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nmerit Introduction

NETWORK INC

o Announcement sent out before event

* We assumed ~25% tratfic increase so:
® “Merit’s backbone will be able to handle the expected demand”

* We pushed multicast to lessen impact:

® “You can use Multicast to watch C-SPAN’s coverage of the ceremonies
at: http:/ /www.i2-multicast.northwestern.edu”
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nmerit Introduction

NETWORK INC

o No special preparations were made

e Used our standard statistics collection

® Cricket traffic graphs, Smokeping latency and loss testing

e No additional bandwidth was ordered

® Not practical to do so.

® 10Gbps AT&T commodity circuit was a few days late
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mﬁ”lt ' Tools used

NETWORK INC

* Cricket traffic graphs (bit/sec, packet/sec)

e Arbor Networks Peakflow-SPP
Traffic analysis, abuse detection

* Smokeping latency and loss graphs
across Merit backbone, to member sites
and to popular web sites
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mﬁ”lt ' Tools used

NETWORK INC

e Smokeping details
ICMP pings on mesh of Merit network
sites (20 pings every 5 minutes)

HTTP header gets to Merit member’s web sites
(5 curl gets every 5 minutes)

HTTP header gets to 20 popular web sites
(b curl gets every 5 minutes)
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merit Smokeping example

NETWORK INC

e Ann Arbor-Detroit 1/18/2009 — 1/23/2009

Navigator Graph
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median rtt: 2.0 ms avg 2.8 ms max 1.8 ms min 1.9 ms now 0.2 ms sd 13.2 amfs

packet loss: 0.25 % avg Tl.50 % max 0.00 % min 0.00 % now

loss color: @O0 @120 @220 W3720 B4720 @10720 @B19720

probe: 20 ICFP Echo Pings (56 Bytes) every 300s end: Fri Jan 23 23:59:00 2009
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Mert | The big event

NETWORK INC

e Traffic spiked ~50% above normal
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merit The big event

NETWORK INC

* Merit backbone was OK except for two 1Gbps links
in Detroit (an upgrade is planned).
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NETWORK INC

Mert | The big event

* Some peers had congestion... Level3 in Detroit:

Total traffic graph for these ikeys: 56026
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nierit

NETWORK INC

The big event

e and Cogent in Chicago:

Total traffic graph for these ikeys: 67513 67514
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NETWORK INC

merit The big event

e Smokeping graphs. www.wayne.edu:

Mavigator Graph
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median rtt: 2004 ms avg 190,99 ms max 16,2 ms min 172 ms now 16,9 ms sd 1.2 ams s

packet loss: 0.00 % avg O0.00 S max 0.00 % min 0.00 % now

loss color: @O0 @15 W2/5 W35 BH4AS

probe: 5 URLs using curl(l) ewery 300s end: Fri Jan 23 23:5%:00 2009
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merit The big event

NETWORK INC

* Smokeping graphs. www.mtu.edu:

Navigator Graph
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median rtt: 45.9 ms avg 73.2 ms max 42.3 ms min 45.2 ms now 3.3 ms sd 13.9 am/s
packet loss: 0,00 % avg 0.00 % max 0.00 % min  0.00 % now
loss color: OO0 @15 @25 B35 B4S
probe: 5 URLs wsing curl(l) every 300s end: Fri Jan 23 23:59:00 2009
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Mert The big event

NETWORK INC

* Smokeping graphs. www.cnn.com:

Navigator Graph
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median rtt: 93.5 ms avg 247.0 ms max 63.0 ms min 104.6 ms now 19.8 ms sd 4.7 amfs
packet loss: 0,00 % avg 0.00 % max 0.00 % min  0.00 % now

loss color: OO0 @15 @25 B35 B4S
probe: 5 URLs wsing curl(l) every 300s end: Fri Jan 23 23:59:00 2009
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Mert The big event

NETWORK INC

* Smokeping graphs. www.google.com:

MNavigator Graph as seen from ntap2.merit.edu
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median rtt: 32.7 ms avg 39.6 ms max 304 ms min 321 ms now 1.5 ms sd 21.2 am/fs

packet loss: 0,00 % avg 0.00 % max 0.00 % min  0.00 % now

loss color: @O0 @15 W25 B35S B4S

probe: 5 URLs wsing curl(l) every 300s end: Fri Jan 23 23:59:00 2009

Merit Network: Connecting Organizations, Building Community



NETWORK INC

Mert The big event

* Smokeping graphs. www.youtube.com:

Navigator Graph
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median rtt: 223.2ms avg &S8.6 s max 173.8 ms min 176.9 ms now 525.9 ms sd  424.3 m am/s

packet loss: 0.00 % avg O0.00 % max 0.00 % min 0.00 % now

loss color: @O0 @15 @25 W35 BAeS

probe: 5 URLs using curl(l) every 300s end: Fri Jan 23 23:59:00 2009
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merit Lessons learned

NETWORK INC

e Multicast still isn’t widely used

® Unicast video will prevail until it becomes too expensive or impractical
for content providers

® Almost all video is on-demand

e Cache as near to eyeballs as possible

® Akamai could have been used more, we're upgrading our
infrastructure to them

* Excess capacity may not be so excess after all

® Keep on top of capacity planning
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