ocalng Instagram

AirBnB Tech Talk 2012
Mike Krieger
Instagram
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Co-founder, Instagram

Previously: UX & Front-end |
@ Meebo

Stanford HCI BS/MS
@mikeyk on everything







10:35 AM

n’ robinmay > 3h

247 likes
robinmay Union Station. All mine.

view all 51 comments




a. AT&T 10:35 AM

Following News

braynelson liked 7 photos.

edroste left a comment on
ernandaputra's photo:

' zachbulick and brenton_clarke liked
wahldesign's photo.




communicating and
sharng I the real worlo



SO+ Millon users 1N 1ess
than 2 years



the story of NowW wWe
scaled ft



a oret tangent



the beginning







/' Droauct guys



NO real Dack-end
OXOENeNnce



anaytics & python @
00




ouch

\ N\




Crnme

)EesK S




9:41 AM

| CRIME DESK

SAN FRANCISCO

.ﬁ\

Near Me >

? At an Address >
- |

By Neighborhood >

4 Around Me




cl's get nacking



JOOd components In
Dlace early on



.but were nosted on a
single macnine
someaewnere N LA
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e3s powerul than my
\/[ACB0O0K Fro




okay, we launched.
now what?



2OK SIgNUPS 1N the Tirst
aay



cverytning 1s on 1re



nest & worst day of our
IVES SO far



0ad was througn the
[O0T



first culpnt’/






TavICON.1ICO



404-1ng on Django.
causing tons of errors




esson #71: aon't 1orget
VOUr Tavicon



eal lesson #1: most of
VOuUr Inftlal scaling
oroblems won't pe
glamorous



Tavicon



Jimit -n



memcacned =t 4



oretfork/postiork



friday rolls around



Not slowing aown



ct's move to =02



e, Koh'enxf_;rgho.ig'
iaiaon @ basa de laurine of
e, Boisson gazbifide.







scalng = replacing al
components of a car
wnile arving 1t at
100mMpPnN



sNce. ..



([ 1]

canonical |architecture

Of an early stage startup
N tnis era.

[Highscalaollity.com)



Nginx &
Redis &
Postgres &
Django.




Nginx & HAProxy &
Redis & Memcached &
Postgres & Gearman &
Django.




24N OpS



Airbnb.com

Verified Photo

/.




Airbnb.com

ed Photo

-




our philosophy



1 simplicity



2 optimize for
minimal operational
burden




3 Instrument
everything



walktnrougn:

1 scalng the gatanase
/ CNOOSINg tecnnology
3 staying nmole

4 scalng for androlo




1 scaling the db



cany 0ays



diango ORM, postgresql



Wy pg? postgis.



Movea ap 1o s own
macning



OUt pnotos kept growing
anad growing..



.and only 68GE of
SAM oN DIggest
machine in EC2




SO wWhat Now'



vertical partitioning




django do routers make
T pretty easy



def db_for_read(self, model):
1f app_label == 'photos':
return 'photodb’



..ONce you untangie al
VOUr Toreign key
elationsnips



a few montns later. ..



onotosdb > 660G




what Now'/



Norizontal partitioning



aka: sharding



‘surely we'll have nirec

someone experenced

pefore we actually nee
{0 shard’




VOU don't get to cnoose
WNen scaling chalenges
come up



cvaluated solutions



at the tme, none were
U 10 task of being our
ornmary Do




did In FPostgres Itsel



whnats painiul aoout
sharding’”



1 data retrieval



nard to know wnat your
ormary access patterns
Wil D& w/out any usage



N MOSt cases, user




2 what happens If
one of your shards
gets too big?



N range-nased scnemes
ke MongoDB), you split




A-H: shardo
[-7Z: shardil



O — M >

N U L U

shardod
shard?
shardil
shard?



downsides (especially on
—(O2): disk 1O




Nnstead, we pre-spit



many many many
(thousands) of logical
SNaras



that map to tewer
onysical ones



// 8 logical shards on 2 machines

user_1d % 8

logical shard

logical shards -> physical shard map

{

oo @ > >
oo @™ > >

OB NS
Ol W~



// 8 logical shards on 2 4 machines

user_1d % 8

logical shard

logical shards -> physical shard map

{

~
~

~

O U Q >

~

O T Q >

O BN
< 01w =



Ittle kKNnown DUt awaesome
(5 feature: schemas




NOt "columns’ schema



— database:
— schema:

— table:
— columns



machineA:

shardo
photos_by_user

shardl
photos_by_user

shard?Z
photos_by_user

shard3
photos_by_user




machineA:

shardo
photos_by_user

shardl
photos_by_user

shard?Z
photos_by_user

shard3
photos_by_user

machineA’ :

shardo
photos_by_user

shardil
photos_by_user

shard?2
photos_by_user

shards3
photos_by_user



machineA: machineC:

shard@ —sShardd
photos_by_user ———Pphotoes—by—user
shardil —shardd
photos_by_user ———Pphotoes—by—user
—Sshard2 shard2
——photes—by—user photos_by_user
—shards shard3

——Pphotoes—by—user photos_by_user



can do this as long as
VOU nave more logica
shards than pnysica
ONES



ossoN: take tecn/tools
VOU KNOwW and try first to
adapt them INto a simple
solution



2 which tools where?



where to cache /
othenvise aenormalize
oata



Wwe <3 reqis



what Nappens wnen a
User posts a photo'/



1 user uploads pnoto
wWith (optional) caption
and location



/' SynNchronous wirite 1o
Ne Mmedia datanase 1or
tnat user



3 gueues



3a I geotagged, async
worker POS s to Solr




30 folower aelivery



cant nave every user
WNO loads ner tmeline
OOK Up all thelr Tollowers

and then thelr pnotos



Nstead, everyone gets
thelr own st In Reais




media 1L 1S pusned onto
a ISt Tor every person
WNO'S Tolowing this user



—e0IS 1S awvesome Tor
tnis: rapid Insert, rapio
SUDSELSs



wnen tme to render a
feed, we take small # of
S, 9O 100K Up INfo 1IN

memacachned




—edis Is great for. ..



data structures that are
elatively boundeo



(don't tie yourself to a
SolUtion wnere your In-
memory DB IS your main
data store,




caching complex opjects
where you want to more

than G




eX: counting, suUo-
ranges, testing
memoersnio



especially wnen layior
OWITT POSTES live from the

CMAS



[ollow grapn



v1: simple DB table
(source_|d, target Id,
status)




WNO do | follow?
WNO follows me’’
do | followy X7/

does X follow me'’



)B wWas nusy, sO we
started storng paralle
VErsion In Beais




folow_alll300 item list)



Inconsistency



extra 10gIC



SO MuUch extra 10gIC



EX0OSING YOUr SUppOrt
fcam 1o the 10ea of
cache invalldation



reset redis cache



redesign ook a page
rom twitters ook



(5 can handle tens of

fhousanads of requests,

very lgnt memcachneo
cacning



WO takeaways



1 nave a versatlie
complement to your core
data storage (ke Redis,




2 Iry Not 10 nave two
fools trying to do the
same |00



3 staying nimble




2010 2 engineers



20171 3 engneers



2012 5 engneers



scarcity -> focus



engineer solutions that
voure Not constantly
returning 1o because
fhey oroke



1 extensive unit-tests
ANd functional tests



Y Keep I

=Y



3 100se coupling using
Notifications / signals



A 00 MOSst Of OuUr Work In
vthon, drop to C when
necessary




O frequent code reviews,
OUll requests to keep
things IN the 'shareo

orain’




O extensive monitoring



mMunin

etho traffic - by day

"

vw/-\ - P
>
»

- S5O0M]
[ =
o
> 40M
w0
v
L 30M
i
o 20M
=
o
=~ 1l0M
= o0
()
=
L0

-10M

M bps

Wed 00:00

Cur (-/+)
643.00k/ 3.30M

Wed 12:00

Min (-/+) Avg (-/+) Max (-/+)

299. 26k/

1.71M 589.22k/ 3.08M 878.33k/ 4.89M
Last update: Wed Apr 11 23:45:08 2012




Statsa







now 1S the system rignt
oW ¢



now does this compars
tO nistorncal trends’””



scalng for androlo



T millon new users in 172
NOUrS



great tools that enanle
£asy read scalaolity



edis: slaveor <Nost> <port>



OUr Redis rramaework
assuMes O+ readsiaves



fignt Iteration 100PSs



statsd & pgouine



<NOW WNere you can
sned load If needed




©.g. shorter feeds



Tvoure tempted 1o
einvent the wnesal. .







OUr app senvers
sometimes kemel panic
JUnder load’






whnat I we write a
montorng daemon...”



walt! tnis IS exactly wnet
—APTOXY 1S great at




SuUrrounda yourselrr witn
ANESOME a0VISOrS



culture of 0penness
Arouna engineering




gve Dack; e.g.
nodeZdm



[OCUS ON MaxKing wnat
vou nave better




fast, beautiul pnoto
snarng



‘can we make all or our
equests 50% the time'”



staying nNmole = remino
VOUrselt or wnat's
mportant



VOUr users around the
WOorla don't care that you
Wrote your own DS




wrapping up



Unprecedented times



Y packend engineers
can scae a system to
30+ Milllon users



ey wWord = simplicity




Cleanest solution with the
lewest moving parts as
DOSSIDIB



aont over-optimize or
expect to know anead of
fime now site will scale



dont think "someons
clse Wil joIN & take cars
of this



Wil Nappen sooner thar
VOU ThiNk; surmouno
vourselr with great
ACVISOrS




Wwhnen adding software 1o

stack: only 1T you nave 1o,

optiMIzINg 1or operationa
SIMpICty



few, I any, unsoiaole
scalng challenges 1or a
soclal startup






