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Mutation-testing mutators for Oban, built as a plugin for
Mutare.
This plugin targets two aspects of Oban worker behaviour that ordinary value mutations
do not directly test:
	the return value of perform/1 — which determines whether a job completes,
retries, cancels, or snoozes; and
	the enqueue options (max_attempts:, unique:, schedule_in:, …) — the retry / dedup /
scheduling policy.

The mutations replace valid Oban returns with other valid returns and change enqueue options.
A surviving mutant indicates that the suite did not detect the changed behaviour — for
example, a failed job completing without a retry, a duplicate job, or a missing reschedule.
Install
Add it (and Mutare) as dev/test dependencies:
def deps do
  [
    {:mutare, "~> 0.5.0", only: [:dev, :test], runtime: false},
    {:mutare_oban, "~> 0.2", only: [:dev, :test], runtime: false}
  ]
end
(Oban itself is not a dependency of this plugin — it only ever names Oban.Worker as a
compile-time atom. Your own project already supplies Oban.)
Enable
List the two mutators in .mutare.exs, alongside Mutare's built-ins:
# .mutare.exs
[
  mutators: [:builtins] ++ Mutare.Oban.all()
]
:builtins keeps Mutare's default families and adds the Oban ones; drop it to run the Oban
mutators alone. Mutations are recorded under their respective report families —
:oban_worker_return and :oban_enqueue — and either mutator can be enabled on its own:
[mutators: [:builtins, Mutare.Oban.WorkerReturn]]   # just the perform/1 return swaps
Then run Mutare as usual:
mix mutare
The mutations
Mutare.Oban.WorkerReturn — perform/1 return swaps
Applies only inside a module implementing Oban.Worker (or Oban.Pro.Worker).
Every replacement is a valid Oban return with a different effect on the job's outcome.
	original	mutant	what a survivor means
	:ok / {:ok, v}	{:error, :mutare}	a completed job → retryable; success unchecked
	{:error, reason}	:ok	a failure is treated as success
	{:error, reason}	{:cancel, reason}	a transient failure → permanent cancel
	{:cancel, reason}	{:error, reason} / :ok	a permanent cancel → retry / success
	{:snooze, seconds}	:ok	a reschedule is dropped
	{:discard, reason}	:ok / {:cancel, reason}	a legacy discard → success / cancel
	:discard	:ok	a legacy bare discard → success

For example, {:error, reason} → :ok can survive if a test enqueues a job that should
fail but never asserts that the job ends up retryable/discarded.
Mutare applies these swaps through its return_replacements/2 hook, including returns from
branch tails of a case/cond/if/with in tail position as well as the clause body.
Mutare.Oban.Enqueue — enqueue-option mutations
Matches a MyWorker.new(args, opts) call (direct, aliased, or piped) and rewrites its options:
	original	mutant	what a survivor means
	max_attempts: n (n ≠ 1)	max_attempts: 1	no retries — is the retry asserted?
	unique: [...]	(dropped)	dedup removed — is the dupe caught?
	schedule_in: _	(dropped)	runs now, not later — is the delay asserted?
	scheduled_at: _	(dropped)	

In mix mutare's output, each mutant includes a report note describing an assertion that
could detect the changed behaviour.
Ignoring one kind of mutant
Both families declare ignore-variant labels, so a # mutare:ignore[family:label] directive
can suppress one kind of mutant without excluding the whole family:
	oban_worker_return labels each swap by the return it becomes: ok, error, cancel.
	oban_enqueue labels each mutation by the option it changes: max_attempts, unique,
schedule_in, scheduled_at.

# this job is best-effort: treating failure as success is acceptable, keep the other swaps
{:error, reason} # mutare:ignore[oban_worker_return:ok] best-effort job

# the dedup window is exercised in staging, not unit tests
MyWorker.new(args, unique: [period: 60]) # mutare:ignore[oban_enqueue:unique]
A worked example
defmodule MyApp.Workers.Charge do
  use Oban.Worker, queue: :payments, max_attempts: 5

  @impl Oban.Worker
  def perform(%Oban.Job{args: %{"order_id" => id}}) do
    case Payments.charge(id) do
      {:ok, _receipt} -> :ok
      {:error, :card_declined} -> {:cancel, :card_declined}
      {:error, _transient} -> {:error, :retry_later}   # ← Mutare flips this to :ok
    end
  end
end
Mutare.Oban.WorkerReturn turns {:error, :retry_later} into :ok. If your suite only checks
the happy path and the declined card — but never asserts that a transient failure leaves the job
retryable — that mutant survives, and the report identifies the changed branch.
Likewise, Mutare.Oban.Enqueue removes unique: from Charge.new(args, unique: [...]):
if no test detects the duplicate job, that mutant survives too.
Deployment requirement
Mutare.Oban.WorkerReturn detects a worker through Mutare's use-expansion — use Oban.Worker
injects @behaviour Oban.Worker, which Mutare expands in-process. So Oban must be loadable in
the Mutare process when you run mix mutare. It is, by default: mix mutare runs with your
project's deps on the code path. (A direct @behaviour Oban.Worker is also detected, no expansion
needed.) The requirement is declared via required_modules/0, so a run where Oban is not
loadable fails at startup with a Mutare.EnvironmentError.
What's deliberately out of scope
Two things are not runtime positions Mutare can splice a selector into, so they are left alone:
	Static config in the use line — use Oban.Worker, max_attempts: 3 is compile-time, frozen
before any mutant can be activated. Only the dynamic MyWorker.new(args, max_attempts: 3)
options are mutable (that's Mutare.Oban.Enqueue).
	Cron schedules — Oban.Plugins.Cron's crontab: is configured in config/*.exs, which Mutare never
reads (it rewrites lib/ source).

Development
mix deps.get
mix test          # unit (diffs) + a live semantic check that a mutant actually changes perform/1
mix check         # format + credo + dialyzer
License
MIT — see LICENSE.


  

    Changelog

All notable changes to this project are documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.2.1 - 2026-10-03
Changed
	Requires Mutare 0.5 ({:mutare, "~> 0.5.0"}).

0.2.0 - 2026-09-26
Changed
	Mutare 0.4.1 or newer is required ({:mutare, "~> 0.4.1"}). Mutare now hands a
piped args |> MyWorker.new(opts) to the enqueue family as the direct call it is sugar
for, so both spellings are matched by one path; the mutants, their variants and their
notes are unchanged.

0.1.0 - 2026-09-07
Initial release.
Added
	Mutare.Oban.WorkerReturn (:oban_worker_return) — swaps perform/1
return values for other valid Oban returns (:ok/{:ok, v} →
{:error, :mutare}; {:error, reason} → :ok / {:cancel, reason};
{:cancel, reason} → {:error, reason} / :ok; {:snooze, s} → :ok;
legacy {:discard, reason} → :ok / {:cancel, reason} and bare
:discard → :ok). Applies only inside Oban.Worker /
Oban.Pro.Worker modules, including branch tails via
return_replacements. Declares required_modules/0, so a run where Oban
is not loadable fails at startup with a Mutare.EnvironmentError.
	Mutare.Oban.Enqueue (:oban_enqueue) — rewrites MyWorker.new(args, opts)
enqueue options (direct, aliased, or piped): max_attempts: n → 1 (n ≠ 1),
and drops unique:, schedule_in:, and scheduled_at:.
	Report notes on every mutant describing assertions that could detect the changed behaviour.
	Ignore-variant labels on both families, so
# mutare:ignore[oban_worker_return:ok] /
# mutare:ignore[oban_enqueue:unique] can suppress one kind of mutant.
	Mutare.Oban.all/0 for splicing both families into a :mutators list.



  

    LICENSE


MIT License

Copyright (c) 2026 Benjamin Fox

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Mutation-testing mutators for Oban — a plugin for
Mutare.
This plugin targets two aspects of Oban worker behaviour that ordinary value mutations
do not directly test:
	the return value of perform/1 — which determines whether a job
completes, retries, cancels, or snoozes; and
	the enqueue options (max_attempts:, unique:, schedule_in:, …) — the
retry / dedup / scheduling policy.

The mutations replace valid Oban returns with other valid returns and change enqueue options.
A surviving mutant indicates that the suite did not detect the changed behaviour — for
example, a failed job completing without a retry, a duplicate job, or a missing reschedule.
It is two independent Mutare.Mutators, listed alongside the built-ins:
# .mutare.exs
[mutators: [:builtins, Mutare.Oban.WorkerReturn, Mutare.Oban.Enqueue]]
or, equivalently, splicing the convenience list:
[mutators: [:builtins] ++ Mutare.Oban.all()]
(:builtins keeps Mutare's default families and adds these; omit it to run the Oban
mutators alone.) Mutations are recorded under their respective report families —
:oban_worker_return and :oban_enqueue — and either mutator can be enabled alone.
Both families declare ignore-variant labels, so a # mutare:ignore[family:label]
directive can suppress one kind of mutant without excluding the family — e.g.
# mutare:ignore[oban_worker_return:ok] keeps the cancel swap but drops the
swap from an error to :ok on that line. Mutare.Oban.WorkerReturn labels each swap by
the return it becomes (ok / error / cancel); Mutare.Oban.Enqueue labels each
mutation by the option it changes (max_attempts / unique / schedule_in /
scheduled_at) and includes a report note describing an assertion that could detect the change.
What fits cleanly, and what doesn't
Mutare.Oban.WorkerReturn applies only inside modules that implement
Oban.Worker (or Oban.Pro.Worker). Mutare detects that through its use-expansion —
use Oban.Worker injects @behaviour Oban.Worker — so Oban must be loadable in the
Mutare process (it is, since mix mutare runs with the target's deps on the path).
Mutare.Oban.WorkerReturn declares that requirement via
Mutare.Mutator.required_modules/0, so a run where Oban is absent fails at
startup with a Mutare.EnvironmentError.
Two things are deliberately out of scope because they are not runtime positions Mutare can
splice a selector into:
	Static worker config in the use line — use Oban.Worker, max_attempts: 3 is
compile-time, frozen before any mutant can be activated. Only the dynamic
MyWorker.new(args, max_attempts: 3) options are mutable (that's Mutare.Oban.Enqueue).
	Cron schedules — Oban.Plugins.Cron's crontab: is configured in config/*.exs, which
Mutare never reads (it rewrites lib/ source).
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        all()

      


        The plugin's mutators as a list, for splicing into :mutators



    


    
      
        worker_behaviours()

      


        The @behaviours that mark a module as an Oban worker — Oban.Worker and Oban Pro's
Oban.Pro.Worker. A module implementing any of these has its perform/1/process/1
return tails mutated by Mutare.Oban.WorkerReturn.



    





      


      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

          @spec all() :: [module()]


      


The plugin's mutators as a list, for splicing into :mutators:
[mutators: [:builtins] ++ Mutare.Oban.all()]

  



  
    
      
    
    
      worker_behaviours()



        
          
        

    

  


  

      

          @spec worker_behaviours() :: [module()]


      


The @behaviours that mark a module as an Oban worker — Oban.Worker and Oban Pro's
Oban.Pro.Worker. A module implementing any of these has its perform/1/process/1
return tails mutated by Mutare.Oban.WorkerReturn.
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Mutates the enqueue options of an Oban job — the keyword options passed when a job is
built (MyWorker.new(args, max_attempts: 3, unique: [...], schedule_in: 60)). These options
encode the job's retry / dedup / scheduling policy. Changing or removing an option tests
whether the suite detects the corresponding change in behaviour.
The mutations
max_attempts: n  (n ≠ 1)  ->  max_attempts: 1   no retries — is the retry asserted?
unique: [...]             ->  (dropped)          dedup removed — is the dupe caught?
schedule_in: _            ->  (dropped)          runs now, not later — is the delay asserted?
scheduled_at: _           ->  (dropped)          runs now, not later
Each is a single mutant, delivered in place by Mutare's selector, and compile-safe by
construction (dropping a keyword pair or substituting the literal 1 always yields a legal
keyword list — even the empty [], a valid second argument to new/2).
Each mutant is a Mutare.Mutator.Mutation tagged with the option it changes as its ignore
variant — so # mutare:ignore[oban_enqueue:unique] suppresses just the dedup drop on that
line (see Mutare.Ignore) — and includes a report note describing an assertion that could
detect the change.
How it matches
It matches the new/N call (not the keyword list — Mutare traverses trailing keyword
options as individual call arguments, never passing the list as a single node), resolving it
through Mutare.Calls.resolved_call/1 so the direct, aliased, and piped
(args |> MyWorker.new(opts)) forms all match, and rebuilds the call with the mutated options
in the form used in the source. It applies to any module's new whose options include one of
the keys it mutates (max_attempts, unique, schedule_in, scheduled_at) — Oban-distinctive
enough that a false positive is unlikely, and would at worst rebuild an equivalent call
elsewhere, never miscompile.
This intentionally covers only the dynamic new/2 options. Static config in the
use Oban.Worker line is compile-time and unreachable — see Mutare.Oban.
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        variants()

      


        The option labels for # mutare:ignore[oban_enqueue:<label>] — each mutant is
tagged with the key of the option changed or removed.
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The option labels for # mutare:ignore[oban_enqueue:<label>] — each mutant is
tagged with the key of the option changed or removed.
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Swaps the return value of an Oban worker callback (perform/1, and Pro's process/1)
for a different but still valid Oban outcome — the higher-signal analogue of
Mutare.Mutators.ReturnValue's sentinel.
Applies only inside a module that implements Oban.Worker (or
Oban.Pro.Worker), as recorded in the enclosing module's behaviour set
(context.behaviours, gathered by Mutare from a use Oban.Worker's injected
@behaviour). No mutations are produced elsewhere.
Every replacement is a valid Oban return with a different effect on the job's outcome.
A survivor indicates that the suite did not detect the change in success / failure / retry /
cancel / snooze behaviour.
The swaps
:ok                ->  {:error, :mutare}     a completed job is now retryable
{:ok, value}       ->  {:error, :mutare}     a completed job is now retryable
{:error, reason}   ->  :ok                   a failure is treated as success
{:error, reason}   ->  {:cancel, reason}     a transient failure becomes a permanent cancel
{:cancel, reason}  ->  {:error, reason}      a permanent cancel becomes retryable
{:cancel, reason}  ->  :ok                   a cancel becomes a success
{:snooze, seconds} ->  :ok                   a reschedule is dropped
{:discard, reason} ->  :ok                   a legacy discard becomes a success
{:discard, reason} ->  {:cancel, reason}
:discard           ->  :ok                   a legacy bare discard becomes a success
For example, {:error, reason} → :ok can survive if a test inserts a job that should
fail but never asserts that the job ends up retryable / discarded.
Ignore variants
Each mutant is labelled by the Oban return it becomes — ok, error, or cancel — so a
# mutare:ignore[oban_worker_return:<label>] directive can suppress one kind of swap
without excluding the family:
{:error, reason} # mutare:ignore[oban_worker_return:ok] best-effort, failure unasserted
keeps the {:error, reason} → {:cancel, reason} mutant while dropping the
swap from an error to :ok on that line. See Mutare.Ignore.
Each mutant reuses the original reason operand and injects only literal control atoms, so
every one is a valid return that compiles — the single metamutant build is never at
risk. Return tails are delivered by Mutare's structural return_replacements/2 hook, so the
swaps also apply to returns from branch tails of a case/cond/if/with in tail
position, as well as the clause body.
Deliberately left alone
	The {:ok, value}'s value and a {:snooze, seconds}'s seconds are dropped when
replacing the return with {:error, :mutare} or :ok, respectively. Mutations of the
payload itself are handled by Mutare.Mutators.
	A bare :ok has no payload to preserve, so its only swap is to a sentinel error.
	A bare :cancel tail is not matched: it is not a member of Oban's t:Oban.Worker.result/0
union (only :discard has a bare legacy form). Oban logs an unknown return and completes the
job anyway, so an :ok swap there would differ only by a log line — an unkillable no-op.
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        The deployment requirement: Oban.Worker must be loadable in the Mutare process, or the
use Oban.Worker expansion that provides @behaviour Oban.Worker cannot run. Declaring this
requirement causes a Mutare.EnvironmentError at startup if Oban is not loadable.
Oban.Pro.Worker is deliberately not listed because Pro is optional.



    


    
      
        return_replacements(tail, map)

      


        Returns the alternative Oban return(s) for tail, but only inside a worker module (read from
context.behaviours). The context-aware form of
Mutare.Mutator.Structural.return_replacements/1.



    


    
      
        variant(original, mutated)

      


        Classifies an emitted swap by its replacement's return tag (Mutare.Mutator.variant/2).



    


    
      
        variants()

      


        The return-tag labels for # mutare:ignore[oban_worker_return:<label>] — each mutant
is labelled by the Oban return it becomes: "ok", "error", or "cancel".
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The deployment requirement: Oban.Worker must be loadable in the Mutare process, or the
use Oban.Worker expansion that provides @behaviour Oban.Worker cannot run. Declaring this
requirement causes a Mutare.EnvironmentError at startup if Oban is not loadable.
Oban.Pro.Worker is deliberately not listed because Pro is optional.
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Returns the alternative Oban return(s) for tail, but only inside a worker module (read from
context.behaviours). The context-aware form of
Mutare.Mutator.Structural.return_replacements/1.
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Classifies an emitted swap by its replacement's return tag (Mutare.Mutator.variant/2).
Every mutant this family produces is exactly one of :ok, {:error, _}, or {:cancel, _},
so the label is derived directly from the mutated node.
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The return-tag labels for # mutare:ignore[oban_worker_return:<label>] — each mutant
is labelled by the Oban return it becomes: "ok", "error", or "cancel".
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