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e | better stop the car!

® The traffic light | am driving
towards has turned red

Applied
Reflected upon
Embedded with
values & beliefs

Why do?

How? Contextualized

Compared
Action-informed
Consequences \
Conversations . -
z * South facing traffic light on
ips Meaning corner of Pitt and George

Wioi Conpected Streets has turned red
What? Categorized
Where? Calculated
How many? Corrected
When? Condensed
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1 By data,we mean known facts that can be recorded and that have implicit meaning[Elmasri, 2010].
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Example 1

Yes, Yes, No, Yes, No, Yes, No,
Yes, No, Yes, Yes

Responses to the market

Context ‘ research question — “Would
you buy brand x at price y?”
l Processing

27?7

Information
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Example 2

- 42’ 63’ 96’ 74’ 56’ 86

Jayne’s scores in the six
Context ‘ AS/A2 ICT modules

1 Processing
Information =) 27?77
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Example 3

111192, 111234

The previous and current
Context ‘ readings of a customer’s

gas meter
l Processing

27?7

Information
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Processing

Data — raw facts and figures

Information — data that has been processed (in a context) to give it meaning
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=students=
=student id="100026"=
=pame=Joe Average=name=
=age=21=lage=
=major=Biology=/major=
=results=
=result course="Math 101" grade="C-"/=
=result course="Biology 101" grade="C+"/=
=result course="Statistics 101" grade="0"/=
=lresults=
=/student=

=student id="10007&"=
=name=Jack Doe=/name=
=Birthdate=1990/02/02=/Birthdate>=
=major=Physics</major=
=results=
=result course="Math 101" grade="A"/=
=result course="xXML 101" grade="A-"I=
=result course="Fhysics 101" grade="B+"1=
=result course="xXKL 102" grade="A"/=
=fresults=
=/student=
=istudents=
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The first commercial computer that used a moving-head hard disk drive (magnetic disk storage)
for secondary storage.ll The system was publicly announced on September 14, 1956,
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5-Cassette tape 9-COMPACT DISC (1982): 700 MB

11-Flash memories (1980-1998)

== & \

12-Holographic Versatile Disc, HVD (4 TB)

What is HVD ?

@%
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/

3000 bits

Magnetic drum memory

2.3 MB

IBM 726 Magnetic tape

5> MB

IBM RAMAC 305 disk

1952
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- | 50Byte
6 000 720 kB
4 500 1MB
4.7 GB g .

2014: IBM 3592/1150 tape cartridgeUp to 7 TB

http://www.zetta.net/about/blog/history-data-storage-technology
http://www.computerhistory.org/timeline/memory-storage/



http://www.zetta.net/about/blog/history-data-storage-technology
http://www.computerhistory.org/timeline/memory-storage/

October 2014:

Sony announced in 2014, that they had
developed a tape storage technology
with the highest reported magnetic tape
data density, 148 Gbit/in?, potentially
allowing tape capacity of 185 TB.

https://newatlas.com/sony-ibm-magnetic-tape-density-
record/50743/

Nano-grained magnetic layer
(Particles seen from above)

Y Silwomsd s ailuy Joxi g

August 2, 2017:

Sony Develops Magnetic Tape Storage Technology
with the Industry's Highest*1 Recording Areal
Density of 201 Gbit/in?

20x Greater Density Than Conventional Technology
for Supporting High-Capacity 330 TB Recording

https://www.sony.net/Sonylnfo/News/Press/201708/17-070E/index.html

Lubricant diagram

P

Tape surface

Low friction

High durability



https://newatlas.com/sony-ibm-magnetic-tape-density-record/50743/
https://www.sony.net/SonyInfo/News/Press/201708/17-070E/index.html
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Nano-scale Memory b akdl> o T Juwd

» Graphene nanoribbon memory cell
* Reaching the 10 nm scale

Nano-scale flash memory using graphene

8T-Nanowire RAM Array



http://physicsworld.com/cws/article/news/2010/nov/09/nanoribbons-make-good-memories
http://physicsworld.com/cws/article/news/2010/nov/09/nanoribbons-make-good-memories
http://www.pcper.com/category/tags/graphene
http://www.pcper.com/category/tags/graphene

Database Machine

o = J3

ORACLE EXADATA DATABASE MACHINE X6-2, (April 2016)

KEY FEATURE S

« Upto 836 CPU cores and 28.5TB memory per rack
for database processing

» Up to 360 CPU cores per rack dedicated to SQL
processing in storage

« From 2 to 19 Database Servers per rack

« From 3 to 18 Storage Servers per rack

« Upto 460 TB of flash capacity (raw) per rack

« Upto 1.7 PB of disk capacity (raw) per rack

» Hybrid Columnar Compression often delivers

« 10X-15X compression ratios

* 40 Gb/second (QDR) InfiniBand Network

« Complete redundancy for high availability

https://www.oracle.com/engineered-systems/exadata/index.html



https://www.oracle.com/engineered-systems/exadata/index.html
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Google Data Centers oifm] [s

Data centers » Inside look » Locations

Data center locations

We own and operate data centers around the world to keep our products running 24 hours a day, 7 days a week. Find out more about our data center locations,
community involvement, and job opportunities in our locations around the world.

Americas

Berkeley County, South Carolina
Council Bluffs, lowa ’

Douglas County, Georgia ’ ’

Jackson County. Alabama ‘

Lenoir, North Carolina “

Mayes County, Oklahoma

IMonigomery County, Tennessee ‘

Quilicura, Chile
The Dalles, Oregon ‘

Asia

Changhua County, Taiwan

Singapore ‘
Europe

Dublin, Ireland

Eemshaven, Netherlands
Hamina, Finland
St Ghislain, Belgium
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BEGIN TRANS

A=A-50
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READ (B) . .a . . A - . e of o
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ACID : Atomicity, Consistency, Isolation, Durability
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BEGIN TRANS ol coll A+B - Jle ol jo 00ls oL 6,55l by

READ (A) |

A=A-50

UPDATE (A)

READ (B)

B=B+50

UPDATE (B) GH Alwd S
END TRANS S Y
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NAS vs. SAN Storage

NETWORK-ATTACHED STORAGE

= Shared storage over shared
network

sFile system

sEasier management

STORAGE AREA NETWORK

= Shared storage over
dedicated network

=Block storage

=Fast, but expensive

NAS

Uevice




