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ExNominatim is a full-featured client for the OpenStreetMap Nominatim API V1, with extensive request validation, robust error-handling and reporting, and user guidance with helpful validation messages.
Goals
	Prevent unnecessary calls to the Nominatim API server by validating intended requests and preventing them if the request parameters are invalid.
	Solid error-handling for robustness in production.
	Provide helpful validation messages to the user when a request is deemed invalid.

Features
	Covers the /search, /reverse, /lookup, /status and /details endpoints.
	search_one/1 convenience for single-result lookups.
	Utilizes request parameter structs with the appropriate fields (except for json_callback) for each endpoint.
	Configurable for your application with overridable defaults using Elixir's Config module to set any default values, including the :base_url option for use with self-hosted Nominatim API instances.
	Validates parameter values prior to the request (possible to override this with the force: true option).
	Provides helpful return tuples {:ok, ...}, {:error, reason} and {:error, {specific_error, other_info}} across the board.
	Collects all detected field validation errors in an :errors field, and provides a :valid? field in each request params struct.
	Automatically sets the User-Agent header to "ExNominatim/{version}" to comply with the Nominatim Usage Policy.
	Optional caching via Cachex (:cache option).
	Built-in rate limiting with :auto mode for the public server.
	Telemetry events for production observability.
	Optional geohash computation on results with lat/lon.

Installation
The package can be installed from Hex by adding ex_nominatim to your list of dependencies in mix.exs:
def deps do
  [
    {:ex_nominatim, "~> 3.1"}
  ]
end
The code can be found on Github/waseigo/ex_nominatim.
Documentation has been published on HexDocs.
There is also a thread open on the Elixir Programming Language Forum: ExNominatim - A full-featured client for the OpenStreetMap Nominatim API V1.
Usage
By calling the endpoint functions of the ExNominatim module you will be hitting the public Nominatim API server with each endpoint's default options as described in the API documentation; i.e., all requests use https://nominatim.openstreetmap.org as the value of :base_url in opts and the default parameters for each endpoint are handled by the API according to its documentation.
Please respect the Nominatim Usage Policy when using the public server.
Optional configuration and default parameters
In the more likely scenario where you use ExNominatim in your own application (e.g., in a Phoenix application), you can override all defaults across all endpoints and then even for each endpoint through your application's configuration, e.g. in the config/config.exs file of a Phoenix app. For example:
  config :ex_nominatim, ExNominatim,
    all: [
      base_url: "http://localhost:8080",
      force: true,
      format: "json",
      process: true,
      atomize: true
    ],
    search: [format: "geocodejson", force: false],
    reverse: [namedetails: 1],
    lookup: [],
    details: [],
    status: [format: "json"]
The configuration above has the following effects:
	Requests to all endpoints will use the self-hosted Nominatim API instance at port 8080 of localhost, accessible over HTTP.
	Request parameter validation errors (valid?: false in the request parameters struct) will be ignored for requests to all endpoints, except for requests to the /search endpoint.
	Unless requested otherwise in opts, requests to the /search endpoint will return data in GeocodeJSON format (instead of the default jsonv2).
	Requests to the /reverse endpoint will set :namedetails to 1 (unless otherwise set in opts).
	Requests to the /status endpoint will return JSON instead of the default text (HTTP status code 200 and text OK or HTTP status 500 and a detailed error mesage).
	The responses from all endpoints will be processed automatically using ExNominatim.Report.process/1, and any maps and contents thereof (or map contents of structs's keys) will be converted from binary keys to atom keys using ExNominatim.Report.atomize/1.

Refer to the documentation of the main ExNominatim module for more information.
Rate Limiting
Built-in rate limiting (zero dependencies) that enforces 1 req/s for the public Nominatim server by default.
	Config value	Behavior
	:auto (default)	1 req/s for nominatim.openstreetmap.org, no limit for other servers
	true	1 req/s for all servers
	false	Disabled
	integer (e.g. 5)	N req/s for all servers

# Disable for self-hosted servers
config :ex_nominatim, ExNominatim,
  all: [rate_limit: false]

# Or explicitly enable for all servers
config :ex_nominatim, ExNominatim,
  all: [rate_limit: true]

# Or set a custom rate (e.g. 5 req/s)
config :ex_nominatim, ExNominatim,
  all: [rate_limit: 5]
The rate limiter uses an ETS table (no GenServer, no bottleneck) and is checked after cache lookup but before HTTP dispatch — cached results bypass it entirely. Errors return {:error, {:rate_limited, retry_after_ms}}. Set rate_limit_retry: true to automatically sleep and retry up to 3 times.
Telemetry
ExNominatim emits the following Telemetry events:
	Event	Measurements	Metadata
	[:ex_nominatim, :request, :stop]	duration	endpoint, base_url, status
	[:ex_nominatim, :request, :exception]	duration	endpoint, base_url, error
	[:ex_nominatim, :cache, :hit]	—	endpoint
	[:ex_nominatim, :cache, :miss]	—	endpoint
	[:ex_nominatim, :rate_limit, :deny]	—	endpoint, base_url, retry_after_ms

Attach handlers via :telemetry.attach/4 to build dashboards, alert on errors, or log cache hit rates.
Geohash
Pass geohash: true (or an integer precision) to append a :geohash key to each result that has lat/lon fields:
{:ok, %{body: [%{lat: "38.0", lon: "23.7", geohash: "sryj481k2m4d", ...}]}} =
  ExNominatim.search(q: "Athens", geohash: true)
Requires the optional geohash hex package in your deps:
{:geohash, "~> 1.0"}
Custom Req options
Pass any Req option via :req_opts — useful for custom headers, timeouts, or connection options:
ExNominatim.search(q: "Athens", req_opts: [
  headers: [authorization: "Bearer xyz"],
  receive_timeout: 5000
])
Caching
Optionally cache successful Nominatim responses via Cachex:
# mix.exs
{:cachex, "~> 4.0"}

# config/config.exs
config :ex_nominatim, :cache_name, :ex_nominatim   # default
config :ex_nominatim, :cache_ttl, 86_400_000        # 24 hours
Pass cache: ExNominatim.CachexCache to any endpoint:
ExNominatim.search(q: "Athens", cache: ExNominatim.CachexCache)
Only successful results are cached. Errors never cache. When cache: nil (default), caching is disabled with zero overhead.
You can implement custom cache backends via the ExNominatim.Cache protocol.
Ideas and someday/maybe features
	none at the moment

Who made this?
Copyright 2024, made by Isaak Tsalicoglou, Managing Director of OVERBRING Labs in Athens, Attica, Greece.
Many thanks to all the volunteers and contributors of OpenStreetMap and Nominatim.
Support
If this library saves you time or helps your project, consider saying thanks by purchasing a copy of Northwind Elixir Traders, an exploratory-learning book that teaches Elixir, Ecto, and SQLite all in one hands-on project, with its source code released under the Apache-2.0 License.
  [image: Northwind Elixir Traders cover]
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ExNominatim emits structured telemetry events for observability in production.
All events use the [:ex_nominatim, ...] prefix and can be consumed via
:telemetry.attach/4 or integrated into your metrics pipeline (e.g. TelemetryMetrics, Appsignal, Datadog).
Events
[:ex_nominatim, :request, :stop]
Emitted when a request completes successfully.
	Field	Type	Description
	Measurement		
	duration	integer	Request duration in native time
	Metadata		
	endpoint	atom	One of :search, :reverse, :lookup, :details, :status
	base_url	String.t()	The Nominatim server URL
	status	integer	HTTP response status code

[:ex_nominatim, :request, :exception]
Emitted when a request fails (transport error, API error, etc.).
	Field	Type	Description
	Measurement		
	duration	integer	Request duration in native time
	Metadata		
	endpoint	atom	One of :search, :reverse, :lookup, :details, :status
	base_url	String.t()	The Nominatim server URL
	error	term()	The error reason

[:ex_nominatim, :request, :retry]
Emitted before each network-level retry attempt (exponential backoff).
	Field	Type	Description
	Measurement	%{}	Empty
	Metadata		
	endpoint	atom	One of :search, :reverse, :lookup, :details, :status
	base_url	String.t()	The Nominatim server URL
	attempt	integer	Current retry attempt number (1-based)
	error	term()	The error that triggered the retry

[:ex_nominatim, :cache, :hit]
Emitted when a cached response is returned (no HTTP request made).
	Field	Type	Description
	Measurement	%{}	Empty
	Metadata		
	endpoint	atom	One of :search, :reverse, :lookup, :details, :status

[:ex_nominatim, :cache, :miss]
Emitted when no cached response is found (HTTP request proceeds).
	Field	Type	Description
	Measurement	%{}	Empty
	Metadata		
	endpoint	atom	One of :search, :reverse, :lookup, :details, :status

[:ex_nominatim, :rate_limit, :deny]
Emitted when a request is rejected by the rate limiter.
	Field	Type	Description
	Measurement	%{}	Empty
	Metadata		
	endpoint	atom	One of :search, :reverse, :lookup, :details, :status
	base_url	String.t()	The server URL that was rate-limited
	retry_after_ms	integer	Milliseconds until the next allowed request

[:ex_nominatim, :circuit_breaker, :state_change]
Emitted when the circuit breaker transitions between states.
	Field	Type	Description
	Measurement	%{}	Empty
	Metadata		
	base_url	String.t()	The server URL the breaker is tracking
	from	atom	Previous state (:closed, :open, :half_open)
	to	atom	New state
	reason	atom	Transition cause (:failure_count, :reset_timeout, :probe_success, etc.)

Usage Examples
Attach a Logger handler
:telemetry.attach(
  "ex-nominatim-request-logger",
  [:ex_nominatim, :request, :stop],
  fn event, measurements, metadata, _config ->
    Logger.info("[ExNominatim] #{metadata.endpoint} " <>
      "-> #{metadata.status} in #{measurements.duration}")
  end,
  nil
)
Track request duration with TelemetryMetrics
# In your application
children = [
  {:telemetry_metrics_statsd, metrics: metrics()}
]

defp metrics do
  [
    summary("ex_nominatim.request.stop.duration",
      tags: [:endpoint, :status],
      unit: {:native, :millisecond}
    ),
    counter("ex_nominatim.cache.hit",
      tags: [:endpoint]
    ),
    counter("ex_nominatim.cache.miss",
      tags: [:endpoint]
    ),
    counter("ex_nominatim.rate_limit.deny",
      tags: [:endpoint, :base_url]
    ),
    counter("ex_nominatim.circuit_breaker.state_change",
      tags: [:base_url, :from, :to]
    )
  ]
end
Count cache hit/miss ratio
defmodule ExNominatim.CacheMonitor do
  use GenServer

  def start_link(_) do
    GenServer.start_link(__MODULE__, %{hits: 0, misses: 0}, name: __MODULE__)
  end

  def init(state) do
    :telemetry.attach_many(
      "ex-nominatim-cache-monitor",
      [
        [:ex_nominatim, :cache, :hit],
        [:ex_nominatim, :cache, :miss]
      ],
      &handle_event/4,
      nil
    )
    {:ok, state}
  end

  defp handle_event([:ex_nominatim, :cache, :hit], _measurements, _metadata, _config) do
    GenServer.cast(__MODULE__, :hit)
  end

  defp handle_event([:ex_nominatim, :cache, :miss], _measurements, _metadata, _config) do
    GenServer.cast(__MODULE__, :miss)
  end

  def handle_cast(:hit, state), do: {:noreply, %{state | hits: state.hits + 1}}
  def handle_cast(:miss, state), do: {:noreply, %{state | misses: state.misses + 1}}
end
Monitor circuit breaker state changes
:telemetry.attach(
  "ex-nominatim-circuit-breaker",
  [:ex_nominatim, :circuit_breaker, :state_change],
  fn _event, _measurements, metadata, _config ->
    if metadata.to == :open do
      Logger.warning("[ExNominatim] Circuit opened for #{metadata.base_url} " <>
        "(reason: #{metadata.reason})")
    end
  end,
  nil
)
Event Reference
	Event	Measurement	Metadata	Emitted By
	[:ex_nominatim, :request, :stop]	duration	endpoint, base_url, status	Client
	[:ex_nominatim, :request, :exception]	duration	endpoint, base_url, error	Client
	[:ex_nominatim, :request, :retry]	—	endpoint, base_url, attempt, error	ExNominatim.Telemetry
	[:ex_nominatim, :cache, :hit]	—	endpoint	ExNominatim.Telemetry
	[:ex_nominatim, :cache, :miss]	—	endpoint	ExNominatim.Telemetry
	[:ex_nominatim, :rate_limit, :deny]	—	endpoint, base_url, retry_after_ms	ExNominatim.Telemetry
	[:ex_nominatim, :circuit_breaker, :state_change]	—	base_url, from, to, reason	CircuitBreaker

See Also
	ExNominatim.Telemetry — module documentation with event type specs
	Telemetry project — official telemetry package
	TelemetryMetrics — metrics aggregation
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version: alpha
name: ExNominatim
description: A full-featured Elixir client for the OpenStreetMap Nominatim API V1 — stateless, validated at the boundary, with structured error reporting.

ExNominatim — Design Document
Overview
ExNominatim is a stateless Elixir client for the Nominatim API V1 that wraps all five public endpoints (/search, /reverse, /lookup, /details, /status) in a validated, pipeline-based API. Its primary architectural characteristic is validate-then-dispatch: every request is parsed into a typed struct, validated against the API specification (including cross-field intent checks), and only then converted to an HTTP request. The library prevents invalid API calls at the boundary and returns structured {:ok, map} / {:error, map} tuples rather than raw HTTP responses.
Architecture
flowchart TB
    Consumer["ExNominatim.search/1, .reverse/1, ..."]

    subgraph Pipeline["ExNominatim.Client.generic/2"]
        S1["1. make_new_struct/2"]
        S2["2. Validations.validate/1"]
        S3{"3. cache_get"}
        S4["4. CircuitBreaker.check"]
        S5{"5. check_rate_limit"}
        S6{"6. Concurrency.acquire"}
        S7["7. execute_with_network_retry/6"]
        S8["8. Concurrency.release"]
    end

    Consumer --> S1 --> S2 --> S3
    S3 -->|"hit → {:ok, data}"| Consumer
    S3 -->|miss| S4
    S4 -->|open → error| Consumer
    S4 -->|closed| S5
    S5 -->|limited → retry| Consumer
    S5 -->|ok| S6
    S6 -->|full → error| Consumer
    S6 -->|ok| S7 --> S8

    subgraph Modules["Modules"]
        P["Params Structs (5)"]
        V["Validations"]
        R["Report"]
        CA["Cache Protocol<br/>CachexCache / TestCache"]
        RL["RateLimiter (ETS)"]
        CB["CircuitBreaker (ETS)"]
        CO["Concurrency (ETS)"]
        GH["Geohash (optional)"]
    end

    S1 -.-> P
    S2 -.-> V
    S3 -.-> CA
    S4 -.-> CB
    S5 -.-> RL
    S6 -.-> CO
    S7 -.-> R
    S7 -.-> GH
Module Responsibilities
ExNominatim (lib/ex_nominatim.ex)
The public API surface. Delegates all calls to ExNominatim.Client and provides get_config/0 to inspect merged configuration. Holds the default config (public server URL, force: false, process: true, atomize: true, per-endpoint format overrides). Documents the configuration precedence: default < :all < endpoint-specific < opts.
ExNominatim.Client (lib/client.ex)
The pipeline orchestrator. Contains generic/2 which sequences the full request lifecycle: struct creation → validation → cache lookup → circuit breaker check → rate limit check → concurrency limiter → HTTP preparation → dispatch → network retry loop → report processing → cache store. The cache_get/2 and cache_store/2 helpers interact with any module implementing the ExNominatim.Cache protocol. The check_rate_limit/1 helper delegates to ExNominatim.RateLimiter based on the :rate_limit config option. The execute_with_network_retry/6 function runs the HTTP call inside a retry loop with exponential backoff and jitter for transport errors, 5xx, and 429 responses. Also houses prepare/3 (builds Req.Request with User-Agent header, URL validation, query param filtering) and new/3 (validates required fields, constructs struct from merged opts). The get_module/1 helper resolves endpoint atoms to params modules via Module.safe_concat/1.
ExNominatim.Validations (lib/validations.ex)
The validation engine. Every field has a valid?/2 clause that checks type, range, format, and membership against API specs. Cross-field intent validation (verify_intent/1) enforces mutually exclusive modes (e.g., freeform :q vs. structured search fields; :place_id vs. :osmtype/:osmid). Errors accumulate in %{valid?: false, errors: [{key, message}]}. Also provides explain_fields/0 and sanitize_comma_separated_strings/1.
ExNominatim.Report (lib/report.ex)
Response normalization. process/1 pattern-matches on Req.Response to detect HTTP-level and API-level errors (embedded "error" key in JSON or <error> in XML). atomize/1 recursively converts binary map keys to atoms (with dash→underscore normalization), handling nested maps, lists, and structs.
ExNominatim.Cache Protocol (lib/cache.ex, lib/cache_atom.ex)
Defines the get/2, put/3, del/2 protocol that any cache adapter must implement. Ships with two implementations:
	ExNominatim.CachexCache — wraps Cachex Actions.get/3, Actions.put/4, Actions.del/2 for production use.
	for: Atom — delegates to a module's get/1, put/3, del/2 via apply/3 at runtime, enabling lightweight test adapters like ExNominatim.TestCache.

The protocol is designed so that cache: nil (default) skips all cache operations with :miss in generic/2, imposing zero overhead when caching is not configured.
Params Structs (lib/client/*_params.ex)
Five modules — SearchParams, ReverseParams, LookupParams, DetailsParams, StatusParams — each defining a defstruct with endpoint-specific fields plus the shared valid? and errors validation accumulator. Each declares @required fields and delegates new/1 to Client.new/3.
ExNominatim.RateLimiter (lib/rate_limiter.ex)
Best-effort per-server rate limiter backed by an ETS named table with write_concurrency: true. Tracks the last request timestamp per base_url and rejects requests that arrive before the minimum interval (1000 ms) has elapsed. Created lazily on first use — no supervision tree or application callback required. Provides check/2, clear/0 (for testing), and public_server?/1 for the :auto detection logic. The rate limiter sits after the cache check and is wrapped in a rate-limit retry loop (configurable via :rate_limit_retry).
ExNominatim.CircuitBreaker (lib/ex_nominatim/circuit_breaker.ex)
Per-server circuit breaker backed by ETS. Tracks consecutive failures per base_url. After a configurable threshold (circuit_breaker: [threshold: 5, reset_ms: 30_000]) the breaker opens, short-circuiting requests before they reach the rate limiter or HTTP dispatch. Uses a synchronous half-open probe on the first request after reset_ms — no timers or GenServer required. Emits [:ex_nominatim, :circuit_breaker, :state_change] telemetry on every state transition.
ExNominatim.Concurrency (lib/ex_nominatim/concurrency.ex)
Per-server concurrency limiter backed by an ETS atomic counter. Limits the number of in-flight HTTP requests per base_url via :max_concurrency config option (integer or :infinity). Acquired before HTTP dispatch, released unconditionally after the response (success or failure). Non-blocking — when the limit is reached, subsequent requests are rejected immediately with {:error, %{code: :max_concurrency_reached}}. Created lazily on first use.
Data Flow
flowchart LR
    O["opts = [q: &quot;Athens&quot;, limit: 5,<br/>cache: CachexCache]"]
    S1["1. Config merge<br/>default → :all → :search → opts"]
    S2["2. Struct construction<br/>SearchParams.new(merged_opts)"]
    S3["3. Validation<br/>validate_all_fields + verify_intent"]
    CB{"3c. CircuitBreaker<br/>check"}
    RL{"3d. check_rate_limit"}
    CQ{"3e. Concurrency<br/>acquire"}
    subgraph HTTP["4. Network retry loop"]
        P["4a. prepare/3<br/>Req.new + merge params"]
        D["4b. HTTP dispatch<br/>Req.request/1"]
        RP["4c. Report + Geohash<br/>process + atomize"]
        TE["4d. Telemetry +<br/>CircuitBreaker +<br/>Cache store"]
        RE{"4e. Retry?"}
        CR["4f. Concurrency.release"]
    end

    O --> S1 --> S2 --> S3
    S3 --> S4{"3b. Cache hit?"}
    S4 -->|yes| DONE["{:ok, data} ☑"]
    S4 -->|miss| CB
    CB -->|open| CB_ERR["{:error, :circuit_open} ✗"]
    CB -->|closed| RL
    RL -->|limited| RL_ERR["{:error, :rate_limited} ✗"]
    RL -->|ok| CQ
    CQ -->|full| CQ_ERR["{:error, :max_concurrency_reached} ✗"]
    CQ -->|ok| P --> D --> RP --> TE
    TE --> RE
    RE -->|"exhausted"| CR
    RE -->|"retryable"| P
Step Details
Step 1 — Config merge (Client.make_new_struct/2)
default_config() |> merge app_config[:all] |> merge app_config[:search] |> merge opts
→ %{q: "Athens", limit: 5, format: "geocodejson", base_url: "...", cache: ExNominatim.CachexCache}
Step 2 — Struct construction (Client.new/3)
SearchParams.new(merged_opts)
→ {:ok, %SearchParams{q: "Athens", limit: 5, valid?: nil, errors: []}}
Step 3 — Validation (Validations.validate/1)
validate_all_fields/1  → each field checked by valid?/2
validate_format/1      → format allowed for endpoint?
verify_intent/1         → q XOR structured fields
sanitize_comma_separated_strings/1
→ {:ok, %SearchParams{valid?: true, errors: []}}
Step 3b — Cache lookup (Client.cache_get/2)
cache_key(action, struct)  → "ex_nominatim:search:q=Athens&limit=1&format=json"
cache_get(cache, key)
→ :miss  (or {:ok, data} → return immediately, skip HTTP, emit hit telemetry)
On miss: emit cache miss telemetry.
Step 3c — Circuit breaker check (CircuitBreaker.check/2)
base_url = "https://nominatim.openstreetmap.org", circuit_breaker = true
→ CircuitBreaker.check(url, config) → :ok
(or {:error, %{code: :circuit_open}} → return error, skip HTTP)
Step 3d — Rate limit check (Client.check_rate_limit/1)
rate_limit = :auto, base_url = "https://nominatim.openstreetmap.org"
→ public_server? → true → RateLimiter.check(url, 1000) → :ok
(or {:error, {:rate_limited, retry_after_ms}} → retry loop or return error)
Step 3e — Concurrency limiter (Concurrency.acquire/2)
max_concurrency = 5, base_url = "https://nominatim.openstreetmap.org"
→ Concurrency.acquire(url, config) → :ok
(or {:error, %{code: :max_concurrency_reached}} → return error, skip HTTP)
Step 4a — HTTP preparation (Client.prepare/3)
validate_url(base_url)  → :ok
Req.new(base_url:, method: :get, headers: %{user_agent: "ExNominatim/3.0.0"}, cache: :stub_only)
|> Req.merge(url: "/search")
|> Req.merge(params: filtered_params)  # drops nil, valid?, errors, config keys
→ {:ok, %Req.Request{}}
Step 4b — HTTP dispatch (Req.request/1)
→ {:ok, %Req.Response{status: 200, body: [%{...}]}}
Step 4c — Report + Geohash processing
Report.process({:ok, resp})
→ status 200 + no "error" key → {:ok, %{status: 200, body: [...]}}
Report.atomize(result)  → binary keys → atom keys (if atomize: true)
Geohash.add(result, config_opts)  → append :geohash key (if geohash: true)
Step 4d — Telemetry + Circuit Breaker + Cache store
:telemetry.execute([:ex_nominatim, :request, :stop], %{duration: ...}, metadata)
  or [:ex_nominatim, :request, :exception] depending on result
CircuitBreaker.record_success(base_url) or .record_failure(base_url, config_opts)
cache_store(cache, key, {:ok, data}) on success (errors never cached)
or cache_store_error(cache, key, error, config_opts) if :cache_errors enabled
Step 4e — Retry (on failure)
If retryable error (transport, 5xx, 429) and attempts < max_retries:
  :telemetry.execute([:ex_nominatim, :request, :retry], ...)
  sleep(backoff_ms) with jitter → go to Step 4a (next attempt)
Otherwise: return error result.
Step 4f — Concurrency.release
Concurrency.release(base_url)
Decremented unconditionally after the network retry loop completes.
Short-circuit points:
	Step 1: returns {:error, :improper_list} if opts is not a keyword list
	Step 1: returns {:error, {:extraneous_fields, [...]}} if unknown keys for endpoint
	Step 2: returns {:error, {:missing_query_params, [...]}} if required fields absent
	Step 3: returns {:error, %SearchParams{valid?: false, errors: [...]}} on validation failure
	Step 3b: cache hit → return immediately, no HTTP call (telemetry: hit)
	Step 3c: circuit open → return {:error, %{code: :circuit_open}}, skip HTTP
	Step 3d: rate limited → retry loop or return error (telemetry: deny)
	Step 3e: max concurrency reached → return {:error, %{code: :max_concurrency_reached}}
	Step 4a: URL validation → return {:error, :missing_scheme} / :missing_host / :empty_params / :invalid_params
	Step 4e: retry exhaustion → return the last error result

Error Handling Strategy
Errors propagate as {:error, reason} tuples. The reason varies by pipeline stage:
All errors follow a consistent {:error, %{code: atom, descr: string}} shape, with optional extra keys for context:
	Stage	Error Shape	Example
	Input validation	{:error, %{code: :validation, descr: _, missing: _}}	Missing required struct params
	Struct creation	{:error, %{code: :validation, descr: _, extraneous_fields: _}}	Unknown field for endpoint
	Field validation	{:error, %{code: :validation, descr: _, errors: _}}	Value out of range
	URL validation	{:error, %{code: :validation, descr: _}}	URL without scheme or host
	Circuit breaker	{:error, %{code: :circuit_open, descr: _, retry_after_ms: _}}	Breaker is open, requests rejected
	Rate limiting	{:error, %{code: :rate_limited, descr: _, retry_after_ms: _}}	Called <1s after previous request
	Concurrency	{:error, %{code: :max_concurrency_reached, descr: _}}	Too many concurrent in-flight requests
	HTTP dispatch	{:error, %{code: :http_error, descr: _}}	Transport error
	API error body	{:error, %{code: :api_error, descr: _, status: _}}	Nominatim returned <error> or {"error": ...}
	search_one empty	{:error, %{code: :not_found, descr: _}}	No results
	search_one multi	{:error, %{code: :multiple_results, descr: _, count: _}}	More than one result returned

Validation errors accumulate in the struct's :errors list as {key, message} tuples. The :valid? flag is set to false on the first invalid field and subsequent checks continue (all errors are collected, not short-circuiting on first failure).
Key Design Decisions
	Stateless, not GenServer — No application-internal state. Configuration is read from Application.get_env at call time via get_config/0, making the library safe for concurrent use without process dictionaries or ETS.

	Struct-per-endpoint — Each endpoint has its own params struct with exactly the fields the API accepts. This provides compile-time guarantees and clear documentation, and allows per-endpoint validation rules (e.g., /details only accepts json format).

	Config precedence layers — Defaults → :all → endpoint-specific → per-call opts. This lets consumers set global defaults (e.g., self-hosted base URL) while still overriding per-endpoint (e.g., /search in geocodejson but /status in text).

	Force bypass — force: true skips validation entirely. This is an explicit escape hatch for consumers who need to send parameters the library doesn't yet validate, with a warning in the docs.

	User-Agent compliance — The library automatically sets User-Agent: ExNominatim/{version} on every request to comply with the Nominatim Usage Policy requirement.

	Post-processing pipeline — process/1 and atomize/1 are opt-in via config (:process, :atomize). This lets consumers get raw %Req.Response{} if they prefer, or fully atomized maps for easier pattern matching.

	Module-safe endpoint resolution — get_module/1 uses Module.safe_concat/1 to resolve :search → ExNominatim.Client.SearchParams, avoiding atom injection risks from user input.

	Cache protocol, not hard-wired Cachex — Caching is abstracted behind the ExNominatim.Cache protocol with get/2, put/3, del/2. This lets consumers use a production Cachex-backed adapter (ExNominatim.CachexCache), a lightweight Agent-backed adapter for testing (ExNominatim.TestCache), or a custom adapter. When cache: nil (default), all cache operations short-circuit with :miss and zero overhead. Only successful results are cached; errors and HTTP failures never go into the cache.

	ETS-backed resilience modules — The circuit breaker, rate limiter, and concurrency limiter all use ETS named tables with write_concurrency: true instead of GenServers. This means zero supervision tree overhead, lazy initialization on first use, and no single-process bottleneck. State is read and written atomically via :ets.update_counter/3 and :ets.lookup/2.

	Layered resilience pipeline — Requests flow through cache → circuit breaker → rate limiter → concurrency limiter → HTTP retry loop. Each layer short-circuits independently: a cache hit skips all subsequent layers, an open circuit breaker skips rate limiting and HTTP, a rate-limited request never reaches the network. This ordering prioritizes cheap checks first (cache, circuit breaker) before expensive or externally-visible ones (rate limiter, HTTP).


Dependencies
	Dependency	Purpose	Runtime?
	req ~> 0.5.18	HTTP client (Req.new/2, Req.request/1, Req.merge/2)	Yes
	telemetry ~> 1.0	Observability events	Yes
	geohash ~> 1.0	Optional: geohash computation on lat/lon results	Optional
	cachex ~> 4.1	Optional: production caching backend	Optional
	plug ~> 1.4	Test-only: plug module support for Req.Test	No (test only)
	credo ~> 1.7.19	Static analysis / linting	No (dev/test only)
	ex_doc ~> 0.40.3	Hex documentation generation	No (dev only)

Configuration
Runtime configuration is set via Elixir's Config module:
config :ex_nominatim, ExNominatim,
  all: [base_url: "http://localhost:8080", force: false],
  search: [format: "geocodejson"],
  reverse: [namedetails: 1]
Config precedence (later wins):
	Library defaults (lib/ex_nominatim.ex:145-159)
	:all key from app config
	Endpoint-specific key from app config
	Per-call opts keyword list

Notable defaults:
	base_url: "https://nominatim.openstreetmap.org"
	force: false
	process: true
	atomize: true
	timeout: 15_000 (ms)
	user_agent: "ExNominatim/{version}"
	retry: [max_retries: 3, base_delay: 100, max_delay: 5000, jitter: true]
	circuit_breaker: false
	max_concurrency: :infinity
	rate_limit: :auto
	rate_limit_retry: false
	cache_errors: false
	cache_error_ttl: 30_000 (ms)
	/search format: "geocodejson" (overrides API's jsonv2)
	/reverse format: "geocodejson" (overrides API's xml)
	/lookup format: "jsonv2" (overrides API's xml)
	/status format: "json" (overrides API's text)

Testing
mix test                                       # unit tests (188, excluding integration)
mix test --exclude integration --cover          # with coverage (target: 80%)
mix test --include integration                  # full suite including live API calls

7 test files:
	test/client_test.exs — unit tests covering struct construction, field validation, URL validation, caching, rate limiting, telemetry, search_one, custom req_opts, geohash, circuit breaker, concurrency, retry, and Req.Test stub integration for all five endpoints.
	test/circuit_breaker_test.exs — 13 tests covering open/closed/half-open state transitions, failure threshold, reset timeout, and telemetry emission.
	test/concurrency_test.exs — 8 tests covering acquire/release, max concurrency enforcement, :infinity mode, and concurrent task safety.
	test/stream_many_test.exs — 5 tests covering concurrent batch search with Task.async_stream.
	test/rate_limiter_test.exs — rate limit block/allow, independent URL tracking, and :auto detection.
	test/cache_test.exs — cache protocol, Cachex adapter, TestCache adapter, hit/miss lifecycle.
	test/nominatim_test.exs — doctest ExNominatim only.

All unit tests use Req.Test stubs — no live Nominatim server required. Integration tests (tagged @moduletag :integration) hit a user-configured server and are excluded from the default mix test run.
Cache tests use ExNominatim.TestCache (Agent-backed, cleared per test via setup), verifying that successful results are cached, errors are never cached, and cache: nil disables caching with direct passthrough.
Rate limiting tests exercise the ExNominatim.RateLimiter module directly (verifying block/allow/independent URL tracking) and integrate via the Client pipeline (verifying :auto vs false vs custom base_url behavior). The ETS table is cleared between tests via setup.
Telemetry tests attach temporary handlers to verify cache hit/miss, request stop, rate limit deny, circuit breaker state change, and retry events are emitted. Circuit breaker tests also cover the ETS table cleanup between tests. Geohash tests verify that results with lat/lon get a :geohash key. search_one/1 tests cover single result, empty list, and multiple results. Custom :req_opts tests verify passthrough without error. Rate limit retry tests verify that saturated rate limiters trigger retry.
Version History
	v3.0.0 (current): Consistent %{code:, descr:} error shape (breaking), circuit breaker, concurrency limiter, network retry with backoff/jitter, rate limiting, optional Cachex caching, telemetry, rate-limit retry, search_one/1, custom Req opts, optional geohash, 188 tests across 7 test files.
	v2.1.0: Imported upstream PR (Ko-Fi link removal, sponsor link removal).
	v2.0.0: Introduced Config-based application configuration with layered precedence.
	v1.1.4: Relaxed Req dependency to 0.5+.
	v1.1.3: Fixed bug where config-specific keys leaked into GET params.
	v1.1.2: Fixed application config application bug.
	v1.1.1: Reverted default API URL to public server.
	v1.1.0: Added Report module for response processing and atomization; introduced config system.
	v1.0.0: Initial release with all 5 endpoints, struct-based params, validation pipeline.
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Main user-friendly functions for interacting with the endpoints of a Nominatim API server.
The opts keyword list of the endpoint request functions can optionally include the following:
	:base_url with a string value setting the base URL of the target Nominatim API server (it defaults to the public server).
	:force with a boolean value, where true means that validation errors will be ignored and the HTTP GET request to the API will run regardless.

Warning
Please respect the Nominatim Usage Policy when using the public server. To prevent useless requests, it is recommended to not disable request validation.
  New since v2.0.0: ExNominatim can be configured as defined using the Config module. You can define default values like so:
config :ex_nominatim, ExNominatim,
  all: [
    base_url: "http://localhost:8080",
    force: true,
    format: "json",
    process: true,
    atomize: true,
    rate_limit: false
  ],
  search: [format: "geocodejson", force: false],
  reverse: [namedetails: 1],
  lookup: [],
  details: [],
  status: [format: "json"]
The configuration above has the following effects:
	Requests to all endpoints will use the self-hosted Nominatim API instance at port 8080 of localhost, accessible over HTTP.
	Request parameter validation errors (valid?: false in the request parameters struct) will be ignored for requests to all endpoints, except for requests to the /search endpoint.
	Unless requested otherwise in opts, requests to the /search endpoint will return data in GeocodeJSON format (instead of the default jsonv2).
	Requests to the /reverse endpoint will set :namedetails to 1 (unless otherwise set in opts).
	Requests to the /status endpoint will return JSON instead of the default text (HTTP status code 200 and text OK or HTTP status 500 and a detailed error mesage).
	The responses from all endpoints will be processed automatically using ExNominatim.Report.process/1, and any maps and contents thereof (or map contents of structs's keys) will be converted from binary keys to atom keys using ExNominatim.Report.atomize/1.

Here's the preference order:
	The default values for :base_url and :force across all endpoints are the public Nominatim API server's URL and false, respectively.
	Any keyword-value pairs set in the :all list override these defaults and are applied automatically in requests to all endpoints.
	Any keyword-value pairs set in the list of a specific endpoint override any values defined in the :all list and are applied automatically in requests to that endpoint.
	Anything you set in opts overrides all the above.

At any moment you can use ExNominatim.get_config/0 to see the current configuration.
The following things are set as default in ExNominatim's default settings (unless overriden through your own configuration or explicitly-set request parameter values):
	The :format value for the /reverse endpoint, which is switched to GeocodeJSON, instead of XML (the API endpoint's default).
	The :format value for the /lookup endpoint, which is switched to JSONv2, instead of XML (the API endpoint's default).
	The :format value for the /status endpoint, which is switch to JSON, instead of text (the API endpoint's default).
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        details(opts)

      


        Show internal details for an OpenStreetMap object (for debugging only) using the /details API endpoint.



    


    
      
        explain_fields()

      


        Same as ExNominatim.explain_fields/1, but show all fields and their explanations.



    


    
      
        explain_fields(params_or_opts_or_list_or_atom)

      


        Given a request params struct (%ReverseParams{}, %SearchParams{}, etc.), a keyword list, or a list of atoms corresponding to keys, explain the fields, their default values (if any) and their values' limits (if applicable). It ignores any keyword list keys or atoms in the list that do not correspond to request parameters.



    


    
      
        get_config()

      


        Show the current configuration defaults.



    


    
      
        healthy?(opts \\ [])

      


        Check whether the Nominatim server at the default base_url is healthy.



    


    
      
        lookup(opts)

      


        Look up address details for OpenStreetMap objects by their "OSM ID" using the /lookup API endpoint.



    


    
      
        reverse(opts)

      


        Search OpenStreetMap objects by their location using the /reverse API endpoint.



    


    
      
        search(opts)

      


        Search OpenStreetMap objects by name or type using the /search API endpoint.



    


    
      
        search_one(opts)

      


        Same as search/1, but returns a single result map instead of a list.



    


    
      
        search_one!(opts)

      


        Same as search_one/1, but returns the result directly or raises on error.



    


    
      
        status()

      


        Query the status of the server at base_url using the /status API endpoint without any keyword list options provided.



    


    
      
        status(opts)

      


        Query the status of the server at base_url using the /status API endpoint.



    


    
      
        stream_many(list_of_opts, runner_opts \\ [])

      


        Concurrently search across multiple query option sets.
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Show internal details for an OpenStreetMap object (for debugging only) using the /details API endpoint.
Note: You can set an alternative server as the value of the :base_url keyword and ignore any validation errors by setting the :force keyword's value to true.
Given a keyword list of request parameters as opts, transform this to a %DetailsParams{} struct, validate it and its values using the ExNominatim.Validations module's functions and, if valid (or if opts contains force: true to ignore any validation errors), prepare and make an HTTP request to the /details endpoint.

  



  
    
      
    
    
      explain_fields()
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Same as ExNominatim.explain_fields/1, but show all fields and their explanations.

  



  
    
      
    
    
      explain_fields(params_or_opts_or_list_or_atom)
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Given a request params struct (%ReverseParams{}, %SearchParams{}, etc.), a keyword list, or a list of atoms corresponding to keys, explain the fields, their default values (if any) and their values' limits (if applicable). It ignores any keyword list keys or atoms in the list that do not correspond to request parameters.
Alternatively, provide the atom corresponding to an endpoint (e.g., :search for /search) to get the explanations of the parameters specific to that endpoint.
The content shown is adapted from the Nominatim API Reference page of the endpoint corresponding to the request params struct.
The result is a map, so that you can reuse the explanations for user guidance and error reporting in your own application.

  



  
    
      
    
    
      get_config()
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Show the current configuration defaults.
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Check whether the Nominatim server at the default base_url is healthy.
Calls the /status endpoint and returns true when the response is
200 OK with body "OK".
Examples
ExNominatim.healthy?()
# => {:ok, true}
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Look up address details for OpenStreetMap objects by their "OSM ID" using the /lookup API endpoint.
Note: You can set an alternative server as the value of the :base_url keyword and ignore any validation errors by setting the :force keyword's value to true.
Given a keyword list of request parameters as opts, transform this to a %LookupParams{} struct, validate it and its values using the ExNominatim.Validations module's functions and, if valid (or if opts contains force: true to ignore any validation errors), prepare and make an HTTP request to the /lookup endpoint.
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Search OpenStreetMap objects by their location using the /reverse API endpoint.
Note: You can set an alternative server as the value of the :base_url keyword and ignore any validation errors by setting the :force keyword's value to true.
Given a keyword list of request parameters as opts, transform this to a %ReverseParams{} struct, validate it and its values using the ExNominatim.Validations module's functions and, if valid (or if opts contains force: true to ignore any validation errors), prepare and make an HTTP request to the /reverse endpoint.
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Search OpenStreetMap objects by name or type using the /search API endpoint.
Given a keyword list of request parameters as params, transform this to a %SearchParams{} struct, validate it and its values using the ExNominatim.Validations module's functions and, if valid (or if params contains force: true to ignore any validation errors), prepare and make an HTTP request to the /search endpoint.

  



  
    
      
    
    
      search_one(opts)
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Same as search/1, but returns a single result map instead of a list.
Returns {:ok, result} on exactly one result, {:error, %{code: :not_found, descr: "No results found"}} when
the result list is empty, or {:error, %{code: :multiple_results, descr: _, count: _}} when
more than one result is returned. Pass through all other errors unchanged.

  



  
    
      
    
    
      search_one!(opts)
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Same as search_one/1, but returns the result directly or raises on error.

  



  
    
      
    
    
      status()
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Query the status of the server at base_url using the /status API endpoint without any keyword list options provided.
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Query the status of the server at base_url using the /status API endpoint.
Note: You can set an alternative server as the value of the :base_url keyword and ignore any validation errors by setting the :force keyword's value to true.
Given a keyword list of request parameters as opts, transform this to a %StatusParams{} struct, validate it and its values using the ExNominatim.Validations module's functions and, if valid (or if opts contains force: true to ignore any validation errors), prepare and make an HTTP request to the /status endpoint.
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Concurrently search across multiple query option sets.
Takes a list of keyword-list option sets and returns a lazy Stream of
results in completion order. Results are the full return values of
Client.search/1 — {:ok, %{status: _, body: _}} or
{:error, %{code: _, descr: _}}.
Options
	:max_concurrency — max in‑flight HTTP requests (default 5).

All other keyword keys in runner_opts are merged as base options into
every query set.
Examples
[q: "Athens", limit: 1],
[q: "Paris",  limit: 1],
[q: "London", limit: 1]
  ]
  |> ExNominatim.stream_many(max_concurrency: 3)
  |> Enum.to_list()
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Protocol for cache adapters used by ExNominatim.
Implement this protocol to provide custom caching backends. The built-in
ExNominatim.CachexCache adapter caches via Cachex v4.x.
When a cache module implements get/1 and put/3 functions, the
ExNominatim.Cache protocol is automatically dispatched via the
defimpl for: Atom fallback — no explicit defimpl needed.
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    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        get(cache, key)

      


        Retrieve a cached value by key.
Returns {:ok, value} on hit, :miss on miss.



    


    
      
        put(cache, key, value, opts)

      


        Store a value in the cache with the given TTL options.
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          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      get(cache, key)



        
          
        

    

  


  

Retrieve a cached value by key.
Returns {:ok, value} on hit, :miss on miss.

  



  
    
      
    
    
      put(cache, key, value, opts)



        
          
        

    

  


  

Store a value in the cache with the given TTL options.
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Cache adapter for ExNominatim backed by Cachex v4.x.
Usage
Add cachex to your dependencies:
{:cachex, "~> 4.1"}
Start a Cachex instance in your supervision tree:
children = [
  {Cachex, name: :ex_nominatim, limit: 10_000},
  ...
]
Then pass the adapter to your endpoint calls:
ExNominatim.search([q: "Athens", cache: ExNominatim.CachexCache])
Configuration
config :ex_nominatim, :cache_name, :ex_nominatim   # Cachex cache name (default: :ex_nominatim)
config :ex_nominatim, :cache_ttl, 86_400_000        # TTL in ms (default: 24 hours)
Behaviour
	Only successful results are cached. Errors never cache.
	If Cachex is not started or not in the dependency list, the :cache option
is silently ignored.
	Cache keys are based on endpoint and normalized query parameters.
	This module is only compiled when Cachex is available at runtime.
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Per-server circuit breaker backed by ETS.
Isolates a failing Nominatim server by short-circuiting requests after a
configurable failure threshold. Uses a lazy half-open transition — no timers,
no GenServer. The reset_ms window is checked synchronously when an open
breaker is probed.
States
	:closed — normal operation, requests pass through.
	:open — failures have exceeded threshold; requests are rejected until
reset_ms elapses.
	:half_open — the reset window has elapsed; the next request is let
through as a probe. On success → :closed, on failure → :open.

Configuration
Set circuit_breaker to configure per-server protection:
# Enable with defaults (threshold: 5, reset_ms: 30_000)
circuit_breaker: true

# Full control
circuit_breaker: [threshold: 3, reset_ms: 60_000]

# Disabled (default)
circuit_breaker: false
Failures counted: transport errors, 5xx responses, and retry exhaustion.
Telemetry
Emits [:ex_nominatim, :circuit_breaker, :state_change] on every state
transition with metadata %{base_url: String.t(), from: atom, to: atom, reason: atom}.
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        check(base_url, config_opts)

      


        Check whether a request to base_url is allowed.



    


    
      
        record_failure(base_url, config_opts)

      


        Record a failed request to base_url.



    


    
      
        record_success(base_url)

      


        Record a successful request to base_url.
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Check whether a request to base_url is allowed.
Returns :ok when the breaker is:
	:closed — normal operation.
	:half_open — probe request allowed.

Returns {:error, %{code: :circuit_open, descr: _, retry_after_ms: _}} when
the breaker is :open and the reset window has not elapsed.

  



  
    
      
    
    
      record_failure(base_url, config_opts)



        
          
        

    

  


  

Record a failed request to base_url.
Increments the failure counter and may transition the breaker from
:closed → :open if the threshold is exceeded, or from :half_open →
:open (probe failure).
Respects the circuit_breaker config option to determine threshold.
Safe to call for every failed response / transport error.

  



  
    
      
    
    
      record_success(base_url)



        
          
        

    

  


  

Record a successful request to base_url.
Resets the breaker to :closed with zero failure count.  Idempotent —
safe to call unconditionally after every successful response.
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Functions for preparing an HTTP request, including validating the base URL of the target Nominatim API server setting the User-Agent header automatically, selecting all the non-nil request parameters, creating a validated request, and dispatching it to the requested endpoint.
The opts keyword list of the endpoint request functions can optionally include the following:
	:base_url with a string value setting the base URL of the target Nominatim API server (it defaults to the public server).
	:force with a boolean value, where true means that validation errors will be ignored and the HTTP GET request to the API will run regardless.


      


      
        Summary


  
    Functions
  


    
      
        details(opts)

      


        Use the /details API endpoint. Delegated to from ExNominatim.details/1, which is documented.



    


    
      
        lookup(opts)

      


        Use the /lookup API endpoint. Delegated to from ExNominatim.lookup/1, which is documented.



    


    
      
        new(opts, required, module)

      


        Create a new request params struct from the provided keyword list opts, taking into account any required fields listed as atoms in the required list. Delegated to from the new/1 functions of the modules of SearchParams, ReverseParams, etc. (the module).



    


    
      
        prepare(endpoint, params, base_url)

      


        Prepares an HTTP request to the endpoint at base_url with the params map containing request parameters.



    


    
      
        reverse(opts)

      


        Use the /reverse API endpoint. Delegated to from ExNominatim.reverse/1, which is documented.



    


    
      
        search(opts)

      


        Use the /search API endpoint. Delegated to from ExNominatim.search/1, which is documented.



    


    
      
        status()

      


        Use the /status API endpoint without setting any request parameters. Delegated to from ExNominatim.status/0, which is documented.



    


    
      
        status(opts)

      


        Use the /status API endpoint. Delegated to from ExNominatim.status/1, which is documented.
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      details(opts)


        (since 1.0.0)


        
          
        

    

  


  

Use the /details API endpoint. Delegated to from ExNominatim.details/1, which is documented.

  



  
    
      
    
    
      lookup(opts)
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Use the /lookup API endpoint. Delegated to from ExNominatim.lookup/1, which is documented.

  



  
    
      
    
    
      new(opts, required, module)
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Create a new request params struct from the provided keyword list opts, taking into account any required fields listed as atoms in the required list. Delegated to from the new/1 functions of the modules of SearchParams, ReverseParams, etc. (the module).

  



  
    
      
    
    
      prepare(endpoint, params, base_url)
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Prepares an HTTP request to the endpoint at base_url with the params map containing request parameters.
	endpoint is one of :search, :reverse, :lookup, :status, :details.
	params is a map (not a keyword list!) with the request parameters.
	base_url is the the base URL of the target Nominatim API server.

You can use this function directly if you want to bypass the more user-friendly delegate functions in the main ExNominatim module and define the params map directly. This function does not perform any validation of the validity of the keys in params for the selected endpoint, or of their respective values vs. the API endpoint's specification.

  



  
    
      
    
    
      reverse(opts)
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Use the /reverse API endpoint. Delegated to from ExNominatim.reverse/1, which is documented.

  



  
    
      
    
    
      search(opts)


        (since 1.0.0)


        
          
        

    

  


  

Use the /search API endpoint. Delegated to from ExNominatim.search/1, which is documented.

  



  
    
      
    
    
      status()


        (since 1.0.0)


        
          
        

    

  


  

Use the /status API endpoint without setting any request parameters. Delegated to from ExNominatim.status/0, which is documented.

  



  
    
      
    
    
      status(opts)


        (since 1.0.0)


        
          
        

    

  


  

Use the /status API endpoint. Delegated to from ExNominatim.status/1, which is documented.

  


        

      


  

  
    
    ExNominatim.Client.DetailsParams - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Client.DetailsParams 
    



      
The struct for a request to the /details API endpoint.

      


      
        Summary


  
    Functions
  


    
      
        new(opts)

      


        Construct a new %DetailsParams{} struct from the content of the keyword list opts.



    





      


      
        Functions


        


  
    
      
    
    
      new(opts)


        (since 1.0.0)


        
          
        

    

  


  

Construct a new %DetailsParams{} struct from the content of the keyword list opts.

  


        

      


  

  
    
    ExNominatim.Client.LookupParams - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Client.LookupParams 
    



      
The struct for a request to the /lookup API endpoint.

      


      
        Summary


  
    Functions
  


    
      
        new(opts)

      


        Construct a new %LookupParams{} struct from the content of the keyword list opts, while taking into account the required field (:osm_ids) for a request to the /lookup API endpoint.



    





      


      
        Functions


        


  
    
      
    
    
      new(opts)


        (since 1.0.0)


        
          
        

    

  


  

Construct a new %LookupParams{} struct from the content of the keyword list opts, while taking into account the required field (:osm_ids) for a request to the /lookup API endpoint.

  


        

      


  

  
    
    ExNominatim.Client.ReverseParams - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Client.ReverseParams 
    



      
The struct for a request to the /reverse API endpoint.

      


      
        Summary


  
    Functions
  


    
      
        new(opts)

      


        Construct a new %ReverseParams{} struct from the content of the keyword list opts, while taking into account the required fields (:lat and :lon) for a request to the /reverse API endpoint.



    





      


      
        Functions


        


  
    
      
    
    
      new(opts)


        (since 1.0.0)


        
          
        

    

  


  

Construct a new %ReverseParams{} struct from the content of the keyword list opts, while taking into account the required fields (:lat and :lon) for a request to the /reverse API endpoint.

  


        

      


  

  
    
    ExNominatim.Client.SearchParams - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Client.SearchParams 
    



      
The struct for a request to the /search API endpoint.

      


      
        Summary


  
    Functions
  


    
      
        new(opts)

      


        Construct a new %SearchParams{} struct from the content of the keyword list opts, while taking into account that a request to the /reverse API endpoint requires either a free-form query with the keyword :q assigned a value or a structured query with values defined for at least one of :amenity, :street, :city, :county, :state, :country and :postalcode, but not both.



    





      


      
        Functions


        


  
    
      
    
    
      new(opts)


        (since 1.0.0)


        
          
        

    

  


  

Construct a new %SearchParams{} struct from the content of the keyword list opts, while taking into account that a request to the /reverse API endpoint requires either a free-form query with the keyword :q assigned a value or a structured query with values defined for at least one of :amenity, :street, :city, :county, :state, :country and :postalcode, but not both.

  


        

      


  

  
    
    ExNominatim.Client.StatusParams - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Client.StatusParams 
    



      
The struct for a request to the /status API endpoint.

      


      
        Summary


  
    Functions
  


    
      
        new(opts)

      


        Construct a new %StatusParams{} struct from the content of the keyword list opts.



    





      


      
        Functions


        


  
    
      
    
    
      new(opts)


        (since 1.0.0)


        
          
        

    

  


  

Construct a new %StatusParams{} struct from the content of the keyword list opts.

  


        

      


  

  
    
    ExNominatim.Concurrency - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Concurrency 
    



      
Per-server concurrency limiter backed by ETS.
Tracks the number of in-flight requests per base_url using an atomic ETS
counter (:ets.update_counter/3). When the limit is reached subsequent
requests are rejected immediately — no blocking, no queue.
Configuration
Set max_concurrency per request or globally:
# Limit to 5 concurrent requests (non-blocking)
max_concurrency: 5

# No limit (default)
max_concurrency: :infinity
Behaviour
	The limiter is checked before the HTTP dispatch.
	acquire/2 atomically increments the counter and returns :ok if the
slot is available, or {:error, %{code: :max_concurrency_reached}}.
	release/1 decrements the counter after the request completes
(success or failure).
	ETS table is created lazily on first use — no supervision tree.


      


      
        Summary


  
    Functions
  


    
      
        acquire(base_url, config_opts)

      


        Acquire a concurrency slot for base_url.



    


    
      
        current_count(base_url)

      


        Get the current in-flight count for base_url.



    


    
      
        release(base_url)

      


        Release a concurrency slot for base_url.



    





      


      
        Functions


        


  
    
      
    
    
      acquire(base_url, config_opts)



        
          
        

    

  


  

Acquire a concurrency slot for base_url.
Returns :ok when the current in-flight count is below max_concurrency,
or {:error, %{code: :max_concurrency_reached, descr: _}} when at capacity.

  



  
    
      
    
    
      current_count(base_url)



        
          
        

    

  


  

Get the current in-flight count for base_url.

  



  
    
      
    
    
      release(base_url)



        
          
        

    

  


  

Release a concurrency slot for base_url.
Decrements the in-flight counter. Safe to call even after the limiter has
been disabled or if the table is empty.

  


        

      


  

  
    
    ExNominatim.RateLimiter - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.RateLimiter 
    



      
Best-effort per-server rate limiter backed by ETS.
Tracks the last request timestamp per base_url and rejects requests that
arrive before min_interval_ms has elapsed. Uses an ETS named table with
write_concurrency: true so concurrent calls do not serialise through a
single GenServer.
Behaviour
	{:ok, _} responses are stored and subsequent identical requests return
the cached result without hitting the rate limit.
	Only cache misses are subject to rate limiting — the rate limiter is
checked between the cache lookup and the HTTP dispatch.
	The ETS table is created lazily on first use — no supervision tree or
application callback required.
	Errors return {:error, %{code: :rate_limited, descr: _, retry_after_ms: _}}.


      


      
        Summary


  
    Functions
  


    
      
        check(base_url, min_interval_ms)

      


        Check whether a request to base_url is allowed.



    





      


      
        Functions


        


  
    
      
    
    
      check(base_url, min_interval_ms)



        
          
        

    

  


  

Check whether a request to base_url is allowed.
Returns :ok if the minimum interval has elapsed since the last request, or
{:error, %{code: :rate_limited, descr: "Rate limit exceeded", retry_after_ms: retry_after_ms}}
if the interval has not elapsed.
Parameters
	base_url — the server URL string (e.g. "https://nominatim.openstreetmap.org").
	min_interval_ms — minimum time in milliseconds between requests.


  


        

      


  

  
    
    ExNominatim.Report - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Report 
    



      
Functions for reporting processed responses from the Nominatim API.

      


      
        Summary


  
    Functions
  


    
      
        atomize(s)

      


        Given a map, a list of maps, or a struct, convert all keys from binaries to atoms. binary keys including dashes will have all their dashes replaced with underscores.



    


    
      
        process(v)

      


        Convert the output of any of the endpoint functions to a more usable map.



    


    
      
        to_atom(s)

      


        Safely convert a binary string to an atom, replacing dashes with underscores. Passes through existing atoms unchanged.



    





      


      
        Functions


        


  
    
      
    
    
      atomize(s)


        (since 1.1.0)


        
          
        

    

  


  

Given a map, a list of maps, or a struct, convert all keys from binaries to atoms. binary keys including dashes will have all their dashes replaced with underscores.

  



  
    
      
    
    
      process(v)


        (since 1.1.0)


        
          
        

    

  


  

Convert the output of any of the endpoint functions to a more usable map.

  



  
    
      
    
    
      to_atom(s)


        (since 1.1.0)


        
          
        

    

  


  

Safely convert a binary string to an atom, replacing dashes with underscores. Passes through existing atoms unchanged.

  


        

      


  

  
    
    ExNominatim.StreamMany - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.StreamMany 
    



      
Concurrent batch dispatching across multiple query option sets.
Takes a list of keyword-list option sets and fans them out as concurrent
search requests, yielding results as a lazy Stream in completion order.
Usage
opts_list = [
  [q: "Athens", limit: 1],
  [q: "Paris",  limit: 1],
  [q: "London", limit: 1]
]

ExNominatim.stream_many(opts_list, max_concurrency: 5)
|> Enum.each(fn result -> IO.inspect(result) end)
Each element in the returned stream is the full return value of
Client.search/1 — either {:ok, %{status: _, body: _}} or
{:error, %{code: _, descr: _}}.
Options
	:max_concurrency — maximum number of in-flight HTTP requests (default 5).

All other keyword keys are forwarded as base options merged into each query set,
allowing shared config like base_url:, format:, process:, etc.

      


      
        Summary


  
    Functions
  


    
      
        stream(list_of_opts, runner_opts \\ [])

      


        Stream results for a list of query option sets concurrently.



    





      


      
        Functions


        


    

  
    
      
    
    
      stream(list_of_opts, runner_opts \\ [])



        
          
        

    

  


  

Stream results for a list of query option sets concurrently.
Accepts list_of_opts (a list of keyword lists, each being the options for
a single search request) and runner_opts (keyword list of streaming
parameters plus base options to merge into every query).

  


        

      


  

  
    
    ExNominatim.Telemetry - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Telemetry 
    



      
Telemetry events emitted by ExNominatim.
Events
[:ex_nominatim, :request, :stop]
Emitted when a request completes successfully.
	Measurement: %{duration: integer} (native time)
	Metadata: %{endpoint: atom, base_url: String.t(), status: integer}

[:ex_nominatim, :request, :exception]
Emitted when a request fails with an error (API error, transport error, etc.).
	Measurement: %{duration: integer} (native time)
	Metadata: %{endpoint: atom, base_url: String.t(), error: term}

[:ex_nominatim, :request, :retry]
Emitted when a failed request is retried with network-level backoff.
	Measurement: %{}
	Metadata: %{endpoint: atom, base_url: String.t(), attempt: integer, error: term}

[:ex_nominatim, :cache, :hit]
Emitted when a cached response is returned.
	Measurement: %{}
	Metadata: %{endpoint: atom}

[:ex_nominatim, :cache, :miss]
Emitted when no cached response is found.
	Measurement: %{}
	Metadata: %{endpoint: atom}

[:ex_nominatim, :rate_limit, :deny]
Emitted when a request is rate-limited.
	Measurement: %{}
	Metadata: %{endpoint: atom, base_url: String.t(), retry_after_ms: integer}

[:ex_nominatim, :circuit_breaker, :state_change]
Emitted when the circuit breaker transitions to a new state.
	Measurement: %{}
	Metadata: %{base_url: String.t(), from: atom, to: atom, reason: atom}


      




  

  
    
    ExNominatim.Validations - ExNominatim v3.1.0
    
    

    


  
  

    
ExNominatim.Validations 
    



      
Functions used for the automatic validation of the keys of a request parameters struct according to the target endpoint, their values according to the API endpoint's specification, and invalidate any request parameters with confusing intent that might have unexpected results, such as defining both the :q free-form query parameter and at least one of the parameters of a structured query (:city, :country, etc.).

      


      
        Summary


  
    Functions
  


    
      
        explain_fields()

      


        Show all fields and their explanations.



    


    
      
        explain_fields(x)

      


        Given a request params struct (%ReverseParams{}, %SearchParams{}, etc.), a keyword list, or a list of atoms corresponding to keys, explain the fields, their default values (if any) and their values' limits (if applicable). It ignores any keyword list keys or atoms in the list that do not correspond to request parameters. If provided with the atom of a field, it returns the validation/explanation message for that field



    


    
      
        sanitize_comma_separated_strings(params)

      


        Sanitizes the values of those fields of the params request params struct (%SearchParams{}, %ReverseParams{}, etc.) that contain a comma-separated list of strings according to the Nominatim API specification. It collapses all spaces and trims and leading and trailing commas.



    


    
      
        validate(params)

      


        Validates the content and intent of a request represented by a request parameters struct params (%SearchParams{}, %ReverseParams{}, etc.).



    





      


      
        Functions


        


  
    
      
    
    
      explain_fields()


        (since 1.0.0)


        
          
        

    

  


  

Show all fields and their explanations.

  



  
    
      
    
    
      explain_fields(x)


        (since 1.0.0)


        
          
        

    

  


  

Given a request params struct (%ReverseParams{}, %SearchParams{}, etc.), a keyword list, or a list of atoms corresponding to keys, explain the fields, their default values (if any) and their values' limits (if applicable). It ignores any keyword list keys or atoms in the list that do not correspond to request parameters. If provided with the atom of a field, it returns the validation/explanation message for that field

  



  
    
      
    
    
      sanitize_comma_separated_strings(params)


        (since 1.0.0)


        
          
        

    

  


  

Sanitizes the values of those fields of the params request params struct (%SearchParams{}, %ReverseParams{}, etc.) that contain a comma-separated list of strings according to the Nominatim API specification. It collapses all spaces and trims and leading and trailing commas.
You can use this function directly if you want to combine it with ExNominatim.Validations.validate/1.

  



  
    
      
    
    
      validate(params)


        (since 1.0.0)


        
          
        

    

  


  

Validates the content and intent of a request represented by a request parameters struct params (%SearchParams{}, %ReverseParams{}, etc.).
You can use this function directly if you want to combine it with ExNominatim.HTTP.prepare/3.
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