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Mutation-testing mutators for Swoosh, built as a
plugin for Mutare.
Email code has a signature test gap: the suite asserts an email was sent,
and nothing more. The wrong recipient class (cc where bcc protects
privacy), a reply-to that quietly falls back to from, a dropped attachment,
a provider template id nobody checks — or a deliver that never happens — all
pass such a test. mutare_swoosh generates well-formed-but-wrong Swoosh
programs at those points. A surviving mutant indicates a change that
your test assertions did not detect.
Install
Add it (and Mutare) as dev/test dependencies:
def deps do
  [
    {:mutare, "~> 0.5.0", only: [:dev, :test], runtime: false},
    {:mutare_swoosh, "~> 0.2", only: [:dev, :test], runtime: false}
  ]
end
(Swoosh itself is not a dependency of this plugin — the mutators match
calls purely syntactically. Your own project already supplies Swoosh.)
Enable
List the families in .mutare.exs, alongside Mutare's built-ins — naming your
mailer activates the delivery family:
# .mutare.exs
[mutators: [:builtins] ++ Mutare.Swoosh.all(mailer: MyApp.Mailer)]
:builtins keeps Mutare's default families and adds the Swoosh ones.
mailer: takes one module or a list; without it (Mutare.Swoosh.all()) the
:swoosh_deliver family produces no mutations and everything else still runs.
Mutants for all listed mailers are reported under swoosh_deliver — to report
mailers separately, list the family twice with as:
({Mutare.Swoosh.Deliver, mailer: MyApp.AdminMailer, as: :swoosh_deliver_admin}).
Each family has its own report name and can be enabled on its own:
[mutators: [:builtins, Mutare.Swoosh.Recipient]]   # just the recipient mutations
Then run Mutare as usual:
mix mutare
The families
	Family	Name	Mutation	Test gap indicated by a survivor
	Mutare.Swoosh.Deliver	:swoosh_deliver	replaces Mailer.deliver/1,2 with a non-delivering {:ok, %{}} (deliver!/1,2 → %{}) on the configured mailer(s)	no test asserts the email was actually sent — assert_email_sent
	Mutare.Swoosh.Recipient	:swoosh_recipient	swaps recipient classes (to/cc/bcc; put_to/put_cc/put_bcc), deletes one recipient from literal values, and weakens put_* → plain (replace became append)	no test checks the recipients or their class — the cc↔bcc swap affects recipient privacy
	Mutare.Swoosh.Sender	:swoosh_sender	swaps from ↔ reply_to; drops reply_to	replies silently go to from; no test asserts the reply-to address
	Mutare.Swoosh.Subject	:swoosh_subject	blanks the subject to ""	no test reads the subject
	Mutare.Swoosh.Body	:swoosh_body	swaps html_body ↔ text_body	no test distinguishes which body part carries the content
	Mutare.Swoosh.Header	:swoosh_header	removes header/3; drops entries from a headers: option	no test asserts the custom header
	Mutare.Swoosh.Attachment	:swoosh_attachment	swaps disposition (type: :inline ↔ :attachment); removes the attachment entirely	no test asserts the attachment exists, or how it displays
	Mutare.Swoosh.ProviderOption	:swoosh_provider_option	removes put_provider_option/3	no test asserts the provider option — such as template ids or dynamic template data

Every email-field family mutates both the pipeline call
(email |> subject("Welcome")) and the matching Swoosh.Email.new/1 option
(Email.new(subject: "Welcome")). Calls match written qualified, aliased,
imported, or as a pipe stage, and every replacement is itself a valid Swoosh
program — a survivor means a missing assertion, not a crash.
Ignoring one kind of mutant
The families declare ignore-variant labels, so a
# mutare:ignore[family:label] directive can suppress one kind of mutant
without disabling the whole family:
email |> bcc(auditors)              # mutare:ignore[swoosh_recipient:cc] audit copy may be visible
email |> put_to(recipients)         # mutare:ignore[swoosh_recipient:append]
Mailer.deliver!(email)              # mutare:ignore[swoosh_deliver:deliver!]
email |> attachment(invoice_pdf)    # mutare:ignore[swoosh_attachment:delete]
The put_* → plain weakening (append) is deliberately one-directional:
using put_to explicitly replaces existing recipients, so tests should check
that replacement; plain to only appends recipients, so there is no reverse
mutant. The two operations are equivalent when no recipients were set yet,
so each such mutant includes a report note explaining that a kill may require
pre-existing recipients.
What's deliberately out of scope
	from removal — Swoosh validates the sender at delivery, so the mutant
would only crash: an uninformative kill, not a test-quality signal.
	Template rendering — render_body/3 and related functions are defined in
phoenix_swoosh, and are covered by the
companion mutare_phoenix_swoosh package.

Development
The test suite runs against stand-in
Swoosh.Email/Swoosh.Attachment modules (test/support/swoosh_stubs.ex)
that mirror the real API — kept faithful by hand, since a real :swoosh test
dep would collide with them.
mix deps.get
mix test          # unit diffs + live semantic checks that a mutant actually changes behaviour
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
	Breaking: Mutare 0.4.1 or newer is required ({:mutare, "~> 0.4.1"}). Mutare
now offers a pipe stage to a mutator as the call it is sugar for, so the families no
longer carry pipe-specific replacements:	A removed piped stage reads as what was piped into it: new() |> header("X-Tag", v)
→ new() (was header("X-Tag", v) → Elixir.Function.identity()). The same holds
for the attachment/2, reply_to/2 and put_provider_option/3 removals.
	A piped Mailer.deliver() / deliver!() stage is replaced over the whole pipe:
email |> Mailer.deliver() → {:ok, %{}} (was
Elixir.Kernel.then(fn _ -> {:ok, %{}} end)). The email is still built.
	# mutare:ignore directives and --line selections on a stage keep working as before.



0.1.1 - 2026-09-07
Fixed
	No compiler warning on Elixir 1.20. The header family contained a
catch-all clause that Elixir's type inference proves unreachable. Elixir 1.20
reports this while compiling the dependency (which failed the package's own
warnings-as-errors CI). The clause is gone; behaviour is unchanged.

0.1.0 - 2026-09-07
Initial release.
Added
	Eight mutator families over the Swoosh email surface, each reported under
its own name and independently enable-able:	Mutare.Swoosh.Recipient (:swoosh_recipient) — swaps recipient classes
(to/cc/bcc, and put_to/put_cc/put_bcc among themselves),
deletes one recipient from literal recipient values, and weakens
put_* → plain (append) one-directionally — checking whether tests
detect a failure to replace recipients (each such mutant includes an
equivalence note: a kill may require pre-existing recipients).
	Mutare.Swoosh.Sender (:swoosh_sender) — swaps from ↔ reply_to
and drops reply_to (delete — replies silently go to from).
	Mutare.Swoosh.Subject (:swoosh_subject) — blanks the subject
(subject(email, v) → subject(email, ""); the subject: option in
new/1 is dropped).
	Mutare.Swoosh.Body (:swoosh_body) — swaps html_body ↔ text_body.
	Mutare.Swoosh.Header (:swoosh_header) — removes header/3 and drops
entries from a headers: option in new/1.
	Mutare.Swoosh.Attachment (:swoosh_attachment) — swaps attachment
disposition (type: :inline ↔ :attachment) and removes the
attachment/2 call / attachment: option entirely (delete).
	Mutare.Swoosh.ProviderOption (:swoosh_provider_option) — removes
put_provider_option/3 (provider template ids and dynamic template data
are exactly the untested things).
	Mutare.Swoosh.Deliver (:swoosh_deliver) — skips delivery:
replaces Mailer.deliver/1,2 with a non-delivering {:ok, %{}} (and
deliver!/1,2 with %{}), checking whether tests assert that the email
was actually sent. Configurable with the application's mailer(s):
{Mutare.Swoosh.Deliver, mailer: MyApp.Mailer}, or
Mutare.Swoosh.all(mailer: MyApp.Mailer); produces no mutations without it.


	Every email-field family mutates both the pipeline call and the matching
Swoosh.Email.new/1 option; calls match written qualified, aliased,
imported, or piped.
	Ignore-variant labels throughout, so # mutare:ignore[family:label] can
suppress one kind of mutant (e.g. [swoosh_recipient:append],
[swoosh_deliver:deliver!]).
	Mutare.Swoosh.all/0 for splicing all families into a :mutators list;
Mutare.Swoosh.all/1 to configure the deliver family's mailer: in place.



  

    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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Custom Mutare mutators for Swoosh email semantics.
The families mutate email fields often left untested: recipient class,
sender, body part, subject, attachments, custom headers, provider options — and delivery
itself. Each email-field family also mutates matching Swoosh.Email.new/1 options, so both
pipeline construction and compact new options are covered.
[mutators: [:builtins] ++ Mutare.Swoosh.all()]
Mutare.Swoosh.Deliver requires the application's mailer module in its configuration;
set it with all/1:
[mutators: [:builtins] ++ Mutare.Swoosh.all(mailer: MyApp.Mailer)]
Without the option the deliver family produces no mutations (see Mutare.Swoosh.Deliver).
mailer: takes one module or a list; mutants for all listed mailers are reported under
:swoosh_deliver (list Mutare.Swoosh.Deliver twice with as: to report them separately).
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        This package's Swoosh mutator families, for splicing into :mutators.



    


    
      
        all(opts)

      


        The same families with Mutare.Swoosh.Deliver configured



    





      


      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

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


      


This package's Swoosh mutator families, for splicing into :mutators.
Mutare.Swoosh.Deliver is included unconfigured and produces no mutations until its
mailer: option is set — use all/1 (or list the {Mutare.Swoosh.Deliver, mailer: ...}
tuple yourself) to activate it.
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          @spec all(keyword()) :: [module() | {module(), keyword()}]


      


The same families with Mutare.Swoosh.Deliver configured:
Mutare.Swoosh.all(mailer: MyApp.Mailer)
Mutare.Swoosh.all(mailer: [MyApp.Mailer, MyApp.AdminMailer])
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:swoosh_attachment mutates attachment presence and disposition.
Two kinds of mutation, separately ignorable by variant label:
	whole-attachment removal (delete) — a Swoosh.Email.attachment(email, ...) call
collapses to the email (a piped stage to what was piped into it), and the singular
attachment: option in Swoosh.Email.new/1 is dropped. A survivor means no test asserts the attachment
exists. (Swoosh.Email.new/1 has no attachments: option, so none is matched.)
	disposition swap (inline / attachment) — Swoosh exposes disposition on
Swoosh.Attachment.new/2 through the :type option; type: :inline and type: :attachment are
swapped where that option is present.
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:swoosh_body swaps Swoosh body parts, html_body and text_body.
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:swoosh_header removes custom email headers.
A Swoosh.Email.header(email, name, value) call collapses to the email (a piped stage to
what was piped into it). In Swoosh.Email.new/1, a headers: option with a literal map (or keyword) value has
one entry dropped per mutant; for an opaque value (a variable, a call), the whole headers:
option is dropped instead. An empty literal headers: value produces no mutations — removing
nothing is a no-op.
A survivor means no test asserts the header — precisely the tracking, list-management, and
provider-routing headers that are set and never checked.
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:swoosh_provider_option removes provider-specific delivery options.
A Swoosh.Email.put_provider_option(email, key, value) call collapses to the email (a piped
stage to what was piped into it). Provider options configure delivery behaviour often left
untested — template ids, dynamic template data, tracking settings — so a survivor means
no test asserts the option reaches the provider.
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:swoosh_recipient mutates Swoosh recipient semantics.
The family swaps recipient classes to, cc, and bcc for both append-style calls and put-style
calls. It also deletes one recipient from recipient values, and weakens each put-style call to
the corresponding append-style call (put_to becomes to, and likewise for cc and bcc).
The class swaps and deletions also apply inside Swoosh.Email.new/1 options.
The put-to-append swap is deliberately one-directional: put_to explicitly replaces existing
recipients, so tests should check that replacement; plain to only appends recipients, so no
reverse swap is generated. The swap is equivalent when the recipient list is empty at that
point. Its report note explains that a kill may require pre-existing recipients.
A statically empty recipient list on an append-style call (to([])) produces no mutations:
appending nothing is a no-op for every class, so both the class swaps and the deletion would be
equivalent mutants. Swaps are still generated for put-style calls (clearing a different class is
observable).
Deleting a single-element literal list (to(["a"]) becoming to([])) produces the same
program as the core :list family's collapse of that list; when both run, the mutant is generated
twice.
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:swoosh_sender swaps from and reply_to in Swoosh email construction, and removes reply_to.
A literal list reply_to value is not changed into from, because Swoosh.Email.from/2 accepts a
single mailbox while reply_to/2 may accept a list. The removal has no such restriction: a
reply_to(email, value) call collapses to the email (a piped stage to what was piped into
it), and the reply_to: option in Swoosh.Email.new/1 is dropped — replies then silently go
to from.
No from removal is generated: Swoosh validates the sender at delivery, so that mutant would
fail validation without testing assertions about the sender.
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:swoosh_subject deletes the email subject.
A direct subject(email, value) call is changed to subject(email, ""). In Swoosh.Email.new/1,
the :subject option is removed, falling back to Swoosh's default empty subject.
Where the core :string family also runs, Mutare's overlap rules give the direct-call replacement
precedence: the string-literal mutants on that subject argument (empty and sentinel) are
dropped, leaving this family's single note-carrying mutant. On the new/1 side the option
removal and the core empty-string mutant coexist (they are generated at different nodes) and are
behaviourally equivalent.

      




  

    
Mutare.Swoosh.Deliver 
    



      
:swoosh_deliver drops email delivery while keeping the success shape.
A deliver(email) / deliver(email, config) call on a configured mailer is replaced by the
literal {:ok, %{}}, and deliver!/1,2 by %{} — the shapes a successful Swoosh delivery
returns, with nothing sent. A piped stage (email |> Mailer.deliver()) is replaced over the
whole pipe, and the email is still built. A survivor indicates that no test detected the
skipped delivery. Use Swoosh.TestAssertions.assert_email_sent/1 to assert that an email was sent.
The mailer module is application-specific, so this is a configurable mutator — without the
mailer: option the family produces no mutations:
[mutators: [:builtins, {Mutare.Swoosh.Deliver, mailer: MyApp.Mailer}]]
mailer: takes one module or a list (mailer: [MyApp.Mailer, MyApp.AdminMailer]); every listed
mailer's mutants are reported under :swoosh_deliver. To report mailers separately, list
the family twice with different mailer:/as: — Mutare's multi-instance convention. Direct,
aliased, and piped calls all match. Mutare.Swoosh.all/1 configures the family while splicing
the whole package in.
Each mutant is tagged with the function it replaces (deliver / deliver!) as its ignore
variant, so # mutare:ignore[swoosh_deliver:deliver!] suppresses only the raising form.
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