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4 Performance Evaluation - Simulations

1 Decreasing Inter-ISP Traflic

e Inter-ISP traffic is a source of cost for ISPs e [ncoming transit traffic estimations based on two assumptions [2]:

e Two directions to decrease inter-ISP traffic [1]: 1. Leechers with free download capacity compete with each other for the available upload rate

2. The distribution of the sources of content downloaded in ISP 7 is proportional to the amount
of upload rate exposed to leechers in ISP 7
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1. Locality-awareness based on

— [SP-provided information (ALTO, P4P, “Oracle”)
— Measurements or third-party provided information (ONO, BNS)

2. P2P Caching

Df = f(kiyui ", (u);)

1 )
total receiving rate of leechers in ISP 72

i + Z] i U,]
— uf = n(nx; + y;) publicly available upload rate in ISP ¢ available to leechers in every ISP
—uf L — max [0, p(n(z; — 1) + ;)] publicly available upload rate in ISP 4 available to a local
leecher

e Simulations using ProtoPeer [3]

Incoming and outgoing transit traffic savings for the scenarios described in the table:

e Limiting factors of P2P caches
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Scenario (swarm sizes, distribution ISP1:ISP2)

2 The Impact of P2P Caching

o7 ={1,..,1}set of ISPs, S = {1,.., S} set of swarms

e )\ ; arrival rate of leecher of ISP ¢ € Z to swarm s € &

Incoming and outgoing transit traffic saving for the unaf.,1:1+1:10 scenario:
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e The impact of caching on the transit traflic depends on the distribution of the peers among ISPs
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5 Experimental Validation
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e [ixperiments on ca. 500 Planet-lab nodes using Bit-Torrent:

— File-size 3.5 MB
— Peers” upload capacity 23 kbit /s, download capacity 373 kbit/s
—unif., 1:1+1:10 scenario

— Cache: 12 peers running on the same Linux machine
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— Cache capacity allocation policies implemented using Linux Traffic Control (tc)

Transit traffic savings [Mbit/s]
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Experimental results for the unif.,1:1+1:10 scenario:
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— ISP ¢ does not actively allocate its K

K1, for swarm s € {1,.. ., 10} [Mbit/s] Cache capacity Kof ISP 1 [Mbit/s]

e Uniform Capacity Reservation:

Cache capacity allocations of ISP 1 Normalized transit traffic saving of ISP ¢

— The same amount of cache capacity is reserved to every swarms: k; 5 = %

o Greedy Traffic Minimization:

— “short term” approximation, does not consider the impact of k;(¢) on the evolution of Z(t)
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