Working with Time Zones
Inside a Phoenix App
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Terminology
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Elon Musk: I'm putting people on
Mars!

Developers: Fantastic, more
timezones to support.

2/9/18, 06:03



Layers of Wall Time

International Atomic Time (ITA)






Layers of Wall Time

Universal Coordinated Time (UTC)

International Atomic Time (ITA)



Layers of Wall Time

Universal Coordinated Time (UTC)
Leap Seconds

International Atomic Time (ITA)



Layers of Wall Time

Standard Time

Universal Coordinated Time (UTC)
Leap Seconds

International Atomic Time (ITA)



Layers of Wall Time

Standard Time
Time Zone UTC Offset
Universal Coordinated Time (UTC)
Leap Seconds

International Atomic Time (ITA)



Layers of Wall Time

Wall Time

Standard Time
Time Zone UTC Offset
Universal Coordinated Time (UTC)
Leap Seconds

International Atomic Time (ITA)



Layers of Wall Time

Wall Time
Standard Offset
Standard Time
Time Zone UTC Offset
Universal Coordinated Time (UTC)
Leap Seconds

International Atomic Time (ITA)
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Things Change

Wall Time

Politics

Standard Time

Politics

Universal Coordinated Time (UTC)

Celestial Mechanics

International Atomic Time (ITA)



Things Change

Wall Time

changes ~ 2 / year

Standard Time

changes ~ 10 / year

Universal Coordinated Time (UTC)

27 changes so far
lJast was In Dec 2016
~ 37 seconds

International Atomic Time (ITA)



"Time Zone"



How Elixir Represents Time



Date

year
month
day

Time

hour
minute
second
nanosecond



NaiveDateTime

Date Time
year hour
month minute

day second

nanosecond



DateTime

NaiveDateTime

Date Time
year hour
month minute

day second

nanosecond

time_zone
utc offset
std_offset
zone_abbr



# Date
~D[2019-10-31]

# Time
~T[23:00:07.0]

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

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

iex> DateTime.from naive(~N[2016-05-24 13:26:08.003], "Etc/UTC")
{:0k, ~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(&l, &2) != :1t))

# 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



[1lau / tzdata ®© Watch~v 7 W Star 181 ¥ Fork 42

<> Code Issues 8 ') Pull requests 1 Actions Projects 0 =l Wiki Security  lili Insights

tzdata for Elixir. Born from the Calendar library.

D 217 commits ¥ 3 branches @ 0 packages O 43 releases 42 19 contributors s MIT
Branch: master ~ New pull request Create new file @ Upload files = Find file
‘R lau Merge branch 'master’ of https://github.com/lau/tzdata v/ Latest commit de8387b on Jan 27
BB config Run Elixir code formatter on mix.exs and config.exs 2 years ago
m lib When comparing HTTP headers, do case-insensitive comparison. 3 months ago
Bl priv/release_ets Update tzdata release from 2019a to 2019c 3 months ago
B test Use String.to_existing_atom instead of String.to_atom 5 months ago
=) .formatter.exs include .formatter.exs 2 years ago
=) .gitignore Keep dir needed for automatic update. Ignore remote poll file. 5 years ago
) .travis.yml In Travis Cl use Elixir 1.8.1 instead of master 13 months ago
=] CHANGELOG.md Update changelog to reflect 2019c release in version 1.0.3 3 months ago

=Y | ICENSE Initial commit of evtracted t7data code ac new csenarate librarv B veare aaon



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

config :elixir, :time zone database, Tzdata.TimeZoneDatabase

iex> DateTime.now("Europe/Copenhagen")
{:0k, #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

[ mathieuprog / tz ¥ Sponsor © Watch~v 1 W Star 16 ¥ Fork 1

<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security  lili Insights

Time zone support for Elixir

elixir elixir-lang timezone time-zone lana tzdata tz

p 38 commits I 1 branch ™ 0 packages © 11 releases 22 1 contributor 5fs Apache-2.0

Branch: master ~ New pull request Create new file @ Upload files = Find file Clone or download ~

. mathieuprog Bump version to 0.8.0 Latest commit 390c3ed 7 hours ago
BB .github Add FUNDING.ym| 19 days ago
s lib Rename env option 21 hours ago
B priv/tzdata2019c Initial commit 21 days ago
B test Add optional automatic updates + major code restructuring 8 days ago
=) .formatter.exs Initial commit 21 days ago
=) .gitignore Initial commit 21 days ago
=) LICENSE Initial commit 21 days ago

=Y README md Riimn vercion too ) Q 0O 7 hatire aan



PostgreSQL & Ecto



“Just, store everything as UTC.”

—Helpful Forum People



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, :nailve 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, :nailve datetime
add :born at utc, :utc datetime

timestamps ()
end




hello dev=# \d+ users

birthday

nap
born at native
born at utc
inserted at
updated at

character varying(255)

date

time(0) without time
timestamp(0) without
timestamp(0) without
timestamp(0) without
timestamp(0) without

zone
time
time
time
time




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, :nalive datetime
add :born at utc, :utc datetime
add :born at, :timestamptz
timestamps(type: :timestamptz)
end
end



hello dev=# \d+ users

birthday

nap
born at native
born at utc
born at
inserted at
updated at

character varying(255)

date

time(0) without time zone
timestamp(0) without time zone
timestamp(0) without time zone
timestamp with time zone
timestamp with time zone
timestamp with time zone




Presenting Time in HTML



User's Wall Time UTC




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.

* |f 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.
e Server stores in user's session (req cookies).

 Upon page load, we use in order of availability:
o User/Browser time zone

e Group time zone

o« UTC



Accepting Time In HTML



HINL Forms



New Event

Back

Title

Description

Starts At

10:00am
LY dd /yvyy | 10:15am

10:30am

February 2020 v Starts At 10:45am
11:00am

mm /dd/yyyy 11:15am
27 28 29 30 3 11:30am

Mon Tue Wed nu

3 4 5 Duration 11:45am

0 1N 12 12:00pm
17 18 19 1 hour 12:15pm

24 25 26 12:30pm

A v1:00pm

15 minutes
30 minutes
45 minutes

1.5 hour

2 hours
2.5 hours
3 hours




Time Zones Rules
are Date-relative



Need to Imply the Form's Time Zone

User's Wall Time UTC

ﬁ —

Feb 12, 2020, 8:30 PM  Eastern Standard Time

Ecto

July 11,2020, 5:00 PM  Eastern Daylight Time



# 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



Mike Zornek Q

Home Blog Projects For Hire Talks Contact Micro.Blog J
]

| have worked for more than a decade as a self-employed consultant (with a handful of years inside
some larger agencies as well). Throughout that time I've helped dozens of companies execute
projects on the Mac, iOS and Web. | enjoy project variety and the visible personal impact | can make
as a consultant.

Let’s chat and work on something together!

Services

I0S Development, Mentoring, Teaching

The majority of my projects in recent history have been in helping companies deliver iOS apps,
through direct development or helping improve their full time iOS employees through teaching and
mentorship. | consider myself to have a strong sense of successful user interface and often times
help with crafting the user experience as well as implementing actual code behaviors.

Elixir, Phoenix, Absinthe (GraphQL) Development

I've come to enjoy using Elixir for personal work and have recently started offering Elixir
development as a service.

What is Elixir? Elixir is a dynamic, functional language designed for building scalable and
maintainable applications. Elixir leverages the Erlang VM, known for running low-latency,
distributed and fault-tolerant systems.



