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Our Contributions 

1. Methodology 

• Determines if a routing change caused a 
significant RTT variation 

• Statistical methods 

2. Application 

• RIPE RIS + RIPE Atlas 

• Test in the wild 

3. A-posteriori statistics 
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State of the Art 

Routing changes cause delay variations 

as opposed to congestion 

average delays mostly impacted by 
interdomain changes 

• Pucha, H., Zhang, Y., Mao, Z., Hu, Y.: Understanding 
network delay changes caused by routing events. 
Proc. SIGMETRICS 2007 
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State of the Art 

Routing convergence can cause 
performance degradations 

• Chuah, C.N., Bhattacharyya, S., Diot, C.: Measuring I-BGP updates 
and their impact on traffic. Tech. Rep. TR02-ATL-051099, Sprint 
ATL 2002 

• Wang, F., Mao, Z.M., Wang, J., Gao, L., Bush, R.: A Measurement 
study on the impact of routing events on end-to-end internet 
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State of the Art 

Focus on the graphical metaphor 

• Da Lozzo, G., Di Battista, G., Squarcella, C.: Visual discovery of the 
correlation between BGP routing and round-trip delay active 
measurements. Computing, 1–11, 2013 
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Identify patterns in performance changes 

statistical rule mining 

network configuration information 
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Huntley, B., Stockert, M.: Rapid detection of maintenance 
induced changes in service performance. Proc. CoNEXT 2011 
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State of the Art 

Predict network delay between host pairs 

change detection algorithms 

• Tsamoura, E., Gounaris, A.: Incorporating change detection in 
network coordinate systems for large data transfers. Proc. PCI 
2013 
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Data set Correlation tuning 

Time window Time shift 

Probe ID Elbow slope threshold 

Target Penalty 

(BGP) Prefix Tolerance window 

Collector peer 
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Methodology – Time shift 

Account for 

clock offsets 

BGP update propagation delays 

• MRAI 

• relative position of devices 
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• Killick, R., Fearnhead, P., Eckley, I.: Optimal detection 
of changepoints with a linear computational cost. 
Jour. Amer. Stat. Assoc. 107(500), 1590–1598, 2012 
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We do not account for: 

Routing changes on the 
reverse path 

RTT biases 

• Clock sync 

• Load balancers 

• ... 
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• 55 ASes 
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• 200 probes 
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Data sources 

Jan 2013 
footprint: 

• 55 ASes 

• 126 CPs 

• 200 probes 

 

Time window = 2 years (Jan 2011-Dec 2012) 

• 23 Targets 

• one RTT every 4 minutes 
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ID Target IP BGP prefix 

% of AS 
paths of 
len 5 

(global avg.) 

% of probes 
with avg. 

RTT 300ms 

1001 
193.0.14.129 

k.root-servers.net 

193.0.14.0/24 
(Anycast) 

87.5% 99.5% 

1003 
193.0.0.193 
ns.ripe.net 

193.0.0.0/21 
(Unicast) 

87.2% 97.3% 

1004 
192.5.5.241 

f.root-servers.net 

192.5.5.0/24 
(Anycast) 

57.8% 100% 

1005 
192.36.148.17 

i.root-servers.net 

192.36.148.0/24 
(Anycast) 

55.5% 99.1% 
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Choice driven by... data availability! 
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Back to Correlation 

Photo ©Martin Schoeller 

Find the combination of 

Time shift 

Elbow slope threshold ( Penalty) 

Tolerance window 

 that maximizes distinction 
between well correlated and badly 
correlated data 
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