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Agenda for Today

Cloud computing
Datacenter architectures
Hadoop cluster architecture
MapReduce physical execution



Today

Data Science

Tools

(ab)
n
. D]
Analytics S
Infrastructure |
o o
|_

Execution

Infrastructure J

14

&

W= ﬁN-S:i7






The best thing since sliced bread?

. ST2NE Of 2dzRA&a X
Grids
Connection machine

Vector supercomputers
X

Cloud computing means many different things:
Big data
Rebranding of web 2.0
Utility computing
Everything as a service



Rebranding of web 2.0

Rich, interactive web applications
Clouds refer to the servers that run them
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Browser is the OS
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Utility Computing

What?
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Why?
Cost: capital vs. operating expenses
{OFflOAfAGRY GAYTFAYAOSE
Elasticity: scale up or down on demand

Does it make sense?

Benefits to cloud users
Business case for cloud providers

| think there is a world
market for about five
computers.




Evolution of the Stack

App App App App App App
App App App OS OS OS Container  Container | Container
Operating System [ Hypervisor ] Operating System
Hardware Hardware Hardware

Traditional Stack Virtualized Stack Containerized Stack



Everything as a Service

Infrastructure as a Service (laaS)

Why buy machines when you can rent them instead?
Examples: Amazon EC2, Microsoft Azure, Google Compute

Platform as a Service (PaaS)
DAGS YS | yAOS LXFGF2NY YR GF71S
Example: Google App Engine

Software as a Service (SaaS)

Just run the application for me!
Example: Gmall, Salesforce



Everything as a Service

Database as a Service

Run a database for me
Examples: Amazon RDS, Microsoft Azure SQL, GoogleBitjdadble

Search as a Service

Run a search engine for me
Example: Amazon Elasticsearch Service

Function as a Service

Run this function for me
Example: Amazon Lambda, Google Cloud Functions



Who cares?

Il a2dz2NDS 2F LINRBOf SYa
Cloudbased services generate big data
Clouds make it easier to start companies that generate big data
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Ability to provision clusters edemand in the cloud
Commoditization and democratization of big data capabilities
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Source: The Matrix
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Building Blocks
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Source: Barroso and Urs Hoélzle (2009)
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Anatomy of a Datacenter

Computer Air Handling Unit (CRAC)

* Up To 30 Ton Sensible &m Per Unit

* Air Discharge Can Be Up! Downflow Configuration

» Downflow Configuration Used With Raised Floor To Create
A Pressunized Supply Air Plenum With Floor Supply Diffuscrs

Individual Colocation Computer Cabinets

* Typ. Cabinet Footprint (28"W x 36"D x 84"H)
« Typical Capacities Of 1750 To 3750 Watts Per Cabinet

Power Distribution Unit (PDU)
» Typical Capacitics Up To 225 kKVA Per Unit
» Redundancy Through Dual PDU's With
Integral Static Transfer Switch (STS)
Emergency Diescl Generators
« Total Generator Capacity = Total Electrical Load To Building
« Multiple Generators Can Be Electrically Combined With

Paralleling Gear
+ Can Be Located Indoors Or Outdoors At Grade Or On Roof.

« Outdoor Applications Require Sound Attenuating Enclosures

Fuel Oil Storage Tanks

« Tank Capacity Dependant On Length
Of Generator Operation

* Can Be Located Underground Or At
Grade Or Indoors

T~

e
Colocation Suites
* Modular Configuration For

1 UPS System
« Uninterruptible Power Supply Modules

Flexible Suite Sq.Ft. Areas.
* Suites Consist Of Multiple Cabinets With
63 = Up To 1000 kVA Per Module
Dooed Piutions (Capss. Wil En) / = « Cabinets And Battery Strings Or Rotary Flywheels
* Multiple Redundancy Configurations Can Be Designed
/,/Electrlcal Primary Switchgear
<3 * Includes Incoming Service And Distribution
» Direct Distribution To Mechanical Equipment
: « Distribution To Secondary Electrical Equipment Via UPS
Heat Rejectin Tievices Pl?:pT RPtmpoomC ndenser/Chilled Water Bi Drycoolers And CRAC Unil
o lers. ‘ooled Chi ‘te. * Used To O illed Water Between ers Inits
3 3:,”.';‘(’,"43'5 T';: é‘:“;ﬁﬂ; :,"cl,'%:i:"“’ « Additional Equipment Includes Expansion Tank, Glycol Feed System
« Mounted At Grade Or On Roof * N+1 Design (Standby Pump)
* N+1 Design

Source: Barroso and Urs Hélzle (2013)



Datacenter cooling
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Ceiling Ceiling

CRAC [ CRAC
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Floor Tiles

Liquid * *L M T Td ta* Liquid
Supply = | ckTT' | L T J Supply

Floor Tiles

Floor Slab e c1oor Slab

Source: Barroso and Urs Holzle (2013)
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