DATA: TRANSFER AND
STORAGE



OFFICE/CAMPUS SETUP

TRANSFERRING DATA

e END CLIENTS E.G. PC

Filbre Transceiver

e RJ45 sSwITCH
« FSP AND QFSP

High Speed Switch

Gigabit Switch



OFFICE/CAMPUS SETUP

TRANSFERRING DATA

MULTIMODE FIBER SIGNAL

50/62.5 pm
core

."Cladding (125 pm)

SINGLEMODE FIBER SIGNAL

™

Single vs Multimode Fibre

Product
picture

40Gbps 850nm 100M QSFP+ optical[40Gbps CWDM 10KM QSFP+
module optical module

Max

transmission |[150m (OM4 multimode fiber)

Laser type |VCSEL DFB

Transceivers



INTERNET

TRANSFERRING DATA

What is WDM?

 REMEMBER MULTIPLEXING¢ . .
WDM = Wavelength Division Multiplexing

e ALLOWS HUGE INCREASE IN DATA TRANSFER Refraction through a prism
DOWN SINGLE PATH

White light

e USES OPTICS INSTEAD OF ELECTRONICS

e CAN BE SET UP AND UTILISED LATER
WITHOUT GREAT EXPENSE e e o O e 100 ot

DM is used on fiber optics to increase the capacity of a single fiber (i

Fiber Optics For Sale

llllllllll PPLY fOLUTH

Caption
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TRANSFERRING DATA

o BUT WHAT IF 186,000 MILES PER SECOND IS A BIT.... SLOW.
* FIBRE OPTICS BOUNCE LIGHT

» REFRACTIVE INDEX OF GLASS IS AROUND 1.5

o« 3>>>72E8 MS-1 (SUBSCRIPT WONT WORK) e
* USE AIR INSTEAD

NANF

0.9 dB/km

(b)

light travels through the air inside the fibre, not the glass
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TRANSFERRING DATA

0.2dB/km = 4.5% loss per km

7-cell PBGF [44] 13-cell PBGF [46] Tubular ARF [8] Tubular ARF [53]
13 dB/km 1.2 dB/km <1000 dB/km 7.2 dB/km

ATTENUATION BENCHMARKS:
SMF (1550 NM) =0.16-0.2 DB/KM;

000 dB/km <250 dB/km 2 dB/km

HC F (CURRENTLY) $02_O3 DB/KM I\agomc HCF [47] Hypocycloid Kagome HCF [49]  Cojoined-tube ARF [54]
(TARGET ~0.1 DB/KM).

Nested nodeless ARF [17]



5D STORAGE

STORING DATA

I HE HITCHHIKER'S
GUIDE TO THE GALAXY

Fig. 1. (Color online) (a) 5D optical storage writing setup: femtosecond laser, spatial light modulator (SLM), Fourier lens (FL),
half-wave plates matrix (M2 M), dichroic mirror, 1.2 NA water immersion objective, silica glass sample, translation stage. (b)
Color-coded slow axis orientation of the half wave-plates matrix imprinted in silica glass.

magnetic tape . _ 5 D
optical disc M-DISC silica disc
Pr\]olographic
as
I:I'IDD 100 1K010]0) 1 08 1 020 (yearS)



5D STORAGE

STORING DATA

Hexadecimal to Binary Table

Hexadecimal  Binary  Hexadecimal

(Base 16) | (Basel) | {Basa 16
Q000 B
0001
0010
Q011
0100
Q101
J110

0111

B aTH

Binary
(Basa 2)

1000
1001
1010
1011
1100
1101
1110
1111

(a)

1 MHz
50 mm/s

2 MHz
100 mm/s

3 MHz
150 mm/s

4 MHz
200 mny/s

5 MHz
250 mm/s

Without PEM

10 pm

With PEM

2+12p(222+166n))

i,

Tmme
Without PEM
14p(222n))

Tme
Without PEM
14p (166 nJ)

i 11111

Time

Only seeding pulses
2p (222n))

Time
Only writing pulses
12p(16610J)

1111

R.R.=3 MHz

10 pm

R.R.=5 MHz




IDEAS

DATA

o STRATEGY/RTS

* MANAGE A NETWORK, POSSIBLY WIDE AREA COMMUNICATION
* EVOLVE OVER TIME, INCREASING DEMANDS

» ELECTRICAL POWER COST INCREASE

* SPACE CONSTRAINTS

* PROFFIT MARGIN LATE GAME — SID MEIER'S CIVILISATION STYLE OPPONENT - COMPANIES FORCE PRICE
DOWN

e LOCATION/INFRASTRUCTURE-BASED PRICING — ISP AND TELECOMS BUSINESS MODEL
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