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    libcluster-dynamic-srv

A lightweight pairing of:
	A libcluster strategy (Cluster.Strategy.DynamicSrv) that discovers Erlang/Elixir nodes via DNS SRV records (works great with Consul, but is generic).
	A drop‑in replacement for Erlang’s epmd client (DynamicSrv.Epmd) that lets you run distribution on a dynamically assigned port (e.g. one allocated/proxied by a service mesh) instead of a single fixed EPMD port.

Taken together, this lets you run clustered Elixir/Erlang nodes in modern, service‑mesh / DNS‑driven environments without relying on the static port assumptions baked into the classic EPMD workflow.

Why does this exist?
Traditional Erlang distribution expects:
	A single epmd daemon per host listening on a well‑known port (default 4369)
	Each node listening on a second, usually static, distribution port (or from a narrow range)

In containerized or service-mesh architectures (Consul, sidecars, etc.), you often want:
	A dynamically chosen distribution port (surfaced via environment or injected config)
	Discovery based on DNS SRV records rather than explicit host:port lists
	No dependence on a locally running epmd daemon
	mutualTLS support via the Service Mesh

This library enables exactly that:
	You set ERL_DIST_PORT dynamically (injected by your orchestrator / mesh)
	You tell the VM to use DynamicSrv.Epmd as its epmd module
	Nodes discover each other via SRV lookups like <node-name>.<service-domain>


High‑Level Overview
	Concern	What this library provides
	Dynamic distribution port	DynamicSrv.Epmd reads ERL_DIST_PORT and reports it as the node’s listen port
	No epmd daemon required	Functions like register_node/2 are stubbed to satisfy the runtime without contacting epmd
	Node address resolution	address_please/3 resolves peers via DNS A + SRV queries
	Cluster membership	Cluster.Strategy.DynamicSrv polls SRV records and connects/disconnects nodes accordingly
	Generic SRV format	Works with any DNS provider returning SRV records shaped like <node-name>.<service-domain>


When to use this
Use libcluster-dynamic-srv if:
	You deploy into Consul (or another DNS system exposing SRV records)
	Your node distribution port is allocated dynamically (or you just want to standardize on one mechanism)
	You’d like to avoid running the epmd daemon entirely
	You want a simple, explicit mapping:
SRV record host: my-node.my-service.service.consul → Node name: :"my-node@my-service.service.consul"


Requirements
	Erlang / Elixir on OTP 20+ (needs ERL_DIST_PORT support)
	Environment variable ERL_DIST_PORT must be set before the BEAM starts
	DNS provider (e.g. Consul) returning SRV records where the target host includes the node label


Installation
Add to mix.exs:
def deps do
  [
    {:libcluster_dynamic_srv, "~> 0.1"}
  ]
end

Enabling the custom epmd module
For Elixir applications you can set the following environment variables before starting your application:
export ERL_DIST_PORT=$(allocate_a_port_somehow) \
export ELIXIR_ERL_OPTIONS="-start_epmd false -epmd_module Elixir.DynamicSrv.Epmd"
export RELEASE_DISTRIBUTION="name" # use longnames
export RELEASE_NODE="node-0@my-service.service.consul"
If ERL_DIST_PORT is not set, the custom module will raise on startup to avoid silent misconfiguration.

Configuring the libcluster strategy
In config/runtime.exs (or similar):
config :libcluster,
  topologies: [
    dyn_srv: [
      strategy: Cluster.Strategy.DynamicSrv,
      config: [
        service: "my-service.service.consul",
      ]
    ]
  ]
What the strategy does:
	Performs periodic SRV lookups for the configured service (e.g. my-service.service.consul is resolved internally by your DNS layer or Consul abstraction).
	Expects SRV targets shaped like <node-name>.<service-domain>.
	Converts each SRV target into a node atom :"<node-name>@<service-domain>".
	Connects to new nodes; disconnects nodes no longer present.

Example SRV answer (conceptual):
_my-service._tcp.service.consul  0  1  8001  my-node-a.my-service.service.consul
_my-service._tcp.service.consul  0  1  8017  my-node-b.my-service.service.consul
Produces candidate node names:
:"my-node-a@my-service.service.consul"
:"my-node-b@my-service.service.consul"

Node Naming Conventions
Given SRV target host: <node-label>.<service-domain>
Node name must be: :"<node-label>@<service-domain>"
Regex used internally (case insensitive):
^(?<node_name>[a-z0-9-_]+)\.<service-domain>$
If the SRV target does not match this pattern, it is ignored.

How remote resolution works
When a node tries to connect:
	DynamicSrv.Epmd.address_please/3 is invoked.
	If the target matches the "self" pattern (including optional prefixes like rpc- or rem- for certain internal ops), it returns {127,0,0,1, local_port}.
	Otherwise it:	Resolves the SRV target host to an IP (A lookup)
	Fetches the SRV record to obtain the peer's distribution port


	Returns the tuple expected by the distribution layer along with a constant distro protocol version (5).

This avoids ever calling a real epmd daemon.

Security Considerations
You are exposing dynamic distribution ports. Secure Erlang distribution
(cookies, TLS, network policy) as you normally would. This library does not add
encryption or authentication beyond standard Erlang cookies. However, if you are
using Consul Connect you can use that to secure communication between nodes with
mutual TLS. The example does exactly this.

Misc Notes
	EDNS(0) is enabled by default. Both the clustering strategy and the EPMD module pass edns: 0 to :inet_res.lookup/4. This is required by many modern DNS resolvers (e.g. Consul, CoreDNS) to support larger UDP payloads needed for full SRV responses. Without it, lookups may return empty or truncated results, causing silent cluster discovery failures.


Limitations
	Does not implement names/1 (returns {:error, :address}) because no epmd process is running.
	Assumes IPv4 in address_please/3 (can be extended to IPv6 if needed).
	Relies on consistent SRV + A record correctness from DNS.


Happy clustering!


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
1.1.0 - 2026-06-15
Added
	disconnect_on_deregister config option (default true). When set to false, nodes that disappear from DNS but still have a live distribution connection are left connected and only removed once the connection drops naturally. This prevents spurious :global partition-prevention cascades during graceful shutdowns that use a deregistration delay.

Fixed
	DynamicSrv.Epmd.address_please/3 now returns {:error, reason} instead of crashing when DNS resolution fails (e.g. :nxdomain). The distribution layer handles this as a failed connection attempt rather than a process crash.

1.0.2 - 2026-06-12
Fixed
	Enable EDNS(0) (edns: 0) on all :inet_res.lookup/4 calls in both the clustering strategy and the EPMD module. Many modern DNS resolvers (e.g. Consul, CoreDNS) require EDNS(0) to return full SRV responses over UDP; without it, lookups could silently return empty or truncated results and cause cluster discovery failures.

1.0.1 - 2026-05-14
Changed
	Downgrade "No nodes found" log message from info to debug to reduce noise in steady-state operation

1.0.0 - 2026-05-08
Fixed
	Replace double poll scheduling with handle_continue/2 to ensure a single, clean poll chain
	Use handle_continue(:poll, state) for initial poll instead of calling do_poll/1 directly in init/1
	Add catch-all clause in get_nodes/1 to handle unexpected resolver responses without crashing
	Fix regex character class [a-z0-9-_] to [a-z0-9_-] to avoid ambiguous range matching

Added
	Test coverage for unexpected resolver responses
	Test coverage for SRV records with non-matching hostname formats
	Test coverage for missing :service config
	Test coverage for meta: nil initialization path
	Test coverage for self-exclusion from the node list
	Test coverage for recurring polls after the initial poll

0.1.4 - 2025-09-08
Fixed
	Fix hexdocs configuration — add README and links

0.1.3 - 2025-09-07
Fixed
	Fix broken link to GitHub repository

0.1.2 - 2025-09-07
Added
	ExDoc support for generating documentation

0.1.1 - 2025-09-07
Fixed
	Fix packaging configuration for Hex publish

0.1.0 - 2025-09-07
Added
	Initial release of Cluster.Strategy.DynamicSrv — a libcluster strategy using DNS SRV records
	Support for Consul SRV records in <node-name>.<service-domain-name> format
	Configurable polling interval (default 5000ms)
	Configurable resolver function for testing and custom DNS backends
	MIT license
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This implements a libcluster strategy that utilizes DNS SRV records in a
generic way. The K8s SRV strategy is too prescriptive to use generically
because of the way it formulates its SRV hostnames.
For this strategy to work the SRV records should be in the format of <node-name>.<service-domain-name>.
This works with Consul by specifying the node-name
as a label and the service-domain-name is service.consul by default.
You can read more about Consul's DNS SRV records
here.
While this was implemented to work with Consul, it can be used with any DNS
service that supports SRV records and tagging of the hostname.
Configuration
	service (required) — the DNS SRV service name to query.
	polling_interval (optional, default 5000) — how often to poll DNS, in milliseconds.
	disconnect_on_deregister (optional, default true) — when true, nodes are
disconnected as soon as they disappear from DNS. When false, a node that has
left DNS but still has a live distribution connection is left connected; it will
only be disconnected once the connection drops naturally. Setting this to false
avoids spurious :global partition-prevention cascades during graceful shutdowns
that use a deregistration delay.

Example Configuration:
config :libcluster,
  topologies: [
    dyn_srv: [
      strategy: Cluster.Strategy.DynamicSrv,
      config: [
        service: "my-service-name.service.consul",
        disconnect_on_deregister: false
      ]
    ]
  ]
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        Returns a specification to start this module under a supervisor.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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This module was inspired heavily by Caravan
Custom EPMD replacement used to run Erlang distribution with dynamic ports and
without a local epmd daemon. If you run this with a service mesh like Consul,
coupled with a mutual TLS (Consul Connect), you can use this module to
discover peers via DNS SRV records instead of a well‑known static port
published through epmd and have service to service TLS encryption.
This module is passed to the Erlang VM through the -epmd_module flag (or the
:kernel, :epmd_module application environment) and implements just enough of
the epmd client contract that the distribution layer (net_kernel /
erl_distribution) can:
	announce the local node's listening port (picked externally and exported
via ERL_DIST_PORT), and
	resolve remote nodes to {ip, port, version} tuples by consulting DNS,
specifically SRV records to obtain the port.

High level behavior
	Registration: register_node/2,3 does NOT talk to a daemon. It simply
returns a pseudo "creation" (1..3) as expected by the runtime.
	Outbound connections: address_please/3 converts an incoming (Name, Host)
pair into "Name.Host", performs DNS lookups:	A/AAAA (currently :inet.getaddr with :inet, i.e. IPv4 only)
	SRV (via :inet_res.lookup) to obtain the distribution port
and returns the distribution version (hard‑coded 5).


	Local listen port: listen_port_please/2 fetches the port from
ERL_DIST_PORT (except for special ephemeral "rpc-" / "rem-" prefixed
helper nodes, which are answered with port 0).
	names/1 is intentionally unsupported and returns {:error, :address}
because there is no central registry.

Node naming convention
The real Erlang node name is still of the form name@host. For matching
purposes we map the current node (name@host) to "name.host" and compare it
with the requested "Name.Host" (including optional prefixes):
  (rpc|rem)-<base>-<...>.service.consul
This allows short‑lived, prefixed nodes (e.g. rpc-* for remote procedure
helper processes) to co‑exist without requiring dedicated ports.
Environment contract
ERL_DIST_PORT MUST be set before the VM starts distribution. Failure to do
so raises at runtime when local_dist_port/0 is invoked.
DNS / Consul expectations
For a target like: mynode.myservice.service.consul
	A (or CNAME) record resolves to the host IP.
	SRV record (<my-service>.service.<consul-domain> - however you configure
Consul) must return the distribution port you want peers to dial. (This
code presently just takes the first returned SRV entry.) Adjust or wrap
get_remote_ip_and_port/1 if you need prioritization or IPv6.

Distribution version
Kept at 5 (unchanged since OTP R6). Change only if upstream protocol
conventions evolve.
Limitations / Caveats
	No IPv6: :inet.getaddr(..., :inet) restricts lookups to IPv4.
	No fallback / retries: DNS lookups are performed once; transient failures
will bubble up as distribution connection errors.
	Assumes SRV availability: If no SRV record exists the pattern match will
fail. Wrap lookup logic if you need graceful degradation.
	names/1 unsupported: Tools expecting epmd name listings will not work.
	Single ERL_DIST_PORT: You are responsible for ensuring uniqueness (e.g.
by provisioning ports or injecting them via orchestration).

Configuration example (Elixir)
 Before launching the VM:
 NOTE: The Elixir. prefix is required for specifying the EPMD module.
export ELIXIR_ERL_OPTIONS="-start_epmd false -epmd_module Elixir.DynamicSrv.Epmd"
export ERL_DIST_PORT=<some-port>
export RELEASE_DISTRIBUTION=name - longnames are required
export RELEASE_NODE="node_a@<myservice>.service.<consul domain>"
If you want to see a Nomad/Consul example using Consul Connect for mutual TLS
see examples/app.nomad
Troubleshooting
	"ERL_DIST_PORT is not set": Ensure the environment variable is exported
in the same shell / container context.
	Cannot resolve remote node: Verify DNS (dig A / SRV records). Make sure
the node name you pass maps to the expected SRV record.
	Connection refused: Confirm the remote BEAM VM is listening on the port
published by the SRV record and that network policies allow traffic.
	Hanging node connections: Use :inet_res.getbyname / :inet_res.lookup in
a shell to confirm that the BEAM's resolver can see the records inside
the runtime environment.
	If you are using Consul Connect, ensure that you have a permissive Intention
in Consul for the service.


      


      
        Summary


  
    Functions
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        See: https://www.erlang.org/doc/apps/kernel/erl_epmd.html#address_please/3
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        names(hostname)

      


        See: https://www.erlang.org/doc/apps/kernel/erl_epmd.html#names/1



    


    
      
        register_node(name, port)

      


    


    
      
        register_node(name, port, family)

      


        See: https://www.erlang.org/doc/apps/kernel/erl_epmd.html#register_node/3



    


    
      
        start_link()

      


        erl_distribution wants us to start a worker process. We don't need one,
though.
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See: https://www.erlang.org/doc/apps/kernel/erl_epmd.html#address_please/3
This is using optimized version of this function that also returns the port
and version. This will ensure that we don't need to also call port_please/3.
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See: https://www.erlang.org/doc/apps/kernel/erl_epmd.html#names/1
We are not implementing this because we are not running epmd.
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See: https://www.erlang.org/doc/apps/kernel/erl_epmd.html#register_node/3
As of Erlang/OTP 19.1, register_node/3 is used instead of register_node/2,
passing along the address family, 'inet_tcp' or 'inet6_tcp'. This makes no
difference for our purposes.
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erl_distribution wants us to start a worker process. We don't need one,
though.
Returns :ignore
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Documentation for LibclusterDynamicSrv.
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