finish, but no further nodes are
dispatched. Continue it later with resume_execution/2.
Returns {:error, {:cannot_suspend_in_state, status}} for executions that
are completed, failed or stopped.
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          @spec suspend_workflow(workflow_ref()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, term()}


      


Suspends a workflow.
While suspended, new executions cannot be created, and all pending and
running executions are moved to suspended. Nodes that are already
running finish, but no further nodes are dispatched.
Use resume_workflow/1 to reactivate the workflow, then
resume_execution/2 for each execution you want to continue.
Returns {:error, :workflow_already_stopped} for stopped workflows.
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A small builder for workflow definitions, plus the DAG helpers used by the
engine.
A flow is an in-memory description of a workflow: a name, workflow-level
params and context, and a set of nodes connected by depends_on. Build
it with new/2 and add_node/4, then persist it with
Sig.create_workflow/1.
flow =
  Sig.Flow.new("signup", params: %{"plan" => "free"})
  |> Sig.Flow.add_node(:create_user, MyApp.Nodes.CreateUser)
  |> Sig.Flow.add_node(:send_welcome, MyApp.Nodes.SendWelcome, depends_on: [:create_user])
  |> Sig.Flow.add_node(:track, MyApp.Nodes.Track, depends_on: [:create_user])

{:ok, workflow} = Sig.create_workflow(flow)
Nodes without a dependency between them (send_welcome and track above)
can run in parallel when the execution is started with async: true and
the BullMQ worker has a concurrency greater than one.
Node definitions
Internally every node is normalized to a map with string keys:
%{
  "name" => "send_welcome",
  "module" => "Elixir.MyApp.Nodes.SendWelcome",
  "params" => %{},
  "depends_on" => ["create_user"],
  "max_retries" => 3,
  "backoff_ms" => 500
}
This is the shape stored in Sig.Schemas.Workflow and the one expected by
topological_sort/1 and find_runnable_nodes/2.

      


      
        Summary


  
    Types
  


    
      
        node_def()

      


        A normalized node definition, keyed by strings.



    


    
      
        t()

      


        An in-memory workflow definition.



    





  
    Functions
  


    
      
        add_node(flow, name, module, opts \\ [])

      


        Adds a node to the flow.



    


    
      
        find_runnable_nodes(nodes, completed_names)

      


        Returns the nodes that are ready to run.



    


    
      
        new(name \\ nil, opts \\ [])

      


        Creates an empty flow.



    


    
      
        normalize_nodes(nodes)

      


        Normalizes node definitions to the string-keyed shape described in the
module docs, filling in defaults for missing fields.



    


    
      
        to_map(flow)

      


        Converts a flow to an attributes map accepted by Sig.create_workflow/1.



    


    
      
        topological_sort(nodes)

      


        Sorts node names so every node comes after its dependencies, using Kahn's
algorithm.



    


    
      
        validate(nodes)

      


        Validates a set of node definitions.



    





      


      
        Types


        


  
    
      
    
    
      node_def()



        
          
        

    

  


  

      

          @type node_def() :: %{optional(String.t()) => term()}


      


A normalized node definition, keyed by strings.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sig.Flow{
  context: map(),
  description: String.t() | nil,
  name: String.t() | nil,
  nodes: map(),
  params: map()
}


      


An in-memory workflow definition.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_node(flow, name, module, opts \\ [])



        
          
        

    

  


  

      

          @spec add_node(t(), String.t() | atom(), module() | String.t(), keyword()) :: t()


      


Adds a node to the flow.
name identifies the node within the workflow (and is the key of its output
in context.results). module is a module implementing Sig.Node. Adding
a node with an existing name replaces it.
Options
	:depends_on - list of node names that must complete before this node
runs. Defaults to [].
	:params - params for this node only. They take precedence over the
execution and workflow params. Defaults to %{}.
	:max_retries - total number of attempts before the node (and the
execution) is marked as failed. Defaults to 3.
	:backoff_ms - base delay between attempts. The delay doubles after
every failed attempt (backoff_ms * 2^(attempt - 1)), capped at 30
seconds. Use 0 to retry immediately. Defaults to 500.

The graph is not validated here; validation happens in
Sig.create_workflow/1 (see validate/1).
Examples
flow
|> Sig.Flow.add_node(:charge, MyApp.Nodes.Charge,
  depends_on: [:fetch_user],
  params: %{"amount" => 50},
  max_retries: 5,
  backoff_ms: 1_000
)

  



  
    
      
    
    
      find_runnable_nodes(nodes, completed_names)



        
          
        

    

  


  

      

          @spec find_runnable_nodes(%{required(String.t()) => node_def()}, [String.t()]) :: [
  {String.t(), node_def()}
]


      


Returns the nodes that are ready to run.
A node is runnable when it is not in completed_names and all of its
dependencies are. nodes must already be normalized (see
normalize_nodes/1).
Examples
iex> nodes = Sig.Flow.normalize_nodes(%{"a" => %{module: A}, "b" => %{module: B, depends_on: ["a"]}})
iex> nodes |> Sig.Flow.find_runnable_nodes(["a"]) |> Enum.map(&elem(&1, 0))
["b"]

  



    

    

  
    
      
    
    
      new(name \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec new(String.t() | atom() | nil, keyword()) :: t()


      


Creates an empty flow.
Options
	:description - a free-form description.
	:params - workflow-level params, merged into the params of every node.
	:context - workflow-level context, shared by every node.

Examples
Sig.Flow.new("reports", params: %{"format" => "pdf"}, context: %{"tenant" => "acme"})

  



  
    
      
    
    
      normalize_nodes(nodes)



        
          
        

    

  


  

      

          @spec normalize_nodes(map() | [map()]) :: %{required(String.t()) => node_def()}


      


Normalizes node definitions to the string-keyed shape described in the
module docs, filling in defaults for missing fields.
Accepts either a map of node name to definition, or a list of definitions
that carry a :name (or "name") key. Atom and string keys are both
accepted.
Examples
iex> Sig.Flow.normalize_nodes(%{fetch: %{module: MyNode}})
%{
  "fetch" => %{
    "name" => "fetch",
    "module" => "Elixir.MyNode",
    "params" => %{},
    "depends_on" => [],
    "max_retries" => 3,
    "backoff_ms" => 500
  }
}

  



  
    
      
    
    
      to_map(flow)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Converts a flow to an attributes map accepted by Sig.create_workflow/1.

  



  
    
      
    
    
      topological_sort(nodes)



        
          
        

    

  


  

      

          @spec topological_sort(map()) :: {:ok, [String.t()]} | {:error, String.t()}


      


Sorts node names so every node comes after its dependencies, using Kahn's
algorithm.
Returns {:ok, sorted_names}, or {:error, message} if the graph contains
a cycle.
Examples
iex> Sig.Flow.topological_sort(%{
...>   "b" => %{module: B, depends_on: ["a"]},
...>   "a" => %{module: A}
...> })
{:ok, ["a", "b"]}

  



  
    
      
    
    
      validate(nodes)



        
          
        

    

  


  

      

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


      


Validates a set of node definitions.
Checks that:
	every node has a non-blank name and a module;
	every entry in depends_on refers to an existing node;
	the graph has no cycles.

Returns :ok or {:error, message} describing the first problem found.
Examples
iex> Sig.Flow.validate(%{"a" => %{module: A, depends_on: ["b"]}})
{:error, "Node 'a' depends on non-existent node 'b'"}

  


        

      


  

    
Sig.Node behaviour
    



      
Behaviour for workflow nodes.
A node is a module that implements either run/1 or run/2. It
receives the merged params, context and the results of the nodes it depends
on, and returns its own result.
run/1
Receives the whole Sig.NodeContext:
defmodule MyApp.Nodes.CalculateSum do
  use Sig.Node

  @impl true
  def run(context) do
    a = context.params["a"] || 0
    b = context.params["b"] || 0
    {:ok, %{"sum" => a + b}}
  end
end
run/2
Receives the merged params as the first argument and the
Sig.NodeContext as the second:
defmodule MyApp.Nodes.FormatResult do
  use Sig.Node

  @impl true
  def run(params, context) do
    sum = context.results["calculate_sum"]["sum"]
    prefix = params["prefix"] || "Total:"
    {:ok, %{"formatted" => "#{prefix} #{sum}"}}
  end
end
When a module defines both, run/1 is used.
Return values
	{:ok, result} - the node succeeded. result is stored and exposed to
downstream nodes as context.results[node_name].
	{:error, reason} - the node failed. It is retried according to its
max_retries/backoff_ms; when no attempts are left, the execution is
marked as failed with reason as its error.
	any other value - treated as {:ok, value}.

Raised exceptions, throws and exits are caught and handled like
{:error, reason}, with the exception message and stacktrace stored as the
error.
Results are persisted as JSON: atom keys and values become strings, tuples
become lists, and non-map results are wrapped as %{"value" => result}.
See Sig.Serializer.
Idempotency
A node that completed is never run again for the same execution, even when
the execution is resumed. A node that fails mid-way, however, may be retried,
so side effects should be idempotent (use context.execution_id and
context.node_name as an idempotency key for external calls).

      


      
        Summary


  
    Types
  


    
      
        result()

      


        The value returned by a node.



    





  
    Callbacks
  


    
      
        run(context)

      


        Runs the node with its full Sig.NodeContext.



    


    
      
        run(params, context)

      


        Runs the node with its merged params and its Sig.NodeContext.



    





  
    Functions
  


    
      
        __using__(opts)

      


        Declares the current module as a Sig.Node.



    


    
      
        execute(module, context)

      


        Runs a node module with the given Sig.NodeContext.



    


    
      
        resolve_module(module_string)

      


        Resolves a module name to a loaded module.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, term()} | {:error, term()} | term()


      


The value returned by a node.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      run(context)


        (optional)


        
          
        

    

  


  

      

          @callback run(context :: Sig.NodeContext.t()) :: result()


      


Runs the node with its full Sig.NodeContext.

  



  
    
      
    
    
      run(params, context)


        (optional)


        
          
        

    

  


  

      

          @callback run(params :: map(), context :: Sig.NodeContext.t()) :: result()


      


Runs the node with its merged params and its Sig.NodeContext.
params is the same as context.params.

  


        

      

      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

Declares the current module as a Sig.Node.
use Sig.Node

  



  
    
      
    
    
      execute(module, context)



        
          
        

    

  


  

      

          @spec execute(module() | String.t(), Sig.NodeContext.t()) ::
  {:ok, term()} | {:error, term()}


      


Runs a node module with the given Sig.NodeContext.
module may be a module or its name as a string (as stored in the
workflow). Dispatches to run/1 or run/2, normalizes the return value to
{:ok, result} or {:error, reason} and turns exceptions, throws and exits
into errors.
This is used by Sig.Engine; you normally do not call it directly, but it
is handy for unit-testing a node in isolation:
context = Sig.NodeContext.build(%{node_name: "sum", node_params: %{"a" => 1, "b" => 2}})
{:ok, %{"sum" => 3}} = Sig.Node.execute(MyApp.Nodes.CalculateSum, context)

  



  
    
      
    
    
      resolve_module(module_string)



        
          
        

    

  


  

      

          @spec resolve_module(String.t() | module()) :: {:ok, module()} | {:error, String.t()}


      


Resolves a module name to a loaded module.
Accepts names with or without the Elixir. prefix. Only existing atoms are
used, so arbitrary strings never create new atoms.
Examples
iex> Sig.Node.resolve_module("Enum")
{:ok, Enum}

iex> Sig.Node.resolve_module("Does.Not.Exist")
{:error, "Module Does.Not.Exist does not exist"}

  


        

      


  

    
Sig.NodeContext 
    



      
The data a node receives when it runs.
It is passed to Sig.Node.run/1 (and as the second argument of
Sig.Node.run/2).
Fields
	:params - the deep merge of workflow, execution and node params, in
that order (node params win). This is what nodes usually read.
	:context - the deep merge of workflow and execution context.
	:results - the results of the nodes that already completed in this
execution, keyed by node name.
	:node_name - the name of the node being run.
	:attempt - the current attempt number, starting at 1.
	:workflow_id / :execution_id - IDs of the workflow and execution.
	:workflow_params, :execution_params, :node_params - each level of
params before merging.
	:workflow_context, :execution_context - each level of context
before merging.

All maps come from JSONB columns, so their keys are strings.
Access
The struct implements Access, so context[:results] and
context["results"] work as well as context.results.
Example
def run(%Sig.NodeContext{} = context) do
  user = context.results["fetch_user"]
  amount = context.params["amount"]
  {:ok, %{"debited" => amount, "user_id" => user["id"], "attempt" => context.attempt}}
end

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The context passed to a node.



    





  
    Functions
  


    
      
        build(attrs)

      


        Builds a NodeContext, computing the merged :params and :context.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sig.NodeContext{
  attempt: non_neg_integer(),
  context: map(),
  execution_context: map(),
  execution_id: String.t() | nil,
  execution_params: map(),
  node_name: String.t(),
  node_params: map(),
  params: map(),
  results: map(),
  workflow_context: map(),
  workflow_id: String.t() | nil,
  workflow_params: map()
}


      


The context passed to a node.

  


        

      

      
        Functions


        


  
    
      
    
    
      build(attrs)



        
          
        

    

  


  

      

          @spec build(map()) :: t()


      


Builds a NodeContext, computing the merged :params and :context.
Accepts a map with any of the struct fields except :params and
:context, which are derived. Missing maps default to %{} and :attempt
defaults to 1.
Examples
iex> ctx = Sig.NodeContext.build(%{
...>   workflow_params: %{"currency" => "BRL", "amount" => 10},
...>   execution_params: %{"amount" => 20},
...>   node_params: %{"amount" => 30}
...> })
iex> ctx.params
%{"currency" => "BRL", "amount" => 30}

  


        

      


  

    
Sig.Engine 
    



      
The execution engine behind Sig.
It resolves which nodes can run, executes them with retries, stores their
results and moves executions through their states. Most applications should
use the functions in Sig, which delegate here; this module is useful when
you need lower-level control, such as running a single node.
Execution states
pending -> running -> completed
                   -> failed
                   -> suspended -> running (resume)
                   -> stopped
Node states
Sig.Schemas.NodeExecution records go through pending, running,
retrying and finally completed or failed.
Retries
A failed node is retried until it reaches its max_retries attempts,
sleeping backoff_ms * 2^(attempt - 1) milliseconds (capped at 30 seconds)
between attempts. When the last attempt fails, the execution is marked as
failed.
Idempotency
Before running a node, the engine checks whether it already completed in
this execution (in node_results or in its NodeExecution record). If so,
the stored result is reused and the node is not run again.

      


      
        Summary


  
    Functions
  


    
      
        execute_node(execution_id, node_name)

      


        Runs a single node of an execution, with retries.



    


    
      
        execute_sync(execution_id)

      


        Runs an execution in the calling process until it completes, fails, is
suspended or is stopped.



    


    
      
        resume_execution(execution_id)

      


        Moves a suspended execution back to running, without dispatching any
nodes.



    


    
      
        resume_workflow(workflow_id)

      


        See Sig.resume_workflow/1.



    


    
      
        stop_execution(execution_id)

      


        See Sig.stop_execution/1.



    


    
      
        stop_workflow(workflow_id)

      


        See Sig.stop_workflow/1.



    


    
      
        suspend_execution(execution_id)

      


        See Sig.suspend_execution/1.



    


    
      
        suspend_workflow(workflow_id)

      


        See Sig.suspend_workflow/1.



    





      


      
        Functions


        


  
    
      
    
    
      execute_node(execution_id, node_name)



        
          
        

    

  


  

      

          @spec execute_node(String.t(), String.t() | atom()) ::
  {:ok, term()} | {:error, term()}


      


Runs a single node of an execution, with retries.
Used by Sig.BullMQ.Worker to process one job. It does not dispatch
downstream nodes. If the node already completed, its stored result is
returned without running it again.
Errors
	{:error, :execution_not_found}
	{:error, :workflow_suspended} / {:error, :workflow_stopped}
	{:error, :execution_suspended} / {:error, :execution_stopped}
	{:error, {:execution_already_finished, status}}
	{:error, {:node_not_found, node_name}}
	{:error, reason} - the node failed on its last attempt.


  



  
    
      
    
    
      execute_sync(execution_id)



        
          
        

    

  


  

      

          @spec execute_sync(String.t()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Runs an execution in the calling process until it completes, fails, is
suspended or is stopped.
Nodes run one at a time, in dependency order. Returns the execution in its
final state.

  



  
    
      
    
    
      resume_execution(execution_id)



        
          
        

    

  


  

      

          @spec resume_execution(String.t()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


Moves a suspended execution back to running, without dispatching any
nodes.
Sig.resume_execution/2 calls this and then starts the execution.

  



  
    
      
    
    
      resume_workflow(workflow_id)



        
          
        

    

  


  

      

          @spec resume_workflow(String.t()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, term()}


      


See Sig.resume_workflow/1.

  



  
    
      
    
    
      stop_execution(execution_id)



        
          
        

    

  


  

      

          @spec stop_execution(String.t()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


See Sig.stop_execution/1.

  



  
    
      
    
    
      stop_workflow(workflow_id)



        
          
        

    

  


  

      

          @spec stop_workflow(String.t()) :: {:ok, Sig.Schemas.Workflow.t()} | {:error, term()}


      


See Sig.stop_workflow/1.

  



  
    
      
    
    
      suspend_execution(execution_id)



        
          
        

    

  


  

      

          @spec suspend_execution(String.t()) ::
  {:ok, Sig.Schemas.WorkflowExecution.t()} | {:error, term()}


      


See Sig.suspend_execution/1.

  



  
    
      
    
    
      suspend_workflow(workflow_id)



        
          
        

    

  


  

      

          @spec suspend_workflow(String.t()) ::
  {:ok, Sig.Schemas.Workflow.t()} | {:error, term()}


      


See Sig.suspend_workflow/1.

  


        

      


  

    
Sig.Serializer 
    



      
Converts Elixir terms into JSON-safe values for storage in PostgreSQL JSONB
columns.
Node results and errors go through this module before being persisted, which
is why nodes downstream see string keys and string values where atoms were
returned.

      


      
        Summary


  
    Functions
  


    
      
        serialize(term)

      


        Recursively converts a term into a JSON-safe value.



    


    
      
        unwrap_result(result)

      


        Reverses wrap_result/1: returns the inner value of a %{"value" => value}
map, or the map itself otherwise.



    


    
      
        wrap_result(result)

      


        Serializes a node result, wrapping non-map values as %{"value" => value}
so that every stored result is a JSON object.



    





      


      
        Functions


        


  
    
      
    
    
      serialize(term)



        
          
        

    

  


  

      

          @spec serialize(term()) :: term()


      


Recursively converts a term into a JSON-safe value.
	map keys become strings (structs are converted to plain maps);
	atoms other than nil, true and false become strings;
	tuples become lists;
	other values are returned unchanged.

Examples
iex> Sig.Serializer.serialize(%{status: :ok, pair: {1, :a}})
%{"status" => "ok", "pair" => [1, "a"]}

  



  
    
      
    
    
      unwrap_result(result)



        
          
        

    

  


  

      

          @spec unwrap_result(map()) :: term()


      


Reverses wrap_result/1: returns the inner value of a %{"value" => value}
map, or the map itself otherwise.
Examples
iex> Sig.Serializer.unwrap_result(%{"value" => 42})
42

iex> Sig.Serializer.unwrap_result(%{"total" => 3})
%{"total" => 3}

  



  
    
      
    
    
      wrap_result(result)



        
          
        

    

  


  

      

          @spec wrap_result(term()) :: map()


      


Serializes a node result, wrapping non-map values as %{"value" => value}
so that every stored result is a JSON object.
Examples
iex> Sig.Serializer.wrap_result(%{total: 3})
%{"total" => 3}

iex> Sig.Serializer.wrap_result(:done)
%{"value" => "done"}

  


        

      


  

    
Sig.BullMQ.Queue 
    



      
Enqueues workflow nodes as BullMQ jobs.
Each job carries an execution_id and a node_name and is processed by
Sig.BullMQ.Worker. You normally don't call this module directly; use
Sig.start_execution/2 with async: true.
Configuration
	:bullmq_queue_name - the queue name. Defaults to "sig_workflows".
	:bullmq_connection - the name of the BullMQ.RedisConnection process.
Defaults to :sig_redis, the one started by Sig.BullMQ.Supervisor.


      


      
        Summary


  
    Functions
  


    
      
        connection()

      


        Returns the configured Redis connection name.



    


    
      
        enqueue_execution(execution_id)

      


        Enqueues every node of an execution that is currently ready to run.



    


    
      
        enqueue_node(execution_id, node_name, opts \\ [])

      


        Enqueues a single node of an execution.



    


    
      
        queue_name()

      


        Returns the configured BullMQ queue name.



    





      


      
        Functions


        


  
    
      
    
    
      connection()



        
          
        

    

  


  

      

          @spec connection() :: atom()


      


Returns the configured Redis connection name.

  



  
    
      
    
    
      enqueue_execution(execution_id)



        
          
        

    

  


  

      

          @spec enqueue_execution(String.t()) :: {:ok, non_neg_integer()} | {:error, :not_found}


      


Enqueues every node of an execution that is currently ready to run.
Returns {:ok, count} with the number of enqueued nodes, or
{:error, :not_found}.

  



    

  
    
      
    
    
      enqueue_node(execution_id, node_name, opts \\ [])



        
          
        

    

  


  

      

          @spec enqueue_node(String.t(), String.t() | atom(), keyword()) ::
  {:ok, term()} | {:error, term()}


      


Enqueues a single node of an execution.
The job ID is "<execution_id>:<node_name>", so enqueuing the same node
twice does not create a duplicate job. opts are passed to
BullMQ.Queue.add/4 and override the defaults.

  



  
    
      
    
    
      queue_name()



        
          
        

    

  


  

      

          @spec queue_name() :: String.t()


      


Returns the configured BullMQ queue name.

  


        

      


  

    
Sig.BullMQ.Supervisor 
    



      
Starts the Redis connection and the BullMQ worker that process asynchronous
executions.
Add it to your application's supervision tree, after the repo configured
for Sig (see Sig.Repo), to run executions started with async: true:
children = [
  MyApp.Repo,
  Sig.BullMQ.Supervisor
]
Run it on every node that should process workflow jobs. Nodes that only
enqueue jobs still need the Redis connection, so start the supervisor
there too (or start a BullMQ.RedisConnection named :sig_redis).
Options
Each option falls back to the :sig application environment, then to a
default:
	:redis_url - Redis URL. Config key :redis_url, default
"redis://localhost:6379".

	:queue_name - BullMQ queue name. Config key :bullmq_queue_name,
default "sig_workflows".

	:concurrency - number of jobs processed concurrently. Config key
:bullmq_concurrency, default 5.
{Sig.BullMQ.Supervisor, redis_url: "redis://redis:6379", concurrency: 10}



      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(init_arg \\ [])

      


        Starts the supervisor. See the module docs for the options.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      start_link(init_arg \\ [])



        
          
        

    

  


  

      

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


      


Starts the supervisor. See the module docs for the options.

  


        

      


  

    
Sig.BullMQ.Worker 
    



      
Processes the BullMQ jobs enqueued by Sig.BullMQ.Queue.
For each job it runs the node with Sig.Engine.execute_node/2. On success,
it enqueues the nodes that became runnable, or marks the execution as
completed when every node is done. When the node fails on its last
attempt, the execution is marked as failed.
Jobs for suspended or stopped executions (or workflows) are acknowledged
without running the node.
Started by Sig.BullMQ.Supervisor; use process_job/1 as the processor
if you run your own BullMQ.Worker.

      


      
        Summary


  
    Functions
  


    
      
        process_job(job)

      


        Processes a job whose data contains "execution_id" and "node_name".
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          @spec process_job(BullMQ.Job.t()) :: :ok | {:ok, term()} | {:error, term()}


      


Processes a job whose data contains "execution_id" and "node_name".
Returns {:ok, result} or :ok when the job should be acknowledged, and
{:error, reason} when the node failed.

  


        

      


  

    
Sig.Migration 
    



      
Creates and upgrades Sig's database tables from your application's own
migrations.
The migrations run on your application's repo, the same one Sig uses at
runtime (see Sig.Repo).
Sig's tables are versioned. Generate a migration in your app:
mix ecto.gen.migration add_sig_tables

and call up/1 and down/1 from it:
defmodule MyApp.Repo.Migrations.AddSigTables do
  use Ecto.Migration

  def up, do: Sig.Migration.up(version: 1)

  # Passing version: 1 drops all of Sig's tables.
  def down, do: Sig.Migration.down(version: 1)
end
When a new version of Sig needs schema changes, its changelog will tell you
the new version number. Create another migration that upgrades to it, and
rolls back to the version you had before:
defmodule MyApp.Repo.Migrations.UpgradeSigTablesToV2 do
  use Ecto.Migration

  def up, do: Sig.Migration.up(version: 2)
  def down, do: Sig.Migration.down(version: 2)
end
Migrations are idempotent: up/1 only applies the versions that are not
yet in the database, and down/1 only reverts the ones that are. The
current version is stored as a comment on the workflows table.
Prefixes
Use the :prefix option to install the tables in a PostgreSQL schema other
than public. The schema is created if it does not exist:
def up, do: Sig.Migration.up(version: 1, prefix: "sig")
def down, do: Sig.Migration.down(version: 1, prefix: "sig")
Then configure Sig to use the same prefix at runtime:
config :sig, repo: MyApp.Repo, prefix: "sig"
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    Functions
  


    
      
        current_version()

      


        Returns the latest migration version available in this release of Sig.



    


    
      
        down(opts \\ [])

      


        Reverts Sig's migrations down to, and including, :version.



    


    
      
        migrated_version(opts \\ [])

      


        Returns the version currently applied to the database, or 0 when Sig's
tables do not exist.



    


    
      
        up(opts \\ [])

      


        Applies Sig's migrations up to :version.
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          @spec current_version() :: pos_integer()


      


Returns the latest migration version available in this release of Sig.

  



    

  
    
      
    
    
      down(opts \\ [])



        
          
        

    

  


  

      

          @spec down(keyword()) :: :ok


      


Reverts Sig's migrations down to, and including, :version.
down(version: 1) removes all of Sig's tables. down(version: 2) reverts
version 2 and every later one, leaving the database at version 1.
Options
	:version - the oldest version to revert. Defaults to 1.
	:prefix - the PostgreSQL schema holding the tables. Defaults to
"public".


  



    

  
    
      
    
    
      migrated_version(opts \\ [])



        
          
        

    

  


  

      

          @spec migrated_version(keyword() | map()) :: non_neg_integer()


      


Returns the version currently applied to the database, or 0 when Sig's
tables do not exist.
Must be called from within a migration.
Options
	:prefix - the PostgreSQL schema to inspect. Defaults to "public".


  



    

  
    
      
    
    
      up(opts \\ [])



        
          
        

    

  


  

      

          @spec up(keyword()) :: :ok


      


Applies Sig's migrations up to :version.
Options
	:version - the version to migrate to. Defaults to the latest version
(1). Pin it explicitly in your migrations, so that
upgrading Sig never changes what an existing migration does.
	:prefix - the PostgreSQL schema to create the tables in. Defaults to
"public".


  


        

      


  

    
Sig.Repo 
    



      
Delegates Sig's database calls to your application's Ecto repo.
Sig does not start a repo of its own. Like Oban, it uses the one you
configure:
config :sig, repo: MyApp.Repo
All of Sig's queries go through this module, which forwards them to that
repo. Since they share the repo, Sig's writes take part in your
transactions, and in tests they use the same SQL sandbox as the rest of your
app.
Options
	:repo (required) - the Ecto.Repo to use.

	:prefix - the PostgreSQL schema where Sig's tables live. Defaults to
nil, which uses the connection's search path (normally public). Set
it to the same prefix you passed to Sig.Migration.up/1:
config :sig, repo: MyApp.Repo, prefix: "sig"


The functions below mirror the Ecto.Repo ones of the same name and add
the configured :prefix to the options when one is set.
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        prefix()

      


        Returns the configured prefix, or nil to use the connection's search path.



    


    
      
        repo()

      


        Returns the configured repo.
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          @spec prefix() :: String.t() | nil


      


Returns the configured prefix, or nil to use the connection's search path.
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          @spec repo() :: module()


      


Returns the configured repo.
Raises ArgumentError if :repo is not configured.

  


        

      


  

    
Sig.Schemas.NodeExecution 
    



      
The record of one node within a workflow execution.
There is at most one record per node and execution. Available as
execution.node_executions from Sig.get_execution/1.
Fields
	:node_name - the node name in the workflow.
	:module - the node module, as a string.
	:status - "pending", "running", "retrying", "completed",
"failed" or "skipped".
	:attempts - number of attempts made so far.
	:max_retries - maximum number of attempts.
	:params - the node-level params.
	:result - the node result, once completed.
	:error - the error of the last failed attempt.
	:started_at / :completed_at - timing of the node.
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          @type t() :: %Sig.Schemas.NodeExecution{
  __meta__: term(),
  attempts: non_neg_integer(),
  completed_at: DateTime.t() | nil,
  error: map() | nil,
  id: String.t() | nil,
  inserted_at: DateTime.t() | nil,
  max_retries: non_neg_integer(),
  module: String.t() | nil,
  node_name: String.t() | nil,
  params: map(),
  result: map() | nil,
  started_at: DateTime.t() | nil,
  status: String.t(),
  updated_at: DateTime.t() | nil,
  workflow_execution:
    Sig.Schemas.WorkflowExecution.t() | Ecto.Association.NotLoaded.t(),
  workflow_execution_id: String.t() | nil
}


      



  


        

      


  

    
Sig.Schemas.Workflow 
    



      
A persisted workflow definition.
Created with Sig.create_workflow/1.
Fields
	:name - the workflow name.
	:description - optional description.
	:params - workflow-level params, merged into every node's params.
	:context - workflow-level context, shared by every node.
	:nodes - the node graph, normalized as described in Sig.Flow.
	:status - "active", "suspended" or "stopped".
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          @type t() :: %Sig.Schemas.Workflow{
  __meta__: term(),
  context: map(),
  description: String.t() | nil,
  executions:
    [Sig.Schemas.WorkflowExecution.t()] | Ecto.Association.NotLoaded.t(),
  id: String.t() | nil,
  inserted_at: DateTime.t() | nil,
  name: String.t() | nil,
  nodes: map(),
  params: map(),
  status: String.t(),
  updated_at: DateTime.t() | nil
}


      



  


        

      


  

    
Sig.Schemas.WorkflowExecution 
    



      
A single run of a workflow.
Created with Sig.create_execution/4 or Sig.run_execution/4.
Fields
	:workflow_id - the workflow being executed.
	:idempotency_key - optional key, unique per workflow, that prevents
duplicate executions.
	:params - execution-level params.
	:context - execution-level context.
	:node_results - results of the completed nodes, keyed by node name.
	:status - "pending", "running", "suspended", "stopped",
"completed" or "failed".
	:error - the error of the node that failed the execution, if any.
	:started_at / :completed_at - when the execution started and reached
a final state.
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          @type t() :: %Sig.Schemas.WorkflowExecution{
  __meta__: term(),
  completed_at: DateTime.t() | nil,
  context: map(),
  error: map() | nil,
  id: String.t() | nil,
  idempotency_key: String.t() | nil,
  inserted_at: DateTime.t() | nil,
  node_executions:
    [Sig.Schemas.NodeExecution.t()] | Ecto.Association.NotLoaded.t(),
  node_results: map(),
  params: map(),
  started_at: DateTime.t() | nil,
  status: String.t(),
  updated_at: DateTime.t() | nil,
  workflow: Sig.Schemas.Workflow.t() | Ecto.Association.NotLoaded.t() | nil,
  workflow_id: String.t() | nil
}
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