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Listening to music
Watching a movie
Contacting people
Reading the news

Making Music







VVhy should we

learn from other
people’s







Mistakes we've made




What is reddit!?

reddit is an online community

REDDIT.COM - PICS - POLITICS - FUNNY - WTF - ASKREDDIT - SCIENCE - [AMA - P! RAMMING - WORLDNEWS ATHEISM - GAMING - MARIJUANA - TECHNOLOGY - DOESANYBODYELSE - COMICS - ECO S -\ )S - OFFBEAT - ¥ EDIT »
S

o
7 reddi
‘ re ” what's hot | new controversial top saved

| reddit interviews the boy who harnessed the wind, William Kamkwamba

Submit a link

10/GUI is one of the most dramatic reimaginations of the desktop user interface I've seen in a long time.

Create your own reddit
I'm the Imgur guy, AMA!

Hi Reddit!
By request and with t elea f the API, I decided to do an AMA. The title says it all, so ask me anything! It doesn't Mike Rowe

have to be about imgur. wants to know

EDIT: I'll be in class for the next hour. The answers may be a little slow, but I'll do my best. A your karma score

I still think this is one of the coolest videos I've ever seen. This is going on at any given moment in every living
organism on the planet.

watch
the
reddit
DNAReplication interview

(11 Tube)
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Jon Stewart spends 10 minutes ripping apart CNN's pitiful reporting [Video]




Way back in 2005...

® Jwo UVA students applied for this thing
called YCombinator
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Reddit profile browse subenit help

The Downing Street Memo
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yvahoo karma: -1
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| T THINK WE SHOULD
GIVE IT ANOTHER SHOT.

WE SHOULD BREPK
UP AND T CAN

OUR RELATIONSHIP

MAYBE YOURE RIGHT.
[ T kvEW DATR WauD CONVINCE YOU.

NO, T JUST THINK I CAN DO
REMER THAN SOMECNE WHO
DOESN'T LABELHER AXES,

8

http://xkcd.com/833/



http://xkcd.com/833/
http://xkcd.com/833/

Monthly Page Views and
Costs

|,300M - $130,000.00

|,080M i $108,000.00

860M . $86,000.00
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Monthly Page Views and
Costs

|,300M - $130,000.00

|,080M i $108,000.00

860M . $86,000.00
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If it won’t scale, it’ll fail.
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The key to scaling is
finding the bottlenecks




Infrastructure




reddit Timeline

April 2006 -- S3 for logos

September 2007 -- S3 for thumbnails







reddit moved from self
hosting to EC2
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EC2 for Overflow

Used openvpn to create a secure link to our
datacenter for batch processing




Moving to EC2

® Started by migrating all data
® Got a complete stack running on EC2

® | ong Friday night finishing the migration
and “forklifting” the last bits of data




Takeaways

® EC2 makes things easier, but isn’t a magic
bullet.

° The hlgher network Iatency and n0|sy
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Webserver or Proxy!?

Ha¥OC OR GET SUNK
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What about event driven
and non-blocking web
servers!

® Good for long connections

® More complicated to start, but scales better

Introduction lori
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MINZIG

® Not accounting for increased latency in a
aliz




Pain Points

Instances (or machines) go away sometimes
or become so slow that you want to make
them go away.
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Protip

Security was not the first thought when a lot
of the cloud systems were designed




Protip

Keep track of those limits!
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Bleeding edge in
production

I

v
LA

® Cassandra wasn’t always pe
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Automate all the things!

(Including Your Infrastructure)

<=

http://hyperboleandahalf.blogspot.com/20 | 0/06/this-is-why-ill-never-be-adult.html



http://hyperboleandahalf.blogspot.com/2010/06/this-is-why-ill-never-be-adult.html
http://hyperboleandahalf.blogspot.com/2010/06/this-is-why-ill-never-be-adult.html

Architecture




s it necessary to build a
scalable architecture from




Example | -- reddit

Web Tier

Application
Tier

Postgres
Master

Memcache Cassandra Postgres

Postgres
Slave




Example 2 -- Netflix

Web Tier Web Tier

Application Application
Tier Tier

Postgres Postgres
Master Master

Cassandra Postgres Memcache Cassandra Postgres

Postgres Postgres
Slave Slave

Web Tier Web Tier

Application Application
Tier Tier

Postgres Postgres
Master Master

Memcache Cassandra Postgres Memcache Cassandra Postgres

Postgres Postgres
Slave Slave




2B requests
per day
into the

Netflix API
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12B outbound
requests per
day to APl
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Advantages to a Service
Oriented Architecture

® FEasier auto-scaling
® FEasier capacity planning
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Disadvantages to a
Service Oriented
Architecture

® Need multiple dev teams, or need people
to work on multiple services.
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Netflix built a global
PaaS

~® Service Oriented Architecture
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Netflix PaaS features

® Supports all regions and zones
® Multiple accounts

® Cross region/account replication

Internatlonallzed Iocallzed and GeoIP routed
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What AVVS Provides

® |nstances
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® Machine Images




What Netflix provides

® Applications

® (lusters
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Instance Architecture

Linux Base AMI (CentOS or Ubuntu)

Optional
Apache

Appdynamics
App Agent

Monitoring
monitoring

Log Rotation o

t0 S3 Application war file, base
GC and servlet, platform, interface
thread jars for dependent

dump services

Healthcheck, status
servelets, J]MX interface,
Servo autoscale

Appdynamics
Machine .
Agent logging
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Instance Architecture

Linux Base AMI (CentOS or Ubuntu)

. Python 2.7
Optional
Apache
Monitoring

Log Rotation
Application file, base

to S3
server, platform, interface
Appdynamics Exception libs for dgpendent
Machine logging | services /
Agent —




Freedom and
Responsibility

® Developers deploy when they want to
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“Build for three”

We hold a boot camp every 5-8 weeks for new engineers
to teach them how to build for a highly distributed
environment.




All systems choices
assume some part will
fail at some point.
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Postgres is still a2 good
database




Offload to the client
with Javascript
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VVhat else do you need
to worry about!?

® Queues

o Locklng service (can you avoid the Iocks’)
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Limits everywhere!

® Put a limit on everything.




| > 2> 3

Going from two to three is hard




| > 2> 3

Going from one to two is harder




| > 2> 3

If possible, plan for 3 or more from the beginning.
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Monitoring

® We used Ganglia at reddit
® Backed by RRD
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Reliability and $$




The Monkey Theory
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The simian army

® Chaos -- Kills random instances

® Latency -- Slows the network down

® Conformity -- Looks for outliers
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Netflix autoscaling
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Automate all the things!




Automate all the things!

® Application startup




Netflix has moved the
granularity from the
“instance to the cluster




Why Bake!?

Traditional:

°launch OS -
einstall GenAMI
packages

*install app



Getting Baked

.

Hpp bundles

A
S
s

vy

/

napshot / release

libraries ibraries / apps



Base
Image
Baking

Linux: CentOS, Fedora, Ubuntu ( @

mount snapshot

foundation
AMI
°

Ready

for
app
Yum / Apt bake
install Baker)’
@
RPMs: Apache, Java...

ec2 slave instances
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App
Image

Baking

Linux, Apache, Java, Tomcat

Jenkins / Yum /
Artifactory

app bundle

2

snapshot

install IBERG ry

ec2 slave instances
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Picking a framework




You must construct
additional Pylons




Scaling Pylons

® pylons scaling == python scaling

® run lots of appservers and make them
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Would | use Pylons again!?




C is faster than Python
(sorry)




Open Source is Good

Just because you pay for it,
Doesn't mean it's better

Secure Fast

Welcome to Open Source,
The future of computer software



. s
JRas




Data is the most important
~asset your business will
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Data Gravity

® Coined by Dave McCrory



http://blog.mccrory.me/2010/12/07/data-gravity-in-the-clouds/
http://blog.mccrory.me/2010/12/07/data-gravity-in-the-clouds/
http://blog.mccrory.me/2010/12/07/data-gravity-in-the-clouds/
http://blog.mccrory.me/2010/12/07/data-gravity-in-the-clouds/

What is Data Gravity!
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Data Gravity and you

® The bigger your dataset, the harder it is to
move from anywhere to anywhere L
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reddit’s data gravity
problem

® Ve had a lot of data that was ever-growing

[
- ® VVe were so resource constrained we
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Sqgl or “nosql™?




Relational vs.
Non-relational




Mysql, Postgres or
omething else!?
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Data schemas

® Unless you are really really sure of your
business model...




Expire your data

® |t’s a lot easier to manage if your data is




More Transactions
Would Be Good

® Since reddit’s data is spread across two
tables for each thing, we didn’t use sql
- transactions
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Think of SSDs as cheap




Database Scaling with
Sharding




Sharding

® We split our writes across four master
databases

® |inks/Accounts/Subreddits, Comments,Votes
and Misc

e Each has at Ieast one slave e
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Cassandra

Keyspace

ABCDEF




Cassandra Architecture




How it works

® Replication factor

® Quorum reads / writes
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Why Cassandra!

® [ast writes
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gative lookups
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Second class users

® | ogged out users always get cached
content.




Queues are your friend

® Votes

® Comments

® Thumbnail scraper




Sometimes users notice
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Memcachedb

® Using md5’d keys made it difficult to
rebalance.




Solutions

® Ve moved to using a consistent key
hashing for memcache
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Protip

The environment in a public cloud is
inherently more variant (co-tenants, abusive
or heavy users, etc)

» e LN L Y] 0 . R I e N Yy v W a " o . A = > M . e J s dpdH » o1 . (it LTS Lol e g . 3
v PRI S i d HAA R S s R e B e Yl Sy . ¥ : e ; by Aoy L2 S R , 7
iy %55 "."'."JI' i R NN ST A e T e | (I 'I"\‘ t e ! e i P S R L -~ Ty O \Q/ by 7 \" A b Y
% ' 42 ~ 4, - i - 4 )
B . Pey B ¥ e = 3o N LR " el B s -
i T ’ LR N I OB Y W ' b LR ) 1) it 2P
a Yolt X AN N by, 70 Y L 43 s -3 i) AR A b e b - -

B nRY " = ' (51} .. A e ay ' e AT o = ) b
e Al RS PORY P E oLy _'\'-"f'-_) N .!‘ t':: B '|'.-_‘_ AL, v,‘ e .' g ey \_‘, i Ll s At Ly
f o



Best Practices

® Keep data in multiple Availability Zones

® Avoid keeping state on a single instance




Social
aspects of
Growth




%)
aNwa



The Worm

Or, why you should never have your entire team on one
airplane.




vide an API




The business side of
things

® Running a site that requires user input?




Moderation, cheating,
spam and fraud

® I[f you take user input, and get popular, people
will cheat and spam.

® |f you take money, they will scam people.

i ® L|m|ts W|II help a Iot ER W|II pattern detectlon. |
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What made reddit
successful?

® Empowered users




50
Chart Area

—_—

45

40

35

30

25

20

15

© © © © © © © © © © © ©

2 "
© V o

PP

©
4 % ™
o Qv

b@"’,_\,o",}’v
& £ £




How does reddit make
money?

® Sidebox ads

Self-serve ads




reddit Gold




Ask Me Anything

® Not only did | run technology for reddit
but | also was deeply involved in the




Getting in touch

Email: jedberg@{gmail,netflix}.com

Twitter: @jedberg




