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    License


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to the Licensor for inclusion in the Work by the copyright
      owner or by an individual or Legal Entity authorized to submit on
      behalf of the copyright owner. For the purposes of this definition,
      "submitted" means any form of electronic, verbal, or written
      communication sent to the Licensor or its representatives, including
      but not limited to communication on electronic mailing lists, source
      code control systems, and issue tracking systems that are managed by,
      or on behalf of, the Licensor for the purpose of discussing and
      improving the Work, but excluding communication that is conspicuously
      marked or otherwise designated in writing by the copyright owner as
      "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   Copyright 2025 Steven Holdsworth (@holsee)

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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    Notice


DeepEvalEx
Copyright 2025 Steven Holdsworth (@holsee)

This project is a port/derivative work of DeepEval, originally developed
by Confident AI.

================================================================================

DeepEval
Copyright 2023-2024 Confident AI

Licensed under the Apache License, Version 2.0
https://github.com/confident-ai/deepeval

================================================================================

This Elixir implementation (DeepEvalEx) is based on the algorithms, metrics,
and evaluation patterns from the original DeepEval Python library. While the
code has been rewritten in Elixir to be idiomatic to the BEAM ecosystem, the
core evaluation logic, metric definitions, and prompt templates are derived
from the original work.

Key components derived from DeepEval:
- Evaluation metric algorithms (G-Eval, Faithfulness, Hallucination, etc.)
- Prompt templates for LLM-as-judge evaluation
- Test case and result data structures
- Metric scoring and aggregation logic

================================================================================

Third-Party Notices:

This project may include or reference algorithms and techniques from academic
papers, including but not limited to:

- G-Eval: NLG Evaluation using GPT-4 with Better Human Alignment
  https://arxiv.org/abs/2303.16634

- RAGAS: Automated Evaluation of Retrieval Augmented Generation
  https://arxiv.org/abs/2309.15217
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    Quick Start Guide

Get up and running with DeepEvalEx in 5 minutes.
Prerequisites
	Elixir 1.15+
	An OpenAI API key (or other LLM provider)

Installation
Add to mix.exs:
def deps do
  [{:deep_eval_ex, "~> 0.1.0"}]
end
mix deps.get

Configuration
Set your API key:
export OPENAI_API_KEY="sk-..."

Or in config/config.exs:
config :deep_eval_ex,
  openai_api_key: System.get_env("OPENAI_API_KEY")
Your First Evaluation
1. Simple Exact Match
alias DeepEvalEx.{TestCase, Metrics}

# Create a test case
test_case = TestCase.new!(
  input: "What is 2 + 2?",
  actual_output: "4",
  expected_output: "4"
)

# Evaluate with ExactMatch
{:ok, result} = Metrics.ExactMatch.measure(test_case)

IO.puts("Score: #{result.score}")      # => 1.0
IO.puts("Passed: #{result.success}")   # => true
2. LLM-as-Judge with GEval
alias DeepEvalEx.{TestCase, Metrics.GEval}

# Define evaluation criteria
metric = GEval.new(
  name: "Helpfulness",
  criteria: "Is the response helpful and addresses the user's question?",
  evaluation_params: [:input, :actual_output]
)

# Create test case
test_case = TestCase.new!(
  input: "How do I center a div in CSS?",
  actual_output: "Use flexbox: display: flex; justify-content: center; align-items: center;"
)

# Evaluate
{:ok, result} = GEval.evaluate(metric, test_case)

IO.puts("Score: #{result.score}")     # => 0.85
IO.puts("Reason: #{result.reason}")   # => "The response provides a correct and concise solution..."
3. RAG Evaluation
alias DeepEvalEx.{TestCase, Metrics.GEval}

# Evaluate if response is grounded in context
metric = GEval.new(
  name: "Groundedness",
  criteria: "Is the response accurately based on the provided context?",
  evaluation_params: [:input, :actual_output, :retrieval_context]
)

test_case = TestCase.new!(
  input: "What is the company's remote work policy?",
  actual_output: "Employees can work remotely up to 3 days per week.",
  retrieval_context: [
    "Policy 4.2: Full-time employees may work from home up to 3 days per week.",
    "Policy 4.3: Remote work requests must be approved by the direct manager."
  ]
)

{:ok, result} = GEval.evaluate(metric, test_case)
Batch Evaluation
Evaluate multiple test cases concurrently:
test_cases = [
  TestCase.new!(input: "Q1", actual_output: "A1", expected_output: "A1"),
  TestCase.new!(input: "Q2", actual_output: "A2", expected_output: "A2"),
  TestCase.new!(input: "Q3", actual_output: "A3", expected_output: "A3")
]

results = DeepEvalEx.evaluate_batch(test_cases, [Metrics.ExactMatch])

# Results is a list of result lists (one per test case)
Enum.each(results, fn [result] ->
  IO.puts("#{result.metric}: #{result.score}")
end)
Using in Tests
defmodule MyApp.LLMTest do
  use ExUnit.Case

  alias DeepEvalEx.{TestCase, Metrics}

  test "LLM returns accurate responses" do
    test_case = TestCase.new!(
      input: "What is the capital of France?",
      actual_output: get_llm_response("What is the capital of France?"),
      expected_output: "Paris"
    )

    {:ok, result} = Metrics.ExactMatch.measure(test_case,
      case_sensitive: false
    )

    assert result.success, "Expected pass but got: #{result.reason}"
  end

  test "LLM responses are helpful" do
    metric = Metrics.GEval.new(
      name: "Helpfulness",
      criteria: "The response should be helpful and actionable",
      evaluation_params: [:input, :actual_output],
      threshold: 0.7
    )

    test_case = TestCase.new!(
      input: "How do I learn Elixir?",
      actual_output: get_llm_response("How do I learn Elixir?")
    )

    {:ok, result} = Metrics.GEval.evaluate(metric, test_case)

    assert result.success, """
    Helpfulness score too low: #{result.score}
    Reason: #{result.reason}
    """
  end
end
Next Steps
	Metrics Overview - Learn about all available metrics
	GEval Guide - Deep dive into LLM-as-judge evaluation
	Configuration - Advanced configuration options
	Custom Metrics - Build your own metrics
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    Configuration

DeepEvalEx can be configured via application config, environment variables, or runtime options.
Application Config
In config/config.exs:
config :deep_eval_ex,
  # Default LLM provider and model
  default_model: {:openai, "gpt-4o-mini"},

  # API keys
  openai_api_key: System.get_env("OPENAI_API_KEY"),
  anthropic_api_key: System.get_env("ANTHROPIC_API_KEY"),

  # Evaluation defaults
  default_threshold: 0.5,
  max_concurrency: 10,
  default_timeout: 60_000
Environment Variables
	Variable	Description	Example
	OPENAI_API_KEY	OpenAI API key	sk-...
	ANTHROPIC_API_KEY	Anthropic API key	sk-ant-...
	DEEP_EVAL_DEFAULT_MODEL	Override default model	gpt-4o

LLM Providers
OpenAI (Default)
config :deep_eval_ex,
  default_model: {:openai, "gpt-4o-mini"},
  openai_api_key: "sk-..."
Available models:
	gpt-4o - Most capable
	gpt-4o-mini - Fast and cost-effective (recommended)
	gpt-4-turbo - Previous generation
	gpt-3.5-turbo - Fastest, cheapest

Anthropic
config :deep_eval_ex,
  default_model: {:anthropic, "claude-3-haiku-20240307"},
  anthropic_api_key: "sk-ant-..."
Available models:
	claude-3-opus-20240229 - Most capable
	claude-3-sonnet-20240229 - Balanced
	claude-3-haiku-20240307 - Fast and efficient

Ollama (Local)
config :deep_eval_ex,
  default_model: {:ollama, "llama3.2"}
Requires Ollama running locally on port 11434.
Runtime Options
Override configuration at evaluation time:
# Use a different model
{:ok, result} = GEval.evaluate(metric, test_case,
  adapter: :openai,
  model: "gpt-4o"
)

# Custom API key
{:ok, result} = GEval.evaluate(metric, test_case,
  api_key: "sk-different-key"
)

# Adjust timeout
{:ok, result} = GEval.evaluate(metric, test_case,
  timeout: 120_000  # 2 minutes
)
Concurrency Settings
Control parallel evaluation:
# In config
config :deep_eval_ex,
  max_concurrency: 20

# At runtime
results = DeepEvalEx.evaluate_batch(test_cases, metrics,
  concurrency: 50
)
Environment-Specific Config
Development
config/dev.exs:
config :deep_eval_ex,
  default_model: {:openai, "gpt-4o-mini"}  # Cheaper model
Test
config/test.exs:
config :deep_eval_ex,
  default_model: {:mock, "test"},  # Mock adapter
  default_timeout: 5_000
Production
config/runtime.exs:
config :deep_eval_ex,
  openai_api_key: System.fetch_env!("OPENAI_API_KEY"),
  default_model: {:openai, "gpt-4o"}
Telemetry
Enable logging:
# In application.ex
def start(_type, _args) do
  DeepEvalEx.Telemetry.attach_default_logger()
  # ...
end
Or custom handler:
:telemetry.attach(
  "my-handler",
  [:deep_eval_ex, :metric, :stop],
  fn _event, measurements, metadata, _config ->
    Logger.info("#{metadata.metric}: #{measurements.score}")
  end,
  nil
)
Configuration Priority
	Runtime options (highest)
	Environment variables
	Application config
	Default values (lowest)
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    ExUnit Integration

Use DeepEvalEx assertions in your ExUnit tests for CI/CD evaluation.
Overview
DeepEvalEx provides custom ExUnit assertion macros that make it easy to test LLM outputs against evaluation metrics with detailed failure messages.
Setup
Add the use macro to your test module:
defmodule MyApp.LLMTest do
  use ExUnit.Case
  use DeepEvalEx.ExUnit

  alias DeepEvalEx.{TestCase, Metrics}

  # Your tests here
end
Available Assertions
	Macro	Description
	assert_passes/2,3	Assert metric evaluation passes (score >= threshold)
	assert_fails/2,3	Assert metric evaluation fails (score < threshold)
	assert_score/3,4	Assert score is within a specific range
	assert_evaluation/2,3	Assert all metrics pass for a test case

assert_passes/2,3
Assert that a test case passes a metric evaluation.
test "response is faithful to context" do
  test_case = TestCase.new!(
    input: "What is the capital of France?",
    actual_output: "Paris is the capital of France.",
    retrieval_context: ["Paris is the capital city of France."]
  )

  # With default threshold
  assert_passes(test_case, Metrics.Faithfulness)

  # With custom threshold
  assert_passes(test_case, Metrics.Faithfulness, threshold: 0.8)

  # With additional options
  assert_passes(test_case, Metrics.Faithfulness,
    threshold: 0.7,
    adapter: :openai,
    model: "gpt-4o"
  )
end
Failure Output
When an assertion fails, you get detailed output:
Metric evaluation failed unexpectedly.

Metric:    Faithfulness
Score:     0.4 (40.0%)
Threshold: 0.5 (50.0%)
Status:    FAIL (expected PASS)
Reason:    2 out of 5 claims are not supported by the context.
assert_fails/2,3
Assert that a test case fails a metric evaluation. Useful for testing edge cases.
test "hallucinated response is detected" do
  test_case = TestCase.new!(
    input: "What color is the sky?",
    actual_output: "The sky is green with purple polka dots.",
    context: ["The sky appears blue during the day due to light scattering."]
  )

  # Hallucination should fail (score should be high = bad)
  assert_fails(test_case, Metrics.Hallucination, threshold: 0.3)
end
assert_score/3,4
Assert that the score falls within a specific range.
Minimum Score
test "response has at least 70% relevancy" do
  test_case = TestCase.new!(
    input: "How do I learn Elixir?",
    actual_output: "Read the official guides and practice with projects."
  )

  assert_score(test_case, Metrics.AnswerRelevancy, min: 0.7)
end
Maximum Score
test "hallucination score is low" do
  test_case = TestCase.new!(
    input: "What is 2+2?",
    actual_output: "4",
    context: ["Basic arithmetic: 2+2=4"]
  )

  assert_score(test_case, Metrics.Hallucination, max: 0.2)
end
Exact Score
test "exact match returns 1.0" do
  test_case = TestCase.new!(
    input: "What is the answer?",
    actual_output: "42",
    expected_output: "42"
  )

  assert_score(test_case, Metrics.ExactMatch, exact: 1.0)
end
Score Range
test "score is within expected range" do
  test_case = TestCase.new!(
    input: "Explain quantum physics",
    actual_output: "Quantum physics studies subatomic particles..."
  )

  assert_score(test_case, Metrics.AnswerRelevancy, min: 0.6, max: 0.9)
end
Delta Tolerance
# Allow small variance for exact score matching
assert_score(test_case, Metrics.Faithfulness,
  exact: 0.75,
  delta: 0.05  # ± 0.05 tolerance
)
assert_evaluation/2,3
Assert that a test case passes multiple metrics.
test "RAG response passes all quality checks" do
  test_case = TestCase.new!(
    input: "What are the company benefits?",
    actual_output: "Employees receive health insurance and 20 days PTO.",
    expected_output: "Health insurance, dental, and 20 days paid time off.",
    retrieval_context: [
      "Section 3.1: All employees receive comprehensive health insurance.",
      "Section 3.2: Full-time employees get 20 days paid time off annually."
    ]
  )

  results = assert_evaluation(test_case, [
    Metrics.Faithfulness,
    Metrics.AnswerRelevancy,
    Metrics.ContextualRecall
  ])

  # Returns list of results if all pass
  assert length(results) == 3
end
With Options
assert_evaluation(test_case, [
  Metrics.Faithfulness,
  Metrics.Hallucination
],
  threshold: 0.7,
  adapter: :openai,
  model: "gpt-4o-mini"
)
Failure Output
When multiple metrics fail:
Multiple metric evaluations failed.

Failures:
  Faithfulness:
    Score:     0.4 (40.0%)
    Threshold: 0.5 (50.0%)
    Reason:    Not all claims are supported

  AnswerRelevancy:
    Score:     0.3 (30.0%)
    Threshold: 0.5 (50.0%)
    Reason:    Response contains irrelevant information
Complete Test Example
defmodule MyApp.RAGEvaluationTest do
  use ExUnit.Case, async: false
  use DeepEvalEx.ExUnit

  alias DeepEvalEx.{TestCase, Metrics}

  @moduletag :llm_evaluation

  describe "RAG quality" do
    test "faithful responses" do
      test_case = build_test_case(
        "What is our return policy?",
        "You can return items within 30 days for a full refund.",
        ["Policy: Items may be returned within 30 days for full refund."]
      )

      result = assert_passes(test_case, Metrics.Faithfulness, threshold: 0.8)
      assert result.score >= 0.8
    end

    test "relevant answers" do
      test_case = build_test_case(
        "How do I reset my password?",
        "Click 'Forgot Password' on the login page and follow the email instructions."
      )

      assert_score(test_case, Metrics.AnswerRelevancy, min: 0.7)
    end

    test "no hallucinations" do
      test_case = build_test_case(
        "What colors are available?",
        "The product comes in red, blue, and green.",
        ["Available colors: red, blue, green, yellow."]
      )

      # Low hallucination score is good
      assert_score(test_case, Metrics.Hallucination, max: 0.3)
    end

    test "comprehensive RAG evaluation" do
      test_case = build_test_case(
        "What are the shipping options?",
        "We offer standard (5-7 days) and express (2-3 days) shipping.",
        [
          "Shipping: Standard delivery takes 5-7 business days.",
          "Express shipping available for 2-3 day delivery."
        ],
        "Standard shipping (5-7 days) and express shipping (2-3 days) are available."
      )

      assert_evaluation(test_case, [
        Metrics.Faithfulness,
        Metrics.AnswerRelevancy,
        Metrics.ContextualRecall,
        Metrics.ContextualPrecision
      ], threshold: 0.7)
    end
  end

  defp build_test_case(input, output, context \\ nil, expected \\ nil) do
    TestCase.new!(
      input: input,
      actual_output: output,
      retrieval_context: context,
      expected_output: expected
    )
  end
end
CI/CD Integration
Running Evaluation Tests
# Run all tests
mix test

# Run only LLM evaluation tests
mix test --only llm_evaluation

# Exclude slow LLM tests in quick CI
mix test --exclude llm_evaluation

Using Mock Adapter for CI
defmodule MyApp.RAGTest do
  use ExUnit.Case, async: false
  use DeepEvalEx.ExUnit

  alias DeepEvalEx.LLM.Adapters.Mock

  setup do
    Mock.clear_responses()
    # Set up mock responses for deterministic tests
    Mock.set_schema_response(~r/truths/i, %{"truths" => ["Truth 1"]})
    Mock.set_schema_response(~r/claims/i, %{"claims" => ["Claim 1"]})
    Mock.set_schema_response(~r/verdicts/i, %{"verdicts" => [%{"verdict" => "yes"}]})
    Mock.set_schema_response(~r/reason/i, %{"reason" => "All claims supported."})
    :ok
  end

  test "mocked evaluation passes" do
    test_case = TestCase.new!(
      input: "Q",
      actual_output: "A",
      retrieval_context: ["Context"]
    )

    assert_passes(test_case, Metrics.Faithfulness, adapter: :mock)
  end
end
Error Handling
The assertions provide helpful error messages:
Missing Parameters
Metric evaluation failed with error.

Metric: Faithfulness
Error:  Missing required parameters: retrieval_context

Ensure your TestCase includes all required fields for this metric.
API Errors
Metric evaluation failed with error.

Metric: GEval
Error:  {:api_error, 429, "Rate limit exceeded"}
Best Practices
	Use descriptive test names - Describe what quality aspect you're testing
	Set appropriate thresholds - Start conservative (0.5) and tune based on your needs
	Test edge cases - Use assert_fails to verify bad inputs are caught
	Mock for CI - Use Mock adapter for fast, deterministic CI tests
	Tag LLM tests - Use @moduletag :llm_evaluation to easily filter tests

See Also
	Metrics Overview - Available metrics and requirements
	Configuration - LLM provider setup
	Telemetry - Monitoring test runs
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    Custom Metrics

Build your own evaluation metrics for DeepEvalEx.
Overview
DeepEvalEx provides a BaseMetric behaviour that you can implement to create custom metrics. Custom metrics integrate seamlessly with the Evaluator, telemetry, and all other framework features.
Quick Start
defmodule MyApp.Metrics.Brevity do
  use DeepEvalEx.Metrics.BaseMetric, default_threshold: 0.5

  @impl true
  def metric_name, do: "Brevity"

  @impl true
  def required_params, do: [:actual_output]

  def do_measure(test_case, opts) do
    threshold = Keyword.get(opts, :threshold, default_threshold())
    max_words = Keyword.get(opts, :max_words, 100)

    word_count = test_case.actual_output |> String.split() |> length()
    score = min(1.0, max_words / max(word_count, 1))

    {:ok, DeepEvalEx.Result.new(
      metric: metric_name(),
      score: score,
      threshold: threshold,
      reason: "Response has #{word_count} words (target: ≤#{max_words})"
    )}
  end
end
BaseMetric Behaviour
Required Callbacks
	Callback	Description
	metric_name/0	Returns the metric name string
	required_params/0	Returns list of required TestCase fields
	do_measure/2	Implements the evaluation logic

What use BaseMetric Provides
	measure/2 wrapper with validation and telemetry
	validate_test_case/1 function
	default_threshold/0 function
	Automatic telemetry instrumentation

Implementing do_measure/2
The do_measure/2 function receives the validated test case and options:
def do_measure(test_case, opts) do
  # 1. Extract options
  threshold = Keyword.get(opts, :threshold, default_threshold())
  include_reason = Keyword.get(opts, :include_reason, true)

  # 2. Perform evaluation
  score = evaluate(test_case)

  # 3. Generate reason (optional)
  reason = if include_reason, do: generate_reason(test_case, score), else: nil

  # 4. Return result
  {:ok, DeepEvalEx.Result.new(
    metric: metric_name(),
    score: score,
    threshold: threshold,
    reason: reason,
    metadata: %{custom_data: "..."}
  )}
end
LLM-Based Metrics
For metrics that use LLM-as-judge:
defmodule MyApp.Metrics.Politeness do
  use DeepEvalEx.Metrics.BaseMetric, default_threshold: 0.7

  alias DeepEvalEx.LLM.Adapter

  @impl true
  def metric_name, do: "Politeness"

  @impl true
  def required_params, do: [:actual_output]

  def do_measure(test_case, opts) do
    threshold = Keyword.get(opts, :threshold, default_threshold())

    prompt = """
    Rate the politeness of this response on a scale of 0.0 to 1.0.

    Response: #{test_case.actual_output}

    Consider: greeting, tone, respectfulness, and professional language.
    """

    schema = %{
      "type" => "object",
      "properties" => %{
        "score" => %{"type" => "number", "minimum" => 0, "maximum" => 1},
        "reason" => %{"type" => "string"}
      },
      "required" => ["score", "reason"]
    }

    case Adapter.generate_with_schema(prompt, schema, opts) do
      {:ok, %{"score" => score, "reason" => reason}} ->
        {:ok, DeepEvalEx.Result.new(
          metric: metric_name(),
          score: score,
          threshold: threshold,
          reason: reason
        )}

      {:error, _} = error ->
        error
    end
  end
end
Multi-Step Metrics
For complex metrics with multiple LLM calls:
defmodule MyApp.Metrics.FactAccuracy do
  use DeepEvalEx.Metrics.BaseMetric, default_threshold: 0.8

  alias DeepEvalEx.LLM.Adapter

  @impl true
  def metric_name, do: "Fact Accuracy"

  @impl true
  def required_params, do: [:actual_output, :retrieval_context]

  def do_measure(test_case, opts) do
    threshold = Keyword.get(opts, :threshold, default_threshold())

    with {:ok, facts} <- extract_facts(test_case.actual_output, opts),
         {:ok, verdicts} <- verify_facts(facts, test_case.retrieval_context, opts) do

      correct_count = Enum.count(verdicts, fn v -> v.correct end)
      score = if length(verdicts) > 0, do: correct_count / length(verdicts), else: 1.0

      {:ok, DeepEvalEx.Result.new(
        metric: metric_name(),
        score: score,
        threshold: threshold,
        reason: "#{correct_count}/#{length(verdicts)} facts verified",
        metadata: %{facts: facts, verdicts: verdicts}
      )}
    end
  end

  defp extract_facts(output, opts) do
    prompt = "Extract factual claims from: #{output}"
    schema = %{"type" => "object", "properties" => %{"facts" => %{"type" => "array", "items" => %{"type" => "string"}}}}

    case Adapter.generate_with_schema(prompt, schema, opts) do
      {:ok, %{"facts" => facts}} -> {:ok, facts}
      error -> error
    end
  end

  defp verify_facts(facts, context, opts) do
    prompt = """
    Verify each fact against the context.
    Facts: #{inspect(facts)}
    Context: #{Enum.join(context, "\n")}
    """
    schema = %{
      "type" => "object",
      "properties" => %{
        "verdicts" => %{
          "type" => "array",
          "items" => %{
            "type" => "object",
            "properties" => %{
              "fact" => %{"type" => "string"},
              "correct" => %{"type" => "boolean"},
              "reason" => %{"type" => "string"}
            }
          }
        }
      }
    }

    case Adapter.generate_with_schema(prompt, schema, opts) do
      {:ok, %{"verdicts" => verdicts}} ->
        {:ok, Enum.map(verdicts, fn v ->
          %{fact: v["fact"], correct: v["correct"], reason: v["reason"]}
        end)}
      error -> error
    end
  end
end
Non-LLM Metrics
For metrics that don't need LLM calls:
defmodule MyApp.Metrics.ResponseLength do
  use DeepEvalEx.Metrics.BaseMetric, default_threshold: 0.5

  @impl true
  def metric_name, do: "Response Length"

  @impl true
  def required_params, do: [:actual_output]

  def do_measure(test_case, opts) do
    threshold = Keyword.get(opts, :threshold, default_threshold())
    min_chars = Keyword.get(opts, :min_chars, 50)
    max_chars = Keyword.get(opts, :max_chars, 500)

    char_count = String.length(test_case.actual_output)

    score = cond do
      char_count < min_chars -> char_count / min_chars
      char_count > max_chars -> max_chars / char_count
      true -> 1.0
    end

    {:ok, DeepEvalEx.Result.new(
      metric: metric_name(),
      score: score,
      threshold: threshold,
      reason: "#{char_count} characters (target: #{min_chars}-#{max_chars})",
      metadata: %{char_count: char_count, min: min_chars, max: max_chars}
    )}
  end
end
Inverted Metrics (Lower is Better)
For metrics where lower scores are better (like Hallucination):
defmodule MyApp.Metrics.Verbosity do
  use DeepEvalEx.Metrics.BaseMetric, default_threshold: 0.3

  @impl true
  def metric_name, do: "Verbosity"

  @impl true
  def required_params, do: [:actual_output]

  def do_measure(test_case, opts) do
    threshold = Keyword.get(opts, :threshold, default_threshold())

    # Higher word count = higher verbosity score
    word_count = test_case.actual_output |> String.split() |> length()
    score = min(1.0, word_count / 200)  # Normalized to 200 words = 1.0

    # Invert success: success when score <= threshold
    {:ok, DeepEvalEx.Result.new(
      metric: metric_name(),
      score: score,
      threshold: threshold,
      success: score <= threshold,  # Explicit success override
      reason: "Verbosity score: #{Float.round(score, 2)} (#{word_count} words)"
    )}
  end
end
Using Custom Metrics
# Single evaluation
{:ok, result} = MyApp.Metrics.Brevity.measure(test_case, max_words: 50)

# With Evaluator
results = DeepEvalEx.Evaluator.evaluate(
  test_cases,
  [MyApp.Metrics.Brevity, MyApp.Metrics.Politeness],
  threshold: 0.7
)
Testing Custom Metrics
defmodule MyApp.Metrics.BrevityTest do
  use ExUnit.Case

  alias MyApp.Metrics.Brevity
  alias DeepEvalEx.TestCase

  test "short responses score high" do
    test_case = TestCase.new!(
      input: "What is 2+2?",
      actual_output: "4"
    )

    {:ok, result} = Brevity.measure(test_case, max_words: 10)
    assert result.score == 1.0
    assert result.success
  end

  test "long responses score low" do
    test_case = TestCase.new!(
      input: "Explain quantum physics",
      actual_output: String.duplicate("word ", 200)
    )

    {:ok, result} = Brevity.measure(test_case, max_words: 50)
    assert result.score < 0.5
  end
end
Best Practices
	Use structured outputs - Always use generate_with_schema for predictable LLM responses
	Include metadata - Store intermediate results for debugging
	Handle errors - Return {:error, reason} for recoverable failures
	Document options - List custom options in moduledoc
	Set sensible defaults - Use default_threshold option in use macro

See Also
	BaseMetric Source - Implementation details
	Metrics Overview - Built-in metrics
	Custom LLM Adapters - Custom LLM providers
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    Custom LLM Adapters

Build adapters for custom LLM providers.
Overview
DeepEvalEx uses the DeepEvalEx.LLM.Adapter behaviour to communicate with LLM providers. You can implement this behaviour to add support for any LLM API.
Quick Start
defmodule MyApp.LLM.CustomAdapter do
  @behaviour DeepEvalEx.LLM.Adapter

  @impl true
  def generate(prompt, opts) do
    model = Keyword.get(opts, :model, "custom-model")

    case call_api(prompt, model) do
      {:ok, response} -> {:ok, response}
      {:error, reason} -> {:error, reason}
    end
  end

  @impl true
  def generate_with_schema(prompt, schema, opts) do
    full_prompt = "#{prompt}\n\nRespond with JSON matching: #{Jason.encode!(schema)}"

    case generate(full_prompt, opts) do
      {:ok, response} ->
        case Jason.decode(response) do
          {:ok, parsed} -> {:ok, parsed}
          {:error, _} -> {:error, :invalid_json}
        end
      error -> error
    end
  end

  @impl true
  def model_name(opts), do: Keyword.get(opts, :model, "custom-model")

  @impl true
  def supports_structured_outputs?, do: false

  @impl true
  def supports_log_probs?, do: false

  defp call_api(prompt, model) do
    # Your API implementation
  end
end
Adapter Behaviour
Required Callbacks
@callback generate(prompt, opts) :: {:ok, String.t()} | {:error, term()}
@callback generate_with_schema(prompt, schema, opts) :: {:ok, map()} | {:error, term()}
@callback model_name(opts) :: String.t()
@callback supports_structured_outputs?() :: boolean()
@callback supports_log_probs?() :: boolean()
Optional Callbacks
@callback supports_multimodal?() :: boolean()  # Default: false
Using the __using__ Macro
For convenience, you can use the macro for default implementations:
defmodule MyApp.LLM.CustomAdapter do
  use DeepEvalEx.LLM.Adapter

  @impl true
  def generate(prompt, opts) do
    # Your implementation
  end

  @impl true
  def generate_with_schema(prompt, schema, opts) do
    # Your implementation
  end

  @impl true
  def model_name(opts), do: Keyword.get(opts, :model, "default")

  @impl true
  def supports_structured_outputs?, do: true

  @impl true
  def supports_log_probs?, do: false
end
The macro provides a default supports_multimodal?/0 returning false.
Complete Example: Ollama Adapter
defmodule MyApp.LLM.Adapters.Ollama do
  use DeepEvalEx.LLM.Adapter

  @default_base_url "http://localhost:11434"

  @impl true
  def generate(prompt, opts) do
    model = Keyword.get(opts, :model, "llama2")
    base_url = Keyword.get(opts, :base_url, @default_base_url)

    body = %{
      model: model,
      prompt: prompt,
      stream: false
    }

    case Req.post("#{base_url}/api/generate", json: body) do
      {:ok, %{status: 200, body: %{"response" => response}}} ->
        {:ok, response}

      {:ok, %{status: status, body: body}} ->
        {:error, {:api_error, status, body}}

      {:error, reason} ->
        {:error, {:request_failed, reason}}
    end
  end

  @impl true
  def generate_with_schema(prompt, schema, opts) do
    # Ollama doesn't have native structured outputs,
    # so we instruct via prompt and parse JSON
    schema_instruction = """

    Respond with valid JSON matching this schema:
    #{Jason.encode!(schema, pretty: true)}

    Only output the JSON, no other text.
    """

    case generate(prompt <> schema_instruction, opts) do
      {:ok, response} ->
        parse_json_response(response)

      error ->
        error
    end
  end

  @impl true
  def model_name(opts), do: Keyword.get(opts, :model, "llama2")

  @impl true
  def supports_structured_outputs?, do: false

  @impl true
  def supports_log_probs?, do: false

  defp parse_json_response(response) do
    # Try to extract JSON from response
    response
    |> String.trim()
    |> extract_json()
    |> case do
      {:ok, json_str} -> Jason.decode(json_str)
      error -> error
    end
  end

  defp extract_json(text) do
    # Handle responses wrapped in markdown code blocks
    case Regex.run(~r/```(?:json)?\s*([\s\S]*?)```/m, text) do
      [_, json] -> {:ok, String.trim(json)}
      nil -> {:ok, text}
    end
  end
end
Complete Example: Anthropic Adapter
defmodule MyApp.LLM.Adapters.Anthropic do
  use DeepEvalEx.LLM.Adapter

  @api_url "https://api.anthropic.com/v1/messages"

  @impl true
  def generate(prompt, opts) do
    model = Keyword.get(opts, :model, "claude-3-haiku-20240307")
    api_key = Keyword.get(opts, :api_key, api_key_from_config())
    max_tokens = Keyword.get(opts, :max_tokens, 4096)

    body = %{
      model: model,
      max_tokens: max_tokens,
      messages: [%{role: "user", content: prompt}]
    }

    headers = [
      {"x-api-key", api_key},
      {"anthropic-version", "2023-06-01"},
      {"content-type", "application/json"}
    ]

    case Req.post(@api_url, json: body, headers: headers) do
      {:ok, %{status: 200, body: body}} ->
        content = get_in(body, ["content", Access.at(0), "text"])
        {:ok, content}

      {:ok, %{status: status, body: body}} ->
        {:error, {:api_error, status, body}}

      {:error, reason} ->
        {:error, {:request_failed, reason}}
    end
  end

  @impl true
  def generate_with_schema(prompt, schema, opts) do
    # Use Anthropic's tool use for structured outputs
    model = Keyword.get(opts, :model, "claude-3-haiku-20240307")
    api_key = Keyword.get(opts, :api_key, api_key_from_config())

    tool = %{
      name: "structured_response",
      description: "Return the structured response",
      input_schema: schema
    }

    body = %{
      model: model,
      max_tokens: 4096,
      tools: [tool],
      tool_choice: %{type: "tool", name: "structured_response"},
      messages: [%{role: "user", content: prompt}]
    }

    headers = [
      {"x-api-key", api_key},
      {"anthropic-version", "2023-06-01"},
      {"content-type", "application/json"}
    ]

    case Req.post(@api_url, json: body, headers: headers) do
      {:ok, %{status: 200, body: body}} ->
        tool_use = Enum.find(body["content"], & &1["type"] == "tool_use")
        {:ok, tool_use["input"]}

      {:ok, %{status: status, body: body}} ->
        {:error, {:api_error, status, body}}

      {:error, reason} ->
        {:error, {:request_failed, reason}}
    end
  end

  @impl true
  def model_name(opts), do: Keyword.get(opts, :model, "claude-3-haiku-20240307")

  @impl true
  def supports_structured_outputs?, do: true

  @impl true
  def supports_log_probs?, do: false

  @impl true
  def supports_multimodal?, do: true

  defp api_key_from_config do
    Application.get_env(:deep_eval_ex, :anthropic_api_key)
  end
end
Registering Your Adapter
Option 1: Use Directly
{:ok, result} = Faithfulness.measure(test_case,
  adapter: MyApp.LLM.Adapters.Ollama,
  model: "llama2"
)
Option 2: Configure as Default
# config/config.exs
config :deep_eval_ex,
  default_adapter: MyApp.LLM.Adapters.Ollama,
  default_model: "llama2"
Option 3: Extend get_adapter/1
Fork the library or use a wrapper:
defmodule MyApp.LLM.Adapter do
  def get_adapter(:ollama), do: MyApp.LLM.Adapters.Ollama
  def get_adapter(:anthropic), do: MyApp.LLM.Adapters.Anthropic
  def get_adapter(other), do: DeepEvalEx.LLM.Adapter.get_adapter(other)
end
Testing Your Adapter
defmodule MyApp.LLM.Adapters.OllamaTest do
  use ExUnit.Case

  alias MyApp.LLM.Adapters.Ollama

  @tag :integration
  test "generate returns response" do
    {:ok, response} = Ollama.generate("Say hello", model: "llama2")
    assert is_binary(response)
    assert String.length(response) > 0
  end

  @tag :integration
  test "generate_with_schema returns structured data" do
    schema = %{
      "type" => "object",
      "properties" => %{
        "greeting" => %{"type" => "string"}
      }
    }

    {:ok, response} = Ollama.generate_with_schema(
      "Generate a greeting",
      schema,
      model: "llama2"
    )

    assert is_map(response)
    assert Map.has_key?(response, "greeting")
  end
end
Best Practices
	Handle rate limits - Implement retry logic with exponential backoff
	Validate responses - Check for expected structure before returning
	Log errors - Include request/response details for debugging
	Configure timeouts - Set appropriate timeouts for your API
	Support streaming - Consider adding streaming support for long responses

See Also
	LLM Adapters API - Built-in adapters
	Configuration - Global adapter configuration
	Custom Metrics - Using adapters in metrics
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    Phoenix LiveView Integration

Real-time LLM evaluation with Phoenix LiveView.
Overview
DeepEvalEx integrates with Phoenix LiveView to provide real-time evaluation progress, results visualization, and interactive evaluation interfaces.
Note: Phoenix/LiveView integration is planned for a future release. This guide documents the intended API and patterns.

Quick Start
1. Add Dependencies
# mix.exs
defp deps do
  [
    {:deep_eval_ex, "~> 0.1.0"},
    {:phoenix_live_view, "~> 0.20"}
  ]
end
2. Basic LiveView
defmodule MyAppWeb.EvaluationLive do
  use MyAppWeb, :live_view

  alias DeepEvalEx.{TestCase, Evaluator, Metrics}

  def mount(_params, _session, socket) do
    {:ok, assign(socket,
      test_cases: [],
      results: [],
      running: false,
      progress: 0
    )}
  end

  def render(assigns) do
    ~H"""
    <div class="evaluation-container">
      <h1>LLM Evaluation</h1>

      <form phx-submit="run_evaluation">
        <textarea name="test_cases" placeholder="Enter test cases (JSON)"></textarea>
        <button type="submit" disabled={@running}>
          <%= if @running, do: "Running...", else: "Run Evaluation" %>
        </button>
      </form>

      <%= if @running do %>
        <div class="progress-bar">
          <div class="progress" style={"width: #{@progress}%"}></div>
        </div>
      <% end %>

      <div class="results">
        <%= for result <- @results do %>
          <div class={"result #{if result.success, do: "pass", else: "fail"}"}>
            <span class="metric"><%= result.metric %></span>
            <span class="score"><%= Float.round(result.score * 100, 1) %>%</span>
            <%= if result.reason do %>
              <p class="reason"><%= result.reason %></p>
            <% end %>
          </div>
        <% end %>
      </div>
    </div>
    """
  end

  def handle_event("run_evaluation", %{"test_cases" => json}, socket) do
    test_cases = parse_test_cases(json)

    # Run evaluation in background task
    parent = self()
    Task.start(fn ->
      run_evaluation_with_progress(test_cases, parent)
    end)

    {:noreply, assign(socket, running: true, progress: 0, results: [])}
  end

  def handle_info({:progress, progress}, socket) do
    {:noreply, assign(socket, progress: progress)}
  end

  def handle_info({:result, result}, socket) do
    {:noreply, update(socket, :results, &[result | &1])}
  end

  def handle_info(:complete, socket) do
    {:noreply, assign(socket, running: false, progress: 100)}
  end

  defp run_evaluation_with_progress(test_cases, parent) do
    total = length(test_cases)
    metrics = [Metrics.Faithfulness, Metrics.AnswerRelevancy]

    test_cases
    |> Enum.with_index(1)
    |> Enum.each(fn {test_case, index} ->
      results = Evaluator.evaluate_single(test_case, metrics)

      Enum.each(results, fn result ->
        send(parent, {:result, result})
      end)

      send(parent, {:progress, round(index / total * 100)})
    end)

    send(parent, :complete)
  end

  defp parse_test_cases(json) do
    json
    |> Jason.decode!()
    |> Enum.map(&TestCase.new!/1)
  end
end
PubSub Integration
For multi-user real-time updates:
defmodule MyAppWeb.EvaluationLive do
  use MyAppWeb, :live_view

  @topic "evaluations"

  def mount(_params, _session, socket) do
    if connected?(socket) do
      Phoenix.PubSub.subscribe(MyApp.PubSub, @topic)
    end

    {:ok, assign(socket, results: [])}
  end

  def handle_event("run_evaluation", params, socket) do
    # Start evaluation in supervised task
    {:ok, _pid} = Task.Supervisor.start_child(
      MyApp.TaskSupervisor,
      fn -> run_and_broadcast(params) end
    )

    {:noreply, socket}
  end

  def handle_info({:evaluation_result, result}, socket) do
    {:noreply, update(socket, :results, &[result | &1])}
  end

  defp run_and_broadcast(params) do
    test_case = build_test_case(params)

    {:ok, result} = Metrics.Faithfulness.measure(test_case)

    Phoenix.PubSub.broadcast(
      MyApp.PubSub,
      @topic,
      {:evaluation_result, result}
    )
  end
end
Results Table Component
defmodule MyAppWeb.Components.ResultsTable do
  use Phoenix.Component

  def results_table(assigns) do
    ~H"""
    <table class="results-table">
      <thead>
        <tr>
          <th>Metric</th>
          <th>Score</th>
          <th>Status</th>
          <th>Latency</th>
          <th>Details</th>
        </tr>
      </thead>
      <tbody>
        <%= for result <- @results do %>
          <tr class={result_class(result)}>
            <td><%= result.metric %></td>
            <td><%= format_score(result.score) %></td>
            <td><%= status_badge(result) %></td>
            <td><%= result.latency_ms %>ms</td>
            <td>
              <button phx-click="show_details" phx-value-id={result.id}>
                View
              </button>
            </td>
          </tr>
        <% end %>
      </tbody>
    </table>
    """
  end

  defp result_class(result) do
    if result.success, do: "pass", else: "fail"
  end

  defp format_score(score) do
    "#{Float.round(score * 100, 1)}%"
  end

  defp status_badge(result) do
    assigns = %{result: result}
    ~H"""
    <span class={"badge #{if @result.success, do: "success", else: "danger"}"}>
      <%= if @result.success, do: "PASS", else: "FAIL" %>
    </span>
    """
  end
end
Score Visualization
defmodule MyAppWeb.Components.ScoreChart do
  use Phoenix.Component

  def score_gauge(assigns) do
    ~H"""
    <div class="score-gauge">
      <svg viewBox="0 0 100 50" class="gauge">
        <path
          d="M 10 50 A 40 40 0 0 1 90 50"
          fill="none"
          stroke="#e5e7eb"
          stroke-width="8"
        />
        <path
          d="M 10 50 A 40 40 0 0 1 90 50"
          fill="none"
          stroke={gauge_color(@score)}
          stroke-width="8"
          stroke-dasharray={"#{@score * 126} 126"}
        />
      </svg>
      <div class="score-value"><%= Float.round(@score * 100, 1) %>%</div>
    </div>
    """
  end

  defp gauge_color(score) when score >= 0.7, do: "#22c55e"
  defp gauge_color(score) when score >= 0.5, do: "#eab308"
  defp gauge_color(_score), do: "#ef4444"
end
Streaming Results
For long-running evaluations with streaming updates:
defmodule MyAppWeb.StreamingEvaluationLive do
  use MyAppWeb, :live_view

  def mount(_params, _session, socket) do
    {:ok, stream(socket, :results, [])}
  end

  def handle_event("evaluate", _params, socket) do
    parent = self()

    Task.start(fn ->
      test_cases
      |> Stream.map(&evaluate_and_send(&1, parent))
      |> Stream.run()

      send(parent, :done)
    end)

    {:noreply, socket}
  end

  def handle_info({:result, result}, socket) do
    {:noreply, stream_insert(socket, :results, result)}
  end

  def render(assigns) do
    ~H"""
    <div id="results" phx-update="stream">
      <div :for={{dom_id, result} <- @streams.results} id={dom_id}>
        <.result_card result={result} />
      </div>
    </div>
    """
  end

  defp evaluate_and_send(test_case, parent) do
    {:ok, result} = Metrics.Faithfulness.measure(test_case)
    send(parent, {:result, %{id: System.unique_integer(), result: result}})
  end
end
Telemetry Integration
Connect telemetry to LiveView:
defmodule MyAppWeb.EvaluationDashboardLive do
  use MyAppWeb, :live_view

  def mount(_params, _session, socket) do
    if connected?(socket) do
      attach_telemetry()
    end

    {:ok, assign(socket, stats: %{
      total: 0,
      passed: 0,
      failed: 0,
      avg_latency: 0
    })}
  end

  defp attach_telemetry do
    :telemetry.attach(
      "live-dashboard-#{inspect(self())}",
      [:deep_eval_ex, :metric, :stop],
      fn _event, measurements, metadata, _config ->
        send(self(), {:telemetry, measurements, metadata})
      end,
      nil
    )
  end

  def handle_info({:telemetry, measurements, metadata}, socket) do
    stats = socket.assigns.stats

    new_stats = %{
      total: stats.total + 1,
      passed: stats.passed + if(measurements.score >= 0.5, do: 1, else: 0),
      failed: stats.failed + if(measurements.score < 0.5, do: 1, else: 0),
      avg_latency: running_avg(stats.avg_latency, measurements.duration, stats.total)
    }

    {:noreply, assign(socket, stats: new_stats)}
  end

  defp running_avg(current_avg, new_value, count) do
    (current_avg * count + new_value) / (count + 1)
  end
end
Example: Complete Evaluation Interface
defmodule MyAppWeb.EvaluationSuiteLive do
  use MyAppWeb, :live_view

  alias DeepEvalEx.{TestCase, Evaluator, Metrics}

  def mount(_params, _session, socket) do
    {:ok, assign(socket,
      test_cases: [],
      selected_metrics: [:faithfulness, :answer_relevancy],
      results: [],
      running: false,
      current_index: 0,
      total: 0
    )}
  end

  def handle_event("add_test_case", params, socket) do
    test_case = TestCase.new!(params)
    {:noreply, update(socket, :test_cases, &[test_case | &1])}
  end

  def handle_event("toggle_metric", %{"metric" => metric}, socket) do
    metric = String.to_existing_atom(metric)
    metrics = socket.assigns.selected_metrics

    new_metrics = if metric in metrics do
      List.delete(metrics, metric)
    else
      [metric | metrics]
    end

    {:noreply, assign(socket, selected_metrics: new_metrics)}
  end

  def handle_event("run_suite", _params, socket) do
    test_cases = socket.assigns.test_cases
    metrics = get_metric_modules(socket.assigns.selected_metrics)

    # Run in background with progress updates
    parent = self()
    Task.start(fn ->
      run_suite(test_cases, metrics, parent)
    end)

    {:noreply, assign(socket,
      running: true,
      current_index: 0,
      total: length(test_cases),
      results: []
    )}
  end

  defp run_suite(test_cases, metrics, parent) do
    test_cases
    |> Enum.with_index(1)
    |> Enum.each(fn {test_case, index} ->
      results = Evaluator.evaluate_single(test_case, metrics)
      send(parent, {:batch_result, index, results})
    end)

    send(parent, :suite_complete)
  end

  def handle_info({:batch_result, index, results}, socket) do
    {:noreply, socket
      |> assign(current_index: index)
      |> update(:results, &(&1 ++ results))}
  end

  def handle_info(:suite_complete, socket) do
    {:noreply, assign(socket, running: false)}
  end

  defp get_metric_modules(selected) do
    mapping = %{
      faithfulness: Metrics.Faithfulness,
      answer_relevancy: Metrics.AnswerRelevancy,
      hallucination: Metrics.Hallucination,
      contextual_precision: Metrics.ContextualPrecision,
      contextual_recall: Metrics.ContextualRecall
    }

    Enum.map(selected, &Map.fetch!(mapping, &1))
  end
end
See Also
	Evaluator API - Batch evaluation
	Telemetry Guide - Monitoring events
	Quick Start - Getting started
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    Metrics Overview

DeepEvalEx provides evaluation metrics to assess LLM outputs across different dimensions.
Metric Categories
Non-LLM Metrics
Fast, deterministic metrics that don't require LLM calls:
	Metric	Purpose	Speed
	ExactMatch	Exact string comparison	⚡ Instant

LLM-as-Judge Metrics
Use an LLM to evaluate outputs based on criteria:
	Metric	Purpose	Use Case
	GEval	Flexible criteria-based evaluation	Custom evaluation criteria

RAG Metrics
Evaluate Retrieval-Augmented Generation pipelines:
	Metric	Purpose	Required Params
	Faithfulness	Claims supported by context	retrieval_context
	Hallucination	Unsupported statements	retrieval_context
	AnswerRelevancy	Response relevance to question	input, actual_output
	ContextualPrecision	Retrieval ranking quality	retrieval_context, expected_output
	ContextualRecall	Coverage of ground truth	retrieval_context, expected_output

Common Parameters
All metrics share these concepts:
Test Case
%DeepEvalEx.TestCase{
  input: "User question or prompt",
  actual_output: "LLM's response",
  expected_output: "Ground truth (optional)",
  retrieval_context: ["Retrieved chunk 1", "Retrieved chunk 2"]
}
Threshold
Score threshold for pass/fail determination (0.0 - 1.0):
{:ok, result} = Metric.measure(test_case, threshold: 0.7)
result.success  # true if score >= 0.7
Result
%DeepEvalEx.Result{
  metric: "MetricName",
  score: 0.85,           # 0.0 - 1.0
  success: true,         # score >= threshold
  reason: "Explanation", # From LLM-based metrics
  threshold: 0.5,
  latency_ms: 1250
}
Choosing Metrics
For General Quality
	GEval - Define custom criteria (accuracy, helpfulness, tone)

For RAG Applications
	Faithfulness - Ensure answers are grounded in retrieved context
	Hallucination - Detect fabricated information
	ContextualPrecision/Recall - Evaluate retrieval quality

For Exact Matching
	ExactMatch - When output must exactly match expected

Combining Metrics
Evaluate with multiple metrics:
metrics = [
  DeepEvalEx.Metrics.ExactMatch,
  DeepEvalEx.Metrics.GEval.new(
    name: "Helpfulness",
    criteria: "Is the response helpful?",
    evaluation_params: [:input, :actual_output]
  )
]

results = DeepEvalEx.evaluate_batch([test_case], metrics)
Performance Considerations
	Metric Type	Latency	Cost
	Non-LLM	< 1ms	Free
	LLM-based	1-5s	Per-token

For high-volume evaluation, consider:
	Using faster models (gpt-4o-mini vs gpt-4o)
	Concurrent evaluation (default: schedulers × 2)
	Caching results for identical inputs
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    ExactMatch Metric

A simple, non-LLM metric that checks if the actual output exactly matches the expected output.
When to Use
	Factual Q&A where exact answers are expected
	Classification tasks
	Structured output validation
	Quick baseline evaluation

Required Parameters
	Parameter	Type	Description
	input	String	The input prompt
	actual_output	String	The LLM's response
	expected_output	String	The expected/ground truth output

Usage
alias DeepEvalEx.{TestCase, Metrics}

test_case = TestCase.new!(
  input: "What is the capital of France?",
  actual_output: "Paris",
  expected_output: "Paris"
)

{:ok, result} = Metrics.ExactMatch.measure(test_case)

result.score    # => 1.0
result.success  # => true
result.reason   # => "The actual and expected outputs are exact matches."
Options
	Option	Type	Default	Description
	:threshold	float	1.0	Score threshold for pass/fail
	:case_sensitive	boolean	true	Whether comparison is case-sensitive
	:normalize_whitespace	boolean	false	Collapse multiple whitespace to single space

Case Insensitive Matching
test_case = TestCase.new!(
  input: "Capital of France?",
  actual_output: "PARIS",
  expected_output: "paris"
)

# Case sensitive (default) - fails
{:ok, result} = Metrics.ExactMatch.measure(test_case)
result.score  # => 0.0

# Case insensitive - passes
{:ok, result} = Metrics.ExactMatch.measure(test_case, case_sensitive: false)
result.score  # => 1.0
Whitespace Normalization
test_case = TestCase.new!(
  input: "Greeting",
  actual_output: "Hello    World",   # Multiple spaces
  expected_output: "Hello World"      # Single space
)

# Without normalization - fails
{:ok, result} = Metrics.ExactMatch.measure(test_case)
result.score  # => 0.0

# With normalization - passes
{:ok, result} = Metrics.ExactMatch.measure(test_case, normalize_whitespace: true)
result.score  # => 1.0
Score Interpretation
	Score	Meaning
	1.0	Exact match (after normalization if enabled)
	0.0	No match

Result Metadata
The result includes metadata for debugging:
result.metadata
# => %{
#   expected: "Paris",
#   actual: "Paris",
#   case_sensitive: true,
#   normalize_whitespace: false
# }
Limitations
	Binary scoring (1.0 or 0.0) - no partial credit
	Sensitive to formatting differences
	Not suitable for free-form text evaluation

For more flexible evaluation, consider GEval.
Source
Ported from deepeval/metrics/exact_match/exact_match.py
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    GEval Metric

G-Eval is a flexible LLM-as-judge evaluation framework that uses an LLM to evaluate outputs based on custom criteria.
Based on the paper: G-Eval: NLG Evaluation using GPT-4 with Better Human Alignment
When to Use
	Custom evaluation criteria that don't fit predefined metrics
	Subjective quality assessment (helpfulness, tone, clarity)
	Domain-specific evaluation requirements
	When you need explainable scoring with reasoning

How It Works
	Define criteria - Describe what you want to evaluate
	Generate evaluation steps - LLM creates concrete steps from your criteria
	Evaluate - LLM scores the test case using the steps
	Get result - Normalized score (0-1) with detailed reasoning

Required Parameters
Configurable via evaluation_params:
	Parameter	Description
	:input	The input prompt
	:actual_output	The LLM's response
	:expected_output	Ground truth (optional)
	:retrieval_context	Retrieved context (optional)

Basic Usage
alias DeepEvalEx.{TestCase, Metrics.GEval}

# Create a metric
metric = GEval.new(
  name: "Helpfulness",
  criteria: "Determine if the response is helpful and addresses the user's question completely",
  evaluation_params: [:input, :actual_output]
)

# Create a test case
test_case = TestCase.new!(
  input: "How do I make pasta?",
  actual_output: "Boil water, add pasta, cook for 8-10 minutes, drain and serve with sauce."
)

# Evaluate
{:ok, result} = GEval.evaluate(metric, test_case)

result.score   # => 0.85 (normalized 0-1)
result.reason  # => "The response provides clear, actionable steps..."
result.success # => true (score >= threshold)
Options
Basic Options
	Option	Type	Default	Description
	:name	string	required	Name for this metric
	:criteria	string	nil	Evaluation criteria description
	:evaluation_params	list	required	Test case parameters to evaluate
	:threshold	float	0.5	Pass/fail threshold

Advanced Options
	Option	Type	Default	Description
	:evaluation_steps	list	nil	Pre-defined evaluation steps
	:rubric	list	nil	Scoring rubric with descriptions
	:score_range	tuple	{0, 10}	Min/max score range
	:strict_mode	boolean	false	Binary 0/1 scoring
	:model	tuple/string	default	LLM model to use

Pre-defined Evaluation Steps
Skip the step generation by providing your own:
metric = GEval.new(
  name: "Code Quality",
  evaluation_params: [:input, :actual_output],
  evaluation_steps: [
    "Check if the code is syntactically correct",
    "Verify the code addresses the requirements",
    "Assess code readability and style",
    "Check for potential bugs or edge cases"
  ]
)
Using a Rubric
Provide explicit scoring guidance:
metric = GEval.new(
  name: "Response Quality",
  criteria: "Evaluate the overall quality of the response",
  evaluation_params: [:input, :actual_output],
  rubric: [
    {10, "Perfect response - comprehensive, accurate, well-structured"},
    {8, "Excellent response - minor improvements possible"},
    {6, "Good response - addresses main points but lacks detail"},
    {4, "Acceptable response - partially addresses the question"},
    {2, "Poor response - mostly irrelevant or incorrect"},
    {0, "Unacceptable - does not address the question at all"}
  ]
)
Strict Mode
For binary pass/fail evaluation:
metric = GEval.new(
  name: "Factual Accuracy",
  criteria: "The response must be 100% factually accurate",
  evaluation_params: [:input, :actual_output, :expected_output],
  strict_mode: true  # Returns only 0 or 1
)
Custom Score Range
metric = GEval.new(
  name: "Rating",
  criteria: "Rate the response on a 1-5 scale",
  evaluation_params: [:input, :actual_output],
  score_range: {1, 5}
)

# Score is still normalized to 0-1 in results
# Raw score available in result.metadata.raw_score
Multiple Evaluation Parameters
Include context for more accurate evaluation:
metric = GEval.new(
  name: "RAG Accuracy",
  criteria: "Evaluate if the response accurately uses the provided context",
  evaluation_params: [:input, :actual_output, :retrieval_context]
)

test_case = TestCase.new!(
  input: "What are the company's vacation policies?",
  actual_output: "Employees receive 20 days of PTO per year.",
  retrieval_context: [
    "Section 3.2: All full-time employees receive 20 days of paid time off annually.",
    "Section 3.3: PTO can be carried over up to 5 days per year."
  ]
)
Specifying LLM Model
# Use a specific model
metric = GEval.new(
  name: "Test",
  criteria: "...",
  evaluation_params: [:input, :actual_output],
  model: {:openai, "gpt-4o"}  # More capable model
)

# Or override at evaluation time
{:ok, result} = GEval.evaluate(metric, test_case,
  adapter: :anthropic,
  model: "claude-3-opus-20240229"
)
Result Structure
%DeepEvalEx.Result{
  metric: "Helpfulness [GEval]",
  score: 0.85,
  success: true,
  threshold: 0.5,
  reason: "The response provides clear, step-by-step instructions...",
  latency_ms: 1250,
  metadata: %{
    raw_score: 8.5,
    score_range: {0, 10},
    evaluation_steps: ["Step 1: ...", "Step 2: ..."],
    criteria: "Determine if the response is helpful..."
  }
}
Best Practices
Writing Good Criteria
# Good - specific and measurable
criteria: "The response should: 1) directly answer the question, 2) be factually accurate, 3) be concise (under 100 words)"

# Avoid - vague and subjective
criteria: "The response should be good"
Choosing Evaluation Parameters
	Include :expected_output when you have ground truth
	Include :retrieval_context for RAG evaluation
	Fewer parameters = faster evaluation (fewer tokens)

Performance Tips
	Use gpt-4o-mini for faster, cheaper evaluations
	Pre-define evaluation_steps to skip generation step
	Run evaluations concurrently with evaluate_batch/3

Error Handling
case GEval.evaluate(metric, test_case) do
  {:ok, result} ->
    IO.puts("Score: #{result.score}")

  {:error, {:missing_params, params}} ->
    IO.puts("Missing: #{inspect(params)}")

  {:error, {:api_error, status, body}} ->
    IO.puts("API error: #{status}")
end
Source
Ported from deepeval/metrics/g_eval/g_eval.py
Reference paper: https://arxiv.org/pdf/2303.16634.pdf
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    Faithfulness Metric

Faithfulness measures whether claims in an LLM's output are supported by the retrieval context. This is essential for RAG (Retrieval-Augmented Generation) evaluation to ensure responses are grounded in retrieved information.
When to Use
	RAG pipeline evaluation
	Fact-checking LLM outputs against source documents
	Ensuring responses don't hallucinate beyond provided context
	Compliance checking where outputs must be traceable to sources

How It Works
	Extract claims - Identify factual claims from the actual output
	Extract truths - Identify facts from the retrieval context
	Generate verdicts - For each claim, determine if it's:	yes - Supported by the context
	no - Contradicts the context
	idk - Cannot be verified (not mentioned in context)


	Calculate score - (supported claims + idk claims) / total claims

Note: idk verdicts are counted as faithful since they don't contradict the context.
Required Parameters
	Parameter	Description
	:input	The input prompt/question
	:actual_output	The LLM's response
	:retrieval_context	List of context documents

Basic Usage
alias DeepEvalEx.{TestCase, Metrics.Faithfulness}

test_case = TestCase.new!(
  input: "What is the company's vacation policy?",
  actual_output: "Employees get 20 days of PTO per year.",
  retrieval_context: [
    "Section 3.2: Full-time employees receive 20 days paid time off annually.",
    "Section 3.3: PTO can be carried over up to 5 days."
  ]
)

{:ok, result} = Faithfulness.measure(test_case)

result.score   # => 1.0 (claim is supported)
result.reason  # => "All claims are supported by the context..."
result.success # => true (score >= threshold)
Options
	Option	Type	Default	Description
	:threshold	float	0.5	Pass/fail threshold
	:include_reason	boolean	true	Generate explanation
	:truths_extraction_limit	integer	nil	Max truths per doc
	:adapter	atom	:openai	LLM adapter to use
	:model	string	default	Model name

Understanding Scores
	Score	Meaning
	1.0	All claims supported or unverifiable
	0.5	Half of claims contradict context
	0.0	All claims contradict context

Verdict Types
Yes - Supported
Claim is directly supported by the retrieval context.
# Context: "Python is a programming language created by Guido van Rossum"
# Output: "Python was created by Guido van Rossum"
# Verdict: yes
No - Contradicts
Claim directly contradicts information in the context.
# Context: "The company was founded in 2010"
# Output: "The company was founded in 1995"
# Verdict: no (score impact: decreases faithfulness)
Idk - Unverifiable
Claim cannot be verified from context (not mentioned).
# Context: "The API supports JSON responses"
# Output: "The API also supports XML"
# Verdict: idk (not contradicting, so counted as faithful)
Using Context Alias
You can use context as an alias for retrieval_context:
test_case = TestCase.new!(
  input: "Question",
  actual_output: "Answer",
  context: ["Document 1", "Document 2"]  # Same as retrieval_context
)
Limiting Truth Extraction
For large contexts, limit the number of truths extracted:
{:ok, result} = Faithfulness.measure(test_case,
  truths_extraction_limit: 10  # Max 10 truths per document
)
Skipping Reason Generation
For faster evaluation, skip reason generation:
{:ok, result} = Faithfulness.measure(test_case,
  include_reason: false
)

result.reason  # => nil
Result Structure
%DeepEvalEx.Result{
  metric: "Faithfulness",
  score: 0.75,
  success: true,
  threshold: 0.5,
  reason: "The score is 0.75 because 3 of 4 claims are supported...",
  latency_ms: 2500,
  metadata: %{
    truths: ["Truth 1", "Truth 2", ...],
    claims: ["Claim 1", "Claim 2", ...],
    verdicts: [
      %{verdict: :yes, reason: nil},
      %{verdict: :no, reason: "Context says X, not Y"},
      ...
    ],
    truths_extraction_limit: nil
  }
}
Adjusting Threshold
# Strict: require all claims to be supported
{:ok, result} = Faithfulness.measure(test_case, threshold: 1.0)

# Lenient: allow some contradictions
{:ok, result} = Faithfulness.measure(test_case, threshold: 0.3)
Specifying LLM Model
# Use a specific model
{:ok, result} = Faithfulness.measure(test_case,
  adapter: :openai,
  model: "gpt-4o"
)

# Or use Anthropic
{:ok, result} = Faithfulness.measure(test_case,
  adapter: :anthropic,
  model: "claude-3-haiku-20240307"
)
Error Handling
case Faithfulness.measure(test_case) do
  {:ok, result} ->
    IO.puts("Faithfulness: #{result.score}")

  {:error, {:missing_params, [:retrieval_context]}} ->
    IO.puts("Missing retrieval context")

  {:error, {:api_error, status, body}} ->
    IO.puts("API error: #{status}")
end
Best Practices
Provide Complete Context
Include all relevant documents that the LLM should use:
test_case = TestCase.new!(
  input: "What are the return policies?",
  actual_output: "Items can be returned within 30 days for a full refund.",
  retrieval_context: [
    "Returns: Items may be returned within 30 days of purchase.",
    "Refunds: Full refunds are issued for items in original condition.",
    "Exceptions: Electronics have a 14-day return window."
  ]
)
Use with Other RAG Metrics
Combine Faithfulness with other RAG metrics for comprehensive evaluation:
alias DeepEvalEx.Metrics.{Faithfulness, AnswerRelevancy, ContextualPrecision}

metrics = [
  Faithfulness,
  AnswerRelevancy,
  ContextualPrecision
]

results = DeepEvalEx.evaluate(test_case, metrics)
Performance Considerations
	Faithfulness makes multiple LLM calls (truths, claims, verdicts, reason)
	Use gpt-4o-mini for faster, cheaper evaluations
	Set include_reason: false to skip one LLM call
	Use truths_extraction_limit for large contexts

Comparison with Hallucination
	Metric	Measures	Score Meaning
	Faithfulness	Claims supported by context	Higher = more faithful
	Hallucination	Unsupported statements	Higher = more hallucinations

Faithfulness focuses on whether claims are grounded in context, while Hallucination detects fabricated information.
Source
Ported from deepeval/metrics/faithfulness/faithfulness.py
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    Hallucination Metric

Hallucination measures whether an LLM's output contradicts the provided context. Unlike Faithfulness which extracts individual claims, Hallucination directly compares the entire output against each context item to detect contradictions.
When to Use
	RAG pipeline evaluation when detecting factual contradictions is critical
	Scenarios where you need a simpler, faster evaluation than Faithfulness
	When context items represent authoritative sources that must not be contradicted
	Quality assurance for customer-facing AI responses

How It Works
	Generate verdicts - For each context, determine if the output:	yes - Agrees with the context (factual alignment)
	no - Contradicts the context (hallucination)


	Calculate score - (contradictions) / (total contexts)
	Lower score is better - Success when score ≤ threshold

Required Parameters
	Parameter	Description
	:input	The input prompt/question
	:actual_output	The LLM's response
	:context	List of context documents

Basic Usage
alias DeepEvalEx.{TestCase, Metrics.Hallucination}

test_case = TestCase.new!(
  input: "What year did Einstein win the Nobel Prize?",
  actual_output: "Einstein won the Nobel Prize in 1969.",
  context: [
    "Einstein won the Nobel Prize in 1921.",
    "Einstein won it for his discovery of the photoelectric effect."
  ]
)

{:ok, result} = Hallucination.measure(test_case)

result.score   # => 0.5 (1 contradiction out of 2 contexts)
result.reason  # => "The score is 0.5 because one of two contexts was contradicted..."
result.success # => true (score <= threshold)
Options
	Option	Type	Default	Description
	:threshold	float	0.5	Pass/fail threshold (lower is better)
	:include_reason	boolean	true	Generate explanation
	:adapter	atom	:openai	LLM adapter to use
	:model	string	default	Model name

Understanding Scores
	Score	Meaning
	0.0	No contradictions (best)
	0.5	Half of contexts contradict
	1.0	All contexts contradict (worst)

Important: Unlike most metrics, a lower Hallucination score is better. A score of 0.0 means the output agrees with all contexts.
Verdict Types
Yes - Agrees
Output aligns with the context information.
# Context: "Einstein won the Nobel Prize in Physics."
# Output: "Einstein was awarded the Nobel Prize for physics."
# Verdict: yes (no hallucination)
No - Contradicts
Output contradicts information in the context.
# Context: "Einstein won the Nobel Prize in 1921."
# Output: "Einstein won the Nobel Prize in 1969."
# Verdict: no (hallucination detected)
Using Context Alias
You can use retrieval_context as an alias for context:
test_case = TestCase.new!(
  input: "Question",
  actual_output: "Answer",
  retrieval_context: ["Document 1", "Document 2"]  # Same as context
)
Skipping Reason Generation
For faster evaluation, skip reason generation:
{:ok, result} = Hallucination.measure(test_case,
  include_reason: false
)

result.reason  # => nil
Result Structure
%DeepEvalEx.Result{
  metric: "Hallucination",
  score: 0.5,
  success: true,          # Note: success when score <= threshold
  threshold: 0.5,
  reason: "The score is 0.5 because one of two contexts was contradicted...",
  latency_ms: 1500,
  metadata: %{
    context_count: 2,
    verdicts: [
      %{verdict: :yes, reason: "The output agrees with context about..."},
      %{verdict: :no, reason: "The output says X, but context says Y"}
    ]
  }
}
Adjusting Threshold
# Strict: no hallucinations allowed
{:ok, result} = Hallucination.measure(test_case, threshold: 0.0)

# Lenient: allow some contradictions
{:ok, result} = Hallucination.measure(test_case, threshold: 0.7)
Specifying LLM Model
# Use a specific model
{:ok, result} = Hallucination.measure(test_case,
  adapter: :openai,
  model: "gpt-4o"
)

# Or use Anthropic
{:ok, result} = Hallucination.measure(test_case,
  adapter: :anthropic,
  model: "claude-3-haiku-20240307"
)
Error Handling
case Hallucination.measure(test_case) do
  {:ok, result} ->
    if result.success do
      IO.puts("No significant hallucinations detected")
    else
      IO.puts("Hallucination score too high: #{result.score}")
    end

  {:error, {:missing_params, [:context]}} ->
    IO.puts("Missing context")

  {:error, {:api_error, status, body}} ->
    IO.puts("API error: #{status}")
end
Best Practices
Provide Authoritative Context
Include contexts that represent ground truth:
test_case = TestCase.new!(
  input: "What are the product specifications?",
  actual_output: "The laptop has 16GB RAM and a 256GB SSD.",
  context: [
    "Product spec: 16GB DDR4 RAM",
    "Storage: 512GB NVMe SSD"  # Note: this will detect the contradiction
  ]
)
Use with Faithfulness for Complete Coverage
alias DeepEvalEx.Metrics.{Faithfulness, Hallucination}

# Faithfulness: Are claims supported?
{:ok, faithfulness_result} = Faithfulness.measure(test_case)

# Hallucination: Does output contradict context?
{:ok, hallucination_result} = Hallucination.measure(test_case)
Performance Considerations
	Hallucination makes fewer LLM calls than Faithfulness
	Use gpt-4o-mini for faster, cheaper evaluations
	Set include_reason: false to skip reason generation

Comparison with Faithfulness
	Aspect	Hallucination	Faithfulness
	Focus	Detects contradictions	Verifies claim support
	Score interpretation	Lower is better	Higher is better
	LLM calls	Fewer (verdicts + reason)	More (truths, claims, verdicts, reason)
	Verdicts	yes/no only	yes/no/idk
	Best for	Quick contradiction check	Detailed claim analysis

When to Choose Each
	Use Hallucination when you need a faster, simpler check for contradictions
	Use Faithfulness when you need detailed claim-by-claim analysis
	Use both for comprehensive RAG evaluation

Example: Complete Evaluation
alias DeepEvalEx.{TestCase, Metrics.Hallucination}

# Test case with potential hallucination
test_case = TestCase.new!(
  input: "Tell me about Einstein's Nobel Prize.",
  actual_output: """
  Einstein won the Nobel Prize in Physics in 1969 for his work on
  the photoelectric effect. This groundbreaking discovery revolutionized
  our understanding of quantum mechanics.
  """,
  context: [
    "Albert Einstein won the Nobel Prize in Physics in 1921.",
    "Einstein received the prize for his explanation of the photoelectric effect.",
    "The photoelectric effect demonstrated the quantum nature of light."
  ]
)

{:ok, result} = Hallucination.measure(test_case)

IO.puts("Hallucination Score: #{result.score}")
IO.puts("Success: #{result.success}")
IO.puts("Reason: #{result.reason}")

# Expected output:
# Hallucination Score: 0.333... (1 contradiction out of 3)
# Success: true (0.33 <= 0.5)
# Reason: The output contradicts the year 1921 by stating 1969...
Source
Ported from deepeval/metrics/hallucination/hallucination.py
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Answer Relevancy measures whether the statements in an LLM's output are relevant to addressing the input question. This metric evaluates the appropriateness and focus of responses, ensuring the LLM stays on topic.
When to Use
	Evaluating chatbot and Q&A system responses
	Ensuring LLM outputs address the user's question
	Detecting off-topic or rambling responses
	Quality assurance for customer support AI
	Filtering irrelevant content from LLM outputs

How It Works
	Extract statements - Identify individual statements from the actual output
	Generate verdicts - For each statement, determine if it's:	yes - Relevant to addressing the input
	no - Irrelevant to the input
	idk - Ambiguous (supporting information)


	Calculate score - (yes + idk) / total statements
	Higher score is better - Success when score ≥ threshold

Note: idk verdicts are counted as relevant since they represent supporting information that doesn't detract from the answer.
Required Parameters
	Parameter	Description
	:input	The input prompt/question
	:actual_output	The LLM's response

Basic Usage
alias DeepEvalEx.{TestCase, Metrics.AnswerRelevancy}

test_case = TestCase.new!(
  input: "What are the features of the new laptop?",
  actual_output: "The laptop has a Retina display and 12-hour battery life."
)

{:ok, result} = AnswerRelevancy.measure(test_case)

result.score   # => 1.0 (all statements are relevant)
result.reason  # => "All statements directly address the question..."
result.success # => true (score >= threshold)
Options
	Option	Type	Default	Description
	:threshold	float	0.5	Pass/fail threshold
	:include_reason	boolean	true	Generate explanation
	:adapter	atom	:openai	LLM adapter to use
	:model	string	default	Model name

Understanding Scores
	Score	Meaning
	1.0	All statements relevant or supporting
	0.5	Half of statements are irrelevant
	0.0	All statements are irrelevant

Verdict Types
Yes - Relevant
Statement directly addresses the input question.
# Input: "What are the features of the new laptop?"
# Statement: "The laptop has a high-resolution Retina display."
# Verdict: yes (directly relevant)
No - Irrelevant
Statement does not address the input question.
# Input: "What are the features of the new laptop?"
# Statement: "The weather is nice today."
# Verdict: no (completely off-topic)
Idk - Ambiguous/Supporting
Statement provides context but doesn't directly answer.
# Input: "What are the features of the new laptop?"
# Statement: "Our company was founded in 2010."
# Verdict: idk (tangentially related background info)
Skipping Reason Generation
For faster evaluation, skip reason generation:
{:ok, result} = AnswerRelevancy.measure(test_case,
  include_reason: false
)

result.reason  # => nil
Result Structure
%DeepEvalEx.Result{
  metric: "Answer Relevancy",
  score: 0.75,
  success: true,
  threshold: 0.5,
  reason: "The score is 0.75 because 3 of 4 statements are relevant...",
  latency_ms: 1800,
  metadata: %{
    statement_count: 4,
    statements: ["Statement 1", "Statement 2", ...],
    verdicts: [
      %{verdict: :yes, reason: nil},
      %{verdict: :no, reason: "Off-topic statement about weather"},
      ...
    ]
  }
}
Adjusting Threshold
# Strict: require all statements to be relevant
{:ok, result} = AnswerRelevancy.measure(test_case, threshold: 1.0)

# Lenient: allow some irrelevant statements
{:ok, result} = AnswerRelevancy.measure(test_case, threshold: 0.3)
Specifying LLM Model
# Use a specific model
{:ok, result} = AnswerRelevancy.measure(test_case,
  adapter: :openai,
  model: "gpt-4o"
)

# Or use Anthropic
{:ok, result} = AnswerRelevancy.measure(test_case,
  adapter: :anthropic,
  model: "claude-3-haiku-20240307"
)
Error Handling
case AnswerRelevancy.measure(test_case) do
  {:ok, result} ->
    if result.success do
      IO.puts("Response is relevant: #{result.score}")
    else
      IO.puts("Too many irrelevant statements: #{result.score}")
    end

  {:error, {:missing_params, params}} ->
    IO.puts("Missing required params: #{inspect(params)}")

  {:error, {:api_error, status, body}} ->
    IO.puts("API error: #{status}")
end
Best Practices
Write Clear, Specific Inputs
Clear inputs help the metric accurately assess relevance:
# Good: specific question
test_case = TestCase.new!(
  input: "What is the return policy for electronics?",
  actual_output: "Electronics can be returned within 14 days..."
)

# Avoid: vague inputs make relevance harder to assess
test_case = TestCase.new!(
  input: "Tell me about stuff",
  actual_output: "..."
)
Use with Other Metrics
Combine Answer Relevancy with other metrics for comprehensive evaluation:
alias DeepEvalEx.Metrics.{AnswerRelevancy, Faithfulness, Hallucination}

# For RAG applications
metrics = [
  AnswerRelevancy,  # Is the response on-topic?
  Faithfulness,     # Are claims supported by context?
  Hallucination     # Does it contradict context?
]

results = DeepEvalEx.evaluate(test_case, metrics)
Performance Considerations
	Answer Relevancy makes multiple LLM calls (statements, verdicts, reason)
	Use gpt-4o-mini for faster, cheaper evaluations
	Set include_reason: false to skip one LLM call

Example: Complete Evaluation
alias DeepEvalEx.{TestCase, Metrics.AnswerRelevancy}

# Test case with mixed relevance
test_case = TestCase.new!(
  input: "What programming languages does the API support?",
  actual_output: """
  The API supports Python, JavaScript, and Ruby client libraries.
  Our office is located in San Francisco.
  All libraries are available on GitHub with MIT license.
  We also have a delicious coffee machine in the break room.
  """
)

{:ok, result} = AnswerRelevancy.measure(test_case)

IO.puts("Answer Relevancy Score: #{result.score}")
IO.puts("Success: #{result.success}")
IO.puts("Reason: #{result.reason}")

# Expected output:
# Answer Relevancy Score: 0.5 (2 relevant, 2 irrelevant)
# Success: true (0.5 >= 0.5)
# Reason: The score is 0.5 because while the API languages are addressed,
#         statements about the office location and coffee machine are irrelevant...
Comparison with Other Metrics
	Metric	Focus	Use Case
	Answer Relevancy	Is output on-topic?	General Q&A quality
	Faithfulness	Are claims supported?	RAG grounding
	Hallucination	Does output contradict?	Fact verification

When to Choose Each
	Use Answer Relevancy to ensure responses stay focused on the question
	Use Faithfulness when you need to verify claims against source documents
	Use Hallucination when detecting contradictions is critical
	Use all three for comprehensive RAG evaluation

Source
Ported from deepeval/metrics/answer_relevancy/answer_relevancy.py
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Contextual Precision measures how well a retrieval system ranks relevant context nodes higher than irrelevant ones. This is a key metric for evaluating RAG (Retrieval-Augmented Generation) pipelines, particularly the quality of the retrieval component.
When to Use
	Evaluating RAG retrieval system ranking quality
	Optimizing retrieval algorithms to prioritize relevant documents
	Comparing different retrieval strategies
	Quality assurance for search and recommendation systems
	Tuning re-ranking models

How It Works
	Generate verdicts - For each retrieval context node, determine if it's:	yes - Useful in arriving at the expected output
	no - Not useful/irrelevant


	Calculate score - Weighted cumulative precision (Average Precision):	For each relevant node at position k: precision@k = relevant_so_far / k
	Score = sum(precision@k for relevant nodes) / total_relevant_nodes


	Higher score is better - Success when score ≥ threshold

Why Order Matters
The score rewards having relevant nodes ranked first. The same set of verdicts produces different scores based on ordering:
	Ranking	Score	Explanation
	[yes, yes, no]	1.0	Relevant nodes first
	[yes, no, yes]	0.83	Irrelevant in middle
	[no, yes, yes]	0.58	Irrelevant node first
	[no, no, yes]	0.33	Relevant node last

Required Parameters
	Parameter	Description
	:input	The input prompt/question
	:expected_output	The expected/ground truth output
	:retrieval_context	List of retrieved context documents (ordered by rank)

Basic Usage
alias DeepEvalEx.{TestCase, Metrics.ContextualPrecision}

test_case = TestCase.new!(
  input: "Who won the Nobel Prize in 1921?",
  expected_output: "Einstein won the Nobel Prize in 1921 for the photoelectric effect.",
  retrieval_context: [
    "Einstein won the Nobel Prize in 1921.",
    "The prize was for the photoelectric effect.",
    "There was a cat."
  ]
)

{:ok, result} = ContextualPrecision.measure(test_case)

result.score   # => 1.0 (relevant nodes ranked first)
result.reason  # => "All relevant nodes are ranked at the top..."
result.success # => true (score >= threshold)
Options
	Option	Type	Default	Description
	:threshold	float	0.5	Pass/fail threshold
	:include_reason	boolean	true	Generate explanation
	:adapter	atom	:openai	LLM adapter to use
	:model	string	default	Model name

Understanding the Score Calculation
The score uses weighted cumulative precision, similar to Average Precision in information retrieval:
For each relevant node at position k:
  precision@k = (number of relevant nodes so far) / k

Score = sum(precision@k) / total_relevant_nodes
Example Calculation
Given verdicts: [yes, no, yes]
Position 1 (yes): precision@1 = 1/1 = 1.0
Position 2 (no):  skip (not relevant)
Position 3 (yes): precision@3 = 2/3 = 0.67

Score = (1.0 + 0.67) / 2 = 0.83
Using Context Alias
You can use context as an alias for retrieval_context:
test_case = TestCase.new!(
  input: "Question",
  expected_output: "Answer",
  context: ["Doc 1", "Doc 2", "Doc 3"]  # Same as retrieval_context
)
Skipping Reason Generation
For faster evaluation, skip reason generation:
{:ok, result} = ContextualPrecision.measure(test_case,
  include_reason: false
)

result.reason  # => nil
Result Structure
%DeepEvalEx.Result{
  metric: "Contextual Precision",
  score: 0.83,
  success: true,
  threshold: 0.5,
  reason: "The score is 0.83 because the third node is irrelevant...",
  latency_ms: 1500,
  metadata: %{
    context_count: 3,
    verdicts: [
      %{verdict: :yes, reason: "Contains Nobel Prize info."},
      %{verdict: :no, reason: "Cat is not relevant."},
      %{verdict: :yes, reason: "Contains photoelectric effect info."}
    ]
  }
}
Adjusting Threshold
# Strict: require excellent ranking
{:ok, result} = ContextualPrecision.measure(test_case, threshold: 0.9)

# Lenient: allow some ranking issues
{:ok, result} = ContextualPrecision.measure(test_case, threshold: 0.3)
Specifying LLM Model
# Use a specific model
{:ok, result} = ContextualPrecision.measure(test_case,
  adapter: :openai,
  model: "gpt-4o"
)

# Or use Anthropic
{:ok, result} = ContextualPrecision.measure(test_case,
  adapter: :anthropic,
  model: "claude-3-haiku-20240307"
)
Error Handling
case ContextualPrecision.measure(test_case) do
  {:ok, result} ->
    if result.success do
      IO.puts("Good retrieval ranking: #{result.score}")
    else
      IO.puts("Ranking needs improvement: #{result.score}")
    end

  {:error, {:missing_params, params}} ->
    IO.puts("Missing required params: #{inspect(params)}")

  {:error, {:api_error, status, body}} ->
    IO.puts("API error: #{status}")
end
Best Practices
Provide Clear Expected Output
The expected output helps the LLM judge relevance:
# Good: specific expected output
test_case = TestCase.new!(
  input: "What is the capital of France?",
  expected_output: "Paris is the capital of France.",
  retrieval_context: [...]
)

# Avoid: vague expected output
test_case = TestCase.new!(
  input: "What is the capital of France?",
  expected_output: "A city in Europe.",  # Too vague
  retrieval_context: [...]
)
Order Matters
The retrieval context list should be in the order returned by your retrieval system (highest ranked first):
# Correct: ordered by retrieval rank
retrieval_context: [
  "Most relevant doc (rank 1)",
  "Second most relevant (rank 2)",
  "Third doc (rank 3)"
]
Use with Contextual Recall
Combine with Contextual Recall for comprehensive retrieval evaluation:
alias DeepEvalEx.Metrics.{ContextualPrecision, ContextualRecall}

# Precision: Are relevant docs ranked higher?
{:ok, precision} = ContextualPrecision.measure(test_case)

# Recall: Did we retrieve all relevant information?
{:ok, recall} = ContextualRecall.measure(test_case)
Comparison with Related Metrics
	Metric	Focus	Use Case
	Contextual Precision	Ranking quality	Optimize retrieval ordering
	Contextual Recall	Coverage	Ensure all relevant info retrieved
	Faithfulness	Grounding	Verify output uses context

When to Choose Each
	Use Contextual Precision to evaluate if your retrieval system ranks relevant documents first
	Use Contextual Recall to evaluate if all relevant information is retrieved
	Use Faithfulness to evaluate if the LLM output is grounded in the retrieved context
	Use all three for comprehensive RAG evaluation

Example: Comparing Retrieval Strategies
alias DeepEvalEx.{TestCase, Metrics.ContextualPrecision}

base_test = %{
  input: "What are the health benefits of exercise?",
  expected_output: "Exercise improves cardiovascular health and mental well-being."
}

# Strategy A: BM25 retrieval
strategy_a = TestCase.new!(Map.merge(base_test, %{
  retrieval_context: [
    "Exercise strengthens the heart.",
    "Today's weather is sunny.",
    "Physical activity releases endorphins."
  ]
}))

# Strategy B: Semantic search
strategy_b = TestCase.new!(Map.merge(base_test, %{
  retrieval_context: [
    "Exercise strengthens the heart.",
    "Physical activity releases endorphins.",
    "Today's weather is sunny."
  ]
}))

{:ok, result_a} = ContextualPrecision.measure(strategy_a)
{:ok, result_b} = ContextualPrecision.measure(strategy_b)

IO.puts("BM25 score: #{result_a.score}")      # Lower (irrelevant in middle)
IO.puts("Semantic score: #{result_b.score}")  # Higher (relevant first)
Source
Ported from deepeval/metrics/contextual_precision/contextual_precision.py
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Contextual Recall measures whether sentences in the expected output can be attributed to the retrieval context. This evaluates if the retrieved context contains all the information needed to produce the expected answer.
When to Use
	Evaluating RAG retrieval coverage
	Ensuring retrieved context contains all necessary information
	Identifying gaps in retrieval results
	Quality assurance for knowledge base completeness
	Debugging retrieval failures

How It Works
	Generate verdicts - For each sentence in expected output, determine if it's:	yes - Can be attributed to nodes in retrieval context
	no - Cannot be attributed to any context


	Calculate score - (attributed sentences) / (total sentences)
	Higher score is better - Success when score ≥ threshold

Precision vs Recall
	Metric	Question	Focus
	Contextual Precision	Are retrieved nodes useful?	Ranking quality
	Contextual Recall	Is expected output covered?	Coverage

Required Parameters
	Parameter	Description
	:input	The input prompt/question
	:expected_output	The expected/ground truth output
	:retrieval_context	List of retrieved context documents

Basic Usage
alias DeepEvalEx.{TestCase, Metrics.ContextualRecall}

test_case = TestCase.new!(
  input: "What is the capital of France?",
  expected_output: "Paris is the capital of France. It is known for the Eiffel Tower.",
  retrieval_context: [
    "Paris is the capital city of France.",
    "The Eiffel Tower is located in Paris."
  ]
)

{:ok, result} = ContextualRecall.measure(test_case)

result.score   # => 1.0 (all sentences attributable)
result.reason  # => "All sentences can be attributed to context nodes..."
result.success # => true (score >= threshold)
Options
	Option	Type	Default	Description
	:threshold	float	0.5	Pass/fail threshold
	:include_reason	boolean	true	Generate explanation
	:adapter	atom	:openai	LLM adapter to use
	:model	string	default	Model name

Understanding Scores
	Score	Meaning
	1.0	All sentences attributable to context
	0.5	Half of sentences attributable
	0.0	No sentences attributable

Using Context Alias
You can use context as an alias for retrieval_context:
test_case = TestCase.new!(
  input: "Question",
  expected_output: "Answer with multiple sentences.",
  context: ["Doc 1", "Doc 2"]  # Same as retrieval_context
)
Skipping Reason Generation
For faster evaluation, skip reason generation:
{:ok, result} = ContextualRecall.measure(test_case,
  include_reason: false
)

result.reason  # => nil
Result Structure
%DeepEvalEx.Result{
  metric: "Contextual Recall",
  score: 0.5,
  success: true,
  threshold: 0.5,
  reason: "The score is 0.5 because only one of two sentences is attributable...",
  latency_ms: 1500,
  metadata: %{
    sentence_count: 2,
    context_count: 3,
    verdicts: [
      %{verdict: :yes, reason: "Attributed to 1st node: 'Paris is the capital...'"},
      %{verdict: :no, reason: "No context about population."}
    ]
  }
}
Adjusting Threshold
# Strict: require full coverage
{:ok, result} = ContextualRecall.measure(test_case, threshold: 1.0)

# Lenient: allow some gaps
{:ok, result} = ContextualRecall.measure(test_case, threshold: 0.3)
Specifying LLM Model
# Use a specific model
{:ok, result} = ContextualRecall.measure(test_case,
  adapter: :openai,
  model: "gpt-4o"
)

# Or use Anthropic
{:ok, result} = ContextualRecall.measure(test_case,
  adapter: :anthropic,
  model: "claude-3-haiku-20240307"
)
Error Handling
case ContextualRecall.measure(test_case) do
  {:ok, result} ->
    if result.success do
      IO.puts("Good retrieval coverage: #{result.score}")
    else
      IO.puts("Missing context - coverage only #{result.score}")
    end

  {:error, {:missing_params, params}} ->
    IO.puts("Missing required params: #{inspect(params)}")

  {:error, {:api_error, status, body}} ->
    IO.puts("API error: #{status}")
end
Best Practices
Write Complete Expected Output
Include all information that should be covered:
# Good: complete expected output
test_case = TestCase.new!(
  input: "What are the features of Paris?",
  expected_output: "Paris is the capital of France. It has the Eiffel Tower. The city has a population of about 2 million.",
  retrieval_context: [...]
)

# Each sentence will be checked for attribution
Use with Contextual Precision
Combine both metrics for comprehensive retrieval evaluation:
alias DeepEvalEx.Metrics.{ContextualPrecision, ContextualRecall}

# Precision: Are retrieved nodes useful? (ranking)
{:ok, precision} = ContextualPrecision.measure(test_case)

# Recall: Is expected output covered? (coverage)
{:ok, recall} = ContextualRecall.measure(test_case)

# Both metrics complement each other:
# - High precision, low recall: Good ranking but missing documents
# - Low precision, high recall: Complete but noisy retrieval
# - High both: Excellent retrieval
Interpret Low Recall Scores
A low recall score indicates retrieval gaps:
{:ok, result} = ContextualRecall.measure(test_case)

if result.score < 0.5 do
  # Check which sentences are not attributable
  unattributed =
    result.metadata.verdicts
    |> Enum.filter(fn v -> v.verdict == :no end)
    |> Enum.map(fn v -> v.reason end)

  IO.puts("Missing information for: #{inspect(unattributed)}")
end
Comparison with Related Metrics
	Metric	Focus	Use Case
	Contextual Recall	Coverage	Ensure all info is retrieved
	Contextual Precision	Ranking	Optimize retrieval ordering
	Faithfulness	Grounding	Verify output uses context

When to Choose Each
	Use Contextual Recall to evaluate if your retrieval system retrieves all necessary information
	Use Contextual Precision to evaluate if relevant documents are ranked first
	Use Faithfulness to evaluate if the LLM output is grounded in the retrieved context
	Use all three for comprehensive RAG evaluation

Example: Diagnosing Retrieval Gaps
alias DeepEvalEx.{TestCase, Metrics.ContextualRecall}

test_case = TestCase.new!(
  input: "Tell me about Einstein's Nobel Prize",
  expected_output: """
  Einstein won the Nobel Prize in Physics in 1921.
  He received it for his explanation of the photoelectric effect.
  The award ceremony was held in Stockholm.
  """,
  retrieval_context: [
    "Albert Einstein won the Nobel Prize in Physics in 1921.",
    "Einstein's work on the photoelectric effect earned him the Nobel Prize."
  ]
)

{:ok, result} = ContextualRecall.measure(test_case)

IO.puts("Contextual Recall: #{result.score}")
# Expected: 0.67 (2 of 3 sentences attributable)

# The verdict reveals missing information:
# - Sentence 1: yes (Nobel Prize in 1921)
# - Sentence 2: yes (photoelectric effect)
# - Sentence 3: no (no context about Stockholm ceremony)
Source
Ported from deepeval/metrics/contextual_recall/contextual_recall.py
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DeepEvalEx.TestCase represents a test case for LLM evaluation.
Overview
A test case contains the input prompt, the LLM's actual output, and optional context for evaluation. Different metrics require different fields to be populated.
Fields
	Field	Type	Description
	input	String.t()	The input prompt sent to the LLM (required)
	actual_output	String.t()	The LLM's response to evaluate
	expected_output	String.t()	The expected/ground truth output
	retrieval_context	[String.t()]	List of retrieved context chunks for RAG
	context	[String.t()]	Alias for retrieval_context
	tools_called	[ToolCall.t()]	List of tool calls made by the LLM
	expected_tools	[ToolCall.t()]	Expected tool calls for tool use evaluation
	metadata	map()	Additional metadata
	name	String.t()	Optional name/identifier for the test case
	tags	[String.t()]	Tags for filtering/grouping

Creating Test Cases
Using new!/1
alias DeepEvalEx.TestCase

# Basic test case
test_case = TestCase.new!(
  input: "What is the capital of France?",
  actual_output: "The capital of France is Paris."
)

# With expected output (for comparison metrics)
test_case = TestCase.new!(
  input: "What is 2 + 2?",
  actual_output: "4",
  expected_output: "4"
)

# RAG evaluation (with retrieval context)
test_case = TestCase.new!(
  input: "What are the benefits of exercise?",
  actual_output: "Exercise improves cardiovascular health and mood.",
  retrieval_context: [
    "Regular exercise strengthens the heart.",
    "Physical activity releases endorphins."
  ]
)
Using new/1 (with error handling)
case TestCase.new(input: "Question", actual_output: "Answer") do
  {:ok, test_case} -> test_case
  {:error, changeset} -> handle_error(changeset)
end
Direct struct creation
%DeepEvalEx.TestCase{
  input: "Question",
  actual_output: "Answer"
}
Context Alias
The context field is an alias for retrieval_context. Both work interchangeably:
# These are equivalent
TestCase.new!(input: "Q", actual_output: "A", context: ["doc1", "doc2"])
TestCase.new!(input: "Q", actual_output: "A", retrieval_context: ["doc1", "doc2"])
Metric Requirements
Different metrics require different fields:
	Metric	Required Fields
	ExactMatch	input, actual_output, expected_output
	GEval	Configurable via evaluation_params
	Faithfulness	input, actual_output, retrieval_context
	Hallucination	input, actual_output, context
	AnswerRelevancy	input, actual_output
	ContextualPrecision	input, retrieval_context, expected_output
	ContextualRecall	input, retrieval_context, expected_output

Helper Functions
get_retrieval_context/1
Returns the effective retrieval context:
TestCase.get_retrieval_context(test_case)
# => ["doc1", "doc2"]
validate_params/2
Validates that required parameters are present:
TestCase.validate_params(test_case, [:input, :actual_output, :retrieval_context])
# => :ok | {:error, {:missing_params, [:retrieval_context]}}
Type Specification
@type t :: %DeepEvalEx.TestCase{
  input: String.t(),
  actual_output: String.t() | nil,
  expected_output: String.t() | nil,
  retrieval_context: [String.t()] | nil,
  context: [String.t()] | nil,
  tools_called: [ToolCall.t()] | nil,
  expected_tools: [ToolCall.t()] | nil,
  metadata: map() | nil,
  name: String.t() | nil,
  tags: [String.t()] | nil
}
See Also
	Result - Evaluation results
	Metrics Overview - Available metrics and their requirements
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DeepEvalEx.Result represents the result of evaluating a test case against a metric.
Overview
Every metric evaluation returns a Result struct containing the score, success status, and optional reasoning from LLM-based metrics.
Fields
	Field	Type	Description
	metric	String.t()	Name of the metric that produced this result
	score	float()	Numeric score from 0.0 to 1.0
	success	boolean()	Whether the score meets the threshold
	reason	String.t()	Explanation for the score (LLM-based metrics)
	threshold	float()	The threshold used for pass/fail
	metadata	map()	Additional metric-specific data
	evaluation_cost	float()	Cost of LLM calls for this evaluation
	latency_ms	integer()	Time taken for evaluation in milliseconds

Creating Results
Results are typically created by metrics, but you can create them manually:
alias DeepEvalEx.Result

result = Result.new(
  metric: "CustomMetric",
  score: 0.85,
  threshold: 0.5,
  reason: "The response meets quality criteria."
)

result.score     # => 0.85
result.success   # => true (score >= threshold)
Understanding Scores
Standard Metrics (Higher is Better)
Most metrics follow the pattern: success = score >= threshold
# Score 0.8 with threshold 0.5 => success
{:ok, result} = Faithfulness.measure(test_case, threshold: 0.5)
result.score    # => 0.8
result.success  # => true
Inverted Metrics (Lower is Better)
Some metrics like Hallucination are inverted: success = score <= threshold
# Score 0.1 with threshold 0.5 => success (low hallucination)
{:ok, result} = Hallucination.measure(test_case, threshold: 0.5)
result.score    # => 0.1
result.success  # => true
Working with Results
Check Success
if Result.success?(result) do
  IO.puts("Evaluation passed!")
else
  IO.puts("Evaluation failed: #{result.reason}")
end
Get Summary
Result.summary(result)
# => "Faithfulness: PASS (85.0%) - 4 out of 5 claims are supported."
String Representation
Results implement String.Chars:
IO.puts(result)
# => "Faithfulness: PASS (85.0%) - 4 out of 5 claims are supported."
Inspect
Results have a custom Inspect implementation:
inspect(result)
# => #DeepEvalEx.Result<metric: "Faithfulness", score: 0.85, status: "PASS", threshold: 0.5>
Metadata
Metrics include additional data in the metadata field:
# Faithfulness metadata
result.metadata
# => %{
#   claims: ["claim1", "claim2", "claim3"],
#   truths: ["truth1", "truth2"],
#   verdicts: [
#     %{verdict: :yes, reason: "Supported by truth 1"},
#     %{verdict: :no, reason: "Not found in context"},
#     %{verdict: :idk, reason: "Partially supported"}
#   ]
# }

# ContextualPrecision metadata
result.metadata
# => %{
#   verdicts: [%{verdict: :yes}, %{verdict: :no}],
#   context_count: 2,
#   relevant_count: 1
# }
Example: Processing Results
alias DeepEvalEx.{TestCase, Metrics, Result}

test_case = TestCase.new!(
  input: "What is Elixir?",
  actual_output: "Elixir is a functional programming language.",
  retrieval_context: ["Elixir is a functional, concurrent language built on Erlang VM."]
)

{:ok, result} = Metrics.Faithfulness.measure(test_case)

IO.puts("Metric: #{result.metric}")
IO.puts("Score: #{Float.round(result.score * 100, 1)}%")
IO.puts("Passed: #{result.success}")
IO.puts("Threshold: #{result.threshold}")
IO.puts("Latency: #{result.latency_ms}ms")

if result.reason do
  IO.puts("Reason: #{result.reason}")
end

if result.metadata[:verdicts] do
  IO.puts("Verdicts:")
  Enum.each(result.metadata.verdicts, fn v ->
    IO.puts("  - #{v.verdict}: #{v.reason}")
  end)
end
Type Specification
@type t :: %DeepEvalEx.Result{
  metric: String.t(),
  score: float(),
  success: boolean(),
  reason: String.t() | nil,
  threshold: float(),
  metadata: map() | nil,
  evaluation_cost: float() | nil,
  latency_ms: non_neg_integer() | nil
}
See Also
	TestCase - Input for evaluations
	Evaluator - Batch evaluation
	Metrics Overview - Available metrics
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    Evaluator

DeepEvalEx.Evaluator provides concurrent evaluation of test cases against metrics.
Overview
The Evaluator leverages BEAM's lightweight processes to run evaluations concurrently, making it efficient for batch processing large numbers of test cases.
Basic Usage
Evaluate Multiple Test Cases
alias DeepEvalEx.{TestCase, Evaluator, Metrics}

test_cases = [
  TestCase.new!(input: "Q1", actual_output: "A1", expected_output: "A1"),
  TestCase.new!(input: "Q2", actual_output: "A2", expected_output: "A2"),
  TestCase.new!(input: "Q3", actual_output: "A3", expected_output: "A3")
]

metrics = [Metrics.ExactMatch]

results = Evaluator.evaluate(test_cases, metrics)
# => [[%Result{}], [%Result{}], [%Result{}]]
Multiple Metrics Per Test Case
metrics = [
  Metrics.ExactMatch,
  Metrics.Faithfulness,
  Metrics.AnswerRelevancy
]

results = Evaluator.evaluate(test_cases, metrics)
# => [
#   [%Result{metric: "ExactMatch"}, %Result{metric: "Faithfulness"}, %Result{metric: "AnswerRelevancy"}],
#   [%Result{metric: "ExactMatch"}, %Result{metric: "Faithfulness"}, %Result{metric: "AnswerRelevancy"}],
#   ...
# ]
Options
	Option	Type	Default	Description
	:concurrency	integer	schedulers * 2	Maximum concurrent evaluations
	:timeout	integer	60_000	Timeout per test case (ms)
	:threshold	float	0.5	Default threshold for all metrics
	:model	string	configured	LLM model for LLM-based metrics
	:adapter	atom	configured	LLM adapter to use

Controlling Concurrency
# Limit concurrent evaluations (useful for rate-limited APIs)
results = Evaluator.evaluate(test_cases, metrics,
  concurrency: 5
)

# Maximum parallelism
results = Evaluator.evaluate(test_cases, metrics,
  concurrency: 50
)
Setting Timeout
# Longer timeout for complex evaluations
results = Evaluator.evaluate(test_cases, metrics,
  timeout: 120_000  # 2 minutes
)
Specifying LLM Options
results = Evaluator.evaluate(test_cases, metrics,
  adapter: :openai,
  model: "gpt-4o",
  threshold: 0.7
)
Single Test Case Evaluation
evaluate_single/3
Evaluate one test case against all metrics:
results = Evaluator.evaluate_single(test_case, metrics, opts)
# => [%Result{}, %Result{}, ...]
evaluate_metric/3
Evaluate one test case against one metric:
result = Evaluator.evaluate_metric(test_case, Metrics.Faithfulness, opts)
# => %Result{}
Return Value Structure
The evaluate/3 function returns a list of result lists:
results = Evaluator.evaluate(test_cases, metrics)

# results[i] = results for test_cases[i]
# results[i][j] = result for test_cases[i] with metrics[j]

Enum.each(Enum.zip(test_cases, results), fn {test_case, test_results} ->
  IO.puts("Test: #{test_case.input}")
  Enum.each(test_results, fn result ->
    IO.puts("  #{result.metric}: #{result.score}")
  end)
end)
Error Handling
Errors are captured in the result rather than raising:
results = Evaluator.evaluate(test_cases, metrics)

Enum.each(List.flatten(results), fn result ->
  if result.success do
    IO.puts("#{result.metric}: PASS")
  else
    IO.puts("#{result.metric}: FAIL - #{result.reason}")
  end
end)
Timeout Handling
# If evaluation times out:
result.reason  # => "Evaluation timed out"
result.score   # => 0.0
result.success # => false
Telemetry Events
The Evaluator emits telemetry events:
# Batch start
[:deep_eval_ex, :evaluation, :start]
# Measurements: %{test_case_count: 10, metric_count: 3}

# Batch complete
[:deep_eval_ex, :evaluation, :stop]
# Measurements: %{duration: 5000, test_case_count: 10}
See Telemetry Guide for more details.
Example: Full Evaluation Pipeline
alias DeepEvalEx.{TestCase, Evaluator, Metrics, Result}

# 1. Prepare test cases
test_cases =
  my_test_data
  |> Enum.map(fn %{question: q, answer: a, context: c} ->
    TestCase.new!(
      input: q,
      actual_output: a,
      retrieval_context: c
    )
  end)

# 2. Define metrics
metrics = [
  Metrics.Faithfulness,
  Metrics.AnswerRelevancy,
  Metrics.Hallucination
]

# 3. Run evaluation
results = Evaluator.evaluate(test_cases, metrics,
  concurrency: 10,
  threshold: 0.7,
  model: "gpt-4o-mini"
)

# 4. Analyze results
all_results = List.flatten(results)
pass_count = Enum.count(all_results, & &1.success)
total = length(all_results)

IO.puts("Passed: #{pass_count}/#{total}")

# Group by metric
by_metric = Enum.group_by(all_results, & &1.metric)

Enum.each(by_metric, fn {metric, metric_results} ->
  avg_score = Enum.sum(Enum.map(metric_results, & &1.score)) / length(metric_results)
  IO.puts("#{metric}: avg score #{Float.round(avg_score, 2)}")
end)
See Also
	TestCase - Creating test cases
	Result - Understanding results
	Telemetry Guide - Monitoring evaluations
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    LLM Adapters

DeepEvalEx.LLM.Adapter is the behaviour for LLM providers.
Overview
DeepEvalEx uses adapters to abstract away differences between LLM providers. The adapter layer handles API communication, structured outputs, and provider-specific features.
Available Adapters
	Adapter	Module	Status
	OpenAI	DeepEvalEx.LLM.Adapters.OpenAI	Implemented
	Anthropic	DeepEvalEx.LLM.Adapters.Anthropic	Planned
	Ollama	DeepEvalEx.LLM.Adapters.Ollama	Planned
	Mock	DeepEvalEx.LLM.Adapters.Mock	For testing

Using Adapters
Default Configuration
Configure in config/config.exs:
config :deep_eval_ex,
  default_model: {:openai, "gpt-4o-mini"},
  openai_api_key: System.get_env("OPENAI_API_KEY")
Per-Evaluation Override
{:ok, result} = Faithfulness.measure(test_case,
  adapter: :openai,
  model: "gpt-4o"
)
Using Adapter Tuples
{:ok, result} = Faithfulness.measure(test_case,
  adapter: {:openai, "gpt-4o"}
)
Adapter Behaviour
All adapters implement the DeepEvalEx.LLM.Adapter behaviour:
@callback generate(prompt, opts) :: {:ok, String.t()} | {:error, term()}
@callback generate_with_schema(prompt, schema, opts) :: {:ok, map()} | {:error, term()}
@callback model_name(opts) :: String.t()
@callback supports_structured_outputs?() :: boolean()
@callback supports_log_probs?() :: boolean()
@callback supports_multimodal?() :: boolean()
OpenAI Adapter
Configuration
config :deep_eval_ex,
  openai_api_key: System.get_env("OPENAI_API_KEY"),
  openai_base_url: "https://api.openai.com/v1"  # optional
Supported Models
	gpt-4o - Most capable
	gpt-4o-mini - Fast and cost-effective (default)
	gpt-4-turbo - Previous generation
	gpt-3.5-turbo - Legacy

Features
	Feature	Supported
	Structured Outputs	Yes
	Log Probabilities	Yes
	Multimodal	Yes

Usage
{:ok, result} = Faithfulness.measure(test_case,
  adapter: :openai,
  model: "gpt-4o-mini"
)
Mock Adapter
For testing without API calls:
alias DeepEvalEx.LLM.Adapters.Mock

# Set up mock response
Mock.set_schema_response(
  ~r/extract.*claims/i,
  %{"claims" => ["Claim 1", "Claim 2"]}
)

# Run evaluation with mock
{:ok, result} = Faithfulness.measure(test_case, adapter: :mock)

# Clear mocks
Mock.clear_responses()
Pattern Matching
Mock responses are matched by regex against the prompt:
# Match any prompt containing "verdicts"
Mock.set_schema_response(~r/verdicts/i, %{"verdicts" => [...]})

# Match specific prompt pattern
Mock.set_schema_response(
  ~r/determine whether.*faithful/i,
  %{"verdicts" => [%{"verdict" => "yes", "reason" => "Supported"}]}
)
Helper Functions
Adapter.get_adapter/1
Resolve adapter module from atom:
Adapter.get_adapter(:openai)
# => DeepEvalEx.LLM.Adapters.OpenAI

Adapter.get_adapter(:mock)
# => DeepEvalEx.LLM.Adapters.Mock
Adapter.default_adapter/0
Get the configured default:
{adapter_module, model} = Adapter.default_adapter()
# => {DeepEvalEx.LLM.Adapters.OpenAI, "gpt-4o-mini"}
Adapter.generate/2
Generate text response:
{:ok, response} = Adapter.generate("What is 2+2?", adapter: :openai)
# => {:ok, "4"}
Adapter.generate_with_schema/3
Generate structured response:
schema = %{
  "type" => "object",
  "properties" => %{
    "answer" => %{"type" => "string"}
  }
}

{:ok, response} = Adapter.generate_with_schema("What is 2+2?", schema, adapter: :openai)
# => {:ok, %{"answer" => "4"}}
Options
Options passed to adapter functions:
	Option	Description
	:model	Model name/identifier
	:temperature	Sampling temperature (0.0-2.0)
	:max_tokens	Maximum tokens in response
	:api_key	API key (overrides config)

{:ok, response} = Adapter.generate(prompt,
  adapter: :openai,
  model: "gpt-4o",
  temperature: 0.0,
  max_tokens: 1000
)
See Also
	Custom LLM Adapters - Building your own adapter
	Configuration - Global configuration
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    Architecture Decision Records

This directory contains Architecture Decision Records (ADRs) for DeepEvalEx.
What is an ADR?
An ADR is a document that captures an important architectural decision made along with its context and consequences. ADRs help teams understand why certain decisions were made and provide historical context for future maintainers.
ADR Index
	ID	Title	Status	Date
	ADR-0001	Behaviour-Based Plugin Architecture	Accepted	2024-12-25
	ADR-0002	Ecto Embedded Schemas Without Database	Accepted	2024-12-25
	ADR-0003	Telemetry-First Observability	Accepted	2024-12-25
	ADR-0004	Concurrent Evaluation with Task.async_stream	Accepted	2024-12-25
	ADR-0005	Multi-Step Prompting for RAG Metrics	Accepted	2024-12-25
	ADR-0006	JSON Schema Mode for Structured LLM Outputs	Accepted	2024-12-25
	ADR-0007	BaseMetric Macro for Automatic Instrumentation	Accepted	2024-12-25

ADR Template
New ADRs should follow the template in template.md.
Statuses
	Proposed - Under discussion
	Accepted - Approved and implemented
	Deprecated - No longer valid, superseded by another ADR
	Superseded - Replaced by a newer ADR (link to replacement)

Contributing
When making significant architectural decisions:
	Copy template.md to a new file with the next sequential number
	Fill in all sections
	Submit for review
	Update the index once accepted
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    ADR-0001: Behaviour-Based Plugin Architecture

Status
Accepted
Date
2024-12-25
Context
DeepEvalEx needs extensibility for two core abstractions:
	Metrics - Different evaluation strategies (exact match, G-Eval, faithfulness, etc.)
	LLM Adapters - Different LLM providers (OpenAI, Anthropic, Ollama, etc.)

Users should be able to implement custom metrics and adapters that integrate seamlessly with the framework, including automatic telemetry instrumentation, validation, and error handling.
Elixir offers two main polymorphism mechanisms: protocols and behaviours.
Decision
Use Elixir behaviours for both metrics and LLM adapters.
Metrics implement DeepEvalEx.Metrics.BaseMetric:
defmodule DeepEvalEx.Metrics.BaseMetric do
  @callback metric_name() :: String.t()
  @callback required_params() :: [atom()]
  @callback do_measure(TestCase.t(), keyword()) :: Result.t()
end
LLM adapters implement DeepEvalEx.LLM.Adapter:
defmodule DeepEvalEx.LLM.Adapter do
  @callback generate(String.t(), keyword()) :: {:ok, String.t()} | {:error, term()}
  @callback generate_with_schema(String.t(), map(), keyword()) :: {:ok, map()} | {:error, term()}
  @callback supports_structured_outputs?() :: boolean()
  @callback model_name(keyword()) :: String.t()
end
Consequences
Positive
	Clear contracts: Behaviours enforce explicit callback definitions with typespecs
	Compile-time checks: Missing callbacks generate warnings/errors at compile time
	Macro integration: __using__ macros can inject shared functionality (validation, telemetry)
	Documentation: Behaviour modules serve as authoritative interface documentation
	Discoverability: IDE autocompletion and documentation tools understand behaviours

Negative
	Less dynamic dispatch: Unlike protocols, behaviours require knowing the module at compile time or passing it explicitly
	No data-driven dispatch: Protocols dispatch on data type; behaviours require explicit module references
	More boilerplate: Each implementation requires @behaviour declaration

Neutral
	Custom metrics/adapters have full feature parity with built-in ones
	Configuration must specify adapter modules explicitly (e.g., adapter: DeepEvalEx.LLM.Adapters.OpenAI)

Alternatives Considered
Protocols
	Rejected: Protocols dispatch on data types, but metrics and adapters are module-based, not data-based. There's no natural "data type" to dispatch on.

Simple function contracts (no behaviour)
	Rejected: Loses compile-time checking and documentation benefits. No enforcement of required callbacks.

GenServer-based plugins
	Rejected: Adds unnecessary process overhead for stateless operations. Metrics and adapters don't need to maintain state between calls.

References
	Elixir Behaviours Documentation
	Protocol vs Behaviour
	DeepEval Python BaseMetric
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    ADR-0002: Ecto Embedded Schemas Without Database

Status
Accepted
Date
2024-12-25
Context
DeepEvalEx needs structured data representations for:
	TestCase - Input definition (input, expected output, context, etc.)
	Result - Evaluation output (metric name, score, success, reason, metadata)
	MetricOutputs - Structured responses from LLM calls (claims, verdicts, etc.)

These structures need:
	Validation of required fields and types
	Clear error messages for invalid data
	JSON serialization/deserialization
	Type safety and documentation

The framework does not require database persistence.
Decision
Use Ecto embedded schemas (use Ecto.Schema with embedded_schema) without any database or Ecto.Repo.
defmodule DeepEvalEx.Schemas.TestCase do
  use Ecto.Schema
  import Ecto.Changeset

  @primary_key false
  embedded_schema do
    field :input, :string
    field :actual_output, :string
    field :expected_output, :string
    field :context, {:array, :string}
    field :retrieval_context, {:array, :string}
  end

  def changeset(test_case, attrs) do
    test_case
    |> cast(attrs, [:input, :actual_output, :expected_output, :context, :retrieval_context])
    |> validate_required([:input])
  end
end
Consequences
Positive
	Familiar patterns: Most Elixir developers know Ecto changesets
	Robust validation: Built-in validators, custom validators, composable changesets
	Type coercion: Automatic type casting with clear error messages
	Documentation: Schema definitions are self-documenting
	No custom code: Leverages well-tested Ecto library for validation

Negative
	Ecto dependency: Adds ~2MB dependency for projects not otherwise using Ecto
	Schema boilerplate: Embedded schemas require more code than plain structs
	Learning curve: Developers unfamiliar with Ecto must learn changeset patterns

Neutral
	No database migrations or Repo configuration needed
	Schemas can be easily extended with additional fields
	JSON encoding/decoding works via Jason with @derive Jason.Encoder

Alternatives Considered
Plain structs with custom validation
	Rejected: Would require reimplementing validation logic that Ecto already provides. More code to maintain and test.

NimbleOptions for validation
	Rejected: NimbleOptions is designed for keyword list options, not nested data structures. Less suitable for complex schemas like TestCase.

TypedStruct + custom validators
	Rejected: TypedStruct handles struct definition but not validation. Would still need custom validation code.

Params library
	Rejected: Less mature than Ecto, smaller community, fewer features.

References
	Ecto Embedded Schemas
	Ecto Changeset
	Using Ecto without a Database
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    ADR-0003: Telemetry-First Observability

Status
Accepted
Date
2024-12-25
Context
DeepEvalEx evaluates LLM outputs, which involves:
	Multiple API calls to LLM providers (potentially expensive)
	Variable latency per evaluation (seconds to minutes)
	Potential for failures and exceptions
	Need for cost tracking and performance monitoring

Users need visibility into:
	Which metrics are being evaluated
	How long each evaluation takes
	Token usage and estimated costs
	Error rates and failure patterns

Decision
Emit telemetry events at every measurement and evaluation level. No Logger calls inside core metrics/evaluator code.
Events emitted:
# Metric-level events
[:deep_eval_ex, :metric, :start]
[:deep_eval_ex, :metric, :stop]
[:deep_eval_ex, :metric, :exception]

# Batch evaluation events
[:deep_eval_ex, :evaluation, :start]
[:deep_eval_ex, :evaluation, :stop]
Event metadata includes:
%{
  metric: "Faithfulness",
  test_case_id: "uuid",
  duration: 1_234_567,  # nanoseconds
  result: %Result{},
  token_usage: %{prompt: 100, completion: 50}
}
Consequences
Positive
	Decoupled observability: Handlers are optional and user-defined
	Composable: Works with Logger, StatsD, Prometheus, Phoenix.LiveDashboard
	Non-invasive: Zero overhead when no handlers attached
	Standard: Follows Elixir ecosystem conventions (Phoenix, Ecto, Oban)
	Flexible: Users choose what to log, measure, or alert on

Negative
	Handler setup required: Users must attach handlers to see any output
	More complex: Simple Logger.info would be easier for basic debugging
	Event discovery: Users must know which events exist and their metadata

Neutral
	Default telemetry handler provided for basic logging (opt-in)
	Metrics are automatically instrumented via BaseMetric macro
	No changes needed to metric implementations for observability

Alternatives Considered
Direct Logger calls
	Rejected: Hardcodes logging decisions. Users can't easily change log levels, formats, or destinations without code changes.

Callback-based hooks
	Rejected: Would require custom callback registration mechanism. Telemetry already provides this with better tooling.

OpenTelemetry integration
	Rejected for now: OpenTelemetry is more complex and not yet standard in Elixir ecosystem. Can be added later via telemetry handlers.

References
	Telemetry Library
	Telemetry Best Practices
	Phoenix Telemetry Events
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    ADR-0004: Concurrent Evaluation with Task.async_stream

Status
Accepted
Date
2024-12-25
Context
LLM evaluation is I/O-bound with significant latency:
	Each metric evaluation may require 1-5 LLM API calls
	API calls typically take 1-10 seconds each
	Batch evaluations may include hundreds of test cases
	Sequential evaluation would be prohibitively slow

DeepEvalEx needs to evaluate multiple test cases concurrently while:
	Respecting rate limits (configurable concurrency)
	Handling timeouts gracefully
	Returning structured results even for failures
	Not blocking the caller unnecessarily

Decision
Use Task.async_stream for concurrent evaluation of test cases.
def evaluate(test_cases, metrics, opts) do
  max_concurrency = Keyword.get(opts, :max_concurrency, System.schedulers_online() * 2)
  timeout = Keyword.get(opts, :timeout, 120_000)

  test_cases
  |> Task.async_stream(
    fn test_case -> evaluate_single(test_case, metrics, opts) end,
    max_concurrency: max_concurrency,
    timeout: timeout,
    on_timeout: :kill_task
  )
  |> Enum.map(fn
    {:ok, results} -> results
    {:exit, :timeout} -> [Result.error("Evaluation timed out")]
  end)
end
Consequences
Positive
	Simple API: No process management or GenServer pools
	Built-in timeout: :kill_task terminates stuck evaluations cleanly
	Configurable concurrency: Easy to tune for different rate limits
	BEAM-native: Leverages lightweight processes efficiently
	Backpressure: max_concurrency prevents overwhelming LLM APIs
	Ordered results: Stream maintains input order

Negative
	Memory pressure: All results held in memory until stream completes
	No persistence: Failed evaluations lost if process crashes
	Limited retry logic: Must implement retries at metric level

Neutral
	Default concurrency of schedulers * 2 balances throughput and rate limits
	Caller blocks until all evaluations complete (use Task.async for non-blocking)
	Each test case evaluated independently (no cross-case dependencies)

Alternatives Considered
GenServer pool (poolboy/nimble_pool)
	Rejected: Adds complexity for stateless operations. Task.async_stream provides equivalent functionality without persistent workers.

Flow/GenStage
	Rejected: Designed for data pipelines, not request-response patterns. Overkill for evaluation workloads.

Sequential evaluation
	Rejected: Far too slow for batch evaluations. A 100-case batch at 5s/case would take 8+ minutes sequentially vs ~25 seconds with 20 concurrent workers.

spawn_link with manual coordination
	Rejected: Task.async_stream handles coordination, timeout, and error handling. Reimplementing would be error-prone.

References
	Task.async_stream/3
	Elixir Task Documentation
	BEAM Scheduler Documentation
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    ADR-0005: Multi-Step Prompting for RAG Metrics

Status
Accepted
Date
2024-12-25
Context
RAG (Retrieval Augmented Generation) metrics like Faithfulness and Hallucination need to evaluate whether an LLM's output is grounded in the retrieved context. This requires:
	Understanding what claims the LLM made
	Understanding what facts exist in the context
	Comparing claims against facts
	Producing a score

A single-prompt approach ("Is this output faithful to the context? Score 0-1") produces inconsistent, poorly-calibrated scores with no explainability.
Decision
Implement multi-step prompting for RAG metrics, with each step producing structured intermediate outputs.
Example: Faithfulness metric
Step 1: Extract claims from actual_output
  → Returns: ["User logged in at 3pm", "Session lasted 2 hours"]

Step 2: Extract truths from retrieval_context
  → Returns: ["Login timestamp: 15:00", "Session duration: 120 minutes"]

Step 3: Generate verdicts comparing claims to truths
  → Returns: [
      {claim: "User logged in at 3pm", verdict: "yes", reason: "Matches login timestamp"},
      {claim: "Session lasted 2 hours", verdict: "yes", reason: "120 min = 2 hours"}
    ]

Step 4: Calculate score
  → Score = supported_claims / total_claims = 2/2 = 1.0
Consequences
Positive
	Explainability: Each step produces inspectable intermediate results
	Accuracy: Structured comparison more reliable than holistic scoring
	Debugging: Clear visibility into why a score was assigned
	Consistency: Deterministic scoring from verdicts (not LLM-generated scores)
	Alignment with DeepEval: Matches the Python library's proven approach

Negative
	Higher cost: 2-4 API calls per metric instead of 1
	Increased latency: Sequential API calls add up
	More prompts to maintain: Each step requires a carefully crafted prompt
	Token overhead: Structured outputs include more tokens

Neutral
	Intermediate results stored in Result.metadata for debugging
	Each step uses structured outputs (JSON schema) for reliability
	Prompt templates can be customized per-metric

Alternatives Considered
Single-prompt scoring
	Rejected: Produces inconsistent scores without explanation. LLMs struggle to self-score accurately in a single pass.

Chain-of-thought in single prompt
	Rejected: CoT reasoning is helpful but still produces unreliable numeric scores. Structured extraction is more robust.

Fine-tuned scoring models
	Rejected: Requires training data and model hosting. Multi-step prompting works with any capable LLM.

Embedding similarity
	Rejected: Semantic similarity doesn't capture logical entailment. "The sky is blue" and "The sky is not blue" have high similarity but opposite meanings.

References
	DeepEval Faithfulness Implementation
	Chain-of-Thought Prompting
	Measuring Hallucination in LLMs



  

  
    
    ADR-0006: JSON Schema Mode for Structured LLM Outputs - DeepEvalEx v0.1.0
    
    

    


  
  

    ADR-0006: JSON Schema Mode for Structured LLM Outputs

Status
Accepted
Date
2024-12-25
Context
DeepEvalEx metrics require structured outputs from LLMs:
	Claims extraction needs {claims: ["claim1", "claim2"]}
	Verdict generation needs {verdicts: [{claim: "...", verdict: "yes|no", reason: "..."}]}
	G-Eval needs {score: 0.85, reason: "..."}

Without enforcement, LLMs may:
	Return malformed JSON
	Include extra fields
	Use wrong types (string instead of number)
	Wrap responses in markdown code blocks

Parsing failures cause metric evaluation to fail entirely.
Decision
Use OpenAI's JSON Schema mode with strict schema validation.
defmodule DeepEvalEx.Schemas.MetricOutputs.Faithfulness do
  def claims_schema do
    %{
      type: "object",
      properties: %{
        claims: %{
          type: "array",
          items: %{type: "string"}
        }
      },
      required: ["claims"],
      additionalProperties: false
    }
  end
end
The adapter sends the schema with the API request:
def generate_with_schema(prompt, schema, opts) do
  body = %{
    model: model,
    messages: [%{role: "user", content: prompt}],
    response_format: %{
      type: "json_schema",
      json_schema: %{
        name: "response",
        strict: true,
        schema: schema
      }
    }
  }
  # ...
end
Consequences
Positive
	Guaranteed structure: LLM response always matches schema
	No parsing errors: JSON is always valid and typed correctly
	No hallucinated fields: additionalProperties: false blocks extras
	Self-documenting: Schema modules define expected output format
	Reduced token waste: No "Please respond in JSON format" preamble

Negative
	Provider lock-in: JSON schema mode is OpenAI-specific (Anthropic has different approach)
	Model requirements: Only newer models support strict JSON schema
	Increased latency: Schema validation adds processing time
	Rigid outputs: Cannot include optional or variable fields

Neutral
	Schema modules live alongside metrics for easy reference
	Adapter abstraction allows different structured output approaches per provider
	Fallback to prompt-based JSON for providers without schema mode

Alternatives Considered
Prompt-based JSON ("Respond in JSON format: {...}")
	Rejected: Unreliable. LLMs frequently add markdown, explanations, or malformed JSON.

Function calling / Tool use
	Rejected: Semantically different purpose. Function calling is for actions, not structured data extraction.

Custom parsing with regex/string manipulation
	Rejected: Brittle and error-prone. JSON schema mode eliminates this category of bugs.

Pydantic-style class validation (via Instructor)
	Rejected: Adds dependency and complexity. Direct schema definition is simpler for our needs.

References
	OpenAI Structured Outputs
	JSON Schema Specification
	Anthropic Tool Use
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    ADR-0007: BaseMetric Macro for Automatic Instrumentation

Status
Accepted
Date
2024-12-25
Context
Every metric in DeepEvalEx needs:
	Test case validation (required params present)
	Telemetry event emission (start, stop, exception)
	Error handling and wrapping
	Default threshold management
	Consistent public API (measure/2)

Implementing these concerns in each metric creates:
	Code duplication across 7+ metrics
	Risk of inconsistent behavior
	Missed instrumentation in new metrics
	More code to test and maintain

Decision
Use a __using__ macro in BaseMetric to inject shared functionality into all metrics.
defmodule DeepEvalEx.Metrics.BaseMetric do
  defmacro __using__(opts \\ []) do
    quote do
      @behaviour DeepEvalEx.Metrics.BaseMetric

      @default_threshold unquote(Keyword.get(opts, :default_threshold, 0.5))

      def default_threshold, do: @default_threshold

      def measure(test_case, opts \\ []) do
        # 1. Validate test case
        with :ok <- validate_test_case(test_case) do
          # 2. Emit start telemetry
          start_time = System.monotonic_time()
          :telemetry.execute([:deep_eval_ex, :metric, :start], %{}, %{metric: metric_name()})

          try do
            # 3. Call implementation
            result = do_measure(test_case, opts)

            # 4. Emit stop telemetry
            duration = System.monotonic_time() - start_time
            :telemetry.execute([:deep_eval_ex, :metric, :stop], %{duration: duration}, %{...})

            result
          rescue
            e ->
              # 5. Emit exception telemetry
              :telemetry.execute([:deep_eval_ex, :metric, :exception], %{}, %{error: e})
              reraise e, __STACKTRACE__
          end
        end
      end

      defp validate_test_case(test_case) do
        # Check required_params/0 are present in test_case
      end
    end
  end
end
Metric implementations only define:
defmodule DeepEvalEx.Metrics.Faithfulness do
  use DeepEvalEx.Metrics.BaseMetric, default_threshold: 0.5

  @impl true
  def metric_name, do: "Faithfulness"

  @impl true
  def required_params, do: [:input, :actual_output, :retrieval_context]

  @impl true
  def do_measure(test_case, opts) do
    # Implementation-specific logic only
  end
end
Consequences
Positive
	DRY: Shared logic in one place
	Consistent instrumentation: All metrics emit same telemetry events
	Reduced errors: Developers can't forget validation or telemetry
	Clear separation: measure/2 (wrapper) vs do_measure/2 (implementation)
	Easy testing: Metrics only test their specific logic

Negative
	Macro complexity: Debugging macros is harder than plain functions
	Hidden behavior: New developers may not realize what use BaseMetric provides
	Inflexibility: Metrics with unusual needs may fight the macro

Neutral
	Follows Phoenix/Ecto patterns (e.g., use Ecto.Schema)
	Macro can be extended with optional features via opts
	Generated code is visible with mix compile --verbose

Alternatives Considered
Manual implementation in each metric
	Rejected: Too much duplication. Telemetry was inconsistent across metrics during prototyping.

Module composition with defdelegate
	Rejected: Doesn't allow injecting wrapper behavior around the delegated function.

Middleware/pipeline pattern
	Rejected: Overengineered for this use case. Macros are simpler and more common in Elixir.

Behaviour with default implementations
	Rejected: Elixir behaviours don't support default implementations. Would need separate mixin module anyway.

References
	Elixir Metaprogramming Guide
	Phoenix Schema Pattern
	Understanding using
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    ADR-NNNN: Title

Status
Proposed | Accepted | Deprecated | Superseded by ADR-NNNN
Date
YYYY-MM-DD
Context
What is the issue that we're seeing that is motivating this decision or change?
Decision
What is the change that we're proposing and/or doing?
Consequences
Positive
	What becomes easier?
	What are the benefits?

Negative
	What becomes more difficult?
	What are the trade-offs?

Neutral
	What other changes might this decision drive?

Alternatives Considered
What other options were evaluated? Why were they not chosen?
References
	Links to relevant documentation, issues, or discussions
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DeepEvalEx.ExUnit 
    



      
ExUnit assertions for LLM evaluation.
Provides macros for testing LLM outputs against evaluation metrics
with detailed failure messages.
Usage
Add to your test file:
defmodule MyApp.LLMTest do
  use ExUnit.Case
  use DeepEvalEx.ExUnit

  test "response is faithful to context" do
    test_case = DeepEvalEx.TestCase.new!(
      input: "What is the capital of France?",
      actual_output: "Paris is the capital of France.",
      retrieval_context: ["Paris is the capital city of France."]
    )

    assert_passes(test_case, DeepEvalEx.Metrics.Faithfulness)
  end
end
Available Assertions
	assert_passes/2,3 - Assert metric evaluation passes (score >= threshold)
	assert_fails/2,3 - Assert metric evaluation fails (score < threshold)
	assert_score/3,4 - Assert score is within a range
	assert_evaluation/2,3 - Assert all metrics pass for a test case


      


      
        Summary


  
    Functions
  


    
      
        __using__(opts)

      


        Imports DeepEvalEx.ExUnit macros into your test module.



    


    
      
        assert_evaluation(test_case, metrics, opts \\ [])

      


        Asserts that a test case passes all given metrics.



    


    
      
        assert_fails(test_case, metric, opts \\ [])

      


        Asserts that a test case fails the given metric.



    


    
      
        assert_passes(test_case, metric, opts \\ [])

      


        Asserts that a test case passes the given metric.



    


    
      
        assert_score(test_case, metric, score_opts, opts \\ [])

      


        Asserts that a test case achieves a score within the given range.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

Imports DeepEvalEx.ExUnit macros into your test module.
Example
defmodule MyTest do
  use ExUnit.Case
  use DeepEvalEx.ExUnit
end

  



    

  
    
      
    
    
      assert_evaluation(test_case, metrics, opts \\ [])


        (macro)


        
          
        

    

  


  

Asserts that a test case passes all given metrics.
Examples
# Assert multiple metrics pass
assert_evaluation(test_case, [Faithfulness, AnswerRelevancy])

# With options
assert_evaluation(test_case, [Faithfulness, Hallucination],
  threshold: 0.7,
  model: "gpt-4o"
)

  



    

  
    
      
    
    
      assert_fails(test_case, metric, opts \\ [])


        (macro)


        
          
        

    

  


  

Asserts that a test case fails the given metric.
A test case fails when score < threshold.
Examples
# Assert hallucination is detected
assert_fails(test_case, Hallucination, threshold: 0.3)

  



    

  
    
      
    
    
      assert_passes(test_case, metric, opts \\ [])


        (macro)


        
          
        

    

  


  

Asserts that a test case passes the given metric.
A test case passes when score >= threshold.
Examples
# With default threshold (0.5)
assert_passes(test_case, Faithfulness)

# With custom threshold
assert_passes(test_case, Faithfulness, threshold: 0.8)

# With custom options
assert_passes(test_case, GEval, threshold: 0.7, model: "gpt-4o")

  



    

  
    
      
    
    
      assert_score(test_case, metric, score_opts, opts \\ [])


        (macro)


        
          
        

    

  


  

Asserts that a test case achieves a score within the given range.
Examples
# Assert score is at least 0.8
assert_score(test_case, Faithfulness, min: 0.8)

# Assert score is between 0.7 and 0.9
assert_score(test_case, GEval, min: 0.7, max: 0.9)

# Assert exact score (with delta tolerance)
assert_score(test_case, ExactMatch, exact: 1.0)
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DeepEvalEx.Prompts.AnswerRelevancy 
    



      
Prompt templates for the AnswerRelevancy metric.
AnswerRelevancy measures whether the statements in an LLM's output
are relevant to addressing the input question.

      


      
        Summary


  
    Functions
  


    
      
        generate_reason(opts)

      


        Generates a prompt to summarize the evaluation with a reason.



    


    
      
        generate_statements(opts)

      


        Generates a prompt to extract statements from the actual output.



    


    
      
        generate_verdicts(opts)

      


        Generates a prompt to produce verdicts for each statement.



    





      


      
        Functions


        


  
    
      
    
    
      generate_reason(opts)



        
          
        

    

  


  

Generates a prompt to summarize the evaluation with a reason.

  



  
    
      
    
    
      generate_statements(opts)



        
          
        

    

  


  

Generates a prompt to extract statements from the actual output.
Statements are individual pieces of information that can be
evaluated for relevance to the input.

  



  
    
      
    
    
      generate_verdicts(opts)



        
          
        

    

  


  

Generates a prompt to produce verdicts for each statement.
Each verdict indicates whether the statement:
	"yes" - Is relevant to addressing the input
	"no" - Is irrelevant to the input
	"idk" - Is ambiguous (supporting information)
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DeepEvalEx.Prompts.ContextualPrecision 
    



      
Prompt templates for the ContextualPrecision metric.
ContextualPrecision measures how well the retrieval system ranks
relevant context nodes higher than irrelevant ones.

      


      
        Summary


  
    Functions
  


    
      
        generate_reason(opts)

      


        Generates a prompt to summarize the evaluation with a reason.



    


    
      
        generate_verdicts(opts)

      


        Generates a prompt to produce verdicts for each retrieval context node.



    





      


      
        Functions


        


  
    
      
    
    
      generate_reason(opts)



        
          
        

    

  


  

Generates a prompt to summarize the evaluation with a reason.

  



  
    
      
    
    
      generate_verdicts(opts)



        
          
        

    

  


  

Generates a prompt to produce verdicts for each retrieval context node.
Each verdict indicates whether the context node was useful in
arriving at the expected output.
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DeepEvalEx.Prompts.ContextualRecall 
    



      
Prompt templates for the ContextualRecall metric.
ContextualRecall measures whether sentences in the expected output
can be attributed to the retrieval context.

      


      
        Summary


  
    Functions
  


    
      
        generate_reason(opts)

      


        Generates a prompt to summarize the evaluation with a reason.



    


    
      
        generate_verdicts(opts)

      


        Generates a prompt to produce verdicts for each sentence in the expected output.



    





      


      
        Functions


        


  
    
      
    
    
      generate_reason(opts)



        
          
        

    

  


  

Generates a prompt to summarize the evaluation with a reason.

  



  
    
      
    
    
      generate_verdicts(opts)



        
          
        

    

  


  

Generates a prompt to produce verdicts for each sentence in the expected output.
Each verdict indicates whether the sentence can be attributed to
nodes in the retrieval context.
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DeepEvalEx.Prompts.Faithfulness 
    



      
Prompt templates for the Faithfulness metric.
Faithfulness measures whether claims in the LLM's output are
supported by the retrieval context (for RAG applications).

      


      
        Summary


  
    Functions
  


    
      
        generate_claims(opts)

      


        Generates a prompt to extract claims from the actual output.



    


    
      
        generate_reason(opts)

      


        Generates a prompt to summarize the evaluation with a reason.



    


    
      
        generate_truths(opts)

      


        Generates a prompt to extract truths from the retrieval context.



    


    
      
        generate_verdicts(opts)

      


        Generates a prompt to produce verdicts for each claim.



    





      


      
        Functions


        


  
    
      
    
    
      generate_claims(opts)



        
          
        

    

  


  

Generates a prompt to extract claims from the actual output.
Claims are factual statements that can be verified against
the retrieval context.

  



  
    
      
    
    
      generate_reason(opts)



        
          
        

    

  


  

Generates a prompt to summarize the evaluation with a reason.

  



  
    
      
    
    
      generate_truths(opts)



        
          
        

    

  


  

Generates a prompt to extract truths from the retrieval context.
Truths are factual statements from the context that claims
can be verified against.

  



  
    
      
    
    
      generate_verdicts(opts)



        
          
        

    

  


  

Generates a prompt to produce verdicts for each claim.
Each verdict indicates whether the claim:
	"yes" - Is supported by the retrieval context
	"no" - Contradicts the retrieval context
	"idk" - Cannot be verified (not mentioned in context)
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Prompt templates for the GEval metric.
Based on the G-Eval framework: https://arxiv.org/pdf/2303.16634.pdf

      


      
        Summary


  
    Functions
  


    
      
        format_evaluation_steps(steps)

      


        Formats evaluation steps as a numbered list.



    


    
      
        format_params(params)

      


        Formats parameters list as a human-readable string.



    


    
      
        format_test_case_content(test_case, params)

      


        Formats test case content for the prompt.



    


    
      
        generate_evaluation_results(opts)

      


        Generates a prompt for evaluation using the generated steps.



    


    
      
        generate_evaluation_steps(opts)

      


        Generates a prompt to create evaluation steps from criteria.



    


    
      
        generate_strict_evaluation_results(opts)

      


        Generates a prompt for strict (binary) evaluation.



    





      


      
        Functions


        


  
    
      
    
    
      format_evaluation_steps(steps)



        
          
        

    

  


  

Formats evaluation steps as a numbered list.

  



  
    
      
    
    
      format_params(params)



        
          
        

    

  


  

Formats parameters list as a human-readable string.

  



  
    
      
    
    
      format_test_case_content(test_case, params)



        
          
        

    

  


  

Formats test case content for the prompt.

  



  
    
      
    
    
      generate_evaluation_results(opts)



        
          
        

    

  


  

Generates a prompt for evaluation using the generated steps.
This is the main evaluation prompt that scores the test case
based on the evaluation steps and optional rubric.

  



  
    
      
    
    
      generate_evaluation_steps(opts)



        
          
        

    

  


  

Generates a prompt to create evaluation steps from criteria.
The LLM will generate 3-4 concrete evaluation steps based on the
provided criteria and parameters.

  



  
    
      
    
    
      generate_strict_evaluation_results(opts)



        
          
        

    

  


  

Generates a prompt for strict (binary) evaluation.
Returns either 0 or 1 based on whether the criteria is fully met.
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DeepEvalEx.Prompts.Hallucination 
    



      
Prompt templates for the Hallucination metric.
Hallucination measures whether the actual output contradicts
the provided context. Unlike Faithfulness which extracts claims
and truths separately, Hallucination directly compares the output
against each context item.

      


      
        Summary


  
    Functions
  


    
      
        generate_reason(opts)

      


        Generates a prompt to summarize the evaluation with a reason.



    


    
      
        generate_verdicts(opts)

      


        Generates a prompt to produce verdicts for each context.



    





      


      
        Functions


        


  
    
      
    
    
      generate_reason(opts)



        
          
        

    

  


  

Generates a prompt to summarize the evaluation with a reason.

  



  
    
      
    
    
      generate_verdicts(opts)



        
          
        

    

  


  

Generates a prompt to produce verdicts for each context.
For each context, determines whether the actual output:
	"yes" - Agrees with the context (factual alignment)
	"no" - Contradicts the context (hallucination)
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DeepEvalEx 
    



      
DeepEvalEx - LLM Evaluation Framework for Elixir
A pure Elixir port of DeepEval, providing metrics and tooling
to evaluate Large Language Model outputs.
This project is a derivative work of DeepEval
by Confident AI, licensed under Apache 2.0.
Quick Start
# Define a test case
test_case = %DeepEvalEx.TestCase{
  input: "What is the capital of France?",
  actual_output: "The capital of France is Paris.",
  expected_output: "Paris"
}

# Create a metric
metric = DeepEvalEx.Metrics.GEval.new(
  name: "Correctness",
  criteria: "Determine if the actual output is factually correct",
  evaluation_params: [:input, :actual_output]
)

# Evaluate
{:ok, result} = DeepEvalEx.evaluate(test_case, [metric])
Metrics
DeepEvalEx provides several evaluation metrics:
	DeepEvalEx.Metrics.GEval - Flexible criteria-based evaluation
	DeepEvalEx.Metrics.Faithfulness - RAG: claims supported by context
	DeepEvalEx.Metrics.Hallucination - Detects unsupported statements
	DeepEvalEx.Metrics.AnswerRelevancy - Response relevance to question
	DeepEvalEx.Metrics.ContextualPrecision - RAG retrieval ranking quality
	DeepEvalEx.Metrics.ContextualRecall - RAG coverage of ground truth
	DeepEvalEx.Metrics.ExactMatch - Simple string comparison

LLM Providers
Supports multiple LLM backends:
	OpenAI (gpt-4o, gpt-4o-mini, gpt-3.5-turbo)
	Anthropic (claude-3-opus, claude-3-sonnet, claude-3-haiku)
	Ollama (local models)

Configuration
config :deep_eval_ex,
  default_model: :openai,
  openai_api_key: System.get_env("OPENAI_API_KEY"),
  default_threshold: 0.5,
  max_concurrency: 10

      


      
        Summary


  
    Functions
  


    
      
        default_model()

      


        Get the configured default LLM model.



    


    
      
        default_threshold()

      


        Get the configured default threshold for pass/fail.



    


    
      
        evaluate(test_case, metrics, opts \\ [])

      


        Evaluate a single test case against one or more metrics.



    


    
      
        evaluate_batch(test_cases, metrics, opts \\ [])

      


        Evaluate multiple test cases against metrics concurrently.



    





      


      
        Functions


        


  
    
      
    
    
      default_model()



        
          
        

    

  


  

Get the configured default LLM model.

  



  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

Get the configured default threshold for pass/fail.

  



    

  
    
      
    
    
      evaluate(test_case, metrics, opts \\ [])



        
          
        

    

  


  

      

          @spec evaluate(DeepEvalEx.TestCase.t(), [module() | struct()], keyword()) ::
  {:ok, [DeepEvalEx.Result.t()]} | {:error, term()}


      


Evaluate a single test case against one or more metrics.
Options
	:threshold - Score threshold for pass/fail (default: 0.5)
	:model - LLM model to use for evaluation
	:timeout - Timeout per metric in milliseconds (default: 60_000)

Examples
{:ok, results} = DeepEvalEx.evaluate(test_case, [metric])

# With options
{:ok, results} = DeepEvalEx.evaluate(test_case, [metric],
  threshold: 0.7,
  model: {:openai, "gpt-4o"}
)

  



    

  
    
      
    
    
      evaluate_batch(test_cases, metrics, opts \\ [])



        
          
        

    

  


  

      

          @spec evaluate_batch([DeepEvalEx.TestCase.t()], [module() | struct()], keyword()) :: [
  [DeepEvalEx.Result.t()]
]


      


Evaluate multiple test cases against metrics concurrently.
Leverages BEAM's lightweight processes for parallel evaluation.
Options
	:concurrency - Max concurrent evaluations (default: schedulers * 2)
	:threshold - Score threshold for pass/fail (default: 0.5)
	:model - LLM model to use for evaluation
	:timeout - Timeout per evaluation in milliseconds (default: 60_000)

Examples
results = DeepEvalEx.evaluate_batch(test_cases, [metric1, metric2],
  concurrency: 20
)
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DeepEvalEx.Evaluator 
    



      
Concurrent evaluation engine for DeepEvalEx.
Evaluates test cases against metrics using BEAM's lightweight
processes for parallel execution.
Usage
# Single test case
[results] = DeepEvalEx.Evaluator.evaluate([test_case], [metric])

# Multiple test cases (concurrent)
all_results = DeepEvalEx.Evaluator.evaluate(test_cases, metrics,
  concurrency: 20
)
Options
	:concurrency - Maximum concurrent evaluations (default: schedulers * 2)
	:timeout - Timeout per test case in milliseconds (default: 60_000)
	:threshold - Default threshold for all metrics
	:model - Default LLM model for LLM-based metrics
	:adapter - Default LLM adapter

Results
Returns a list of result lists, one per test case:
[
  [%Result{metric: "Metric1", ...}, %Result{metric: "Metric2", ...}],
  [%Result{metric: "Metric1", ...}, %Result{metric: "Metric2", ...}]
]

      


      
        Summary


  
    Functions
  


    
      
        evaluate(test_cases, metrics, opts \\ [])

      


        Evaluates test cases against metrics concurrently.



    


    
      
        evaluate_metric(test_case, metric, opts)

      


        Evaluates a single test case against a single metric.



    


    
      
        evaluate_single(test_case, metrics, opts \\ [])

      


        Evaluates a single test case against all metrics.



    





      


      
        Functions


        


    

  
    
      
    
    
      evaluate(test_cases, metrics, opts \\ [])



        
          
        

    

  


  

      

          @spec evaluate([DeepEvalEx.TestCase.t()], [module() | struct()], keyword()) :: [
  [DeepEvalEx.Result.t()]
]


      


Evaluates test cases against metrics concurrently.
Parameters
	test_cases - List of test cases to evaluate
	metrics - List of metric modules or structs
	opts - Evaluation options

Returns
List of result lists, one per test case.

  



  
    
      
    
    
      evaluate_metric(test_case, metric, opts)



        
          
        

    

  


  

      

          @spec evaluate_metric(DeepEvalEx.TestCase.t(), module() | struct(), keyword()) ::
  DeepEvalEx.Result.t()


      


Evaluates a single test case against a single metric.

  



    

  
    
      
    
    
      evaluate_single(test_case, metrics, opts \\ [])



        
          
        

    

  


  

      

          @spec evaluate_single(DeepEvalEx.TestCase.t(), [module() | struct()], keyword()) :: [
  DeepEvalEx.Result.t()
]


      


Evaluates a single test case against all metrics.
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DeepEvalEx.Result 
    



      
Represents the result of evaluating a test case against a metric.
Fields
	:metric - Name of the metric that produced this result
	:score - Numeric score from 0.0 to 1.0
	:success - Whether the score meets the threshold
	:reason - Explanation for the score (from LLM-based metrics)
	:threshold - The threshold used for pass/fail determination
	:metadata - Additional metric-specific data
	:evaluation_cost - Cost of the LLM calls for this evaluation
	:latency_ms - Time taken for the evaluation in milliseconds

Examples
%DeepEvalEx.Result{
  metric: "Faithfulness",
  score: 0.85,
  success: true,
  reason: "4 out of 5 claims are supported by the retrieval context.",
  threshold: 0.5,
  metadata: %{
    claims: ["claim1", "claim2", "claim3", "claim4", "claim5"],
    verdicts: [:yes, :yes, :yes, :yes, :no]
  },
  evaluation_cost: 0.002,
  latency_ms: 1250
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Creates a new result struct.



    


    
      
        success?(result)

      


        Checks if the result is successful (score >= threshold).



    


    
      
        summary(result)

      


        Returns a human-readable summary of the result.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DeepEvalEx.Result{
  evaluation_cost: float() | nil,
  latency_ms: non_neg_integer() | nil,
  metadata: map() | nil,
  metric: String.t(),
  reason: String.t() | nil,
  score: float(),
  success: boolean(),
  threshold: float()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Creates a new result struct.
Options
	:metric - Name of the metric (required)
	:score - Numeric score 0.0-1.0 (required)
	:threshold - Pass/fail threshold (default: 0.5)
	:reason - Explanation for the score
	:metadata - Additional data
	:evaluation_cost - LLM API cost
	:latency_ms - Evaluation time

Examples
DeepEvalEx.Result.new(
  metric: "GEval",
  score: 0.8,
  threshold: 0.5,
  reason: "The response is accurate and relevant."
)

  



  
    
      
    
    
      success?(result)



        
          
        

    

  


  

      

          @spec success?(t()) :: boolean()


      


Checks if the result is successful (score >= threshold).

  



  
    
      
    
    
      summary(result)



        
          
        

    

  


  

      

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


      


Returns a human-readable summary of the result.

  


        

      


  

  
    
    DeepEvalEx.TestCase - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.TestCase 
    



      
Represents a test case for LLM evaluation.
A test case contains the input, actual output, and optional context
for evaluating LLM responses.
Fields
	:input - The input prompt sent to the LLM (required)
	:actual_output - The LLM's response to evaluate (required for most metrics)
	:expected_output - The expected/ground truth output (optional)
	:retrieval_context - List of retrieved context chunks for RAG evaluation
	:context - Alias for retrieval_context (for compatibility)
	:tools_called - List of tool calls made by the LLM
	:expected_tools - Expected tool calls for tool use evaluation
	:metadata - Additional metadata for the test case

Examples
# Basic test case
test_case = %DeepEvalEx.TestCase{
  input: "What is the capital of France?",
  actual_output: "The capital of France is Paris."
}

# RAG evaluation test case
test_case = %DeepEvalEx.TestCase{
  input: "What are the benefits of exercise?",
  actual_output: "Exercise improves cardiovascular health and mood.",
  retrieval_context: [
    "Regular exercise strengthens the heart and improves circulation.",
    "Physical activity releases endorphins, improving mental well-being."
  ]
}

# With expected output
test_case = %DeepEvalEx.TestCase{
  input: "Summarize: The quick brown fox jumps over the lazy dog.",
  actual_output: "A fox jumped over a dog.",
  expected_output: "A fox leaps over a resting dog."
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        get_retrieval_context(test_case)

      


        Returns the effective retrieval context, preferring :retrieval_context over :context.



    


    
      
        new(attrs)

      


        Creates a new test case struct.



    


    
      
        new!(attrs)

      


        Creates a new test case struct, raising on error.



    


    
      
        validate_params(test_case, required_params)

      


        Validates that the test case has the required parameters for a given metric.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DeepEvalEx.TestCase{
  actual_output: String.t() | nil,
  context: [String.t()] | nil,
  expected_output: String.t() | nil,
  expected_tools: [DeepEvalEx.Schemas.ToolCall.t()] | nil,
  input: String.t(),
  metadata: map() | nil,
  name: String.t() | nil,
  retrieval_context: [String.t()] | nil,
  tags: [String.t()] | nil,
  tools_called: [DeepEvalEx.Schemas.ToolCall.t()] | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      get_retrieval_context(test_case)



        
          
        

    

  


  

      

          @spec get_retrieval_context(t()) :: [String.t()] | nil


      


Returns the effective retrieval context, preferring :retrieval_context over :context.

  



  
    
      
    
    
      new(attrs)



        
          
        

    

  


  

      

          @spec new(keyword() | map()) :: {:ok, t()} | {:error, Ecto.Changeset.t()}


      


Creates a new test case struct.
Options
	:input - The input prompt (required)
	:actual_output - The LLM's response
	:expected_output - Expected output for comparison
	:retrieval_context - List of retrieved context strings
	:context - Alias for retrieval_context
	:tools_called - List of tool calls made
	:expected_tools - Expected tool calls
	:metadata - Additional metadata map


  



  
    
      
    
    
      new!(attrs)



        
          
        

    

  


  

      

          @spec new!(keyword() | map()) :: t()


      


Creates a new test case struct, raising on error.

  



  
    
      
    
    
      validate_params(test_case, required_params)



        
          
        

    

  


  

      

          @spec validate_params(t(), [atom()]) :: :ok | {:error, {:missing_params, [atom()]}}


      


Validates that the test case has the required parameters for a given metric.
Handles aliases:
	:context and :retrieval_context are interchangeable
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DeepEvalEx.Metrics.AnswerRelevancy 
    



      
Answer Relevancy metric for evaluating response quality.
Measures whether the statements in an LLM's output are relevant
to addressing the input question. This metric evaluates the
appropriateness and focus of responses.
How It Works
	Extract statements - Identify statements from the actual output
	Generate verdicts - For each statement, determine if it's:	yes - Relevant to addressing the input
	no - Irrelevant to the input
	idk - Ambiguous (supporting information)


	Calculate score - (relevant + ambiguous) / total statements
	Higher score is better - Success when score ≥ threshold

Usage
alias DeepEvalEx.{TestCase, Metrics.AnswerRelevancy}

test_case = TestCase.new!(
  input: "What are the features of the new laptop?",
  actual_output: "The laptop has a Retina display and 12-hour battery life."
)

{:ok, result} = AnswerRelevancy.measure(test_case)
result.score   # => 1.0 (all statements are relevant)
result.success # => true (score >= threshold)
Options
	:threshold - Pass/fail threshold (default: 0.5)
	:include_reason - Generate explanation (default: true)
	:model - LLM model for evaluation


      


      
        Summary


  
    Functions
  


    
      
        default_threshold()

      


        Returns the default threshold for this metric.



    


    
      
        do_measure(test_case, opts)

      


        Measures answer relevancy of the actual output to the input.



    


    
      
        measure(test_case, opts \\ [])

      


        Measures a test case with validation and telemetry.



    


    
      
        validate_test_case(test_case)

      


        Validates that a test case has all required parameters.



    





      


      
        Functions


        


  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

      

          @spec default_threshold() :: float()


      


Returns the default threshold for this metric.

  



  
    
      
    
    
      do_measure(test_case, opts)



        
          
        

    

  


  

      

          @spec do_measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures answer relevancy of the actual output to the input.
Options
	:threshold - Score threshold for pass/fail (default: 0.5)
	:include_reason - Whether to generate a reason (default: true)
	:adapter - LLM adapter to use
	:model - Model name


  



    

  
    
      
    
    
      measure(test_case, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case with validation and telemetry.
This wraps the underlying do_measure/2 implementation with:
	Parameter validation
	Telemetry events
	Error handling


  



  
    
      
    
    
      validate_test_case(test_case)



        
          
        

    

  


  

      

          @spec validate_test_case(DeepEvalEx.TestCase.t()) ::
  :ok | {:error, {:missing_params, [atom()]}}


      


Validates that a test case has all required parameters.
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DeepEvalEx.Metrics.BaseMetric behaviour
    



      
Behaviour for evaluation metrics.
All metrics in DeepEvalEx implement this behaviour, which defines
the interface for measuring test cases against evaluation criteria.
Implementing a Custom Metric
defmodule MyApp.CustomMetric do
  use DeepEvalEx.Metrics.BaseMetric

  @impl true
  def metric_name, do: "CustomMetric"

  @impl true
  def required_params, do: [:input, :actual_output]

  @impl true
  def measure(test_case, opts) do
    # Your evaluation logic
    score = calculate_score(test_case)
    threshold = Keyword.get(opts, :threshold, 0.5)

    {:ok, DeepEvalEx.Result.new(
      metric: metric_name(),
      score: score,
      threshold: threshold,
      reason: "Explanation..."
    )}
  end
end
Using the using Macro
The use DeepEvalEx.Metrics.BaseMetric macro provides:
	Default implementation of validate_test_case/2
	Telemetry instrumentation around measure/2
	Consistent error handling

You can override any of these defaults.

      


      
        Summary


  
    Types
  


    
      
        measure_result()

      


    


    
      
        opts()

      


    


    
      
        test_case()

      


    





  
    Callbacks
  


    
      
        default_opts()

      


        Optional callback to provide default options for the metric.



    


    
      
        measure(test_case, opts)

      


        Measures a test case and returns a result.



    


    
      
        metric_name()

      


        Returns the name of this metric.



    


    
      
        required_params()

      


        Returns the list of required test case parameters for this metric.



    





      


      
        Types


        


  
    
      
    
    
      measure_result()



        
          
        

    

  


  

      

          @type measure_result() :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      



  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      



  



  
    
      
    
    
      test_case()



        
          
        

    

  


  

      

          @type test_case() :: DeepEvalEx.TestCase.t()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      default_opts()


        (optional)


        
          
        

    

  


  

      

          @callback default_opts() :: keyword()


      


Optional callback to provide default options for the metric.

  



  
    
      
    
    
      measure(test_case, opts)



        
          
        

    

  


  

      

          @callback measure(test_case(), opts()) :: measure_result()


      


Measures a test case and returns a result.
Parameters
	test_case - The test case to evaluate
	opts - Options including:	:threshold - Pass/fail threshold (0.0 - 1.0)
	:model - LLM model for LLM-based metrics
	:adapter - LLM adapter to use
	:include_reason - Whether to include reasoning (default: true)



Returns
	{:ok, result} - Successful evaluation with result struct
	{:error, reason} - Evaluation failed


  



  
    
      
    
    
      metric_name()



        
          
        

    

  


  

      

          @callback metric_name() :: String.t()


      


Returns the name of this metric.

  



  
    
      
    
    
      required_params()



        
          
        

    

  


  

      

          @callback required_params() :: [atom()]


      


Returns the list of required test case parameters for this metric.
These are validated before measure/2 is called.
Common parameters:
	:input - The input prompt
	:actual_output - The LLM's response
	:expected_output - Expected response (for comparison)
	:retrieval_context - Retrieved context (for RAG metrics)
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DeepEvalEx.Metrics.ContextualPrecision 
    



      
Contextual Precision metric for RAG retrieval quality evaluation.
Measures how well the retrieval system ranks relevant context nodes
higher than irrelevant ones. Uses weighted cumulative precision
(similar to Average Precision in information retrieval).
How It Works
	Generate verdicts - For each retrieval context node, determine if it's:	yes - Useful in arriving at the expected output
	no - Not useful/irrelevant


	Calculate score - Weighted cumulative precision:	For each relevant node at position k: precision@k = relevant_so_far / k
	Score = sum(precision@k for relevant nodes) / total_relevant_nodes


	Higher score is better - Success when score ≥ threshold

Why Order Matters
If relevant nodes are ranked first (top positions), the score is higher.
If irrelevant nodes appear before relevant ones, the score decreases.
Example:
	[yes, yes, no] → score = 1.0 (relevant nodes first)
	[yes, no, yes] → score = 0.83 (irrelevant node in middle)
	[no, yes, yes] → score = 0.67 (irrelevant node first)

Usage
alias DeepEvalEx.{TestCase, Metrics.ContextualPrecision}

test_case = TestCase.new!(
  input: "Who won the Nobel Prize in 1921?",
  expected_output: "Einstein won the Nobel Prize in 1921.",
  retrieval_context: [
    "Einstein won the Nobel Prize in 1921.",
    "The prize was for the photoelectric effect.",
    "There was a cat."
  ]
)

{:ok, result} = ContextualPrecision.measure(test_case)
result.score   # => 1.0 (relevant nodes ranked first)
result.success # => true (score >= threshold)
Options
	:threshold - Pass/fail threshold (default: 0.5)
	:include_reason - Generate explanation (default: true)
	:model - LLM model for evaluation


      


      
        Summary


  
    Functions
  


    
      
        calculate_score(verdicts)

      


        Calculates weighted cumulative precision score.



    


    
      
        default_threshold()

      


        Returns the default threshold for this metric.



    


    
      
        do_measure(test_case, opts)

      


        Measures contextual precision of the retrieval context ranking.



    


    
      
        measure(test_case, opts \\ [])

      


        Measures a test case with validation and telemetry.



    


    
      
        validate_test_case(test_case)

      


        Validates that a test case has all required parameters.



    





      


      
        Functions


        


  
    
      
    
    
      calculate_score(verdicts)



        
          
        

    

  


  

Calculates weighted cumulative precision score.
The score rewards having relevant nodes ranked higher. For each relevant
node at position k, we calculate precision@k (relevant_so_far / k) and
sum these values, then divide by total relevant nodes.
Examples
# All relevant nodes first: [yes, yes, no]
# Position 1: precision@1 = 1/1 = 1.0
# Position 2: precision@2 = 2/2 = 1.0
# Score = (1.0 + 1.0) / 2 = 1.0

# Irrelevant node first: [no, yes, yes]
# Position 2: precision@2 = 1/2 = 0.5
# Position 3: precision@3 = 2/3 = 0.67
# Score = (0.5 + 0.67) / 2 = 0.58

  



  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

      

          @spec default_threshold() :: float()


      


Returns the default threshold for this metric.

  



  
    
      
    
    
      do_measure(test_case, opts)



        
          
        

    

  


  

      

          @spec do_measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures contextual precision of the retrieval context ranking.
Options
	:threshold - Score threshold for pass/fail (default: 0.5)
	:include_reason - Whether to generate a reason (default: true)
	:adapter - LLM adapter to use
	:model - Model name


  



    

  
    
      
    
    
      measure(test_case, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case with validation and telemetry.
This wraps the underlying do_measure/2 implementation with:
	Parameter validation
	Telemetry events
	Error handling


  



  
    
      
    
    
      validate_test_case(test_case)



        
          
        

    

  


  

      

          @spec validate_test_case(DeepEvalEx.TestCase.t()) ::
  :ok | {:error, {:missing_params, [atom()]}}


      


Validates that a test case has all required parameters.
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DeepEvalEx.Metrics.ContextualRecall 
    



      
Contextual Recall metric for RAG retrieval coverage evaluation.
Measures whether sentences in the expected output can be attributed
to the retrieval context. This evaluates if the retrieved context
contains all the information needed to produce the expected output.
How It Works
	Generate verdicts - For each sentence in expected output, determine if it's:	yes - Can be attributed to nodes in retrieval context
	no - Cannot be attributed to any context


	Calculate score - (attributed sentences) / (total sentences)
	Higher score is better - Success when score ≥ threshold

Precision vs Recall
	ContextualPrecision: Are retrieved nodes useful? (ranking quality)
	ContextualRecall: Is expected output covered by context? (coverage)

Usage
alias DeepEvalEx.{TestCase, Metrics.ContextualRecall}

test_case = TestCase.new!(
  input: "What is the capital of France?",
  expected_output: "Paris is the capital of France. It is known for the Eiffel Tower.",
  retrieval_context: [
    "Paris is the capital city of France.",
    "The Eiffel Tower is located in Paris."
  ]
)

{:ok, result} = ContextualRecall.measure(test_case)
result.score   # => 1.0 (all sentences attributable)
result.success # => true (score >= threshold)
Options
	:threshold - Pass/fail threshold (default: 0.5)
	:include_reason - Generate explanation (default: true)
	:model - LLM model for evaluation


      


      
        Summary


  
    Functions
  


    
      
        default_threshold()

      


        Returns the default threshold for this metric.



    


    
      
        do_measure(test_case, opts)

      


        Measures contextual recall of the expected output against retrieval context.



    


    
      
        measure(test_case, opts \\ [])

      


        Measures a test case with validation and telemetry.



    


    
      
        validate_test_case(test_case)

      


        Validates that a test case has all required parameters.



    





      


      
        Functions


        


  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

      

          @spec default_threshold() :: float()


      


Returns the default threshold for this metric.

  



  
    
      
    
    
      do_measure(test_case, opts)



        
          
        

    

  


  

      

          @spec do_measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures contextual recall of the expected output against retrieval context.
Options
	:threshold - Score threshold for pass/fail (default: 0.5)
	:include_reason - Whether to generate a reason (default: true)
	:adapter - LLM adapter to use
	:model - Model name


  



    

  
    
      
    
    
      measure(test_case, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case with validation and telemetry.
This wraps the underlying do_measure/2 implementation with:
	Parameter validation
	Telemetry events
	Error handling


  



  
    
      
    
    
      validate_test_case(test_case)



        
          
        

    

  


  

      

          @spec validate_test_case(DeepEvalEx.TestCase.t()) ::
  :ok | {:error, {:missing_params, [atom()]}}


      


Validates that a test case has all required parameters.
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DeepEvalEx.Metrics.ExactMatch 
    



      
Exact match metric for comparing LLM output to expected output.
This is a simple, non-LLM metric that checks if the actual output
exactly matches the expected output (after trimming whitespace).
Usage
metric = DeepEvalEx.Metrics.ExactMatch

test_case = %DeepEvalEx.TestCase{
  input: "What is 2 + 2?",
  actual_output: "4",
  expected_output: "4"
}

{:ok, result} = metric.measure(test_case)
# => %DeepEvalEx.Result{score: 1.0, success: true, ...}
Options
	:threshold - Score threshold for pass/fail (default: 1.0)
	:case_sensitive - Whether comparison is case-sensitive (default: true)
	:normalize_whitespace - Collapse multiple whitespace to single space (default: false)

Score Interpretation
	1.0 - Exact match
	0.0 - No match


      


      
        Summary


  
    Functions
  


    
      
        default_threshold()

      


        Returns the default threshold for this metric.



    


    
      
        do_measure(test_case, opts)

      


        Implement this function with your metric logic.



    


    
      
        measure(test_case, opts \\ [])

      


        Measures a test case with validation and telemetry.



    


    
      
        validate_test_case(test_case)

      


        Validates that a test case has all required parameters.



    





      


      
        Functions


        


  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

      

          @spec default_threshold() :: float()


      


Returns the default threshold for this metric.

  



  
    
      
    
    
      do_measure(test_case, opts)



        
          
        

    

  


  

      

          @spec do_measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Implement this function with your metric logic.
The measure/2 callback wraps this with validation and telemetry.

  



    

  
    
      
    
    
      measure(test_case, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case with validation and telemetry.
This wraps the underlying do_measure/2 implementation with:
	Parameter validation
	Telemetry events
	Error handling


  



  
    
      
    
    
      validate_test_case(test_case)



        
          
        

    

  


  

      

          @spec validate_test_case(DeepEvalEx.TestCase.t()) ::
  :ok | {:error, {:missing_params, [atom()]}}


      


Validates that a test case has all required parameters.
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DeepEvalEx.Metrics.Faithfulness 
    



      
Faithfulness metric for RAG evaluation.
Measures whether the claims in an LLM's output are supported by
the retrieval context. Essential for evaluating RAG pipelines
to ensure responses are grounded in retrieved information.
How It Works
	Extract claims - Identify factual claims from the actual output
	Extract truths - Identify facts from the retrieval context
	Generate verdicts - For each claim, determine if it's:	yes - Supported by the context
	no - Contradicts the context
	idk - Cannot be verified (not mentioned)


	Calculate score - (supported claims) / (total claims)

Usage
alias DeepEvalEx.{TestCase, Metrics.Faithfulness}

test_case = TestCase.new!(
  input: "What is the company's vacation policy?",
  actual_output: "Employees get 20 days of PTO per year.",
  retrieval_context: [
    "Section 3.2: Full-time employees receive 20 days paid time off annually.",
    "Section 3.3: PTO can be carried over up to 5 days."
  ]
)

{:ok, result} = Faithfulness.measure(test_case)
result.score   # => 1.0 (claim is supported)
result.reason  # => "All claims are supported by the context..."
Options
	:threshold - Pass/fail threshold (default: 0.5)
	:include_reason - Generate explanation (default: true)
	:truths_extraction_limit - Max truths to extract per doc (default: nil = all)
	:model - LLM model for evaluation


      


      
        Summary


  
    Functions
  


    
      
        default_threshold()

      


        Returns the default threshold for this metric.



    


    
      
        do_measure(test_case, opts)

      


        Measures faithfulness of the actual output against retrieval context.



    


    
      
        measure(test_case, opts \\ [])

      


        Measures a test case with validation and telemetry.



    


    
      
        validate_test_case(test_case)

      


        Validates that a test case has all required parameters.



    





      


      
        Functions


        


  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

      

          @spec default_threshold() :: float()


      


Returns the default threshold for this metric.

  



  
    
      
    
    
      do_measure(test_case, opts)



        
          
        

    

  


  

      

          @spec do_measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures faithfulness of the actual output against retrieval context.
Options
	:threshold - Score threshold for pass/fail (default: 0.5)
	:include_reason - Whether to generate a reason (default: true)
	:truths_extraction_limit - Max truths to extract (default: nil)
	:adapter - LLM adapter to use
	:model - Model name


  



    

  
    
      
    
    
      measure(test_case, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case with validation and telemetry.
This wraps the underlying do_measure/2 implementation with:
	Parameter validation
	Telemetry events
	Error handling


  



  
    
      
    
    
      validate_test_case(test_case)



        
          
        

    

  


  

      

          @spec validate_test_case(DeepEvalEx.TestCase.t()) ::
  :ok | {:error, {:missing_params, [atom()]}}


      


Validates that a test case has all required parameters.
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DeepEvalEx.Metrics.GEval 
    



      
G-Eval metric for flexible LLM-as-judge evaluation.
G-Eval uses an LLM to evaluate outputs based on custom criteria,
following the framework from https://arxiv.org/pdf/2303.16634.pdf
How It Works
	Define criteria - What you want to evaluate (e.g., "accuracy", "helpfulness")
	Generate evaluation steps - LLM creates concrete steps from criteria
	Score the output - LLM evaluates the test case using the steps
	Get result - Score (0-1) with reasoning

Usage
# Create a GEval metric instance
metric = DeepEvalEx.Metrics.GEval.new(
  name: "Helpfulness",
  criteria: "Determine if the response is helpful and addresses the user's question",
  evaluation_params: [:input, :actual_output]
)

test_case = DeepEvalEx.TestCase.new!(
  input: "How do I make pasta?",
  actual_output: "Boil water, add pasta, cook for 8-10 minutes, drain and serve."
)

{:ok, result} = DeepEvalEx.Metrics.GEval.measure(metric, test_case)
result.score   # => 0.8
result.reason  # => "The response provides clear, actionable steps..."
With Custom Evaluation Steps
metric = DeepEvalEx.Metrics.GEval.new(
  name: "Accuracy",
  evaluation_params: [:input, :actual_output, :expected_output],
  evaluation_steps: [
    "Compare the actual output with the expected output",
    "Check if key facts are correctly stated",
    "Verify no contradictions exist"
  ]
)
With Rubric
metric = DeepEvalEx.Metrics.GEval.new(
  name: "Quality",
  criteria: "Evaluate overall response quality",
  evaluation_params: [:input, :actual_output],
  rubric: [
    {10, "Perfect response, comprehensive and accurate"},
    {7, "Good response with minor issues"},
    {4, "Acceptable but missing key information"},
    {1, "Poor response, mostly incorrect or unhelpful"}
  ]
)
Options
	:name - Name of this metric (required)
	:criteria - Evaluation criteria description (required unless evaluation_steps provided)
	:evaluation_params - Test case parameters to evaluate (required)
	:evaluation_steps - Pre-defined evaluation steps (optional)
	:rubric - Scoring rubric as list of {score, description} (optional)
	:threshold - Pass/fail threshold (default: 0.5)
	:score_range - Min/max score range (default: {0, 10})
	:strict_mode - Binary 0/1 scoring (default: false)
	:model - LLM model to use for evaluation


      


      
        Summary


  
    Types
  


    
      
        rubric_entry()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        default_threshold()

      


        Returns the default threshold for this metric.



    


    
      
        do_measure(test_case, opts)

      


        Implement this function with your metric logic.



    


    
      
        evaluate(metric, test_case)

      


        Measures a test case using the GEval metric configuration.



    


    
      
        evaluate(metric, test_case, opts)

      


    


    
      
        measure(test_case, opts \\ [])

      


        Measures a test case with validation and telemetry.



    


    
      
        new(opts)

      


        Creates a new GEval metric configuration.



    


    
      
        validate_test_case(test_case)

      


        Validates that a test case has all required parameters.



    





      


      
        Types


        


  
    
      
    
    
      rubric_entry()



        
          
        

    

  


  

      

          @type rubric_entry() :: {integer(), String.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DeepEvalEx.Metrics.GEval{
  criteria: String.t() | nil,
  evaluation_params: [atom()],
  evaluation_steps: [String.t()] | nil,
  model: tuple() | nil,
  name: String.t(),
  rubric: [rubric_entry()] | nil,
  score_range: {integer(), integer()},
  strict_mode: boolean(),
  threshold: float()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

      

          @spec default_threshold() :: float()


      


Returns the default threshold for this metric.

  



  
    
      
    
    
      do_measure(test_case, opts)



        
          
        

    

  


  

      

          @spec do_measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Implement this function with your metric logic.
The measure/2 callback wraps this with validation and telemetry.

  



  
    
      
    
    
      evaluate(metric, test_case)



        
          
        

    

  


  

      

          @spec evaluate(t(), map()) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


          @spec evaluate(
  map(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case using the GEval metric configuration.
With a metric struct (recommended):
metric = GEval.new(name: "Test", ...)
GEval.evaluate(metric, test_case)
With inline config:
GEval.evaluate(test_case,
  name: "Test",
  criteria: "...",
  evaluation_params: [:input, :actual_output]
)

  



  
    
      
    
    
      evaluate(metric, test_case, opts)



        
          
        

    

  


  

      

          @spec evaluate(t(), map(), keyword()) ::
  {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      



  



    

  
    
      
    
    
      measure(test_case, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case with validation and telemetry.
This wraps the underlying do_measure/2 implementation with:
	Parameter validation
	Telemetry events
	Error handling


  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Creates a new GEval metric configuration.
Options
	:name - Name of this metric (required)
	:criteria - Evaluation criteria (required unless evaluation_steps provided)
	:evaluation_params - Parameters to evaluate (required)
	:evaluation_steps - Pre-defined steps (optional)
	:rubric - Scoring rubric (optional)
	:threshold - Pass/fail threshold (default: 0.5)
	:score_range - Score range (default: {0, 10})
	:strict_mode - Binary scoring (default: false)
	:model - LLM model (optional, uses default)


  



  
    
      
    
    
      validate_test_case(test_case)



        
          
        

    

  


  

      

          @spec validate_test_case(DeepEvalEx.TestCase.t()) ::
  :ok | {:error, {:missing_params, [atom()]}}


      


Validates that a test case has all required parameters.

  


        

      


  

  
    
    DeepEvalEx.Metrics.Hallucination - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.Metrics.Hallucination 
    



      
Hallucination metric for detecting unsupported statements.
Measures whether the actual output contradicts the provided context.
Unlike Faithfulness which extracts claims and truths separately,
Hallucination directly compares the output against each context item.
How It Works
	Generate verdicts - For each context, determine if the output:	yes - Agrees with the context (factual alignment)
	no - Contradicts the context (hallucination)


	Calculate score - (contradictions) / (total contexts)
	Lower score is better - Success when score ≤ threshold

Usage
alias DeepEvalEx.{TestCase, Metrics.Hallucination}

test_case = TestCase.new!(
  input: "What year did Einstein win the Nobel Prize?",
  actual_output: "Einstein won the Nobel Prize in 1969.",
  context: [
    "Einstein won the Nobel Prize in 1921.",
    "Einstein won it for his discovery of the photoelectric effect."
  ]
)

{:ok, result} = Hallucination.measure(test_case)
result.score   # => 0.5 (1 contradiction out of 2 contexts)
result.success # => true (0.5 <= 0.5 threshold)
Options
	:threshold - Pass/fail threshold (default: 0.5, lower is better)
	:include_reason - Generate explanation (default: true)
	:model - LLM model for evaluation


      


      
        Summary


  
    Functions
  


    
      
        default_threshold()

      


        Returns the default threshold for this metric.



    


    
      
        do_measure(test_case, opts)

      


        Measures hallucination of the actual output against context.



    


    
      
        measure(test_case, opts \\ [])

      


        Measures a test case with validation and telemetry.



    


    
      
        validate_test_case(test_case)

      


        Validates that a test case has all required parameters.



    





      


      
        Functions


        


  
    
      
    
    
      default_threshold()



        
          
        

    

  


  

      

          @spec default_threshold() :: float()


      


Returns the default threshold for this metric.

  



  
    
      
    
    
      do_measure(test_case, opts)



        
          
        

    

  


  

      

          @spec do_measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures hallucination of the actual output against context.
Options
	:threshold - Score threshold for pass/fail (default: 0.5)
	:include_reason - Whether to generate a reason (default: true)
	:adapter - LLM adapter to use
	:model - Model name


  



    

  
    
      
    
    
      measure(test_case, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(
  DeepEvalEx.TestCase.t(),
  keyword()
) :: {:ok, DeepEvalEx.Result.t()} | {:error, term()}


      


Measures a test case with validation and telemetry.
This wraps the underlying do_measure/2 implementation with:
	Parameter validation
	Telemetry events
	Error handling


  



  
    
      
    
    
      validate_test_case(test_case)



        
          
        

    

  


  

      

          @spec validate_test_case(DeepEvalEx.TestCase.t()) ::
  :ok | {:error, {:missing_params, [atom()]}}


      


Validates that a test case has all required parameters.

  


        

      


  

  
    
    DeepEvalEx.LLM.Adapter - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.LLM.Adapter behaviour
    



      
Behaviour for LLM adapters.
Implement this behaviour to add support for a new LLM provider.
DeepEvalEx uses adapters to abstract away the differences between
LLM providers (OpenAI, Anthropic, Ollama, etc.).
Implementing a Custom Adapter
defmodule MyApp.CustomLLMAdapter do
  @behaviour DeepEvalEx.LLM.Adapter

  @impl true
  def generate(prompt, opts) do
    # Call your LLM API
    {:ok, "response text"}
  end

  @impl true
  def generate_with_schema(prompt, schema, opts) do
    # Call your LLM API with structured output
    {:ok, %{key: "value"}}
  end

  @impl true
  def model_name(opts), do: Keyword.get(opts, :model, "custom-model")

  @impl true
  def supports_structured_outputs?, do: true

  @impl true
  def supports_log_probs?, do: false
end
Using a Custom Adapter
DeepEvalEx.evaluate(test_case, [metric],
  adapter: MyApp.CustomLLMAdapter,
  model: "custom-model-v2"
)

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        opts()

      


    


    
      
        prompt()

      


    


    
      
        schema()

      


    





  
    Callbacks
  


    
      
        generate(prompt, opts)

      


        Generates a response from the LLM.



    


    
      
        generate_with_schema(prompt, schema, opts)

      


        Generates a structured response matching the given schema.



    


    
      
        model_name(opts)

      


        Returns the model name/identifier.



    


    
      
        supports_log_probs?()

      


        Returns whether this adapter supports log probabilities.



    


    
      
        supports_multimodal?()

      


        Returns whether this adapter supports multimodal inputs (images).



    


    
      
        supports_structured_outputs?()

      


        Returns whether this adapter supports structured outputs.



    





  
    Functions
  


    
      
        default_adapter()

      


        Gets the default adapter based on configuration.



    


    
      
        generate(prompt, opts \\ [])

      


        Generates a response using the default or specified adapter.



    


    
      
        generate_with_schema(prompt, schema, opts \\ [])

      


        Generates a structured response using the default or specified adapter.



    


    
      
        get_adapter(module)

      


        Gets the configured adapter module for a provider.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: {:error, term()}


      



  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      



  



  
    
      
    
    
      prompt()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      schema()



        
          
        

    

  


  

      

          @type schema() :: module() | map()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      generate(prompt, opts)



        
          
        

    

  


  

      

          @callback generate(prompt(), opts()) :: {:ok, String.t()} | error()


      


Generates a response from the LLM.
Parameters
	prompt - The prompt to send to the LLM
	opts - Options including:	:model - Model name/identifier
	:temperature - Sampling temperature (0.0 - 2.0)
	:max_tokens - Maximum tokens in response
	:api_key - API key (if not configured globally)



Returns
	{:ok, response} - The generated text response
	{:error, reason} - Error tuple


  



  
    
      
    
    
      generate_with_schema(prompt, schema, opts)



        
          
        

    

  


  

      

          @callback generate_with_schema(prompt(), schema(), opts()) ::
  {:ok, struct() | map()} | error()


      


Generates a structured response matching the given schema.
Uses the LLM's native structured output capability (JSON mode,
function calling, or tool use) to ensure the response matches
the expected schema.
Parameters
	prompt - The prompt to send to the LLM
	schema - An Ecto schema module or JSON schema map
	opts - Same options as generate/2

Returns
	{:ok, struct} - Parsed response matching the schema
	{:error, reason} - Error tuple


  



  
    
      
    
    
      model_name(opts)



        
          
        

    

  


  

      

          @callback model_name(opts()) :: String.t()


      


Returns the model name/identifier.

  



  
    
      
    
    
      supports_log_probs?()



        
          
        

    

  


  

      

          @callback supports_log_probs?() :: boolean()


      


Returns whether this adapter supports log probabilities.
Log probs can be used for more accurate scoring in some metrics.

  



  
    
      
    
    
      supports_multimodal?()


        (optional)


        
          
        

    

  


  

      

          @callback supports_multimodal?() :: boolean()


      


Returns whether this adapter supports multimodal inputs (images).

  



  
    
      
    
    
      supports_structured_outputs?()



        
          
        

    

  


  

      

          @callback supports_structured_outputs?() :: boolean()


      


Returns whether this adapter supports structured outputs.
When true, generate_with_schema/3 uses native structured output
features. When false, it falls back to parsing JSON from the response.

  


        

      

      
        Functions


        


  
    
      
    
    
      default_adapter()



        
          
        

    

  


  

      

          @spec default_adapter() :: {module(), String.t()}


      


Gets the default adapter based on configuration.

  



    

  
    
      
    
    
      generate(prompt, opts \\ [])



        
          
        

    

  


  

      

          @spec generate(prompt(), opts()) :: {:ok, String.t()} | error()


      


Generates a response using the default or specified adapter.
This is a convenience function that resolves the adapter and calls generate.
Options
	:adapter - Adapter module or provider atom
	:model - Model name
	All other options are passed to the adapter


  



    

  
    
      
    
    
      generate_with_schema(prompt, schema, opts \\ [])



        
          
        

    

  


  

      

          @spec generate_with_schema(prompt(), schema(), opts()) :: {:ok, map()} | error()


      


Generates a structured response using the default or specified adapter.

  



  
    
      
    
    
      get_adapter(module)



        
          
        

    

  


  

      

          @spec get_adapter(atom()) :: module()


      


Gets the configured adapter module for a provider.
Examples
DeepEvalEx.LLM.Adapter.get_adapter(:openai)
#=> DeepEvalEx.LLM.Adapters.OpenAI

DeepEvalEx.LLM.Adapter.get_adapter(:anthropic)
#=> DeepEvalEx.LLM.Adapters.Anthropic

  


        

      


  

  
    
    DeepEvalEx.LLM.Adapters.Mock - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.LLM.Adapters.Mock 
    



      
Mock LLM adapter for testing.
This adapter allows you to provide pre-configured responses
for testing without making actual API calls.
Usage in Tests
# Configure mock responses
DeepEvalEx.LLM.Adapters.Mock.set_response("What is 2+2?", "4")

# Or use pattern matching
DeepEvalEx.LLM.Adapters.Mock.set_response(~r/capital.*France/, "Paris")

# Use the mock adapter
{:ok, result} = DeepEvalEx.evaluate(test_case, [metric],
  adapter: :mock
)
With Structured Outputs
DeepEvalEx.LLM.Adapters.Mock.set_schema_response(
  ~r/extract claims/,
  %{"claims" => ["claim 1", "claim 2"]}
)

      


      
        Summary


  
    Functions
  


    
      
        clear_recorded_prompts()

      


        Clears recorded prompts.



    


    
      
        clear_responses()

      


        Clears all configured mock responses.



    


    
      
        get_recorded_prompts()

      


        Records all prompts sent to this adapter (for assertions).



    


    
      
        set_response(pattern, response)

      


        Sets a mock response for a given prompt pattern.



    


    
      
        set_schema_response(pattern, response)

      


        Sets a mock response for structured output requests.



    





      


      
        Functions


        


  
    
      
    
    
      clear_recorded_prompts()



        
          
        

    

  


  

      

          @spec clear_recorded_prompts() :: :ok


      


Clears recorded prompts.

  



  
    
      
    
    
      clear_responses()



        
          
        

    

  


  

      

          @spec clear_responses() :: :ok


      


Clears all configured mock responses.

  



  
    
      
    
    
      get_recorded_prompts()



        
          
        

    

  


  

      

          @spec get_recorded_prompts() :: [String.t()]


      


Records all prompts sent to this adapter (for assertions).

  



  
    
      
    
    
      set_response(pattern, response)



        
          
        

    

  


  

      

          @spec set_response(String.t() | Regex.t(), String.t()) :: :ok


      


Sets a mock response for a given prompt pattern.
Parameters
	pattern - String (exact match) or Regex (pattern match)
	response - The response to return


  



  
    
      
    
    
      set_schema_response(pattern, response)



        
          
        

    

  


  

      

          @spec set_schema_response(String.t() | Regex.t(), map()) :: :ok


      


Sets a mock response for structured output requests.

  


        

      


  

  
    
    DeepEvalEx.LLM.Adapters.OpenAI - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.LLM.Adapters.OpenAI 
    



      
OpenAI LLM adapter for DeepEvalEx.
Supports OpenAI's chat completions API with structured outputs.
Configuration
Set your API key in config:
config :deep_eval_ex,
  openai_api_key: System.get_env("OPENAI_API_KEY")
Or pass it directly:
DeepEvalEx.evaluate(test_case, [metric],
  adapter: :openai,
  api_key: "sk-..."
)
Supported Models
	gpt-4o - Latest GPT-4 Omni (recommended)
	gpt-4o-mini - Smaller, faster GPT-4
	gpt-4-turbo - GPT-4 Turbo
	gpt-3.5-turbo - GPT-3.5 (faster, cheaper)


      




  

  
    
    DeepEvalEx.Schemas.MetricOutputs.AnswerRelevancy - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.Schemas.MetricOutputs.AnswerRelevancy 
    



      
JSON schemas for AnswerRelevancy metric LLM responses.

      


      
        Summary


  
    Functions
  


    
      
        parse_reason(other)

      


        Parses reason response from LLM.



    


    
      
        parse_statements(other)

      


        Parses statements response from LLM.



    


    
      
        parse_verdicts(other)

      


        Parses verdicts response from LLM.



    


    
      
        reason_schema()

      


        JSON schema for reason generation.



    


    
      
        statements_schema()

      


        JSON schema for statements extraction.



    


    
      
        verdicts_schema()

      


        JSON schema for verdicts generation.



    





      


      
        Functions


        


  
    
      
    
    
      parse_reason(other)



        
          
        

    

  


  

Parses reason response from LLM.

  



  
    
      
    
    
      parse_statements(other)



        
          
        

    

  


  

Parses statements response from LLM.
Returns a list of statement strings.

  



  
    
      
    
    
      parse_verdicts(other)



        
          
        

    

  


  

Parses verdicts response from LLM.
Returns a list of verdict maps with :verdict and optional :reason keys.

  



  
    
      
    
    
      reason_schema()



        
          
        

    

  


  

JSON schema for reason generation.

  



  
    
      
    
    
      statements_schema()



        
          
        

    

  


  

JSON schema for statements extraction.

  



  
    
      
    
    
      verdicts_schema()



        
          
        

    

  


  

JSON schema for verdicts generation.
Each verdict indicates whether a statement is relevant to the input:
	"yes" - Relevant to addressing the input
	"no" - Irrelevant to the input
	"idk" - Ambiguous/supporting information


  


        

      


  

  
    
    DeepEvalEx.Schemas.MetricOutputs.ContextualPrecision - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.Schemas.MetricOutputs.ContextualPrecision 
    



      
JSON schemas for ContextualPrecision metric LLM responses.

      


      
        Summary


  
    Functions
  


    
      
        parse_reason(other)

      


        Parses reason response from LLM.



    


    
      
        parse_verdicts(other)

      


        Parses verdicts response from LLM.



    


    
      
        reason_schema()

      


        JSON schema for reason generation.



    


    
      
        verdicts_schema()

      


        JSON schema for verdicts generation.



    





      


      
        Functions


        


  
    
      
    
    
      parse_reason(other)



        
          
        

    

  


  

Parses reason response from LLM.

  



  
    
      
    
    
      parse_verdicts(other)



        
          
        

    

  


  

Parses verdicts response from LLM.
Returns a list of verdict maps with :verdict and :reason keys.

  



  
    
      
    
    
      reason_schema()



        
          
        

    

  


  

JSON schema for reason generation.

  



  
    
      
    
    
      verdicts_schema()



        
          
        

    

  


  

JSON schema for verdicts generation.
Each verdict indicates whether a retrieval context node was useful
in arriving at the expected output:
	"yes" - Useful/relevant node
	"no" - Not useful/irrelevant node


  


        

      


  

  
    
    DeepEvalEx.Schemas.MetricOutputs.ContextualRecall - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.Schemas.MetricOutputs.ContextualRecall 
    



      
JSON schemas for ContextualRecall metric LLM responses.

      


      
        Summary


  
    Functions
  


    
      
        parse_reason(other)

      


        Parses reason response from LLM.



    


    
      
        parse_verdicts(other)

      


        Parses verdicts response from LLM.



    


    
      
        reason_schema()

      


        JSON schema for reason generation.



    


    
      
        verdicts_schema()

      


        JSON schema for verdicts generation.



    





      


      
        Functions


        


  
    
      
    
    
      parse_reason(other)



        
          
        

    

  


  

Parses reason response from LLM.

  



  
    
      
    
    
      parse_verdicts(other)



        
          
        

    

  


  

Parses verdicts response from LLM.
Returns a list of verdict maps with :verdict and :reason keys.

  



  
    
      
    
    
      reason_schema()



        
          
        

    

  


  

JSON schema for reason generation.

  



  
    
      
    
    
      verdicts_schema()



        
          
        

    

  


  

JSON schema for verdicts generation.
Each verdict indicates whether a sentence in the expected output
can be attributed to the retrieval context:
	"yes" - Sentence can be attributed to context nodes
	"no" - Sentence cannot be attributed to context


  


        

      


  

  
    
    DeepEvalEx.Schemas.MetricOutputs.Faithfulness - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.Schemas.MetricOutputs.Faithfulness 
    



      
JSON schemas for Faithfulness metric LLM responses.

      


      
        Summary


  
    Functions
  


    
      
        claims_schema()

      


        JSON schema for claims extraction.



    


    
      
        parse_claims(other)

      


        Parses claims response from LLM.



    


    
      
        parse_reason(other)

      


        Parses reason response from LLM.



    


    
      
        parse_truths(other)

      


        Parses truths response from LLM.



    


    
      
        parse_verdicts(other)

      


        Parses verdicts response from LLM.



    


    
      
        reason_schema()

      


        JSON schema for reason generation.



    


    
      
        truths_schema()

      


        JSON schema for truths extraction.



    


    
      
        verdicts_schema()

      


        JSON schema for verdicts generation.



    





      


      
        Functions


        


  
    
      
    
    
      claims_schema()



        
          
        

    

  


  

JSON schema for claims extraction.

  



  
    
      
    
    
      parse_claims(other)



        
          
        

    

  


  

Parses claims response from LLM.

  



  
    
      
    
    
      parse_reason(other)



        
          
        

    

  


  

Parses reason response from LLM.

  



  
    
      
    
    
      parse_truths(other)



        
          
        

    

  


  

Parses truths response from LLM.

  



  
    
      
    
    
      parse_verdicts(other)



        
          
        

    

  


  

Parses verdicts response from LLM.
Returns a list of verdict maps with :verdict and optional :reason keys.

  



  
    
      
    
    
      reason_schema()



        
          
        

    

  


  

JSON schema for reason generation.

  



  
    
      
    
    
      truths_schema()



        
          
        

    

  


  

JSON schema for truths extraction.

  



  
    
      
    
    
      verdicts_schema()



        
          
        

    

  


  

JSON schema for verdicts generation.

  


        

      


  

  
    
    DeepEvalEx.Schemas.MetricOutputs.GEval - DeepEvalEx v0.1.0
    
    

    


  
  

    
DeepEvalEx.Schemas.MetricOutputs.GEval 
    



      
JSON schemas for GEval metric LLM responses.

      


      
        Summary


  
    Functions
  


    
      
        parse_reason_score(other)

      


        Parses the score/reason response from LLM.



    


    
      
        parse_steps(other)

      


        Parses the steps response from LLM.



    


    
      
        reason_score_schema()

      


        JSON schema for evaluation results.



    


    
      
        steps_schema()

      


        JSON schema for evaluation steps generation.



    





      


      
        Functions


        


  
    
      
    
    
      parse_reason_score(other)



        
          
        

    

  


  

Parses the score/reason response from LLM.

  



  
    
      
    
    
      parse_steps(other)



        
          
        

    

  


  

Parses the steps response from LLM.

  



  
    
      
    
    
      reason_score_schema()



        
          
        

    

  


  

JSON schema for evaluation results.
Expected response:
{"score": 8, "reason": "The response is accurate and helpful..."}

  



  
    
      
    
    
      steps_schema()



        
          
        

    

  


  

JSON schema for evaluation steps generation.
Expected response:
{"steps": ["Step 1: ...", "Step 2: ...", "Step 3: ..."]}
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DeepEvalEx.Schemas.MetricOutputs.Hallucination 
    



      
JSON schemas for Hallucination metric LLM responses.

      


      
        Summary


  
    Functions
  


    
      
        parse_reason(other)

      


        Parses reason response from LLM.



    


    
      
        parse_verdicts(other)

      


        Parses verdicts response from LLM.



    


    
      
        reason_schema()

      


        JSON schema for reason generation.



    


    
      
        verdicts_schema()

      


        JSON schema for verdicts generation.



    





      


      
        Functions


        


  
    
      
    
    
      parse_reason(other)



        
          
        

    

  


  

Parses reason response from LLM.

  



  
    
      
    
    
      parse_verdicts(other)



        
          
        

    

  


  

Parses verdicts response from LLM.
Returns a list of verdict maps with :verdict and :reason keys.

  



  
    
      
    
    
      reason_schema()



        
          
        

    

  


  

JSON schema for reason generation.

  



  
    
      
    
    
      verdicts_schema()



        
          
        

    

  


  

JSON schema for verdicts generation.
Each verdict indicates whether the actual output agrees with a context:
	"yes" - Agrees (factual alignment)
	"no" - Contradicts (hallucination)
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DeepEvalEx.Schemas.ToolCall 
    



      
Represents a tool call made by an LLM.
Used for evaluating agentic LLM behaviors where the model
invokes external tools or functions.
Fields
	:name - The name of the tool called (required)
	:description - Description of the tool
	:reasoning - The LLM's reasoning for calling this tool
	:input_parameters - Parameters passed to the tool
	:output - The result returned by the tool

Examples
tool_call = %DeepEvalEx.Schemas.ToolCall{
  name: "search_web",
  input_parameters: %{"query" => "weather in Paris"},
  output: "Current weather in Paris: 18°C, partly cloudy"
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %DeepEvalEx.Schemas.ToolCall{
  description: String.t() | nil,
  input_parameters: map() | nil,
  name: String.t(),
  output: any(),
  reasoning: String.t() | nil
}
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DeepEvalEx.Telemetry 
    



      
Telemetry events for DeepEvalEx.
DeepEvalEx emits telemetry events that you can attach to for
logging, metrics, and monitoring.
Events
Metric Events
	[:deep_eval_ex, :metric, :start] - Metric evaluation started
	Measurements: %{system_time: integer()}
	Metadata: %{metric: String.t(), test_case_id: String.t() | nil}



	[:deep_eval_ex, :metric, :stop] - Metric evaluation completed
	Measurements: %{duration: integer(), score: float()}
	Metadata: %{metric: String.t(), test_case_id: String.t() | nil}



	[:deep_eval_ex, :metric, :exception] - Metric evaluation failed
	Measurements: %{duration: integer()}
	Metadata: %{metric: String.t(), error: term()}



Evaluation Events
	[:deep_eval_ex, :evaluation, :start] - Batch evaluation started
	Measurements: %{test_case_count: integer(), metric_count: integer()}
	Metadata: %{}


	[:deep_eval_ex, :evaluation, :stop] - Batch evaluation completed
	Measurements: %{duration: integer(), test_case_count: integer()}
	Metadata: %{}



LLM Events
	[:deep_eval_ex, :llm, :request] - LLM API request made	Measurements: %{duration: integer()}
	Metadata: %{adapter: atom(), model: String.t()}



Example: Logging Handler
:telemetry.attach_many(
  "deep-eval-logger",
  [
    [:deep_eval_ex, :metric, :start],
    [:deep_eval_ex, :metric, :stop],
    [:deep_eval_ex, :metric, :exception]
  ],
  &DeepEvalEx.Telemetry.handle_event/4,
  nil
)
Example: Custom Handler
defmodule MyApp.DeepEvalHandler do
  require Logger

  def handle_event([:deep_eval_ex, :metric, :stop], measurements, metadata, _config) do
    Logger.info("Metric #{metadata.metric} completed",
      score: measurements.score,
      duration_ms: measurements.duration
    )
  end
end

:telemetry.attach(
  "my-handler",
  [:deep_eval_ex, :metric, :stop],
  &MyApp.DeepEvalHandler.handle_event/4,
  nil
)

      


      
        Summary


  
    Functions
  


    
      
        attach_default_logger()

      


        Attaches the default logging handler to all DeepEvalEx events.



    


    
      
        detach_default_logger()

      


        Detaches the default logging handler.



    


    
      
        handle_event(arg1, measurements, metadata, config)

      


        Default telemetry event handler for logging.



    





      


      
        Functions


        


  
    
      
    
    
      attach_default_logger()



        
          
        

    

  


  

      

          @spec attach_default_logger() :: :ok


      


Attaches the default logging handler to all DeepEvalEx events.

  



  
    
      
    
    
      detach_default_logger()



        
          
        

    

  


  

      

          @spec detach_default_logger() :: :ok | {:error, :not_found}


      


Detaches the default logging handler.

  



  
    
      
    
    
      handle_event(arg1, measurements, metadata, config)



        
          
        

    

  


  

Default telemetry event handler for logging.
Attach this to log all DeepEvalEx events:
DeepEvalEx.Telemetry.attach_default_logger()
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