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Easy handling of time periods aka slots, like business days, holidays, schedules, and cron-like recurring slots.

Why Estructura? Elevating Code Quality
Tempus and related libraries in the ecosystem rely heavily on Estructura, an advanced data-structuring and domain-modelling framework for Elixir.
Building complex domain libraries (especially time-arithmetic and schedule processing engines) requires strict data guarantees, type-safety, and minimal boilerplate. Estructura dramatically improves code quality across several crucial dimensions:
1. Strict Validation & Type Coercion at Boundaries
Instead of manually writing defensive functions or risking invalid internal state, Estructura allows defining strict field schemas with type coercion and validation contracts. Inputs are normalized at construction time, ensuring data structures are guaranteed valid throughout the pipeline.
defmodule BusinessHours do
  use Estructura

  defstruct [
    open_time: {Time, :from_iso8601!},
    close_time: {Time, :from_iso8601!}
  ]

  # Enforces runtime contracts and validates constraints
  def validate(%__MODULE__{open_time: o, close_time: c}) do
    if Time.compare(c, o) == :gt, do: :ok, else: {:error, :invalid_hours}
  end
end

# Coerces ISO8601 string inputs automatically into %Time{} structs
{:ok, hours} = BusinessHours.new(open_time: "09:00:00", close_time: "17:00:00")
2. Guard & Pattern Matching Primitives
Estructura generates compile-time guard helpers and pattern-matching primitives (is_...), avoiding ad-hoc map key checks or defensive is_map/1 guards across module boundaries.
3. Ergonomic Immutability & Nested Access (Access Protocol & Lenses)
Manipulating deeply nested data structures in idiomatic Elixir can become verbose. Estructura generates full Access protocol implementations and lens transformers (get_in, put_in, update_in), making complex nested updates concise and type-safe.
# Update nested values safely using generated Access lenses
update_in(schedule, [:business_hours, :open_time], &Time.add(&1, 3600))
4. Automated Property-Based Testing Integration
Estructura integrates directly with StreamData, automatically deriving generators for data structures. This allows instant property-based testing of domain models without manually constructing complex test generators.
# Automatically generate random valid structs for property tests
property "slots are always valid" do
  check all slot <- BusinessHours.generator() do
    assert Time.compare(slot.close_time, slot.open_time) == :gt
  end
end

Key Concepts in Tempus
Tempus models time periods using half-open intervals $[from, to)$ (from_open: false, to_open: true by default):
	Half-Open Intervals: A standard slot $[00:00:00, 00:00:00\text{ next day})$ covers the whole day up to, but not including, midnight of the next day. This simplifies slot joining, adjacency checks, and avoids 1-microsecond arithmetic hacks.
	Infinite / Unbound Limits: A nil bound represents infinity ($-\infty$ or $+\infty$) and is always marked as open (true).
	~I Sigil: Concise sigil syntax for constructing slots with custom boundary openness:	~I[2023-04-10 10:00:00Z → 2023-04-10 12:00:00Z) — closed from, open to.
	~I(2023-04-10 10:00:00Z → 2023-04-10 12:00:00Z] — open from, closed to.




Installation
Add tempus to your list of dependencies in mix.exs:
def deps do
  [
    {:tempus, "~> 0.16"}
  ]
end

Usage Examples
1. Creating Slots with ~I Sigil
import Tempus.Sigils

# Whole day slot [2023-04-10 00:00:00Z -> 2023-04-11 00:00:00Z)
day_slot = ~I(2023-04-10)d

# Explicit datetime slot
slot = ~I[2023-04-10 09:00:00Z → 2023-04-10 17:00:00Z)
2. Schedule Arithmetic & Busy/Free Time
alias Tempus.{Slot, Slots}
import Tempus.Sigils

# Define holiday and weekend slots
holidays = [~D[2020-08-06], ~D[2020-08-13]] |> Tempus.slots()
weekends = [~D[2020-08-08], ~D[2020-08-09]] |> Tempus.slots()

schedule = Slots.merge(holidays, weekends)

# Calculate 5 business days ahead starting from Aug 5th
business_days = Tempus.days_ahead(schedule, ~D[2020-08-05], 5)

Changelog
	0.16.0 — [:books:] half-open slot interval refactoring ([from, to)), nil open infinity bounds, v1.18.0, deprecation of is_covered/2
	0.15.0 — [:tada:] Tempus.parse_cron/2 and low-level Tempus.Crontab
	0.14.1 — [:ant:] recurrent/3 has now concerned about DST
	0.14.0 — [:books:] refactoring of guard usage and docs update
	0.13.3 — [:ant:] avoid crash on incorrect input of slots
	0.13.2 — [:tada:] Tempus.Slots.Stream.recurrent/3 to introduce cron-like streams
	0.13.0 — [:tada:] different calendars experimental support
	0.12.1 — [:tada:] timezones and more guards exported
	0.11.0 — [:books:] better coverage
	0.10.2 — [:ant:] add/4 and tests for it: fixed
	0.10.1 — [:ant:] split/4 and tests for it: fixed
	0.10.0 — complete rewrite of implementations, 3–10× faster, Slots form an Abelian group now


Documentation


  

    Mathematical Background

𝕋erminology
The pair of two elements is called a Slot if the following conditions are met
	each element is either nil or an instance of a datetime with defined timezone
	if both elements are datetimes, the first element does not superseed the second one
	if either element is nil, the Slot is called open, if both are nil, it’s called identity

Slot id denoted [from → to]. Let’s define a binary union operation on slots, denoted ∪. Slots do not form a group with ∪, but sorted sets of slots of arbitrary length having no joint slots (denoted 𝕥 or more verbose 𝕥[[from₁, to₁], [from₂, to₂], …]) do indeed form a group, denoted 𝕋, together with a binary operation ∪ on 𝕋, such as the following group axioms are satisfied:
Associativity
∀ 𝕥₁, 𝕥₂, 𝕥₃ ∈ 𝕋, (𝕥₁ ∪ 𝕥₂) ∪ 𝕥₃ = 𝕥₁ ∪ (𝕥₂ ∪ 𝕥₃)
Identity element
∃ 𝕥₀ ∈ 𝕋 (𝕥[]) such that, for every 𝕥 in 𝕋, (𝕥 ∪ 𝕥₀) = (𝕥₀ ∪ 𝕥) = 𝕥
Inverse element
For each 𝕥 in 𝕋, there exist 𝕥¯¹ such that 𝕥 ∪ 𝕥¯¹ = 𝕥¯¹ ∪ 𝕥 = 𝕥₀
That said, slots form an Abelian group with union binary operation and empty set as identity element.
Slots Semigroup
Slots themselves form a semigroup with a binary union operation, an identity element [nil → nil], without inverse.
Binary Operation
∀ 𝕥₁ = 𝕥[[from₁ → to₁]], 𝕥₂ = 𝕥[[from₂ → to₂]] ∈ 𝕋, 𝕥₁ ∪ 𝕥₂ is defined as
	𝕥[[from₁ → to₁], [from₂ → to₂]] if to₁ < from₂
	𝕥[[from₂ → to₂], [from₁ → to₁]] if to₂ < from₁
	𝕥[[min(from₁, from₂) → max(to₁ → to₂)]] otherwise

nil is considered to be less than any datetime and greater than any datetime, thus 𝕥[[nil → to₁]] ∪ 𝕥[[from₂ → to₂]] would be either 𝕥[[nil → max(to₁, to₂)]] if to₁ > from₂ or 𝕥[[nil → to₁], [from₂ → to₂]] otherwise.
Mergeability
Once 𝕋 is a group, each two elements of it might be merged. Even if they are infinite. That’s why Stream implementation of 𝕋 exists.


  

    Getting Started

Usecases
Tempus library provides an easy way to handle and manipulate time slots.
Time slot is the base concept behind the library. It is basically the struct, containing from and to instances of DateTime. One might provide the list of slots, as Enum or as a Stream, and check whether another time slot and/or DateTime instance is overlapped or disjoined. Also one might get the next “available” slot(s) providing an origin, as well as next busy slot(s).
It might be used e. g. to calculate the working days between now and some day in the future, providing the list of holidays, and the stream of weekends.
Initializing Slots
Tempus.Slots has an agnostic internal-storage interface for keeping slots. It might have a List or Stream behind, a self-baked implementation of Tempus.Group protocol, ot it might leverage AVLTree. It exposes add/2, merge/2 and inverse/2 functions to add slots, merge the slots with another slot(s) and/or Stream, and inverse the slots respecively. Typically one starts with something like
slots = [
  Tempus.Slot.wrap(~D|2020-08-07|),
  Tempus.Slot.wrap(~D|2020-08-10|),
  %Tempus.Slot{
      from: ~U|2020-08-07 01:00:00Z|, to: ~U|2020-08-08 01:00:00Z|}
] |> Enum.into(%Tempus.Slots{})
When updated, Tempus.Slots joins the newly added slot(s) into the set of existing ones, so thet at any moment there is no overlapped slots. This happens when new slot is added with Tempus.Slots.add/2 and when the enumerable is collected.
Consuming Streams
Tempus.Slots is optimized for reads, that’s why internally it keeps slots as an Enum. It only allows to merge Stream into the existing Tempus.Slots and the stream will be terminated within the range of the Enum already presented. Below is the example of consuming the stream.
holidays = [~D|2020-08-06|, ~D|2020-08-13|]
weekends = Stream.map([~D|2020-08-08|, ~D|2020-08-20|], & &1)
schedule = holidays |> Enum.into(%Slots{}) |> Slots.merge(weekends)

#⇒ #Slots<[
#    #Slot<[
#      from: ~U[2020-08-06 00:00:00.000000Z],
#      to: ~U[2020-08-06 23:59:59.999999Z]
#    ]>,
#    #Slot<[
#      from: ~U[2020-08-08 00:00:00.000000Z],
#      to: ~U[2020-08-08 23:59:59.999999Z]
#    ]>,
#    #Slot<[
#      from: ~U[2020-08-13 00:00:00.000000Z],
#      to: ~U[2020-08-13 23:59:59.999999Z]
#    ]>
#  ]>
Checking State
With a help of Tempus.next_busy/2 and Tempus.next_free/2, one might get the next busy and/or free slot(s). To calculate the first free slot in 5 business days after 2020-08-05, the following is to be done.
holidays = [~D|2020-08-07|, ~D|2020-08-13|] # ...
weekends = [~D|2020-08-08|, ~D|2020-08-09|] # ...

holidays
|> Enum.into(%Slots{})
|> Tempus.Slots.merge(weekends)
|> Tempus.days_ahead(~D|2020-08-05|, 5)
|> hd()
#⇒ "2020-08-14"


  

    Comparing Tempus and Tempo

Both Tempus and Tempo are Elixir libraries designed for working with time intervals, periods, and recurrences. However, they approach time modeling, standards compliance, and scheduling from distinct design philosophies.
This guide provides a detailed comparison between Tempus and Tempo to help you choose the right tool for your project.

Core Value Propositions & Philosophies
	Tempo treats time primarily as an interval, not an instant. By centering on interval mathematics, Tempo provides a single, unified time type (replacing separate Date, Time, DateTime, and NaiveDateTime types). It strictly implements ISO 8601-2:2019 standards (including open intervals, duration arithmetic, and unbounded recurrences), full set algebra, Allen-relation interval logic, territory-aware business calendars, and constraint-based schedule networks (Tempo.Network).
	Tempus grounds slot management in Group Theory and discrete datetime slots (Tempus.Slot). It models collections of slots as an Abelian Group under union with identity and inverse elements. Tempus emphasizes lazy infinite stream processing (Tempus.Slots.Stream), explicit per-slot mathematical boundary flags ([a, b), (a, b], etc.), and lightweight, zero-overhead schedule arithmetic.


Executive Summary: Which One Should You Use?
	Use Tempus when you need:
	Group-theoretic set operations (e.g., computing identity and inverse slots via Slots.inverse/1),
	Lazy infinite stream pipelines (Tempus.Slots.Stream) for merging, slicing, or composing infinite recurring schedules without loading them into memory,
	Custom per-slot boundary configurations (explicitly defining closed vs. open endpoints),
	A lightweight library with minimal dependencies working directly on standard Elixir DateTime types.


	Use Tempo when you need:
	A unified time type instead of managing separate Date, Time, DateTime, and NaiveDateTime types,
	Strict ISO 8601-2 compliance (open intervals like ~o"2026-01-01/..", ISO durations P1Y2M3D, and unbounded recurrences R/...),
	Allen-relation interval comparisons (e.g., before, meets, overlaps, finishes),
	Complex constraint scheduling via Tempo.Network or territory-aware business-day arithmetic with holiday calendars,
	Localized date/time interval formatting via Localize.




Detailed Architectural Comparison
1. Interval Models & Endpoint Openness
Both libraries adopt strict half-open $[from, to)$ as their standard core convention, but handle boundaries and infinity differently:
Tempus
	Slots (Tempus.Slot) wrap standard Elixir DateTime values and default to half-open $[from, to)$.
	Allows explicit per-slot flags for boundary openness (from_open, to_open), supporting $[a, b)$, $(a, b]$, $[a, b]$, or $(a, b)$.
	Unbound endpoints are represented as nil, treated as negative or positive infinity ($-\infty, +\infty$).

Tempo
	Uses a unified time type for all time concepts rather than separate Date/DateTime types.
	Follows ISO 8601-2 open-interval syntax with first-class sigil support:	~o"2026-01-01/.." — open end ($+\infty$),
	~o"../2026-01-01" — open start ($-\infty$).


	Supports both bounded (R5/...) and unbounded recurrences (R/...) per ISO 8601-2.


2. Set Algebra, Allen Relations & Schedule Arithmetic
Both libraries offer powerful set algebra and schedule manipulation, with different domain emphases:
Tempus
	Slot collections (Tempus.Slots) form an Abelian Group under set union ∪, featuring identity elements (void slots) and inverse elements (Slots.inverse/1).
	Provides set operations: merge (union), intersect (intersection), xor (symmetric difference), and inverse (complement).
	Provides schedule arithmetic (Tempus.add/4, Tempus.days_ahead/3, Tempus.next_free/2, Tempus.next_busy/2) that automatically jumps over busy or non-working slots.

Tempo
	Full set algebra: union, intersection, difference, and complement (with :bound).
	Allen-relation comparison: complete set of 13 interval relations (e.g., before, meets, overlaps, starts, during, finishes, equals, and their converses).
	Business-day arithmetic: territory-aware weekends and holiday calendars.
	Constraint scheduling: expressible via Tempo.Network. Complex scenarios like "Arrival time skipping weekends, holidays, and busy slots" are directly expressible in Tempo.


3. Stream & Recurrence Backend
Tempus
	Provides two collection backends:	Tempus.Slots.List: Eager, in-memory representation.
	Tempus.Slots.Stream: Lazy, infinite stream backend for merging, slicing, and evaluating infinite recurring slots (e.g., cron expressions) on demand.



Tempo
	Implements Enumerable for ISO 8601 repeating series (R/...), supporting both bounded and unbounded ISO recurrence rules.


4. Dependencies & Localization
Tempus
	Minimal, lightweight dependency footprint (formulae, avl_tree).
	Basic timezone conversion helpers (shift_tz).

Tempo
	Powered by Localize for internationalized interval formatting.
	Time-zone-database agnostic: recent releases eliminated heavy transitive dependencies (such as tzdata or hackney), resulting in a clean dependency chain.


Side-by-Side Comparison Matrix
	Feature / Aspect	Tempus	Tempo
	Primary Value Proposition	Group-theoretic schedule arithmetic & lazy stream processing	Unified time type, ISO 8601-2 compliance & interval set logic
	Time Representation	Tempus.Slot wrapping standard Elixir DateTime	Single unified time type (replacing Date, Time, DateTime, etc.)
	Core Interval Convention	Strict half-open [from, to) (with optional custom boundary flags)	Strict half-open [from, to)
	Open / Infinite Endpoints	nil represents $-\infty / +\infty$	First-class ISO 8601-2 open syntax (~o"2026-01-01/..", ~o"../2026")
	Set Algebra & Interval Logic	Union (merge), Intersection (intersect), xor, Complement (inverse)	Full set algebra (union, intersection, difference, complement with :bound) & Allen relations
	Schedule & Business Arithmetic	Tempus.add/4, days_ahead/3 jumping busy slots	Territory-aware business calendars & Tempo.Network constraint scheduling
	Recurrences & Streams	Infinite lazy streams (Tempus.Slots.Stream, Crontab)	Enumerable ISO recurring sequences (R/...), bounded & unbounded
	Dependencies	Minimal (formulae, avl_tree)	Localize (lightweight, timezone-database agnostic, no tzdata/hackney)
	Localization / Formatting	Timezone shifting (shift_tz)	Rich localized interval formatting via Localize


Detailed Use Case Decision Tree
graph TD
    A[What is your primary requirement?] --> B{Do you prefer standard Elixir DateTimes or a single unified time type?}
    B -- Standard DateTimes --> C{Do you need lazy infinite stream pipelines or explicit per-slot boundary flags?}
    B -- Unified Time Type --> D[Use Tempo]
    C -- Yes --> E[Use Tempus]
    C -- No --> F{Do you need ISO 8601-2 syntax, Allen relations, or Localize formatting?}
    F -- Yes --> D
    F -- No --> G{Do you need group-theoretic set inversion or lightweight setup?}
    G -- Yes --> E
    G -- No --> D
Choose Tempus if:
	You are working directly with standard Elixir DateTime types and Tempus.Slot abstractions.
	You need lazy infinite stream processing (Tempus.Slots.Stream) to handle infinite recurring schedule pipelines without loading slots into memory.
	You need group-theoretic set inversions (Slots.inverse/1) on custom slot lists.
	You require explicit custom boundary openness per slot (e.g. $(a, b]$ vs $[a, b)$).
	You prefer a lightweight, minimal-dependency library.

Choose Tempo if:
	You want a single unified time type across your codebase instead of juggling Date, Time, DateTime, and NaiveDateTime.
	Your application requires standard ISO 8601-2 open intervals (~o"2026-01-01/..") or ISO duration parsing (P1Y2M3D).
	You need Allen-relation comparisons (e.g., meets, overlaps, finishes).
	You use Tempo.Network constraint scheduling or territory-aware business-day arithmetic with holiday calendars.
	You need localized string formatting of time intervals via Localize.


All-in-all, Tempo’s primary value proposition is that by considering time as an interval, not an instant, we solve a number of thorny time issues - and derive some interesting properties by thinking of time primarily as a set of intervals that can be operated on by set operations. We also end up with a unified time type - one type instead of Date, Time, DateTime and NaiveDateTime.
— Kip Cole, the author of Tempo
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Tempus is a high-performance Elixir library for working with time slots,
business schedules, availability streams, and slot arithmetics.
Features & Abstractions
	Schedules (Tempus.Slots): Represents collections of time slots forming an Abelian group structure. Supports both eager list (Tempus.Slots.List) and lazy stream (Tempus.Slots.Stream) backends.
	Interval Model: Models slots as half-open intervals $[from, to)$ (from_open: false, to_open: true). Infinite bounds (nil) are open limits ($-infty, +infty$).
	Schedule Arithmetics:	Tempus.add/4: Adds or subtracts durations (seconds, hours, days) while skipping busy/unavailable slots.
	Tempus.next_free/2 & Tempus.next_busy/2: Navigating schedules forward or backward to locate available or occupied time slices.
	Tempus.days_ahead/3: Computes N business days ahead considering holidays, weekends, or arbitrary busy slots.




      


      
        Summary


  
    Types
  


    
      
        count()

      


        Number of slots (:stream means lazy folding, unknown upfront)



    


    
      
        direction()

      


        Direction for slots navigation



    


    
      
        option()

      


        Navigation option



    


    
      
        options()

      


        Argument containing navigation options



    


    
      
        slice_type()

      


        The type defining how slicing is to be applied.
When :greedy, overlapping boundary slots would be included,
  :reluctant would take only those fully contained in the interval.



    





  
    Functions
  


    
      
        add(slots, origin \\ DateTime.utc_now(), amount_to_add, unit \\ :second)

      


        Adds an amount of units to the origin, considering slots given.



    


    
      
        days_add(slots, opts \\ [])

      


        Returns the reversed list of free days after origin.



    


    
      
        days_ago(slots, origin, count)

          deprecated

      


        Returns the reversed list of free days after origin.



    


    
      
        days_ahead(slots, origin, count)

          deprecated

      


        Returns the reversed list of free days after origin.



    


    
      
        drop_while(slots, fun)

      


        Drops slots at the beginning of the %Slots{} struct while fun returns a truthy value.



    


    
      
        free?(slots, origin)

      


        Checks whether the slot is disjoined against slots.



    


    
      
        guess(input)

      


        Helper to instantiate slot from any known format, by wrapping the argument.



    


    
      
        guess(from, to)

      


        Helper to instantiate slot from any known format, by joining the arguments.



    


    
      
        new(data)

      


        Creates the new instance of Tempus.Slots.t(Tempus.Slots.Stream.t()) backed by stream.



    


    
      
        next_busy(slots, opts \\ [])

          deprecated

      


        Returns the next busy slot from the slots passed as a first argument,
  that immediately follows origin. If slots are overlapped, the overlapped
  one gets returned.



    


    
      
        next_free(slots, opts \\ [])

          deprecated

      


        Returns the next free slot from the slots passed as a first argument,
  that immediately follows origin. If slots are overlapped, the overlapped
  one gets returned.



    


    
      
        parse_cron(origin, cron)

      


        Creates a Tempus.Slots.Stream.t() slots stream by a cron-like definition.



    


    
      
        slice(slots, from, to, type \\ :reluctant)

      


        Slices the %Slots{} based on origins from and to and an optional type
  (default: :reluctant.) Returns sliced %Slots{} back.



    


    
      
        slot(from, to)

      


        See Tempus.Slot.new/2.



    


    
      
        slot!(from, to)

      


        See Tempus.Slot.new!/2.



    


    
      
        slots(enum)

      


        Syntactic sugar for |> Enum.into(%Slots{}).



    


    
      
        stream(start_value, next_fun)

      


        Syntactic sugar for Tempus.Slots.Stream.iterate/3 with default options return_as: :slots, join: true.



    


    
      
        take(slots, count)

      


        Takes an amount of elements from the beginning of the Tempus.Slots structure, returning Tempus.Slots.List instance.



    


    
      
        take_while(slots, fun)

      


        Takes slots at the beginning of the %Slots{} struct while fun returns a truthy value.



    





      


      
        Types


        


  
    
      
    
    
      count()



        
          
        

    

  


  

      

          @type count() :: :infinity | :stream | non_neg_integer()


      


Number of slots (:stream means lazy folding, unknown upfront)

  



  
    
      
    
    
      direction()



        
          
        

    

  


  

      

          @type direction() :: :fwd | :bwd


      


Direction for slots navigation

  



  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() ::
  {:origin, Tempus.Slot.origin()}
  | {:count, count() | neg_integer()}
  | {:direction, direction()}


      


Navigation option

  



  
    
      
    
    
      options()



        
          
        

    

  


  

      

          @type options() :: [option()]


      


Argument containing navigation options

  



  
    
      
    
    
      slice_type()



        
          
        

    

  


  

      

          @type slice_type() :: :greedy | :reluctant


      


The type defining how slicing is to be applied.
When :greedy, overlapping boundary slots would be included,
  :reluctant would take only those fully contained in the interval.

  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      add(slots, origin \\ DateTime.utc_now(), amount_to_add, unit \\ :second)



        
          
        

    

  


  

      

          @spec add(
  slots :: Tempus.Slots.t(),
  origin :: DateTime.t(),
  amount_to_add :: integer(),
  unit :: System.time_unit()
) :: DateTime.t()


      


Adds an amount of units to the origin, considering slots given.
Examples
iex> slots = [
...>   ~D|2020-08-07|,
...>   ~D|2020-08-10|,
...>   ~D|2020-08-11|,
...>   ~D|2020-08-14|
...> ] |> Enum.into(Tempus.Slots.new(:stream, []))
iex> Tempus.add(slots, ~U|2020-08-11 23:00:00Z|, 0, :second)
~U[2020-08-12 00:00:00Z]
iex> Tempus.add(slots, ~U|2020-08-12 01:00:00Z|, 0, :second)
~U[2020-08-12 01:00:00Z]
iex> Tempus.add(slots, ~U|2020-08-11 23:00:00Z|, -10*60+1, :second)
~U[2020-08-09 23:50:01Z]
iex> Tempus.add(slots, ~U|2020-08-12 00:09:00Z|, -10*60, :second)
~U[2020-08-09 23:59:00Z]
iex> Tempus.add(slots, ~U|2020-08-12 00:10:00Z|, -10*60, :second)
~U[2020-08-12 00:00:00Z]
iex> Tempus.add(slots, ~U|2020-08-12 00:10:00Z|, -10*60-1, :second)
~U[2020-08-09 23:59:59Z]
iex> Tempus.add(slots, ~U|2020-08-11 23:00:00Z|, 10*60, :second)
~U[2020-08-12 00:10:00Z]
iex> Tempus.add(slots, ~U|2020-08-12 00:00:00Z|, 10*60, :second)
~U[2020-08-12 00:10:00Z]
iex> Tempus.add(slots, ~U|2020-08-09 23:55:00Z|, 10*60, :second)
~U[2020-08-12 00:05:00Z]
iex> Tempus.add(slots, ~U|2020-08-08 23:55:00Z|, 10*60, :second)
~U[2020-08-09 00:05:00Z]
iex> Tempus.add(slots, ~U|2020-08-06 23:55:00Z|, 2*3600*24 + 10*60, :second)
~U[2020-08-12 00:05:00Z]

iex> slots = Tempus.Slots.new(:stream, [])
iex> Tempus.add(slots, ~U|2020-08-12 01:00:00Z|, 0, :second)
~U[2020-08-12 01:00:00Z]
iex> Tempus.add(slots, ~U|2020-08-11 23:00:00Z|, 5*60+1, :second)
~U[2020-08-11 23:05:01.000000Z]
iex> Tempus.add(slots, ~U|2020-08-11 23:00:00Z|, -10*60+1, :second)
~U[2020-08-11 22:50:01Z]

iex> slots = Tempus.Slots.new(:list, [])
iex> Tempus.add(slots, ~U|2020-08-12 01:00:00Z|, 0, :second)
~U[2020-08-12 01:00:00Z]
iex> Tempus.add(slots, ~U|2020-08-11 23:00:00Z|, 5*60+1, :second)
~U[2020-08-11 23:05:01Z]
iex> Tempus.add(slots, ~U|2020-08-11 23:00:00Z|, -10*60+1, :second)
~U[2020-08-11 22:50:01Z]
iex> slots |> Tempus.add(1) |> DateTime.to_date()
Date.utc_today()

  



    

  
    
      
    
    
      days_add(slots, opts \\ [])


        (since 0.2.0)


        
          
        

    

  


  

      

          @spec days_add(slots :: Tempus.Slots.t(), opts :: options()) :: [Date.t()]


      


Returns the reversed list of free days after origin.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> Tempus.days_add(slots, origin: ~D|2020-08-07|, count: 3) |> hd()
~D|2020-08-12|
iex> Tempus.days_add(slots, origin: ~D|2020-08-07|, count: 3, direction: :fwd) |> hd()
~D|2020-08-12|
iex> Tempus.days_add(slots, origin: ~D|2020-08-07|, count: -3, direction: :bwd) |> hd()
~D|2020-08-12|
iex> Tempus.days_add(slots, origin: ~D|2020-08-12|, count: -4) |> hd()
~D|2020-08-06|
iex> Tempus.days_add(slots, origin: ~D|2020-08-12|, count: 4, direction: :bwd) |> hd()
~D|2020-08-06|
iex> Tempus.days_add(slots, origin: ~D|2020-08-12|, count: -4, direction: :fwd) |> hd()
~D|2020-08-06|

  



  
    
      
    
    
      days_ago(slots, origin, count)



        
          
        

    

  


    
      This function is deprecated. Use days_add/2 with negative count or `:bwd` forth parameter instead.
    


  

      

          @spec days_ago(slots :: Tempus.Slots.t(), origin :: Date.t(), count :: integer()) :: [
  Date.t()
]


      


Returns the reversed list of free days after origin.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> Tempus.days_ago(slots, ~D|2020-08-07|, 0)
[~D|2020-08-06|]
iex> Tempus.days_ago(slots, ~D|2020-08-12|, 4) |> hd()
~D|2020-08-06|

  



  
    
      
    
    
      days_ahead(slots, origin, count)



        
          
        

    

  


    
      This function is deprecated. Use days_add/2 instead.
    


  

      

          @spec days_ahead(slots :: Tempus.Slots.t(), origin :: Date.t(), count :: integer()) ::
  [Date.t()]


      


Returns the reversed list of free days after origin.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> Tempus.days_ahead(slots, ~D|2020-08-07|, 0)
[~D|2020-08-08|]
iex> Tempus.days_ahead(slots, ~D|2020-08-07|, 3) |> hd()
~D|2020-08-12|

  



  
    
      
    
    
      drop_while(slots, fun)


        (since 0.7.0)


        
          
        

    

  


  

      

          @spec drop_while(slots :: Tempus.Slots.t(), fun :: (Tempus.Slot.t() -> boolean())) ::
  Tempus.Slots.t()


      


Drops slots at the beginning of the %Slots{} struct while fun returns a truthy value.
Examples
iex> import Tempus.Guards
...> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> slots
...> |> Tempus.drop_while(&is_slot_coming_before(&1, Tempus.Slot.wrap(~D|2020-08-09|)))
...> |> Enum.count()
1

  



  
    
      
    
    
      free?(slots, origin)



        
          
        

    

  


  

      

          @spec free?(slots :: Tempus.Slots.t(), slot :: Tempus.Slot.origin()) :: boolean()


      


Checks whether the slot is disjoined against slots.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> Tempus.free?(slots, ~D|2020-08-07|)
false
iex> Tempus.free?(slots, ~D|2020-08-08|)
true
iex> Tempus.free?(slots, ~U|2020-08-09T23:59:59.999999Z|)
true
iex> Tempus.free?(slots, ~U|2020-08-10T00:00:00.000000Z|)
false

  



  
    
      
    
    
      guess(input)



        
          
        

    

  


  

      

          @spec guess(input :: nil | binary()) :: {:ok, Tempus.Slot.t()} | {:error, any()}


      


Helper to instantiate slot from any known format, by wrapping the argument.
Examples
iex> Tempus.guess("2023-04-10")
{:ok, Tempus.Slot.wrap(~D[2023-04-10])}
iex> Tempus.guess(nil)
{:ok, %Tempus.Slot{from: nil, to: nil, from_open: true, to_open: true}}
iex> Tempus.guess("∞")
{:ok, %Tempus.Slot{from: nil, to: nil, from_open: true, to_open: true}}
iex> Tempus.guess("")
{:ok, %Tempus.Slot{from: nil, to: nil, from_open: true, to_open: true}}
iex> Tempus.guess("2023-04-10T10:00:00Z")
{:ok, Tempus.Slot.wrap(~U[2023-04-10T10:00:00Z])}
iex> Tempus.guess("10:00:00")
{:ok, Date.utc_today() |> DateTime.new!(Time.from_erl!({10, 0, 0})) |> Tempus.Slot.wrap()}
iex> Tempus.guess("20230410T235007.123+0230")
if Version.compare(System.version(), "1.14.0") == :lt do
  {:error, :invalid_format}
else
  {:ok, Tempus.Slot.wrap(~U[2023-04-10T21:20:07.123Z])}
end
iex> Tempus.guess("2023-04-10-15")
{:error, :invalid_format}

  



  
    
      
    
    
      guess(from, to)



        
          
        

    

  


  

      

          @spec guess(from :: nil | binary(), to :: nil | binary()) ::
  {:ok, Tempus.Slot.t()} | {:error, any()}


      


Helper to instantiate slot from any known format, by joining the arguments.
Examples
iex> import Tempus.Sigils
iex> Tempus.guess("2023-04-10", "2023-04-12")
{:ok, %Tempus.Slot{from: ~U[2023-04-10 00:00:00.000000Z], to: ~U[2023-04-13 00:00:00.000000Z], from_open: false, to_open: true}}
iex> Tempus.guess("2023-04-10", nil)
{:ok, %Tempus.Slot{from: ~U[2023-04-10 00:00:00.000000Z], to: ~U[2023-04-11 00:00:00.000000Z], from_open: false, to_open: true}}
iex> Tempus.guess("2023-04-10T10:00:00Z", "2023-04-12")
{:ok, %Tempus.Slot{from: ~U[2023-04-10 10:00:00Z], to: ~U[2023-04-13 00:00:00.000000Z], from_open: false, to_open: true}}
iex> Tempus.guess("20230410T235007.123+0230", "2023-04-12")
if Version.compare(System.version(), "1.14.0") == :lt do
  {:error, {:invalid_arguments, [from: :invalid_format]}}
else
  {:ok, %Tempus.Slot{from: ~U[2023-04-10 21:20:07.123Z], to: ~U[2023-04-13 00:00:00.000000Z], from_open: false, to_open: true}}
end
iex> Tempus.guess("2023-04-10", :ok)
{:error, {:invalid_arguments, [to: :invalid_argument]}}
iex> Tempus.guess(:ok, "2023-04-10")
{:error, {:invalid_arguments, [from: :invalid_argument]}}
iex> Tempus.guess("2023-04-10-15", :ok)
{:error, {:invalid_arguments, [from: :invalid_format, to: :invalid_argument]}}
iex> Tempus.guess("2023-20-40", "10:70:80")
{:error, {:invalid_arguments, [from: :invalid_date, to: :invalid_time]}}

  



  
    
      
    
    
      new(data)



        
          
        

    

  


  

      

          @spec new(data :: Tempus.Slots.container()) :: Tempus.Slots.t(Tempus.Slots.Stream)


      


Creates the new instance of Tempus.Slots.t(Tempus.Slots.Stream.t()) backed by stream.
This is a convinience wrapper for Tempus.Slots.new(:stream, data).

  



    

  
    
      
    
    
      next_busy(slots, opts \\ [])



        
          
        

    

  


    
      This function is deprecated. Use `slice/3` instead.
    


  

      

          @spec next_busy(Tempus.Slots.t(), options()) ::
  [Tempus.Slot.t()] | Tempus.Slot.t() | nil | no_return()


      


Returns the next busy slot from the slots passed as a first argument,
  that immediately follows origin. If slots are overlapped, the overlapped
  one gets returned.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> Tempus.next_busy(slots, origin: %Tempus.Slot{from: ~U|2020-08-08 23:00:00Z|, to: ~U|2020-08-09 12:00:00Z|})
%Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: %Tempus.Slot{from: ~U|2020-08-07 11:00:00Z|, to: ~U|2020-08-07 12:00:00Z|}, count: 2) |> hd()
%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: %Tempus.Slot{from: ~U|2020-08-07 11:00:00Z|, to: ~U|2020-08-08 12:00:00Z|})
%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: %Tempus.Slot{from: ~U|2020-08-07 11:00:00Z|, to: ~U|2020-08-10 12:00:00Z|})
%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: ~D|2020-08-07|)
%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: ~D|2020-08-08|)
%Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: ~D|2020-08-08|, direction: :bwd)
%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: ~D|2020-08-10|, direction: :bwd)
%Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_busy(slots, origin: ~D|2020-08-10|, direction: :bwd, count: :infinity)
slots
iex> Tempus.next_busy(slots, origin: ~D|2020-08-10|, count: 3.1415)
** (Tempus.ArgumentError) invalid argument: expected ‹Elixir.Integer›, got: ‹3.1415›
iex> Tempus.next_busy(slots, origin: ~D|2020-08-10|, direction: :bwd, count: 2)
Enum.to_list(slots)
iex> Tempus.next_busy(slots, origin: ~D|2020-08-10|, direction: :bwd, count: 1)
Enum.drop(slots, 1)
iex> Tempus.next_busy(slots, origin: %Tempus.Slot{from: ~U|2020-08-11 11:00:00Z|, to: ~U|2020-08-11 12:00:00Z|})
nil
iex> Tempus.next_busy(slots, origin: %Tempus.Slot{from: ~U|2020-08-06 11:00:00Z|, to: ~U|2020-08-06 12:00:00Z|}, direction: :bwd)
nil
iex> Tempus.next_busy(%Tempus.Slots{})
nil

  



    

  
    
      
    
    
      next_free(slots, opts \\ [])



        
          
        

    

  


    
      This function is deprecated. Use `slice/3` instead.
    


  

      

          @spec next_free(Tempus.Slots.t(), options()) ::
  [Tempus.Slot.t()] | Tempus.Slot.t() | no_return()


      


Returns the next free slot from the slots passed as a first argument,
  that immediately follows origin. If slots are overlapped, the overlapped
  one gets returned.
Examples
iex> import Tempus.Sigils
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   Tempus.Slot.wrap(~D|2020-08-12|),
...>   Tempus.Slot.wrap(~D|2020-08-14|),
...>   Tempus.Slot.wrap(~D|2030-08-14|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> Tempus.next_free(slots, origin: %Tempus.Slot{from: ~U|2020-08-08 23:00:00Z|, to: ~U|2020-08-09 12:00:00Z|})
%Tempus.Slot{from: ~U[2020-08-08 00:00:00.000000Z], to: ~U[2020-08-10 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_free(slots, origin: %Tempus.Slot{from: ~U|2020-08-06 11:00:00Z|, to: ~U|2020-08-06 12:00:00Z|})
%Tempus.Slot{from: nil, to: ~U[2020-08-07 00:00:00.000000Z], from_open: true, to_open: true}
iex> Tempus.next_free(slots, origin: ~U|2020-08-13 01:00:00.000000Z|)
%Tempus.Slot{from: ~U[2020-08-13 00:00:00.000000Z], to: ~U[2020-08-14 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_free(slots, origin: ~D|2020-08-13|)
%Tempus.Slot{from: ~U[2020-08-13 00:00:00.000000Z], to: ~U[2020-08-14 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_free(slots, origin: ~D|2020-08-14|)
%Tempus.Slot{from: ~U[2020-08-15 00:00:00.000000Z], to: ~U[2030-08-14 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.next_free(slots)
%Tempus.Slot{from: ~U[2020-08-15 00:00:00.000000Z], to: ~U[2030-08-14 00:00:00.000000Z], from_open: false, to_open: true}

  



  
    
      
    
    
      parse_cron(origin, cron)



        
          
        

    

  


  

      

          @spec parse_cron(
  origin :: Tempus.Slot.origin() | nil,
  cron :: binary() | Tempus.Crontab.t()
) ::
  Tempus.Slots.t(Stream)


      


Creates a Tempus.Slots.Stream.t() slots stream by a cron-like definition.
Examples
iex> import Tempus.Sigils
iex> ~U[2024-06-07 12:00:00Z] |> Tempus.parse_cron("10-30/15 */4 1 */1 6,7") |> Enum.take(5)
[
  %Tempus.Slot{from: ~U[2024-06-08 00:10:00Z], to: ~U[2024-06-08 00:10:00Z], from_open: false, to_open: false},
  %Tempus.Slot{from: ~U[2024-06-08 00:25:00Z], to: ~U[2024-06-08 00:25:00Z], from_open: false, to_open: false},
  %Tempus.Slot{from: ~U[2024-06-08 04:10:00Z], to: ~U[2024-06-08 04:10:00Z], from_open: false, to_open: false},
  %Tempus.Slot{from: ~U[2024-06-08 04:25:00Z], to: ~U[2024-06-08 04:25:00Z], from_open: false, to_open: false},
  %Tempus.Slot{from: ~U[2024-06-08 08:10:00Z], to: ~U[2024-06-08 08:10:00Z], from_open: false, to_open: false}
]

  



    

  
    
      
    
    
      slice(slots, from, to, type \\ :reluctant)


        (since 0.7.0)


        
          
        

    

  


  

      

          @spec slice(
  slots :: Tempus.Slots.t(),
  from :: Tempus.Slots.locator(),
  to :: Tempus.Slots.locator(),
  type :: slice_type()
) :: Tempus.Slots.t()


      


Slices the %Slots{} based on origins from and to and an optional type
  (default: :reluctant.) Returns sliced %Slots{} back.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> slots |> Tempus.slice(~D|2020-08-07|, ~D|2020-08-11|) |> Enum.count()
1

  



  
    
      
    
    
      slot(from, to)



        
          
        

    

  


  

See Tempus.Slot.new/2.

  



  
    
      
    
    
      slot!(from, to)



        
          
        

    

  


  

See Tempus.Slot.new!/2.

  



  
    
      
    
    
      slots(enum)



        
          
        

    

  


  

Syntactic sugar for |> Enum.into(%Slots{}).
Examples
iex> [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   Tempus.Slot.wrap(~D|2020-08-12|)
...> ] |> Tempus.slots()
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
    %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true},
    %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true},
    %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], to: ~U[2020-08-13 00:00:00.000000Z], from_open: false, to_open: true}]}}

  



  
    
      
    
    
      stream(start_value, next_fun)



        
          
        

    

  


  

      

          @spec stream(Tempus.Slot.origin(), (Tempus.Slot.t() -> Tempus.Slot.t())) ::
  Tempus.Slots.t(Tempus.Slots.Stream)


      


Syntactic sugar for Tempus.Slots.Stream.iterate/3 with default options return_as: :slots, join: true.
Examples
iex> import Tempus.Sigils
...> Tempus.stream(~D|2024-01-20|, &Tempus.Slot.shift(&1, by: rem(&1.from.day, 2) + 1, unit: :day)) |> Enum.take(3)
[%Tempus.Slot{from: ~U[2024-01-20 00:00:00.000000Z], to: ~U[2024-01-22 00:00:00.000000Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2024-01-23 00:00:00.000000Z], to: ~U[2024-01-24 00:00:00.000000Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2024-01-25 00:00:00.000000Z], to: ~U[2024-01-26 00:00:00.000000Z], from_open: false, to_open: true}]

  



  
    
      
    
    
      take(slots, count)



        
          
        

    

  


  

      

          @spec take(Tempus.Slots.t(), non_neg_integer()) :: Tempus.Slots.t(Tempus.Slots.List)


      


Takes an amount of elements from the beginning of the Tempus.Slots structure, returning Tempus.Slots.List instance.
If amount is 0, it returns Tempus.Slots.List.new/0.
Examples
iex> import Tempus.Sigils
...> Tempus.stream(~D|2024-01-20|, &Tempus.Slot.shift(&1, by: rem(&1.from.day, 2) + 1, unit: :day)) |> Tempus.take(3)
Tempus.Slots.new(:list, [%Tempus.Slot{from: ~U[2024-01-20 00:00:00.000000Z], to: ~U[2024-01-22 00:00:00.000000Z], from_open: false, to_open: true},
                         %Tempus.Slot{from: ~U[2024-01-23 00:00:00.000000Z], to: ~U[2024-01-24 00:00:00.000000Z], from_open: false, to_open: true},
                         %Tempus.Slot{from: ~U[2024-01-25 00:00:00.000000Z], to: ~U[2024-01-26 00:00:00.000000Z], from_open: false, to_open: true}])

  



  
    
      
    
    
      take_while(slots, fun)


        (since 0.7.0)


        
          
        

    

  


  

      

          @spec take_while(slots :: Tempus.Slots.t(), fun :: (Tempus.Slot.t() -> boolean())) ::
  Tempus.Slots.t()


      


Takes slots at the beginning of the %Slots{} struct while fun returns a truthy value.
Examples
iex> import Tempus.Guards
...> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
iex> slots
...> |> Tempus.take_while(&is_slot_coming_before(&1, Tempus.Slot.wrap(~D|2020-08-09|)))
...> |> Enum.count()
1

  


        

      


  

    
Tempus.Slots.Behaviour behaviour
    



      
The bunch of functions expected to be implemented by Tempus.Slots implementations.

      


      
        Summary


  
    Callbacks
  


    
      
        new()

      


        Creates a new instance, which is also usually an identity element



    





      


      
        Callbacks


        


  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @callback new() :: Tempus.Slots.Group.t()


      


Creates a new instance, which is also usually an identity element

  


        

      


  

    
Tempus.Slots.Group protocol
    



      
The protocol to implement for the ordered collection of slots.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        add(slots, slot)

      


        Adds a single t:Slot.t/0 instance to this t:Slots.t/1 (which is effectively Slots.t(t()))
  implementation. If merge/3 implementation returns {:error, __MODULE__},
  this function would be used to add elements one by one through reduce/3.



    


    
      
        add(slots, slot, options)

      


        Adds a single t:Slot.t/0 instance to this t:Slots.t/1 (which is effectively Slots.t(t()))
  implementation. If merge/3 implementation returns {:error, __MODULE__},
  this function would be used to add elements one by one through reduce/3.



    


    
      
        flatten(slots)

      


        Flattens the implementation, returning the list back.



    


    
      
        flatten(slots, options)

      


        Flattens the implementation, returning the list back.



    


    
      
        identity(slots)

      


        The function returning the identity element, which can be merged into
each and every implementation without changing it.



    


    
      
        inverse(slots)

      


        Efficient implementation of inversing slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.



    


    
      
        inverse(slots, options)

      


        Efficient implementation of inversing slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.



    


    
      
        merge(slots, other)

      


        Efficient implementation of merging slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.



    


    
      
        merge(slots, other, options)

      


        Efficient implementation of merging slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.



    


    
      
        split(slots, locator)

      


        Efficient implementation of splitting slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.



    


    
      
        split(slots, locator, options)

      


        Efficient implementation of splitting slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      add(slots, slot)



        
          
        

    

  


  

      

          @spec add(t(), Tempus.Slot.origin()) :: t()


      


Adds a single t:Slot.t/0 instance to this t:Slots.t/1 (which is effectively Slots.t(t()))
  implementation. If merge/3 implementation returns {:error, __MODULE__},
  this function would be used to add elements one by one through reduce/3.

  



  
    
      
    
    
      add(slots, slot, options)



        
          
        

    

  


  

      

          @spec add(t(), Tempus.Slot.origin(), keyword()) :: t()


      


Adds a single t:Slot.t/0 instance to this t:Slots.t/1 (which is effectively Slots.t(t()))
  implementation. If merge/3 implementation returns {:error, __MODULE__},
  this function would be used to add elements one by one through reduce/3.

  



  
    
      
    
    
      flatten(slots)



        
          
        

    

  


  

      

          @spec flatten(t()) :: [Tempus.Slot.t()]


      


Flattens the implementation, returning the list back.

  



  
    
      
    
    
      flatten(slots, options)



        
          
        

    

  


  

      

          @spec flatten(
  t(),
  keyword()
) :: [Tempus.Slot.t()]


      


Flattens the implementation, returning the list back.

  



  
    
      
    
    
      identity(slots)



        
          
        

    

  


  

      

          @spec identity(t()) :: t()


      


The function returning the identity element, which can be merged into
each and every implementation without changing it.

  



  
    
      
    
    
      inverse(slots)



        
          
        

    

  


  

      

          @spec inverse(t()) :: {:ok, t()} | {:error, module()}


      


Efficient implementation of inversing slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.

  



  
    
      
    
    
      inverse(slots, options)



        
          
        

    

  


  

      

          @spec inverse(
  t(),
  keyword()
) :: {:ok, t()} | {:error, module()}


      


Efficient implementation of inversing slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.

  



  
    
      
    
    
      merge(slots, other)



        
          
        

    

  


  

      

          @spec merge(t(), [Tempus.Slot.t()] | t()) :: {:ok, t()} | {:error, module()}


      


Efficient implementation of merging slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.

  



  
    
      
    
    
      merge(slots, other, options)



        
          
        

    

  


  

      

          @spec merge(t(), [Tempus.Slot.t()] | t(), keyword()) ::
  {:ok, t()} | {:error, module()}


      


Efficient implementation of merging slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.

  



  
    
      
    
    
      split(slots, locator)



        
          
        

    

  


  

      

          @spec split(t(), Tempus.Slots.locator()) :: {:ok, t(), t()} | {:error, module()}


      


Efficient implementation of splitting slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.

  



  
    
      
    
    
      split(slots, locator, options)



        
          
        

    

  


  

      

          @spec split(t(), Tempus.Slots.locator(), keyword()) ::
  {:ok, t(), t()} | {:error, module()}


      


Efficient implementation of splitting slots. If this function
  returns {:error, __MODULE__}, the reduce/3 will be used instead.

  


        

      


  

    
Tempus.Crontab 
    



      
Helper functions to work with cron syntax.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Internal representation of the record in cron file



    





  
    Functions
  


    
      
        formula(ct)

      


        Produces the single formula out of cron record. Might be useful
for some external check that requires the single validation call.



    


    
      
        next(dt \\ nil, input, opts \\ [])

      


        Returns the next DateTime the respective cron record points to
with a precision given as the third argument (default: :second.)



    


    
      
        next_as_list(dt \\ nil, input, opts \\ [])

      


        Returns the list of all the events after dt (default: DateTime.utc_now/0.)



    


    
      
        next_as_stream(dt \\ nil, input, opts \\ [])

      


        Returns the stream of all the events after dt (default: DateTime.utc_now/0.)



    


    
      
        parse(input)

      


        Parses the cron string into human-readable representation.



    


    
      
        prepare(input)

      


        Parses the cron string into Tempus.Crontab.t() struct.



    


    
      
        to_cron(time)

      


        Converts the Time instance into daily-execution cron string



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tempus.Crontab{
  day: term(),
  day_of_week: term(),
  hour: term(),
  minute: term(),
  month: term()
}


      


Internal representation of the record in cron file

  


        

      

      
        Functions


        


  
    
      
    
    
      formula(ct)



        
          
        

    

  


  

      

          @spec formula(ct :: binary() | t()) :: Formulae.t() | binary() | {:error, any()}


      


Produces the single formula out of cron record. Might be useful
for some external check that requires the single validation call.
Examples
iex> Tempus.Crontab.formula("42 3 28 08 *").formula |> String.split(" && ") |> Enum.sort()
["(day == 28)", "(hour == 3)", "(minute == 42)", "(month == 8)", "(rem(day_of_week, 1) == 0)"]

iex> Tempus.Crontab.formula("423 * * * *")
{:error, [minute: {:could_not_parse_field, ["423"]}]}

  



    

    

  
    
      
    
    
      next(dt \\ nil, input, opts \\ [])



        
          
        

    

  


  

      

          @spec next(dt :: nil | DateTime.t(), input :: binary(), opts :: keyword()) ::
  DateTime.t()


      


Returns the next DateTime the respective cron record points to
with a precision given as the third argument (default: :second.)
If the first parameter is not given, it assumes the next after now.
Examples
iex> dt = DateTime.from_unix!(1567091960)
~U[2019-08-29 15:19:20Z]
iex> Tempus.Crontab.next(dt, "42 3 28 08 *")
[
  origin: ~U[2019-08-29 15:19:20Z],
  next: ~U[2020-08-28 03:42:00Z],
  second: 31494160
]
where origin contains the timestamp to lookup the next for, next
is the DateTime instance of the next event and second is the
{precision, difference_in_that_precision}.

  



    

    

  
    
      
    
    
      next_as_list(dt \\ nil, input, opts \\ [])



        
          
        

    

  


  

      

          @spec next_as_list(dt :: nil | DateTime.t(), input :: binary(), opts :: keyword()) ::
  keyword()


      


Returns the list of all the events after dt (default: DateTime.utc_now/0.)
This function calculates the outcome greedily and, while it might be slightly
faster than Tempus.Crontab.next_as_stream/3, it should not be used for
frequently recurring cron records (like "* * * * *".)

  



    

    

  
    
      
    
    
      next_as_stream(dt \\ nil, input, opts \\ [])



        
          
        

    

  


  

      

          @spec next_as_stream(dt :: nil | DateTime.t(), input :: binary(), opts :: keyword()) ::
  Enumerable.t()


      


Returns the stream of all the events after dt (default: DateTime.utc_now/0.)
This function calculates the outcome lazily, returning a stream.
See Tempus.Crontab.next_as_list/3 for greedy evaluation.
Examples
iex> ~U[2024-06-07 12:00:00Z] |> Tempus.Crontab.next_as_stream("10-30/5 */4 1 */1 6,7") |> Enum.take(2)
[
  [origin: ~U[2024-06-07 12:00:00Z], next: ~U[2024-06-08 00:10:00Z], second: 43800],
  [origin: ~U[2024-06-07 12:00:00Z], next: ~U[2024-06-08 00:15:00Z], second: 44100]
]

  



  
    
      
    
    
      parse(input)



        
          
        

    

  


  

      

          @spec parse(input :: binary()) :: t()


      


Parses the cron string into human-readable representation.
This function is exported for debugging purposes only, normally one would call prepare/1 instead.
Input format: "minute hour day/month month day/week".
Examples:
iex> Tempus.Crontab.parse "10-30/5 */4 1 */1 6,7"
%Tempus.Crontab{
  day: "(day == 1)",
  day_of_week: "(day_of_week == 6 || day_of_week == 7)",
  hour: "(rem(hour, 4) == 0)",
  minute: "(rem(minute, 5) == 0 && minute >= 10 && minute <= 30)",
  month: "(rem(month, 1) == 0)"
}
In case of malformed input:
iex> Tempus.Crontab.parse "10-30/5 */4 1 */1 6d,7"
%Tempus.Crontab{
  day: "(day == 1)",
  day_of_week: {:error, {:could_not_parse_integer, "6d"}},
  hour: "(rem(hour, 4) == 0)",
  minute: "(rem(minute, 5) == 0 && minute >= 10 && minute <= 30)",
  month: "(rem(month, 1) == 0)"
}

  



  
    
      
    
    
      prepare(input)



        
          
        

    

  


  

      

          @spec prepare(input :: binary() | t()) :: t()


      


Parses the cron string into Tempus.Crontab.t() struct.
Input format: "minute hour day/month month day/week".

  



  
    
      
    
    
      to_cron(time)



        
          
        

    

  


  

      

          @spec to_cron(dt :: Time.t()) :: binary()


      


Converts the Time instance into daily-execution cron string

  


        

      


  

    
Tempus.Guards 
    



      
Compile-time guards for pattern matching, coverage verification, and slot comparisons.
Exported guards include:
	is_origin/1: Validates if a term is a Date, DateTime, Time, Slot, or nil.
	is_slot/1 & is_slot_nil/1: Validates slot structs and void identity slots.
	is_slot_open/1: Checks if a slot has infinite/unbound endpoints.
	is_slot_equal/2: Checks if two slots have identical boundaries and boundary openness.
	is_slot_coming_before/2: Evaluates ordering of slots taking boundary openness into account.
	is_datetime_covered/2: Evaluates if a datetime falls inside a slot's half-open interval.
	is_joint/2: Evaluates if two slots overlap in any point of time.


      


      
        Summary


  
    Functions
  


    
      
        is_coming_before(o1, o2)

      


        Guard to compare two instances of Tempus.Slot.origin/0.



    


    
      
        is_coming_before_in_ms(dt1, dt2)

      


        For any calendar, checks if the former argument comes before the latter one.



    


    
      
        is_covered(o, s)

          deprecated

      


        Due to compiler limitations, this macro is gone for v1.18+, use is_slot_covered/2 and/or is_datetime_covered/2 explicitly.



    


    
      
        is_date(term)

      


        Syntactic sugar for is_struct(term, Date).



    


    
      
        is_datetime(term)

      


        Syntactic sugar for is_struct(term, DateTime).



    


    
      
        is_datetime_coming_before(dt1, dt2)

      


        Guard to validate if two DateTime instances passed as parameters if the former one
  is less (comes earlier) than the latter one.



    


    
      
        is_datetime_covered(dt, s)

      


        Guard to validate if the DateTime instance passed as a first argument is covered by the slot.



    


    
      
        is_datetime_equal(dt1, dt2)

      


        Guard to validate if two DateTime instances passed as parameters for pointing to the same DateTime.
If arguments have different timezones, returns a meaningful value for positive unix epoch only.



    


    
      
        is_equal_in_ms(dt1, dt2)

      


        For any calendar, checks if the former argument comes before the latter one.



    


    
      
        is_joint(s1, s2)

      


        Guard to validate one slot ovelaps another



    


    
      
        is_leap(year)

      


        Returns true if the year is leap, and false otherwise.



    


    
      
        is_locator(origin)

      


        Guard to validate that the term given is actually a Tempus.Slot.origin/0 or
  a function which might be used as a slot locator.



    


    
      
        is_origin(term)

      


        Guard to validate that the term given is actually a Tempus.Slot.origin/0



    


    
      
        is_slot(term)

      


        Syntactic sugar for is_struct(term, Tempus.Slot).



    


    
      
        is_slot_border(dt, s)

      


        Guard to validate whether the DateTime.t/0 given as the first argument
  is the border of the slot.



    


    
      
        is_slot_coming_before(s1, s2)

      


        Guard to validate if two Tempus.Slot instances passed as parameters if the former one
  is less (comes earlier) than the latter one.



    


    
      
        is_slot_covered(s1, s2)

      


        Guard to validate if the slot instance passed as a first argument is covered by the slot passed last.



    


    
      
        is_slot_equal(s1, s2)

      


        Guard to validate whether two slots are equal



    


    
      
        is_slot_nil(s)

      


        Guard to validate whether the slot is nil (has neither end set.)



    


    
      
        is_slot_open(s)

      


        Guard to validate whether the slot is open (has either end not set)



    


    
      
        is_time(term)

      


        Syntactic sugar for is_struct(term, Time).



    


    
      
        joint_in_delta?(s1, s2, delta)

      


        Helper to validate one slot overlaps another in delta. Unlike guards,
  this function does not expect arguments in the correct order, and would return
  true if the slots overlap even if s2 comes before s1.



    


    
      
        to_unix(data, unit \\ :microsecond)

      


        Macro to convert the DateTime struct to epoch. Unlike DateTime.to_unix/2,
  it does not support different Calendars but Calendar.ISO, and it does not
  support negative epoch times.



    





      


      
        Functions


        


  
    
      
    
    
      is_coming_before(o1, o2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_coming_before(
  Date.t() | DateTime.t() | Tempus.Slot.t(),
  Date.t() | DateTime.t() | Tempus.Slot.t()
) :: boolean()


      


Guard to compare two instances of Tempus.Slot.origin/0.
Beware this guards returns a meaningful true/false if and only all the input types
  are correct. When passing not t:Slot.origin/0 as any of parameter it would
  return false and therefore it’s negation is tricky.
Examples
iex> import Tempus.Guards, only: [is_coming_before: 2]
...> is_coming_before(~D[2023-04-10], ~U[2023-04-11T00:00:00.000000Z])
true
iex> is_coming_before(~D[2023-04-10], ~D[2023-04-10])
false
iex> s_bcn = ~U[2023-06-26T09:30:00Z]
...> s_ny = ~D|2024-06-26| |> Tempus.Slot.wrap() |> Tempus.Slot.shift_tz("America/New_York")
...> is_coming_before(s_bcn, s_ny)
true

  



  
    
      
    
    
      is_coming_before_in_ms(dt1, dt2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_coming_before_in_ms(DateTime.t(), DateTime.t()) :: boolean()


      


For any calendar, checks if the former argument comes before the latter one.
Allowed in guard tests. Inlined by the compiler.

  



  
    
      
    
    
      is_covered(o, s)


        (since 0.9.0)

        (macro)


        
          
        

    

  


    
      This macro is deprecated. use `is_slot_covered/2` and/or `is_datetime_covered/2` instead.
    


  

      

          @spec is_covered(Tempus.Slot.t() | DateTime.t(), Tempus.Slot.t()) :: false


      


Due to compiler limitations, this macro is gone for v1.18+, use is_slot_covered/2 and/or is_datetime_covered/2 explicitly.
This guard will always return false for v1.18 and will be removed in v1.19

  



  
    
      
    
    
      is_date(term)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Syntactic sugar for is_struct(term, Date).

  



  
    
      
    
    
      is_datetime(term)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Syntactic sugar for is_struct(term, DateTime).

  



  
    
      
    
    
      is_datetime_coming_before(dt1, dt2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Guard to validate if two DateTime instances passed as parameters if the former one
  is less (comes earlier) than the latter one.
If arguments have different timezones, returns a meaningful value for positive unix epoch only.
If arguments are not datetimes, or timezones differ and values are before epoch, returns false.
Examples
iex> import Tempus.Guards, only: [is_datetime_coming_before: 2]
...> is_datetime_coming_before(~U|2020-01-01T12:00:00Z|,
...>     DateTime.shift_zone!(~U|2020-01-01T12:00:00Z|, "Australia/Sydney"))
false
iex> is_datetime_coming_before(~U|2000-01-01T12:00:00Z|, ~U|2000-01-01T23:59:59Z|)
true

  



  
    
      
    
    
      is_datetime_covered(dt, s)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Guard to validate if the DateTime instance passed as a first argument is covered by the slot.
Examples
iex> import Tempus.Guards, only: [is_datetime_covered: 2]
...> slot = Tempus.slot!(~U|2020-01-01T12:00:00Z|, ~U|2020-01-01T23:59:59Z|)
...> is_datetime_covered(~U|2020-01-01T18:00:00Z|, slot)
true
...> is_datetime_covered(~U|2020-01-01T06:00:00Z|, slot)
false

  



  
    
      
    
    
      is_datetime_equal(dt1, dt2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Guard to validate if two DateTime instances passed as parameters for pointing to the same DateTime.
If arguments have different timezones, returns a meaningful value for positive unix epoch only.
Examples
iex> import Tempus.Guards, only: [is_datetime_equal: 2]
...> is_datetime_equal(~U|2020-01-01T12:00:00Z|,
...>     DateTime.shift_zone!(~U|2020-01-01T12:00:00Z|, "Australia/Sydney"))
true
iex> is_datetime_equal(~U|2000-01-01T12:00:00Z|, ~U|2000-01-01T23:59:59Z|)
false

  



  
    
      
    
    
      is_equal_in_ms(dt1, dt2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_equal_in_ms(DateTime.t(), DateTime.t()) :: boolean()


      


For any calendar, checks if the former argument comes before the latter one.
Allowed in guard tests. Inlined by the compiler.

  



  
    
      
    
    
      is_joint(s1, s2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_joint(Tempus.Slot.t(), Tempus.Slot.t()) :: boolean()


      


Guard to validate one slot ovelaps another
Examples
iex> import Tempus.Guards, only: [is_joint: 2]
...> import Tempus.Sigils
...> s1 = ~I(2023-04-09 23:00:00Z → 2023-04-10 01:00:00Z)
...> s2 = Tempus.Slot.wrap(~D|2023-04-10|)
...> is_joint(s1, s2)
true
iex> s1 = ~I(2023-04-09 23:00:00Z → 2023-04-10 00:00:00Z)
...> s2 = Tempus.Slot.wrap(~D|2023-04-10|)
...> is_joint(s1, s2)
false

  



  
    
      
    
    
      is_leap(year)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Returns true if the year is leap, and false otherwise.
Examples
iex> import Tempus.Guards, only: [is_leap: 1]
...> is_leap(1970)
false
...> is_leap(2000)
true
Allowed in guard tests. Inlined by the compiler.

  



  
    
      
    
    
      is_locator(origin)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_locator(Tempus.Slot.origin() | (Tempus.Slot.t() -> boolean()) | any()) ::
  boolean()


      


Guard to validate that the term given is actually a Tempus.Slot.origin/0 or
  a function which might be used as a slot locator.
Examples
iex> import Tempus.Guards, only: [is_locator: 1, is_coming_before: 2]
...> is_locator(Date.utc_today())
true
...> is_locator(& Date.utc_today() |> Tempus.Slot.wrap() |> is_coming_before(&1))
true
...> is_locator(true)
false

  



  
    
      
    
    
      is_origin(term)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_origin(Tempus.Slot.origin() | any()) :: boolean()


      


Guard to validate that the term given is actually a Tempus.Slot.origin/0
Examples
iex> import Tempus.Guards, only: [is_origin: 1]
...> is_origin(Date.utc_today())
true
...> is_origin(nil)
true
...> is_origin(:ok)
false

  



  
    
      
    
    
      is_slot(term)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Syntactic sugar for is_struct(term, Tempus.Slot).

  



  
    
      
    
    
      is_slot_border(dt, s)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_slot_border(DateTime.t(), Tempus.Slot.t()) :: boolean()


      


Guard to validate whether the DateTime.t/0 given as the first argument
  is the border of the slot.
Examples
iex> import Tempus.Guards, only: [is_slot_border: 2]
iex> dt = DateTime.utc_now()
...> is_slot_border(dt, %Tempus.Slot{from: dt, to: nil})
true
iex> is_slot_border(dt, Tempus.Slot.wrap(Date.utc_today()))
false

  



  
    
      
    
    
      is_slot_coming_before(s1, s2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Guard to validate if two Tempus.Slot instances passed as parameters if the former one
  is less (comes earlier) than the latter one.
If arguments have different timezones, returns a meaningful value for positive unix epoch only.
If arguments are not slots, or timezones differ and values are before epoch, returns false.
Examples
iex> import Tempus.Guards, only: [is_slot_coming_before: 2]
...> slot = Tempus.Slot.wrap(~U|2020-01-01T12:00:00Z|)
...> is_slot_coming_before(slot, Tempus.Slot.shift_tz(slot, "Australia/Sydney"))
false
...> is_slot_coming_before(slot, Tempus.Slot.wrap(~U|2020-01-01T23:59:59Z|))
true

  



  
    
      
    
    
      is_slot_covered(s1, s2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Guard to validate if the slot instance passed as a first argument is covered by the slot passed last.
Examples
iex> import Tempus.Guards, only: [is_slot_covered: 2]
...> slot = Tempus.slot!(~U|2020-01-01T12:00:00Z|, ~U|2020-01-01T23:59:59Z|)
...> covering = Tempus.Slot.wrap(~D|2020-01-01|)
...> joint = Tempus.slot!(~U|2020-01-01T06:00:00Z|, ~U|2020-01-01T18:00:00Z|)
...> is_slot_covered(slot, covering)
true
iex> is_slot_covered(slot, joint)
false

  



  
    
      
    
    
      is_slot_equal(s1, s2)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_slot_equal(Tempus.Slot.t(), Tempus.Slot.t()) :: boolean()


      


Guard to validate whether two slots are equal
Examples
iex> import Tempus.Guards, only: [is_slot_equal: 2]
...> import Tempus.Sigils
...> s1 = ~I(2023-04-09 00:00:00Z → 2023-04-10 00:00:00Z)
...> s2 = Tempus.Slot.wrap(~D|2023-04-09|)
...> s3 = ~I(2023-04-09 00:00:00Z → 2023-04-09 23:59:59Z)
...> is_slot_equal(s1, s1)
true
iex> is_slot_equal(s1, s2)
true
iex> is_slot_equal(s1, s3)
false
iex> s_bcn = ~U[2023-06-26T09:30:00Z]
...> {:ok, s_ny} = DateTime.shift_zone(s_bcn, "America/New_York")
...> is_slot_equal(Tempus.Slot.wrap(s_bcn), Tempus.Slot.wrap(s_ny))
true

  



  
    
      
    
    
      is_slot_nil(s)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_slot_nil(Tempus.Slot.t()) :: boolean()


      


Guard to validate whether the slot is nil (has neither end set.)
Examples
iex> import Tempus.Guards, only: [is_slot_nil: 1]
iex> is_slot_nil(Tempus.Slot.id())
true
iex> is_slot_nil(Tempus.Slot.wrap(Date.utc_today()))
false
iex> is_slot_nil(:ok)
false

  



  
    
      
    
    
      is_slot_open(s)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

      

          @spec is_slot_open(Tempus.Slot.t()) :: boolean()


      


Guard to validate whether the slot is open (has either end not set)
Please note, that the slot having both ends set to nil is considered
  a special case and is not reported as open.
Examples
iex> import Tempus.Guards, only: [is_slot_open: 1]
iex> is_slot_open(%Tempus.Slot{from: nil, to: DateTime.utc_now()})
true
iex> is_slot_open(Tempus.Slot.wrap(Date.utc_today()))
false
iex> is_slot_open(:ok)
false

  



  
    
      
    
    
      is_time(term)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Syntactic sugar for is_struct(term, Time).

  



  
    
      
    
    
      joint_in_delta?(s1, s2, delta)


        (since 0.9.0)


        
          
        

    

  


  

      

          @spec joint_in_delta?(
  Tempus.Slot.t(),
  Tempus.Slot.t(),
  non_neg_integer() | [{System.time_unit(), non_neg_integer()}]
) :: boolean()


      


Helper to validate one slot overlaps another in delta. Unlike guards,
  this function does not expect arguments in the correct order, and would return
  true if the slots overlap even if s2 comes before s1.
Examples
iex> import Tempus.Guards, only: [joint_in_delta?: 3]
...> import Tempus.Sigils
...> s1 = ~I(2023-04-09 23:00:00Z → 2023-04-09 23:59:59Z)
...> joint_in_delta?(s1, s1, 1)
true
iex> s2 = Tempus.Slot.wrap(~D|2023-04-10|)
...> joint_in_delta?(s1, s2, 1)
true
iex> joint_in_delta?(s2, s1, 1)
true
iex> joint_in_delta?(s1, s2, microsecond: 500)
false

  



    

  
    
      
    
    
      to_unix(data, unit \\ :microsecond)


        (since 0.9.0)

        (macro)


        
          
        

    

  


  

Macro to convert the DateTime struct to epoch. Unlike DateTime.to_unix/2,
  it does not support different Calendars but Calendar.ISO, and it does not
  support negative epoch times.
It although supports timezones and can be used in guards.
Examples
iex> import Tempus.Guards, only: [to_unix: 2]
...> dt = DateTime.utc_now()
...> to_unix(dt, :second) == DateTime.to_unix(dt, :second)
true
...> to_unix(dt, :millisecond) == DateTime.to_unix(dt, :millisecond)
true
...> to_unix(dt, :microsecond) == DateTime.to_unix(dt, :microsecond)
true
...> to_unix(~U[2024-01-16 14:50:59.787204Z], :microsecond)
1705416659787204
Allowed in guard tests. Inlined by the compiler.

  


        

      


  

    
Tempus.Sigils 
    



      
Handy sigils to instantiate Tempus.Slot and Tempus.Slots

      


      
        Summary


  
    Functions
  


    
      
        parse(input)

      


        Parses the sigil-like binary representation of a Tempus.Slot.



    


    
      
        sigil_I(arg1, modifiers)

      


        Handles the sigil ~I for Tempus.Slot.
It returns a slot without interpolations and without escape
characters, except for the escaping of the closing sigil character
itself.



    





      


      
        Functions


        


  
    
      
    
    
      parse(input)



        
          
        

    

  


  

      

          @spec parse(input :: binary()) :: {:ok, Tempus.Slot.t()} | {:error, any()}


      


Parses the sigil-like binary representation of a Tempus.Slot.
Examples
iex> Tempus.Sigils.parse("2021-03-30T06:35:40Z|2021-03-30T06:36:00Z")
{:ok, %Tempus.Slot{from: ~U[2021-03-30 06:35:40Z], to: ~U[2021-03-30 06:36:00Z], from_open: false, to_open: true}}
iex> Tempus.Sigils.parse("foo|bar")
{:error, :invalid_format}

  



  
    
      
    
    
      sigil_I(arg1, modifiers)


        (macro)


        
          
        

    

  


  

Handles the sigil ~I for Tempus.Slot.
It returns a slot without interpolations and without escape
characters, except for the escaping of the closing sigil character
itself.
Allowed separators: |, →, ->, .. (might be surrounded by spaces)
Allowed modifiers:
	none — expects two instances of DateTime
	single letter, one of d, t, u — both values are expected to be of that type
	any combination of two letters d, t, u — the values are treated respectively
	g — the value types are to be guessed

Examples
iex> import Tempus.Sigils
iex> ~I(2021-03-30T06:35:40Z|2021-03-30T06:36:00Z)
%Tempus.Slot{from: ~U[2021-03-30 06:35:40Z], to: ~U[2021-03-30 06:36:00Z], from_open: false, to_open: true}
iex> ~I(2021-03-30 → 2021-03-31)d
%Tempus.Slot{from: ~U[2021-03-30 00:00:00.000000Z], to: ~U[2021-04-01 00:00:00.000000Z], from_open: false, to_open: true}
iex> ~I(2021-03-30)d
%Tempus.Slot{from: ~U[2021-03-30 00:00:00.000000Z], to: ~U[2021-03-31 00:00:00.000000Z], from_open: false, to_open: true}
iex> ~I(2021-03-30 06:35:40Z .. 2021-03-30 06:36:00Z)g
%Tempus.Slot{from: ~U[2021-03-30 06:35:40Z], to: ~U[2021-03-30 06:36:00Z], from_open: false, to_open: true}
iex> ~I(|2021-03-30 06:36:00Z)g
%Tempus.Slot{from: nil, to: ~U[2021-03-30 06:36:00Z], from_open: true, to_open: true}
iex> ~I(2021-03-30 06:36:00Z|)g
%Tempus.Slot{from: ~U[2021-03-30 06:36:00Z], to: nil, from_open: false, to_open: true}
iex> Code.compile_quoted(quote do: ~I(foo|bar)g)
** (CompileError) nofile: `~I` sigil input is malformed, error: :invalid_format

  


        

      


  

    
Tempus.Slot 
    



      
Declares a time slot interval and provides functions for interval arithmetic,
coverage checks, boundary comparisons, and transformations.
Slots in Tempus are modeled as mathematical intervals with configurable boundary openness:
	Half-Open Intervals: Standard slots default to $[from, to)$ (from_open: false, to_open: true).
For example, a date ~D[2023-04-12] wraps into %Slot{from: ~U[2023-04-12 00:00:00Z], to: ~U[2023-04-13 00:00:00Z], from_open: false, to_open: true}.
	Infinite / Unbound Limits: A nil boundary represents infinity ($-infty$ or $+infty$) and is always treated as open (from_open: true when from: nil, to_open: true when to: nil).
	Void / Identity Slot: Represented by %Slot{from: nil, to: nil, from_open: true, to_open: true} (Slot.id/0).

Key Functions
	Slot.wrap/1: Converts a Date, DateTime, or Time into a %Tempus.Slot{}.
	Slot.join/2: Merges two overlapping or contiguous slots into a single maximal slot.
	Slot.intersect/2: Calculates the overlapping intersection of slots.
	Slot.xor/2: Returns the symmetric difference between two slots.
	Slot.gap/1: Finds the uncovered gap between slots.
	Slot.cover?/2: Checks if a DateTime or Date falls within the slot interval.
	Slot.disjoint?/2 & Slot.neighbour?/2: Checks if slots are non-overlapping or adjacent/touching.


      


      
        Summary


  
    Types
  


    
      
        origin()

      


        The origin used in comparisons and calculations



    


    
      
        t()

      


        A timeslot to be used in Tempus



    





  
    Functions
  


    
      
        compare(s1, s2, strict \\ false)

      


        Compares two slot structs.



    


    
      
        cover?(slot, dt, strict? \\ false)

      


        Checks whether the Slot covers the date/datetime passed as a second argument.



    


    
      
        disjoint?(s1, s2)

      


        Returns true if two slots are disjoined, false otherwise.



    


    
      
        duration(slot, unit \\ :second)

      


        Calculates the duration of a slot in units given as a second parameter
  (default: :second.)



    


    
      
        id()

      


        Identity element, void slot ~I(nil → nil)



    


    
      
        intersect(slots)

      


        Intersects slots to the minimal covered timeslice.



    


    
      
        join(list)

      


        Joins slots to the maximal covered timeslice.



    


    
      
        join(s1, s2)

      


        Joins two slots to the maximal covered timeslice.



    


    
      
        neighbour?(s1, s2)

      


        Returns true if two slots are neighbours (touch at a boundary), false otherwise.



    


    
      
        new(from_to)

      


        Creates new slot using arg[:from] as a starting origin and arg[:to] and an ending origin.



    


    
      
        new(from, to)

      


        Creates new slot using from as a starting origin and to and an ending origin.
See new/1 for more readable implementation.



    


    
      
        new!(from, to)

      


        Creates new slot using from as a starting origin and to and an ending origin.
Unlike new/1, this function raises on malformed input.



    


    
      
        shift_tz(slot, tz \\ "Etc/UTC", tz_db \\ Calendar.get_time_zone_database())

      


        Shifts both from and to values to UTC zone.



    


    
      
        strict_compare(s1, s2)

      


        Compares two slot structs. The same as compare/2, but returns :joint if
the slots are overlapped.



    


    
      
        valid?(arg1)

      


        Checks whether the Slot is valid (to > from, or to == from if closed point) or not.



    


    
      
        void()

      


        Helper macro to pattern-match void slots.



    


    
      
        wrap(moment \\ nil, origin \\ DateTime.utc_now())

      


        Wraps the argument into a slot. For DateTime it'd be a point slot.
For a Date, it would be the whole day $[00:00:00.000000   o 00:00:00.000000   ext{ next day})$.



    


    
      
        xor(outer, inner)

      


        Splits the slot given as a first argument to two on borders given as a second slot.



    





      


      
        Types


        


  
    
      
    
    
      origin()



        
          
        

    

  


  

      

          @type origin() :: t() | Date.t() | DateTime.t() | nil


      


The origin used in comparisons and calculations

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tempus.Slot{
  from: nil | DateTime.t(),
  from_open: boolean(),
  to: nil | DateTime.t(),
  to_open: boolean()
}


      


A timeslot to be used in Tempus

  


        

      

      
        Functions


        


    

  
    
      
    
    
      compare(s1, s2, strict \\ false)



        
          
        

    

  


  

      

          @spec compare(s1 :: origin(), s2 :: origin(), strict :: boolean()) ::
  :lt | :gt | :eq | :joint


      


Compares two slot structs.
Returns :gt if first slot is strictly later than the second and :lt for vice versa.
NB :eq is returned not only if slots are equal, but also when they are overlapped.
Might be used in Enum.sort/2.
Examples
iex> slot = Tempus.Slot.wrap(~D[2020-09-30])
iex> slot1 = %Tempus.Slot{from: nil, to: ~U[2020-09-30 00:00:00.000000Z]}
iex> slot2 = %Tempus.Slot{from: nil, to: DateTime.utc_now()}
iex> slot3 = %Tempus.Slot{from: ~U[2020-09-30 00:00:00.000000Z], to: nil}
iex> slot4 = %Tempus.Slot{from: DateTime.utc_now(), to: nil}
iex> Tempus.Slot.compare(Tempus.Slot.id(), Tempus.Slot.id(), true)
:eq
iex> Tempus.Slot.compare(slot1, slot2, false)
:eq
iex> Tempus.Slot.compare(slot1, slot2, true)
:joint
iex> Tempus.Slot.compare(slot3, slot4, false)
:eq
iex> Tempus.Slot.compare(slot3, slot4, true)
:joint
iex> Tempus.Slot.compare(slot, slot, true)
:eq
iex> Tempus.Slot.compare(slot, DateTime.utc_now(), true)
:lt
iex> Tempus.Slot.compare(slot, ~D|2000-01-01|, true)
:gt
iex> Tempus.Slot.compare(slot, slot.from, true)
:joint

  



    

  
    
      
    
    
      cover?(slot, dt, strict? \\ false)



        
          
        

    

  


  

      

          @spec cover?(slot :: t(), dt :: origin(), strict? :: boolean()) :: boolean()


      


Checks whether the Slot covers the date/datetime passed as a second argument.
Examples
iex> dt_between = ~U|2015-09-30 01:00:00Z|
...> dt_from = ~U|2015-09-30 00:00:00Z|
...> dt_to = ~U|2015-10-01 01:00:00Z|
...> d_from = Date.from_iso8601!("2015-09-30")
...> d_to = Date.from_iso8601!("2015-10-01")
iex> slot = %Tempus.Slot{from: dt_from, to: dt_to}
iex> Tempus.Slot.cover?(slot, dt_between)
true
iex> Tempus.Slot.cover?(slot, dt_to)
false
iex> Tempus.Slot.cover?(slot, dt_from)
true
iex> Tempus.Slot.cover?(slot, d_from)
true
iex> Tempus.Slot.cover?(slot, ~U|2000-01-01 00:00:00Z|)
false
iex> Tempus.Slot.cover?(slot, d_to)
false

  



  
    
      
    
    
      disjoint?(s1, s2)



        
          
        

    

  


  

      

          @spec disjoint?(s1 :: origin(), s2 :: origin()) :: boolean()


      


Returns true if two slots are disjoined, false otherwise.
Examples
iex> slot = %Tempus.Slot{from: ~U|2015-09-01 00:00:00Z|, to: ~U|2015-10-01 00:00:00Z|}
iex> inner = %Tempus.Slot{from: ~U|2015-09-01 00:00:00Z|, to: ~U|2015-09-01 01:00:00Z|}
iex> Tempus.Slot.disjoint?(slot, inner)
false
iex> outer = %Tempus.Slot{from: ~U|2015-10-01 00:00:01Z|, to: ~U|2015-10-01 01:00:00Z|}
iex> Tempus.Slot.disjoint?(slot, outer)
true
iex> Tempus.Slot.disjoint?(~D|2000-01-01|, ~U|2015-10-01 00:00:01Z|)
true

  



    

  
    
      
    
    
      duration(slot, unit \\ :second)



        
          
        

    

  


  

      

          @spec duration(slot :: origin(), unit :: System.time_unit()) ::
  non_neg_integer() | :infinity


      


Calculates the duration of a slot in units given as a second parameter
  (default: :second.)
Example
iex> Tempus.Slot.duration(~D|2020-09-03|)
86400
iex> Tempus.Slot.duration(Tempus.Slot.id())
0
iex> Tempus.Slot.duration(%Tempus.Slot{from: nil, to: DateTime.utc_now()})
:infinity
iex> Tempus.Slot.duration(%Tempus.Slot{from: DateTime.utc_now(), to: nil})
:infinity

  



  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @spec id() :: %Tempus.Slot{from: nil, to: nil, from_open: true, to_open: true}


      


Identity element, void slot ~I(nil → nil)

  



  
    
      
    
    
      intersect(slots)



        
          
        

    

  


  

      

          @spec intersect(slots :: Enum.t()) :: t() | nil


      


Intersects slots to the minimal covered timeslice.
Example
iex> Tempus.Slot.intersect([Tempus.Slot.id(), Tempus.Slot.id()])
Tempus.Slot.id()

iex> Tempus.Slot.intersect([%Tempus.Slot{from: nil, to: ~U[2020-09-30 23:00:00Z]},
...>   %Tempus.Slot{from: nil, to: ~U[2020-09-30 23:00:00Z]}])
%Tempus.Slot{from: nil, to: ~U[2020-09-30 23:00:00Z], from_open: true, to_open: true}

iex> Tempus.Slot.intersect([~D|2020-09-30|, Tempus.Slot.id()])
%Tempus.Slot{from: ~U[2020-09-30 00:00:00.000000Z], to: ~U[2020-10-01 00:00:00.000000Z], from_open: false, to_open: true}

  



  
    
      
    
    
      join(list)



        
          
        

    

  


  

      

          @spec join(slots :: Enum.t()) :: t()


      


Joins slots to the maximal covered timeslice.
Example
iex> Tempus.Slot.join([])
Tempus.Slot.id()

iex> Tempus.Slot.join([Tempus.Slot.wrap(~D|2020-09-30|), Tempus.Slot.wrap(~D|2020-10-02|)])
%Tempus.Slot{from: ~U[2020-09-30 00:00:00.000000Z], to: ~U[2020-10-03 00:00:00.000000Z], from_open: false, to_open: true}

iex> Tempus.Slot.join([~D|2020-09-30|, ~D|2020-10-02|])
%Tempus.Slot{from: ~U[2020-09-30 00:00:00.000000Z], to: ~U[2020-10-03 00:00:00.000000Z], from_open: false, to_open: true}

  



  
    
      
    
    
      join(s1, s2)



        
          
        

    

  


  

      

          @spec join(t(), t()) :: t()


      


Joins two slots to the maximal covered timeslice.
Example
iex> Tempus.Slot.join(Tempus.Slot.wrap(~D|2020-09-30|), Tempus.Slot.wrap(~D|2020-10-02|))
%Tempus.Slot{from: ~U[2020-09-30 00:00:00.000000Z], to: ~U[2020-10-03 00:00:00.000000Z], from_open: false, to_open: true}

iex> Tempus.Slot.join(~D|2020-09-30|, ~D|2020-10-02|)
%Tempus.Slot{from: ~U[2020-09-30 00:00:00.000000Z], to: ~U[2020-10-03 00:00:00.000000Z], from_open: false, to_open: true}

  



  
    
      
    
    
      neighbour?(s1, s2)



        
          
        

    

  


  

      

          @spec neighbour?(s1 :: origin(), s2 :: origin()) :: boolean()


      


Returns true if two slots are neighbours (touch at a boundary), false otherwise.
Examples
iex> slot = Tempus.Slot.wrap(~D|2015-09-01|)
iex> Tempus.Slot.neighbour?(slot, Tempus.Slot.wrap(~D|2015-09-02|))
true
iex> Tempus.Slot.neighbour?(slot, Tempus.Slot.wrap(~D|2015-08-31|))
true
iex> Tempus.Slot.neighbour?(slot, Tempus.Slot.wrap(~D|2015-09-03|))
false

  



  
    
      
    
    
      new(from_to)



        
          
        

    

  


  

      

          @spec new(from: origin(), to: origin()) :: {:ok, t()} | {:error, any()}


      


Creates new slot using arg[:from] as a starting origin and arg[:to] and an ending origin.
Examples
iex> Tempus.Slot.new(from: ~U|2015-09-30 00:00:00Z|, to: ~U|2015-10-01 01:00:00Z|)
{:ok, %Tempus.Slot{from: ~U|2015-09-30 00:00:00Z|, to: ~U|2015-10-01 01:00:00Z|, from_open: false, to_open: false}}
iex> Tempus.Slot.new(%{from: ~D|2015-09-30|, to: ~U|2015-10-01T12:00:00Z|})
{:ok, %Tempus.Slot{from: ~U|2015-09-30 00:00:00.000000Z|, to: ~U|2015-10-01 12:00:00Z|, from_open: false, to_open: false}}

  



  
    
      
    
    
      new(from, to)



        
          
        

    

  


  

      

          @spec new(from :: origin(), to :: origin()) :: {:ok, t()} | {:error, any()}


      


Creates new slot using from as a starting origin and to and an ending origin.
See new/1 for more readable implementation.
Examples
iex> import Tempus.Sigils
iex> Tempus.Slot.new(~U|2015-09-30 00:00:00Z|, ~U|2015-10-01 01:00:00Z|)
{:ok, %Tempus.Slot{from: ~U|2015-09-30 00:00:00Z|, to: ~U|2015-10-01 01:00:00Z|, from_open: false, to_open: false}}
iex> Tempus.Slot.new(~D|2015-09-30|, ~U|2015-10-01T12:00:00Z|)
{:ok, %Tempus.Slot{from: ~U|2015-09-30 00:00:00.000000Z|, to: ~U|2015-10-01 12:00:00Z|, from_open: false, to_open: false}}
iex> Tempus.Slot.new(nil, nil)
{:ok, Tempus.Slot.id()}
iex> Tempus.Slot.new(~D|2015-09-30|, nil)
{:ok, %Tempus.Slot{from: ~U[2015-09-30 00:00:00.000000Z], to: nil, from_open: false, to_open: true}}
iex> Tempus.Slot.new(nil, ~D|2015-09-30|)
{:ok, %Tempus.Slot{from: nil, to: ~U[2015-10-01 00:00:00.000000Z], from_open: true, to_open: true}}
iex> Tempus.Slot.new(:ok, :ok)
{:error, :invalid_input}

  



  
    
      
    
    
      new!(from, to)



        
          
        

    

  


  

      

          @spec new!(from :: origin(), to :: origin()) :: t() | no_return()


      


Creates new slot using from as a starting origin and to and an ending origin.
Unlike new/1, this function raises on malformed input.
Examples
iex> Tempus.Slot.new!(~U|2015-09-30 00:00:00Z|, ~U|2015-10-01 01:00:00Z|)
%Tempus.Slot{from: ~U|2015-09-30 00:00:00Z|, to: ~U|2015-10-01 01:00:00Z|, from_open: false, to_open: false}
iex> Tempus.Slot.new!(~D|2015-09-30|, ~U|2015-10-01T12:00:00Z|)
%Tempus.Slot{from: ~U|2015-09-30 00:00:00.000000Z|, to: ~U|2015-10-01 12:00:00Z|, from_open: false, to_open: false}
iex> Tempus.Slot.new!(:ok, :ok)
** (ArgumentError) malformed from/to argument, expected `origin`

  



    

    

  
    
      
    
    
      shift_tz(slot, tz \\ "Etc/UTC", tz_db \\ Calendar.get_time_zone_database())



        
          
        

    

  


  

      

          @spec shift_tz(
  slot :: t(),
  tz :: Calendar.time_zone(),
  tz_db :: Calendar.time_zone_database()
) :: t()


      


Shifts both from and to values to UTC zone.
Examples
slot = %Tempus.Slot{
   from: DateTime.from_naive!(~N|2018-01-05 21:00:00|, "America/New_York"),
   to: DateTime.from_naive!(~N|2018-01-08 08:59:59|, "Australia/Sydney")
}
#⇒ %Tempus.Slot{from: ~U[2018-01-06 02:00:00Z], to: ~U[2018-01-07 21:59:59Z], from_open: false, to_open: true}

  



  
    
      
    
    
      strict_compare(s1, s2)



        
          
        

    

  


  

      

          @spec strict_compare(s1 :: origin(), s2 :: origin()) :: :eq | :lt | :gt | :joint


      


Compares two slot structs. The same as compare/2, but returns :joint if
the slots are overlapped.
Examples
iex> Tempus.Slot.strict_compare(~D|2020-01-01|, DateTime.utc_now())
:lt

  



  
    
      
    
    
      valid?(arg1)



        
          
        

    

  


  

      

          @spec valid?(slot :: t()) :: boolean()


      


Checks whether the Slot is valid (to > from, or to == from if closed point) or not.
Examples
iex> slot = %Tempus.Slot{from: ~U|2015-09-30 00:00:00Z|, to: ~U|2015-10-01 01:00:00Z|}
iex> Tempus.Slot.valid?(slot)
true
iex> Tempus.Slot.valid?(%Tempus.Slot{from: slot.to, to: slot.from})
false
iex> slot = %Tempus.Slot{from: nil, to: ~U|2015-10-01 01:00:00Z|}
...> Tempus.Slot.valid?(slot)
true
iex> slot = %Tempus.Slot{from: ~U|2015-09-30 00:00:00Z|, to: nil}
...> Tempus.Slot.valid?(slot)
true
iex> Tempus.Slot.valid?(:ok)
false

  



  
    
      
    
    
      void()


        (macro)


        
          
        

    

  


  

Helper macro to pattern-match void slots.

  



    

    

  
    
      
    
    
      wrap(moment \\ nil, origin \\ DateTime.utc_now())



        
          
        

    

  


  

      

          @spec wrap(origin(), DateTime.t()) :: t()


      


Wraps the argument into a slot. For DateTime it'd be a point slot.
For a Date, it would be the whole day $[00:00:00.000000   o 00:00:00.000000   ext{ next day})$.
Examples
iex> Tempus.Slot.wrap(~D|2020-08-06|)
%Tempus.Slot{from: ~U[2020-08-06 00:00:00.000000Z], to: ~U[2020-08-07 00:00:00.000000Z], from_open: false, to_open: true}
iex> Tempus.Slot.wrap(:ok)
Tempus.Slot.id()

  



  
    
      
    
    
      xor(outer, inner)



        
          
        

    

  


  

      

          @spec xor(outer :: t(), inner :: t()) :: [t()]


      


Splits the slot given as a first argument to two on borders given as a second slot.
Examples
iex> outer = Tempus.Slot.wrap(~D[2023-04-12])
...> {:ok, inner} = Tempus.Slot.new(~U[2023-04-12 12:00:00Z], ~U[2023-04-12 13:00:00Z])
iex> Tempus.Slot.xor(outer, inner)
[%Tempus.Slot{from: ~U[2023-04-12 00:00:00.000000Z], to: ~U[2023-04-12 12:00:00Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2023-04-12 13:00:00Z], to: ~U[2023-04-13 00:00:00.000000Z], from_open: true, to_open: true}]
iex> Tempus.Slot.xor(outer, inner) == Tempus.Slot.xor(inner, outer)
false
iex> {:ok, past} = Tempus.Slot.new(~U[2020-04-12 12:00:00Z], ~U[2020-04-12 13:00:00Z])
...> Tempus.Slot.xor(past, inner)
[past, inner]
...> Tempus.Slot.xor(inner, past)
[past, inner]
iex> {:ok, border} = Tempus.Slot.new(~U[2023-04-12 11:00:00Z], ~U[2023-04-12 12:00:00Z])
...> Tempus.Slot.xor(border, inner)
[Tempus.Slot.new!(~U[2023-04-12 11:00:00Z], ~U[2023-04-12 13:00:00Z])]

  


        

      


  

    
Tempus.Slots 
    



      
The interface to deal with the implementation of Tempus.Slot ordered collection.
Comes with several default implementations, backed up by ordered list of slots,
  by Stream, by AVLTree¹, and by Year-Month² tree.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   %Tempus.Slot{
...>       from: ~U|2020-08-07 01:00:00Z|, to: ~U|2020-08-08 01:00:00Z|}
...> ]
...> Enum.into(slots, %Tempus.Slots{})
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 01:00:00Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}]}}
iex> Enum.map(slots, & &1.from)
[~U[2020-08-07 00:00:00.000000Z], ~U[2020-08-10 00:00:00.000000Z], ~U[2020-08-07 01:00:00Z]]

      


      
        Summary


  
    Types
  


    
      
        container()

      


    


    
      
        implementation(group)

      


    


    
      
        implementation(group, exact_implementation)

      


    


    
      
        locator()

      


        The type to use in navigation and/or rewinding slots enumerables



    


    
      
        t()

      


    


    
      
        t(group)

      


    


    
      
        t(group, exact_implementation)

      


    





  
    Functions
  


    
      
        add(slots, slot, options \\ [])

      


        Adds another slot to the slots collection.



    


    
      
        count(slots)

      


        Returns the number of slots



    


    
      
        drop_until(slots, pivot, options \\ [])

      


    


    
      
        inverse(slots, options \\ [])

      


        Inverses Slots returning the new Slots instance with slots set where
  there were blanks.



    


    
      
        merge(slots, enum \\ [], options \\ [])

      


        Merges many slots into the first element in the list given as an argument.



    


    
      
        new(implementation \\ Tempus.Slots.List, data)

      


        Creates an instance of slots, using a backend given as a parameter.



    


    
      
        span(slots, duration, unit \\ :second)

      


    


    
      
        take_until(slots, pivot, options \\ [])

      


    


    
      
        wrap(any, options \\ [])

      


        Wraps the argument into a slots instance. For nil it’d be an empty slots.
For everything else it’d call Slot.wrap/1 on an argument and add it to empty slots.



    





      


      
        Types


        


  
    
      
    
    
      container()



        
          
        

    

  


  

      

          @type container() :: Enumerable.t(Tempus.Slot.t())


      



  



  
    
      
    
    
      implementation(group)



        
          
        

    

  


  

      

          @type implementation(group) :: implementation(group, container())


      



  



  
    
      
    
    
      implementation(group, exact_implementation)



        
          
        

    

  


  

      

          @type implementation(group, exact_implementation) :: %{
  __struct__: group,
  slots: exact_implementation
}


      



  



  
    
      
    
    
      locator()



        
          
        

    

  


  

      

          @type locator() ::
  Tempus.Slot.origin() | (Tempus.Slot.t() -> :gt | :eq | :lt | true | false)


      


The type to use in navigation and/or rewinding slots enumerables

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: t(Tempus.Slots.Group.t())


      



  



  
    
      
    
    
      t(group)



        
          
        

    

  


  

      

          @type t(group) :: t(group, implementation(group))


      



  



  
    
      
    
    
      t(group, exact_implementation)



        
          
        

    

  


  

      

          @type t(group, exact_implementation) :: %Tempus.Slots{
  slots: implementation(group, exact_implementation)
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add(slots, slot, options \\ [])



        
          
        

    

  


  

Adds another slot to the slots collection.
Joins slots intersecting with the new one, if any.
Example
iex> Tempus.Slots.add(%Tempus.Slots{}, Tempus.Slot.wrap(~D|2020-08-07|))
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}]}}

iex> %Tempus.Slots{}
...> |> Tempus.Slots.add(Tempus.Slot.wrap(~D|2020-08-07|))
...> |> Tempus.Slots.add(Tempus.Slot.wrap(~D|2020-08-10|))
...> |> Tempus.Slots.add(%Tempus.Slot{
...>       from: ~U|2020-08-07 01:00:00Z|, to: ~U|2020-08-08 01:00:00Z|})
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 01:00:00Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}]}}

  



  
    
      
    
    
      count(slots)



        
          
        

    

  


  

      

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


      


Returns the number of slots
Examples
iex> import Tempus.Sigils
iex> slots = [
...>   ~I(2000-01-01T00:00:00.000000Z → 2000-01-02T00:00:00.000000Z),
...>   ~I(2010-01-01T00:00:00.000000Z → 2010-01-02T00:00:00.000000Z),
...>   ~I(2020-01-01T00:00:00.000000Z → 2020-01-02T00:00:00.000000Z)
...> ]
iex> slots |> Tempus.Slots.new() |> Tempus.Slots.count()
3

  



    

  
    
      
    
    
      drop_until(slots, pivot, options \\ [])



        
          
        

    

  


  

      

          @spec drop_until(t(), locator(), keyword()) :: t()


      



  



    

  
    
      
    
    
      inverse(slots, options \\ [])



        
          
        

    

  


  

      

          @spec inverse(
  slots :: t(),
  keyword()
) :: t()


      


Inverses Slots returning the new Slots instance with slots set where
  there were blanks.
Example
iex> [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-08|),
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   Tempus.Slot.wrap(~D|2020-08-12|)
...> ] |> Enum.into(%Tempus.Slots{})
...> |> Tempus.Slots.inverse()
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: nil, to: ~U[2020-08-07 00:00:00.000000Z], from_open: true, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-09 00:00:00.000000Z], to: ~U[2020-08-10 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-11 00:00:00.000000Z], to: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-13 00:00:00.000000Z], to: nil, from_open: false, to_open: true}]}}

iex> [
...>   %Tempus.Slot{to: ~U[2020-08-09 00:00:00.000000Z], from_open: false, to_open: true},
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true}
...> ] |> Enum.into(%Tempus.Slots{})
...> |> Tempus.Slots.inverse()
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-09 00:00:00.000000Z], to: ~U[2020-08-10 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-11 00:00:00.000000Z], to: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true}]}}

  



    

    

  
    
      
    
    
      merge(slots, enum \\ [], options \\ [])



        
          
        

    

  


  

      

          @spec merge(
  slots :: t() | [t()],
  Enumerable.t(Tempus.Slot.t()) | keyword(),
  keyword()
) :: t()


      


Merges many slots into the first element in the list given as an argument.
Other arguments might be enumerables, the first one must be a Tempus.Slots instance.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots{})
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}]}}
iex> other = [
...>   %Tempus.Slot{from: ~U|2020-08-07 23:00:00Z|, to: ~U|2020-08-08 12:00:00Z|},
...>   %Tempus.Slot{from: ~U|2020-08-12 23:00:00Z|, to: ~U|2020-08-12 23:30:00Z|}
...> ]
iex> Tempus.Slots.merge([slots, other])
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 12:00:00Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-12 23:00:00Z], to: ~U[2020-08-12 23:30:00Z], from_open: false, to_open: true}]}}
iex> Tempus.Slots.merge([slots, Tempus.Slots.wrap(other, Tempus.Slots.Stream)]) |> Enum.to_list()
[%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 12:00:00Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2020-08-12 23:00:00Z], to: ~U[2020-08-12 23:30:00Z], from_open: false, to_open: true}]

  



    

  
    
      
    
    
      new(implementation \\ Tempus.Slots.List, data)



        
          
        

    

  


  

      

          @spec new(implementation :: :list | :data | module(), data :: Enumerable.t()) :: t()


      


Creates an instance of slots, using a backend given as a parameter.
Examples
iex> import Tempus.Sigils
iex> slots = [
...>   ~I(2000-01-01T00:00:00.000000Z → 2000-01-02T00:00:00.000000Z),
...>   ~I(2010-01-01T00:00:00.000000Z → 2010-01-02T00:00:00.000000Z),
...>   ~I(2020-01-01T00:00:00.000000Z → 2020-01-02T00:00:00.000000Z)
...> ]
iex> Tempus.Slots.new([~D|2000-01-01|, ~D|2010-01-01|, ~D|2020-01-01|])
%Tempus.Slots{slots: Enum.into(slots, Tempus.Slots.List.new())}

  



    

  
    
      
    
    
      span(slots, duration, unit \\ :second)



        
          
        

    

  


  

      

          @spec span(t() | [Tempus.Slot.t()], non_neg_integer(), unit :: System.time_unit()) ::
  Enumerable.t()


      



  



    

  
    
      
    
    
      take_until(slots, pivot, options \\ [])



        
          
        

    

  


  

      

          @spec take_until(t(), locator(), keyword()) :: t()


      



  



    

  
    
      
    
    
      wrap(any, options \\ [])


        (since 0.3.0)


        
          
        

    

  


  

      

          @spec wrap(
  [Tempus.Slot.origin()] | t(),
  keyword()
) :: t()


      


Wraps the argument into a slots instance. For nil it’d be an empty slots.
For everything else it’d call Slot.wrap/1 on an argument and add it to empty slots.
Examples
iex> Tempus.Slots.wrap(~D|2020-08-06|)
%Tempus.Slots{slots: %Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-06 00:00:00.000000Z], to: ~U[2020-08-07 00:00:00.000000Z], from_open: false, to_open: true}]}}

  


        

      


  

    
Tempus.Slots.List 
    



      
The default List implementation of Tempus.Slots ordered collection.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   %Tempus.Slot{
...>       from: ~U|2020-08-07 01:00:00Z|, to: ~U|2020-08-08 01:00:00Z|}]
...> Enum.into(slots, %Tempus.Slots.List{})
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 01:00:00Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}]}
iex> Enum.map(slots, & &1.from)
[~U[2020-08-07 00:00:00.000000Z], ~U[2020-08-10 00:00:00.000000Z], ~U[2020-08-07 01:00:00Z]]

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add(list, slot, options \\ [])

      


        Adds another slot to the slots collection implemented as list.



    


    
      
        inverse(slots, options \\ [])

      


        Inverses Slots returning the new Slots instance with slots set where
  there were blanks.



    


    
      
        merge(slots, other, options \\ [])

      


        Merges other into this slots instance. other might be Enum or Stream.
When other is a stream, it gets terminated immediately after the last element
in this.



    


    
      
        new()

      


        Creates the new instance of Tempus.Slots.List struct. One usually does not need to call this function directly.



    


    
      
        split(slots, pivot, options \\ [])

      


        Splits the slots by the pivot given as a Slot.t or as a function.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Tempus.Slots.implementation(Tempus.Slots.List, [Tempus.Slot.t()])


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add(list, slot, options \\ [])



        
          
        

    

  


  

      

          @spec add(t(), Tempus.Slot.origin(), keyword()) :: t()


      


Adds another slot to the slots collection implemented as list.
Joins slots intersecting with the new one, if any.
Example
iex> Tempus.Slots.List.add(%Tempus.Slots.List{}, Tempus.Slot.wrap(~D|2020-08-07|))
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}]}

iex> %Tempus.Slots.List{}
...> |> Tempus.Slots.List.add(Tempus.Slot.wrap(~D|2020-08-07|))
...> |> Tempus.Slots.List.add(Tempus.Slot.wrap(~D|2020-08-10|))
...> |> Tempus.Slots.List.add(%Tempus.Slot{
...>       from: ~U|2020-08-07 01:00:00Z|, to: ~U|2020-08-08 01:00:00Z|})
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 01:00:00Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}]}

  



    

  
    
      
    
    
      inverse(slots, options \\ [])



        
          
        

    

  


  

      

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


      


Inverses Slots returning the new Slots instance with slots set where
  there were blanks.
Example
iex> [~D|2020-08-07|, ~D|2020-08-08|, ~D|2020-08-10|, ~D|2020-08-12|]
...> |> Enum.into(%Tempus.Slots.List{})
...> |> Tempus.Slots.List.inverse()
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: nil, to: ~U[2020-08-07 00:00:00.000000Z], from_open: true, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-09 00:00:00.000000Z], to: ~U[2020-08-10 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-11 00:00:00.000000Z], to: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-13 00:00:00.000000Z], to: nil, from_open: false, to_open: true}]}

iex> [
...>   %Tempus.Slot{to: ~U[2020-08-09 00:00:00.000000Z], from_open: false, to_open: true},
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true}
...> ] |> Enum.into(%Tempus.Slots.List{})
...> |> Tempus.Slots.List.inverse()
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-09 00:00:00.000000Z], to: ~U[2020-08-10 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-11 00:00:00.000000Z], to: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true}
]}

  



    

  
    
      
    
    
      merge(slots, other, options \\ [])



        
          
        

    

  


  

      

          @spec merge(t(), t() | Tempus.Slots.Stream.t(), keyword()) :: t()


      


Merges other into this slots instance. other might be Enum or Stream.
When other is a stream, it gets terminated immediately after the last element
in this.
Examples
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(%Tempus.Slots.List{})
iex> other = [
...>   %Tempus.Slot{from: ~U|2020-08-07 23:00:00Z|, to: ~U|2020-08-08 12:00:00Z|},
...>   %Tempus.Slot{from: ~U|2020-08-12 23:00:00Z|, to: ~U|2020-08-12 23:30:00Z|}
...> ]
iex> Tempus.Slots.merge([%Tempus.Slots{slots: slots}, other]).slots
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 12:00:00Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-12 23:00:00Z], to: ~U[2020-08-12 23:30:00Z], from_open: false, to_open: true}]}
iex> %Tempus.Slots{slots: slots} |> Tempus.Slots.merge(Tempus.Slots.wrap(other, Tempus.Slots.Stream)) |> Enum.to_list()
[
  %Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 12:00:00Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-12 23:00:00Z], to: ~U[2020-08-12 23:30:00Z], from_open: false, to_open: true}]

  



  
    
      
    
    
      new()



        
          
        

    

  


  

Creates the new instance of Tempus.Slots.List struct. One usually does not need to call this function directly.

  



    

  
    
      
    
    
      split(slots, pivot, options \\ [])



        
          
        

    

  


  

      

          @spec split(t(), Tempus.Slots.locator(), keyword()) ::
  {[Tempus.Slot.t()], [Tempus.Slot.t()]}


      


Splits the slots by the pivot given as a Slot.t or as a function.
To keep it consistent, the function actually does split it until,
which is intuitive when the pivot is given and kinda counter-intuitive
when the locator function is given.
See the examples below to grasp the reasoning behind this
architectural decision.
Examples
iex> import Tempus.Guards
...> import Tempus.Sigils
...> slots =
...> [~D|2020-08-07|, ~D|2020-08-08|, ~D|2020-08-10|, ~D|2020-08-12|]
...> |> Enum.into(%Tempus.Slots.List{})
iex> slots |> Tempus.Slots.List.split(~U|2020-08-09T12:00:00Z|)
{
  [%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-08 00:00:00.000000Z], to: ~U[2020-08-09 00:00:00.000000Z], from_open: false, to_open: true}],
  [%Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], to: ~U[2020-08-13 00:00:00.000000Z], from_open: false, to_open: true}]
}
iex> slots |> Tempus.Slots.List.split(&is_slot_coming_before(Tempus.Slot.wrap(~U|2020-08-09T12:00:00Z|), &1))
{
  [%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-08 00:00:00.000000Z], to: ~U[2020-08-09 00:00:00.000000Z], from_open: false, to_open: true}],
  [%Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], to: ~U[2020-08-13 00:00:00.000000Z], from_open: false, to_open: true}]
}

  


        

      


  

    
Tempus.Slots.Stream 
    



      
The default Stream implementation of Tempus.Slots ordered collection.
Examples
iex> import Tempus.Slots.Stream, only: [slots: 0]
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   %Tempus.Slot{
...>       from: ~U|2020-08-07 01:00:00Z|, to: ~U|2020-08-08 01:00:00Z|}]
...> slots |> Enum.into(slots()) |> Enum.to_list()
[%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 01:00:00Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}]
iex> Enum.map(slots, & &1.from)
[~U[2020-08-07 00:00:00.000000Z], ~U[2020-08-10 00:00:00.000000Z], ~U[2020-08-07 01:00:00Z]]

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add(slots, slot, options \\ [])

      


        Adds another slot to the slots collection backed by stream.



    


    
      
        inverse(slots, options \\ [])

      


        Inverses Slots returning the new Slots instance with slots set where
  there were blanks.



    


    
      
        iterate(start_value, next_fun, options \\ [])

      


        Produces a stream of slots wrapped in Tempus.Slots.Stream, ensuring the order
  of elements emitted.



    


    
      
        merge(slots, other, options \\ [])

      


        Merges other into this slots instance. other might be Enum or Stream.
When other is a stream, it gets terminated immediately after the last element
in this.



    


    
      
        new()

      


        Creates the new instance of Tempus.Slots.Stream struct. One usually does not need to call this function directly.



    


    
      
        recurrent(origin \\ nil, arg1, arg2)

      


         Produces a stream or recurrent weekly slots, given starting and ending {dow, time, zone} triples.



    


    
      
        split(slots, pivot, options \\ [])

      


        Splits the slots by the pivot given as a Slot.t or as a function.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Tempus.Slots.implementation(Tempus.Slots.Stream)


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add(slots, slot, options \\ [])



        
          
        

    

  


  

      

          @spec add(t(), Tempus.Slot.t(), keyword()) :: t()


      


Adds another slot to the slots collection backed by stream.
Joins slots intersecting with the new one, if any.
Example
iex> import Tempus.Slots.Stream, only: [slots: 0]
iex> Tempus.Slots.Stream.add(slots(), Tempus.Slot.wrap(~D|2020-08-07|)) |> Enum.to_list()
[%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}]

iex> %Tempus.Slots.Stream{}
...> |> Tempus.Slots.Stream.add(Tempus.Slot.wrap(~D|2020-08-07|))
...> |> Tempus.Slots.Stream.add(Tempus.Slot.wrap(~D|2020-08-10|))
...> |> Tempus.Slots.Stream.add(%Tempus.Slot{
...>       from: ~U|2020-08-07 01:00:00Z|, to: ~U|2020-08-08 01:00:00Z|})
...> |> Enum.to_list()
[%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 01:00:00Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}]

  



    

  
    
      
    
    
      inverse(slots, options \\ [])



        
          
        

    

  


  

Inverses Slots returning the new Slots instance with slots set where
  there were blanks.
Example
iex> [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-08|),
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   Tempus.Slot.wrap(~D|2020-08-12|)
...> ] |> Enum.into(%Tempus.Slots.List{})
...> |> Tempus.Slots.List.inverse()
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: nil, to: ~U[2020-08-07 00:00:00.000000Z], from_open: true, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-09 00:00:00.000000Z], to: ~U[2020-08-10 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-11 00:00:00.000000Z], to: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-13 00:00:00.000000Z], to: nil, from_open: false, to_open: true}]}

iex> [
...>   %Tempus.Slot{to: ~U[2020-08-09 00:00:00.000000Z], from_open: false, to_open: true},
...>   Tempus.Slot.wrap(~D|2020-08-10|),
...>   %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true}
...> ] |> Enum.into(%Tempus.Slots.List{})
...> |> Tempus.Slots.List.inverse()
%Tempus.Slots.List{slots: [
  %Tempus.Slot{from: ~U[2020-08-09 00:00:00.000000Z], to: ~U[2020-08-10 00:00:00.000000Z], from_open: false, to_open: true},
  %Tempus.Slot{from: ~U[2020-08-11 00:00:00.000000Z], to: ~U[2020-08-12 00:00:00.000000Z], from_open: false, to_open: true}
]}

  



    

  
    
      
    
    
      iterate(start_value, next_fun, options \\ [])



        
          
        

    

  


  

      

          @spec iterate(Tempus.Slot.origin(), (Tempus.Slot.t() -> Tempus.Slot.t()),
  join: nil | boolean() | pos_integer(),
  return_as: :slots | :stream
) :: t() | Tempus.Slots.t(Tempus.Slots.Stream)


      


Produces a stream of slots wrapped in Tempus.Slots.Stream, ensuring the order
  of elements emitted.
Options
	join (default: false) — nil | boolean() | non_neg_integer() specifies how
slots are to be joined

	return_as (default: :stream) — :stream | :slots if slots, the function returns
the Tempus.Slots.t/0 instance backed up by produced t:Temput.Slots.Stream.t/0


By default, slots will not be joined. Pass true to join if they are 1μsec aside,
  or an integer specifying the number of μsecs to join.
Examples
iex> import Tempus.Sigils
...> Tempus.Slots.Stream.iterate(~D|2024-01-20|,
...>   &Tempus.Slot.shift(&1, by: rem(&1.from.day, 2) + 1, unit: :day),
...>   join: true) |> Enum.take(2)
[%Tempus.Slot{from: ~U[2024-01-20 00:00:00.000000Z], to: ~U[2024-01-22 00:00:00.000000Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2024-01-23 00:00:00.000000Z], to: ~U[2024-01-24 00:00:00.000000Z], from_open: false, to_open: true}]

  



    

  
    
      
    
    
      merge(slots, other, options \\ [])



        
          
        

    

  


  

      

          @spec merge(t(), Tempus.Slots.container(), keyword()) :: t()


      


Merges other into this slots instance. other might be Enum or Stream.
When other is a stream, it gets terminated immediately after the last element
in this.
Examples
iex> import Tempus.Slots.Stream, only: [slots: 0]
iex> slots = [
...>   Tempus.Slot.wrap(~D|2020-08-07|),
...>   Tempus.Slot.wrap(~D|2020-08-10|)
...> ] |> Enum.into(slots())
iex> other = [
...>   %Tempus.Slot{from: ~U|2020-08-07 23:00:00Z|, to: ~U|2020-08-08 12:00:00Z|},
...>   %Tempus.Slot{from: ~U|2020-08-12 23:00:00Z|, to: ~U|2020-08-12 23:30:00Z|}
...> ] |> Enum.into(slots())
iex> slots |> Tempus.Slots.Stream.merge(other) |> Enum.to_list()
[%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 12:00:00Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true},
 %Tempus.Slot{from: ~U[2020-08-12 23:00:00Z], to: ~U[2020-08-12 23:30:00Z], from_open: false, to_open: true}]

  



  
    
      
    
    
      new()



        
          
        

    

  


  

Creates the new instance of Tempus.Slots.Stream struct. One usually does not need to call this function directly.

  



    

  
    
      
    
    
      recurrent(origin \\ nil, arg1, arg2)



        
          
        

    

  


  

      

          @spec recurrent(
  origin :: nil | Date.t(),
  from :: recurrent_time,
  to :: recurrent_time
) ::
  Tempus.Slots.t(Tempus.Slots.Stream)
  | {:error,
     :incompatible_calendars
     | :invalid_format
     | :invalid_input
     | :invalid_time
     | :time_zone_not_found
     | :utc_only_time_zone_database}
  | {:ambiguous, DateTime.t(), DateTime.t()}
  | {:gap, DateTime.t(), DateTime.t()}
when recurrent_time: {Calendar.day_of_week(), Time.t(), Calendar.time_zone()}


      


 Produces a stream or recurrent weekly slots, given starting and ending {dow, time, zone} triples.
 ### Examples
 iex> import Tempus.Sigils
 ...> Tempus.Slots.Stream.recurrent(Date.from_iso8601!("2024-01-22"), {7, "15:00:00", "Etc/UTC"}, {3, "01:00:00", "Etc/UTC"}) |> Enum.take(3)
 [~I(2024-01-21T15:00:00.000000Z → 2024-01-24T01:00:00.000000Z),
  ~I(2024-01-28T15:00:00.000000Z → 2024-01-31T01:00:00.000000Z),
  ~I(2024-02-04T15:00:00.000000Z → 2024-02-07T01:00:00.000000Z)]
 ...> Tempus.Slots.Stream.recurrent(Date.from_iso8601!("2024-01-22"), {1, "15:00:00", "Etc/UTC"}, {3, "01:00:00", "Etc/UTC"}) |> Enum.take(3)
 [~I(2024-01-22T15:00:00.000000Z → 2024-01-24T01:00:00.000000Z),
  ~I(2024-01-29T15:00:00.000000Z → 2024-01-31T01:00:00.000000Z),
  ~I(2024-02-05T15:00:00.000000Z → 2024-02-07T01:00:00.000000Z)]
 ...> Tempus.Slots.Stream.recurrent(Date.from_iso8601!("2024-01-22"), {1, "15:00:00", "Etc/UTC"}, {1, "15:00:00", "Australia/Sydney"}) |> Enum.take(3)
 [~I(2024-01-15T15:00:00.000000Z → 2024-01-22T15:00:00.000000+11:00),
  ~I(2024-01-22T15:00:00.000000Z → 2024-01-29T15:00:00.000000+11:00),
  ~I(2024-01-29T15:00:00.000000Z → 2024-02-05T15:00:00.000000+11:00)]
 ...> Tempus.Slots.Stream.recurrent(Date.from_iso8601!("2024-01-22"), {1, "09:00:00", "Australia/Sydney"}, {7, "23:00:00", "Etc/UTC"}) |> Enum.take(3)
 [%Tempus.Slot{from: DateTime.new!(~D"2024-01-29", ~T"09:00:00.000000", "Australia/Sydney"), to: ~U|2024-01-28T23:00:00.000000Z|, from_open: false, to_open: true},
  %Tempus.Slot{from: DateTime.new!(~D"2024-02-05", ~T"09:00:00.000000", "Australia/Sydney"), to: ~U|2024-02-04T23:00:00.000000Z|, from_open: false, to_open: true},
  %Tempus.Slot{from: DateTime.new!(~D"2024-02-12", ~T"09:00:00.000000", "Australia/Sydney"), to: ~U|2024-02-11T23:00:00.000000Z|, from_open: false, to_open: true}]
 ...> Tempus.Slots.Stream.recurrent(Date.from_iso8601!("2024-03-28"), {1, "09:00:00", "Australia/Sydney"}, {7, "23:00:00", "Etc/UTC"}) |> Enum.take(2)
 [%Tempus.Slot{from: DateTime.new!(~D"2024-04-01", ~T"09:00:00.000000", "Australia/Sydney"), to: ~U|2024-03-31T23:00:00.000000Z|, from_open: false, to_open: true},
  %Tempus.Slot{from: DateTime.new!(~D"2024-04-08", ~T"09:00:00.000000", "Australia/Sydney"), to: ~U|2024-04-07T23:00:00.000000Z|, from_open: false, to_open: true}]

  



    

  
    
      
    
    
      split(slots, pivot, options \\ [])



        
          
        

    

  


  

      

          @spec split(t(), Tempus.Slots.locator(), keyword()) ::
  {Enumerable.t(Tempus.Slot.t()), Enumerable.t(Tempus.Slot.t())}


      


Splits the slots by the pivot given as a Slot.t or as a function.
To keep it consistent, the function actually does split it until,
which is intuitive when the pivot is given and kinda counter-intuitive
when the locator function is given.
See the examples below to grasp the reasoning behind this
architectural decision.
Examples
iex> import Tempus.Guards
...> import Tempus.Sigils
iex> slots =
...> [~D|2020-08-07|, ~D|2020-08-08|, ~D|2020-08-10|, ~D|2020-08-12|]
...> |> Enum.into(%Tempus.Slots.Stream{})
iex> slots |> Tempus.Slots.Stream.split(~U|2020-08-09T12:00:00Z|) |> Tuple.to_list() |> Enum.map(&Enum.to_list/1)
[
  [%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-08 00:00:00.000000Z], to: ~U[2020-08-09 00:00:00.000000Z], from_open: false, to_open: true}],
  [%Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], to: ~U[2020-08-13 00:00:00.000000Z], from_open: false, to_open: true}]
]
iex> slots
...> |> Tempus.Slots.Stream.split(&is_slot_coming_before(Tempus.Slot.wrap(~U|2020-08-09T12:00:00Z|), &1))
...> |> Tuple.to_list()
...> |> Enum.map(&Enum.to_list/1)
[
  [%Tempus.Slot{from: ~U[2020-08-07 00:00:00.000000Z], to: ~U[2020-08-08 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-08 00:00:00.000000Z], to: ~U[2020-08-09 00:00:00.000000Z], from_open: false, to_open: true}],
  [%Tempus.Slot{from: ~U[2020-08-10 00:00:00.000000Z], to: ~U[2020-08-11 00:00:00.000000Z], from_open: false, to_open: true}, %Tempus.Slot{from: ~U[2020-08-12 00:00:00.000000Z], to: ~U[2020-08-13 00:00:00.000000Z], from_open: false, to_open: true}]
]

  


        

      


  

    
Tempus.ArgumentError exception
    



      
Raised at runtime when an argument passed to function is invalid
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