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Prof. Clayton Christensen: Disruptive Innovation Model
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New tricks- agenda
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PinterestArchitecture Update 18 Million Visitors,10x Growth12 Employees410
TB of Data

A80 million objects stored inBwith 410terabytesof user
data, 10x what they had in August. 2@stances have
grown by3x. Around 89Kfo 3 and 80K forE@ a month.

APayfor what you use saves money. Most traffic happens in
the afternoons and evenings, so theduce the number of
Instances at night bx0%.

A12 employees as of last December. Using the cloud a site ca
grow dramatically while maintaining a very small team.
Looks like81 employees as of now.
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PinterestArchitecture Update 18 Million Visitors,10x Growth12 Employees410
TB of Data

ADifferent type of technology:
AWritten in Pythonand Django

AShardings used, a database is split when it reaché% of capacity,
allows easy growth and gives sufficient IO capacity

AELB (Elastic Lo&#lancing)s used to load balance across instances.
The ELB API makes it easy to move instances in araf out
production.

AHadoopbased Elastic Map Reduiseused for data analysis and
costs only a few hundred dollars a month.
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Instagram

AThelnstagramphilosophy:
ASmplicity
AOptimizedfor minimal operational burden
Alnstrumenteverything

.; ;.' |

instagram
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Scalingnstagram

Alnstagramwent to 30+ million users in less than two years
and then rocketed t@l0 million userslLO daysafter the
launch of its Android application.

AAfter the release of the Android they hddnmillion new
users inl2 hours.

A2 engineers ir2010
A3 engineers ir2011

A5 engineer2012 2.50n the backend. This includes
IPhone and Android development.
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Instagramtechnology philosophy

AEngineer solutions you aret constantly returning tdecause they are
broke. STKI. operatiormgperationsoperationd

ATrynot to have two tools doing the same job.

AFocuson making what you have better: fast, beautiful, photo sharing. Make
the fast part faster. Can we all of our requests t&kéo of the time?

AOnlyadd software to your stack that is optimized for operational simplicity
ALRSIFa NS RAaLRalofSY AT 2yS R2Sa
AHavefun

Source:http// highscalability.com/blod?0124/ 1
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Instagramis down!

M I iy iy nwn... l.;;ﬁ LevelUp .: How It Works  ~ II: Sharding in Azure Using... © I TN How to Shard with Win... Imlnstagram Still Down Af... x Iﬂ

II] mashable.com/2012/06/30/instagram-down-power-heat-wave/

Instagram Still Down After Storm Cuts
Power During Brutal Heat Wave

‘ une 30, 2012 by Alex Hazlett
o2

Ads by Google

5.8k Facebook Share Is Rising? - Buy Facebook Stock Online, No Fees! Limited Offer- Free Welcome Bonus
liL' Like www.plusS00.co.ilFacebook
5.5k
¥ Tweet
Instagram Support ¥ Follow &~
115 &
R We're currently experiencing technical
118 difficulties and we're working to correct the
{8 shre issues. Thanks for your patience
9 4~ Reply 3 Retweet Wy Favorite
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Popular mobile photo-sharing service Instagram is still down this morning after violent storms in Virginia
knocked out the cloud computing services that run it.
s Amazon's Elastic Compute Cloud, which powers sites like Netflix and Pinterest, and SocialFlow, as well as
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Tumblr¢ Microbloging\ social networking platform

500million page views a day “”s tumblyr.
15B+ page views month

Peakrate of 40k requests per second
1+ TB/day intdHadoopcluster

Many TB/day into MySQHBaséRedisMemcache
Growing at30% a month

~1000hardware nodes iproduction(not cloud)
~20 engineergqtotal 106 employees)

A
A
A
A
A
A
A
A
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New tricks- agenda

AWeb architecture examples
ADevops Culturd Processes
ATechnology listing

Source: )
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Devopsc Development and Operations

AAddresses the conflict between Development and
Operations:
ADevelopment; are paidfor change
AOperationsc change is the enemy!

Ad 2 I12(F /| 2 V- Tonbikadoy éf conflicting
motivations, processes, ardoling

/77 Iwant ™\ 77 Twant ™\

£
Development ;_ Operations
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Devopsaims at:

ADevOp<=nables the benefits of Agile development to be
felt at the organizational leveDevOpgloes this by
allowing forfast and responsive, yet stable, operations
that can be kept in sync with the pace of innovation
coming out of the development process.
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Striving towarddPevopsstate of mind:

AMeasurement and incentive®s change culture metrics
based on joint performance

AUnified processes
AUnified tooling
ARolling back should be easy
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Devopsneeds automation. Exampl@pscode Chef

AWith Chef, you write abstract definitions as source code to describe
how you want each part of your infrastructure to be built, and then
apply those descriptions to individual servers.

AThe result is a fully automated infrastructure: when a new server
comes on line, the only thing you have to do is tell Chef what role it
should play in your architecture.

Provisioning Configuration Integration

Load Balancer

Sourceopscode

{ 1 I
: "Sl‘kl-lno tAYA /2KSyQa 62044 / 2LRNAIKG {¢YLX
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Continuous deployment: The Lean Startup Philosophy

ATheLean Startup relies ovalidated learningscientific
experimentation, andterative product releaset® shorten
product development cycles, measure progress, and gain
valuable customer feedbaC(komwikipediasm modifications)

At KS 01 &A O A yhaifdatdr&hint the cudtdmerg NP
thinksitisBIG o yR @A O0S OSNEI 0O

Continuous Deployment: takidgevopso the extreme!

Delivery oinew functionalityis core value for new companies
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Continues deploymengour code Is always stable!

AOIld school deployment

Compile
RUN Code is
Stable not stable Code is
code _ 3l Development i~ Pass Tests » for 2-3 » stable
(manuala WELELS
utomatic)

AContinues deployment

If error
accrues . Codeis
stable

Deploy
. automatical
ly several
times a da

Compile Run
3 Pass tests all
automatically

change
immediately

A KIFIG Fo2dzi 0KS & &daysPISNI 2 OSNF 2 6
AAnswer: you will have it anyway!

e o
3 &
t-o tAyA /2KSyQa 6203 /2LBNAIKGE {¢CYLX
nowledge Integrators
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Continues integratiordeployment perquisites

IT Knowledge Integrato

ATools needed
AVersion control server (SCM)
ABuild server
ADeployment Server
A Automation tools
A Continouse integration tools

AWork Process
ACommit/Update often (each change)
ARun often
ATests
ARun test often
ACommon code ownership

http:, /lwwwg ogle.co.il/ul | t& rct=j&g=Continuous+Integration28e€1929+with+Hudson-+fletype%8Appt&source=web&cdi&ved-0CE0QFjAA&url=| httpSA/QF“/QFp etoria.
SURF2010/2F06%2F continuousintegrationwith-hu d nl.ppt& i=UHI5T7aadjQ4QTVhe WNBw& usg=AFQICNHHIVPCrK XXrlhwnwasElg STKI modification
stkllnfo CAyA /2KSyna sama J2lBNRIKG {¢YLE
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Devopsvs. Private Cloud?

Aln many aspects the objectives@évopsand Private Cloud
are overlapping

AAutomation is at the core of both Private Cloud delvops
AStandardlzatlon IS a must for automation

Enterprise Benefits from Cloud Computing
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Licensed and Installed Applications Saa{Workday,Pagerduty)

Sticky IRMemory Session Shared Memory Cache Session
Tangled Service Interfaces Layered Service Interfaces
Instrumented Code Instrumented Service Patterns

Fat Complex Objects Lightweight Serialized Objects
Chatty Protocols Latency Tolerant Protocols
Monolithic Software Development Teams Organized around Services
Monolithic Applications Building Your Own PaaS

Static and Slow Growing Capacity Incremental and Fast Growing Capacity
Single Location Massive Geographical Distribution
Focus on How Much it Costs Focus on How Much Value it Brings

LOWnershipCapEx Leasing/OpEx/Spot/Reserved/On Demand
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Technology listing

AHadoop\ Mapreduce
ANoSQldbms(Cassandra, Mongo, HBASE)
AShrading

Aln Memory DBMS

ADBMSDW appliances
AMemcashed

AMemSQL

ASolr

ARedis

ADJANGO

AELB- Elastic load balancing amazon
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Summary

AOpen your mind; things are happening
out there!

YS
0KIFY 6S GKAY

AChangdl 2 6 NR&a ¢ Krorit f
mature€é I NBF a4 A& ONIJz

AStandardization and Automation is a
must

ACategorization of Infr®ps activities:
AFaults
A{ LISOA T A ONegttBENJ T NI y1 tht
AGeneral work (all Web Servers)
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Thanks for your patience and hope you enjoyed
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