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End-to-End Data Circuits at FNAL

Circuit Country Affiliation BWCircuit Country Affiliation BW
LHCOPN Switzerland T0 8.5G
LHCOPN Secondary Switzerland T0 8.5G
LHCOPN Backup Switzerland T0 3.5G

DE-KIT Germany T1 1GDE KIT Germany T1 1G
IN2P3 France T1 2x1G
ASNet/ASGC Taiwan T1 2.5G

CALTECH USA T2 10G
Purdue USA T2 10GPurdue USA T2 10G
UWISC USA T2 10G
UFL USA T2 10G
UNL USA T2 10G
MIT USA T2 10G
UCSD USA T2 10GUCSD USA T2 10G

TIFR India T2 1G
UTK USA T3 1G

McGill Canada CDF/D0 1G
Cesnet, Prague Czech D0 1G

SLA monitor, IOS Track objects to automatically fail over traffic if circuit is down



Off‐Site Traffic Loads:
d b dRouted IP versus Circuit‐based
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Circuit‐monitoring tool:
RoutePlotter

• Inexpensive traceroute‐based tool

• Detects changes from 
pre configured path

Inexpensive traceroute based tool

pre‐configured path

• Also variance in avg. RTT
d f f b– Good for egregious fiber 

rerouting by carriers

• E mail notifications• E‐mail notifications 

• S/N ratio is pretty good



FNAL LHCOPN Circuit(s)FNAL LHCOPN Circuit(s)

• E2E circuit documentationE2E circuit documentation 
consumes effort:
– High in detailHigh in detail

– Multiple levels

– Subject to (modestly…) 
frequent change
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