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Sobrinho’s encoding of the Gao/Rexford rules
Additive component uses min with

@ 0 is the type of a downstream route,

@ 1 is the type of a peer route, and

@ 2 s the type of an upstream route.

@ o is the type of no route.

Multiplicative component
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0 0 0o o ™
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212 2 2 o
00|00 00 00 0O

Note that this is not associative! In addition, this models just the “local
preference” component of BGP. Not this must be combined with a
lexicographic product. Can we improve on this?
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Important properties for algebraic structures of the
form (S, @, F, 0, 1)

property | definition
D Va,be S, fe F : fla®b)=f(a) @ f(b)

INFL |Vae§, feF : a<f(a)
SINFL |Vae S, FEF :a#0 — a<f(a)
K Vabe S, feF : flay=1f(b) = a=0>b
Kg |VabeS feF : flay=f(b) = (a=bVf(a)=0)
C Va,be S, fe F : f(a)=f(b)
C; |Vabes, feF : f(a)#f(b) = (f(a)=0vVf(b)=0)

+
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Stratified Shortest-Paths Metrics

Metrics

(s, d) or oo

@ s+ o is a stratum levelin {0,1, 2,..., m—1},
@ dis a “shortest-paths” distance,
@ Routing metrics are compared lexicographically

(81, di) < (S2, o) <= (81 <S)V(S1=85ANd; <)
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Stratified Shortest-Paths Policies

Policy has form (f, d)
(f, d)(s, d') = (f(s), d+d")
(f, d)(c0)

(0.9)

where

(s, l‘):{ oo (ifs=00)

(s, t) (otherwise)
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Constraint on Policies

(f, d)
@ Either f is inflationary and 0 < d,
@ or fis strictly inflationary and 0 < d.

Why?
(S.INFL(S) V (INFL(S) A S.INFL(T))) = S.INFL(S x5 T). }
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All Inflationary Policy Functions for Three Strata
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Almost shortest paths

~
8

interpretation
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filter 2
filter 1
filter 1, 2
filter O
filter 0, 2
filter 0, 1
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Shortest paths with filters, over INF3

(a, 10) (a, 10) (s, 1)
@'/ (i, 1) \@: (a,1)4\@>

Note that the path 5, 4, 2, 1 with weight (1, 3) would be the globally J

best path from node 5 to node 1. But in this case, poor node 5 is left
with no path! The locally optimal solution has R(5, 1) = cc.
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Both D and Kj

This makes combined algebra distributive!

—

2

X = —m— =0 T 0

¥ M= =00 o0ooo

gggmgmn— =

8888888 MN

Why?

(D(S) AD(T) AKy(S)) = D(Sx5T)
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Example 1

@ 1)
0. 3 >@ o, 4
. 1)

1) (i, 1)
(0, 2) @><(d, 1)>&<¢:D (0, 2)
(1) (b, 1)

0, 0) (1)——(a, 1)>‘é) (0, 1)
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Example 2

(a, 1)
(f, 1)
(T, 1)
(2, 3)@<(d, 1)>;é> (1,2

(f, 1) (b, 1)

(0, 0) (1)e——1. 1)>é) (1, 1)
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BGP : standard view

@ 0 is the type of a downstream route,
@ 1 is the type of a peerroute, and
@ 2 is the type of an upstream route.

N = OO

N g B
(SISO V)

f
|
o
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“Autonomous” policies

0 1 2||D Ky
f| 0 o0 ocof x %
h|1 1 ocof %

Il |1 oo ocof x *
o2 2 2| %
Pl2 2 ool *
ql2 ~© 2

rf2 oo oofl x x
tjoo 1 o *
uUujloco 2 2

Vi oo 2 o *
W/ oo oo 2 *
X|oo 0o oofl x %
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