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Cloud Computing Overview



‘L Books

= Cloud Computing, “Dr. Kris Jamsa”, 1 Edition,
ISBN-10: 1449647391
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i Reference Book

= Cloud Computing, “D Marinescu”, 1 Edition,
ISBN-10: 0124046274
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* Reference Book

= Fundamentals of Python: First Programs,
“Kenneth A. Lambert”, International Edition,
1111822700




Administration

= Instructor:
» MEST BT ABHEEY
= Office: Room 908
= Email: hwtseng@nchu.edu.tw
= Tel: 04-22840497 ext. 908
= http://wccclab.cs.nchu.edu.tw/www/index.php/course

= Office Hours:
= (Wednesday) 14:00~17:00; (Thursday) 14:00~17:00.

= (Grade:
= Homework (Project) 20%
= Quiz 20%
= Midterm Exam 30%
= Final Exam 30%



http://wccclab.cs.nchu.edu.tw/www/index.php/course�
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Course Goal

= What is cloud?
= To know what is the cloud computing!!!

= To understand how to design the data center networks
of cloud computing.
= QoS
= Throughput
= Routing and Failover
= Transmission Delay
= Scalable
= Power and Thermal



How much data?

Wayback Machine (4guhHE:f%) has 2 PB + 20
TB/month (2006)

“all words ever spoken by human beings” ~ 5 EB
NOAA ( EEIEZ /&, FE KR AEE) has ~1 PB climate
data (2007)

CERN’s LHC (KZUga+¥fE1#%) will generate 15 PB a
year (2008)

Google processes 24 PB a day (2009)

1 Terabyte (TB) = 1024 GB
1 Petabyte (PB) = 1024 TB
1 Exabyte (EB) = 1024 PB

o1 Zettabyte (ZB) = 1024 EB
1 Yottabyte (YB) = 1024 ZB



Hugh Data

= Huge multicast traffic in DCN
= Google MapReduce over 400 PB in one month

= Facebook registered users over one billion, the amount of
data generated every day more than 300 TB

= 2011 global digital data using about 1.8 ZB. According to
IDC (International Data Corporation) made the prediction
research report, the total to 2020 will be 44 times now,
about 35.2 ZB

s e e 1 Byte = 8 Bits 1 Kilobyte (KB) = 1024 Bytes
/|

1 Megabyte (MB) = 1024 KB
1 Gigabyte (GB) = 1024 MB
1 Terabyte (TB) = 1024 GB
1 Petabyte (PB) = 1024 TB
1 Exabyte (EB) = 1024 PB

w8 608 10 1 Zettabyte (ZB) = 1024 EB
POFWGE NGE NOR 0GR NeR 00R - uR o ouE 1 Yottabyte (YB) = 1024 ZB
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http://techorange.com/2013/04/16/why-virtual-machine-is-so-attractive/



i How to create more data?

= Answering factoid guestions
= Pattern matching on the Web
= Works amazingly well
Who shot Abraham Lincoln? —» XXX shot Abraham Lincoln
= Learning relations
= Start with seed instances
= Search for patterns on the Web
= Using patterns to find more instances

Wolfgang Amadeus Mozart (1756 - 1791)
Einstein was born in 1879
Birthday-of(Mozart, 1756)
Birthday-of(Einstein, 1879) PERSON (DATE — XXX )
(Brill t al., TREC 2001; Lin, ACM TOIS 2007) PERSON describe ...

(Agichtein and Gravano, DL 2000; Ravichandran and Hovy, ACL 2002; ...)



Large Data Centers

= Web-scale problems? Need more machines!!!

= Clear trend: centralization of computing resources in
large data centers

= Necessary ingredients: fiber, juice, and space

= Important Issues:
= Redundancy --> fault tolerance, load balance.
= Efficiency --> transmission latency
= Utilization --> bandwidth utilization
= Management --> virtualization, cooling system
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Pay by use instead of provisioning for peak ' Unused resources
N N
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Cloud Application Middleware Platform

LAMP  .NET

WebSphere

WebLogic

Google App Engine

Cloud System Software Platform (VRM)

Hypervisor

Virtualization Mgmt
Backup/Replication

Storage Mgmt Security
Data Center Automation = Energy Management

Cloud Hardware Platform

Scalable System Architecture

Servers

System Management Cooling

Storage Arrays

Switches

Power Distribution
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1.Apple's existing Newark, CA., Data Center is
around 109,000 square feet--the new one is over
500,000. That represents either aridiculously big
scaling-up of business or a whole new thing
2.500,000 square feet is among the largest
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The Power of Evolution of VLSD

Generation 1 Generation 2 Generation 3
10K Servers 100K Servers 300K Servers

L. Server Capacity Sea/aerrla[t)geen:timt;a/nd

VLSD: Very Large Scale Datacenter

Container Scalability

Power Usage Efficiency
(PUE)
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Highly efficient container computer
based VLSD

i the air for the next rack {defail), and so on in a continuwous loop.
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Today’s VLSD needs a lot of
Power + Water

Google Datacenter at Columbiariver, Oregon
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Interesting ideas for building
“Green” VLSD
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‘L Interesting ideas for building VLSD




¢ Interesting ideas for building

“green” VLSD

(Google Navy floating data centers)
The sea-going computer platforms will be sustainably powered by
wave energy converters.

40
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Interesting raeas 1or pullding
“green” VLSD

Google Navy floating data centers
The sea-going computer platforms will be sustainably powered by wave
ENErgy CONVerters, rmm wrmm wm
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09
Water-based data center

Ahstract

FIG. 5

A syestei dncludes a floating platform-momnted computer data center comprising a plurality of computing units, a sea-based electrical zenerator in electrical connection with the plurality of computing widts, and one OF MOTe sa-Watst coolng Umdts 1of providing
cooling to the plurality of computing wits.

Inventors: Clidaras; Jimmy Loz Altog, CA), Stver; David W._ (Fants Clars, CA), Hamburgen; William (Palo Alto, C4)
Assignes: Google Ime. (Movntadn View, CAY

Appl Mo 11/679,013

Filed: February 26, 2007

Current U._3. Class:
Current International Class:
Field of Search:
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Green Datacenter + swimming pool

cwed191 www.fotosearch.com

 Heat generated by VLSD is used to heat the swimming pool

* Cold water from the swimming pool is used to cool the VLSD
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i Summary

e |T Datacenter Is at crossroad
- Cloud Computing is driving VLSD demand

 Today’s cooling approaches are lacking
- Especially in sub-tropical climates (China/Taiwan)

 Today’s power generation is expensive

« Many new ideas — May the best man win



i Cloud Challenge

= Non-uniform communication costs
= Power management Issues

= Load balance issue

= Networking Issues In datacenter



ﬂon-uniform communication costs

s Communications costs within servers,
racks, clusters, and clouds are different.
(l.e., distance)

= How to justify different data placement
strategies?



i Power management issues

= High power consumption at data center

= It Is estimated 160 Megawatts for 140M
email users with 1GB storage.

= High power consumption at multi-mode
mobile handset and laptop computer.



i Load balance issue

= A single slower worker can determine the
response time of a huge parallel task In
parallel computing.

= How to identify such a situation and
effectively start redundant workers only
for those slower jobs.

= Load consolidation to save power.

= Servers don’t save power proportionally
with reduced load.



fetworking Issues In datacenter

= How to build a flat network, but scalable
to the data center scale.

s Solutions ??7?
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