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@ Novel approach: employ phased array technology S
@ Av =10 MHz - 250 MHz L7

@ Currently being deployed
@ Budget: ~100M€
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| Antenna Station 4

/!

Amplification
Bandselection
Beamforming

A/D Conversion

RFI mitigation / Calibration

Bandselection
Beamforming
Correlation

ASTRON Data Transport p2



1BV Bl Genef

ASTRON Data Transport p3



Core Stations

@ 18 stations
@® 3Gbis per station
@

Intra Core distance < 5 km

Remote Stations

@ 18 stations
® 3Gbis per station
@ Distance to LOFAR - Core < 120 km

@ LOFAR
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LOFAR - Datanet Characteristics

WAN artist impression 57

= _

Monitoring and Control ~ 100 Mb/s
LOFAR - Partner data ~ 100 Mb/s
Latency ~ 10 ms

Availability ~ 95%

LOFAR - WAN characteristics

@ Uunidirectional data transport
@® No data routing

@ Relatively low availability required
@ Protection network is not needed

@ Only relatively simple network management

Upgradeable
Apply COTS technology

@ LOFAR
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Data format

@ Ethernet based data transport

® ok byte jumbo frames
@ UDPI/IP based traffic (no retransmit)

Active Equipment requirements

Investigations

@ Active equipment inventory (technology and costs)
@ Active equipment tests
@ Network design (Layer1 and Layer2+)

ASTRON Data Transport p6

Layer2+ / Layer3 switch

Support for:

® MAC based traffic

@ VLAN’s

® 9kB jumbo frames

® Multicast (transients)
® QOS

Controllable by SNMP

Sufficient backplane speed

Sufficient 1000BASE-T and SFP/XFP ports
Out-of-band management

@ LOFAR




Internet

Firewall functionality. May be
implemented in the switches or
the Serveriron
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Control Room server Kicksart Frontend Frontends
Servers
— MAC/SHM/
| Firewall I SFN Servers
Offline
BGFEN BGEH Frontend Auth./DNS CEP Console
Servers Switch
SARA
Storage Offline
BG/P SubClusters Subdusters SAS Servers NAA Servers
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X ¢ ‘ Technology Development

silica 7
Single mode fiber Hard FEC  Advanced C©he

rs InGaAsP lasers EDFA WDM External modulation Soft
modulation schemes
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{ COTS Technology Development

g0 - —10G/2.5G ASP Ratio — 40G / 10G ASP Ratio
7.0 -
X 6.0 - 136”“3 < You are here
@ 50 decline>>40G
o 4.0
o
‘2 3.0 +
2.0 +
Year 1 T 'I\
1.0 7| 1906: 106/2.56 elecom bust : i
: . 10G/2.5 unit parity
0.0 +{ 2006: 40G/10G i : : | : : : : : : : : : i

Year Year Year Year Year Year Year Year Year Year Year Year Year Year Year Year Year Year
1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18

= Red zone: Heroes, hype, haggling, and headway jgtgce/-‘qowm Sules Pri
= Average sales rrrice

= Yellow zone: Economics move in favor of higher-capacity signal

= Green means go: Volume parity is likely to happen.

= Too early to graph 100G curve, but highly likely to improve on 40G’s timeline
=  WDM transponders will benefit from datacom’s use of 40GE/100GE
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N Station to CN

@ Foundry FLS 648
XFP tranceivers (10 — 120 km)
OOB: MRV - LX4008/MC

@

@

@ G652C/D fibres

@ NaA: Foundry FLS 648

(Partner Experiments
(few core stations only)

A ~ i ——
. —— B
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CN to CEP

@ CNto CEP: 65 km
@ cCable with 72 fibre pairs (G652-C)

@ Data transfer technology:
® 10GbE DWDM, MRV-LD1600
® 1GbE

CEP

@ 6 xFoundry RX-16
@ Intra - CEP data transport
@ Lightpath interface

@® DMz
® DL-160 NAT / L3 Firewalling
@ Juniper 6350 DSL / VPN interface
@ DNS, SMTP, Authentication Servers

@ Intrusion detection system

TUD/THO2
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CN to CEP

@ CNto CEP: 65 km
@ Cable with 72 fibre pairs (G652-C) — i L= ==

@® Datatransfertechnology: 'l — @ & T B
® 10GbE DWDM, MRV-LD1600
® 1GbE
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CEP

@ 6 xFoundry RX-16
@ Intra - CEP data transport
@ Lightpath interface

@® Dmz
@ DL-160 NAT / L3 Firewalling st ==
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@ Intrusion detection system

\@ LOFAR —
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CN to CEP
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CN to CEP s = -
@ CN to CEP: 65 km — = I
@ Cable with 72 fibre pairs (G652-C) — e T

@ Data transfer technology:
® 10GbE DWDM, MRV-LD1600 7 (L e
® 1GbE y{pu—

CEP

@ 6 xFoundry RX-16
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@ Lightpath interface
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@ Intrusion detection system
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Approach

@ Realise connectivity via NREN’s
® National
® European

Connection to CEP via Dutch NREN
Transportation via 3 x 1 Gb/s or 10 Gb/s lightpaths
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