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Measurement 
Points

Data Services

Measurement
Archives

Transformations

Service 
Configuration

Auth(n/z)
Services

Infrastructure

Information Services

Topology

Service 
Lookup

Analysis/Visualization

User GUIs

Web Pages

NOC 
Alarms
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FNAL (AS3152) 

[US] 

ESnet (AS293) 

[US] 

GEANT (AS20965) 

[Europe] 

DFN (AS680) 

[Germany] 

DESY (AS1754) 

[Germany] 

measurement 
archive 

m1 
m4 

m3 

measurement 
archive 

m1 
m4 

m3 

measurement 
archive 

m1 
m4 

m3 

m1 
m4 

m3 

m1 
m4 

m3 

measurement 
archive 

measurement 
archive 

performance GUI 

user 

Analysis tool 

Many collaborations are 

inherently multi-domain, so 

for an end-to-end 
monitoring tool to work 

everyone must participate 

in the monitoring 

infrastructure 
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But where? 











Step by step: test  

between points 



1st Segment - no 

problems found 



2nd Segment – Problem 

Identified … 



2nd Segment – Problem 

Identified … and fixed! 



But end to end 

performance still 
poor 



3rd Segment – No 

problems 



4th Segment – No 

problems 



5th Segment – Last 

problem found … 



5th Segment – Last 

problem found …  
and fixed! 
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But where? 





Key Point: End to end monitoring 

Requires participation from all 
domains 



Internet2 – Available on 

the backbone 



The Campus is 

participating too 



The exchange point 

makes statistics available 



A regional network may 

not participate… 



Complete end to end 

Monitoring is not  
possible. 
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