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Pull Push

Targeted twitter.com User / Site Streams
home_timeline APl  Mobile Push (SMS, etc.)

Queried Search API Track / Follow Streams



the challenge
> 150M world wide active users
> 300K QPS for timelines

nalve timeline “materialization” can be
slow
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Write API

Social
Graph
Service

Insert :

-» keyed off Uu
“reciplient”

-» pipelined 4k

“destinations”
at a time

-» replicated
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using redis Iﬁ X

Redis

- Native list
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-» RPUSHX to
only add to
cached
timelines
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| Write API |

@ Q baﬂ\

Ingester Fanout
: Iﬂ blender
Earlybird Redis

| Blender l

~» queries one
replica of all
Serice indexes

~» Mmerges &
ranks results
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the challenge (part #2)

fanout can be really slow!
..especially for high follower counts






Y, @ladygaga @&

1 3| million followers

| @katyperry @
28 million followers

@justinbieber &

28 million followers

@barackobama &

23 million followers

(@raffi

0.019 million followers




there are over
400 million tweets
a day



4600 tweets
a second
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hello, world!
O MR

Write API
Ingester Fanout
| | | Earlybird ' ' | | Redis '
search index fanout index

-+[‘hello’,'world’] ~*[(@danadanget, ...]



User Intent Query Expansion

“Hello, world” “Hello” AND “world”

@raffi’s home timeline home_timeline:raffi



User Intent Query Expansion

“Hello, world” “Hello” AND “world”

user_timeline:nelson
@raffi’'s home timeline OR
user_timeline:danadanger



User Intent Query Expansion

“Hello, world” “Hello” AND “world”

@raffi’s home timeline home_timeline:raffi



User Intent Query Expansion

“Hello, world” “Hello” AND “world”

home timeline:raffi
@raffi’'s home timeline OR
user timeline:taylorswift13



‘What's happening? X

speaking at @qconnewyork — “real-time delivery architecture at @twitter”

@ Q (%Hﬁ

rite API

Ingester anout

HTTP Push
Hadoo
Earlybird Redis P
Mobile
Push

Timeline
Service

Blender

" Twerss for T, . il

3 e oo A\ -5 [ e sewen -\ & ) o vome A\~ & rimeln

& hsps mall google.commal 3]0/ ui=26view

biopver= 182qbez0ns; X20happening X20or2iteras truedsearch-queryéih |

EIBREN @i, in. 15) o owinercompia a € © ([ Twiter,inc. (0] hups: wter.com;search acon TR e @ LA € @ @Tumer inc (US) hrps:ewiter.com) 05 LA !Mm
£ Home @ Connect 1 Discover 1# i ' W ¥ Tum on highlighting 18 Create a document & Print all
v e Twitter g n-enssv+enssvarigd=givagre pbz-246e7@postmaster twitter.com Jun 13 (4 days ago) - -
- ’ rice change from Justin Biebes, .
Aoty Pecpla ezrv O Diecion anThe Wantod
e ot s s s R I e . ‘ : —
e Stagecolapes o Rt e ¥ =) /] o i o P FRR

™ )
il AC3 MVGroup org) - re.zolnk I atdddd4s

ga Josh Long oo s i org)
g Theal

‘

Sunday, June 17

BoEDAER A massve siagecolaas o eore R

concertwas o bogn fft one person dead and tree
Findrends others njured, oficlals sad

Stories

Ginker
Tk o Tt crsh s chsting
o ma it i o

B

e colapse i irseh e R —
. Who o o ve

o catogor

Al packed up and neading NYG for facon Taking fight: #Twiterbird

Twitter

Kt Kanaar o iyt com/orst

Tonds -Crange @raffibot favorited:

— Sadache © r Chill Sara Mauskopt chilm £ ‘Here is what Apple did i
New poll inds bipartisan support for Eric ‘on my way o CDG, then plane to NYC for @Con. Followsd oy aley Torgeson . Michel Brunton-Sps sl m e ﬁ. v ‘ﬁm« k .D
Jriicntetac o B Foor ) b oo s e ol v s [ e frier N \ o4
asmussen Reports released a new poll Friday indicating ‘San Francisco Fog ©fx(Thef ‘Soparontly R mover oS back up propery. Syadein Sunday & RS Ut U | logethes, oo greatis my -
eimors e wansony i oo [RPRY [umpetyeties » & P o B e Sl
1o oo overOperatin et and Furaus hn se i, s somon o e D o e 10500 Famousudgo spkes Appl-Google cas,call Y
iyl com20120615 Dovid o BRYAONZT rob delaney orooxen o Eid o P patent systam "dysfunctional et
pues Epnd 5 cpun today for tamiies 1o rjoy AUS judge yesterday threw aside a much-anticipated tral f
. i ot s vanons Dt o et 1 et Soweon xops andCargloonnd e Moy over
ety Matthow By Tus Lo Py o s Peteted by Fovaor m 100 e park. 10am-1pm ree ‘smariphone patents. The deciion and a blog comment by 4|
How a Mexican Drug GartlMakes s Bilons Granges Wi e a1 GSQL at GEon Nw Yarc MOTSN [ By o v g e S —
How 0 worits most pver g aficirs e Moo Hicden resaurant of theday: East Side Bar & Gre Jrofivon s BYa:
o7y oo rvatosmnroat ] Sooapzan
P ots Ao i ML e 470 SPronscop o
S i sy W

Poon, iger Tgaer & Eeyore
o k.t Eait s bo

unless | pay $20,000 in damages.




P a’

€ C [[Bmwner nc (us) hops: tercomidiscover W@ @A

stories > | Stories
sty

Wno o folow

BEIEBEIE aresscommsorars s rasoss

oncertwas 0 bsgin et one person dead andi e
others infred,offclals sa.

‘Stage collapses before Radiohead concert; 1
dead

Find rancs

Brous catagores

Trongs :Crange
£ New poll finds bipartisan support for Eric
Holders resignati

Rasmussen Foports released a new ol Frday ndcating
hat mora Amerioens wart Atiomey Genaral Erc ok

1o esign over Operaton Fast and Fureus than those.

How a Mexican Drug Cartel Makes Its Billons.
How the word's most powertu dug vaffckers un their
B oilon-olar busines.

Ingester

||| Earlybir '

Blender

| e s - qon

€ [[@Twrer nc (U5] haps: witer.comsearchiqeon

# omcanr

Tweets >

Results for gon o
Poople

ofest 1=}

Tweets Top A1/ Timsine

Topvidecs

9 asit
Gl 1 am i you! igcon

5k
< ®
U

@

biyyONZ!

John chi
Versantand Electotank Tacke Onine Gaming's Bg Data
hallnges Vi Java and NoSQL at GGon New Yorc BLYNOTSIN

Grvistophe Coonraets
Lookng forward 0 spsaking at fqomewyork next week. ‘Cross-
Plation Mobie Apps wih HTML, JavaScript and GProneGap
by

What's happening?

speaking at @gconnewyork — “real-time delivery architecture at @twitter”

=y

Write API

Fanout

Redis

Timeline
Service

e o

€ C[@muer ne (uS) haps: owier.com !

£ Home @ Comect # Dicaar

Rt Krikorian Tweets

o Y
s e s ) s s e i e i s
AGS o o1 s dGa0ss

P

Wno o folow -t i

apparenty t nevercame back up propery. Syadrin Sunday It

n rob dolaney 1o
Poanus n your vangina bt Goul't 1 bacause I'm stupa?

hicdenboston o
Hidgen estaurant o the day: East Sioe Bar & G,

i comEastSice ntiml O ool Gamaridge s20t with

HTTP Push

Mobile

Routers
Gresta reum t0pole, s v

Kur Gabain, 2Pac and Ok
Comoitar s i enang s
ice chang rom st ieber
o

e Drscton and The i

Ginlker
o mewih ot rand

[0 eoneduzer

el Vi o Brcton
B

donni
(arpll] Gt reanange e sohabet o
N pelsis Dot

o waring bk s Fonay Parc
15 cpan oy el 1 om0y
Fathar's Gy by alking a vl
o par 0am pm Fro0

Crtmod hina Wit Nigel Mo
601 Tioes High Plteay XD

-

akioedia
Baychatitssoy Win-ne-
Eoon igt, 5901 & Soyore
nosd e, ot Haboit shouls

Push

9:39

ay, June 17

i Twitter
raffibot favor

1 5
(52 tiere is what Apple cid

r Twitter
hitp://t.co/PdvdkAni

Synchronous Path



What's happening?

speaking at @qconnewyork — “real-time delivery architecture at @twitter”

=y

Write API

Ingester Fanout

HTTP Push
Earlybir Redis :
Mobile
Push

Asynchronous Path

Timeline
Service

Blender

P ar

€ C [[Bmwner nc (us) hops: tercomidiscover Gl e @l A € [[@Twrer nc (U5] haps: witer.comsearchiqeon

T r——

-

Gresta reum t0pole, s v

e o

€ [@mwer ne (uS) haps: owicer.com

B rome @ comoct # Dlscower 2 = 0 vome onsct 3 Disconr £ Home @ Comect # Dicaar s i
e e a0 a
stories > N stories > | Results for qoon o Fatl Ktkoran Tweets omoter s v s .
oo Stage collpses befors Radiohead concert; Tweets Tp 4 Tircios EAE AN &) s coea o e 66 Taws g P 0 .

AGD [MVGroup og) - zoink afoiods

— =y :
= Aassve stagecolape hours bfore & aiobasd hLorg oo P Gtk
& A Bl o S e s
™ - P ot v e P, e oy o
i o e e s bt e
- ’ R p « witter
e § oy Gt oo
P " . Sadache £ Here is what Apple did
Geen 37 o ot parian supertfor e e . & s e o v
o Houpet et 3 = ritylngssor koo S e eealiE 5 i 7
— oo mapars 8250 v 51y et o Sy SEATaTy Rnevs came backupopa. SyacimnSuncy & AT o o e
et ors Amercng waet Aoy Geocp v ol m Headss  1GGeew ki wesk Siop by o Viars e & s o
0 resign over Operation Fast and Furious than thoss. ‘attend our session on Big Fast Data in Finance Wed 10:30am =
: BRNAOINZY [ mterepnc 5 ‘The warning track at Fanway Park
T s
O S e v camvgnsooes : =
R —— hlrs e G Yo TSN . P o
’ - o . irug re ir tor AL & o iddenboston o o # Tibets High Plateau XviD
o How e wors ot overts g vafirs un : BB s cnom o acne 8 i
fa D ‘biflon-cloar tusiness. Christophe Coenraets ‘hiddanboston.com/EastSide.htmi Old-school Cambridge spot with.
o it st e
a vyt 25 it o e e

vsalishay Poon, P, Tgon
v i s: nosd e, ot Haboit shouls




) e scones o

€ C [[Bmwner nc (us) hops: tercomidiscover

s
BoBDa=n

Brous catagores

Trongs :Crange

Stories
‘Stage collapses before Radiohead concert; 1
dead

‘Amassive stage colapse hours befors a Radionead

oncertwas 0 bsgin et one person dead andi e
others infred,offclals sa.

New poll finds bipartisan support for Eric
Holders resignati

Rasmussen Foports released a new ol Frday ndcating
hat mora Americars wart Atiriey GeneralEric Holder
1o esign over Operaton Fast and Furous tan those

How a Mexican Drug Cartel Makes Its Billons.
How the word's most powertu dug vaffckers un their
oilon-olar busines.

C

Ingester

||| Earlybir '

Blender

[ re———

€ [[@Twrer nc (U5] haps: witer.comsearchiqeon

# Decor

> Results for gcon o
Tweets 1o/ Al e
i Long
Topuion NG s yout scon
R} r—
[ 2] Al packed up and heading NYC for #acon
[row— U
Saratn o @ oy wy 1.GOG, e 2 KYG o QGon
= [ ——
oot Headss  1GGeew ki wesk Siop by o Viars e &
ke iancoursesson on iy Fas D s e 1308
s Sanz:
= samcnng
o YGR Verson s Eocuiank Tacks Oins Gamng's 8igoata
Chalongos Wi Jaa NS a1 Gom e Yot SLATSIN
o Cruistophe Cosnrsets <o
Eoting fowart s et seponnowycrk s ok, o
Patom Mabio Ao wi L. 361 a1 GPron G

by

What's happening?

speaking at @gconnewyork — “real-time delivery architecture at @twitter”

Write API

Fanout

||| Redis '

Timeline
Service

€ © (8 Mwiner inc.u5) s e comi ) e @A

# omcover Gl =4

£ Home @ com

Twests.

ez e
Untamed Grina Wity Nigel Marven 6016 Tits High Platea XiD
AGD [MVGroup og) - zoink afoiods

n rob dlaney < .
Poanus n your vangina bt Goul't 1 bacause I'm stupa?

Soeres I.s v v o

HTTP Push

n
a3

Mobile
Push

)

Kur Gabain, 2Pac and Ok

Comoitar s i enang s

ice chang rom st ieber
o Ovscion and Tho Vi

Ginlker

o mewih ot rand

thaonsdizz
Atlast | can ey tat | e st
it Ono Grecton. itccoms
S

i Twitter
raffibot favorited

1 l
[ Here is what Apple
for T

donni
G rsaange e sphaoet o
DU gt o ret s my
ovotor o Unvrsty o Binos.

hitp://t co/PavdkAnt

Fonvay Pk
ooy

Crtmod hina Wit Nigel Mo
0% Thas High Pltsau X4
A MG ol 2ok

Eoon igt, 5901 & Soyore
noed .t Haboishou be 2

Query Path



timeline query statistics

>150m active users worldwide

>300k gps poll-based timelines
@ Ims p50 / 4ms p99

>30k gps search-based timelines



tweet Input

~400m tweets per day
~5K/sec daily average
~7K/sec daily peak

>12K/sec during large events



timeline delivery statistics
30b deliveries / day (~21m / min)
3.5 seconds @ p50 to deliver to Tm
~300k deliveries / sec
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monorail x1 | api.twitter.com-ssl x1 | tweetypie x1 | memcached/user x1 | memcached/magic x1
100

66.869 ms

memcached/object x3 | memcached/lookaside x11 | flockdb_edges x4 about 1 minute ago
cluster_twitterweb_unicom x1 Illmlhr x1 Imomoadlod x2 Imonorall x1 | api.twitter.com-ssl x1
memcached/user x2 | passbird x1 | gizmoduck x1 | tflock x4 | flock x4

Find traces (i)

Filter Showing: 100 of 100 Results

65.21 ms
api.twitter.com-ssl
cluster_twitterweb_aquila x1 | memcached/object x3 | proxyclient x1 | memcached/lookaside x8 about 1 minute ago
memcached/rate x1 | monorail x1 | api.twitter.com-ssl x1 | memcached/user x1 | haplo x2
64.932 ms

cluster_twitterweb_apollo x1 | memcached/object x3 | timeline_service x1 about 1 minute ago
mmmlmmnlmmn memcached x1 | monorail x1
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Zipkin Q Findatrace Q

Overview Timeline Dependencies Search term (service) Q ® - 68.057 ms
Oms 10ms 20ms 30ms 40ms 50ms 60ms

(08.057 GET O

67.213 GET
l.sog get

MEMCACHED/OBJECT 1 300 get

MEMCACHED/LOOKASIDE B.176 set

MEMCACHED/LOOKASIDE 18230 get mutti

MEMCACHED/OBJECT B.558 get mutt

MEMCACHED/LOOKASIDE 1187 set

MEMCACHED/LOOKASIDE B.174 get

MEMCACHED/USER B .451 get

MEMCACHED/LOOKASIDE B.101 st

MEMCACHED/LOOKASIDE 18.139 get

MEMCACHED/LOOKASIDE 18.166 get mutt

MEMCACHED/LOOKASIDE 1B.139 get

MEMCACHED/MAGIC B8 305 get

MEMCACHED/LOOKASIDE B 630 get

MEMCACHED/OBJECT B.472 get

MEMCACHED/LOOKASIDE 8217 st

MEMCACHED/RATE 8543 incr

MEMCACHED/LOOKASIDE B.144 get

MEMCACHED/OBJECT 18.491 get

MEMCACHED/LOOKASIDE BB.196 set

MEMCACHED/UNITED 18 300 get

MEMCACHED/UNITED B 283 get

TWEETYPIE 1272 oc2
MEMCACHED B 20 cet
MEMCACHED P52 cet
MEMCACHED Bs20 cet
MEMCACHED B sos cet




Zipkin

4 P| ||| hups@ ¢
& [I] 2 Bookmark on Delicious Read Later Fever® Yahoo! OpenIiD Summary Apple Yahoo! Google Maps YouTube Wikipedia News ¥
Zipkin Q Findatrace Q
§ MEMCACHED/UNITED 18 300 get
w MEMCACHED/UNITED
yi TWEETYPIE
s MEMCACHED
w MEMCACHED
w MEMCACHED
e MEMCACHED
{ TIMELINE_SERVICE, Tl B0 getactivityUsersTimeiine
¥ MEMCACHED B st cet
§ MEMCACHED B 736 cet
§ MEMCACHED B o5 cet
= Duplicate key/value annotations (6) = Service summary
# CPU
Key Value 4+ Spans Service R
AccessToken:3:token:498750640-kjymc7qsfmtr8agjtmrratitayi7 £} setx1 cluster_twitterweb_unicom 55.195
Onzthavumiup monorail
AccessToken:3:1064140483 3 il get_muiti x2 3.145
== remcssearcoisiss BT
memcached.keys Token:3: 11
CEEEEETT) AccessToken:3:829051188 3 set x1 s 2200
Piggyback::GeneratedClasses::AccessToken::OauthAccessTok [} set x1 | 1 820
ensXtra:1:829051188
timelin timelin 1.744
EETSTT User3:496750640 2 P aotxt [ sotxt
L. I :
[T UnitedStatus:1:266805713768714241 5 0ad
memcached/united 0.682
0543
0.6
memcached/magic 0.395




W https 8

Bookmark on Delicious Read Later Fever® Yahoo! OpeniD Summary Apple Yahoo!

timeline_service, timelineservice: 2.480ms

api.twitter.com-ssl.GET / cluster_twitterweb_unicorn,monorail.GET
timeline_service,timelineservice.getActivityUsersTimeline

Relative
time Span Name

Google Maps

Annotation
Client send
Server
receive

Server send

Client receive

YouTube

Wikipedia
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News ¥
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