o 4 )
GLOUD COMPUTING
| OB R RS

INTRODUGTIOIN
T O CLOUDS

Lecture C




"A CLoubpy HisTORY OF TIME"'

The first datacenters!

Timesharing Companies Clouds and datacenters

1940 & Data Processing Industry

Clusters

PCs
(not distributed!)
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First large datacenters ENIAC ORDVAC ILLIAC
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Berkeley NOW Project
* Supercomputers
'§Server farms (e.g., Oceano)

": -------- P2P
CRAN Systems (90s-00s)

THE SUPERCOMPUTER COMPANY .:‘.‘ ° Many mllllaps Of users
« Many GB pet day

1960 Honeywell
1970
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Open Science Grid '

T1meshar1ng Industry (19 75):
e Market share: Honeywell 34%, IBM 15%,
Xerox 10%, CDC 10%, DEC 10%, UNIVAC 10%
* Honeywell 6000 & 635, IBM 370/168,
Xerox 940 & Sigma 9, DEC PDP-10, UNIVAC 1108




TRENDS: TECHNOLOGY

* Doubling periods - storage: 12 months,
bandwidth: 9 months, and (what law is this?)
CPU compute capacity: 18 months

* Then and Now
 Bandwidth

 1985: mostly 56Kbps links
nationwide

* 2012: Tbps links widespread
* Disk capacity
* Today’ s PCs have TBs, far more
than a 1990 supercomputer



TRENDS: USERS

 Then and Now
* Biologists:
¢ 1990: were running small single-
molecule simulations

* 2012: CERN' s Large Hadron Collider
producing many PB/year



PROPHECIES

 In1965, MIT’s Fernando Corbaté and the
other designers of the Multics operating
system envisioned a computer facility
operating “like a power company or water
company.”

* Plug your thin client into the computing
utility and play your favorite Intensive
Compute & Communicate Application

« Have today’ s clouds brought us closer
to this reality? Think about it.



