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    Zizq Elixir Client

Official Elixir client for the Zizq job queue server.
Zizq (/zɪsk/) is a fast and durable job queue built on an embedded LSM
database — not on Redis, and not on your RDBMS. It supports multiple
producers and multiple consumers across an entire stack, with producers
and consumers written in any language.
[image: CI]
Installation
Add zizq to your dependencies in mix.exs:
def deps do
  [
    {:zizq, "~> 0.8.0"}
  ]
end
Requires Elixir 1.18 or later (for the built-in JSON module) and
Erlang/OTP 27 or later.
Usage
Setup
Add a client to your supervision tree. Producers need only this:
children = [
  {Zizq, name: MyApp.Zizq, url: "http://localhost:7890"}
]
Defining a job
defmodule MyApp.SendEmail do
  use Zizq.JobKind,
    type: "send_email",
    queue: "emails",
    priority: 100,
    retry_limit: 5,
    backoff: [base: :timer.seconds(15), exponent: 4.0, jitter: :timer.seconds(30)],
    retention: [completed: :timer.hours(24), dead: :timer.hours(24 * 7)],
    unique_key: {:payload, only: [".user_id", ".template"]},
    unique_while: :queued

  @impl Zizq.JobKind
  def perform(%{"user_id" => user_id, "template" => template}) do
    MyApp.Mailer.deliver(user_id, template)
  end
end
type: is the job's name on the Zizq server, which is the "type"
field other languages would also see, and what they enqueue to reach
this handler. It is required and never inferred from the module name,
so renaming MyApp.SendEmail cannot silently break in-flight jobs or
a producer written in another language.
It is also the only required option. Everything above it is optional,
so the smallest useful job is:
defmodule MyApp.GenerateReport do
  use Zizq.JobKind, type: "generate_report"

  @impl Zizq.JobKind
  def perform(%{"report_id" => id}), do: MyApp.Reports.generate(id)
end
queue: defaults to "default" on the client. Other options have
server-side defaults.
[!NOTE]
Durations are in milliseconds. :timer.seconds/1, :timer.minutes/1
and :timer.hours/1 keep call sites readable and are evaluated at
compile time.

perform/2 is also available when a job needs the metadata such as the
attempt count, the job id, the queue it came from, etc:
@impl Zizq.JobKind
def perform(payload, %Zizq.Job{attempts: attempts}) when attempts >= 3 do
  MyApp.Mailer.deliver_without_retry(payload)
end

def perform(payload, _job) do
  MyApp.Mailer.deliver(payload)
end
Define whichever arity you need. The macro wires up the one you defined
and raises at compile time if you define neither.
Enqueuing
new/2 builds a plain struct and sends nothing, so enqueues compose:
# Enqueue one job.
MyApp.SendEmail.new(%{user_id: 42, template: "welcome"})
|> Zizq.enqueue(MyApp.Zizq)
#=> {:ok, %Zizq.Job{id: "01K9…", queue: "emails", status: :ready}}

# Per-enqueue overrides on top of the module's defaults.
MyApp.SendEmail.new(%{user_id: 42}, priority: 10, ready_at: ~U[2026-08-08 09:00:00Z])
|> Zizq.enqueue(MyApp.Zizq)

# Enqueue many in one request.
users
|> Enum.map(&MyApp.SendEmail.new(%{user_id: &1.id}))
|> Zizq.enqueue_all(MyApp.Zizq)
Running a worker
children = [
  {Zizq, name: MyApp.Zizq, url: "http://localhost:7890"},
  {Zizq.Worker,
   client: MyApp.Zizq,
   queues: ["emails", "reports"],
   concurrency: 25,
   handler: Zizq.Router.new([MyApp.SendEmail, MyApp.GenerateReport])}
]
Each job runs in its own supervised task, so a crashing job cannot take
the worker down. On shutdown the worker stops taking new work, waits for
in-flight jobs, flushes pending acknowledgements, and then disconnects.
Routing
The worker's only dispatch interface is handler:. Anything that takes
a %Zizq.Job{} (the server's job record) and succeeds or fails.
A Zizq.Router is accepted too, and dispatches by job type. Job types
are plain strings:
Zizq.Router.new()
|> Zizq.Router.route("send_email", &MyApp.Mailer.send/1)
|> Zizq.Router.route("charge_card", fn payload, job -> ... end)
|> Zizq.Router.fallback(&MyApp.unknown_job/1)
Routes take the payload, or optionally the payload and the job. A
plain function works too (e.g. handler: &MyApp.dispatch/1) if you
would rather write the dispatch yourself. Middleware is then just
normal function composition; there is no separate concept for it.
Job outcomes
The return value of perform/2 drives what happens to the job next:
def perform(payload, _job) do
  case MyApp.Billing.charge(payload) do
    :ok                         -> :ok               # acknowledge
    {:error, :rate_limited}     -> {:snooze, 60_000} # retry in a minute
    {:error, :customer_deleted} -> {:cancel, :gone}  # kill, do not retry
    {:error, reason}            -> {:error, reason}  # retry with backoff
  end
end
Raising, exiting or crashing is equivalent to {:error, _}, with the
exception and stacktrace reported to the server.
Finding and changing jobs
One job at a time:
{:ok, job} = Zizq.get_job(id, MyApp.Zizq)

Zizq.update_job(job, MyApp.Zizq, queue: "urgent", priority: 0)
Zizq.delete_job(job, MyApp.Zizq)
Updates are a merge patch: an option left out leaves that field alone,
and nil clears it back to the server's default.
The Zizq Elixir client also includes Zizq.Query for composable streaming
queries and updates.
Many at a time with a query, which pages as it goes:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: [:ready])
|> Enum.take(10)
A query is enumerable, so Enum and Stream work on it and only the
pages actually needed are fetched. The example above stops after the
first. Enum.count/1 asks the server to count rather than walking
pages.
Filters are the same everywhere: :id, :queue, :type, :status,
:priority, :ready_at, :attempts, and :filter for a jq
expression over the payload. Ranges take a number, a Range, or
[min: _, max: _].
Acting on everything a query matches is one request:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: :dead)
|> Zizq.Query.delete_all()
Add Zizq.Query.in_pages_of/2 and it works a page at a time instead,
which turns what would be one enormous atomic transaction into a series
of smaller commits.
When a job fails, the server keeps a record per attempt:
{:ok, page} = Zizq.list_errors(job, MyApp.Zizq)
Scheduled jobs
A cron schedule is a named group of entries, installed as a whole.
Doing this on every boot converges rather than accumulates, so every
instance of an application can run it without coordinating:
Zizq.Cron.new("my_app",
  entries: [
    [name: "nightly_cleanup",
     expression: "0 3 * * *",
     job: MyApp.Cleanup.new(%{})],
    [name: "digest",
     expression: "*/15 * * * *",
     timezone: "Australia/Melbourne",
     job: [type: "digest", queue: "reports"]]
  ]
)
|> Zizq.replace_cron(MyApp.Zizq)
Or constructed with the pipeline operator:
Zizq.Cron.new("my_app")
|> Zizq.Cron.put_entry(
  name: "nightly_cleanup",
  expression: "0 3 * * *",
  job: MyApp.Cleanup.new(%{})
)
|> Zizq.Cron.put_entry(
  name: "digest",
  expression: "*/15 * * * *",
  timezone: "Australia/Melbourne",
  job: [type: "digest", queue: "reports"]
)
|> Zizq.replace_cron(MyApp.Zizq)
Entries left out are removed, so what you pass is the whole schedule
rather than just an addition to it. An entry's job is an ordinary
enqueue, so anything you can enqueue normally you can schedule (with
the exception of scheduled jobs with a hard-coded :ready_at).
There is also Zizq.get_cron/2, Zizq.list_crons/1,
Zizq.delete_cron/2, and Zizq.pause_cron/2 / Zizq.resume_cron/2
for the whole group or Zizq.pause_cron_entry/2 for one entry.
Testing
Assert on what your code enqueued, without a server:
defmodule MyApp.SignupTest do
  use ExUnit.Case, async: true
  use Zizq.Testing, client: MyApp.Zizq

  test "signing up sends a welcome email" do
    MyApp.Signup.run("ada@example.com")

    assert_enqueued(type: "send_email", payload: %{"template" => "welcome"})
  end
end
Recordings belong to the test that made them, so a fixed client name is
safe under async: true. perform_job/3 runs one handler directly and
drain_enqueued/2 runs everything that was enqueued.
Telemetry
Jobs, enqueues and the take stream emit :telemetry events, so
AppSignal, Sentry, Datadog, OpenTelemetry, etc and Telemetry.Metrics
work without any glue:
:telemetry.attach_many(
  "zizq",
  [[:zizq, :job, :stop], [:zizq, :job, :exception]],
  &MyApp.Telemetry.handle/4,
  nil
)
See Zizq.Telemetry for every event and its metadata.
Without the macro
Zizq is a polyglot queue. Jobs enqueued here may be processed by a
worker written in Ruby, Node or Rust, and vice versa. The macro layer is
sugar over a plain functional API that takes a keyword list or map:
Zizq.enqueue(
  %{
    type: "send_email",
    queue: "emails",
    payload: %{"user_id" => 42, "template" => "welcome"}
  },
  MyApp.Zizq
)
Versioning
Client versions track the server's MAJOR.MINOR; the PATCH component
moves independently. A 0.6.x client works with a 0.6.x server or
later. A 0.6.x client is not supported with servers < 0.6.x. The
MAJOR must always match.
Development
mix deps.get
mix test
mix format --check-formatted

To build the Hex package locally:
./release.sh

To run the integration suite against a compatible server binary:
./integration/run.sh --binary /path/to/zizq

It builds the package from source unless --tarball names one. Cron,
unique keys and batching need a licensed server, and are skipped
without one; pass --license-key "@/path/to/licence.jwt" to include
them.
Resources
	Elixir Client Docs
	Elixir Client API reference
	Getting Started Docs
	Zizq Command Reference
	Elixir Client Source
	Zizq Source

Support & Feedback
If you need help using Zizq,
create an issue on the
zizq-elixir repo. Feedback is very
welcome.
License
MIT — see LICENSE.


  

    Changelog

0.8.0
	No functional changes. Version bumped to align with Zizq server 0.8.0.

0.7.0
Added
	Budgets (Pro) — server-side concurrency control and rate
limiting. A budget is a named token bucket that jobs must debit
tokens from, and a job that cannot afford its cost waits rather
than dispatching immediately.
# A rate limit: 100 dispatches per minute.
Zizq.Budget.new!(
  key: "emails",
  allocation: 100,
  strategy: :time_based,
  duration: :timer.minutes(1)
)
|> Zizq.define_budget(MyApp.Zizq)

# A concurrency limit: at most 3 running at once.
Zizq.Budget.new!(key: "stripe", allocation: 3, strategy: :while_in_flight)
|> Zizq.define_budget(MyApp.Zizq)
Full details are available at
https://zizq.io/docs/clients/elixir/budgets.html

	A group-level cron timezone. Zizq.Cron gains :timezone, an
IANA name applied to every entry that does not name one of its own:
Zizq.Cron.new("my_app",
  timezone: "Australia/Melbourne",
  entries: [
    [name: "nightly_cleanup", expression: "0 3 * * *", job: MyApp.Cleanup.new(%{})],
    [name: "eu_digest", expression: "0 9 * * *", timezone: "Europe/Rome", job: ...]
  ]
)
|> Zizq.replace_cron(MyApp.Zizq)
An entry naming its own timezone still wins, so one schedule can
hold entries in several zones. With neither set, the server
evaluates the expression in its own local timezone, as before.
It is stored on the server as the group's timezone rather than
copied onto each entry, so a schedule read back with
Zizq.get_cron/2 still carries it and can be replaced unchanged.
Needs Zizq 0.7.0 or newer on the server. Against an older server the
field is ignored and entries relying on it fall back to the server's
local timezone.


Fixed
	An empty filter selected everything rather than nothing. A set
filter given [] matches no jobs, but it encoded to no query
parameter at all — which the server reads as unfiltered:
# before: deleted every job on the server
# now:    {:ok, 0}, and no request is made
Zizq.delete_all_jobs([queue: []], MyApp.Zizq)
The distinction matters because the list is usually computed. A
queue: Enum.filter(...) that comes back empty has to delete
nothing, not everything.
Affects Zizq.list_jobs/2, Zizq.count_jobs/2,
Zizq.delete_all_jobs/2 and Zizq.update_all_jobs/2, along with
their ! twins and the Zizq.Query forms that use them. Each now
answers its own zero — an empty page, 0, or an empty
Zizq.BudgetChange — without sending a request. An empty string
counts the same way, since it encodes to the same absent parameter.
An absent filter still matches everything, as before: queue: nil
and an omitted :queue are unchanged. Only "present but empty" moved.
Zizq.Filter.matches_nothing?/1 exposes the test, for code that
builds filters and wants to decide for itself.


0.6.1
Added
	TLS configuration, including mutual TLS. A new :tls option on
the client:
{Zizq,
 name: MyApp.Zizq,
 url: "https://zizq.internal:7890",
 tls: [
   ca: "/etc/zizq/ca.pem",
   client_cert: "/etc/zizq/client.pem",
   client_key: "/etc/zizq/client-key.pem"
 ]}
:ca verifies the server against a private authority instead of the
system trust store; :client_cert and :client_key present a client
identity for mutual TLS, which needs a Zizq Pro licence on the
server. An https:// URL still needs no configuration at all —
connections already verify against the system trust store.
Each value may be the PEM contents or a path to a file holding them,
matching the Ruby client so the same material is configured the same
way from either.
The options apply to both connections a client opens: the pooled
HTTP/2 one carrying requests, and the separate HTTP/1.1 one a
worker's take stream owns. A worker is not quietly exempt from the
verification the rest of the client does.
Configuration is checked when the client starts, so a missing file, a
certificate without its key, or :tls on an http:// URL fails at
boot rather than as a handshake error on the first request.
This closes the one capability the Elixir client was missing that the
Ruby, Node and Rust clients all advertise.


0.6.0
First stable release. No API changes since 0.6.0-alpha.9 — this
promotes the alpha series, summarised below for anyone arriving
without having followed it. Requires Elixir 1.18 or newer.
Producing
	Zizq.enqueue/2 and Zizq.enqueue_all/2 — one job, or many
in a single atomic request. Every function has a ! variant that
raises rather than returning {:error, _}
	Zizq.JobKind — declare a job's type, its enqueue defaults and
what running it does, in one module. Optional: a keyword list
enqueues just as well, which is all a producer needs
	Unique jobs — deduplicate at enqueue time by a literal key or one
derived from the payload, scoped to :queued, :active or :exists
	Batched jobs — fold many enqueues into one job, with the
when/fold expressions generated from a :limit and a :path

Consuming
	Zizq.Worker — a supervised process group that streams jobs,
runs each in its own task, batches acknowledgements and drains
cleanly on shutdown
	Zizq.Router — dispatch several kinds of job through one worker,
by type. An unrecognised type raises rather than being swallowed,
unless a fallback is given
	Outcomes — a handler's return value decides the job's fate:
:ok, {:error, _}, {:cancel, _} or {:snooze, _}

Reading and managing
	Zizq.Query — a composable, enumerable query that paginates for
you. Enum.count/1 asks the server rather than walking pages, and
update_all/2 / delete_all/1 can work a bounded page at a time
	Direct functions — list_jobs/2, count_jobs/2, get_job/2,
update_job/3, delete_job/2, their bulk equivalents,
list_queues/1, list_errors/3 and erase_all_data/1
	Zizq.Cron — install a schedule as a whole, atomically and
idempotently, or amend a single entry in one request

Observability and testing
	Zizq.Telemetry — :telemetry spans for jobs and enqueues, plus
take-stream connect/disconnect events
	Zizq.Testing — assert on what your code enqueued and run
handlers directly, with no server and no network

Notes
	Unique jobs, batched jobs and cron scheduling need a Zizq Pro
licence on the server. Without one the server answers 403, which
arrives as %Zizq.Error{reason: :forbidden}
	Durations are integer milliseconds throughout, and payloads are
always string-keyed by the time a handler sees them
	Guide at https://zizq.io/docs/clients/elixir/, API reference on
HexDocs

0.6.0-alpha.9
Added
	Zizq.Testing.clear_enqueued/0. Forgets what a test has
recorded so far, so a test that acts twice can assert on the second
action alone:
MyApp.Sitemap.scan(sitemap)
assert_enqueued(type: "check_url")

clear_enqueued()

# The second scan should find nothing new to do.
MyApp.Sitemap.scan(sitemap)
refute_enqueued(type: "check_url")
Without it a refutation cannot tell the two actions apart, since the
first one's enqueues are still recorded. Clearing is scoped to the
test that calls it, so it stays safe under async: true.
Found while writing the uptime_monitor example, where a sitemap is
rescanned and the second pass should enqueue nothing new.


0.6.0-alpha.8
Adds a composable query over the listing endpoints, so paging is
something the client does rather than something you write.
Added
	Zizq.query/1 and Zizq.Query. A query is enumerable, so
Enum and Stream work on it directly and pages are fetched only
as they are needed:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: [:ready])
|> Enum.take(10)
That stops after the first page or two, because Enum.take/2 stops
asking. Run to completion, the same query walks every page. Building
one sends nothing; a request happens when it is enumerated, counted,
or acted on.
where/2 takes the filters Zizq.Filter already documents and can
be called repeatedly, later calls winning per key — one function
rather than a by_queue, by_status and so on for each field,
since the filters are already a keyword list. It validates as the
query is built, so a typo fails at the line that made it rather than
wherever the query is eventually run.
order/2 picks the direction, limit/2 caps the total, and
in_pages_of/2 sets how many are fetched per request — the last two
are independent, being what you want and how eagerly it is
fetched.
Enum.count/1 asks the server to count rather than walking pages,
so it costs one request whatever the total, and agrees with what
enumerating the same query yields.
pages/1 streams whole Zizq.JobPages for when a page is the
useful unit.

	Acting on everything a query matches. Zizq.Query.update_all/2
and Zizq.Query.delete_all/1 send one request and let the server do
the work from the filters:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: :scheduled)
|> Zizq.Query.update_all(ready_at: nil)
Give the query a limit/2 or an in_pages_of/2 and they work a
page at a time instead, acting on each page by id — so ten million
jobs become a run of bounded requests rather than one enormous one:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: :dead)
|> Zizq.Query.in_pages_of(1_000)
|> Zizq.Query.delete_all()
Each page's ids are sent with the original filters rather than
instead of them, so a job that stopped matching between being listed
and being acted on is left alone. The count returned is the total
across every batch either way.


0.6.0-alpha.7
Completes the API: jobs can now be read, changed and deleted — one at
a time or in bulk — listed and counted, their failure history read,
and their cron schedules managed.
Added
	Reading, changing and deleting one job. Zizq.get_job/2,
Zizq.update_job/3 and Zizq.delete_job/2, each taking a
Zizq.Job or an id:
Zizq.update_job(job, MyApp.Zizq, queue: "urgent", priority: 0)
Updates are a merge patch, so the three states are distinct: an
option left out leaves that field alone, nil clears it to the
server's default, and a value sets it.
# Retry with whatever the server's default limit now is.
Zizq.update_job(job, MyApp.Zizq, retry_limit: nil)
:queue and :priority have no default to clear to, so nil there
is rejected with a message saying to omit the option instead.
:retention merges field by field, so naming :completed leaves
:dead as it was.

	Listing and counting jobs. Zizq.list_jobs/2 returns a
Zizq.JobPage; follow it with Zizq.next_page/2 and
Zizq.prev_page/2. Zizq.count_jobs/2 counts without listing, and
Zizq.list_queues/1 reports the queues jobs have named.
Zizq.list_jobs([queue: "emails", status: [:ready]], MyApp.Zizq)
Zizq.Filter documents the filters, which every selecting endpoint
shares. Ranges are inclusive and take a number, a Range, or
[min: _, max: _] — Elixir has no open-ended Range, so one-sided
bounds are given as keywords:
priority: 5           # exactly 5
priority: 1..10       # 1 to 10
priority: [min: 5]    # 5 and above
Pages are followed by the links the server supplies.

	Changing and deleting jobs in bulk. Zizq.update_all_jobs/2 and
Zizq.delete_all_jobs/2, selecting with the same filters and
returning how many were affected:
Zizq.update_all_jobs(
  [where: [queue: "emails", status: :scheduled], apply: [ready_at: nil]],
  MyApp.Zizq
)
The halves are named because both are keyword lists sharing keys —
queue: and priority: mean something on each side — so a
transposition could otherwise change the wrong jobs rather than
fail. Filters restrict the operation the way a WHERE clause does,
and are optional for the same reason.

	Reading why a job failed. Zizq.list_errors/3 returns a
Zizq.ErrorPage of Zizq.ErrorRecords, one per failed attempt, and
Zizq.get_error/3 reads a single attempt.
Zizq.list_errors(job, MyApp.Zizq)
Note that a record's :attempt numbers the attempt it belongs to,
counting from 1, while a Zizq.Job's :attempts counts attempts
already finished — so a handler on its first run sees 0, and its
failure is recorded as attempt 1.

	Cron schedules. Zizq.Cron is both what you build and what the
server returns, so installing and amending are the same shape:
Zizq.Cron.new("my_app",
  entries: [
    [name: "nightly_cleanup",
     expression: "0 3 * * *",
     job: MyApp.Cleanup.new(%{})]
  ]
)
|> Zizq.replace_cron(MyApp.Zizq)
Installing is atomic and idempotent, so every instance of an
application can do it on boot without coordinating. Entries left out
are removed, so a Zizq.Cron is the whole schedule rather than an
addition to it — which is what makes running it on every boot
converge rather than accumulate.
An entry's job is an ordinary Zizq.Enqueue, so anything that can
be enqueued can be scheduled, including a job built by a
Zizq.JobKind module.
Also Zizq.get_cron/2, Zizq.list_crons/1, Zizq.delete_cron/2,
Zizq.delete_all_crons/1, and Zizq.pause_cron/2 /
Zizq.resume_cron/2. A schedule can be amended with
Zizq.Cron.put_entry/2 and Zizq.Cron.delete_entry/2 and put back,
which suits one-off changes; Zizq.pause_cron_entry/2 and
Zizq.delete_cron_entry/2 change a single entry in one request.

	Zizq.erase_all_data/1. Deletes every job and every cron
schedule in one request, for tests and development that want a
known-empty server between scenarios:
Zizq.erase_all_data(MyApp.Zizq)


Notes
	Cron, unique keys and batching are Pro-licensed features. Without a
licence the server responds 403, which is surfaced as
%Zizq.Error{reason: :forbidden}.

0.6.0-alpha.6
Adds observability and test support: telemetry events for jobs,
enqueues and the worker's take stream, and helpers for asserting on
what was enqueued without a server. The query and cron endpoints are
still to come.
Added
	Telemetry events. Attach with :telemetry.attach_many/4, or
point Telemetry.Metrics at them. Nothing needs configuring, and an
event with no handlers costs only the emit:
	Event	Shape
	[:zizq, :job, :start | :stop | :exception]	span, one per job
	[:zizq, :enqueue, :start | :stop | :exception]	span, one per call
	[:zizq, :stream, :connect | :disconnect]	single event

Job events carry :worker, :id, :type, :queue and
:attempts, and :stop adds an :outcome of :ok, :error,
:cancel, :snooze or :unknown — so a counter does not have to
work out for itself which returns were failures. A handler that
raises produces :exception instead of :stop, meaning a count of
:stop alone undercounts.
Enqueue events are one span per call, not per job: a bulk enqueue
of a thousand jobs is one request and one span, with :count set
and :type/:queue nil. A rejected enqueue returns an error
rather than raising, so it arrives as a :stop carrying
outcome: :error and the Zizq.Error — count both that and
:exception to catch every failure.
Zizq.Telemetry documents every event and its metadata.

	Zizq.Testing. Assert on what your code enqueued, and run
handlers, without a server:
defmodule MyApp.SignupTest do
  use ExUnit.Case, async: true
  use Zizq.Testing, client: MyApp.Zizq

  test "signing up sends a welcome email" do
    MyApp.Signup.run("ada@example.com")

    assert_enqueued(type: "send_email", payload: %{"template" => "welcome"})
  end
end
Start the recorder once in test/test_helper.exs with
Zizq.Testing.start_link().
A client set up this way records enqueues instead of sending them,
and answers with a Zizq.Job as the server would. The diversion
happens at the request itself, so everything above it runs
unchanged — option validation, payload-derived unique and batch
keys, and telemetry all behave as they do in production.
Recordings belong to the test that made them rather than to the
client, so a fixed client name is safe under async: true.
Enqueues from a Task count too: $callers is followed to find the
test that started it.
Alongside assert_enqueued/1, refute_enqueued/1 and
all_enqueued/1:
	perform_job/3 runs one handler and returns what it returned,
including {:error, reason}, so a test asserts on the outcome
rather than on what a worker would have made of it.
	drain_enqueued/2 runs every enqueued job through a handler or
a Zizq.Router and returns how many ran. recursive: true
keeps going until nothing new is enqueued, for handlers that
enqueue further work, bounded by :max_iterations.

Payloads are normalised through JSON on the way in, exactly as they
are on the way to a real server, so a payload enqueued as
%{user_id: 1} records and matches as %{"user_id" => 1} — and a
handler under perform_job/3 receives the string keys it would
receive in production.
Both perform_job/3 and drain_enqueued/2 fail the test if a
handler returns something Zizq does not recognise. A worker
acknowledges such a job and logs a warning, since by then the work
is done; a test is where that is cheapest to catch.


0.6.0-alpha.5
Adds the declarative layer: jobs as modules, dispatch by type, and
keys derived from the payload for uniqueness and batching. The query
and cron endpoints are still to come.
Added
	Zizq.JobKind. Declares a kind of job — its name on the server,
the enqueue options it defaults to, and what running it does:
defmodule MyApp.SendEmail do
  use Zizq.JobKind, type: "send_email", queue: "emails"

  @impl Zizq.JobKind
  def perform(%{"user_id" => id}), do: MyApp.Mailer.deliver(id)
end

MyApp.SendEmail.new(%{"user_id" => 42})
|> Zizq.enqueue(MyApp.Zizq)
type: is required and never inferred from the module name, so
renaming the module cannot silently change the wire contract other
languages enqueue against. Everything else is any option
Zizq.Enqueue takes, validated while the module compiles, so a
malformed :backoff is a build failure rather than a surprise at
the first enqueue.
Define perform/1, or perform/2 to also receive the Zizq.Job.
Defining both prefers /2; defining neither fails at compile time.
The choice is resolved during compilation, so dispatch costs nothing
at runtime.

	Zizq.Router. Dispatches jobs to the module that defines them,
and is accepted directly as a worker's :handler:
{Zizq.Worker,
 client: MyApp.Zizq,
 queues: ["emails"],
 handler: Zizq.Router.new([MyApp.SendEmail, MyApp.GenerateReport])}
Routes can also be added one at a time, which suits building them
conditionally, and plain functions can be registered for jobs not
worth a module:
Zizq.Router.new()
|> Zizq.Router.route(MyApp.SendEmail)
|> Zizq.Router.route("ping", fn _payload -> :ok end)
|> Zizq.Router.fallback(&MyApp.unknown_job/1)
A type in no route raises Zizq.Router.UnknownJobType, which the
worker reports as a failure, so the job retries — usually right,
since a rolling deploy can enqueue from new code onto a worker
running old code. A :fallback handles them instead.
Types are registered, never resolved: turning a wire type into a
module at runtime would mean String.to_existing_atom/1 on data
from the queue.

	Unique keys derived from the payload. Deduplicate on the fields
that decide identity, ignoring the ones that do not:
use Zizq.JobKind,
  type: "send_email",
  unique_key: {:payload, only: [".user_id", ".template"]},
  unique_while: :queued
{:payload, except: [...]} and :payload (the whole payload) are
the other forms, and all three work on a plain Zizq.enqueue/2 as
well. Paths are jq-flavoured, and are parsed while the job module
compiles, so a malformed one is a build failure and no enqueue pays
to parse it.
Zizq.PayloadHasher builds the keys, hashing canonical JSON into
SHA-256 so that key order does not matter but structure does. Keys
are prefixed with the job type by default, since two kinds of job
with identical payloads are still different jobs.

	Batch configuration generated from a path and a limit. Say where
the batch accumulates and how large it may get; the jq expressions
follow:
use Zizq.JobKind,
  type: "push",
  batch: [limit: 100, path: ".device_ids"]
The key defaults to hashing everything except the batch path, so
enqueues alike in every respect but what they contribute belong to
the same batch — no key needs naming. :dedup and :sorted fold
through jq's unique and sort. :key, :when and :fold can
still be written by hand for folds the template does not cover.


Fixed
	An enqueue that matched an existing job crashed instead of
returning it. The server answers 200 rather than 201 when nothing
new was created — a unique job already queued, or one folded into a
batch — and Zizq.enqueue/2 treated only 201 as success. The 200
fell through to the error path, where the status mapping had no
clause for it and raised FunctionClauseError. Both statuses are
now success, and the returned job carries :duplicate or :folded.
Zizq.enqueue_all/2 was already correct.

	An unrecognised status now arrives as an error rather than a
crash. Zizq.Error gains an :unexpected_status reason, so a
status an endpoint does not know how to read still surfaces as a
%Zizq.Error{} naming it, which is the whole point of there being
one error type.


0.6.0-alpha.4
Adds job consumption: a supervised worker, the /jobs/take stream and
the acknowledgement endpoints underneath it. The query and cron
endpoints are still to come.
Added
	Zizq.Worker. Takes jobs from one or more queues and runs them.
Add one to your supervision tree alongside a client:
children = [
  {Zizq, name: MyApp.Zizq, url: "http://localhost:7890"},
  {Zizq.Worker,
   client: MyApp.Zizq,
   queues: ["emails"],
   concurrency: 25,
   handler: &MyApp.handle_job/1}
]
The order matters: children are stopped in reverse, so the worker
drains while the client it acknowledges through is still alive.
Each job runs in its own supervised task. A handler that raises,
exits or is killed outright is reported to the server as a failure
with its exception and stacktrace, and cannot take the worker down;
a slow one cannot block the stream from being read. What a handler
returns decides the job's fate — :ok or {:ok, term} completes
it, {:error, reason} fails it for retry under the backoff policy,
{:cancel, reason} kills it whatever attempts remain, and
{:snooze, milliseconds} or {:snooze, %DateTime{}} defers it.
Anything else is acknowledged as complete and logged as a warning
naming what came back, since a handler that ended on the wrong value
has most likely already done its work.
Snooze durations are milliseconds, as every duration in this
client is.
On shutdown the worker stops taking new work, lets running jobs
finish, flushes outstanding acknowledgements, and only then closes
the connection — in that order, so the server keeps the in-flight
jobs until the acknowledgements arrive. :drain_timeout (30s by
default) is the whole budget rather than a per-step one, so it can be
set from whatever deadline a deployment or orchestrator imposes;
anything still running when it expires is abandoned and redelivered.

	Zizq.report_success/2, Zizq.report_success_all/2 and
Zizq.report_failure/3. Acknowledge jobs directly, for consumers
not built on Zizq.Worker. report_failure/3 takes :message
(required), :error_type, :backtrace, :kill to declare a job
dead now, and :retry_at to reschedule it bypassing the backoff
policy.

	:stream_idle_timeout client option, 30s by default. How long a
streaming connection may go without any data before it is treated as
dead and reconnected. The server heartbeats every three seconds by
default, so raise this if yours is configured to heartbeat less
often.


0.6.0-alpha.3
Adds bulk enqueue. Consuming jobs is still to come, as are the query
and cron endpoints.
Changed
	Breaking: enqueue/2, enqueue!/2, enqueue_all/2 and
enqueue_all!/2 now take the job first and the client second.
# before
Zizq.enqueue(MyApp.Zizq, type: "send_email")

# now
Zizq.Enqueue.new!(type: "send_email") |> Zizq.enqueue(MyApp.Zizq)
|> passes its left-hand value as the first argument, so the old
order could not be piped without wrapping every call in then/2.
Elixir's convention is that the subject comes first, and here the
subject is the job — which matters more once job modules are
building enqueues and pipelines become the normal way to write them.

	:unique_key and :batch together are now rejected locally. The
server refuses the combination on both endpoints; catching it in
Zizq.Enqueue turns a round trip into an immediate error at the call
site that got it wrong.


Added
	Zizq.enqueue_all/2 and Zizq.enqueue_all!/2. Enqueue many jobs
in a single request:
users
|> Enum.map(&Zizq.Enqueue.new!(type: "send_email", payload: %{"user_id" => &1.id}))
|> Zizq.enqueue_all(MyApp.Zizq)
Elements may be Zizq.Enqueue structs, keyword lists or maps, mixed
freely. Jobs are returned in the order they were sent, and an empty
list short-circuits immediately without contacting the server.


0.6.0-alpha.2
First release with a usable API. Jobs can be enqueued; consuming them
cannot — the take stream and worker are still to come, as are the
query, cron and bulk endpoints.
Added
	Zizq client supervisor. Add one to your application's
supervision tree and refer to it by name:
children = [
  {Zizq, name: MyApp.Zizq, url: "http://localhost:7890"}
]
Several named clients can run side by side. API functions are
stateless — they resolve configuration by name and issue the request
directly, so no Zizq process sits in the request path. Options are
validated at startup, so a malformed URL or unknown format fails at
boot rather than on the first request.

	Zizq.enqueue/2 and Zizq.enqueue!/2. Accepts a keyword list,
a map, or a Zizq.Enqueue struct. Only :type is required;
:queue defaults to "default", and anything left unset is omitted
from the request so the server's own defaults apply and keep
tracking its configuration. Unknown keys are rejected rather than
ignored, so a typo cannot quietly enqueue the wrong job.

	Zizq.Job. The job record the server returns. Timestamps are
DateTime in UTC; status is an atom (:ready, :in_flight, and so
on). A status an older client does not recognise is preserved as a
string rather than raising.

	Zizq.Backoff, Zizq.Retention, Zizq.BatchConfig. Per-job
policy overrides, accepted as keyword lists or structs. Durations
are integer milliseconds throughout, so :timer.seconds/1 and
friends can be used directly.

	Zizq.Codec behaviour, with Zizq.Codec.JSON and
Zizq.Codec.MessagePack. MessagePack is the default. The two are
interchangeable on every endpoint, so a producer and a consumer need
not agree on a format, or even be written in the same language.
Select with format: :json.

	Zizq.Error. One error type for every failure, carrying a
:reason atom, the HTTP status and body where there was one, and
the underlying exception behind transport and codec failures.
Zizq.Error.retryable?/1 says whether retrying could plausibly
succeed.

	Zizq.server_version/1. Reports the server's version; the
cheapest way to confirm a connection works end to end.


Notes
	Request and response traffic uses HTTP/2 over cleartext (h2c) with
connection multiplexing. The forthcoming take stream will use
HTTP/1.1 instead, where HTTP/2 framing overhead makes it slower.
	Requires Elixir 1.18 or later and Erlang/OTP 27 or later.
	Pre-release versions are opt-in: a requirement must name one (for
example ~> 0.6.0-alpha) to resolve them.

0.6.0-alpha.1
Package skeleton only. No client API yet. Published purely to exercise
the release pipeline.


  

    LICENSE


MIT License

Copyright (c) 2026 Chris Corbyn <chris@zizq.io>

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.



  

    
Zizq 
    



      
Official Elixir client for the Zizq job queue.
Zizq is a fast and durable job queue server built on an embedded
LSM database — not on Redis, and not on your RDBMS. It supports
multiple producers and multiple consumers across an entire stack,
with producers and consumers written in any language.

      


      
        Summary


  
    Functions
  


    
      
        bind_all_jobs_budget(binding, name, filters \\ [])

      


        Bind every matching job to a budget, skipping over those already bound
to it.



    


    
      
        bind_budget(job, name, binding)

      


        Bind one job to a budget it is not already bound to.



    


    
      
        clear_all_jobs_budgets(filters \\ [], name)

      


        Unbind every budget from every matching job.



    


    
      
        count_jobs(filters \\ [], name)

      


        Count the jobs matching a set of filters.



    


    
      
        count_jobs!(filters \\ [], name)

      


        Count jobs, raising on failure.



    


    
      
        define_budget(budget, name, opts \\ [])

      


        Define a budget.



    


    
      
        define_budget!(budget, name, opts \\ [])

      


        Define a budget, raising on failure.



    


    
      
        delete_all_crons(name)

      


        Delete every cron schedule, and return how many were removed.



    


    
      
        delete_all_jobs(filters \\ [], name)

      


        Delete every job matching a set of filters, and return how many.



    


    
      
        delete_all_jobs!(filters \\ [], name)

      


        Delete every matching job, raising on failure.



    


    
      
        delete_budget(budget, name)

      


        Delete a budget.



    


    
      
        delete_budget!(budget, name)

      


        Delete a budget, raising on failure.



    


    
      
        delete_cron(cron, name)

      


        Delete a cron schedule and everything all its entries.



    


    
      
        delete_cron!(cron, name)

      


        Delete a cron schedule, raising on failure.



    


    
      
        delete_cron_entry(opts, name)

      


        Delete one cron entry, leaving the rest of its schedule alone.



    


    
      
        delete_cron_entry!(opts, name)

      


        Delete one cron entry, raising on failure.



    


    
      
        delete_job(job, name)

      


        Delete a job outright.



    


    
      
        delete_job!(job, name)

      


        Delete a job outright, raising on failure.



    


    
      
        enqueue(enqueue, name)

      


        Enqueue a job.



    


    
      
        enqueue!(enqueue, name)

      


        Enqueue a job, raising on failure.



    


    
      
        enqueue_all(enqueues, name)

      


        Enqueue many jobs in a single atomic bulk request.



    


    
      
        enqueue_all!(enqueues, name)

      


        Bulk enqueue many jobs atomically, raising on failure.



    


    
      
        erase_all_data(name)

      


        Delete every job and every cron schedule on the server.



    


    
      
        erase_all_data!(name)

      


        Delete every job and schedule, raising on failure.



    


    
      
        get_budget(budget, name)

      


        Read a single budget's policy.



    


    
      
        get_budget!(budget, name)

      


        Read a budget, raising on failure.



    


    
      
        get_cron(cron, name)

      


        Read a cron schedule and its entries.



    


    
      
        get_cron!(cron, name)

      


        Read a cron schedule, raising on failure.



    


    
      
        get_error(job, attempt, name)

      


        Read what went wrong on one attempt.



    


    
      
        get_error!(job, attempt, name)

      


        Read one attempt's error, raising on failure.



    


    
      
        get_job(job, name)

      


        Read one job by id.



    


    
      
        get_job!(job, name)

      


        Read one job by id, raising on failure.



    


    
      
        list_budgets(name)

      


        List every budget defined on the server, with its policy.



    


    
      
        list_budgets!(name)

      


        List budgets, raising on failure.



    


    
      
        list_crons(name)

      


        List the names of every cron schedule on the server.



    


    
      
        list_crons!(name)

      


        List cron schedule names, raising on failure.



    


    
      
        list_errors(job, name, opts \\ [])

      


        List a job's failed attempts, oldest first.



    


    
      
        list_errors!(job, name, opts \\ [])

      


        List a job's failed attempts, raising on failure.



    


    
      
        list_jobs(opts \\ [], name)

      


        List jobs, oldest first, one page at a time.



    


    
      
        list_jobs!(opts \\ [], name)

      


        List jobs, raising on failure.



    


    
      
        list_queues(name)

      


        List the queues the server currently holds jobs for.



    


    
      
        list_queues!(name)

      


        List queues, raising on failure.



    


    
      
        next_page(arg1, name)

      


        Fetch the page after this one, or nil at the end of the listing.



    


    
      
        pause_cron(cron, name)

      


        Suspend a whole cron schedule. Its entries stop firing until resumed.



    


    
      
        pause_cron_entry(opts, name)

      


        Suspend one cron entry, leaving the rest of its schedule running.



    


    
      
        prev_page(arg1, name)

      


        Fetch the page before this one, or nil at the start of the listing.



    


    
      
        query(name)

      


        Start a composable query.



    


    
      
        rebind_all_jobs_budget(binding, name, filters \\ [])

      


        Bind every matching job to a budget, replacing any existing binding
to it.



    


    
      
        rebind_budget(job, name, binding)

      


        Bind one job to a budget, replacing any existing binding to it.



    


    
      
        replace_budgets(job, name, bindings)

      


        Replace the whole set of budgets bound to a job.



    


    
      
        replace_cron(cron, name)

      


        Install a cron schedule, replacing whatever was there.



    


    
      
        replace_cron!(cron, name)

      


        Install a cron schedule, raising on failure.



    


    
      
        report_failure(job, name, opts)

      


        Report a job as failed.



    


    
      
        report_success(job, name)

      


        Report a job as completed successfully.



    


    
      
        report_success_all(jobs, name)

      


        Report many jobs as completed in a single request.



    


    
      
        resume_cron(cron, name)

      


        Resume a suspended cron schedule.



    


    
      
        resume_cron_entry(opts, name)

      


        Resume one suspended cron entry.



    


    
      
        server_version(name)

      


        Ask the server for its version.



    


    
      
        set_all_jobs_budget_cost(key, name, cost, filters \\ [])

      


        Change the cost on an existing binding, across every matching job.



    


    
      
        set_budget_cost(job, name, key, cost)

      


        Change what one job's existing binding costs, leaving the binding
itself alone.



    


    
      
        start_link(opts)

      


        Start a client and add it to your supervision tree.



    


    
      
        unbind_all_budgets(job, name)

      


        Unbind every budget from a job, leaving it unthrottled.



    


    
      
        unbind_all_jobs_budget(key, name, filters \\ [])

      


        Unbind one budget from every matching job, leaving other bindings
unchanged.



    


    
      
        unbind_budget(job, name, key)

      


        Unbind one budget from a job, leaving its other budgets alone.



    


    
      
        update_all_jobs(opts, name)

      


        Change every job matching a set of filters, and return how many.



    


    
      
        update_all_jobs!(opts, name)

      


        Change every matching job, raising on failure.



    


    
      
        update_budget(budget, name, changes)

      


        Amend named fields of a budget's policy, leaving the rest alone.



    


    
      
        update_budget!(budget, name, changes)

      


        Amend a budget, raising on failure.



    


    
      
        update_job(job, name, opts)

      


        Change a job that has not finished yet, and return it as it now stands.



    


    
      
        update_job!(job, name, opts)

      


        Change a job, raising on failure.



    


    
      
        version()

      


        Returns the version of this client as a string.



    





      


      
        Functions


        


    

  
    
      
    
    
      bind_all_jobs_budget(binding, name, filters \\ [])



        
          
        

    

  


  

      

          @spec bind_all_jobs_budget(
  Zizq.BudgetBinding.t() | keyword() | map(),
  atom(),
  keyword()
) ::
  {:ok, Zizq.BudgetChange.t()} | {:error, Zizq.Error.t()}


      


Bind every matching job to a budget, skipping over those already bound
to it.
Takes the same filters Zizq.Filter describes. An unfiltered call binds
every queued job on the server.
Zizq.bind_all_jobs_budget([key: "emails", cost: 2], MyApp.Zizq, queue: "emails")
Unlike the single-job form this does not conflict — a bulk operation
cannot usefully fail on just one matching member.
Returns a Zizq.BudgetChange, which provides any job IDs that were in
flight and so could not be rebound.

  



  
    
      
    
    
      bind_budget(job, name, binding)



        
          
        

    

  


  

      

          @spec bind_budget(
  Zizq.Job.t() | String.t(),
  atom(),
  Zizq.BudgetBinding.t() | keyword() | map()
) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Bind one job to a budget it is not already bound to.
Zizq.bind_budget(job, MyApp.Zizq, key: "emails", cost: 2)
Returns %Zizq.Error{reason: :conflict} if the job is already bound
to the budget, leaving the existing binding untouched — use
rebind_budget/3 to replace it, or set_budget_cost/4 to change
only what it costs.
Only queued (:scheduled, :ready) jobs may be rebound: an in-flight
job already debited tokens against its budgets, and terminal jobs are
always immutable. Either non-queued state returns
%Zizq.Error{reason: :invalid_request}.
Returns the updated job, whose :budgets reflect the change.

  



    

  
    
      
    
    
      clear_all_jobs_budgets(filters \\ [], name)



        
          
        

    

  


  

      

          @spec clear_all_jobs_budgets(keyword(), atom()) ::
  {:ok, Zizq.BudgetChange.t()} | {:error, Zizq.Error.t()}


      


Unbind every budget from every matching job.
Named clear_ rather than unbind_ so it cannot be mistaken for
unbind_all_jobs_budget/3, which removes one named budget. They
would otherwise differ by a single letter, and confusing them
unthrottles everything rather than one thing.
Beware: an unfiltered call strips every job on the server of any
budgets it was bound to.

  



    

  
    
      
    
    
      count_jobs(filters \\ [], name)



        
          
        

    

  


  

      

          @spec count_jobs(keyword(), atom()) ::
  {:ok, non_neg_integer()} | {:error, Zizq.Error.t()}


      


Count the jobs matching a set of filters.
Zizq.count_jobs([queue: "emails", status: [:ready]], MyApp.Zizq)
#=> {:ok, 1_284}
Counting is a separate endpoint rather than the length of a listing,
so a count costs one request whatever the total.

  



    

  
    
      
    
    
      count_jobs!(filters \\ [], name)



        
          
        

    

  


  

      

          @spec count_jobs!(keyword(), atom()) :: non_neg_integer()


      


Count jobs, raising on failure.

  



    

  
    
      
    
    
      define_budget(budget, name, opts \\ [])



        
          
        

    

  


  

      

          @spec define_budget(Zizq.Budget.t() | keyword() | map(), atom(), keyword()) ::
  {:ok, Zizq.Budget.t()} | {:error, Zizq.Error.t()}


      


Define a budget.
Budgets are a Pro feature. Without a licence the server responds with
%Zizq.Error{reason: :forbidden}.
Zizq.Budget.new!(
  key: "emails",
  allocation: 100,
  strategy: :time_based,
  duration: :timer.minutes(1)
)
|> Zizq.define_budget(MyApp.Zizq)
By default when one already exists under the key, returns
%Zizq.Error{reason: :conflict} and leaves the stored policy
untouched, so an application declaring its budgets on boot cannot
accidentally clobber an existing budget that has since tuned. Every
node can call this in a horizontally scaled workload and treat the
conflict as success:
case Zizq.define_budget(budget, MyApp.Zizq) do
  {:ok, budget} -> {:ok, budget}
  {:error, %Zizq.Error{reason: :conflict}} -> :already_defined
  {:error, error} -> {:error, error}
end
Options
	:replace — overwrite an existing policy instead of refusing.
Never conflicts. A replace changes the policy, not the budget's
identity, so :created_at survives it.

Returns %Zizq.Error{reason: :invalid_request} if a replacement
allocation is below a cost already set on a queued job or a cron
entry.

  



    

  
    
      
    
    
      define_budget!(budget, name, opts \\ [])



        
          
        

    

  


  

      

          @spec define_budget!(Zizq.Budget.t() | keyword() | map(), atom(), keyword()) ::
  Zizq.Budget.t()


      


Define a budget, raising on failure.

  



  
    
      
    
    
      delete_all_crons(name)



        
          
        

    

  


  

      

          @spec delete_all_crons(atom()) :: {:ok, non_neg_integer()} | {:error, Zizq.Error.t()}


      


Delete every cron schedule, and return how many were removed.

  



    

  
    
      
    
    
      delete_all_jobs(filters \\ [], name)



        
          
        

    

  


  

      

          @spec delete_all_jobs(keyword(), atom()) ::
  {:ok, non_neg_integer()} | {:error, Zizq.Error.t()}


      


Delete every job matching a set of filters, and return how many.
Zizq.delete_all_jobs([queue: "emails", status: :dead], MyApp.Zizq)
#=> {:ok, 17}
Selection uses the filters in Zizq.Filter.
Filters restrict what is deleted the way a WHERE clause does, and
are optional for the same reason: delete_all_jobs([], client)
empties the server, deliberately.
Counting first with the same filters is a cheap way to see what
would go:
filters = [queue: "emails", status: :dead]
{:ok, 17} = Zizq.count_jobs(filters, MyApp.Zizq)
{:ok, 17} = Zizq.delete_all_jobs(filters, MyApp.Zizq)

  



    

  
    
      
    
    
      delete_all_jobs!(filters \\ [], name)



        
          
        

    

  


  

      

          @spec delete_all_jobs!(keyword(), atom()) :: non_neg_integer()


      


Delete every matching job, raising on failure.

  



  
    
      
    
    
      delete_budget(budget, name)



        
          
        

    

  


  

      

          @spec delete_budget(Zizq.Budget.t() | String.t(), atom()) ::
  :ok | {:error, Zizq.Error.t()}


      


Delete a budget.
Responds %Zizq.Error{reason: :conflict} while anything remains
bound to it.

  



  
    
      
    
    
      delete_budget!(budget, name)



        
          
        

    

  


  

      

          @spec delete_budget!(Zizq.Budget.t() | String.t(), atom()) :: :ok


      


Delete a budget, raising on failure.

  



  
    
      
    
    
      delete_cron(cron, name)



        
          
        

    

  


  

      

          @spec delete_cron(Zizq.Cron.t() | String.t(), atom()) ::
  :ok | {:error, Zizq.Error.t()}


      


Delete a cron schedule and everything all its entries.
Jobs it already enqueued are unaffected.

  



  
    
      
    
    
      delete_cron!(cron, name)



        
          
        

    

  


  

      

          @spec delete_cron!(Zizq.Cron.t() | String.t(), atom()) :: :ok


      


Delete a cron schedule, raising on failure.

  



  
    
      
    
    
      delete_cron_entry(opts, name)



        
          
        

    

  


  

      

          @spec delete_cron_entry(keyword(), atom()) :: :ok | {:error, Zizq.Error.t()}


      


Delete one cron entry, leaving the rest of its schedule alone.
Zizq.delete_cron_entry([cron: "my_app", entry: "digest"], MyApp.Zizq)
The server-side counterpart to Zizq.Cron.delete_entry/2, which
changes a schedule in memory you then replace whole on the server.

  



  
    
      
    
    
      delete_cron_entry!(opts, name)



        
          
        

    

  


  

      

          @spec delete_cron_entry!(keyword(), atom()) :: :ok


      


Delete one cron entry, raising on failure.

  



  
    
      
    
    
      delete_job(job, name)



        
          
        

    

  


  

      

          @spec delete_job(Zizq.Job.t() | String.t(), atom()) :: :ok | {:error, Zizq.Error.t()}


      


Delete a job outright.
Zizq.delete_job(job, MyApp.Zizq)
#=> :ok
Unlike report_failure/3 with kill: true, which leaves a dead job
behind to be inspected, this removes it. A job the server no longer
holds is {:error, %Zizq.Error{reason: :not_found}}.

  



  
    
      
    
    
      delete_job!(job, name)



        
          
        

    

  


  

      

          @spec delete_job!(Zizq.Job.t() | String.t(), atom()) :: :ok


      


Delete a job outright, raising on failure.

  



  
    
      
    
    
      enqueue(enqueue, name)



        
          
        

    

  


  

      

          @spec enqueue(Zizq.Enqueue.t() | keyword() | map(), atom()) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Enqueue a job.
Accepts a Zizq.Enqueue struct, or a keyword list or map of the same
fields. Only :type is required; see Zizq.Enqueue for the rest.
Zizq.Enqueue.new!(type: "send_email", payload: %{"user_id" => 42})
|> Zizq.enqueue(MyApp.Zizq)
#=> {:ok, %Zizq.Job{id: "03gn…", status: :ready}}
The job comes first and the client second so that enqueues pipe,
which is how they are normally written once job modules are building
them.
Returns the job the server recorded, so its :id and server-assigned
defaults are available immediately. Note that the returned job carries
no :payload — the server omits it from enqueue responses.
Raises ArgumentError for an invalid enqueue, since that is a bug in
the calling code rather than a runtime condition to handle.

  



  
    
      
    
    
      enqueue!(enqueue, name)



        
          
        

    

  


  

      

          @spec enqueue!(Zizq.Enqueue.t() | keyword() | map(), atom()) :: Zizq.Job.t()


      


Enqueue a job, raising on failure.
Suits call sites where a failed enqueue should abort the surrounding
work, such as inside a transaction.

  



  
    
      
    
    
      enqueue_all(enqueues, name)



        
          
        

    

  


  

      

          @spec enqueue_all([Zizq.Enqueue.t() | keyword() | map()], atom()) ::
  {:ok, [Zizq.Job.t()]} | {:error, Zizq.Error.t()}


      


Enqueue many jobs in a single atomic bulk request.
Each element may be a Zizq.Enqueue struct, a keyword list, or a
map, exactly as enqueue/2 accepts.
users
|> Enum.map(&Zizq.Enqueue.new!(type: "send_email", payload: %{"user_id" => &1.id}))
|> Zizq.enqueue_all(MyApp.Zizq)
#=> {:ok, [%Zizq.Job{}, ...]}
Jobs are returned in the order they were sent. An empty list short
circuits immediately without contacting the server.
Note that the returned jobs carry no :payload — the server omits it
from enqueue responses.

  



  
    
      
    
    
      enqueue_all!(enqueues, name)



        
          
        

    

  


  

      

          @spec enqueue_all!([Zizq.Enqueue.t() | keyword() | map()], atom()) :: [Zizq.Job.t()]


      


Bulk enqueue many jobs atomically, raising on failure.

  



  
    
      
    
    
      erase_all_data(name)



        
          
        

    

  


  

      

          @spec erase_all_data(atom()) :: :ok | {:error, Zizq.Error.t()}


      


Delete every job and every cron schedule on the server.
Zizq.erase_all_data(MyApp.Zizq)
#=> :ok
This empties the server
Not a filtered delete — there is nothing to narrow and nothing to
confirm. Every job in every queue and every schedule goes, and the
call simply returns once they have.
Intended as a setup or teardown step in tests and development, where
a known-empty server between scenarios is worth more than the data.
It is one request rather than delete_all_jobs/2 followed by
delete_all_crons/1.

  



  
    
      
    
    
      erase_all_data!(name)



        
          
        

    

  


  

      

          @spec erase_all_data!(atom()) :: :ok


      


Delete every job and schedule, raising on failure.

  



  
    
      
    
    
      get_budget(budget, name)



        
          
        

    

  


  

      

          @spec get_budget(Zizq.Budget.t() | String.t(), atom()) ::
  {:ok, Zizq.Budget.t()} | {:error, Zizq.Error.t()}


      


Read a single budget's policy.
Returns %Zizq.Error{reason: :not_found} when no budget exists under
the key.

  



  
    
      
    
    
      get_budget!(budget, name)



        
          
        

    

  


  

      

          @spec get_budget!(Zizq.Budget.t() | String.t(), atom()) :: Zizq.Budget.t()


      


Read a budget, raising on failure.

  



  
    
      
    
    
      get_cron(cron, name)



        
          
        

    

  


  

      

          @spec get_cron(Zizq.Cron.t() | String.t(), atom()) ::
  {:ok, Zizq.Cron.t()} | {:error, Zizq.Error.t()}


      


Read a cron schedule and its entries.

  



  
    
      
    
    
      get_cron!(cron, name)



        
          
        

    

  


  

      

          @spec get_cron!(Zizq.Cron.t() | String.t(), atom()) :: Zizq.Cron.t()


      


Read a cron schedule, raising on failure.

  



  
    
      
    
    
      get_error(job, attempt, name)



        
          
        

    

  


  

      

          @spec get_error(Zizq.Job.t() | String.t(), pos_integer(), atom()) ::
  {:ok, Zizq.ErrorRecord.t()} | {:error, Zizq.Error.t()}


      


Read what went wrong on one attempt.
Zizq.get_error(job, 1, MyApp.Zizq)
#=> {:ok, %Zizq.ErrorRecord{attempt: 1, message: "SMTP timeout"}}
Attempts count from 1. An attempt that never failed — or never
happened — is {:error, %Zizq.Error{reason: :not_found}}.

  



  
    
      
    
    
      get_error!(job, attempt, name)



        
          
        

    

  


  

      

          @spec get_error!(Zizq.Job.t() | String.t(), pos_integer(), atom()) ::
  Zizq.ErrorRecord.t()


      


Read one attempt's error, raising on failure.

  



  
    
      
    
    
      get_job(job, name)



        
          
        

    

  


  

      

          @spec get_job(Zizq.Job.t() | String.t(), atom()) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Read one job by id.
Zizq.get_job(job.id, MyApp.Zizq)
#=> {:ok, %Zizq.Job{status: :completed}}
Unlike the job returned by enqueue/2, this one carries its
:payload.
A job the server no longer holds is {:error, %Zizq.Error{reason: :not_found}} — which a completed job becomes as soon as its
retention expires, immediately by default.

  



  
    
      
    
    
      get_job!(job, name)



        
          
        

    

  


  

      

          @spec get_job!(Zizq.Job.t() | String.t(), atom()) :: Zizq.Job.t()


      


Read one job by id, raising on failure.

  



  
    
      
    
    
      list_budgets(name)



        
          
        

    

  


  

      

          @spec list_budgets(atom()) :: {:ok, [Zizq.Budget.t()]} | {:error, Zizq.Error.t()}


      


List every budget defined on the server, with its policy.
Budgets are a Pro feature. Without a licence the server responds with
%Zizq.Error{reason: :forbidden}.

  



  
    
      
    
    
      list_budgets!(name)



        
          
        

    

  


  

      

          @spec list_budgets!(atom()) :: [Zizq.Budget.t()]


      


List budgets, raising on failure.

  



  
    
      
    
    
      list_crons(name)



        
          
        

    

  


  

      

          @spec list_crons(atom()) :: {:ok, [String.t()]} | {:error, Zizq.Error.t()}


      


List the names of every cron schedule on the server.

  



  
    
      
    
    
      list_crons!(name)



        
          
        

    

  


  

      

          @spec list_crons!(atom()) :: [String.t()]


      


List cron schedule names, raising on failure.

  



    

  
    
      
    
    
      list_errors(job, name, opts \\ [])



        
          
        

    

  


  

      

          @spec list_errors(Zizq.Job.t() | String.t(), atom(), keyword()) ::
  {:ok, Zizq.ErrorPage.t()} | {:error, Zizq.Error.t()}


      


List a job's failed attempts, oldest first.
Zizq.list_errors(job, MyApp.Zizq)
#=> {:ok, %Zizq.ErrorPage{errors: [%Zizq.ErrorRecord{attempt: 1}, ...]}}
Options
	:limit — records per page, 1 to 200. The server decides if
unset.
	:order — :asc (first attempt first) or :desc (most recent
first). The server defaults to :asc.

Pages follow with next_page/2, the same as a job listing.
Errors live as long as the job does, so a completed job whose
retention has expired takes its failure history with it.

  



    

  
    
      
    
    
      list_errors!(job, name, opts \\ [])



        
          
        

    

  


  

      

          @spec list_errors!(Zizq.Job.t() | String.t(), atom(), keyword()) :: Zizq.ErrorPage.t()


      


List a job's failed attempts, raising on failure.

  



    

  
    
      
    
    
      list_jobs(opts \\ [], name)



        
          
        

    

  


  

      

          @spec list_jobs(keyword(), atom()) ::
  {:ok, Zizq.JobPage.t()} | {:error, Zizq.Error.t()}


      


List jobs, oldest first, one page at a time.
Narrow with any of the filters in Zizq.Filter:
Zizq.list_jobs([queue: "emails", status: [:ready]], MyApp.Zizq)
#=> {:ok, %Zizq.JobPage{jobs: [%Zizq.Job{}, ...]}}
Options
Every option Zizq.Filter documents, plus:
	:limit — jobs per page, 1 to 2000. The server decides if
unset.
	:order — :asc (oldest first) or :desc (newest first).
The server defaults to :asc.

Follow the pages with next_page/2 and prev_page/2.

  



    

  
    
      
    
    
      list_jobs!(opts \\ [], name)



        
          
        

    

  


  

      

          @spec list_jobs!(keyword(), atom()) :: Zizq.JobPage.t()


      


List jobs, raising on failure.

  



  
    
      
    
    
      list_queues(name)



        
          
        

    

  


  

      

          @spec list_queues(atom()) :: {:ok, [String.t()]} | {:error, Zizq.Error.t()}


      


List the queues the server currently holds jobs for.
Zizq.list_queues(MyApp.Zizq)
#=> {:ok, ["default", "emails"]}
Queues are not declared — one exists because a job named it — so
this reports what is there rather than what was configured.

  



  
    
      
    
    
      list_queues!(name)



        
          
        

    

  


  

      

          @spec list_queues!(atom()) :: [String.t()]


      


List queues, raising on failure.

  



  
    
      
    
    
      next_page(arg1, name)



        
          
        

    

  


  

      

          @spec next_page(page, atom()) :: {:ok, page | nil} | {:error, Zizq.Error.t()}
when page: Zizq.JobPage.t() | Zizq.ErrorPage.t()


      


Fetch the page after this one, or nil at the end of the listing.
{:ok, page} = Zizq.list_jobs([queue: "emails"], MyApp.Zizq)
{:ok, next} = Zizq.next_page(page, MyApp.Zizq)
The link carries the cursor and the original filters.

  



  
    
      
    
    
      pause_cron(cron, name)



        
          
        

    

  


  

      

          @spec pause_cron(Zizq.Cron.t() | String.t(), atom()) ::
  {:ok, Zizq.Cron.t()} | {:error, Zizq.Error.t()}


      


Suspend a whole cron schedule. Its entries stop firing until resumed.

  



  
    
      
    
    
      pause_cron_entry(opts, name)



        
          
        

    

  


  

      

          @spec pause_cron_entry(keyword(), atom()) ::
  {:ok, Zizq.CronEntry.t()} | {:error, Zizq.Error.t()}


      


Suspend one cron entry, leaving the rest of its schedule running.
Zizq.pause_cron_entry([cron: "my_app", entry: "digest"], MyApp.Zizq)
Changes only that entry, on the server, so it is safe while an
application is running, unlike reading a schedule, amending it and
replacing it, which is last-write-wins.
Named rather than positional for clarity.

  



  
    
      
    
    
      prev_page(arg1, name)



        
          
        

    

  


  

      

          @spec prev_page(page, atom()) :: {:ok, page | nil} | {:error, Zizq.Error.t()}
when page: Zizq.JobPage.t() | Zizq.ErrorPage.t()


      


Fetch the page before this one, or nil at the start of the listing.
{:ok, prev} = Zizq.prev_page(page, MyApp.Zizq)

  



  
    
      
    
    
      query(name)



        
          
        

    

  


  

      

          @spec query(atom()) :: Zizq.Query.t()


      


Start a composable query.
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: [:ready])
|> Enum.take(10)
Builds nothing and sends nothing until the query is run. See
Zizq.Query.

  



    

  
    
      
    
    
      rebind_all_jobs_budget(binding, name, filters \\ [])



        
          
        

    

  


  

      

          @spec rebind_all_jobs_budget(
  Zizq.BudgetBinding.t() | keyword() | map(),
  atom(),
  keyword()
) ::
  {:ok, Zizq.BudgetChange.t()} | {:error, Zizq.Error.t()}


      


Bind every matching job to a budget, replacing any existing binding
to it.
The binding is replaced whole, so a :cost left unset returns to the
default of 1 rather than keeping what was there.

  



  
    
      
    
    
      rebind_budget(job, name, binding)



        
          
        

    

  


  

      

          @spec rebind_budget(
  Zizq.Job.t() | String.t(),
  atom(),
  Zizq.BudgetBinding.t() | keyword() | map()
) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Bind one job to a budget, replacing any existing binding to it.
Unlike bind_budget/3 this never conflicts. The binding is replaced
whole.

  



  
    
      
    
    
      replace_budgets(job, name, bindings)



        
          
        

    

  


  

      

          @spec replace_budgets(Zizq.Job.t() | String.t(), atom(), [
  Zizq.BudgetBinding.t() | keyword() | map()
]) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Replace the whole set of budgets bound to a job.
Zizq.replace_budgets(job, MyApp.Zizq, [[key: "emails", cost: 2]])
Budgets absent from the list are unbound. Passing [] is the same as
unbind_all_budgets/2.

  



  
    
      
    
    
      replace_cron(cron, name)



        
          
        

    

  


  

      

          @spec replace_cron(Zizq.Cron.t(), atom()) ::
  {:ok, Zizq.Cron.t()} | {:error, Zizq.Error.t()}


      


Install a cron schedule, replacing whatever was there.
This is the call to make at application startup:
Zizq.Cron.new("my_app",
  entries: [
    [name: "nightly_cleanup",
     expression: "0 3 * * *",
     job: MyApp.Cleanup.new(%{})],
    [name: "digest",
     expression: "*/15 * * * *",
     timezone: "Australia/Melbourne",
     job: [type: "digest", queue: "reports"]]
  ]
)
|> Zizq.replace_cron(MyApp.Zizq)
Or alternatively pipelined:
Zizq.Cron.new("my_app")
|> Zizq.Cron.put_entry(
  name: "nightly_cleanup",
  expression: "0 3 * * *",
  job: MyApp.Cleanup.new(%{})
)
|> Zizq.Cron.put_entry(
  name: "digest",
  expression: "*/15 * * * *",
  timezone: "Australia/Melbourne",
  job: [type: "digest", queue: "reports"]
)
|> Zizq.replace_cron(MyApp.Zizq)
A schedule that runs in one timezone throughout says so once, on
the group, rather than on every entry:
Zizq.Cron.new("my_app",
  timezone: "Australia/Melbourne",
  entries: [
    [name: "nightly_cleanup",
     expression: "0 3 * * *",
     job: MyApp.Cleanup.new(%{})]
  ]
)
|> Zizq.replace_cron(MyApp.Zizq)
An entry specifying its own :timezone uses that instead. See
Zizq.Cron for the whole picture.
It is atomic and idempotent, so every instance of an application can
run it on boot without coordinating — none of them needs to be the
one that owns the schedule.
The group is created if it does not exist, and entries left out
are removed, so a Zizq.Cron is the whole schedule rather than an
addition to it. That is what makes running it on every boot converge
rather than accumulate.
Once configured, there is no futher integration required. Your
Zizq.Worker process receives jobs enqueued via the schedule just
like any other job.
Cron needs a Pro licence; without one the server responds 403, which
arrives as %Zizq.Error{reason: :forbidden}.

  



  
    
      
    
    
      replace_cron!(cron, name)



        
          
        

    

  


  

      

          @spec replace_cron!(Zizq.Cron.t(), atom()) :: Zizq.Cron.t()


      


Install a cron schedule, raising on failure.

  



  
    
      
    
    
      report_failure(job, name, opts)



        
          
        

    

  


  

      

          @spec report_failure(Zizq.Job.t() | String.t(), atom(), keyword()) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Report a job as failed.
The server decides what happens next — reschedule with backoff, or
declare the job dead once its retry limit is spent — and returns the
job as it now stands, so the new :status and :attempts are
visible immediately.
Zizq.report_failure(job, MyApp.Zizq, message: "SMTP timeout")
Options
	:message — what went wrong. Required.
	:error_type — an exception or error class name, e.g.
"Mint.TransportError".
	:backtrace — a formatted stacktrace.
	:kill — when true, declare the job dead now regardless of how
many attempts remain.
	:retry_at — a DateTime.t/0 (or Unix milliseconds) to retry
at, bypassing the backoff policy. Reschedules the job even if its
retry limit is spent.

:kill and :retry_at are what a handler's {:cancel, reason} and
{:snooze, milliseconds} results map onto.

  



  
    
      
    
    
      report_success(job, name)



        
          
        

    

  


  

      

          @spec report_success(Zizq.Job.t() | String.t(), atom()) ::
  :ok | {:error, Zizq.Error.t()}


      


Report a job as completed successfully.
Accepts a Zizq.Job or a job id.
Zizq.report_success(job, MyApp.Zizq)
#=> :ok
A job the server no longer holds in flight — already acknowledged, or
redelivered elsewhere after its visibility timeout — answers
{:error, %Zizq.Error{reason: :not_found}}. That is usually benign
rather than a failure: the work is done either way, and nothing is
gained by retrying.
Completed jobs disappear by default
The server's default retention for completed jobs is zero, so a job
is purged as it completes and a later GET /jobs/{id} will 404.
Set retention: [completed: ...] when enqueueing if you need to
inspect it afterwards. Dead jobs are kept for seven days by
default, so failures remain visible without doing anything.

  



  
    
      
    
    
      report_success_all(jobs, name)



        
          
        

    

  


  

      

          @spec report_success_all([Zizq.Job.t() | String.t()], atom()) ::
  {:ok, [String.t()]} | {:error, Zizq.Error.t()}


      


Report many jobs as completed in a single request.
Returns the ids the server did not recognise, so {:ok, []} means
every one was acknowledged.
Zizq.report_success_all(jobs, MyApp.Zizq)
#=> {:ok, []}
A partial result is a success, not an error: the jobs the server did
recognise were completed. Only the unrecognised ids come back,
and those are typically jobs already acknowledged or redelivered
elsewhere. An empty list short-circuits without contacting the server.

  



  
    
      
    
    
      resume_cron(cron, name)



        
          
        

    

  


  

      

          @spec resume_cron(Zizq.Cron.t() | String.t(), atom()) ::
  {:ok, Zizq.Cron.t()} | {:error, Zizq.Error.t()}


      


Resume a suspended cron schedule.

  



  
    
      
    
    
      resume_cron_entry(opts, name)



        
          
        

    

  


  

      

          @spec resume_cron_entry(keyword(), atom()) ::
  {:ok, Zizq.CronEntry.t()} | {:error, Zizq.Error.t()}


      


Resume one suspended cron entry.

  



  
    
      
    
    
      server_version(name)



        
          
        

    

  


  

      

          @spec server_version(atom()) :: {:ok, String.t()} | {:error, Zizq.Error.t()}


      


Ask the server for its version.
Useful as a liveness check — it is the cheapest endpoint the server
exposes that proves the connection works end to end.
Zizq.server_version(MyApp.Zizq)
#=> {:ok, "0.6.1"}

  



    

  
    
      
    
    
      set_all_jobs_budget_cost(key, name, cost, filters \\ [])



        
          
        

    

  


  

      

          @spec set_all_jobs_budget_cost(String.t(), atom(), pos_integer(), keyword()) ::
  {:ok, Zizq.BudgetChange.t()} | {:error, Zizq.Error.t()}


      


Change the cost on an existing binding, across every matching job.
Jobs not bound to the budget are skipped over. The check that a cost
fits inside the budget's capacity is against the budget itself, so it
fails the whole call rather than a subset of the selection.

  



  
    
      
    
    
      set_budget_cost(job, name, key, cost)



        
          
        

    

  


  

      

          @spec set_budget_cost(Zizq.Job.t() | String.t(), atom(), String.t(), pos_integer()) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Change what one job's existing binding costs, leaving the binding
itself alone.
Returns %Zizq.Error{reason: :not_found} if the job does is not
bound to the budget.
Returns %Zizq.Error{reason: :invalid_request} if the new cost
exceeds the budget's Zizq.Budget.capacity/1, since the job could
then never be dispatched.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: Supervisor.on_start()


      


Start a client and add it to your supervision tree.
children = [
  {Zizq, name: MyApp.Zizq, url: "http://localhost:7890"}
]
The :name both names the supervisor and is the handle you pass to
every other function in this module. Several clients can run side by
side under different names.
Options
	:name (atom/0) - Required. Name for this client instance. Also names the supervisor, and is
the handle passed to Zizq.enqueue/2 and friends.

	:url - Required. Base URL of the Zizq server, e.g. "http://localhost:7890", as a
string or a URI. A path is allowed and is treated as a prefix,
for servers behind a reverse proxy.

	:format (atom/0) - Serialization format: :msgpack (default), :json, or a module
implementing the Zizq.Codec behaviour. The default value is :msgpack.

	:pool_count (pos_integer/0) - Number of HTTP/2 connections to the server. Each is fully
multiplexed, so one is usually enough; raise it only if a single
connection becomes a bottleneck. The default value is 1.

	:connect_timeout (timeout/0) - Milliseconds to wait for a connection to be established. The default value is 5000.

	:receive_timeout (timeout/0) - Milliseconds to wait for a response. Does not apply to streaming endpoints. The default value is 15000.

	:stream_idle_timeout (timeout/0) - Milliseconds a streaming connection may go without any data
before it is treated as dead and reconnected.
The server sends heartbeat frames on an otherwise idle stream
specifically so this can be detected, so the timeout only has to
exceed that interval. The default is ten times the server's own
default of three seconds. Raise it if the server runs with a
longer heartbeat interval, since a timeout shorter than the
heartbeat would reconnect a perfectly healthy connection on a
loop.
The default value is 30000.

	:tls (keyword/0) - Certificates for connecting over HTTPS.
	:ca — the certificate authority to verify the server
against. Pins verification to this CA instead of the
system's trust store.
	:client_cert and :client_key — the client identity to
present for mutual TLS. Both are needed together.

Each value may be the PEM contents or a path to a PEM file.
{Zizq,
 name: MyApp.Zizq,
 url: "https://zizq.internal:7890",
 tls: [
   ca: "/etc/zizq/ca.pem",
   client_cert: "/etc/zizq/client.pem",
   client_key: "/etc/zizq/client-key.pem"
 ]}
HTTPS works without this — connections verify against the
system trust store by default. It is only needed to pin a
private CA or to present a client certificate.
Mutual TLS requires a Zizq Pro licence on the server.
The default value is [].
	:ca (String.t/0)

	:client_cert (String.t/0)

	:client_key (String.t/0)
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          @spec unbind_all_budgets(Zizq.Job.t() | String.t(), atom()) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Unbind every budget from a job, leaving it unthrottled.

  



    

  
    
      
    
    
      unbind_all_jobs_budget(key, name, filters \\ [])



        
          
        

    

  


  

      

          @spec unbind_all_jobs_budget(String.t(), atom(), keyword()) ::
  {:ok, Zizq.BudgetChange.t()} | {:error, Zizq.Error.t()}


      


Unbind one budget from every matching job, leaving other bindings
unchanged.
This is how a budget is drained before it can be deleted, since
delete_budget/2 refuses while anything still draws on it:
Zizq.unbind_all_jobs_budget("emails", MyApp.Zizq, budgets_key: "emails")
Zizq.delete_budget("emails", MyApp.Zizq)
See clear_all_jobs_budgets/2 to remove every budget rather than
one named one.

  



  
    
      
    
    
      unbind_budget(job, name, key)



        
          
        

    

  


  

      

          @spec unbind_budget(Zizq.Job.t() | String.t(), atom(), String.t()) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Unbind one budget from a job, leaving its other budgets alone.
Returns %Zizq.Error{reason: :not_found} the job is not bound to it.
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          @spec update_all_jobs(keyword(), atom()) ::
  {:ok, non_neg_integer()} | {:error, Zizq.Error.t()}


      


Change every job matching a set of filters, and return how many.
Zizq.update_all_jobs(
  [where: [queue: "emails", status: :scheduled], apply: [ready_at: nil]],
  MyApp.Zizq
)
#=> {:ok, 42}
Options
	:where — which jobs to change, using the filters in
Zizq.Filter. Restricts the operation the way a WHERE clause
does, and is optional for the same reason: left out, every job
is changed, deliberately.
	:apply — what to change, using the options update_job/3
takes, with the same merge-patch rules. An omitted option leaves
a field alone, nil clears it. Required.

Named rather than positional because both halves are keyword lists
of overlapping keys — queue: and priority: mean something on
each side — so transposing them could quietly change the wrong jobs
rather than fail.
Finished jobs cannot be changed, so asking for one is an error
rather than a silent no-op: status: :completed or status: :dead
in :where is rejected before the request is sent.

  



  
    
      
    
    
      update_all_jobs!(opts, name)



        
          
        

    

  


  

      

          @spec update_all_jobs!(keyword(), atom()) :: non_neg_integer()


      


Change every matching job, raising on failure.

  



  
    
      
    
    
      update_budget(budget, name, changes)



        
          
        

    

  


  

      

          @spec update_budget(Zizq.Budget.t() | String.t(), atom(), keyword() | map()) ::
  {:ok, Zizq.Budget.t()} | {:error, Zizq.Error.t()}


      


Amend named fields of a budget's policy, leaving the rest alone.
This is a deep JSON merge patch, so e.g. a burst
can be changed without restating the strategy type and duration:
Zizq.update_budget("emails", MyApp.Zizq, burst: 5)
Options
	:allocation — tokens the bucket accommodates when full.
	:strategy — :time_based or :while_in_flight.
	:duration — for :time_based, the period, in milliseconds.
	:burst — for :time_based, the ceiling; nil clears it back to
the allocation.

:burst is the only field with a meaningful nil.
Returns %Zizq.Error{reason: :not_found} when no budget exists under
the key.

  



  
    
      
    
    
      update_budget!(budget, name, changes)



        
          
        

    

  


  

      

          @spec update_budget!(Zizq.Budget.t() | String.t(), atom(), keyword() | map()) ::
  Zizq.Budget.t()


      


Amend a budget, raising on failure.
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          @spec update_job(Zizq.Job.t() | String.t(), atom(), keyword()) ::
  {:ok, Zizq.Job.t()} | {:error, Zizq.Error.t()}


      


Change a job that has not finished yet, and return it as it now stands.
Zizq.update_job(job, MyApp.Zizq, queue: "urgent", priority: 0)
Options
Only the options given are touched; the rest of the job is left
alone. Passing nil clears a field to the server's default,
which is why an option must be omitted rather than set to nil to
leave it as it is:
# Retry with the server's default limit, whatever it now is.
Zizq.update_job(job, MyApp.Zizq, retry_limit: nil)
	:queue — move the job to another queue. Cannot be nil.
	:priority — lower runs sooner. Cannot be nil.
	:ready_at — a DateTime or Unix milliseconds. nil makes the
job ready immediately.
	:retry_limit — nil restores the server default.
	:backoff — a Zizq.Backoff or keyword list. nil restores the
server default.
	:retention — a Zizq.Retention or keyword list, merged field
by field, so retention: [completed: :timer.hours(1)] leaves
:dead alone. nil clears the whole override.

Only jobs that have not finished can be changed: the server rejects
a completed or dead job with %Zizq.Error{reason: :invalid_request}.
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          @spec update_job!(Zizq.Job.t() | String.t(), atom(), keyword()) :: Zizq.Job.t()


      


Change a job, raising on failure.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

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


      


Returns the version of this client as a string.
Examples
iex> Zizq.version()
"0.8.0"

  


        

      


  

    
Zizq.Config 
    



      
Validated configuration for a running Zizq client.
Built once when the client starts and read on every request, so it is
kept in :persistent_term rather than behind a process. A lookup is
then a direct memory read with no message pass on the hot path.
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    Functions
  


    
      
        delete(name)

      


        Remove a stored config, so repeated start/stop cycles don't accumulate.



    


    
      
        fetch!(name)

      


        Look up the config for a running client.



    


    
      
        new!(opts)

      


        Validate raw options and build a config struct.



    


    
      
        put(config)

      


        Store the config for name. Called by the supervisor at startup.



    


    
      
        url(config)

      


        The base URL as a string, for logs and messages.
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          @type t() :: %Zizq.Config{
  codec: Zizq.Codec.t(),
  connect_timeout: timeout(),
  finch_name: atom(),
  name: atom(),
  pool_count: pos_integer(),
  receive_timeout: timeout(),
  recorder: term(),
  ssl_opts: keyword(),
  stream_idle_timeout: timeout(),
  uri: URI.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      delete(name)



        
          
        

    

  


  

      

          @spec delete(atom()) :: boolean()


      


Remove a stored config, so repeated start/stop cycles don't accumulate.

  



  
    
      
    
    
      fetch!(name)



        
          
        

    

  


  

      

          @spec fetch!(atom()) :: t()


      


Look up the config for a running client.
Raises with an actionable message if the client isn't running, which
is by far the most common way to get this wrong.
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          @spec new!(keyword()) :: t()


      


Validate raw options and build a config struct.
Raises NimbleOptions.ValidationError on invalid options, or
ArgumentError for a malformed URL or unknown codec.
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          @spec put(t()) :: :ok


      


Store the config for name. Called by the supervisor at startup.
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          @spec url(t()) :: String.t()


      


The base URL as a string, for logs and messages.

  


        

      


  

    
Zizq.Enqueue 
    



      
Job inputs to be enqueued.
Building one sends nothing, so enqueues may compose: you may build
many, then hand them to Zizq.enqueue_all/2 in a single request bulk
enqueue request.
Zizq.Enqueue.new!(type: "send_email", payload: %{"user_id" => 42})
Fields
	:type — the job's type name used by the worker to route to an
appropriate handler. Required. This is the string other
languages would also enqueue to reach the same handler.
	:payload — arbitrary JSON-compatible data processed by the
worker. Defaults to %{}.
	:queue — defaults to "default" on the client. The server
requires a queue on every enqueue and has no default of its own.
	:priority — 0 to 65535, lower runs first. Defaults to the
middle of the range (32768) when not specified.
	:ready_at — a DateTime.t/0 (or Unix milliseconds) before
which the job will not run. Creates it in the :scheduled state
when set to a future date/time.
	:retry_limit — number of attempts before the job is declared
dead.
	:backoff — a Zizq.Backoff policy, or a keyword list.
	:retention — a Zizq.Retention policy, or a keyword list.
	:unique_key — enqueue-time deduplication key: a string, or a
Zizq.PayloadHasher to derive one from the payload. :payload
and {:payload, opts} are shorthand for the latter. Requires a
Pro licence on the server.
	:unique_while — :queued (default), :active, or :exists.
	:batch — a Zizq.BatchConfig, or a keyword list. Requires a
Pro licence on the server.

Anything left unset is omitted from the request, so the server's own
defaults apply and continue to track its configuration.
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        new!(enqueue)

      


        Build an enqueue from a keyword list or map.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Zizq.Enqueue{
  backoff: Zizq.Backoff.t() | nil,
  batch: Zizq.BatchConfig.t() | nil,
  budgets: [Zizq.BudgetBinding.t()],
  payload: term(),
  priority: non_neg_integer() | nil,
  queue: String.t(),
  ready_at: DateTime.t() | integer() | nil,
  retention: Zizq.Retention.t() | nil,
  retry_limit: non_neg_integer() | nil,
  type: String.t(),
  unique_key: String.t() | Zizq.PayloadHasher.t() | nil,
  unique_while: :queued | :active | :exists | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new!(enqueue)



        
          
        

    

  


  

      

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


      


Build an enqueue from a keyword list or map.
Unknown keys are rejected rather than ignored. Without that, a typo
like payloads: would silently enqueue a job with an empty payload.

  


        

      


  

    
Zizq.JobKind behaviour
    



      
Defines a kind of job: its name on the server, the enqueue options it
defaults to, and what running it does.
defmodule MyApp.SendEmail do
  use Zizq.JobKind,
    type: "send_email",
    queue: "emails",
    retry_limit: 5

  @impl Zizq.JobKind
  def perform(%{"user_id" => id, "template" => template}) do
    MyApp.Mailer.deliver(id, template)
  end
end
use generates type/0, new/1 and new/2 on the module. Building
an enqueue and sending it stay separate, so enqueues compose:
MyApp.SendEmail.new(%{"user_id" => 42})
|> Zizq.enqueue(MyApp.Zizq)

users
|> Enum.map(&MyApp.SendEmail.new(%{"user_id" => &1.id}))
|> Zizq.enqueue_all(MyApp.Zizq)
new/2 takes per-enqueue overrides on top of the module's defaults:
MyApp.SendEmail.new(%{"user_id" => 42}, priority: 10)
Options
:type is the job's name on the server — the "type" field a
producer written in any language sends to reach this handler. It is
required and never inferred from the module name, so renaming
MyApp.SendEmail cannot silently change the wire contract and strand
every queued job.
Everything else is optional and is any key Zizq.Enqueue accepts
except :payload, which belongs to the individual enqueue rather
than the kind. Options are validated when the module compiles, so a
malformed :backoff is a build failure rather than a surprise at the
first enqueue.
:queue defaults to "default" in the client. Anything left unset
is omitted from the request entirely, so the server's own defaults
apply and keep tracking its configuration.
perform/1 and perform/2
Define whichever you need. perform/2 also receives the
Zizq.Job, for the attempt count, id, queue, etc:
@impl Zizq.JobKind
def perform(payload, %Zizq.Job{attempts: attempts}) when attempts >= 3 do
  MyApp.Mailer.deliver_without_retry(payload)
end

def perform(payload, _job), do: MyApp.Mailer.deliver(payload)
:attempts counts attempts that have already finished, so it is 0
while a job runs for the first time and the guard above first matches
on the fourth run. Note that Zizq.ErrorRecord's :attempt numbers
the attempt a failure belongs to, so it reads one higher than the
:attempts a handler saw during that same run.
Defining both is fine — perform/2 wins. Defining neither fails at
compile time. The choice is resolved while the module compiles, so
dispatch costs nothing at runtime.
See Zizq.Worker for what a return value does to the job.
Producing without consuming
A module is only worth defining where the job is run. An
application that merely enqueues work handled elsewhere — by another
service, or another language — has no perform to write, and should
build enqueues with Zizq.Enqueue directly.
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        Run the job, given its payload.



    


    
      
        perform(payload, job)

      


        Run the job, given its payload and the Zizq.Job it came from.
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          @type result() ::
  :ok
  | {:ok, term()}
  | {:error, term()}
  | {:cancel, term()}
  | {:snooze, non_neg_integer() | DateTime.t()}
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          @callback perform(payload :: term()) :: result()


      


Run the job, given its payload.

  



  
    
      
    
    
      perform(payload, job)


        (optional)


        
          
        

    

  


  

      

          @callback perform(payload :: term(), job :: Zizq.Job.t()) :: result()


      


Run the job, given its payload and the Zizq.Job it came from.

  


        

      


  

    
Zizq.PayloadHasher 
    



      
Derives a stable key from a job's payload.
Used for unique keys, and for batch keys once those exist. The whole
payload hashes by default; :only and :except narrow it to the
parts that should decide identity:
# Two enqueues with the same user and template are the same job.
Zizq.PayloadHasher.new!(only: [".user_id", ".template"])

# Everything except a timestamp that changes every call.
Zizq.PayloadHasher.new!(except: [".requested_at"])
Paths are jq-flavoured. Declared on a job module they are parsed when
that module compiles, so a malformed path is a build failure and no
enqueue pays to parse it:
use Zizq.JobKind,
  type: "send_email",
  unique_key: {:payload, only: [".user_id", ".template"]},
  unique_while: :queued
Paths
	Path	Selects
	"."	the whole payload
	".user_id"	a key
	".user.id"	a nested key
	".items[0]"	an array element
	".[0]"	an element of a root array
	~s(.["dotted.key"])	a key containing a dot

A path that matches nothing is skipped rather than treated as
null, so payloads that omit an optional field still hash to the
same key as those that never had it.
How the digest is built
The payload is first round-tripped through JSON, collapsing structs,
atom keys, DateTimes and charlists into what the server actually
stores. The result is then streamed into SHA-256 as canonical JSON:
object keys sorted, arrays in order, with {, }, [, ], :
and , markers so that [1, 2] and [12] cannot collide.
:erlang.term_to_binary/2 with :deterministic would be one line
and much faster, but it hashes the Erlang representation rather than
the value: %{"a" => 1} and %{a: 1} differ, as do 1 and 1.0,
none of which survives the trip to the server. It is also not frozen
across OTP releases.
Stability
The digest is stable within Elixir across releases of this
client, which is what uniqueness depends on. It is not guaranteed to
equal the digest another language's client computes for the same
payload: JSON does not distinguish 1 from 1.0 but Elixir does, so
a float that another runtime would render as 1 renders here as
1.0. Dedupe within one producer, not across producers in different
languages.
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        digest(hasher, payload)

      


        Build the bare hex digest for payload, without a type prefix.



    


    
      
        key(hasher, type, payload)

      


        Build the key for a job of type carrying payload.



    


    
      
        new!(opts \\ [])

      


        Build a hasher, parsing its paths.



    


    
      
        parse_path!(path)

      


        Parse a jq-flavoured path into steps.
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          @type step() :: {:key, String.t()} | {:index, non_neg_integer()}
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          @type t() :: %Zizq.PayloadHasher{
  except: [[step()]] | nil,
  only: [[step()]] | nil,
  prefix: boolean()
}
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          @spec digest(t(), term()) :: String.t()


      


Build the bare hex digest for payload, without a type prefix.
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          @spec key(t(), String.t(), term()) :: String.t()


      


Build the key for a job of type carrying payload.

  



    

  
    
      
    
    
      new!(opts \\ [])



        
          
        

    

  


  

      

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


      


Build a hasher, parsing its paths.
Options
	:only — a path or list of paths whose values decide the key.
	:except — a path or list of paths to leave out. Cannot be
combined with :only.
	:prefix — prefix the key with the job type and a :. Defaults
to true, which keeps two kinds of job with identical payloads
from colliding.
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          @spec parse_path!(String.t()) :: [step()]


      


Parse a jq-flavoured path into steps.
Called while a job module compiles, so a bad path fails the build.

  


        

      


  

    
Zizq.Router 
    



      
Dispatches jobs to the module that defines them, by type.
Pass one straight to a worker as its :handler:
{Zizq.Worker,
 client: MyApp.Zizq,
 queues: ["emails", "reports"],
 handler: Zizq.Router.new([MyApp.SendEmail, MyApp.GenerateReport])}
Each module is asked for its type/0 as it is registered, so the
routing table is built once at startup rather than per job. Two
modules in one list claiming the same type raises ArgumentError.
Plain functions can be registered too:
Zizq.Router.new([
  MyApp.SendEmail,
  {"ping", fn _payload -> :ok end},
  {"audit", fn payload, job -> MyApp.Audit.record(payload, job.id) end}
])
Building a route at a time
route/2 and route/3 add to a router, so routes can be assembled
conditionally rather than declared all at once:
Zizq.Router.new()
|> Zizq.Router.route(MyApp.SendEmail)
|> Zizq.Router.route("charge_card", &MyApp.Billing.charge/2)
|> Zizq.Router.fallback(&MyApp.unknown_job/1)
Unlike a list — where a repeated type is a mistake and raises —
route/2 and route/3 replace any route already registered for
that type. That is what makes a router of shared defaults useful as a
starting point:
base_router() |> Zizq.Router.route("charge_card", &test_double/1)
Unrecognised types
A job whose type is in no route raises Zizq.Router.UnknownJobType,
which the worker reports as a failure like any other exception, so
the job retries, and dies once its retry limit is spent. Retrying is
usually right: during a rolling deploy a job enqueued by new code can
reach a worker running old code, and the retry lands on a worker that
knows the type. Or occasionally a bug is introduced and detected in
your error tracker so you have time to rectify it.
A fallback handles those instead of raising. It is optional, and
receives the whole Zizq.Job, since a payload alone says little
about a job you did not expect:
Zizq.Router.new(modules) |> Zizq.Router.fallback(&MyApp.unknown/1)
A fallback takes the same argument a handler does, so one router can
defer to another:
Zizq.Router.fallback(specific, Zizq.Router.build(general))
Why types are registered, never resolved
Turning a wire type into a module at runtime would mean
String.to_existing_atom/1 on data from the queue. Building a table
from modules the application named itself keeps job data as something
looked up, never something that selects code to run.
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        build(router)

      


        Compile a router into a one-argument function.



    


    
      
        fallback(router, fun)

      


        Handle jobs matching no route with fun, instead of raising.



    


    
      
        new(entries \\ [], opts \\ [])

      


        Build a router from a list of job modules.



    


    
      
        route(router, module)

      


        Register a module that uses Zizq.JobKind, under its own type.



    


    
      
        route(router, type, fun)

      


        Register a handler for type.
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          @type entry() :: module() | {String.t(), route()}
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          @type route() :: (term() -> term()) | (term(), Zizq.Job.t() -> term())


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Zizq.Router{
  fallback: (Zizq.Job.t() -> term()) | nil,
  routes: %{optional(String.t()) => (term(), Zizq.Job.t() -> term())}
}


      



  


        

      

      
        Functions
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          @spec build(t()) :: (Zizq.Job.t() -> term())


      


Compile a router into a one-argument function.
Zizq.Worker does this once when it starts, so a router can be given
to it directly. Call it yourself to hold a plain function (e.g. to use
as another router's fallback, or to dispatch without a worker).
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          @spec fallback(t(), (Zizq.Job.t() -> term())) :: t()


      


Handle jobs matching no route with fun, instead of raising.
Replaces any fallback already registered.

  



    

    

  
    
      
    
    
      new(entries \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec new([entry()], keyword()) :: t()


      


Build a router from a list of job modules.
Options
	:fallback — a one-argument function called with the Zizq.Job
when no route matches, instead of raising.


  



  
    
      
    
    
      route(router, module)



        
          
        

    

  


  

      

          @spec route(t(), module()) :: t()


      


Register a module that uses Zizq.JobKind, under its own type.

  



  
    
      
    
    
      route(router, type, fun)



        
          
        

    

  


  

      

          @spec route(t(), String.t(), route()) :: t()


      


Register a handler for type.
The handler takes the payload, or the payload and the Zizq.Job.
Replaces any route already registered for that type.

  


        

      


  

    
Zizq.Stream.Take 
    



      
A long-lived connection to /jobs/take, delivering jobs to an owner
process as they arrive.
This is the low-level consumer. Most applications want Zizq.Worker,
which runs one of these and handles concurrency, acknowledgement and
shutdown. Use this directly only if you need to drive the loop
yourself.
{:ok, _pid} = Zizq.Stream.Take.start_link(client: MyApp.Zizq, prefetch: 10)

receive do
  {:zizq_stream, _pid, {:job, job}} -> handle(job)
end
Messages
The owner (by default whoever called start_link/1) receives:
	{:zizq_stream, pid, {:connected, url}}
	{:zizq_stream, pid, {:job, %Zizq.Job{}}}
	{:zizq_stream, pid, {:disconnected, reason}} — reason is a
Zizq.Error or :closed for a clean end of stream

Flow control
The server sends at most :prefetch unacknowledged jobs before it
pauses, so acknowledging is what asks for more. That bounds this
process's mailbox by construction: it cannot be flooded faster than
jobs are being completed, however far behind the consumer falls.
Reconnection
Disconnects are expected on a connection meant to live forever, so
they are retried with exponential backoff rather than crashing the
process. A response the server will answer identically next time — a
rejected queue name, say — is not retried; the process stops instead,
because retrying could only loop.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


        Start a stream.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start a stream.
Options
	:client (atom/0) - Required. Name of a running Zizq client.

	:owner (pid/0) - Process to deliver messages to. Defaults to the caller.

	:queues (list of String.t/0) - Queues to take from. Empty means every queue. The default value is [].

	:prefetch (pos_integer/0) - Maximum unacknowledged jobs the server will send before pausing.
Omitted by default, so the server's own default applies.

	:worker_id (String.t/0) - Identifies this consumer in the server's logs. Assigned by the server if omitted.

	:name (term/0) - Optional GenServer name.



  


        

      


  

    
Zizq.Worker 
    



      
Takes jobs from a queue and runs them.
Add one to your supervision tree alongside a client:
children = [
  {Zizq, name: MyApp.Zizq, url: "http://localhost:7890"},
  {Zizq.Worker,
   client: MyApp.Zizq,
   queues: ["emails"],
   concurrency: 25,
   handler: &MyApp.handle_job/1}
]
The handler
A one-argument function receiving a Zizq.Job. What it returns
decides what happens to the job:
	Returns	Outcome
	:ok or {:ok, term}	acknowledged as complete
	{:error, reason}	failed; retried per the backoff policy
	{:cancel, reason}	killed now, whatever retries remain
	{:snooze, milliseconds}	retried after that long, ignoring backoff
	{:snooze, %DateTime{}}	retried at that time, ignoring backoff
	raises, exits, or is killed	failed, with the exception and stacktrace

Snooze durations are milliseconds, as every duration in this
client is, so {:snooze, :timer.minutes(5)} says plainly what
{:snooze, 300_000} means. Note that if you are coming from Oban, Oban's
equivalent is in seconds; take care if porting jobs from Oban to Zizq.
Anything else is acknowledged as complete and logged as a warning
naming what was returned. Failing the job instead would be worse —
the handler most likely did its work and ended on the wrong value, e.g.
due to a Logger call, so failing would re-run a side effect that already
happened. Return :ok explicitly to keep the log quiet.
Isolation
Each job runs in its own supervised task. A handler that raises,
exits, or is killed outright cannot take the worker down — the crash
is reported to the server as a failure and the next job starts. A
slow handler cannot block the stream from being read either.
Shutdown
On shutdown the worker stops taking new work, waits for running jobs
to finish, flushes outstanding acknowledgements, and only then closes
the connection — in that order, so the server keeps the in-flight
jobs until the acknowledgements arrive. Anything still running when
:drain_timeout expires is abandoned and redelivered later.

      


      
        Summary


  
    Functions
  


    
      
        start_link(opts)

      


        Start a new worker.



    





      


      
        Functions


        


  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: Supervisor.on_start()


      


Start a new worker.
Options
	:client (atom/0) - Required. Name of a running Zizq client.

	:handler - Required. What to run for each job: a function taking a Zizq.Job, or a
Zizq.Router to dispatch by type. A router is compiled to a
function once, when the worker starts.

	:name (atom/0) - Name for this worker. Defaults to the module.

	:queues (list of String.t/0) - Queues to take from. Empty means every queue. The default value is [].

	:concurrency (pos_integer/0) - How many jobs may run at once. The default value is 10.

	:prefetch (pos_integer/0) - Maximum unacknowledged jobs the server will send. Defaults to
twice :concurrency, so a replacement job is already waiting
when one finishes rather than costing a round trip.

	:worker_id (String.t/0) - Identifies this worker in the server's logs. Assigned by the server if omitted.

	:drain_timeout (pos_integer/0) - Milliseconds to allow on shutdown for running jobs to finish and
acknowledgements to be flushed.
This is the whole budget, not a per-step one: stopping the worker
will not take materially longer than this, so it can be set from
whatever deadline a deployment or orchestrator imposes. Jobs
still running when it expires are abandoned locally, and
redelivered by the server upon worker disconnection.
The default value is 30000.



  


        

      


  

    
Zizq.Worker.Acker 
    



      
Acknowledges completed work, batching successes into single requests.
Normally started for you by Zizq.Worker. Use it directly only if
you are driving Zizq.Stream.Take yourself.
{:ok, acker} = Zizq.Worker.Acker.start_link(client: MyApp.Zizq)

Zizq.Worker.Acker.success(acker, job)
Zizq.Worker.Acker.failure(acker, job, message: "SMTP timeout")
Both are asynchronous: a handler should not wait on a network round
trip it has no use for, and acknowledgement is not something the
handler can meaningfully recover from.
Batching never delays an acknowledgement
There is no timer. A success is buffered and a flush is queued to
this process immediately, which lands behind everything already in
the mailbox — so a burst of completions collapses into one request
while a lone completion goes out on its own, without waiting for
company.
Batching then grows with load rather than with a clock: while a
request is in flight the process is busy, so acknowledgements
arriving meanwhile accumulate and leave together in the next one.
A flush interval would be actively harmful here. Prefetch is
released by acknowledgement, so holding acknowledgements back to
fill a batch throttles the throughput the batching is meant to
serve.
Why successes batch and failures do not
A success carries nothing but an id, so a hundred of them fit in one
request. Since the server's prefetch is released by acknowledgement,
batching them directly raises how fast work can be pulled.
A failure carries a message, an error type and a stack trace that
belong to one job, and the server responds with that job's new state.
There is nothing to combine and failures are lower volume than
successes, so failures go one at a time.
Losing acknowledgements is safe, but wasteful
In the case of a crashed worker an unacknowledged job is redelivered
after the server detects the dead worker connection, so a dropped
acknowledgement costs duplicated work rather than lost work. That is
why transient failures are retried with backoff and permanent ones
are logged and dropped: retrying a 4xx could only produce the same
answer, and blocking on it would stall every acknowledgement behind
it.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        failure(acker, job, opts)

      


        Record a job as failed. Sent on its own.



    


    
      
        flush(acker, timeout \\ 5000)

      


        Send everything buffered and wait for it.



    


    
      
        pending(acker)

      


        How many successes are waiting to be sent.



    


    
      
        start_link(opts)

      


        Start an acker.



    


    
      
        success(acker, job)

      


        Record a job as completed. Buffered, then sent with others.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      failure(acker, job, opts)



        
          
        

    

  


  

      

          @spec failure(GenServer.server(), Zizq.Job.t() | String.t(), keyword()) :: :ok


      


Record a job as failed. Sent on its own.
Takes the same options as Zizq.report_failure/3, including :kill
and :retry_at.

  



    

  
    
      
    
    
      flush(acker, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec flush(GenServer.server(), timeout()) :: :ok


      


Send everything buffered and wait for it.
Called during shutdown, while the take stream is still open so the
server will still accept the acknowledgements. Returns :ok even if
some could not be sent — they will be redelivered, and refusing to
shut down over it would be worse.

  



  
    
      
    
    
      pending(acker)



        
          
        

    

  


  

      

          @spec pending(GenServer.server()) :: non_neg_integer()


      


How many successes are waiting to be sent.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start an acker.
Options
	:client (atom/0) - Required. Name of a running Zizq client.

	:max_batch (pos_integer/0) - Most ids to put in a single request. A cap on request size, not a
trigger: a larger buffer is split across requests sent one after
another, never held back waiting to fill.
Rarely reached. A job stays in flight until it is acknowledged,
so the buffer cannot exceed the worker's prefetch — this only
applies at a prefetch above the cap, or while a backlog is being
retried through an outage. It is here to bound request size in
those cases rather than to shape ordinary batching.
The default value is 1000.

	:name (term/0) - Optional GenServer name.



  



  
    
      
    
    
      success(acker, job)



        
          
        

    

  


  

      

          @spec success(GenServer.server(), Zizq.Job.t() | String.t()) :: :ok


      


Record a job as completed. Buffered, then sent with others.

  


        

      


  

    
Zizq.ErrorPage 
    



      
One page of a job's failed attempts, and where the next one is.
Returned by Zizq.list_errors/3, and followed with
Zizq.next_page/2 and Zizq.prev_page/2.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        has_next?(error_page)

      


        Whether another page follows this one.



    


    
      
        has_prev?(error_page)

      


        Whether a page precedes this one.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Zizq.ErrorPage{
  errors: [Zizq.ErrorRecord.t()],
  next: String.t() | nil,
  prev: String.t() | nil,
  self: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      has_next?(error_page)



        
          
        

    

  


  

      

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


      


Whether another page follows this one.

  



  
    
      
    
    
      has_prev?(error_page)



        
          
        

    

  


  

      

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


      


Whether a page precedes this one.

  


        

      


  

    
Zizq.Filter 
    



      
Filters shared by every endpoint that selects jobs.
Zizq.list_jobs/2, Zizq.count_jobs/2 and the bulk operations all
narrow the same way, so the vocabulary is described once here.
Zizq.count_jobs([queue: "emails", status: [:ready, :scheduled]], MyApp.Zizq)
Options
	:id — one job id, or a list of them.
	:queue — one queue name, or a list.
	:type — one job type, or a list.
	:status — one status atom, or a list.
	:budgets_key — one budget key, or a list. Matches a job bound
to any of them.
	:priority — a number, a Range, or [min: _, max: _].
	:ready_at — the same, over DateTimes or milliseconds.
	:attempts — the same, over attempt counts.
	:filter — a jq expression run against each payload, e.g.
".user_id == 42".

An option left out does not narrow anything. A list matches any of
its members, so status: [:ready, :scheduled] finds jobs in either.
Ranges
Ranges are inclusive at both ends. A bare number matches exactly:
priority: 5           # exactly 5
priority: 1..10       # 1 to 10
priority: [min: 5]    # 5 and above
priority: [max: 5]    # 5 and below
:ready_at accepts DateTimes as well as milliseconds, so a window
reads as one:
ready_at: [min: DateTime.utc_now()]
Budgets
:budgets_key selects by what a job is bound to, which is useful
for finding what is holding a budget in use — Zizq.delete_budget/2
refuses while anything remains bound:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(budgets_key: "emails")
|> Zizq.Query.unbind_budget("emails")

      


      
        Summary


  
    Functions
  


    
      
        matches_nothing?(filters)

      


        Whether these filters can match nothing at all.



    





      


      
        Functions


        


  
    
      
    
    
      matches_nothing?(filters)



        
          
        

    

  


  

      

          @spec matches_nothing?(keyword() | map()) :: boolean()


      


Whether these filters can match nothing at all.
A set filter given an empty list selects no jobs, but omitting it
from the query string would select every job — so the two must not
be confused. Callers check this and answer their own zero rather than
sending a request:
Zizq.delete_all_jobs([queue: []], MyApp.Zizq)   # => {:ok, 0}
This matters most where the list is computed. queue: Enum.filter(...)
coming back empty must delete nothing, not everything.
An empty string counts the same way, since it encodes to the same
absent parameter.

  


        

      


  

    
Zizq.JobPage 
    



      
One page of a job listing, and where the next one is.
Returned by Zizq.list_jobs/2. Follow it with
Zizq.next_page/2, which returns nil once there are no more:
{:ok, page} = Zizq.list_jobs([queue: "emails"], MyApp.Zizq)

case Zizq.next_page(page, MyApp.Zizq) do
  {:ok, nil} -> :done
  {:ok, next} -> handle(next)
end
The links are opaque paths the server builds, carrying the cursor
and every filter of the original request.
Follow Zizq.prev_page/2 to go the other direction.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        has_next?(job_page)

      


        Whether another page follows this one.



    


    
      
        has_prev?(job_page)

      


        Whether a page precedes this one.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Zizq.JobPage{
  jobs: [Zizq.Job.t()],
  next: String.t() | nil,
  prev: String.t() | nil,
  self: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      has_next?(job_page)



        
          
        

    

  


  

      

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


      


Whether another page follows this one.

  



  
    
      
    
    
      has_prev?(job_page)



        
          
        

    

  


  

      

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


      


Whether a page precedes this one.

  


        

      


  

    
Zizq.Query 
    



      
A composable job query that handles pagination internally.
Start one with Zizq.query/1, narrow it, then run it with anything
from Enum or Stream — a query is enumerable, so pages are
fetched as they are needed and no further:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: [:ready])
|> Enum.take(10)
That stops after the first page, because Enum.take/2 stops asking.
The same query run to completion walks every page:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails")
|> Enum.each(&IO.inspect/1)
Building a query performs no request. Nothing is sent until it is
enumerated, counted, or run through update_all/2 or
delete_all/1.
Narrowing
where/2 takes the filters Zizq.Filter documents, and can be
called repeatedly — later calls win per key, so a query can be
built up in pieces:
base = Zizq.query(MyApp.Zizq) |> Zizq.Query.where(queue: "emails")

base |> Zizq.Query.where(status: :ready)
base |> Zizq.Query.where(status: :dead)
One where/2 rather than a by_queue, by_status, by_type and
so on for each field: the filters are already a keyword list, and
the server takes them as one set.
Counting
Enum.count/1 asks the server to count rather than fetching every
page, so it costs one request whatever the total:
Zizq.query(MyApp.Zizq) |> Zizq.Query.where(queue: "emails") |> Enum.count()
Limits and page size
limit/2 caps how many jobs come back in total; in_pages_of/2
sets how many are fetched per request. They are independent — the
first is what you want, the second is how eagerly it is fetched.
Working in batches
update_all/2 and delete_all/1 normally send one request and let
the server do the work from the filters, which is what you want for
anything of ordinary size.
Give the query a limit/2 and/or an in_pages_of/2 and they switch
to working a page at a time instead, acting on each page by id:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: :dead)
|> Zizq.Query.in_pages_of(1_000)
|> Zizq.Query.delete_all()
Ten million jobs then become a run of bounded requests rather than
one enormous one. Each page's ids are sent with the original
filters rather than instead of them, so a job that stopped matching
between being listed and being acted on is left alone.
The count returned is the total across every batch either way.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        bind_budget(query, binding)

      


        Bind every job the query matches to a budget.



    


    
      
        count(query)

      


        How many jobs the query would yield, without fetching them.



    


    
      
        delete_all(query)

      


        Delete every job the query matches, and return how many.



    


    
      
        in_pages_of(query, size)

      


        Set how many jobs are fetched per request.



    


    
      
        limit(query, count)

      


        Cap how many jobs the query returns in total.



    


    
      
        order(query, direction)

      


        Return jobs oldest first (:asc) or newest first (:desc).



    


    
      
        pages(query)

      


        The pages themselves, as a Stream of Zizq.JobPage.



    


    
      
        rebind_budget(query, binding)

      


        Bind every matching job to a budget, replacing any existing binding
to it.



    


    
      
        set_budget_cost(query, key, cost)

      


        Change what an existing binding costs, leaving the binding alone.



    


    
      
        unbind_all_budgets(query)

      


        Unbind every budget from every matching job.



    


    
      
        unbind_budget(query, key)

      


        Unbind one budget from every matching job, leaving their others
alone.



    


    
      
        update_all(query, changes)

      


        Change every job the query matches, and return how many.



    


    
      
        where(query, filters)

      


        Narrow the query. See Zizq.Filter for what can be given.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Zizq.Query{
  client: atom(),
  filters: keyword(),
  limit: pos_integer() | nil,
  order: :asc | :desc | nil,
  page_size: pos_integer() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bind_budget(query, binding)



        
          
        

    

  


  

      

          @spec bind_budget(t(), Zizq.BudgetBinding.t() | keyword() | map()) ::
  Zizq.BudgetChange.t()


      


Bind every job the query matches to a budget.
Jobs already bound to it are skipped over, so this does not conflict
the way the single-job form does.
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails")
|> Zizq.Query.bind_budget(key: "stripe", cost: 2)
See also Zizq.delete_budget/2, which removes one outright.

  



  
    
      
    
    
      count(query)



        
          
        

    

  


  

      

          @spec count(t()) :: non_neg_integer()


      


How many jobs the query would yield, without fetching them.
One request whatever the total. Enum.count/1 on a query calls
this.
A limit/2 caps this as it caps everything else, so counting and
enumerating agree — Enum.count(query) and
length(Enum.to_list(query)) are the same number, reached by
different routes.

  



  
    
      
    
    
      delete_all(query)



        
          
        

    

  


  

      

          @spec delete_all(t()) :: non_neg_integer()


      


Delete every job the query matches, and return how many.
One request by default. See "Working in batches".

  



  
    
      
    
    
      in_pages_of(query, size)



        
          
        

    

  


  

      

          @spec in_pages_of(t(), pos_integer()) :: t()


      


Set how many jobs are fetched per request.
Independent of limit/2: this is how eagerly the query pages, not
how much it returns.

  



  
    
      
    
    
      limit(query, count)



        
          
        

    

  


  

      

          @spec limit(t(), pos_integer()) :: t()


      


Cap how many jobs the query returns in total.

  



  
    
      
    
    
      order(query, direction)



        
          
        

    

  


  

      

          @spec order(t(), :asc | :desc) :: t()


      


Return jobs oldest first (:asc) or newest first (:desc).

  



  
    
      
    
    
      pages(query)



        
          
        

    

  


  

      

          @spec pages(t()) :: Enumerable.t()


      


The pages themselves, as a Stream of Zizq.JobPage.
For when a page at a time is the useful unit — acknowledging in
batches, say — rather than a flat run of jobs.

  



  
    
      
    
    
      rebind_budget(query, binding)



        
          
        

    

  


  

      

          @spec rebind_budget(t(), Zizq.BudgetBinding.t() | keyword() | map()) ::
  Zizq.BudgetChange.t()


      


Bind every matching job to a budget, replacing any existing binding
to it.
The binding is replaced whole.

  



  
    
      
    
    
      set_budget_cost(query, key, cost)



        
          
        

    

  


  

      

          @spec set_budget_cost(t(), String.t(), pos_integer()) :: Zizq.BudgetChange.t()


      


Change what an existing binding costs, leaving the binding alone.
Matching jobs not bound to the budget are skipped over.

  



  
    
      
    
    
      unbind_all_budgets(query)



        
          
        

    

  


  

      

          @spec unbind_all_budgets(t()) :: Zizq.BudgetChange.t()


      


Unbind every budget from every matching job.
Beware: on an unfiltered query this strips every job in the server
of its budgets.

  



  
    
      
    
    
      unbind_budget(query, key)



        
          
        

    

  


  

      

          @spec unbind_budget(t(), String.t()) :: Zizq.BudgetChange.t()


      


Unbind one budget from every matching job, leaving their others
alone.
Paired with a :budgets_key filter this is how a budget can be
drained before deletion:
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(budgets_key: "emails")
|> Zizq.Query.unbind_budget("emails")

Zizq.delete_budget("emails", MyApp.Zizq)

  



  
    
      
    
    
      update_all(query, changes)



        
          
        

    

  


  

      

          @spec update_all(t(), keyword()) :: non_neg_integer()


      


Change every job the query matches, and return how many.
Takes the options Zizq.update_job/3 takes.
Zizq.query(MyApp.Zizq)
|> Zizq.Query.where(queue: "emails", status: :scheduled)
|> Zizq.Query.update_all(ready_at: nil)
One request, whatever the total — the server does the work from the
filters. See "Working in batches" for when that is not what you
want.

  



  
    
      
    
    
      where(query, filters)



        
          
        

    

  


  

      

          @spec where(t(), keyword()) :: t()


      


Narrow the query. See Zizq.Filter for what can be given.
Merges with what is already there, so later calls win per key.

  


        

      


  

    
Zizq.Cron 
    



      
A named group of scheduled jobs.
The same struct is used for both input and what the server returns,
so installing a schedule and amending one use the same shape:
Zizq.Cron.new("my_app")
|> Zizq.Cron.put_entry(
  name: "nightly_cleanup",
  expression: "0 3 * * *",
  job: MyApp.Cleanup.new(%{})
)
|> Zizq.replace_cron(MyApp.Zizq)
Declared all at once instead, if that reads better:
Zizq.Cron.new("my_app",
  entries: [
    [name: "nightly_cleanup", expression: "0 3 * * *", job: MyApp.Cleanup.new(%{})]
  ]
)
|> Zizq.replace_cron(MyApp.Zizq)
Groups exist so a schedule can be replaced, paused or removed as a
unit — typically one group per application, holding every entry that
application owns.
Normally the schedule lives in code and is installed on boot.
Installing is atomic and idempotent, so every instance of an
application can do it on startup without coordinating.
Amending a schedule already on the server
A schedule can also be read, changed and put back:
Zizq.get_cron!("my_app", MyApp.Zizq)
|> Zizq.Cron.delete_entry("nightly_cleanup")
|> Zizq.replace_cron(MyApp.Zizq)
This suits one-off changes made by one operator. It reads and writes
as two steps, so it is not the way to make a change from running
application code where several instances might do it at once — for
that, Zizq.pause_cron_entry/2 and Zizq.delete_cron_entry/2
change a single entry in one request.
Fields
	:name — the group's name.
	:entries — the Zizq.CronEntry structs it holds.
	:timezone — an IANA name, e.g. "Australia/Melbourne",
applied to every entry that does not specify one of its own. The
server's own timezone when unset. Because installing replaces
the group whole, leaving it out clears the timezone.
	:paused — whether the whole group is suspended. A paused group
fires nothing, whatever its entries say. Left nil, an existing
group keeps its current state and a new one starts running.
	:paused_at, :resumed_at — when it was last suspended and
resumed. Read-only.

Timezones
Most schedules want one timezone throughout, which is what the
group's :timezone is for:
Zizq.Cron.new("my_app",
  timezone: "Australia/Melbourne",
  entries: [
    [name: "nightly_cleanup", expression: "0 3 * * *", job: MyApp.Cleanup.new(%{})]
  ]
)
An entry specifying its own :timezone uses that instead, so one
schedule can hold entries in several zones. With neither set, the
server evaluates the expression in its own local timezone.
Requires Zizq 0.7.0 or newer on the server. Against an older server
the group's timezone is ignored, and entries fall back to the
server's local timezone.
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        delete_entry(cron, name)

      


        Remove an entry by name. Removing one that is not there changes
nothing.



    


    
      
        entry(cron, name)

      


        Look up one entry by name, or nil.



    


    
      
        new(name, opts \\ [])

      


        Build a schedule.



    


    
      
        put_entry(cron, entry)

      


        Add an entry, or replace the one with that name.
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          @type t() :: %Zizq.Cron{
  entries: [Zizq.CronEntry.t()],
  name: String.t() | nil,
  paused: boolean() | nil,
  paused_at: DateTime.t() | nil,
  resumed_at: DateTime.t() | nil,
  timezone: String.t() | nil
}
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          @spec delete_entry(t(), String.t()) :: t()


      


Remove an entry by name. Removing one that is not there changes
nothing.

  



  
    
      
    
    
      entry(cron, name)



        
          
        

    

  


  

      

          @spec entry(t(), String.t()) :: Zizq.CronEntry.t() | nil


      


Look up one entry by name, or nil.

  



    

  
    
      
    
    
      new(name, opts \\ [])



        
          
        

    

  


  

      

          @spec new(String.t(), keyword()) :: t()


      


Build a schedule.
Options
	:entries — Zizq.CronEntry structs, keyword lists or maps.
	:timezone — an IANA name applied to entries that do not specify
one of their own.
	:paused — whether the group starts suspended.


  



  
    
      
    
    
      put_entry(cron, entry)



        
          
        

    

  


  

      

          @spec put_entry(t(), Zizq.CronEntry.t() | keyword() | map()) :: t()


      


Add an entry, or replace the one with that name.
Upsert rather than append, so putting the same schedule twice leaves
one entry — the behaviour the whole group already has when
installed twice.

  


        

      


  

    
Zizq.CronEntry 
    



      
One scheduled job within a cron group.
An entry pairs a cron expression with a job to enqueue when it
fires. The job is an ordinary Zizq.Enqueue, so anything that can
be enqueued can be scheduled — including one built by a
Zizq.JobKind module.
Fields
	:name — unique within its group.
	:expression — a cron expression, e.g. "*/15 * * * *".
	:timezone — an IANA name, e.g. "Australia/Melbourne". Its
group's timezone when unset, or the server's own when the group
does not specify one either.
	:paused — whether this entry is currently suspended.
	:job — the Zizq.Enqueue fired on schedule.
	:next_enqueue_at, :last_enqueue_at — when it fires next, and
when it last did. Read-only.
	:paused_at, :resumed_at — when it was last suspended and
resumed. Read-only.
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        new!(entry)

      


        Build an entry from a keyword list or map.
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          @type t() :: %Zizq.CronEntry{
  expression: String.t(),
  job: Zizq.Enqueue.t() | nil,
  last_enqueue_at: DateTime.t() | nil,
  name: String.t(),
  next_enqueue_at: DateTime.t() | nil,
  paused: boolean() | nil,
  paused_at: DateTime.t() | nil,
  resumed_at: DateTime.t() | nil,
  timezone: String.t() | nil
}
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          @spec new!(t() | keyword() | map()) :: t()


      


Build an entry from a keyword list or map.
:name, :expression and :job are required. The job takes the
same forms Zizq.enqueue/2 does.

  


        

      


  

    
Zizq.Budget 
    



      
A named token bucket that jobs draw from to control throughput.
A job bound to a budget dispatches only when its defined cost can be
debited from the budget. When it cannot, it waits — it is not failed,
and it does not leave the queue. Two strategies decide how tokens are
managed:
# A rate limit: 100 dispatches per minute.
Zizq.Budget.new!(
  key: "emails",
  allocation: 100,
  strategy: :time_based,
  duration: :timer.minutes(1)
)

# A concurrency limit: at most 3 running at once.
Zizq.Budget.new!(
  key: "stripe",
  allocation: 3,
  strategy: :while_in_flight
)
:duration is in milliseconds.
:time_based
Tokens accrue on a continuous drip rather than in fixed windows, so an
empty bucket is half full after half the duration has passed. There is
no fixed window boundary around which sudden spikes occur.
A bucket starts full, which means 100 per minute really does permit
two hundred dispatches in the first minute before settling to its
long-run rate.
:burst
Caps how many tokens the bucket may hold at once, and so caps that
opening spike without changing the long-run rate, while also capping
the natural burst that would be permitted if the budget had sat idle
for its total duration:
Zizq.Budget.new!(
  key: "emails",
  allocation: 100,
  strategy: :time_based,
  duration: :timer.minutes(1),
  burst: 5
)
A :burst of 1 paces dispatches evenly with no overshoot at all. It
also applies to a bucket that has gone unused: idling for an hour does
not bank an hour's worth of tokens.
A burst above the allocation is meaningful too — it keeps filling
across consecutive periods, so 200 on an allocation of 100 accrues
over two periods, but no further.
:while_in_flight
Has no clock. Its tokens are released when a job stops running, so it
is a limit on how much work is in flight rather than on how often work
starts. It takes neither :duration nor :burst, and passing either
raises rather than being ignored — a budget that reads as though it
set a refill period but did not is worse than a rejected one.
Capacity
A job's cost has to fit inside capacity/1 — the burst where one is
set, and the allocation otherwise. With a burst set it is the
smaller number that decides whether a job can ever run, so a cost
well within the allocation may still be refused.
Bindings
Budgets are shared resources and Jobs are bound to named budgets.
Typically jobs will bind to just one budget to enforce a rate limit or
concurrency limit on that job, but they may also bound to more than
one budget, in which case all budgets must be satisfied before the job
is dispatched by the server. Strategies can be freely mixed. For
example, you have have a rate limit on some upstream system that you
need to adhere to, while also requiring a concurrency control on one
particular job that hits that system.
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        capacity(budget)

      


        Most tokens the bucket can hold, which is what a job's cost must fit
inside.



    


    
      
        new!(budget)

      


        Build a budget from a keyword list or map. Raises on invalid input.



    


    
      
        time_based?(budget)

      


        Whether tokens accrue on a clock.



    


    
      
        while_in_flight?(budget)

      


        Whether tokens are released when a job stops running.
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          @type strategy() :: :time_based | :while_in_flight
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          @type t() :: %Zizq.Budget{
  allocation: pos_integer(),
  burst: pos_integer() | nil,
  created_at: DateTime.t() | nil,
  duration: pos_integer() | nil,
  key: String.t(),
  strategy: strategy(),
  updated_at: DateTime.t() | nil
}
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          @spec capacity(t()) :: pos_integer()


      


Most tokens the bucket can hold, which is what a job's cost must fit
inside.
This is the burst where one is set, and the allocation otherwise.
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          @spec new!(t() | keyword() | map()) :: t()


      


Build a budget from a keyword list or map. Raises on invalid input.
Validation is deliberate rather than permissive: a :duration on a
:while_in_flight budget raises instead of being dropped, matching
the server, which parses the strategy tag by hand for exactly this
reason.
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          @spec time_based?(t()) :: boolean()


      


Whether tokens accrue on a clock.
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          @spec while_in_flight?(t()) :: boolean()


      


Whether tokens are released when a job stops running.

  


        

      


  

    
Zizq.BudgetBinding 
    



      
A job's claim on a budget: which budget, and what it costs to
dispatch.
Zizq.BudgetBinding.new!(key: "emails", cost: 2)
Bindings are passed to the server as part of the enqueue operation,
and so usually declared on a job module:
defmodule MyApp.SendEmail do
  use Zizq.JobKind,
    type: "send_email",
    queue: "emails",
    budgets: [[key: "emails", cost: 2]]

  @impl Zizq.JobKind
  def perform(payload), do: MyApp.Mailer.deliver(payload)
end
:cost
How many tokens one job debits from the budget when it dispatches,
defaulting to 1. Jobs can therefore weigh differently against the
same budget — a bulk send costing 10 against an allocation of 100
leaves room for 90 more single sends.
A cost has to fit inside the budget's Zizq.Budget.capacity/1, or the
job would forever be held back from dispatching. The server refuses a
binding that does not satisfy the invariant.
:create_with
Declares the budget's policy should it not exist yet, so binding and
creating happen in one atomic request rather than over two:
Zizq.BudgetBinding.new!(
  key: "emails",
  cost: 2,
  create_with: [
    allocation: 100,
    strategy: :time_based,
    duration: :timer.minutes(1)
  ]
)
The key comes from the binding, so it is not repeated. It is ignored
when the budget already exists — the server stays authoritative.
Without it, the budget has to exist before a job can bind to it.
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        Build a binding from a keyword list or map. Raises on invalid input.
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          @type t() :: %Zizq.BudgetBinding{
  cost: pos_integer() | nil,
  create_with: Zizq.Budget.t() | nil,
  key: String.t()
}
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          @spec new!(t() | keyword() | map()) :: t()


      


Build a binding from a keyword list or map. Raises on invalid input.

  


        

      


  

    
Zizq.BudgetChange 
    



      
The outcome of changing the budgets of many jobs at once.
%Zizq.BudgetChange{changed: 12, blocked: ["01K9...", "01KA..."]}
:blocked
Only queued (:scheduled, :ready) jobs can be rebound: an
in-flight job already debited against its budgets, and terminal jobs
are immutable by design. Rather than skipping those silently, the
server names the ones that would have changed but could not.
They are always in-flight jobs, so the list is a retry list — they
drain on their own, and the same call afterwards will pick them up:
%{blocked: []} = MyApp.retry_until_clear(fn ->
  Zizq.query(MyApp.Zizq)
  |> Zizq.Query.where(queue: "emails")
  |> Zizq.Query.unbind_budget("stripe")
end)
A job that matched the filter and needed no change is counted in
neither: it is not :changed, because nothing changed, and not
:blocked, because nothing was in the way.
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        Whether every matching job was changed.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Zizq.BudgetChange{blocked: [String.t()], changed: non_neg_integer()}
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          @spec complete?(t()) :: boolean()


      


Whether every matching job was changed.

  


        

      


  

    
Zizq.Backoff 
    



      
Per-job retry backoff policy.
The server computes each retry delay as:
delay = base + (attempts ** exponent) * 1000 + attempts * rand(0..jitter)
:base and :jitter are milliseconds; :exponent is
dimensionless. All three are required together — the server has no
partial defaults.
Zizq.Backoff.new!(base: :timer.seconds(15), exponent: 4.0, jitter: :timer.seconds(30))
Omit the policy entirely to inherit the server's own default, which
then tracks server configuration rather than freezing a value into
your code.
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        new!(backoff)

      


        Build a policy from a keyword list or map. Raises on missing or invalid keys.
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          @type t() :: %Zizq.Backoff{
  base: non_neg_integer(),
  exponent: float(),
  jitter: non_neg_integer()
}
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          @spec new!(t() | keyword() | map()) :: t()


      


Build a policy from a keyword list or map. Raises on missing or invalid keys.

  


        

      


  

    
Zizq.BatchConfig 
    



      
Batching configuration: fold an enqueue into an existing :ready job
rather than creating a new one.
Say where the batch accumulates and how large it may get, and the
rest follows:
# Cap `.device_ids` at 100 entries per batch.
Zizq.BatchConfig.new!(limit: 100, path: ".device_ids")

# The whole payload is the batch, and is an array.
Zizq.BatchConfig.new!(limit: 1_000)
Declared on a job module, an enqueue then carries only its own
contribution and the server merges it:
defmodule MyApp.PushBatch do
  use Zizq.JobKind,
    type: "push",
    queue: "push",
    batch: [limit: 100, path: ".device_ids"]

  @impl Zizq.JobKind
  def perform(%{"device_ids" => ids}), do: MyApp.Push.deliver(ids)
end

MyApp.PushBatch.new(%{"device_ids" => [id], "platform" => "apple"})
|> Zizq.enqueue(MyApp.Zizq)
What gets generated
	Option	Becomes
	:limit and :path	the :when predicate
	:path, :dedup, :sorted	the :fold expression
	:path	the default :key, hashing everything except the batch

:key defaulting to the payload minus the batch path is what makes
the common case work without saying anything: two enqueues alike in
every respect but what they contribute belong in the same batch.
In the example above, platform decides the batch and device_ids
accumulates into it.
:dedup folds with jq's unique, :sorted with sort. unique
also sorts, so :dedup subsumes :sorted.
Options
	:limit — maximum combined length at :path before the batch is
sealed and a new one starts.
	:path — jq path to the value that accumulates. Defaults to
".", the whole payload.
	:key — override the derived key with a string, or another
Zizq.PayloadHasher.
	:dedup — fold with unique.
	:sorted — fold with sort.

Writing the expressions by hand
:key, :when and :fold can be given directly instead, for folds
the templates do not cover — accumulating into a map, say, or
counting rather than appending:
Zizq.BatchConfig.new!(
  key: "digest:tenant-42",
  when: "$existing.count < 100",
  fold: "$existing | .count += 1 | .ids += $new.ids"
)
Both are jq, evaluated with $existing bound to the batch's current
payload and $new to the incoming one. :limit and :path cannot
be mixed with them, since they would be generating the same fields.
Batching is a Pro-licensed feature; without one the server responds
403, which surfaces as %Zizq.Error{reason: :forbidden}.
The configuration is returned on job reads, and the first enqueue's
:when and :fold govern the whole batch — so reading back what is
stored is how a "first wins" surprise gets diagnosed.
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        Build a batch configuration from a keyword list or map.
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          @type t() :: %Zizq.BatchConfig{
  fold: String.t(),
  key: String.t() | Zizq.PayloadHasher.t(),
  when: String.t()
}
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          @spec new!(t() | keyword() | map()) :: t()


      


Build a batch configuration from a keyword list or map.
See the module documentation for the options.

  


        

      


  

    
Zizq.ErrorRecord 
    



      
What a worker reported when an attempt at a job failed.
The server keeps one per failed attempt, so a job that failed three
times has three, and :attempt says which is which. Read them with
Zizq.list_errors/3.
Not to be confused with Zizq.Error, which is what this client
raises or returns when a request fails. This is a record the server
stored about a job, while that is an exception about an API call.
:attempt and a job's :attempts
They count different things, and differ by one while a job runs.
Zizq.Job's :attempts counts attempts already finished, so it
is 0 on the first run; this :attempt numbers the attempt the
record belongs to, so the first failure is 1.
run  handler sees      on failure, records   job ends up with
1    attempts: 0   ->  attempt: 1        ->  attempts: 1
2    attempts: 1   ->  attempt: 2        ->  attempts: 2
So they align once an attempt is over, and a guard like
when attempts >= 3 first matches on the fourth run — by which
point three records exist, numbered 1 to 3.
Fields
	:attempt — which attempt failed, counting from 1. The server
counts the attempt as finished before writing the record, so
this is one more than the :attempts the handler saw while it
ran — see below.
	:message — what the worker said went wrong.
	:error_type — the exception or error class, when the worker
reported one, e.g. "Mint.TransportError".
	:backtrace — a formatted stacktrace, when the worker reported
one.
	:dequeued_at — when the attempt started.
	:failed_at — when it failed.
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        How long the attempt ran before it failed, in milliseconds.
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          @type t() :: %Zizq.ErrorRecord{
  attempt: pos_integer(),
  backtrace: String.t() | nil,
  dequeued_at: DateTime.t() | nil,
  error_type: String.t() | nil,
  failed_at: DateTime.t() | nil,
  message: String.t()
}
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          @spec duration(t()) :: non_neg_integer() | nil


      


How long the attempt ran before it failed, in milliseconds.
nil if either timestamp is missing.

  


        

      


  

    
Zizq.Job 
    



      
A job record from the server.
Returned by Zizq.enqueue/2, yielded by the take stream, and listed
by the query API. Which fields are populated depends on the job's
lifecycle state — :dequeued_at is only set once a worker has taken
it, :completed_at only once it has finished — so treat anything
optional as possibly nil.
Timestamps are DateTime.t/0 in UTC.

      


      
        Summary


  
    Types
  


    
      
        status()

      


        Lifecycle state.
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          @type status() :: :scheduled | :ready | :in_flight | :completed | :dead


      


Lifecycle state.
	:scheduled — stored, but scheduled for a future date/time and
not eligible until :ready_at is reached — also used for
retries when :attempts is non-zero
	:ready — queued and waiting for a worker when it reaches the
too of the queue
	:in_flight — delivered to a worker, awaiting acknowledgement
	:completed — finished successfully
	:dead — failed and exhausted its retry limit
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          @type t() :: %Zizq.Job{
  attempts: non_neg_integer(),
  backoff: Zizq.Backoff.t() | nil,
  batch: Zizq.BatchConfig.t() | nil,
  budgets: [Zizq.BudgetBinding.t()],
  completed_at: DateTime.t() | nil,
  dequeued_at: DateTime.t() | nil,
  duplicate: boolean() | nil,
  failed_at: DateTime.t() | nil,
  folded: boolean() | nil,
  id: String.t(),
  payload: term(),
  priority: non_neg_integer(),
  purge_at: DateTime.t() | nil,
  queue: String.t(),
  ready_at: DateTime.t() | nil,
  retention: Zizq.Retention.t() | nil,
  retry_limit: non_neg_integer() | nil,
  status: status(),
  type: String.t(),
  unique_key: String.t() | nil,
  unique_while: String.t() | nil
}


      



  


        

      


  

    
Zizq.Retention 
    



      
How long a job stays on the server after reaching a terminal state.
Both values are milliseconds, and both are optional. The server's
default applies for omitted fields.
Zizq.Retention.new!(completed: :timer.hours(24), dead: :timer.hours(24 * 7))
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        new!(retention)

      


        Build a retention policy from a keyword list or map.
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          @type t() :: %Zizq.Retention{
  completed: non_neg_integer() | nil,
  dead: non_neg_integer() | nil
}
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          @spec new!(t() | keyword() | map()) :: t()


      


Build a retention policy from a keyword list or map.

  


        

      


  

    
Zizq.Telemetry 
    



      
The :telemetry events this client emits.
Attach to them with :telemetry.attach/4 or attach_many/4, or
point Telemetry.Metrics at them — nothing here needs configuring,
and there is no cost beyond the emit when nothing is attached.
:telemetry.attach_many(
  "zizq-logger",
  [[:zizq, :job, :stop], [:zizq, :job, :exception]],
  &MyApp.Telemetry.handle/4,
  nil
)
Events come in two shapes. Spans emit :start, then exactly one of
:stop or :exception, and carry :duration in native units.
Single events emit once, with :system_time.
[:zizq, :job, :start | :stop | :exception]
A job running in a worker, one span per job, emitted in the task
the job runs in.
Metadata on every event:
	:worker — the worker's name
	:id, :type, :queue — from the job
	:attempts — attempts already finished, so 0 on a first run

:stop adds :outcome, which is what the handler's return value
was understood as:
	:outcome	Handler returned
	:ok	:ok or {:ok, term}
	:error	{:error, reason}
	:cancel	{:cancel, reason}
	:snooze	{:snooze, _}
	:unknown	anything else — acknowledged, and warned about

A handler that raises, exits or is killed produces :exception
rather than :stop, with :kind, :reason and :stacktrace.
Between them the two cover every job, so counting :stop alone
undercounts.
[:zizq, :enqueue, :start | :stop | :exception]
One span per call, not per job — a bulk enqueue of a thousand jobs
is one request and one span.
Metadata on every event:
	:client — the client's name
	:count — jobs in the request
	:type, :queue — from the job — or nil for a bulk enqueue,
whose jobs need not agree on either

:stop adds :outcome, :ok or :error, and :error carries the
Zizq.Error when it was the latter. A rejected enqueue returns an
error rather than raising, so it is a :stop, not an :exception —
count both :exception and outcome: :error to catch every failure.
[:zizq, :stream, :connect]
The take stream got its 200, so the server has accepted the
request and jobs will follow. Metadata: :client and :url.
[:zizq, :stream, :disconnect]
The take stream lost its connection, for any reason including a
clean shutdown. Metadata: :client, and :reason — a Zizq.Error
or :closed.
Reconnection is automatic for anything retryable, so disconnects are
expected in normal operation and are worth alerting on by rate
rather than by occurrence.

      




  

    
Zizq.Testing 
    



      
Assert on what your code enqueued, and run job handlers directly,
without a server.
Start the recorder once, in test/test_helper.exs:
Zizq.Testing.start_link()
ExUnit.start()
Then in a case, name the client your code enqueues through:
defmodule MyApp.SignupTest do
  use ExUnit.Case, async: true
  use Zizq.Testing, client: MyApp.Zizq

  test "signing up sends a welcome email" do
    MyApp.Signup.run("ada@example.com")

    assert_enqueued(type: "send_email", payload: %{"template" => "welcome"})
  end
end
use Zizq.Testing sets up the client for each test and imports the
assertions bound to it, so nothing needs passing around.
Enqueues are recorded, not sent
A client set up this way handles enqueues in memory instead of
contacting a server, and hands back a Zizq.Job as the server would
— with a synthetic id, status: :ready, and attempts: 0.
Everything upstream of the request runs unchanged, so option
validation, payload-derived unique keys and batch keys, and
telemetry all behave as they do in production.
Endpoints other than enqueuing raise: there is no server to have
taken a job, so acknowledging or streaming one has no meaning here.
Recordings are per test
Recordings belong to the test process that made them, not to the
client, so a fixed client name is safe under async: true. Enqueues
from a Task or a spawned process count too, as long as the process
was started from the test — $callers is followed to find the
owner. A process started outside that chain, such as a supervised
worker, is not attributable and its enqueues are not recorded.
Assertions
assert_enqueued/1 and refute_enqueued/1 take a subset of the
fields to match on. A job matches when every field given matches:
assert_enqueued(type: "send_email")
assert_enqueued(type: "send_email", queue: "emails")
assert_enqueued(payload: %{"user_id" => 42})
A :payload matches when the recorded payload contains what was
given, so a test names the keys it cares about and ignores the rest.
all_enqueued/1 returns the matching enqueues for anything the
assertions do not cover.
clear_enqueued/0 forgets what has been recorded so far, so a test
that acts twice can assert on the second action alone.
Payloads are what the server would have stored
A payload is normalised through JSON on the way in, exactly as it is
on the way to a real server, so a payload enqueued as %{user_id: 1}
records and matches as %{"user_id" => 1}. The same applies to a
payload handed to perform_job/3: a handler receives string keys
here because it receives string keys in production, and a test
passing atom keys would otherwise match a clause that can never run.

      


      
        Summary


  
    Functions
  


    
      
        all_enqueued(filters \\ [])

      


        Every enqueue this test made, most recent last, optionally filtered.



    


    
      
        assert_enqueued(filters)

      


        Assert that a job matching filters was enqueued.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear_enqueued()

      


        Forget everything recorded so far.



    


    
      
        drain_enqueued(handler, opts \\ [])

      


        Run every enqueued job through handler, and return how many ran.



    


    
      
        perform_job(module_or_router, payload, opts \\ [])

      


        Run a job's handler directly, without a worker or a server.



    


    
      
        refute_enqueued(filters)

      


        Assert that no job matching filters was enqueued.



    


    
      
        setup_client(client)

      


        Point client at the recorder, and own its recordings for this test.



    


    
      
        start_link(opts \\ [])

      


        Start the recorder. Call once, from test/test_helper.exs.



    





      


      
        Functions


        


    

  
    
      
    
    
      all_enqueued(filters \\ [])



        
          
        

    

  


  

      

          @spec all_enqueued(keyword()) :: [map()]


      


Every enqueue this test made, most recent last, optionally filtered.

  



  
    
      
    
    
      assert_enqueued(filters)



        
          
        

    

  


  

      

          @spec assert_enqueued(keyword()) :: true


      


Assert that a job matching filters was enqueued.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      clear_enqueued()



        
          
        

    

  


  

      

          @spec clear_enqueued() :: :ok


      


Forget everything recorded so far.
Assertions after this see only what was enqueued from here on, which
is what a test that acts twice needs: the first action's enqueues
would otherwise still be sitting there for refute_enqueued/1 to
find, and a refutation cannot tell the two apart.
MyApp.Sitemap.scan(sitemap)
assert_enqueued(type: "check_url")

clear_enqueued()

# The second scan should find nothing new to do.
MyApp.Sitemap.scan(sitemap)
refute_enqueued(type: "check_url")
Only this test's recordings go, so it is safe under async: true.
Drain bookkeeping is dropped alongside them, so "cleared" means
cleared rather than half-cleared. That has no effect you can
observe — every enqueue gets a fresh id, so an already-drained one
could never come up again — it just keeps the two halves of a
test's state from disagreeing.

  



    

  
    
      
    
    
      drain_enqueued(handler, opts \\ [])



        
          
        

    

  


  

      

          @spec drain_enqueued(module() | Zizq.Router.t() | (Zizq.Job.t() -> term()), keyword()) ::
  non_neg_integer()


      


Run every enqueued job through handler, and return how many ran.
handler is what a worker takes: a one-argument function over a
Zizq.Job, or a Zizq.Router.
MyApp.Signup.run("ada@example.com")

assert drain_enqueued(MyApp.Router.build()) == 1
A job is drained once. Calling again runs only what has been
enqueued since.
Options
	:recursive — keep going until nothing new is enqueued, so a
handler that enqueues further jobs drains those too. Defaults to
false, which runs only what was already enqueued when the call
began.
	:max_iterations — how many rounds :recursive may take before
giving up, guarding against a handler that always enqueues and
would otherwise hang the suite. Defaults to 1_000.
	:type, :queue — drain only matching jobs, as
assert_enqueued/1 matches.

Handlers run in the calling process, one at a time, in the order the
jobs were enqueued — so a test can reason about ordering in a way a
real worker's concurrency would not allow. Anything a handler raises
propagates, after the job is marked drained so a retry cannot loop
on it.

  



    

  
    
      
    
    
      perform_job(module_or_router, payload, opts \\ [])



        
          
        

    

  


  

      

          @spec perform_job(module() | Zizq.Router.t(), term(), keyword()) :: term()


      


Run a job's handler directly, without a worker or a server.
Takes a module using Zizq.JobKind, or a Zizq.Router:
assert :ok = perform_job(MyApp.SendEmail, %{"user_id" => 42})
assert :ok = perform_job(router, %{"user_id" => 42}, type: "send_email")
Returns whatever the handler returned, verbatim — including
{:error, reason} — so a test asserts on the outcome rather than on
what a worker would have done with it. Anything the handler raises
propagates.
The return value must be one a worker recognises, and the test fails
if it is not. A worker would acknowledge an unrecognised value as
complete and log a warning; a test is where that is cheapest to
catch, so it is an assertion failure here.
Options
	:type, :queue, :id, :attempts — fields of the
Zizq.Job the handler receives. :attempts counts attempts
already finished, so it defaults to 0.


  



  
    
      
    
    
      refute_enqueued(filters)



        
          
        

    

  


  

      

          @spec refute_enqueued(keyword()) :: true


      


Assert that no job matching filters was enqueued.

  



  
    
      
    
    
      setup_client(client)



        
          
        

    

  


  

      

          @spec setup_client(atom()) :: :ok


      


Point client at the recorder, and own its recordings for this test.
Called for you by use Zizq.Testing. Safe to call from several tests
at once: the client is shared, the recordings are not.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the recorder. Call once, from test/test_helper.exs.

  


        

      


  

    
Zizq.Codec behaviour
    



      
Serialization format used for request and response bodies.
The Zizq server speaks both JSON and MessagePack on every endpoint,
and the two are freely interchangeable: a job enqueued as MessagePack
can be read back as JSON, so a producer and a consumer need not be
configured with the same codec — or even be written in the same
language. Choose Zizq.Codec.MessagePack (the default) for
compactness, or Zizq.Codec.JSON when you want human-readable
traffic.
Payloads
Whichever codec is in use, a job payload must be JSON-compatible.
The server types payloads as a JSON value, so MessagePack's binary
(bin) type is rejected. Encode raw bytes as base64 in a string,
exactly as you would with JSON. Both codecs also hand payloads back
with string keys, since neither preserves atoms, so perform/2
pattern matches identically either way.
Custom codecs
The behaviour is public so a project stuck on an Elixir older than
1.18 (before the built-in JSON module) can theoretically supply a
Jason-backed codec without this library carrying the dependency.

      


      
        Summary


  
    Types
  


    
      
        format()

      


        Shorthand names for the built-in codecs.



    


    
      
        t()

      


        A module implementing this behaviour.



    





  
    Callbacks
  


    
      
        content_type()

      


        Media type for request/response bodies.



    


    
      
        decode(iodata)

      


        Deserialize a response body. Accepts iodata.



    


    
      
        encode(term)

      


        Serialize a term into a request body.



    


    
      
        framing()

      


        How streaming endpoints delimit records.



    


    
      
        stream_content_type()

      


        Media type for streaming endpoints.



    





  
    Functions
  


    
      
        fetch!(module)

      


        Resolve a codec from a shorthand name, or validate a module.



    


    
      
        from_content_type(value)

      


        Resolve a codec from a Content-Type header value.



    





      


      
        Types


        


  
    
      
    
    
      format()



        
          
        

    

  


  

      

          @type format() :: :json | :msgpack


      


Shorthand names for the built-in codecs.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: module()


      


A module implementing this behaviour.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      content_type()



        
          
        

    

  


  

      

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


      


Media type for request/response bodies.

  



  
    
      
    
    
      decode(iodata)



        
          
        

    

  


  

      

          @callback decode(iodata()) :: {:ok, term()} | {:error, Exception.t()}


      


Deserialize a response body. Accepts iodata.

  



  
    
      
    
    
      encode(term)



        
          
        

    

  


  

      

          @callback encode(term()) :: {:ok, iodata()} | {:error, Exception.t()}


      


Serialize a term into a request body.
Returns iodata rather than a binary so the HTTP layer can write it
without a final concatenation.

  



  
    
      
    
    
      framing()



        
          
        

    

  


  

      

          @callback framing() :: :line_delimited | :length_prefixed


      


How streaming endpoints delimit records.
	:line_delimited — one record per line, terminated by \n; an
empty line is a heartbeat.
	:length_prefixed — each record is a big-endian u32 byte count
followed by that many bytes; a zero length is a heartbeat.

Declared here rather than inferred from the codec module so a custom
codec can say which framing its format uses.

  



  
    
      
    
    
      stream_content_type()



        
          
        

    

  


  

      

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


      


Media type for streaming endpoints.
Streaming is framed differently from a request/response body
(newline-delimited JSON, or length-prefixed MessagePack), so it
negotiates a distinct media type.

  


        

      

      
        Functions


        


  
    
      
    
    
      fetch!(module)



        
          
        

    

  


  

      

          @spec fetch!(format() | t()) :: t()


      


Resolve a codec from a shorthand name, or validate a module.
Examples
iex> Zizq.Codec.fetch!(:msgpack)
Zizq.Codec.MessagePack

iex> Zizq.Codec.fetch!(Zizq.Codec.JSON)
Zizq.Codec.JSON

  



  
    
      
    
    
      from_content_type(value)



        
          
        

    

  


  

      

          @spec from_content_type(String.t()) :: {:ok, t()} | :error


      


Resolve a codec from a Content-Type header value.
Recognises both the request/response media types and the streaming
ones, ignores any parameters (; charset=utf-8), and matches
case-insensitively as RFC 9110 requires — a proxy is free to rewrite
the casing. Returns :error for anything unrecognised so callers can
fall back to the configured codec.
Examples
iex> Zizq.Codec.from_content_type("application/json; charset=utf-8")
{:ok, Zizq.Codec.JSON}

iex> Zizq.Codec.from_content_type("application/vnd.zizq.msgpack-stream")
{:ok, Zizq.Codec.MessagePack}

iex> Zizq.Codec.from_content_type("text/plain")
:error

  


        

      


  

    
Zizq.Codec.JSON 
    



      
JSON codec, built on Elixir's JSON module (OTP's :json underneath).
Human-readable, and ideal for use with curl or HTTPie.
Zizq.Codec.MessagePack is the default for its compactness; the two
are interchangeable on every endpoint.

      




  

    
Zizq.Codec.MessagePack 
    



      
MessagePack codec, built on Msgpax. The default.
Binaries are strings, not bytes
Elixir does not distinguish a UTF-8 string from a byte array (both
are binary/0) so Msgpax packs every binary as a MessagePack
str, never a bin. That matches the server, which types payloads
as JSON values and rejects bin outright, so Msgpax.Bin should be
avoided.
The consequence is that a binary which is not valid UTF-8 encodes
without complaint locally but is refused by the server:
HTTP 400  invalid MessagePack: string found to be invalid utf8
Encode raw bytes as base64 in a string, exactly as JSON would
require.

      




  

    
Zizq.Error exception
    



      
The error returned by every Zizq function.
Every failure arrives as {:error, %Zizq.Error{}} — a request the
server rejected, a server that could not be reached, a body that
would not encode — so there is a single shape to match on wherever
the problem occurred. The :reason field says which kind it was.
case Zizq.enqueue(job, MyApp.Zizq) do
  {:ok, job} ->
    job

  {:error, %Zizq.Error{reason: :forbidden}} ->
    needs_a_pro_license()

  {:error, %Zizq.Error{} = error} ->
    Logger.error(Exception.message(error))
end
Reasons are atoms, so a guard covers a whole class of failure when
the specific one does not matter:
{:error, %Zizq.Error{reason: reason}} when reason in [:not_found, :conflict] ->
  :already_handled
Fields
	:reason — the kind of failure; see reason/0
	:message — human-readable, preferring the server's own wording
	:status — the HTTP status, or nil when no response arrived
	:body — the decoded response body, when there was one
	:cause — the underlying exception behind a transport or codec
failure, so the original detail is still available

Deciding whether to retry
Use retryable?/1 rather than inspecting the status yourself. It
keeps the policy in one place, and it is the same policy the worker
applies to acknowledgements: transport failures and 5xx are
transient, everything else is permanent.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


        Why the call failed.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        decode(cause)

      


        Wrap a response body that could not be deserialised.



    


    
      
        encode(cause)

      


        Wrap a request body that could not be serialised.



    


    
      
        from_response(status, body)

      


        Build an error from a non-success HTTP response.



    


    
      
        retryable?(error)

      


        Whether retrying the same request could plausibly succeed.



    


    
      
        transport(cause)

      


        Wrap a transport-level failure.



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :not_found
  | :conflict
  | :forbidden
  | :unsupported_format
  | :invalid_request
  | :client_error
  | :server_error
  | :transport
  | :encode
  | :decode
  | :unexpected_status


      


Why the call failed.
	:not_found — 404. A job or cron entry that does not exist.
	:conflict — 409.
	:forbidden — 403. The server refused a licensed feature; see
the message for which one.
	:unsupported_format — 406 or 415. Content negotiation failed,
which indicates a client bug rather than bad input.
	:invalid_request — 400 or 422. The server rejected the request.
	:client_error — any other 4xx.
	:server_error — any 5xx.
	:transport — the request never completed: connection refused,
timeout, DNS failure, pool unavailable.
	:encode — the request body could not be serialised.
	:decode — the response body could not be deserialised.
	:unexpected_status — the server answered with a status this
endpoint does not know how to interpret. A client bug, or a
server newer than this client.


  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Zizq.Error{
  __exception__: term(),
  body: term(),
  cause: Exception.t() | nil,
  message: String.t(),
  reason: reason(),
  status: non_neg_integer() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(cause)



        
          
        

    

  


  

      

          @spec decode(Exception.t()) :: t()


      


Wrap a response body that could not be deserialised.

  



  
    
      
    
    
      encode(cause)



        
          
        

    

  


  

      

          @spec encode(Exception.t()) :: t()


      


Wrap a request body that could not be serialised.

  



  
    
      
    
    
      from_response(status, body)



        
          
        

    

  


  

      

          @spec from_response(non_neg_integer(), term()) :: t()


      


Build an error from a non-success HTTP response.
Callers decide which statuses count as failures; the transport layer
passes every status through untouched. That matters because status
alone is not always enough: a 422 from the bulk acknowledge endpoint
reports partial success ({"not_found" => [...]}, the rest having
completed), where a 422 elsewhere is a genuine rejection.

  



  
    
      
    
    
      retryable?(error)



        
          
        

    

  


  

      

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


      


Whether retrying the same request could plausibly succeed.
True for :transport and :server_error; false for everything else.
A 4xx will fail identically however many times it is sent, and a
body that would not encode will not encode on a second attempt.
iex> Zizq.Error.retryable?(%Zizq.Error{reason: :server_error})
true

iex> Zizq.Error.retryable?(%Zizq.Error{reason: :not_found})
false

  



  
    
      
    
    
      transport(cause)



        
          
        

    

  


  

      

          @spec transport(Exception.t()) :: t()


      


Wrap a transport-level failure.

  


        

      


  

    
Zizq.Router.UnknownJobType exception
    



      
Raised when a job's type matches no registered route.
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