PLATFORM
ENGINEERING

Lessons Learned in Scaling Twitter

oooooooooooooo



Scalability, actually all Software Engineering can be described in how you divide a problem into components. It is the scalpel you use to divide large
problems into tractable ones. The abstractions are the boundaries of these cuts, and a well-divided problem is both scalable and manageable.



Lessons Learned
-» [ncrementally Implement SOA
-» Separate semantics from execution
-»Use statistics to monitor behavior

@bmdhacks
gcon london 2014



y Service Oriented Architecture
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ROUTING PRESENTATION LOGIC STORAGE &
RETRIEVAL

Monorail MySQL

The monorail was our term for a single Rails application running on ruby 1.8.3



challenges
-» difficult to scale storage model
-»any change deploys to all servers
- POOr concurrency, runtime performance
-+ |eaky abstractions / tight-coupling
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The final result of all services at twitter
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Actually this is a map of all services at twitter



Sending a Tweet Today

eno Twittzr / ladygagy @MarsCuriosity Thanks! Myyde .. 'y
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MarsCuriosity Thanks! Maybe u

can give me /'spacetips?
Intergalactic drinks? | know a few
hotspots on ' VENUS, but Mars is
outta this world.
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Timeline Query Statistics

-»>240m active users

~» 300k gps poll-based timelines
@Ims p50 / 4ms p99
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y How to build a Service
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Twitter-server

~» configuration
~»administration

~»10gging
- |ifecycle

- metrics

Twitter-soreee — Twister-Server 1.3

Twitter-server

Twitier scrver i & Sbessy spom
whah wervers orv bao i be mun i
the Twitter production

ervinmesent.

Useful Links

Finagle is an extensible RPC system for the JVM, used to construct high-concurrency servers

Twitter-server

Twitter-server defines a template fro
ensures that commaon components lil

etc. are wired in correctly for product

Quick-start

Twitter-server ix published with Mav

cy>
“Qrowdle>con, IwitTer</grevpld
wartifactldstwitter-server 2.
<version»1.9.2</version>
</dependency>

o, with sbt:
LlibraryOependencies += “com, twi
First we'll seed to impaort 2 fow thing

isport com.twitter.finagle.{Het
inport com.twitter.server.Twitl
import com.twitter.wtil.{Await,
import org.jboss.netty.buffer.(
ispert org.jboss.netty.handler,
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finagle
-+ service discovery
-+ |oad balancing
-»retrying
-+ thread/connection pooling
-» stats collection
-+ distributed tracing

el

Finagle
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Contributing

Poughe i sctiely d by Thwdtser’s lnfrs e, bat we
bawe many eaternal oairdeten as well Pediry sodvascring on larng
hange, praw Siacemn themn with the Gougle groups 12 Secebw
Soncack and wg et oea

Other resources
InEie segmenriag biag post Botivwing aod imtradacteg

Feuge

Twimer's Scals Schacd ends with so airadactcs k Foage asd
Mﬂ“““

Al loeoducieg Poagie ghwe by Magias ot ScalaDes i
Shien from accther tak aaplaining the sue of Piasghe in
Twiter's Serdoted nwesa

A blog post explaniag Twitter's servar stack, in which Piaagle
plars o contral sobe

Mt o'y NT e Ak shemt Pinagle
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Finagle is an extensible RPC system for the JVM, used to construct high-concurrency servers



Your Service as a Function

trait Service[Req,Rep] extends (Req => Future[Rep])



Future[T]

-» Composable
-» Concurrent
-» Easy to reason about
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Composable

get tweet
timeline
tweet ids get tweet

get tweet
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Composable

val user_id = Future(23)

val ftl = user_id.flatMap { id => getTimeline(id) }

val tweets: Future[Seq[Tweet]] =

ftl.flatMap { t1 =
val future_tweets = tl.tweet_ids.map { id =>

val tweet = getTweet(id)
tweet.map { t =>
if (t.hasImage) getImage(t) else t
}
¥

Future.collect(future_tweets)

}



Composable

val user_id = Future(23)

get
user
id
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Composable

val ftl = user_id.flatMap { id => getTimeline(id) }

get

timeline
tweet ids
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Composable

val future_tweets = tl.tweet_ids.map { id =>
val tweet = getTweet(id)

get tweet
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Composable

tweet.map { t =
if (t.hasImage) getImage(t) else t

}

l%HHIHHH%EII
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Composable

Future.collect(future_tweets)

get tweet
get tweet

get tweet
get tweet
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Composable

val timeline: Future[Timeline]

get
timeline
tweet ids

get tweet

get tweet

get tweet

get tweet
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Concurrent

val timeline: Future[Timeline]

get
timeline
tweet ids

get tweet

get tweet

get tweet

get tweet
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Concurrent

Total Request

Fetch User Id
Fetch Timeline Tweet Ids

Fetch Tweet

Fetch Tweet

Fetch Tweet

Fetch Tweet

Fetch Tweet Card

Fetch Tweet

time———
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What we How the threads
want to do execute it

Separate semantics from execution



Your Service as a Function

trait Service[Req,Rep] extends (Req => Future[Rep])



(Also your Client)

trait Service[Req,Rep] extends (Req => Future[Rep])



Your Service

Twitter-Server

Finagle

JVM

Operating System

Hardware

@bmdhacks
gcon london 2014



Monorail
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HTTP

Twitter-Server

Aggregator

Timeline
Service

Tweet Store

Finagle

Twitter-Server

Twitter-Server

Twitter-Server

JVM

(ON

Hardware

Finagle Finagle Finagle
JVM JVM JVM
OS oS oS
Hardware Hardware Hardware
T T ——
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Timeline
HTTP Aggregator Service Tweet Store

l Hardware i l Hardware l | Hardware . ' Hardware l
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Expertise can be applied in both directions of our stack. My team, CSL, works on Twitter-Server and Finagle. These are used by all services, however we
don’t have a ton of insight into what those services do.



HTTP

Aggregator Tweet Store

Twitter-Server

Twitter-Server

Finagle Finagle Finagle

JVM | JVM ‘ | JVM ‘
oS l OS i | oS | oS i
Hardware | Hardware i | Hardware | Hardware i
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fasdiE

Other engineers focus on specific services, and extend their knowledge down the stack for their specific use case.
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y Use Statistics to Monitor Behavior
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Why Stats Matter

-» |ncreased traffic velocity makes individual
events less important

-»More vertical components requires more
measurement

-+ Horizontal SOA needs more
measurement
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Failures are OK
-»300,000rps
-»99,99% success rate
-+ 30 failures per second

-+ Failure Rate is more informative than
individual failures
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Why Stats Matter

Service Latency Histogram
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Why Stats Matter

Service Latency Histogram
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Why Stats Matter

Service Latency Histogram

Count

p50

P90
p99

Latency
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Why Stats Matter

Before

Median

p90

p99

@bmdhacks
gcon london 2014



Measure the Long Tall

-+ Tail effects are cumulative

-» This IS why request-level concurrency is
Important
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This is also why concurrency is important.

Tail effects are cumulative

=

Write API

=
=N

HTTP Push

AJ

ut
Timeline




Measuring the Vertical Stack

Your Service

Twitter-Server

Finagle

JVM

Operating System

Hardware
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Viz: Measuring the Vertical Stack
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Viz: Measuring the Vertical Stack

Some ce -



Measuring the Horizontal SOA




Zipkin

- [t’S awesome
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Remember This?

Total Request

Fetch User Id
Fetch Timeline Tweet Ids

Fetch Tweet

Fetch Tweet

Fetch Tweet

Fetch Tweet

Fetch Tweet Card

Fetch Tweet

time———
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ann Dphoe - Trace Dad31924eT 158041 -
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Zipkin
-» Distributed Tracing System

-»Open Source
-»Modeled after Google’s ‘Dapper’ paper
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thanks!



References

Timelines at Scale
http://waww.infog.com/presentations/Twitter-Timeline-Scalability

Finagle
http://twitter.github.io/finagle/

Twitter-Server
http://twitter.github.io/twitter-server/

Zipkin
http://twitter.github.io/zipkin/

Twitter’s Observability Stack
https://blog.twitter.com/2013/observability-at-twitter

Your Server as a Function
http://monkey.org/~marius/funsrv.pdf



http://www.infoq.com/presentations/Twitter-Timeline-Scalability
http://twitter.github.io/finagle/
http://twitter.github.io/twitter-server/
http://twitter.github.io/zipkin/
https://blog.twitter.com/2013/observability-at-twitter
http://monkey.org/~marius/funsrv.pdf

QCon

Please evaluate
my talk via the
mobile app!

CONFERENCE



