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[!IMPORTANT]
This project is still in alpha/experimental stage. Bug reports and contributions are more than welcome

Cuerdo
Transform Arazzo documents into executable property-based tests.

[image: Running an Arazzo Document]
Why Cuerdo?
APIs are usually tested with a handful of "happy path" examples. Over time, bugs are discovered and added to the test suite manually. This process is slow, and many bugs reach production, impacting users.
Cuerdo automatically generates hundreds or thousands of test cases from you Arazzo workflows with automatically generated inputs, validating requests and responses against OpenAPI schemas and discovering edge cases that are commonly missed by example-based testing.
Features
	Generates hundreds or thousands of test cases for each Arazzo workflow.
	Validates every request and response against your OpenAPI schemas.
	Compatible with latest Arazzo 1.1 specification.
	Supports custom input generation when domain-specific constraints cannot be expressed in JSON Schema.
	Exports HAR-like logs for debugging and reproducing failures.
	Available as command-line tool, Docker image and Elixir library.

Quick Start
Executable (recommended)
Download the executable from the releases page (no Elixir/Erlang required), and run it as
./cuerdo_linux_amd64 path/to/arazzo.yaml

Dockerfile
Run cuerdo from a Docker image. Keep in mind you need to mount the local files.
docker run --rm -v "$PWD:/documents" -w /documents igsomething/cuerdo test/support/arazzo.yaml

From Elixir
Add :cuerdo to the list of dependencies in mix.exs
def deps do
  [
    {:cuerdo, "~> 0.4"}
  ]
end
Execute workflows with automatically generated input as part of your test suite
defmodule MyTest do
  use Cuerdo.ArazzoCase

  arazzo_document_test document: YamlElixir.read_from_file!("arazzo.yaml")
end
Or execute a workflow directly
iex> inputs = %{"email" => "user@example.com", "password" => "securePassword"}
iex> document = YamlElixir.read_from_file!("arazzo.yaml")
iex> {:ok, context} = Cuerdo.Arazzo.run_workflow(inputs, "createUserWorkflow", document)
iex> Cuerdo.Arazzo.Context.workflow_outputs(context, "createUserWorkflow")
%{"token" => "userSessionToken"}
For more in-depth information and guides refer to any of the useful links
Contributions are welcome, please read Contributing before creating any issue or pull request.
Useful links
	Package Documentation
	Arazzo Overview
	Latest Arazzo Spec
	Latest OpenAPI Spec

Unsupported features and limitations
AsyncAPI
All steps and workflows are assumed to execute synchronously and in the order they are defined.
AsyncAPI features and fields are unsupported as there is no current way of validating that a
message was published to an out-of-band broker or queue
Workflow
	dependsOn: The field is ignored. If a workflow depends on another workflow then it should
define a step that references the dependency.
	successActions and failureActions are ignored.

Step
	channelPath, correlationId, action: Used exclusively by AsyncAPI.
	onSuccess and onFailure: Same as successActions and failureActions from Workflow
	in: "cookie"
	dependsOn: Same as Workflow

Condition and Expression
	xpath and any XML functionality is unsupported
	type allows only strings. This means that JSONPath supports RFC-9535 version only,
and JSON Pointer (RFC-6901). Non-standard and legacy JSONPath and JSONPointer
versions are unsupported.



  

    Changelog

All notable changes to this project will be documented in this file.
Unreleased
0.4.0 [2026-06-27]
	Run workflows in parallel
	Replace num_runs and halt_on_error for max_runs and max_shrink_steps

0.3.0 [2026-06-27]
	New CLI with better workflow progress information, summary, etc.
	Always generate HAR file

0.2.3 [2026-06-24]
	breaking: Replace max_runs for num_runs and halt_on_error options in arazzo_document_test
	feat: Cuerdo.Arazzo.run_workflow/4 accepts a document and the Context build arguments
	fix: Cache OpenAPI schemas and Arazzo documents between workflows iteration
	fix: Print final error message before exiting
	feat: Store request/response history (HAR) in JSON report
	feat: Validate workflow_inputs argument matches inputs JSON schema
	fix: Use json_schema_resolver when validating workflow inputs, request body schema and response body schema

0.1.1 [2026-06-13]
	internal: Add evaluated expression for FailedCriterion "simple" and "regex" type

0.1.0 [2026-06-12]
Initial version
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Cuerdo is an Arazzo workflow runner and automatic property-based testing tool written in Elixir.
Arazzo is a community-driven specification within the OpenAPI Initiative, a project part of the
Linux Foundation Collaborative.
OpenAPI describes REST APIs, and Arazzo specifies how to combine multiple individual OpenAPI
endpoints as a "workflow". Workflows consist of one or more steps, where each step consists of
either an HTTP request referencing an OpenAPI endpoint, or another workflow. For more information,
refer to the Arazzo official site.
One of Cuerdo's primary goals is reducing the amount of hand-written integration tests
required to validate API workflows.
When used with Cuerdo.ArazzoCase, workflow inputs are automatically generated from the
JSON Schemas defined in the Arazzo document.
Each workflow is then executed multiple times with different generated inputs.
In addition to evaluating Arazzo successCriteria, Cuerdo validates that requests and responses
conform to the OpenAPI contract associated with each operation.
This includes schema validation, content type validation, required parameter checks,
and response status code verification.
As a result, a single Arazzo document can serve both as executable workflow documentation
and as a property-based test suite.
Quick Start
Define a arazzo_document_test in your test module
defmodule MyTest do
  use Cuerdo.ArazzoCase

  arazzo_document_test document: YamlElixir.read_from_file!("arazzo.yaml")
end
Or execute a workflow directly
iex> inputs = %{"email" => "user@example.com", "password" => "securePassword"}
iex> document = YamlElixir.read_from_file!("arazzo.yaml")
iex> {:ok, context} = Cuerdo.Arazzo.run_workflow(inputs, "createUserWorkflow", document)
iex> Cuerdo.Arazzo.Context.workflow_outputs(context, "createUserWorkflow")
%{"token" => "userSessionToken"}
Usage
Consider the following simple workflow. A single GET request with query parameters that queries
"people" entities, and validates that the returned object matches the input filters
# specs/arazzo.yaml
- workflowId: getPeople
  inputs:
    type: object
    additionalProperties: false
    required: ["name"]
    properties:
      name:
        type: string
        minLength: 1
  steps:
    - stepId: getPeopleStep
      operationId: getPeople
      parameters:
        - name: name
          in: query
          value: $inputs.name
      successCriteria:
        - condition: $statusCode == 200
        - type: regex
          context: $response.body#/0/name
          condition: "^$inputs.name"
      outputs:
        firstMatchingName: $response.body#/0/name
Directly in code
You can run the workflow directly with specific inputs via Cuerdo.Arazzo.run_workflow/3, for
example
inputs = %{"name" => "John"}
arazzo_document = YamlElixir.read_from_file!("path/to/arazzo.yaml")
{:ok, context} = Cuerdo.Arazzo.run_workflow(inputs, "getPeople", arazzo_document)
On success, the function returns a Cuerdo.Arazzo.Context.t/0 containing workflow outputs,
step outputs, and request/response data for each executed step.
iex> Cuerdo.Arazzo.Context.step_outputs(context, "getPeople", "getPeopleStep")
%{"firstMatchingName" => "Johnathan"}
ArazzoCase
You can execute the workflow(s) as part of a test suite, using Cuerdo.ArazzoCase.
Consider the same Arazzo workflow from above, you can define a test module
as follows
# test/myapp/get_people_test.exs
defmodule MyApp.GetPeopleTest do
  use Cuerdo.ArazzoCase

  arazzo_document_test document: YamlElixir.read_from_file!("path/to/arazzo.yaml")
end
The Cuerdo.ArazzoCase.arazzo_document_test/1 macro generates a test for each workflow with random
inputs generated by RockSolid.from_schema/2. To exclude specific workflows, apply transformation
functions, and other options refer to arazzo_document_test
Validations
On top of the validations defined by successCriteria field, the following non-Arazzo validations
are performed at every step:
	The workflow inptus match the inputs schema in the Arazzo document
	The request Content-Type header matches any of the Content-Type defined in the OpenAPI operation
	The request body matches the schema defined in the OpenAPI operation
	All required parameters defined in the OpenAPI operation are present in the step definition
	The response body matches any of the schemas defined in the OpenAPI operation based on the
Content-Type response header and response status code
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Arazzo workflows runner and validation.
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        run_workflow(workflow_inputs, workflow_id, document, opts \\ [])

      


        Runs the workflowId with the given inputs from the Arazzo document.
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          @spec run_workflow(any(), String.t(), map() | Cuerdo.Arazzo.Context.t()) ::
  {:ok, Cuerdo.Arazzo.Context.t()} | {:error, Cuerdo.Errors.ExecutionError.t()}
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          @spec run_workflow(any(), String.t(), map(), Keyword.t()) ::
  {:ok, Cuerdo.Arazzo.Context.t()} | {:error, Exception.t()}


      


Runs the workflowId with the given inputs from the Arazzo document.
Returns {:ok, context} on success with each step requests and responses,
or an {:error, reason}.
Options
	:resolver - The JSON Schema resolver to use for validating workflow inputs and request/response schemas.
See JSV Resolvers
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Internal Arazzo Context. Stores workflows and steps inputs/outputs, request/response, etc.
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        clear_api_calls(context)

      


    


    
      
        fetch_source_description(context, name)

      


        Fetch a source description by name. Returns {:ok, source_description, updated_context}
on success, or an error tuple



    


    
      
        fetch_step_response(context, workflow_id, step_id)

      


    


    
      
        from_base(ctx, document)

      


        Creates a new Context, using an existing context as base



    


    
      
        get_source_description_name(op_path_or_id, ctx)

      


        Returns the source description name for a given operation path or id



    


    
      
        new(document_data, opts \\ [])

      


        Creates a new context



    


    
      
        new!(document_data, opts \\ [])

      


        Same as new/2 but raises on error



    


    
      
        put_inputs(ctx, workflow_id, workflow_inputs)

      


        Puts a map of %{input_name => value} in the workflow_id inputs. Returns
the updated context



    


    
      
        put_source_description(context, name, schema)

      


        Sets the source description value to the given schema. Returns the updated context



    


    
      
        step_outputs(context, workflow_id, step_id)

      


        Returns the outputs map for the given stepId, or an empty map if the step
does not define any outputs



    


    
      
        workflow_outputs(context, workflow_id)

      


        Returns the outputs map for the given workflowId.
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          @type t() :: %Cuerdo.Arazzo.Context{
  api_calls: term(),
  api_calls_global_ref: term(),
  cache: term(),
  client: term(),
  document: term(),
  inputs: term(),
  outputs: term(),
  resolver: term()
}
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          @spec fetch_source_description(t(), binary()) ::
  {:ok, map(), t()} | {:error, Exception.t()}


      


Fetch a source description by name. Returns {:ok, source_description, updated_context}
on success, or an error tuple
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          @spec from_base(t(), map()) :: {:ok, t()} | {:error, Exception.t()}


      


Creates a new Context, using an existing context as base
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          @spec get_source_description_name(String.t(), t()) :: String.t()


      


Returns the source description name for a given operation path or id
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          @spec new(map(), Keyword.t()) :: {:ok, t()} | {:error, Exception.t()}


      


Creates a new context
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          @spec new!(map(), Keyword.t()) :: t()


      


Same as new/2 but raises on error
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          @spec put_inputs(t(), String.t(), map()) :: t()


      


Puts a map of %{input_name => value} in the workflow_id inputs. Returns
the updated context
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          @spec put_source_description(t(), String.t(), map()) :: t()


      


Sets the source description value to the given schema. Returns the updated context
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          @spec step_outputs(t(), String.t(), String.t()) :: map()


      


Returns the outputs map for the given stepId, or an empty map if the step
does not define any outputs
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          @spec workflow_outputs(t(), String.t()) :: map()


      


Returns the outputs map for the given workflowId.
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The request and response of each step
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          @type t() :: %Cuerdo.Arazzo.Context.APICalls{
  path: [String.t()],
  request: Req.Request.t(),
  response: Req.Response.t()
}
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Provides an ExUnit.CaseTemplate for automatically generating tests from Arazzo workflows.
Each workflow in the document is executed as a test, with automatically generated inputs derived
from the workflow's input schema.
Basic Usage
Define use Cuerdo.ArazzoCase in your test module, and add arazzo_document_test macro
referencing the document you want to test
defmodule MyArazzoTest do
  use Cuerdo.ArazzoCase

  arazzo_document_test document: YamlElixir.read_from_file!("spec/to/arazzo.yaml")
end
Filtering workflows
You can opt-in and opt-out from executing specific workflows via the :only and :exclude
options respectively. For example:
# Executes "workflow1" and "workflow2"
arazzo_document_test only: ["workflow1", "workflow2"], document: ...

# Executes every workflow defined in the document except for "workflow1"
arazzo_document_test exclude: ["workflow1"], document: ...

# Executes "workflow1"
arazzo_document_test only: ["workflow1", "workflow2"], exclude: ["workflow2"], document: ...
Customizing Generated Inputs
Consider for example a "book" input containing the book's title, author and ISBN:
  {
    "type": "object",
    "additionalProperties": false,
    "properties": {
      "title": {"type": "string", "minLength": 1},
      "authorName": {"type": "string", "minLength": 1},
      "isbn": {"type": "string", "pattern": "^97(8|9)[0-9]{10}$"}
    }
  }
Valid ISBNs cannot be generated from JSON schemas. Values might match the regular expression
while failing the checksum validation. We can work around this issue via
the :transform_inputs option.
Define a function that generates valid ISBN identifiers:
defmodule MyModule do
  def valid_isbn do
    StreamData.bind(MoreStreamData.from_regex("^97(8|9)[0-9]{10}$"), fn invalid_isbn ->
      {digits, _wrong_check_digit} = String.split_at(invalid_isbn, 12)
      StreamData.constant(digits <> to_string(check_digit(digits)))
    end)
  end

  defp check_digit(digits) do
    digits
    |> String.codepoints()
    |> Enum.with_index()
    |> Enum.sum_by(fn {digit, idx} ->
      digit = String.to_integer(digit)
      if(rem(idx, 2) == 0, do: digit, else: 3 * digit)
    end)
    |> then(fn total -> 10 - rem(total, 10) end)
  end
Define a transformation function that replaces the generated ISBN with a valid one. Notice
that the function must return a StreamData.t/1 generator:
def with_valid_isbn(book) do
  StreamData.bind(valid_isbn(), fn isbn ->
    StreamData.constant(Map.put(book, "isbn", isbn))
  end)
end
Pass the transformation function through :transform_inputs option, as an MFA tuple.
The function will be called for every input generated for the specified workflow, before
starting to execute the first workflow step:
defmodule MyModuleTest do
  use Cuerdo.ArazzoCase

  arazzo_document_test transform_inputs: %{
    "createBookWorkflow" => {MyModule, :with_valid_isbn, []}
  },
  document: ...
end
Running the same document multiple times
Declaring multiple arazzo_document_test allows for different execution strategies for
the same document, such as:
	Running expensive/slower workflows fewer times
	Running workflows with different input transformations

defmodule MyArazzoTest do
  use Cuerdo.ArazzoCase

  arazzo_document_test transform_inputs: %{"workflowId" => {Module, :function, []}},
                       document: YamlElixir.read_from_file!("path/to/arazzo.yaml")

  arazzo_document_test document: YamlElixir.read_from_file!("path/to/arazzo.yaml")
end
Keep in mind that the test names are generated based on each workflow's workflowId field. If
the Arazzo documents contains workflows with the same name then you must pass the :prefix
option, otherwise the test generation will fail:
defmodule MyArazzoTest do
  use Cuerdo.ArazzoCase

  arazzo_document_test prefix: "custom_inputs",
                       transform_inputs: %{"workflowId" => {Module, :function, []}},
                       document: YamlElixir.read_from_file!("path/to/arazzo.yaml")

  arazzo_document_test prefix: "default_inputs",
                       document: YamlElixir.read_from_file!("path/to/arazzo.yaml")
end
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        arazzo_document_test(opts \\ [])

      


        Generates property tests for every workflow in the Arazzo document.
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Generates property tests for every workflow in the Arazzo document.
Options
	:document (map/0) - Arazzo document
	:only (list(String.t())) - List of workflowId to execute from the document. If
provided, workflows that are not in the :only option are not tested. Defaults to
executing all workflows in the document
	:exclude (list(String.t())) - List of workflowId to exclude from the document.
If both :only and :exclude are passed then the workflows from :only that are not in
:excluded are executed
	:max_runs (pos_integer/0) - The number of cases to run. Defaults to 1
	:max_shrink_steps (pos_integer/0) - Maximum number of shrinking steps to apply.
Defaults to 0
	:transform_inputs - A map of %{workflowId => transformation}, where transformation is
a function that generates StreamData.t/1 based on the initially generated value, specified
as {Module, :function_name}, where :function_name is a 1-arity function
	:json_schema_resolver - The resolver to use for fetching JSON Schemas. Defaults to
a do-nothing resolver. Use this option if any OpenAPI document in your workflow references
remote schemas. Refer to JSV Resolvers section for more information
	:prefix - (String.t/0) - The test name prefix


  


        

      


  

    
Cuerdo.CLI 
    



      
CLI for automated test runner
Options
	--max-runs - Maximum number of cases to generate for each workflow
	--max-shrink-steps - Maximum number of shrinking steps to apply when a failing case
is found. Defaults to 0, meaning no shrinking is applied.
	--exclude - Comma-separated list of workflow ids to exclude from the document
	--only - Comma-separated list of workflow ids to execute from the document
	--report-file - The report file destination. Defaults to report.json

For more information on the options, refer to Cuerdo.ArazzoCase
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Error structure that wraps any raised or returned error during the
execution of an Arazzo workflow/step
Fields
	:error - The original error/exception
	:path - The execution path. For self-contained steps within the workflow
it has the form [workflowId, stepId]. If the step references another workflow
and a step fails within the referenced workflow then it is of the form
[mainWorkflowId, mainStepId, referencedWorkflowId, failedStepId] and so on
	:api_calls - The list of API calls for the entire workflow in order
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          @type t() :: %Cuerdo.Errors.ExecutionError{
  __exception__: term(),
  api_calls: nil | [Cuerdo.Arazzo.Context.APICalls.t()],
  error: Exception.t(),
  path: [String.t()]
}
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