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Elixir CalDAV client library for calendar and event management.
CalDAVEx provides a clean, idiomatic Elixir interface to CalDAV servers with robust XML parsing, iCalendar support, and comprehensive event filtering.
Acknowledgments
This project was inspired by the caldav_gleam project, and modeled after the python-caldav library.
Features
	🔍 Discovery - Automatic principal and calendar-home-set discovery
	📅 Calendar Management - List calendars with metadata (display name, description, ctag)
	📆 Event Retrieval - List and fetch events with time-range filtering
	🎯 Robust Parsing - Saxy-based XML parsing for reliable CalDAV responses
	📝 iCalendar Support - Full iCalendar parsing via the ical library
	⏰ Time Zones - Proper timezone handling with tz
	✅ Well Tested - Comprehensive test suite with Bypass-backed HTTP mocking

Installation
Add caldav_ex to your list of dependencies in mix.exs:
def deps do
  [
    {:caldav_ex, "~> 0.1.0"}
  ]
end
Quick Start
# 1. Create a client
config = CalDAVEx.new_config(
  "https://caldav.example.com",
  CalDAVEx.basic_auth("username", "password")
)
client = CalDAVEx.new_client(config)

# 2. Discover calendar endpoints
{:ok, discovery_info} = CalDAVEx.discover(client)

# 3. List calendars
{:ok, calendars} = CalDAVEx.list_calendars(client, discovery_info)

# 4. Get events from a calendar
calendar = List.first(calendars)
{:ok, events} = CalDAVEx.list_events(client, calendar.url)

# 5. Filter events by time range
{:ok, events} = CalDAVEx.list_events(client, calendar.url,
  from: ~U[2025-05-01 00:00:00Z],
  to: ~U[2025-05-31 23:59:59Z]
)

# 6. Get a single event
event = List.first(events)
{:ok, full_event} = CalDAVEx.get_event(client, event.href)
Usage Examples
Authentication
# Basic authentication
config = CalDAVEx.new_config(
  "https://caldav.example.com",
  CalDAVEx.basic_auth("user", "pass")
)

# No authentication (for testing)
config = CalDAVEx.new_config(
  "http://localhost:8080",
  CalDAVEx.no_auth()
)
Working with Events
# List all events
{:ok, events} = CalDAVEx.list_events(client, calendar_url)

# Filter by date range
{:ok, events} = CalDAVEx.list_events(client, calendar_url,
  from: DateTime.utc_now(),
  to: DateTime.add(DateTime.utc_now(), 7, :day)
)

# Access event properties
Enum.each(events, fn event ->
  IO.puts("#{event.summary}")
  IO.puts("  Start: #{event.dtstart}")
  IO.puts("  End: #{event.dtend}")
  IO.puts("  ETag: #{event.etag}")
end)

# Calculate event duration
events
|> Enum.filter(fn e -> match?(%DateTime{}, e.dtstart) end)
|> Enum.map(fn e ->
  %{
    summary: e.summary,
    duration_minutes: DateTime.diff(e.dtend, e.dtstart, :minute)
  }
end)
Working with Calendars
# List all calendars
{:ok, calendars} = CalDAVEx.list_calendars(client, discovery_info)

# Find a specific calendar
calendar = Enum.find(calendars, fn c -> 
  c.display_name == "Work"
end)

# Access calendar properties
IO.inspect(calendar.display_name)
IO.inspect(calendar.description)
IO.inspect(calendar.ctag)
IO.inspect(calendar.url)
Handling All-Day Events
CalDAVEx correctly distinguishes between timed events and all-day events:
events
|> Enum.map(fn e ->
  case e.dtstart do
    %DateTime{} -> 
      IO.puts("Timed event: #{e.summary} at #{e.dtstart}")
    %Date{} -> 
      IO.puts("All-day event: #{e.summary} on #{e.dtstart}")
  end
end)
CalDAV Server Compatibility
CalDAVEx has been tested with:
	✅ iCloud Calendar
	✅ Google Calendar (via CalDAV)
	✅ Nextcloud
	✅ Radicale

Data Structures
Event
%CalDAVEx.Types.Event{
  href: "https://caldav.example.com/calendars/user/cal/event.ics",
  etag: "\"abc123\"",
  calendar_data: "BEGIN:VCALENDAR\n...",
  summary: "Team Meeting",
  dtstart: ~U[2025-05-15 14:00:00Z],
  dtend: ~U[2025-05-15 15:00:00Z],
  content_type: "text/calendar"
}
Calendar
%CalDAVEx.Types.Calendar{
  url: "https://caldav.example.com/calendars/user/work/",
  display_name: "Work",
  description: "Work calendar",
  ctag: "abc123"
}
DiscoveryInfo
%CalDAVEx.Types.DiscoveryInfo{
  principal_url: "https://caldav.example.com/principals/user/",
  calendar_home_set_url: "https://caldav.example.com/calendars/user/"
}
Error Handling
All functions return {:ok, result} or {:error, error} tuples:
case CalDAVEx.list_events(client, calendar_url) do
  {:ok, events} ->
    IO.puts("Found #{length(events)} events")
    
  {:error, %CalDAVEx.Error{type: :http, message: message}} ->
    IO.puts("HTTP error: #{message}")
    
  {:error, %CalDAVEx.Error{type: :xml, message: message}} ->
    IO.puts("XML parsing error: #{message}")
    
  {:error, %CalDAVEx.Error{type: :protocol, message: message}} ->
    IO.puts("CalDAV protocol error: #{message}")
end
Development
# Get dependencies
mix deps.get

# Run tests
mix test

# Generate documentation
mix docs

# Format code
mix format

Roadmap
	[ ] Calendar resource type filtering
	[ ] Extended event properties (UID, description, location, recurrence)
	[ ] Recurring event expansion
	[ ] Event creation/modification/deletion
	[ ] Calendar creation/deletion
	[ ] Sync token support for efficient updates
	[ ] Free/busy queries

Contributing
Contributions are welcome! Please feel free to submit a Pull Request.
License
MIT License - see LICENSE for details.
Acknowledgments
	Built with Req for HTTP
	XML parsing via Saxy
	iCalendar support from ical
	Timezone handling with tz



  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
0.1.0 - 2026-05-19
Added
	Initial release
	CalDAV discovery (current-user-principal and calendar-home-set)
	Calendar listing with display name, description, and ctag
	Event listing with time-range filtering
	Single event retrieval by URL
	Robust XML parsing using Saxy
	iCalendar parsing via ical library
	Support for both timed and all-day events
	Basic and no-auth authentication methods
	Comprehensive test suite with Bypass HTTP mocking

Features
	CalDAVEx.discover/1 - Discover principal and calendar home set
	CalDAVEx.list_calendars/2 - List all calendars
	CalDAVEx.list_events/3 - List events with optional time filtering
	CalDAVEx.get_event/2 - Retrieve a single event by URL
	CalDAVEx.new_config/2 - Create client configuration
	CalDAVEx.new_client/1 - Create CalDAV client
	CalDAVEx.basic_auth/2 - Basic authentication
	CalDAVEx.no_auth/0 - No authentication



  

    LICENSE


MIT License

Copyright (c) 2026 Steve Wagner

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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CalDAV client library for calendar and event management.
CalDAVEx provides a clean, idiomatic Elixir interface to CalDAV servers with
robust XML parsing, iCalendar support, and comprehensive event filtering.
Quick Start
# Create a client
config = CalDAVEx.new_config(
  "https://caldav.example.com",
  CalDAVEx.basic_auth("username", "password")
)
client = CalDAVEx.new_client(config)

# Discover calendar endpoints
{:ok, discovery_info} = CalDAVEx.discover(client)

# List calendars
{:ok, calendars} = CalDAVEx.list_calendars(client, discovery_info)

# Get events from a calendar
calendar = List.first(calendars)
{:ok, events} = CalDAVEx.list_events(client, calendar.url,
  from: ~U[2025-05-01 00:00:00Z],
  to: ~U[2025-05-31 23:59:59Z]
)
Authentication
CalDAVEx supports multiple authentication methods:
	basic_auth/2 - HTTP Basic authentication
	bearer_auth/1 - Bearer token authentication
	no_auth/0 - No authentication (for testing)

Error Handling
All functions return {:ok, result} or {:error, %CalDAVEx.Error{}} tuples.
Use error_to_string/1 to convert errors to human-readable messages.
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        basic_auth(username, password)

      


        Creates HTTP Basic authentication configuration.



    


    
      
        bearer_auth(token)

      


        Creates Bearer token authentication configuration.



    


    
      
        create_event(client, calendar_url, filename, ics_data)

      


        Creates a new event in a calendar.



    


    
      
        delete_event(client, event_url, etag \\ nil)

      


        Deletes an event.



    


    
      
        discover(client)

      


        Discovers the principal URL and calendar home set URL for the authenticated user.



    


    
      
        error_to_string(error)

      


        Converts a CalDAVEx.Error to a human-readable string.



    


    
      
        get_event(client, event_url)

      


        Retrieves a single event by its URL.



    


    
      
        list_calendars(client, discovery_info)

      


        Lists all calendars for the authenticated user.



    


    
      
        list_events(client, calendar_url, opts \\ [])

      


        Lists events from a calendar with optional time-range filtering.



    


    
      
        new_client(config)

      


        Creates a new CalDAV client from configuration.



    


    
      
        new_config(base_url, auth)

      


        Creates a new CalDAV client configuration.



    


    
      
        no_auth()

      


        Returns no authentication configuration.



    


    
      
        update_event(client, event_url, ics_data, etag \\ nil)

      


        Updates an existing event.



    


    
      
        with_timeout(config, ms)

      


        Sets the HTTP request timeout in milliseconds.



    


    
      
        with_user_agent(config, ua)

      


        Sets a custom User-Agent header for the client.



    





      


      
        Functions


        


  
    
      
    
    
      basic_auth(username, password)



        
          
        

    

  


  

Creates HTTP Basic authentication configuration.
Parameters
	username - The username for authentication
	password - The password for authentication

Examples
auth = CalDAVEx.basic_auth("user@example.com", "secret")
config = CalDAVEx.new_config("https://caldav.example.com", auth)

  



  
    
      
    
    
      bearer_auth(token)



        
          
        

    

  


  

Creates Bearer token authentication configuration.
Parameters
	token - The bearer token for authentication

Examples
auth = CalDAVEx.bearer_auth("eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9...")
config = CalDAVEx.new_config("https://caldav.example.com", auth)

  



  
    
      
    
    
      create_event(client, calendar_url, filename, ics_data)



        
          
        

    

  


  

Creates a new event in a calendar.
Note: This function is currently not fully implemented.
Parameters
	client - The CalDAV client
	calendar_url - The URL of the calendar
	filename - The filename for the event (e.g., "event.ics")
	ics_data - The iCalendar data as a string


  



    

  
    
      
    
    
      delete_event(client, event_url, etag \\ nil)



        
          
        

    

  


  

Deletes an event.
Note: This function is currently not fully implemented.
Parameters
	client - The CalDAV client
	event_url - The URL of the event
	etag - Optional ETag for optimistic locking


  



  
    
      
    
    
      discover(client)



        
          
        

    

  


  

Discovers the principal URL and calendar home set URL for the authenticated user.
This performs two PROPFIND requests:
	Queries the base URL for current-user-principal
	Queries the principal URL for calendar-home-set

Parameters
	client - The CalDAV client

Returns
	{:ok, %CalDAVEx.Types.DiscoveryInfo{}} on success
	{:error, %CalDAVEx.Error{}} on failure

Examples
{:ok, discovery_info} = CalDAVEx.discover(client)
IO.inspect(discovery_info.principal_url)
IO.inspect(discovery_info.calendar_home_set_url)

  



  
    
      
    
    
      error_to_string(error)



        
          
        

    

  


  

Converts a CalDAVEx.Error to a human-readable string.
Parameters
	error - A %CalDAVEx.Error{} struct

Examples
case CalDAVEx.list_events(client, calendar_url) do
  {:ok, events} -> events
  {:error, error} -> IO.puts(CalDAVEx.error_to_string(error))
end

  



  
    
      
    
    
      get_event(client, event_url)



        
          
        

    

  


  

Retrieves a single event by its URL.
Parameters
	client - The CalDAV client
	event_url - The full URL of the event

Returns
	{:ok, %CalDAVEx.Types.Event{}} on success
	{:error, %CalDAVEx.Error{}} on failure

Examples
{:ok, event} = CalDAVEx.get_event(client, "https://caldav.example.com/cal/event.ics")
IO.inspect(event.calendar_data)

  



  
    
      
    
    
      list_calendars(client, discovery_info)



        
          
        

    

  


  

Lists all calendars for the authenticated user.
Parameters
	client - The CalDAV client
	discovery_info - Discovery information from discover/1

Returns
	{:ok, [%CalDAVEx.Types.Calendar{}]} on success
	{:error, %CalDAVEx.Error{}} on failure

Examples
{:ok, discovery_info} = CalDAVEx.discover(client)
{:ok, calendars} = CalDAVEx.list_calendars(client, discovery_info)

Enum.each(calendars, fn cal ->
  IO.puts("Calendar: #{cal.display_name} - #{cal.url}")
end)

  



    

  
    
      
    
    
      list_events(client, calendar_url, opts \\ [])



        
          
        

    

  


  

Lists events from a calendar with optional time-range filtering.
Parameters
	client - The CalDAV client
	calendar_url - The URL of the calendar
	opts - Optional keyword list:	:from - Start of time range (DateTime)
	:to - End of time range (DateTime)



Returns
	{:ok, [%CalDAVEx.Types.Event{}]} on success
	{:error, %CalDAVEx.Error{}} on failure

Examples
# Get all events
{:ok, events} = CalDAVEx.list_events(client, calendar.url)

# Get events in a date range
{:ok, events} = CalDAVEx.list_events(client, calendar.url,
  from: ~U[2025-05-01 00:00:00Z],
  to: ~U[2025-05-31 23:59:59Z]
)

# Get future events
{:ok, events} = CalDAVEx.list_events(client, calendar.url,
  from: DateTime.utc_now()
)

  



  
    
      
    
    
      new_client(config)



        
          
        

    

  


  

Creates a new CalDAV client from configuration.
Parameters
	config - The client configuration from new_config/2

Examples
config = CalDAVEx.new_config(base_url, auth)
client = CalDAVEx.new_client(config)

  



  
    
      
    
    
      new_config(base_url, auth)



        
          
        

    

  


  

Creates a new CalDAV client configuration.
Parameters
	base_url - The base URL of the CalDAV server
	auth - Authentication configuration from basic_auth/2, bearer_auth/1, or no_auth/0

Examples
config = CalDAVEx.new_config(
  "https://caldav.icloud.com",
  CalDAVEx.basic_auth("user@icloud.com", "app-specific-password")
)

  



  
    
      
    
    
      no_auth()



        
          
        

    

  


  

Returns no authentication configuration.
Use this for testing or when connecting to servers that don't require authentication.
Examples
config = CalDAVEx.new_config("http://localhost:8080", CalDAVEx.no_auth())

  



    

  
    
      
    
    
      update_event(client, event_url, ics_data, etag \\ nil)



        
          
        

    

  


  

Updates an existing event.
Note: This function is currently not fully implemented.
Parameters
	client - The CalDAV client
	event_url - The URL of the event
	ics_data - The updated iCalendar data
	etag - Optional ETag for optimistic locking


  



  
    
      
    
    
      with_timeout(config, ms)



        
          
        

    

  


  

Sets the HTTP request timeout in milliseconds.
Parameters
	config - The client configuration
	ms - Timeout in milliseconds

Examples
config
|> CalDAVEx.with_timeout(30_000)

  



  
    
      
    
    
      with_user_agent(config, ua)



        
          
        

    

  


  

Sets a custom User-Agent header for the client.
Parameters
	config - The client configuration
	ua - The User-Agent string

Examples
config
|> CalDAVEx.with_user_agent("MyApp/1.0")
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Authentication header generation for CalDAV requests.
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        to_headers(arg1)
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Calendar discovery and listing operations.
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        list(client, discovery_info)
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CalDAV client struct and initialization.
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Configuration management for CalDAV clients.
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        new(base_url, auth)

      


    


    
      
        with_timeout(cfg, ms)
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      with_timeout(cfg, ms)



        
          
        

    

  


  


  



  
    
      
    
    
      with_user_agent(cfg, ua)



        
          
        

    

  


  


  


        

      


  

    
CalDAVEx.Discovery 
    



      
CalDAV server discovery for principal and calendar home set URLs.
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Error types and utilities for CalDAV operations.
All CalDAVEx functions return errors as {:error, %CalDAVEx.Error{}}.
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    Types
  


    
      
        t()

      


        Error struct.



    





  
    Functions
  


    
      
        conflict()

      


        Creates a conflict error (HTTP 409)



    


    
      
        http(status, body)

      


        Creates an HTTP error with status code and response body



    


    
      
        not_found()

      


        Creates a not found error (HTTP 404)



    


    
      
        protocol(msg)

      


        Creates a CalDAV protocol error



    


    
      
        to_string(e)

      


        Converts an error to a human-readable string.



    


    
      
        transport(msg)

      


        Creates a transport error (network/connection issues)



    


    
      
        unauthorized()

      


        Creates an unauthorized error (HTTP 401)



    


    
      
        xml(msg)

      


        Creates an XML parsing error
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          @type t() :: %CalDAVEx.Error{
  details: String.t() | nil,
  message: String.t() | nil,
  type: atom()
}


      


Error struct.
Fields
	type - The error type (:transport, :http, :xml, :protocol, :not_found, :unauthorized, :conflict)
	message - Human-readable error message
	details - Additional error details (optional)
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Creates a conflict error (HTTP 409)

  



  
    
      
    
    
      http(status, body)



        
          
        

    

  


  

Creates an HTTP error with status code and response body

  



  
    
      
    
    
      not_found()



        
          
        

    

  


  

Creates a not found error (HTTP 404)

  



  
    
      
    
    
      protocol(msg)



        
          
        

    

  


  

Creates a CalDAV protocol error

  



  
    
      
    
    
      to_string(e)



        
          
        

    

  


  

Converts an error to a human-readable string.
Examples
error = CalDAVEx.Error.http(404, "Not found")
CalDAVEx.Error.to_string(error)
# => "[caldav_ex] HTTP error: HTTP 404 - Not found"

  



  
    
      
    
    
      transport(msg)



        
          
        

    

  


  

Creates a transport error (network/connection issues)

  



  
    
      
    
    
      unauthorized()



        
          
        

    

  


  

Creates an unauthorized error (HTTP 401)
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Creates an XML parsing error
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Event operations including listing, retrieval, and CRUD.
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        create(client, calendar_url, filename, ics_data)

      


    


    
      
        delete(client, event_url, etag)

      


    


    
      
        get(client, event_url)

      


    


    
      
        list(client, calendar_url, opts \\ [])

      


    


    
      
        update(client, event_url, ics_data, etag)
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HTTP request handling for CalDAV operations.
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    Functions
  


    
      
        request(client, method, url, headers \\ [], body \\ nil)
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Type definitions for CalDAV resources.
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Represents a CalDAV calendar.
Contains metadata about a calendar collection.
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    Types
  


    
      
        t()

      


        Calendar struct.
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      t()



        
          
        

    

  


  

      

          @type t() :: %CalDAVEx.Types.Calendar{
  ctag: String.t() | nil,
  description: String.t() | nil,
  display_name: String.t() | nil,
  is_calendar: boolean(),
  url: String.t()
}


      


Calendar struct.
Fields
	url - The full URL of the calendar
	display_name - Human-readable name of the calendar
	description - Optional description of the calendar
	ctag - Calendar collection tag for sync purposes
	is_calendar - Whether this resource is a calendar (has C:calendar resourcetype)
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Discovery information for a CalDAV server.
Contains URLs discovered during the CalDAV discovery process.
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        t()

      


        Discovery information struct.
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          @type t() :: %CalDAVEx.Types.DiscoveryInfo{
  calendar_home_set_url: String.t(),
  principal_url: String.t()
}


      


Discovery information struct.
Fields
	principal_url - The URL of the authenticated user's principal
	calendar_home_set_url - The URL of the user's calendar collection
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Represents a CalDAV event.
Contains both the raw iCalendar data and parsed event properties.
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    Types
  


    
      
        t()

      


        Event struct.
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          @type t() :: %CalDAVEx.Types.Event{
  attendees: [String.t()],
  calendar_data: String.t() | nil,
  content_type: String.t() | nil,
  description: String.t() | nil,
  dtend: DateTime.t() | Date.t() | nil,
  dtstart: DateTime.t() | Date.t() | nil,
  etag: String.t() | nil,
  href: String.t(),
  location: String.t() | nil,
  organizer: String.t() | nil,
  rrule: String.t() | nil,
  status: String.t() | nil,
  summary: String.t() | nil,
  uid: String.t() | nil
}


      


Event struct.
Fields
	href - The full URL of the event resource
	etag - Entity tag for optimistic locking
	calendar_data - Raw iCalendar (ICS) data
	content_type - MIME type of the calendar data
	summary - Event title/summary
	dtstart - Start date/time (DateTime for timed events, Date for all-day events)
	dtend - End date/time (DateTime for timed events, Date for all-day events)
	uid - Unique identifier for the event
	description - Detailed description of the event
	location - Location of the event
	status - Event status (e.g., "CONFIRMED", "TENTATIVE", "CANCELLED")
	rrule - Recurrence rule (RRULE) as a string
	organizer - Event organizer
	attendees - List of event attendees


  


        

      


  

    
CalDAVEx.XML 
    



      
XML parsing for CalDAV multistatus responses.
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