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Build USSD (Unstructured Supplementary Service Data) applications in Elixir without
breaking a sweat.
This README covers installation and a quick example. For every feature in depth - Record,
Decisions, Pagination & Truncation, Resuming Sessions, Configurators, Localization,
Encrypted Records, Gateway Responses, the mix ussd.graph/ussd.simulate/ussd.lint
tasks, Testing, and more - see the full guide.
Installation
Add ussd to your list of dependencies in mix.exs:
def deps do
  [
    {:ussd, "~> 0.2.0"}
  ]
end
Features
	Menus as modules — define screens as Ussd.State modules with a fluent Ussd.Menu
builder, and route between them declaratively with transition/2.
	Built-in decisions — match input with Equal, Between, In, Regex, IsNumeric
and more out of the box; scaffold custom ones with mix ussd.gen.decision.
	Conditional branching — Ussd.Action modules decide the next state at runtime (e.g.
after an HTTP call), for flows that can't be expressed as static transitions.
	Back navigation — back/2 with an automatic per-session history stack, no manual
bookkeeping.
	Automatic pagination — use Ussd.Pagination plus paginate/1 page long listings
without manual bookkeeping.
	Response truncation — truncate/1 caps how many characters a screen returns, so
dynamic content can't blow past your gateway's character limit.
	Resumable sessions — use_continuing_state/4 lets a redial pick back up where a
timed-out session left off, silently or after confirming with the user.
	Configurators — group and share repeated setup (response format, exception handling,
etc.) across entry points.
	Localized menus — build menu content from a Gettext backend, with locale persisted
across a session.
	Session records with real expiry — a Ussd.Record API (get/set/increment/
decrement/...) for persisting data during a session, backed by a pluggable Ussd.Cache
with actual TTL, swept periodically instead of leaking forever.
	Encrypted session data — store sensitive values (PINs, account numbers) encrypted at
rest via set_encrypted/get_encrypted.
	Built-in gateway responses — ships Ussd.Response formatters for Speso,
Africa's Talking, Nsano, Nalo, Moolre and Arkesel; scaffold your own with
mix ussd.gen.response.
	Exception handling — implement Ussd.ExceptionHandler to turn an unhandled
exception into a message the caller sees, instead of a dead session.
	Flow visualization — mix ussd.graph renders a Mermaid state diagram of a flow from
its transition/2/back/2/terminate/0 declarations.
	Interactive simulation — mix ussd.simulate lets you walk a flow in the terminal
like a real handset, no gateway or phone required.
	Flow linting — mix ussd.lint catches dead ends, broken transitions, duplicate
matches and unreachable states before they ship.
	Testing utilities — a fluent Ussd.Test API for asserting screens, context and
session state across multi-step conversations.
	Session events — :telemetry events for state entry and session termination, for
logging or analytics without touching core modules.
	Mix generators — scaffold states, actions, responses, decisions, configurators and
exception handlers with mix ussd.gen.*.

Usage
Creating states
mix ussd.gen.state Welcome
generates lib/my_app/ussd/states/welcome.ex:
defmodule MyApp.Ussd.States.Welcome do
  use Ussd.State

  alias Ussd.Decisions.Fallback

  transition Fallback.new(), to: __MODULE__
  terminate()

  @impl Ussd.State
  def render(_context) do
    Ussd.Menu.build()
    |> Ussd.Menu.line("Welcome")
  end
end
Building a menu and routing between states
defmodule MyApp.Ussd.States.Welcome do
  use Ussd.State, initial: true

  alias Ussd.Decisions.Equal

  transition Equal.new("1"), to: MyApp.Ussd.States.Airtime
  transition Equal.new("2"), to: MyApp.Ussd.States.DataBundle

  @impl Ussd.State
  def render(_context) do
    Ussd.Menu.build()
    |> Ussd.Menu.line("Welcome")
    |> Ussd.Menu.line("Select an option")
    |> Ussd.Menu.listing(["Airtime Topup", "Data Bundle", "TV Subscription", "ECG/GWCL"])
    |> Ussd.Menu.line("")
    |> Ussd.Menu.text("Powered by Speso")
  end
end
Running a request
defmodule MyAppWeb.UssdController do
  use MyAppWeb, :controller

  def index(conn, params) do
    context = Ussd.Context.new(params["session_id"], params["phone"], params["input"] || "")

    result =
      context
      |> Ussd.build()
      |> Ussd.use_initial_state(MyApp.Ussd.States.Welcome)
      |> Ussd.use_response(&Ussd.Responses.AfricasTalking.respond/3)
      |> Ussd.run()

    text(conn, result)
  end
end
Nothing here is Phoenix-specific — Ussd.run/1 returns whatever your Ussd.Response
formatter produces, so it works the same from a Plug, a mix run script, or a test.
Configuration
# config/config.exs
config :ussd,
  namespace: "MyApp.Ussd",           # used by mix ussd.gen.* and mix ussd.lint's auto-discovery
  cache: Ussd.Cache.ETS,              # or your own Ussd.Cache implementation
  cache_sweep_interval: :timer.minutes(1),
  session_ttl: 300,                   # seconds a mid-flow session survives with no further input
  encryption_key: System.fetch_env!("USSD_ENCRYPTION_KEY"), # required for set_encrypted/get_encrypted
  gettext_backend: MyApp.Gettext      # required for Ussd.Menu.trans/4
Testing
import Ussd.Test

test "buying airtime" do
  build(MyApp.Ussd.States.Welcome)
  |> start()
  |> assert_see("Welcome")
  |> input("1")
  |> assert_see("Enter amount")
  |> input("5")
  |> assert_terminated()
end
License
MIT. Please see the license file for more information.


  

    Guide

The README covers installation and a quick example. This guide covers every
feature in depth, one concept at a time.
	Getting Started
	Context
	Record
	Menu
	Decisions
	States & Transitions
	Pagination & Truncation
	Actions & Conditional Branching
	Back Navigation
	Resuming Sessions
	Configurators
	Localized Menus
	Encrypted Records
	Exception Handling
	Gateway Responses
	Visualizing a Flow
	Simulating a Session
	Linting a Flow
	Generators
	Testing
	Session Events
	Cache Backends
	Configuration Reference

Getting Started
Every request into a flow is a Ussd.Context (who's calling, what they typed) run through
a builder pipeline that ends in Ussd.run/1:
alias Ussd.Context

context = Context.new(session_id, phone_number, input)

Ussd.build(context)
|> Ussd.use_initial_state(MyApp.Ussd.States.Welcome)
|> Ussd.use_response(&Ussd.Responses.AfricasTalking.respond/3)
|> Ussd.run()
Context.new/3 takes three strings:
	uid - unique to this specific dial-in. Usually your gateway's session id.
	gid - shared across a caller's redials. Usually their phone number.
	input - what they typed this request. An empty string on the very first request.

Ussd.run/1 looks up (or starts) the session behind that context, resolves exactly one
screen, and returns whatever Ussd.use_response/2's formatter produces - a string, a map,
whatever your gateway expects.
Context
Ussd.Context is the read-only value every render/1, Ussd.Action.execute/1, and
transition/back/paginate callback receives.
Ussd.Context.uid(context)     #=> "session-abc123"
Ussd.Context.gid(context)     #=> "233200000000"
Ussd.Context.input(context)   #=> "1"
Attach extra values your states need - the caller's network, a request header, anything
your gateway sent alongside the standard fields - with with_bag/2, and read them back
with get/2:
context =
  Context.new(session_id, phone, input)
  |> Context.with_bag(%{network: params["network"]})

Ussd.Context.get(context, :network) #=> "MTN"
with_bag/2 replaces the bag rather than merging into it, so set everything you need in
one call before passing the context to Ussd.build/1.
Record
Ussd.Record is per-session storage - the thing that lets a flow remember what the caller
already told it across requests. It's automatically namespaced by the context's uid,
backed by a pluggable Ussd.Cache (see Cache Backends):
def render(context) do
  record = Ussd.Record.new(Ussd.Context.uid(context), Ussd.Context.gid(context))

  Ussd.Record.set(record, "selected_plan", "unlimited")
  Ussd.Record.get(record, "selected_plan")       #=> "unlimited"
  Ussd.Record.get(record, "missing_key", "none") #=> "none"
end
Every read/write function accepts options:
	:ttl - seconds until the value expires on its own (default: never)
	:public - store under gid instead of uid (default: false), so the value is
visible to a different uid sharing the same gid - this is exactly how "continuing"
sessions (see Resuming Sessions) hand a live session from an
expired uid to the redial's new one

The full API: get/4, set/4, get_many/4, set_many/3, has?/3, increment/4,
decrement/4, forget/3, forget_many/3, plus locale/1/set_locale/2 and
set_encrypted/4/get_encrypted/4 (see Encrypted Records).
Ussd.Record.increment(record, "otp_attempts")        #=> 1
Ussd.Record.increment(record, "otp_attempts")        #=> 2
Ussd.Record.set_many(record, %{"a" => 1, "b" => 2})
Ussd.Record.get_many(record, ["a", "b", "c"])        #=> [1, 2, nil]
Menu
Ussd.Menu is the fluent builder every render/1 returns. Build one with build/0 and
grow it with the pipe operator:
@impl Ussd.State
def render(_context) do
  Ussd.Menu.build()
  |> Ussd.Menu.line("Welcome to Speso Bank")
  |> Ussd.Menu.line("Select an option")
  |> Ussd.Menu.listing(["Check Balance", "Transfer", "Buy Airtime"])
  |> Ussd.Menu.line_break()
  |> Ussd.Menu.text("Powered by Speso")
end
	Function	What it does
	text/2	Appends raw text, no newline
	line/2	Appends text followed by a newline
	line_break/2	Appends n blank lines (default 1)
	listing/3	Appends a numbered list; see below
	format/3	Appends :io_lib.format/2-formatted text, e.g. format(menu, "Balance: ~s", ["GHS 10"])
	append/2 / prepend/2	Splices in another menu, or the menu built by a (menu -> menu) function
	trans/4 / trans_line/4	Appends a Gettext-translated string; see Localized Menus

listing/3 takes options:
Ussd.Menu.build()
|> Ussd.Menu.listing(
  ["Airtime", "Data Bundle"],
  numbering: &(&1 + 1),  # index -> label, default 1-based
  spacer: ". ",          # between number and item, default "."
  divider: "\n",         # between items, default "\n"
  page: 1,               # slice the list before rendering
  per_page: 5
)
A menu implements String.Chars, so to_string(menu) (or plain interpolation) always
gives you the rendered text - useful when a truncate/2 decision needs to measure it.
Decisions
A decision is a struct plus a Ussd.Decision.decide/2 implementation - something that
looks at the caller's raw input string and says yes or no. They're used everywhere routing
happens: transition/2, back/2, paginate/2, truncate/2, and Ussd.ContinueState.confirm/0.
	Module	Matches when input...
	Ussd.Decisions.Equal.new(x)	equals x (numeric-aware: "7" matches 7)
	Ussd.Decisions.NotEqual.new(x)	doesn't equal x
	Ussd.Decisions.Between.new(low, high)	is in [low, high] inclusive, numerically
	Ussd.Decisions.NotBetween.new(low, high)	is outside [low, high]
	Ussd.Decisions.GreaterThan.new(x)	is greater than x
	Ussd.Decisions.GreaterThanOrEqualTo.new(x)	is greater than or equal to x
	Ussd.Decisions.LessThan.new(x)	is less than x
	Ussd.Decisions.LessThanOrEqualTo.new(x)	is less than or equal to x
	Ussd.Decisions.In.new([a, b, ...])	equals any of the list
	Ussd.Decisions.NotIn.new([a, b, ...])	equals none of the list
	Ussd.Decisions.IsNumeric.new()	parses fully as an integer or float
	Ussd.Decisions.Length.new(n)	is exactly n characters
	Ussd.Decisions.Regex.new(~r/.../)	matches the given Regex
	Ussd.Decisions.Fallback.new()	always matches - use as a catch-all last transition/2

Equal, Between, and the other comparison decisions coerce both sides to numbers before
comparing when both sides look numeric, and fall back to string comparison otherwise -
Between.new(1, 10) correctly matches "9" and "10", not just "1" through "9" the
way naive string comparison would.
Custom decisions are just a struct and an implementation - no macro required:
defmodule MyApp.Decisions.EvenLength do
  defstruct []

  def new, do: %__MODULE__{}

  defimpl Ussd.Decision do
    def decide(_decision, actual), do: rem(String.length(actual), 2) == 0
  end
end
States & Transitions
A Ussd.State is one screen. use Ussd.State gives you five macros to declare how it
routes, and requires you to implement render/1:
defmodule MyApp.Ussd.States.Welcome do
  use Ussd.State, initial: true

  alias Ussd.Decisions.{Equal, Fallback}

  transition Equal.new("1"), to: MyApp.Ussd.States.Airtime
  transition Equal.new("2"), to: MyApp.Ussd.States.DataBundle
  transition Fallback.new(), to: __MODULE__

  @impl Ussd.State
  def render(_context) do
    Ussd.Menu.build()
    |> Ussd.Menu.line("Welcome")
    |> Ussd.Menu.listing(["Airtime", "Data Bundle"])
  end
end
transition/2 is repeatable - the first one whose decision matches wins, so put your
catch-all Fallback last. Each also accepts callback: (a 0- or 1-arity function run when
it matches, before moving on):
transition Equal.new("2"), to: MyApp.Ussd.States.DataBundle, callback: fn context ->
  Analytics.track(Ussd.Context.uid(context), "selected_data_bundle")
end
initial: true is advisory metadata - mix ussd.lint uses it to auto-discover flow entry
points when you don't pass one explicitly. It is not enforced by
Ussd.use_initial_state/2; any Ussd.State or Ussd.Action works there.
A state reached with input that matches nothing raises
Ussd.Exceptions.NextStateNotFoundError - run mix ussd.lint to find these before your
users do (see Linting a Flow).
Pagination & Truncation
Pagination pages a structured list (like listing/3) across screens. Mix in
Ussd.Pagination and declare paginate/1:
defmodule MyApp.Ussd.States.Products do
  use Ussd.State
  use Ussd.Pagination, per_page: 5

  alias Ussd.Decisions.{Equal, Fallback}

  paginate next: Equal.new("#"), previous: Equal.new("0")
  transition Fallback.new(), to: MyApp.Ussd.States.ProductDetail

  @impl Ussd.Pagination
  def get_items(_context), do: Catalog.list_products()

  @impl Ussd.State
  def render(context) do
    Ussd.Menu.build()
    |> Ussd.Menu.listing(get_items(context), page: current_page(context), per_page: 5)
    |> Ussd.Menu.line(if has_next_page?(context), do: "#. More")
  end
end
use Ussd.Pagination injects current_page/1, last_page/1, first_page?/1,
last_page?/1, has_next_page?/1, and has_previous_page?/1, all backed by a counter in
Ussd.Record. You must implement get_items/1; per_page/1 is either given via the
per_page: option or implemented yourself (e.g. if it varies per caller).
Pressing next/previous past the first/last page falls through to your other
transition/2s rather than looping - so a Fallback transition after paginate/1 acts as
"anything else, including an exhausted next/previous, moves on".
Truncation caps how much of a single long string comes back per screen (some gateways
have a hard character limit per response):
truncate limit: 160, ending: "\n0. More", more: Equal.new("0")
The rendered content is wrapped and shown a chunk at a time; pressing the more: decision's
key advances to the next chunk of the same state. Once exhausted, further input falls
through to transition/back normally, same as pagination.
Actions & Conditional Branching
Sometimes the next state can't be a static transition/2 - it depends on an HTTP call, a
database lookup, or anything else that has to run before you know where to go. A
Ussd.Action is a one-shot decision point with no screen shown to the caller:
defmodule MyApp.Ussd.Actions.LoadAccount do
  @behaviour Ussd.Action

  @impl Ussd.Action
  def execute(context) do
    case Accounts.find(Ussd.Context.get(context, :phone)) do
      {:ok, _account} -> MyApp.Ussd.States.Dashboard
      :error -> MyApp.Ussd.States.Registration
    end
  end
end
Point a transition/2 (or Ussd.use_initial_state/2) at an action just like a state - the
engine keeps calling execute/1 while the result is itself an action, so actions can chain,
and stops once it reaches a real Ussd.State to render.
Back Navigation
back/2 returns to whatever state most recently transitioned into the current one, via an
automatic per-session stack - no manual bookkeeping:
defmodule MyApp.Ussd.States.Airtime do
  use Ussd.State

  alias Ussd.Decisions.{Equal, Fallback}

  back Equal.new("0")
  transition Fallback.new(), to: MyApp.Ussd.States.Confirm

  @impl Ussd.State
  def render(_context), do: Ussd.Menu.build() |> Ussd.Menu.line("Enter amount") |> Ussd.Menu.line("0. Back")
end
Every transition/2 that moves to a different state pushes the state being left onto the
stack; back/2 pops it. If the stack is empty (nothing to go back to), back/2 simply
doesn't match, and resolution falls through to transition/2 as normal.
Resuming Sessions
By default (:start, the implicit default), every dial is a brand-new session. Two other
modes let a redial pick back up after a dropped call, configured via
Ussd.use_continuing_state/4:
Ussd.build(context)
|> Ussd.use_continuing_state(:continue, 300)   # resume silently, session valid 300s
|> Ussd.use_initial_state(MyApp.Ussd.States.Welcome)
|> Ussd.run()
	:continue - a redial under a new session id (but the same gid/phone number)
silently resumes exactly where the previous session left off, as long as it's within the
given TTL.

	:confirm - instead of resuming silently, the redial is routed to a continuing_state
	a module declared with use Ussd.State, continue: true and a confirm/0 callback -
which asks the caller whether they want to resume:

defmodule MyApp.Ussd.States.ConfirmResume do
  use Ussd.State, continue: true

  @impl Ussd.ContinueState
  def confirm, do: Ussd.Decisions.Equal.new("1")

  @impl Ussd.State
  def render(_context) do
    Ussd.Menu.build() |> Ussd.Menu.line("Resume your previous session?") |> Ussd.Menu.line("1. Yes")
  end
end

Ussd.build(context)
|> Ussd.use_continuing_state(:confirm, 300, MyApp.Ussd.States.ConfirmResume)
|> Ussd.use_initial_state(MyApp.Ussd.States.Welcome)
|> Ussd.run()
A reply matching confirm/0's decision resumes the previous session; anything else starts
a brand-new one at initial_state.


Both modes rely on Ussd.Record's public: true scoping (see Record) to hand
the live session from the expired uid to the redial's new one under the shared gid.
Configurators
Group repeated Ussd.use_*/2 setup so it isn't copy-pasted across every entry point:
defmodule MyApp.UssdConfigurator do
  @behaviour Ussd.Configurator

  @impl Ussd.Configurator
  def configure(ussd) do
    ussd
    |> Ussd.use_response(&Ussd.Responses.AfricasTalking.respond/3)
    |> Ussd.use_exception_handler(&MyApp.UssdErrors.handle/1)
  end
end

Ussd.build(context)
|> Ussd.use_configurator(MyApp.UssdConfigurator)
|> Ussd.use_initial_state(MyApp.Ussd.States.Welcome)
|> Ussd.run()
Localized Menus
Menu.trans/4 and trans_line/4 translate via a configured Gettext backend:
# mix.exs
{:gettext, "~> 0.20"}

# config/config.exs
config :ussd, :gettext_backend, MyApp.Gettext
Ussd.Menu.build() |> Ussd.Menu.trans_line("greeting", %{name: caller_name})
The engine also persists a session's chosen locale (via Ussd.Record.set_locale/2) and
applies it automatically on every subsequent request in that session, so a caller who picks
French once stays in French for the rest of the conversation.
Encrypted Records
Store sensitive values (PINs, account numbers) encrypted at rest instead of in plain text:
# config/config.exs
config :ussd, :encryption_key, System.fetch_env!("USSD_ENCRYPTION_KEY")
Ussd.Record.set_encrypted(record, "pin", "1234")
Ussd.Record.get_encrypted(record, "pin") #=> "1234"
Ussd.Record.get(record, "pin")           #=> the ciphertext, not "1234"
Encryption is AES-256-GCM; the configured key is hashed down to 256 bits, so it can be any
length/format convenient for you to manage as a secret.
Exception Handling
An unhandled exception during Ussd.run/1 doesn't crash the request - it's caught and
turned into a message via whatever's configured with Ussd.use_exception_handler/2:
defmodule MyApp.UssdErrors do
  @behaviour Ussd.ExceptionHandler

  @impl Ussd.ExceptionHandler
  def handle(_exception), do: "Sorry, something went wrong. Please try again."
end

Ussd.build(context)
|> Ussd.use_exception_handler(MyApp.UssdErrors)
# or inline: |> Ussd.use_exception_handler(fn exception -> Exception.message(exception) end)
|> Ussd.run()
The session always ends (terminating?: true) after an exception - there's no live state
left to safely resume from.
Gateway Responses
Ussd.use_response/2 shapes the resolved {message, terminating?} into whatever your
gateway's HTTP contract expects. Six formatters ship out of the box:
	Module	Shape
	Ussd.Responses.AfricasTalking	"CON message" / "END message"
	Ussd.Responses.Speso	%{"message" => ..., "action" => "prompt" | "end"}
	Ussd.Responses.Nalo	%{"USERID" => uid, "MSISDN" => gid, "USERDATA" => input, "MSG" => ..., "MSGTYPE" => bool}
	Ussd.Responses.Nsano	%{"USSDResp" => %{"action" => ..., "menus" => "", "title" => ...}}
	Ussd.Responses.Moolre	%{"message" => ..., "reply" => bool}
	Ussd.Responses.Arkesel	%{"sessionID" => ..., "userID" => ..., "msisdn" => ..., "message" => ..., "continueSession" => bool}

Ussd.build(context)
|> Ussd.use_initial_state(MyApp.Ussd.States.Welcome)
|> Ussd.use_response(&Ussd.Responses.AfricasTalking.respond/3)
|> Ussd.run()
Or write your own - a module implementing Ussd.Response, or just an inline 3-arity
function (context, message, terminating? -> term):
mix ussd.gen.response MyGateway
Visualizing a Flow
mix ussd.graph MyApp.Ussd.States.Welcome
mix ussd.graph MyApp.Ussd.States.Welcome --output flow.mmd
Walks every transition/2 from the given state and renders a Mermaid stateDiagram-v2.
States only reachable via back/2 collapse into a single "Previous state" node, matching
how the back-stack actually behaves at runtime; states resolved dynamically (via
Ussd.Action) are shown but not expanded further.
Simulating a Session
mix ussd.simulate MyApp.Ussd.States.Welcome
mix ussd.simulate MyApp.Ussd.States.Welcome --phone 233200000000 --response Ussd.Responses.AfricasTalking
Walks a flow interactively in the terminal like a real handset - no gateway or phone
required. Useful flags: --with KEY=VALUE (repeatable, extra context bag values),
--configurator MODULE (repeatable), --continuing-mode start|continue|confirm,
--continuing-state MODULE, --continuing-ttl SECONDS, --store MODULE. Type :restart
to drop the call without ending the session, :exit to hang up.
Linting a Flow
mix ussd.lint
mix ussd.lint MyApp.Ussd.States.Welcome
mix ussd.lint --strict
Walks the flow from its initial: true states (or the ones you pass explicitly) and
reports:
	Errors - a transition/2 target that doesn't exist or isn't a Ussd.State/
Ussd.Action; a state with no transition, back, or terminate at all (it would
always raise NextStateNotFoundError if reached).
	Warnings - a state only reachable via back/2 with no transition/terminate of its
own; a duplicate transition/2 match (the second one can never trigger); a state that
exists but is never reached from any root.

--strict makes warnings fail the command too, so you can wire it into CI.
Generators
mix ussd.gen.state Welcome
mix ussd.gen.state Welcome --initial
mix ussd.gen.state Confirm --continue
mix ussd.gen.action LoadAccount
mix ussd.gen.response MyGateway
mix ussd.gen.decision EvenLength
mix ussd.gen.configurator Default
mix ussd.gen.exception_handler Default
Each scaffolds a starting-point module under lib/<namespace>/<kind>/<name>.ex, where
<namespace> defaults to <YourApp>.Ussd (override with config :ussd, :namespace).
Testing
Ussd.Test is a fluent ExUnit helper for walking a flow screen by screen:
import Ussd.Test

test "buying airtime" do
  build(MyApp.Ussd.States.Welcome)
  |> start()
  |> assert_see("Welcome")
  |> input("1")
  |> assert_see("Enter amount")
  |> input("5")
  |> assert_terminated()
end
Available assertions: assert_see/2, assert_terminated/1, assert_not_terminated/1,
assert_context_has/3, assert_context_missing/2, assert_record_has/3,
assert_record_missing/2 (the /3 versions take an optional expected value or a 1-arity
predicate function). acting_as/2 switches which simulated caller is dialing in - each
name gets its own session id and its own remembered screen, so you can test multi-party
scenarios and switch back and forth without losing either side's state. timeout/3
simulates a redial after a real sleep, for testing :continue/:confirm TTL expiry.
Session Events
Two :telemetry events fire during Ussd.run/1, for logging or analytics without
touching core modules:
:telemetry.attach("log-ussd-states", [:ussd, :state, :entered], fn _event, _measurements, %{state: state, context: context}, _config ->
  Logger.info("#{Ussd.Context.uid(context)} entered #{inspect(state)}")
end, nil)
	[:ussd, :state, :entered] - metadata %{state: module, context: Ussd.Context.t()},
fired every time a screen is about to render.
	[:ussd, :session, :terminated] - metadata %{context: Ussd.Context.t()}, fired when a
response comes back with terminating?: true.

Cache Backends
Ussd.Record reads/writes through a pluggable Ussd.Cache behaviour. The default,
Ussd.Cache.ETS, is process-local (a supervised GenServer + ETS table) - fine for a single
node, with real TTL expiry via both lazy reads and a periodic sweep. Anything running on
more than one node needs a shared backend (Redis, :cachex with a distributed adapter,
Mnesia, ...) - implement the six Ussd.Cache callbacks and point at it:
# config/config.exs
config :ussd, :cache, MyApp.RedisCache

# or per-request:
Ussd.build(context) |> Ussd.use_store(MyApp.RedisCache) |> ...
Configuration Reference
config :ussd,
  namespace: "MyApp.Ussd",                            # mix ussd.gen.* / mix ussd.lint auto-discovery
  cache: Ussd.Cache.ETS,                               # or your own Ussd.Cache implementation
  cache_sweep_interval: :timer.minutes(1),             # Ussd.Cache.ETS's expired-entry sweep
  session_ttl: 300,                                    # seconds a mid-flow session survives with no input
  encryption_key: System.fetch_env!("USSD_ENCRYPTION_KEY"), # required for set_encrypted/get_encrypted
  gettext_backend: MyApp.Gettext,                      # required for Menu.trans/trans_line
  arkesel_user_id: System.get_env("ARKESEL_USER_ID")   # used by Ussd.Responses.Arkesel


  

    Changelog

0.2.0
A ground-up rewrite. 0.1.2's public API (Ussd.Machine, the old Ussd.Decision/Ussd.Menu
functions, and the mix phx.gen.ussd.state generator) is gone - there is no compatibility
shim, since 0.1.2's own generator produced code that didn't run. If you have a project on
0.1.2, treat this as a new dependency rather than an upgrade.
Fixed
	The mix phx.gen.ussd.state generator produced a before_render/1 that didn't match what
0.1.2's Ussd.Machine (removed in this release) actually called (before_render/2) -
every generated state crashed. The new generators (mix ussd.gen.*) produce code that
matches the current engine.
	0.1.2's Ussd.Decision.between/3 (removed in this release) compared USSD input as strings
("10" <= "9" is true lexicographically), silently breaking range matching once a menu had
10+ options. The new Ussd.Decisions.Between and friends compare numerically when both
sides look numeric.
	Session state (Ussd.Record in 0.1.2) had no expiry at all and was only ever cleared when
a flow explicitly returned a "prompt" action, so abandoned sessions accumulated in an
ETS table forever. Ussd.Cache.ETS now expires entries on a real TTL, both lazily on read
and via a periodic sweep, and the engine gives its own bookkeeping a default TTL
(config :ussd, :session_ttl, default 300s) so this happens automatically.
	Ussd.Application started its GenServer directly instead of under a Supervisor, so a
crash there took the whole application down with no restart. It now starts under a real
one-for-one supervisor.
	The library depended on all of Phoenix ({:phoenix, "~> 1.6.6"}) just for one generator's
inflection helpers. The generators now use Macro.camelize/1 and Macro.underscore/1
from Elixir's own standard library; Phoenix is no longer a dependency at all.

Added
Feature parity with speso/laravel-ussd v3, expressed idiomatically rather than
transliterated:
	Ussd.State DSL - transition/2, back/2, paginate/2, truncate/2, terminate/0
macros compiled into the module, replacing 0.1.2's untyped Ussd.Decision.* functions.
	Ussd.Action - one-shot, no-render decision points that chain to the next state.
	Ussd.Pagination - use Ussd.Pagination, per_page: n plus paginate/2 pages a long
listing without hand-rolled bookkeeping.
	Truncation - truncate/2 caps how much of a screen is returned per request, with a
"more" continuation key.
	Resumable sessions - Ussd.use_continuing_state/4 (:start / :continue /
:confirm) lets a redial pick back up where a dropped call left off.
	Ussd.Configurator - shared Ussd.use_*/2 setup across entry points.
	Localization - Ussd.Menu.trans/4 and trans_line/4 via an optional Gettext backend.
	Ussd.Record.set_encrypted/4 and get_encrypted/4 - AES-256-GCM at rest, keyed by
config :ussd, :encryption_key.
	Six gateway response formatters - Ussd.Responses.{AfricasTalking, Speso, Nalo, Nsano, Moolre, Arkesel}.
	Ussd.ExceptionHandler - turns an unhandled exception into a message instead of a
dead session.
	mix ussd.graph, mix ussd.lint, mix ussd.simulate - Mermaid flow diagrams, static
analysis for dead ends/broken transitions/duplicate matches, and an interactive terminal
simulator.
	mix ussd.gen.{state,action,response,decision,configurator,exception_handler}
generators.
	Ussd.Test - a fluent ExUnit helper for walking a flow screen by screen and asserting
on the message, session record, and context.
	:telemetry events - [:ussd, :state, :entered] and [:ussd, :session, :terminated].
	Pluggable Ussd.Cache behaviour, so the session store can be swapped for Redis,
:cachex, Mnesia, etc. in a multi-node deployment.

0.1.2 and earlier
Initial minimal proof of concept.


  

    LICENSE


MIT License

Copyright (c) 2026 Speso Technologies Limited

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.


  

    
Ussd.Wordwrap 
    



      
Splits long text into width-wide chunks for truncate/1.
Not a byte-for-byte port of PHP's wordwrap() - this treats every run of
whitespace (including newlines) as breakable, then greedily packs words back into
lines up to width characters, hard-splitting any single word longer than width.
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          @spec chunks(String.t(), pos_integer()) :: [String.t()]


      



  


        

      


  

    
Ussd 
    



      
Build a USSD (Unstructured Supplementary Service Data) request/response cycle out
of Ussd.State modules.
alias Ussd.Context

context = Context.new(session_id, phone_number, input)

Ussd.build(context)
|> Ussd.use_initial_state(MyApp.States.Welcome)
|> Ussd.use_response(&Ussd.Responses.AfricasTalking.respond/3)
|> Ussd.run()
Each call into run/1 resolves exactly one screen: it looks up (or starts) the
session behind context, asks the current Ussd.State which transition/2 (or
back/2/paginate/1) matches context.input, renders the resulting state's menu,
and formats it via whatever was passed to use_response/2.
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        build(context)

      


        Starts a builder for the given request context.



    


    
      
        run(ussd)

      


        Resolves one screen and returns whatever use_response/2's formatter produces.



    


    
      
        use_configurator(ussd, module)

      


        Applies shared setup from a Ussd.Configurator module.



    


    
      
        use_continuing_state(ussd, mode, ttl \\ nil, continuing_state \\ nil)

      


        Configures resumable-session behavior for redials



    


    
      
        use_exception_handler(ussd, handler)

      


        Sets how an unhandled exception becomes a caller-visible message: a Ussd.ExceptionHandler module, or a 1-arity (exception -> message) function.



    


    
      
        use_initial_state(ussd, module)

      


        Sets the state (or action) a brand-new session starts in. Required before run/1
unless the session is already live.



    


    
      
        use_response(ussd, response)

      


        Sets how the final message is formatted: a Ussd.Response module, or a 3-arity (context, message, terminating? -> term) function.



    


    
      
        use_store(ussd, cache_module)

      


        Overrides which Ussd.Cache implementation backs this session's Ussd.Record (defaults to config :ussd, :cache).
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          @type t() :: %Ussd{
  context: Ussd.Context.t(),
  continuing_mode: Ussd.ContinuingMode.t(),
  continuing_state: module() | nil,
  continuing_ttl: pos_integer() | nil,
  exception_handler: (Exception.t() -> String.t()),
  initial_state: module() | nil,
  response: (Ussd.Context.t(), String.t(), boolean() -> term()),
  store: module() | nil
}
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          @spec build(Ussd.Context.t()) :: t()


      


Starts a builder for the given request context.
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          @spec run(t()) :: term()


      


Resolves one screen and returns whatever use_response/2's formatter produces.
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          @spec use_configurator(t(), module()) :: t()


      


Applies shared setup from a Ussd.Configurator module.

  



    

    

  
    
      
    
    
      use_continuing_state(ussd, mode, ttl \\ nil, continuing_state \\ nil)



        
          
        

    

  


  

      

          @spec use_continuing_state(
  t(),
  Ussd.ContinuingMode.t(),
  pos_integer() | nil,
  module() | nil
) :: t()


      


Configures resumable-session behavior for redials:
	:start (default) - every dial is a brand-new session.
	:continue - a redial silently resumes the previous session, kept alive for
ttl after each response.
	:confirm - a redial is routed to continuing_state (a module using
Ussd.State, continue: true), which asks the caller whether to resume.
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          @spec use_exception_handler(t(), module() | (Exception.t() -> String.t())) :: t()


      


Sets how an unhandled exception becomes a caller-visible message: a Ussd.ExceptionHandler module, or a 1-arity (exception -> message) function.
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          @spec use_initial_state(t(), module()) :: t()


      


Sets the state (or action) a brand-new session starts in. Required before run/1
unless the session is already live.
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          @spec use_response(
  t(),
  module() | (Ussd.Context.t(), String.t(), boolean() -> term())
) :: t()


      


Sets how the final message is formatted: a Ussd.Response module, or a 3-arity (context, message, terminating? -> term) function.
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          @spec use_store(t(), module()) :: t()


      


Overrides which Ussd.Cache implementation backs this session's Ussd.Record (defaults to config :ussd, :cache).

  


        

      


  

    
Ussd.Context 
    



      
The per-request context for a USSD interaction: who is dialing in (uid), which
group/session the request belongs to (gid), what they typed (input), and any
extra values the caller wants states/actions to see (bag).
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        get(context, key)

      


        Reads a value out of the bag set via with_bag/2, or nil if key isn't present.



    


    
      
        gid(context)

      


        The identifier shared across a caller's redials (typically their phone number).



    


    
      
        input(context)

      


        What the caller typed for this request. An empty string on the very first request of a session.



    


    
      
        new(uid, gid, input)

      


        Builds a new context. Raises if uid or gid is empty, mirroring the guarantees
callers need: every session must be uniquely and group-addressable.



    


    
      
        uid(context)

      


        The unique identifier for this specific dial-in (changes on every redial).



    


    
      
        with_bag(context, bag)

      


        Attaches arbitrary extra values (e.g. the phone's network, a request header) that
render/1, Ussd.Action.execute/1 and transition/back/paginate callbacks
can read back via get/2. Replaces any bag set previously - it isn't merged.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Context{
  bag: map(),
  gid: String.t(),
  input: String.t(),
  uid: String.t()
}
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          @spec get(t(), term()) :: term()


      


Reads a value out of the bag set via with_bag/2, or nil if key isn't present.
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          @spec gid(t()) :: String.t()


      


The identifier shared across a caller's redials (typically their phone number).
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          @spec input(t()) :: String.t()


      


What the caller typed for this request. An empty string on the very first request of a session.
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          @spec new(String.t(), String.t(), String.t()) :: t()


      


Builds a new context. Raises if uid or gid is empty, mirroring the guarantees
callers need: every session must be uniquely and group-addressable.
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          @spec uid(t()) :: String.t()


      


The unique identifier for this specific dial-in (changes on every redial).
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          @spec with_bag(t(), map()) :: t()


      


Attaches arbitrary extra values (e.g. the phone's network, a request header) that
render/1, Ussd.Action.execute/1 and transition/back/paginate callbacks
can read back via get/2. Replaces any bag set previously - it isn't merged.

  


        

      


  

    
Ussd.ContinuingMode 
    



      
The three ways a session can behave across a dropped call / redial:
	:start - every dial starts a brand-new session (the default).
	:continue - a redial silently resumes wherever the previous session left off.
	:confirm - a redial asks the caller (via a ContinueState) whether to resume.
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          @type t() :: :start | :continue | :confirm
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          @spec valid?(term()) :: boolean()


      



  


        

      


  

    
Ussd.Menu 
    



      
A fluent builder for the text a Ussd.State renders back to the caller.
Build one with build/0 and grow it with the pipe operator:
Ussd.Menu.build()
|> Ussd.Menu.text("Welcome")
|> Ussd.Menu.line("Select an option")
|> Ussd.Menu.listing(["Airtime", "Data Bundle"])
Implements String.Chars, so a menu can be interpolated or passed anywhere a
string is expected.
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        append(menu, fun)

      


        Appends another menu's content, or the menu built by a (menu -> menu) function.



    


    
      
        build()

      


        Starts an empty menu.



    


    
      
        format(menu, format, args \\ [])

      


        Appends :io_lib.format/2-formatted text, e.g. format(menu, "Balance: ~s", ["GHS 10"]).



    


    
      
        line(menu, text)

      


        Appends text followed by a newline.



    


    
      
        line_break(menu, times \\ 1)

      


        Appends times blank lines (default 1).



    


    
      
        listing(menu, items, opts \\ [])

      


        Appends a numbered listing of items.



    


    
      
        prepend(menu, fun)

      


        Prepends another menu's content, or the menu built by a (menu -> menu) function.



    


    
      
        text(menu, text)

      


        Appends raw text with no trailing newline.



    


    
      
        trans(menu, key, bindings \\ %{}, locale \\ nil)

      


        Appends key translated via the configured Gettext backend (see trans/4).



    


    
      
        trans_line(menu, key, bindings \\ %{}, locale \\ nil)

      


        Like trans/4, but followed by a newline - the translated counterpart to line/2.
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          @type t() :: %Ussd.Menu{content: String.t()}
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          @spec append(t(), t() | (t() -> t())) :: t()


      


Appends another menu's content, or the menu built by a (menu -> menu) function.
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          @spec build() :: t()


      


Starts an empty menu.
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          @spec format(t(), String.t() | charlist(), [term()]) :: t()


      


Appends :io_lib.format/2-formatted text, e.g. format(menu, "Balance: ~s", ["GHS 10"]).
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          @spec line(t(), String.t()) :: t()


      


Appends text followed by a newline.
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Appends times blank lines (default 1).
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          @spec listing(t(), [String.Chars.t()], keyword()) :: t()


      


Appends a numbered listing of items.
Options:
	:numbering - (index :: non_neg_integer() -> String.Chars.t()), defaults to &(&1 + 1)
	:spacer - separates the number from the item, defaults to "."
	:divider - separates items, defaults to "\n"
	:page / :per_page - slice items before rendering, like Laravel's paginated listings
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          @spec prepend(t(), t() | (t() -> t())) :: t()


      


Prepends another menu's content, or the menu built by a (menu -> menu) function.
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          @spec text(t(), String.t()) :: t()


      


Appends raw text with no trailing newline.
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          @spec trans(t(), String.t(), map(), String.t() | nil) :: t()


      


Appends key translated via the configured Gettext backend (see trans/4).
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          @spec trans_line(t(), String.t(), map(), String.t() | nil) :: t()


      


Like trans/4, but followed by a newline - the translated counterpart to line/2.

  


        

      


  

    
Ussd.Record 
    



      
Per-session storage, scoped to a Ussd.Context's uid/gid and backed by a
pluggable Ussd.Cache.
Every key is namespaced by the caller's uid, unless public: true is passed, in
which case it's namespaced by gid instead - this is how "continuing" sessions
hand a value from one uid (the expired session) to the next (the redial), and how
pagination/truncation counters survive a state being re-entered.
record = Ussd.Record.new(context.uid, context.gid)
record |> Ussd.Record.set("otp", "1234", ttl: 300)
record |> Ussd.Record.get("otp")

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        decrement(record, key, amount \\ 1, opts \\ [])

      


        Subtracts amount (default 1) from key, starting from 0 if unset, and returns the new value.



    


    
      
        forget(record, key, opts \\ [])

      


        Deletes key.



    


    
      
        forget_many(record, keys, opts \\ [])

      


        Deletes several keys at once.



    


    
      
        get(record, key, default \\ nil, opts \\ [])

      


        Reads key, or default if it isn't set (or has expired). See set/4 for :public.



    


    
      
        get_encrypted(record, key, default \\ nil, opts \\ [])

      


        Reads and decrypts a value stored with set_encrypted/4, or default if it isn't set.



    


    
      
        get_many(record, keys, default \\ nil, opts \\ [])

      


        Reads several keys at once, in order, each falling back to default if unset.



    


    
      
        has?(record, key, opts \\ [])

      


        Whether key is currently set. Pass public: true to check the gid-scoped copy instead of the uid-scoped one.



    


    
      
        increment(record, key, amount \\ 1, opts \\ [])

      


        Adds amount (default 1) to key, starting from 0 if unset, and returns the new value.



    


    
      
        locale(record)

      


        The locale last set for this session via set_locale/2, or nil.



    


    
      
        new(uid, gid, cache \\ nil)

      


        Builds a record scoped to uid/gid. cache overrides config :ussd, :cache
(which itself defaults to Ussd.Cache.ETS) for just this record.



    


    
      
        set(record, key, value, opts \\ [])

      


        Stores value under key.



    


    
      
        set_encrypted(record, key, value, opts \\ [])

      


        Like set/4, but encrypts value first (AES-256-GCM, keyed by
config :ussd, :encryption_key) so it's unreadable at rest - use for PINs,
account numbers, and other sensitive values. Read it back with get_encrypted/4,
never with plain get/4.
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        Persists the caller's chosen locale across requests in this session.
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        Like set/4, for several key => value pairs at once. Same :ttl/:public options, applied to every key.
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Subtracts amount (default 1) from key, starting from 0 if unset, and returns the new value.
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          @spec forget(t(), String.t(), keyword()) :: :ok


      


Deletes key.

  



    

  
    
      
    
    
      forget_many(record, keys, opts \\ [])



        
          
        

    

  


  

      

          @spec forget_many(t(), [String.t()], keyword()) :: :ok


      


Deletes several keys at once.

  



    

    

  
    
      
    
    
      get(record, key, default \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec get(t(), String.t(), term(), keyword()) :: term()


      


Reads key, or default if it isn't set (or has expired). See set/4 for :public.

  



    

    

  
    
      
    
    
      get_encrypted(record, key, default \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec get_encrypted(t(), String.t(), term(), keyword()) :: term()


      


Reads and decrypts a value stored with set_encrypted/4, or default if it isn't set.

  



    

    

  
    
      
    
    
      get_many(record, keys, default \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec get_many(t(), [String.t()], term(), keyword()) :: [term()]


      


Reads several keys at once, in order, each falling back to default if unset.

  



    

  
    
      
    
    
      has?(record, key, opts \\ [])



        
          
        

    

  


  

      

          @spec has?(t(), String.t(), keyword()) :: boolean()


      


Whether key is currently set. Pass public: true to check the gid-scoped copy instead of the uid-scoped one.

  



    

    

  
    
      
    
    
      increment(record, key, amount \\ 1, opts \\ [])



        
          
        

    

  


  

      

          @spec increment(t(), String.t(), integer(), keyword()) :: integer()


      


Adds amount (default 1) to key, starting from 0 if unset, and returns the new value.

  



  
    
      
    
    
      locale(record)



        
          
        

    

  


  

      

          @spec locale(t()) :: String.t() | nil


      


The locale last set for this session via set_locale/2, or nil.

  



    

  
    
      
    
    
      new(uid, gid, cache \\ nil)



        
          
        

    

  


  

      

          @spec new(String.t(), String.t(), module() | nil) :: t()


      


Builds a record scoped to uid/gid. cache overrides config :ussd, :cache
(which itself defaults to Ussd.Cache.ETS) for just this record.

  



    

  
    
      
    
    
      set(record, key, value, opts \\ [])



        
          
        

    

  


  

      

          @spec set(t(), String.t(), term(), keyword()) :: :ok


      


Stores value under key.
Options:
	:ttl - seconds until the value expires; nil (default) means it never
expires on its own
	:public - store under gid instead of uid, so it's visible to a future
redial under a different uid (default false)


  



    

  
    
      
    
    
      set_encrypted(record, key, value, opts \\ [])



        
          
        

    

  


  

      

          @spec set_encrypted(t(), String.t(), term(), keyword()) :: :ok


      


Like set/4, but encrypts value first (AES-256-GCM, keyed by
config :ussd, :encryption_key) so it's unreadable at rest - use for PINs,
account numbers, and other sensitive values. Read it back with get_encrypted/4,
never with plain get/4.

  



  
    
      
    
    
      set_locale(record, locale)



        
          
        

    

  


  

      

          @spec set_locale(t(), String.t()) :: :ok


      


Persists the caller's chosen locale across requests in this session.

  



    

  
    
      
    
    
      set_many(record, values, opts \\ [])



        
          
        

    

  


  

      

          @spec set_many(t(), map() | keyword(), keyword()) :: :ok


      


Like set/4, for several key => value pairs at once. Same :ttl/:public options, applied to every key.

  


        

      


  

    
Ussd.Action behaviour
    



      
A one-shot decision point that runs once, with no screen shown to the caller, and
resolves to the next module in the flow.
Useful when the next state can't be expressed as a static transition/2 - e.g. it
depends on an HTTP call or a database lookup:
defmodule MyApp.Actions.LoadAccount do
  @behaviour Ussd.Action

  @impl Ussd.Action
  def execute(context) do
    case Accounts.find(Ussd.Context.get(context, :phone)) do
      {:ok, _account} -> MyApp.States.Dashboard
      :error -> MyApp.States.Registration
    end
  end
end
The engine keeps calling execute/1 while the result is itself an Ussd.Action,
so actions can chain, and stops once it reaches a real Ussd.State.

      


      
        Summary


  
    Callbacks
  


    
      
        execute(t)

      


        Resolves the next module in the flow: another Ussd.Action to keep chaining, or a Ussd.State to render.



    





      


      
        Callbacks


        


  
    
      
    
    
      execute(t)



        
          
        

    

  


  

      

          @callback execute(Ussd.Context.t()) :: module()


      


Resolves the next module in the flow: another Ussd.Action to keep chaining, or a Ussd.State to render.

  


        

      


  

    
Ussd.Configurator behaviour
    



      
Groups repeated Ussd.use_*/2 setup so it can be shared across controllers/entry
points instead of copy-pasted.
defmodule MyApp.UssdConfigurator do
  @behaviour Ussd.Configurator

  @impl Ussd.Configurator
  def configure(ussd) do
    ussd
    |> Ussd.use_response(&Ussd.Responses.AfricasTalking.respond/3)
    |> Ussd.use_exception_handler(&MyApp.UssdErrors.handle/1)
  end
end

Ussd.build(context)
|> Ussd.use_configurator(MyApp.UssdConfigurator)
|> Ussd.use_initial_state(MyApp.States.Welcome)
|> Ussd.run()

      


      
        Summary


  
    Callbacks
  


    
      
        configure(t)

      


        Applies this configurator's setup to ussd and returns the updated builder.



    





      


      
        Callbacks


        


  
    
      
    
    
      configure(t)



        
          
        

    

  


  

      

          @callback configure(Ussd.t()) :: Ussd.t()


      


Applies this configurator's setup to ussd and returns the updated builder.

  


        

      


  

    
Ussd.ContinueState behaviour
    



      
Additional behaviour required of a state declared with use Ussd.State, continue: true.
Passed to Ussd.use_continuing_state/4 under :confirm mode: when a caller
redials into a session that timed out, this state's render/1 asks whether to
resume, and confirm/0 returns the Ussd.Decision that recognizes a "yes".

      


      
        Summary


  
    Callbacks
  


    
      
        confirm()

      


        The decision that recognizes the caller agreeing to resume their previous session.



    





      


      
        Callbacks


        


  
    
      
    
    
      confirm()



        
          
        

    

  


  

      

          @callback confirm() :: Ussd.Decision.t()


      


The decision that recognizes the caller agreeing to resume their previous session.

  


        

      


  

    
Ussd.ExceptionHandler behaviour
    



      
Turns an exception raised while running a flow into a message the caller sees,
instead of a dead session.
defmodule MyApp.UssdErrors do
  @behaviour Ussd.ExceptionHandler

  @impl Ussd.ExceptionHandler
  def handle(_exception), do: "Sorry, something went wrong. Please try again."
end
Wired in via Ussd.use_exception_handler/2, either as a module implementing this
behaviour or as a 1-arity function.

      


      
        Summary


  
    Callbacks
  


    
      
        handle(t)

      


        Turns exception into the message the caller sees. The session always ends after this.



    





      


      
        Callbacks


        


  
    
      
    
    
      handle(t)



        
          
        

    

  


  

      

          @callback handle(Exception.t()) :: String.t()


      


Turns exception into the message the caller sees. The session always ends after this.

  


        

      


  

    
Ussd.Pagination behaviour
    



      
Mix into a state alongside a paginate/1 declaration to page a long listing
without hand-rolling the bookkeeping:
defmodule MyApp.States.Products do
  use Ussd.State
  use Ussd.Pagination, per_page: 5

  alias Ussd.Decisions.Equal

  paginate next: Equal.new("#"), previous: Equal.new("0")
  transition Ussd.Decisions.Fallback.new(), to: MyApp.States.ProductDetail

  @impl Ussd.Pagination
  def get_items(_context), do: Catalog.list_products()

  @impl Ussd.State
  def render(context) do
    Ussd.Menu.build()
    |> Ussd.Menu.listing(get_items(context), page: current_page(context))
    |> Ussd.Menu.line(if has_next_page?(context), do: "#. More")
  end
end
Requires get_items/1; per_page can be given either as the :per_page option to
use Ussd.Pagination or by implementing per_page/1 yourself.

      


      
        Summary


  
    Callbacks
  


    
      
        get_items(t)

      


        The full, unpaged list of items being paginated.



    


    
      
        per_page(t)

      


        How many items to show per page. Auto-implemented when use Ussd.Pagination, per_page: n is given.



    





      


      
        Callbacks


        


  
    
      
    
    
      get_items(t)



        
          
        

    

  


  

      

          @callback get_items(Ussd.Context.t()) :: list()


      


The full, unpaged list of items being paginated.

  



  
    
      
    
    
      per_page(t)



        
          
        

    

  


  

      

          @callback per_page(Ussd.Context.t()) :: pos_integer()


      


How many items to show per page. Auto-implemented when use Ussd.Pagination, per_page: n is given.

  


        

      


  

    
Ussd.State behaviour
    



      
A screen in a USSD flow.
defmodule MyApp.States.Welcome do
  use Ussd.State, initial: true

  alias Ussd.Decisions.Equal

  transition Equal.new("1"), to: MyApp.States.Airtime
  transition Equal.new("2"), to: MyApp.States.DataBundle

  @impl Ussd.State
  def render(_context) do
    Ussd.Menu.build()
    |> Ussd.Menu.line("Welcome")
    |> Ussd.Menu.listing(["Airtime", "Data Bundle"])
  end
end
use Ussd.State accepts:
	:initial - advisory metadata (default false) read by mix ussd.lint to
auto-discover flow entry points when none are given explicitly. It is not
enforced by Ussd.use_initial_state/2.
	:continue - when true, also requires @behaviour Ussd.ContinueState (a
confirm/0 callback), and marks this state eligible as the
continuing_state argument to Ussd.use_continuing_state/4.

Inside the module body, five macros build the state's routing:
	transition(decision, to: Module, callback: fun \\ nil) - repeatable; the
first one whose decision matches the input wins.
	back(decision, callback: fun \\ nil) - returns to whatever state pushed
this one onto the session's back-stack.
	paginate(next: decision, previous: decision \\ nil, callback: fun \\ nil) -
requires use Ussd.Pagination in the same module.
	truncate(limit: n, ending: string, more: decision) - caps how much of
render/1's output is returned per screen.
	terminate() - marks this state as ending the session once reached with no
further input expected.

A state with none of these raises Ussd.Exceptions.NextStateNotFoundError the
moment it's reached with input that doesn't match anything - mix ussd.lint finds
these before your users do.

      


      
        Summary


  
    Callbacks
  


    
      
        render(t)

      


    





  
    Functions
  


    
      
        back(decision, opts \\ [])

      


        Registers this state's back-navigation rule.



    


    
      
        paginate(opts)

      


        Registers this state's pagination rule. Requires use Ussd.Pagination.



    


    
      
        terminate()

      


        Marks this state as ending the session once reached.



    


    
      
        transition(decision, opts)

      


        Registers a routing rule: when decision matches the input, move to to:.



    


    
      
        truncate(opts)

      


        Registers this state's response-truncation rule.



    





      


      
        Callbacks


        


  
    
      
    
    
      render(t)



        
          
        

    

  


  

      

          @callback render(Ussd.Context.t()) :: Ussd.Menu.t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      back(decision, opts \\ [])


        (macro)


        
          
        

    

  


  

Registers this state's back-navigation rule.

  



  
    
      
    
    
      paginate(opts)


        (macro)


        
          
        

    

  


  

Registers this state's pagination rule. Requires use Ussd.Pagination.

  



  
    
      
    
    
      terminate()


        (macro)


        
          
        

    

  


  

Marks this state as ending the session once reached.

  



  
    
      
    
    
      transition(decision, opts)


        (macro)


        
          
        

    

  


  

Registers a routing rule: when decision matches the input, move to to:.

  



  
    
      
    
    
      truncate(opts)


        (macro)


        
          
        

    

  


  

Registers this state's response-truncation rule.

  


        

      


  

    
Ussd.Decision protocol
    



      
Something that can look at the caller's raw input and say yes or no.
Implemented by every struct in Ussd.Decisions.*, and by anything you build
yourself - a decision is just a struct plus a decide/2 clause, so a custom one is
as small as:
defmodule MyApp.Decisions.EvenLength do
  defstruct []

  defimpl Ussd.Decision do
    def decide(_decision, actual), do: rem(String.length(actual), 2) == 0
  end
end
Used from transition/2, back/2, paginate/2 and truncate/2 inside
use Ussd.State.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        decide(decision, actual)

      


        Whether actual (the caller's raw input) satisfies this decision.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      decide(decision, actual)



        
          
        

    

  


  

      

          @spec decide(t(), String.t()) :: boolean()


      


Whether actual (the caller's raw input) satisfies this decision.

  


        

      


  

    
Ussd.Decisions.Between 
    



      
Matches when low <= input <= high (numeric-aware, so Between.new(1, 10) matches
"9" and "10" correctly instead of comparing them as strings).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(low, high)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.Between{
  high: String.t() | number(),
  low: String.t() | number()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(low, high)



        
          
        

    

  


  

      

          @spec new(String.t() | number(), String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.Equal 
    



      
Matches when the input equals expected (numeric-aware: "7" matches 7).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(expected)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.Equal{expected: String.t() | number()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(expected)



        
          
        

    

  


  

      

          @spec new(String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.Fallback 
    



      
Always matches. Use as the last transition/2 in a state to give it a default route.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.Fallback{}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      



  


        

      


  

    
Ussd.Decisions.GreaterThan 
    



      
Matches when the input is greater than expected (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(expected)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.GreaterThan{expected: String.t() | number()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(expected)



        
          
        

    

  


  

      

          @spec new(String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.GreaterThanOrEqualTo 
    



      
Matches when the input is greater than or equal to expected (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(expected)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.GreaterThanOrEqualTo{expected: String.t() | number()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(expected)



        
          
        

    

  


  

      

          @spec new(String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.In 
    



      
Matches when the input equals one of values (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(values)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.In{values: [String.t() | number()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(values)



        
          
        

    

  


  

      

          @spec new([String.t() | number()]) :: t()


      



  


        

      


  

    
Ussd.Decisions.IsNumeric 
    



      
Matches when the input parses fully as an integer or float.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.IsNumeric{}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      



  


        

      


  

    
Ussd.Decisions.Length 
    



      
Matches when the input is exactly length characters long.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(length)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.Length{length: non_neg_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(length)



        
          
        

    

  


  

      

          @spec new(non_neg_integer()) :: t()


      



  


        

      


  

    
Ussd.Decisions.LessThan 
    



      
Matches when the input is less than expected (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(expected)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.LessThan{expected: String.t() | number()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(expected)



        
          
        

    

  


  

      

          @spec new(String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.LessThanOrEqualTo 
    



      
Matches when the input is less than or equal to expected (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(expected)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.LessThanOrEqualTo{expected: String.t() | number()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(expected)



        
          
        

    

  


  

      

          @spec new(String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.NotBetween 
    



      
Matches when the input is outside [low, high] (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(low, high)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.NotBetween{
  high: String.t() | number(),
  low: String.t() | number()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(low, high)



        
          
        

    

  


  

      

          @spec new(String.t() | number(), String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.NotEqual 
    



      
Matches when the input does not equal expected (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(expected)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.NotEqual{expected: String.t() | number()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(expected)



        
          
        

    

  


  

      

          @spec new(String.t() | number()) :: t()


      



  


        

      


  

    
Ussd.Decisions.NotIn 
    



      
Matches when the input equals none of values (numeric-aware).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(values)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.NotIn{values: [String.t() | number()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(values)



        
          
        

    

  


  

      

          @spec new([String.t() | number()]) :: t()


      



  


        

      


  

    
Ussd.Decisions.Regex 
    



      
Matches when the input matches pattern, e.g. Regex.new(~r/^[0-9]{4}$/).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(pattern)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Decisions.Regex{pattern: Regex.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(pattern)



        
          
        

    

  


  

      

          @spec new(Regex.t()) :: t()


      



  


        

      


  

    
Ussd.Response behaviour
    



      
Shapes the engine's result into whatever your gateway expects. Wired in via
Ussd.use_response/2, either as a module implementing this behaviour or as a
3-arity function (context, message, terminating? -> term).
The context is passed explicitly (unlike Laravel's Response, which pulls it from
the service container) so a formatter's dependencies are visible in its signature.
Ships six ready-made formatters under Ussd.Responses.* for Africa's Talking,
Speso, Nalo, Nsano, Moolre and Arkesel.

      


      
        Summary


  
    Callbacks
  


    
      
        respond(t, message, terminating?)

      


        Formats the resolved message and terminating? flag into the shape your gateway expects.



    





      


      
        Callbacks


        


  
    
      
    
    
      respond(t, message, terminating?)



        
          
        

    

  


  

      

          @callback respond(Ussd.Context.t(), message :: String.t(), terminating? :: boolean()) ::
  term()


      


Formats the resolved message and terminating? flag into the shape your gateway expects.

  


        

      


  

    
Ussd.Responses.AfricasTalking 
    



      
Formats a response for the Africa's Talking USSD gateway.

      




  

    
Ussd.Responses.Arkesel 
    



      
Formats a response for the Arkesel USSD gateway.
userID comes from config :ussd, :arkesel_user_id (Arkesel's equivalent of the
Laravel package's services.arkesel.ussd_user_id config value).

      




  

    
Ussd.Responses.Moolre 
    



      
Formats a response for the Moolre USSD gateway.

      




  

    
Ussd.Responses.Nalo 
    



      
Formats a response for the Nalo USSD gateway.

      




  

    
Ussd.Responses.Nsano 
    



      
Formats a response for the Nsano USSD gateway.

      




  

    
Ussd.Responses.Speso 
    



      
Formats a response for the Speso USSD gateway.

      




  

    
Ussd.Cache behaviour
    



      
The storage contract Ussd.Record (and therefore session state) is built on.
Ship your own implementation (backed by Redis, :cachex, Mnesia, ...) and point
Ussd.Record at it via config :ussd, :cache, MyApp.UssdCache, or via
Ussd.use_store/2 per-request. The default, Ussd.Cache.ETS, is process-local and
fine for a single node; anything multi-node needs a shared backend.

      


      
        Summary


  
    Types
  


    
      
        key()

      


    


    
      
        ttl()

      


    





  
    Callbacks
  


    
      
        decrement(key, amount)

      


        Subtracts amount from key, treating an unset key as starting from 0, and returns the new value.



    


    
      
        forget(key)

      


        Deletes key.



    


    
      
        get(key, default)

      


        Reads key, or default if it's unset or has expired.



    


    
      
        has?(key)

      


        Whether key is currently set (and not expired).



    


    
      
        increment(key, amount)

      


        Adds amount to key, treating an unset key as starting from 0, and returns the new value.



    


    
      
        set(key, value, ttl)

      


        Stores value under key. ttl, in seconds, is nil when the value should never expire on its own.



    





      


      
        Types


        


  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @type key() :: String.t()


      



  



  
    
      
    
    
      ttl()



        
          
        

    

  


  

      

          @type ttl() :: pos_integer() | nil


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      decrement(key, amount)



        
          
        

    

  


  

      

          @callback decrement(key(), amount :: integer()) :: integer()


      


Subtracts amount from key, treating an unset key as starting from 0, and returns the new value.

  



  
    
      
    
    
      forget(key)



        
          
        

    

  


  

      

          @callback forget(key()) :: :ok


      


Deletes key.

  



  
    
      
    
    
      get(key, default)



        
          
        

    

  


  

      

          @callback get(key(), default :: term()) :: term()


      


Reads key, or default if it's unset or has expired.

  



  
    
      
    
    
      has?(key)



        
          
        

    

  


  

      

          @callback has?(key()) :: boolean()


      


Whether key is currently set (and not expired).

  



  
    
      
    
    
      increment(key, amount)



        
          
        

    

  


  

      

          @callback increment(key(), amount :: integer()) :: integer()


      


Adds amount to key, treating an unset key as starting from 0, and returns the new value.

  



  
    
      
    
    
      set(key, value, ttl)



        
          
        

    

  


  

      

          @callback set(key(), value :: term(), ttl()) :: :ok


      


Stores value under key. ttl, in seconds, is nil when the value should never expire on its own.

  


        

      


  

    
Ussd.Cache.ETS 
    



      
Default Ussd.Cache implementation: a supervised GenServer owning a public, named
ETS table.
Unlike the table the old Ussd.Record used directly, entries here carry a real
expiry: reads lazily drop expired entries, and a periodic sweep (every
config :ussd, :cache_sweep_interval, :timer.minutes(1), default one minute)
reclaims sessions nobody ever explicitly closed - the previous implementation kept
every session in memory forever unless the flow ended with an explicit "prompt"
action.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts \\ [])

      


        Starts the cache's supervised GenServer. Accepts :sweep_interval (milliseconds)
to override config :ussd, :cache_sweep_interval for this one process - normally
you don't call this yourself; Ussd.Application starts it as part of the app's
supervision tree.



    





      


      
        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()


      


Starts the cache's supervised GenServer. Accepts :sweep_interval (milliseconds)
to override config :ussd, :cache_sweep_interval for this one process - normally
you don't call this yourself; Ussd.Application starts it as part of the app's
supervision tree.

  


        

      


  

    
Ussd.Test 
    



      
A fluent helper for exercising a USSD flow end-to-end in ExUnit tests, mirroring a
caller dialing in and replying screen by screen.
import Ussd.Test

test "buying airtime" do
  build(MyApp.States.Welcome)
  |> start()
  |> assert_see("Welcome")
  |> input("1")
  |> assert_see("Enter amount")
  |> input("5")
  |> assert_terminated()
end
assert_see/2 and assert_terminated/1 work against the default test response
(a {message, terminating?} tuple) or against a configured use_response/2 whose
result looks like %{message: ..., terminating: ...}. Anything else is matched
against its inspect/1'd form, which still substring-matches for assert_see/2
but leaves the terminating flag unknown - prefer the default response unless
you're specifically testing a Ussd.Response formatter.
Each acting_as/2 name gets its own session id and its own remembered screen, so
switching between callers and back doesn't lose or mix up either one's state.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        acting_as(test, actor)

      


        Switches which simulated caller is dialing in. Assertions and input/2 after this
apply to actor. The first time a given name is used it dials in fresh (like
start/2); switching back to a name used before restores exactly what that caller
last saw, with no re-dispatch.



    


    
      
        additional(test, bag)

      


        Sets the extra Ussd.Context bag values every dispatch in this session sees.



    


    
      
        assert_context_has(test, key, expectation \\ nil)

      


        Asserts key is present in the Ussd.Context bag from the last dispatch.
With no expectation, just asserts it's non-nil; pass a value to compare
equality, or a 1-arity function to assert a predicate against it.



    


    
      
        assert_context_missing(test, key)

      


        Asserts key is absent (or nil) in the Ussd.Context bag from the last dispatch.



    


    
      
        assert_not_terminated(test)

      


        Asserts the session is still awaiting input after the last dispatch.



    


    
      
        assert_record_has(test, key, expectation \\ nil)

      


        Asserts key is set on the current actor's Ussd.Record. See assert_context_has/3 for expectation.



    


    
      
        assert_record_missing(test, key)

      


        Asserts key is unset on the current actor's Ussd.Record.



    


    
      
        assert_see(test, expected)

      


        Asserts the current screen's message contains expected. Returns test unchanged so it chains.



    


    
      
        assert_terminated(test)

      


        Asserts the session ended on the last dispatch.



    


    
      
        build(initial_state)

      


        Starts configuring a test session for initial_state.



    


    
      
        input(test, input)

      


        Replies with input, as if the caller typed it and pressed send.



    


    
      
        start(test, input \\ "")

      


        Dials in for the first time, optionally with an initial input (e.g. a shortcode).



    


    
      
        timeout(test, ttl_seconds, input \\ "")

      


        Simulates the current actor redialing after a dropped call: sleeps for
ttl_seconds (plus a small buffer, so a continuing_ttl of a matching or shorter
duration actually expires), then dispatches input under a brand-new session id
for the same caller - the same thing a real "new dial, same phone number" looks
like to Ussd.use_continuing_state/4. Keep TTLs short in tests - this really
sleeps the test process.



    


    
      
        use_configurator(test, configurator)

      


        Applies a Ussd.Configurator to every dispatch in this test session.



    


    
      
        use_continuing_state(test, mode, ttl \\ nil, continuing_state \\ nil)

      


        Configures resumable-session behavior for this test session - see Ussd.use_continuing_state/4.



    


    
      
        use_exception_handler(test, handler)

      


        Overrides the exception handler under test.



    


    
      
        use_response(test, response)

      


        Overrides the response formatter under test, instead of the DSL's own default {message, terminating?} tuple.



    


    
      
        use_store(test, store)

      


        Overrides which Ussd.Cache implementation this test session's Ussd.Record calls use.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Ussd.Test{
  actor: term(),
  actors: term(),
  bag: term(),
  configurators: term(),
  continuing_mode: term(),
  continuing_state: term(),
  continuing_ttl: term(),
  exception_handler: term(),
  initial_state: term(),
  response: term(),
  started?: term(),
  store: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      acting_as(test, actor)



        
          
        

    

  


  

      

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


      


Switches which simulated caller is dialing in. Assertions and input/2 after this
apply to actor. The first time a given name is used it dials in fresh (like
start/2); switching back to a name used before restores exactly what that caller
last saw, with no re-dispatch.

  



  
    
      
    
    
      additional(test, bag)



        
          
        

    

  


  

      

          @spec additional(t(), map()) :: t()


      


Sets the extra Ussd.Context bag values every dispatch in this session sees.

  



    

  
    
      
    
    
      assert_context_has(test, key, expectation \\ nil)



        
          
        

    

  


  

      

          @spec assert_context_has(t(), term(), term() | (term() -> boolean()) | nil) :: t()


      


Asserts key is present in the Ussd.Context bag from the last dispatch.
With no expectation, just asserts it's non-nil; pass a value to compare
equality, or a 1-arity function to assert a predicate against it.

  



  
    
      
    
    
      assert_context_missing(test, key)



        
          
        

    

  


  

      

          @spec assert_context_missing(t(), term()) :: t()


      


Asserts key is absent (or nil) in the Ussd.Context bag from the last dispatch.

  



  
    
      
    
    
      assert_not_terminated(test)



        
          
        

    

  


  

      

          @spec assert_not_terminated(t()) :: t()


      


Asserts the session is still awaiting input after the last dispatch.

  



    

  
    
      
    
    
      assert_record_has(test, key, expectation \\ nil)



        
          
        

    

  


  

      

          @spec assert_record_has(t(), String.t(), term() | (term() -> boolean()) | nil) :: t()


      


Asserts key is set on the current actor's Ussd.Record. See assert_context_has/3 for expectation.

  



  
    
      
    
    
      assert_record_missing(test, key)



        
          
        

    

  


  

      

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


      


Asserts key is unset on the current actor's Ussd.Record.

  



  
    
      
    
    
      assert_see(test, expected)



        
          
        

    

  


  

      

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


      


Asserts the current screen's message contains expected. Returns test unchanged so it chains.

  



  
    
      
    
    
      assert_terminated(test)



        
          
        

    

  


  

      

          @spec assert_terminated(t()) :: t()


      


Asserts the session ended on the last dispatch.

  



  
    
      
    
    
      build(initial_state)



        
          
        

    

  


  

      

          @spec build(module()) :: t()


      


Starts configuring a test session for initial_state.

  



  
    
      
    
    
      input(test, input)



        
          
        

    

  


  

      

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


      


Replies with input, as if the caller typed it and pressed send.

  



    

  
    
      
    
    
      start(test, input \\ "")



        
          
        

    

  


  

      

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


      


Dials in for the first time, optionally with an initial input (e.g. a shortcode).

  



    

  
    
      
    
    
      timeout(test, ttl_seconds, input \\ "")



        
          
        

    

  


  

      

          @spec timeout(t(), pos_integer(), String.t()) :: t()


      


Simulates the current actor redialing after a dropped call: sleeps for
ttl_seconds (plus a small buffer, so a continuing_ttl of a matching or shorter
duration actually expires), then dispatches input under a brand-new session id
for the same caller - the same thing a real "new dial, same phone number" looks
like to Ussd.use_continuing_state/4. Keep TTLs short in tests - this really
sleeps the test process.

  



  
    
      
    
    
      use_configurator(test, configurator)



        
          
        

    

  


  

      

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


      


Applies a Ussd.Configurator to every dispatch in this test session.

  



    

    

  
    
      
    
    
      use_continuing_state(test, mode, ttl \\ nil, continuing_state \\ nil)



        
          
        

    

  


  

      

          @spec use_continuing_state(
  t(),
  Ussd.ContinuingMode.t(),
  pos_integer() | nil,
  module() | nil
) :: t()


      


Configures resumable-session behavior for this test session - see Ussd.use_continuing_state/4.

  



  
    
      
    
    
      use_exception_handler(test, handler)



        
          
        

    

  


  

      

          @spec use_exception_handler(t(), module() | function()) :: t()


      


Overrides the exception handler under test.

  



  
    
      
    
    
      use_response(test, response)



        
          
        

    

  


  

      

          @spec use_response(t(), module() | function()) :: t()


      


Overrides the response formatter under test, instead of the DSL's own default {message, terminating?} tuple.

  



  
    
      
    
    
      use_store(test, store)



        
          
        

    

  


  

      

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


      


Overrides which Ussd.Cache implementation this test session's Ussd.Record calls use.

  


        

      


  

    
Ussd.Exceptions.ActiveStateNotFoundError exception
    



      
Raised when a session is marked as initialized but its active state is missing from the record.

      




  

    
Ussd.Exceptions.GlobalIdentifierEmptyError exception
    



      
Raised when a Ussd.Context is built with an empty gid.

      




  

    
Ussd.Exceptions.InvalidConfiguratorError exception
    



      
Raised when Ussd.use_configurator/2 is given a module that doesn't implement Ussd.Configurator.

      




  

    
Ussd.Exceptions.InvalidContinueStateError exception
    



      
Raised when continuing mode is :confirm but no valid continuing state (continue: true, with confirm/0) was given.

      




  

    
Ussd.Exceptions.InvalidContinuingModeError exception
    



      
Raised when Ussd.use_continuing_state/4 is given something other than :start, :continue or :confirm.

      




  

    
Ussd.Exceptions.InvalidExceptionHandlerError exception
    



      
Raised when Ussd.use_exception_handler/2 is given something that isn't a 1-arity function or a Ussd.ExceptionHandler module.

      




  

    
Ussd.Exceptions.InvalidInitialStateError exception
    



      
Raised when Ussd.use_initial_state/2 is given a module that isn't a Ussd.State.

      




  

    
Ussd.Exceptions.InvalidResponseError exception
    



      
Raised when Ussd.use_response/2 is given something that isn't a 2-arity function or a Ussd.Response module.

      




  

    
Ussd.Exceptions.InvalidStateError exception
    



      
Raised when an Ussd.Action chain resolves to a module that isn't a Ussd.State.

      




  

    
Ussd.Exceptions.NextStateNotFoundError exception
    



      
Raised when a Ussd.State has no transition, back, paginate or terminate
clause that matches the caller's input.

      




  

    
Ussd.Exceptions.NoEncryptionKeyConfiguredError exception
    



      
Raised by Ussd.Record.set_encrypted/4 and get_encrypted/4 when no encryption key
is configured. Set config :ussd, :encryption_key, "..." (any length; it is hashed
down to an AES-256 key).

      




  

    
Ussd.Exceptions.NoGettextBackendConfiguredError exception
    



      
Raised by Ussd.Menu.trans/4 when no Gettext backend is configured.
Add :gettext to your dependencies and set config :ussd, :gettext_backend, MyApp.Gettext.

      




  

    
Ussd.Exceptions.NoInitialStateProvidedError exception
    



      
Raised by Ussd.run/1 when no initial state was set via Ussd.use_initial_state/2.

      




  

    
Ussd.Exceptions.UniqueIdentifierEmptyError exception
    



      
Raised when a Ussd.Context is built with an empty uid.

      




  

    
mix ussd.gen.action 
    



      
Generates a new Ussd.Action module.
mix ussd.gen.action LoadAccount
Writes to lib/<namespace>/actions/<name>.ex.

      




  

    
mix ussd.gen.configurator 
    



      
Generates a new Ussd.Configurator module.
mix ussd.gen.configurator Default
Writes to lib/<namespace>/configurators/<name>.ex.

      




  

    
mix ussd.gen.decision 
    



      
Generates a new Ussd.Decision implementation.
mix ussd.gen.decision EvenLength
Writes to lib/<namespace>/decisions/<name>.ex.

      




  

    
mix ussd.gen.exception_handler 
    



      
Generates a new Ussd.ExceptionHandler module.
mix ussd.gen.exception_handler Default
Writes to lib/<namespace>/exception_handlers/<name>.ex.

      




  

    
mix ussd.gen.response 
    



      
Generates a new Ussd.Response module.
mix ussd.gen.response MyGateway
Writes to lib/<namespace>/responses/<name>.ex.

      




  

    
mix ussd.gen.state 
    



      
Generates a new Ussd.State module.
mix ussd.gen.state Welcome
mix ussd.gen.state Welcome --initial
mix ussd.gen.state Confirm --continue
Writes to lib/<namespace>/states/<name>.ex, where <namespace> defaults to
<YourApp>.Ussd (override with config :ussd, :namespace, "MyApp.Ussd").

      




  

    
mix ussd.graph 
    



      
mix ussd.graph MyApp.Ussd.States.Welcome
mix ussd.graph MyApp.Ussd.States.Welcome --output flow.mmd
Walks transition/2 targets from the given state, rendering a
stateDiagram-v2 Mermaid diagram. States reached only through a back/1
transition are collapsed into a single "Previous state" node, matching how
the session's back-stack actually behaves at runtime.

      




  

    
mix ussd.lint 
    



      
mix ussd.lint
mix ussd.lint MyApp.Ussd.States.Welcome
mix ussd.lint --strict
With no arguments, discovers every compiled module under config :ussd, :namespace
that flags itself initial: true (see use Ussd.State) and walks from there. Pass
one or more state modules explicitly to lint a specific flow (or one whose entry
points aren't flagged initial).
--strict makes warnings (not just errors) fail the command.

      




  

    
mix ussd.simulate 
    



      
mix ussd.simulate MyApp.Ussd.States.Welcome
mix ussd.simulate MyApp.Ussd.States.Welcome --phone 233200000000 --response Ussd.Responses.AfricasTalking
Options:
	--phone - the subscriber identifier to simulate (random by default)
	--with KEY=VALUE - extra context bag values, repeatable
	--configurator MODULE - a Ussd.Configurator to apply, repeatable
	--response MODULE - a Ussd.Response to preview the gateway payload alongside the message
	--continuing-mode start|continue|confirm (default start)
	--continuing-state MODULE - required when --continuing-mode=confirm
	--continuing-ttl SECONDS
	--store MODULE - a Ussd.Cache implementation to use

Type :restart to drop the call without ending the session, :exit to hang up.
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