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International Atomic Time (ITA)

Universal Coordinated Time (UTC)

Standard Time

Wall Time

Standard Offset

Time Zone UTC Offset

Leap Seconds

Things Change

changes ~ 2 / year

changes ~ 10 / year

27 changes so far  
last was in Dec 2016 

~ 37 seconds



"Time Zone"



How Elixir Represents Time
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Sigils
# Date
~D[2019-10-31]

# Time
~T[23:00:07.0]

# NaiveDateTime
~N[2019-10-31 23:00:07]

# DateTime
~U[2019-10-31 19:59:03Z]

iex> DateTime.from_naive(~N[2016-05-24 13:26:08.003], "Etc/UTC")
{:ok, ~U[2016-05-24 13:26:08.003Z]}



# Past
Enum.sort(collection) # always sorts from lowest to highest
Enum.sort(collection, &>=/2) # alternative, but clunky 
Enum.sort(dates, &(Date.compare(&1, &2) != :lt))

# New (Elixir 1.10)
Enum.sort(collection, :asc) # the default
Enum.sort(collection, :desc) # in reverse
Enum.sort(birth_dates, Date)
Enum.sort(birth_dates, {:asc, Date})
Enum.sort(birth_dates, {:desc, Date})



TimeZoneDatabase





defp deps do
  [  {:tzdata, "~> 1.0.3"},  ]
end

config :elixir, :time_zone_database, Tzdata.TimeZoneDatabase

iex> DateTime.now("Europe/Copenhagen")
{:ok, #DateTime<2018-11-30 20:51:59.076524+01:00 CET Europe/Copenhagen>}

# See also
# https://github.com/lau/calendar
# https://github.com/bitwalker/timex

https://github.com/lau/calendar
https://github.com/bitwalker/timex




PostgreSQL & Ecto



–Helpful Forum People

“Just, store everything as UTC.” 



The Problem
• The default Ecto to Postgres adapter assumes UTC. It's a 

contract with assumptions.


• Default behavior results in no timezone info actually stored in 
the database.


• Can cause subtle bugs for users performing date queries from 
a console connection that will use and apply the user's 
timezone.



schema "users" do
  field :name, :string
  field :birthday, :date
  field :nap, :time
  field :born_at_native, :naive_datetime
  field :born_at_utc, :utc_datetime

  timestamps()
end

def change do
  create table(:users) do
    add :name, :string
    add :birthday, :date
    add :nap, :time
    add :born_at_native, :naive_datetime
    add :born_at_utc, :utc_datetime

    timestamps()
  end
end



hello_dev=# \d+ users
                                                 
     Column     |              Type              
----------------+--------------------------------
 id             | bigint                         
 name           | character varying(255)         
 birthday       | date                           
 nap            | time(0) without time zone      
 born_at_native | timestamp(0) without time zone 
 born_at_utc    | timestamp(0) without time zone 
 inserted_at    | timestamp(0) without time zone 
 updated_at     | timestamp(0) without time zone 



schema "users" do
  field :name, :string
  field :birthday, :date
  field :nap, :time
  field :born_at_native, :naive_datetime
  field :born_at_utc, :utc_datetime
  field :born_at, :utc_datetime
  timestamps(type: :utc_datetime)
end

def change do
  create table(:users) do
    add :name, :string
    add :birthday, :date
    add :nap, :time
    add :born_at_native, :naive_datetime
    add :born_at_utc, :utc_datetime
    add :born_at, :timestamptz
    timestamps(type: :timestamptz)
  end
end



hello_dev=# \d+ users
                                                  
     Column     |              Type              |
----------------+--------------------------------+
 id             | bigint                         |
 name           | character varying(255)         |
 birthday       | date                           |
 nap            | time(0) without time zone      |
 born_at_native | timestamp(0) without time zone |
 born_at_utc    | timestamp(0) without time zone |
 born_at        | timestamp with time zone       |
 inserted_at    | timestamp with time zone       |
 updated_at     | timestamp with time zone       |



Presenting Time in HTML
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Web App "Styles" 

• Request <-> Response 

• Not told the user's timezone via any HTTP header. (hard)


• Frontend JavaScript App (or using LiveView) 

• Use JS while rendering the DOM (easy)



Use JavaScript
Detect Timezone via JS and then:


1. Transform DOM on the frontend


• Have fun testing/debugging dozens of frontends.


2. Report Timezone back to server for future use


• Would not be able to transform initial pages 😢



Ask the User
• User sets timezone as part of a registration and we use that 

from now on (and some site default before).


• Has issues when user is traveling and no longer in New York.


• If they send a date time in a form while in San Fran, what 
does that mean?



• Silently set a group time zone upon group creation.


• Allow group time zone to be edited.


• Use JS to fetch and report the browser timezone to server.


• Server stores in user's session (req cookies).


• Upon page load, we use in order of availability:


• User/Browser time zone


• Group time zone


• UTC 



Accepting Time in HTML



HTML Forms





Time Zones Rules  
 are Date-relative



Browser Phoenix Ecto

UTCUser's Wall Time

Feb 12, 2020, 8:30 PM

July 11, 2020, 5:00 PM

Eastern Standard Time

Eastern Daylight Time

Need to Imply the Form's Time Zone



# Add up the form components to make a NaiveDateTime (no zone)
starts_at_naivedatetime = combined_form_elements()

# Get the user's time zone, "America/New York"
resolved_timezone_name = TimezoneHelper.resolved_timezone(conn, group)

# Find the implied time zone
timezone_for_form = Timex.Timezone.get(resolved_timezone_name, starts_at_naivedatetime)

starts_at_utc =
  starts_at_naivedatetime
    |> Timex.to_datetime(timezone_for_form)
    |> Timex.to_datetime("Etc/UTC")



Resources
• ElixirConf 2019 - Date, Time, and Time Zones in Elixir 1.9 - Lau Taarnskov 

https://www.youtube.com/watch?v=_E988mvPIzU


• Date and Time · Elixir School 
https://elixirschool.com/en/lessons/basics/date-time/


• GitHub - lau/tzdata: tzdata for Elixir. 
https://github.com/lau/tzdata


• GitHub - lau/calendar: date-time and time zone handling in Elixir. 
https://github.com/lau/calendar


• GitHub - bitwalker/timex: A complete date/time library for Elixir projects. 
https://github.com/bitwalker/timex




