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Self Introduction

2010: Facebook software engineer

Mobile Engineer:
Facebook Phone (1) -> 10S app (2) ->
Messenger

IOS:
Voice message, sticker, connection status,
Message sending perf & reliability



Status quo of Facebook iIPhone App

1.0: Native + JL =&

2.0: Faceweb (HTML5) + HamburgerMenu

3.0: Native + Immutable Data = Hybrid

Takeaways for us




Why Facebook App?




TOP SMARTPHONE APPS OF 2015
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Note: The list is ranked on averace uniaue audience which is the averace of lanuary 201c-October 201c.



6+ of Top 10
most used apps
globally =
Messaging Apps

a KPCB Source: Quattra, Q1:15. Data ranked based on usagn

Quetita analgzes 75MMe Android users speead ot in more than 150 countries, collecting install and usage stalistcs of every appication present on the device. 01:15 data analyzed three months of
data starting from 1/1/15. Data excludes Google spps and ofher commonly preinstalied apps 1o remove biases. Only apps with 10K« installs woddwide and 100+ DAY are counted
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Status Quo of

Facebook 10S Engineering
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Information

Facebook, Inc.
Social Networking

016

wesee Carrier

Guillermo Moreno with Josephine
Williams and 7 others.

5

Good friends, good food and a lot of laughs.

A Justine Lee

=

Top Charts
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Yes

Requires i0S 7.0 or later. Compatible with
iPhone, iPad, and iPod touch.

English, Czech, Danish, Dutch, Finnish,
French, German, Greek, Indonesian, Italian,
Japanese, Korean, Malay, Norwegian
Bokmal, Polish, Portuguese, Russian,
Simplified Chinese, Spanish, Swedish, Thai,
Traditional Chinese, Turkish, Vietnhamese

Josephine William VerSion History

3

- &
Developer Website
S License Agreement
: ;: . .
= Privacy Policy
¥ €D = > . § 66




IOS Engineering @ Facebook

1. 1000+ iOS mobile engineers

2. 100+ shared libs
- using Buck to generate.

3. Module based development

4. Data model: immutable (thread safe)



Codebase overview

1. Single iOS code repository
- One gigantic codebase

2. Shared libraries: fine granularity
- 100+ shared libs

3. No cocoapods - inhouse module and
dependency management tool (Buck)



Codebases

Millions of lines of code

— hundred
thousand

simple iPhone game app

Unix vlll.g]ll

Win32/Simile virus
average iPhone app

Pacemaker
Photoshopv. 1L.O
1900

Caminm

".-—I || ST

Quake 3 engine

Video game system

Space Shuttle

a million lines of code
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F-35 Fighterjet

2013

- 40 50 80 70
Microsoft Office 2001
Windows 2000
Microsoft Office for Mac
2006
Symbian

mobile operating system ——- 180%
Windows 7 F——12398
2009
Windows XP
2001 -
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Large Hadron Collider
total code
Windows Vista
2007

Herese TR -----

Facebook
(including backend code)
US Army Future Combat System
fast battlefield network system (aborted)
Debian 5.0 codebase
free, open-source operating system
Mac O5 X “Tiger”
v10.4
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What you can learn?

1. Native > HTMLS5 > Native
2. How to scale your mobile team?

3. Module based programming
React Native



A brief review of
the history of
Facebook iOS app



Facebook 1.0

2008 - 2010

k Joe Hewitt .
I5 walking downtown for coflee

Scott Marlette

o]
= 1S islening 10 punk musc

‘ Laura Copeland

Somebody I8 lazy

. Dave Morin
Is on the ;h:ﬂ"é with Geneva

ﬁ" L) " | .:Jn

facebook

Joe Hewitt

is getting closer.
Updated on Monday

Info Photos

Photos of Joe Hewitt (94)

Mobile Uploads (21)
Updated on Monday

" Pixel (13)
Updated 3 weeks ago

Home Joe Friends Chat Inbox




Facebook 1.0

@ G il ATET =

- facebook ~ towow EEE facebook News Feed

5 2 p 9 C, Load New Posts
= ﬁ Andru Edwards | uploaded a

News Feed Profile Friends B YouTube video -- Yelp Monacle
Hidden Feature Unlocks iPhone v

4 Augmented Realit
Y . 4

m— 02 g http:/bit.ly/uHe7q

Inbox Chat

Events Photos

[Fs1 4 minutes ago

@ Ariel Mendoza commented on your status.

21 comment



Facebook 1.0

1. Made by solo developer: Joe Hewitt

2. Netscape > Firebug & DOM Inspector
- AOL

3. iPhone app > Three20



http://joehewitt.com

Web Technologies Need an Owner

T e
Creative Tools
01 R*YOU Economy
10 Android and Open Source
0 iPad
On Middle Men
Innocent Until Proven Guilty
or Smooth

Origins of Blogging

Introducing iUl

iIPhoneDevCamp

iPhone Tips: Look Ma, no toolbar!
Firebug for iPhone

iPhone JavaScript Experiments: Day One
Nir :




Three20 Project

EE README.mdown

Three20

Three20 is a collection of iPhone Ul classes, like a photo viewer, and general utilities, like an HTTP disk cache. Three20 is
derived from the Facebook iPhone app, which is one of the most downloaded iPhone apps ever.
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Community

If you would like to ask any questions regarding Three20, please check out any of the following:

* Three20.info
e Three20 Mailing List
* Three20 Scope




Facebook 1.0 B/~

- $HTcHTAR A Apple SDK

- Three20 projects
- Nimbus, AFNetworking, SDWebimage

- Pure Native Era



Facebook 2.0
2010 — 2012: Faceweb Era (HTMLS)

il 3G 12:00 PM - T 12:00 PM -
Q Search p—

2| Photo Status Q. Check In “ Jane SITTIth

& Joy-Vincent Niemantsverdriet
» Very useful

B News Feed
' Messages 2
2 Nearby
m Albert Sun list Nightwis
3 By Events
Shuo Song i ,&_‘ Friends

2 Leon Dubm sky ﬁ Words With Frie... 1

Photos 1

“ Atish Mehta




Facebook 2.0

- HTMLS webpages rule all > Faceweb

- Bret Taylor, Dave Fetterman = Zuck
- HTMLS - mobile tech stack
- [Easier Ul layout
- Cross platform: write once, run everywhere
- Hot push, no app store review needed
efc...



Facebook 2.0

User Reviews | Write a Review

5 star Average rating
4 star
3 star
2 star
1 star

Show all




Facebook 2.0

- HTMLS webpages rule all > Faceweb

- Bret Taylor, Dave Fetterman = Zuck
- HTMLS - mobile tech stack
- [Easier Ul layout
- Cross platform: write once, run everywhere
- Hot push, no app store review needed
efc...



“The biggest mistaké we made

as a company was bettlng (e]0)
much on web (HTMLS) as
opposed to native.” .

- Mark Zuckerberg
CEO, Facebook
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Facebook 2.0 &7~

Engineering Clichés ([&B#)
“Cross platform: write once, runs anywhere”

- Platform Tax (JS bridge)

- Versioning (Hacks everywhere)
- Comprises for every platform

- Browser Fragmentation



Facebook 2.0 ,

=7

2. Performance Issue
- No Nitro JS engine in UIWebView
- Single Thread in Javascript
- Touch & Scroll delay in WebView

3. More Data Consumption

4. More Battery Consumption



Facebook 2.0 &7~

- There are no silver bullets (E#}¥;) to solve
essential complexity. Trying to abstract away
essential complexity only makes things more
complex. Shortcuts are just a distraction.

- Chose the solution optimized for the users, not
for the company or our engineering force



Facebook 3.0

will ATET = 3:23 PM - ol 7:13 PM

(7 Status 2 Photo §. Checkln

a’a

() ol = 5:32 PM L

=

Concert Night
j Choisting Delancy — with Ofle g Just finished dinner. How do we
Wagner and 3 others i :
=z get there again?

Good friends, good food, and a lot of laughs.

At the show now! Get here!

So sad I'm not there =&

That's my favorite song.

Super jealous.

Joe Binney likes Fuki Sushi.



Facebook 3.0

aill T-Mobile &  10:39AM (@& 7 100% E® esese ROGERS &  1:31PM
bstholierbrmmnt
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Q, Search == Q News Feed

VB VentureBeat

G‘ Carter Dotson

FAVORITES CyanogenMod is growing up!
News Feed

B4 Messages

Nearby Places

Events Cyanogen goes from from Android
= mod to legit startup with $7M from...
& Find Friends 16

SPONSORED APPS

B Comment

ﬂ Fandango
3 John Koetsier
GROUPS R ites aqo

J—

C G Twitter's new iOS apps contain new iOS 7
reate Group integrations like 'shared links' in Safari

IGDA Chicago 4 )




Facebook 3.0

eeeee ATAT & eeees ATET &

will AT&T

-

2:30 PM

Q Q Q

ﬁ Brian Zeitler

s Monica Horak with Ari Grant
and 3 others

Q
m Friends

Events

Nearby Places
Good Food, Good Friends and alot of laughs.
7
u Photos

T, Gifts

-5' Create Group

Junior 49ers

Q OU Alumni Association

 NewsFeed A=

"Sa ¢ Brian Zeitler with Ari Grant
N and 3 others

Road trip up through Northern California!
(




Facebook 3.0

- Rewrite to native app
Kimon & Scott Goodson era

- Main feature (heavily interactive) - native
Others > Webview

- Three threads model for perf
- Network thread
- Ul rendering thread
- Main thread (UIKIit)



Facebook 3.0 &7~

- Performance boosted

- However, 20% crash rate = Async rendering
- CALayer for async rendering
- Error in Apple’'s documentation

- Delayed by 6 months

- Core data > MemDataModel + Immutable



Statue Quo of

The current Facebook iOS
app



u Manoher Palur) 1 Peter Cottle

With my colioge buddies in my favonte plac Wo finally made i 2)

ready for & great weekend

o

IMmage may contain: two peopie, smiling,
sunglasses, sky, outdoor, water
- Mitchell Fukumoto

J
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L4 Upload Photo/Video ‘ Q Upload Photo/Video
&8 Take Photo/Video [ Take Photo/Video

m View Profile




Current Facebook

- 90%+ Native, no interface builder, no
storyboard.

- Try to switch to React Native
- HTML for Ul layout

- Ul layout code reuse

- Multiple apps strategy + shared libs (a lot)



Take Away
of Facebook app

for us



How to scale the mobile team




Team sandwich

Release Team: Release & Stabilization Process

Product Infrastructure Team: Shared Libraries




- Module based

Product/Feature team
works on module. Self
contained.

- Navigate using module
manager

- URL based



Modules

(= 904 AM

fb://profile?id=209390455851982

Ginsh Patangay 6 others
T 2BEaNE

News Feed Timeline
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Sponcer Ahront
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- Shared lite-weight shared libs
(Buck / Cocoapods)

- Code review
- Auto-build + unit test
- ObjC / C++ lint
- FBTracer

- CI / Building tools



Multiple builds




Internal settings
Development dashboard

« Toggle features on and off
« Change parameters
« Trigger events

News Feed

Color Pending Deletes
Corrupt Feed Cursors
Force Megaphone
Feed Streaming

Enable Streaming

Refresh Intervals (s): 60
5

Messaqging

 on. @




Watchdog timer




#2

HTMLS or 100% Native?




VISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger




The rise of PhoneGap. The
acquisition of PhoneGap by
Adobe,

‘VISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Current State—the rise
Slope of Enlightenment = hybrid tooling

Trough of Disillusionment

Technology Trigger TIME

1'%
p

Facebook and LinkedIn

Developers overwhelmed abandon HTMLS.

by an ever-expanding list
of mobile platforms.




Verizon = 3:33 PM

' W"@ﬂ Native

SHEEZUS

Listen to Album for Free + Pre-Order Now

Hot Songs

Far Alone (feat. E-40 & Ja...

G-Eazy

Problem (feat lggy Azalea)

Ariana

Fight Night

Everytime | Come Aro...




1. Native shell

2. For rich static content:

- restful API responding html
string, with bridge JS;
- Fully optimized mobile page

3. React Native (early stage)
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