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Todayos I nter

Aéi s nowhere close to what it
designed
A Running over the Telephone System
A Middlebox-free
A Small and simple

Aéevolved into what it is tod:
A For a (good) reason
A Tomorrows Internet is already guaranteed to be different
from todayos

Aéis thought to be ossified, t
key featyres (0nS) rlnes tr

youfavdg | I the I nternet evol vied
jﬂ. why canot we evolve [@ty |
After all, we know it can evolve!
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What to evolve?

A Evolve the key components and key services the Internet
provides
A Biggest potential impact
A Hardest to change (in a radical fashion i there goes the
clean slate)

A The Internet fundamentally solves two key problems/provide
two key functions
A Reachability (how to get from A to B)
A Resource Control (how to share the resource on the path
from A to B)

A The Internet is also the battle ground where parties fight over
commerr

If we want to change key components and

Rn we can change them only slightly, will that
be enough? |
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Of course(ish)
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Trilogy project - work areas

AMai n t hmuftepathcs (ir out i ng, cor

A Other topics include:
A Traffic engineering
A\ Re-ECN
_ocator/ID split
DDOS protection
A Address sharing
A Economic evaluation
Aé
A A key channel for output is the IETF
A Get feedback from the people that got us where we
are

A Get it done, rather than (just) write it down
trilogy
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Multi-path Routing
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Multi-path routing

ATodayod6s I nternet is inhere

A Not just routing
ARExXcepti onsoO eBitTogentsame fprm E

of MPEe
AMult-pat h routing is goodé
Aéas is increases e.g. ¢the
system
Aéas TE could be easier (nm
Aéas it creates | arger res
ATIT. S als Aésuming mul-tiplé-patﬁs exists, _
F has which one to chose?  look into
e.g. MP
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Path diversity

Intra-domain Inter-domain (multi-connectivity)

AS ’ 4 N
Inter-domain (AS-level pathdiversity)
AM
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Step 1: Analyze the network

A Understand how much (and what kind of) path diversity the
network does provide

A We analyzed path diversity on the Internet
ALet 6 s have aonheotivity at mul t |

A Using multicast management messages to reveal router
topological information at router level
A more precise (and light-weight) than traceroute as e.g.
backup links show up and it also captures L2 switches
A mrinfo recursive probing scheme to get the largest
connected component

A Daily data set contained 10000 routers and 100000 interfaces

A Border router identification/mapping difficult
it-r:il';o‘ igy



mrinfo

1.1.0.2 [version 12.4]
1.1.0.2 — 1.1.0.1 [1/0/pim/querier]
1.1.2.1 — 1.1.2.2 [1/0/pim/querier]
1.1.2.1 — 1.1.2.3 [1/0/pim/querier]
2.2.4.1 — 2.2.4.2 [1/0/pim/querier]
2.2.1.1 — 2.2.1.2 [1/0/pim/querier]




