Distance vector: example

D,(a)=0
D,(b) = 8
D,(c) = o0 E a)) -) = @ -) = @
D,(d) =1 8 1
D,(e) = \
t=0 D, (f) = o ]
D,(g) = = 1 1
= All nodes have Da(h) -7 t '
. . D,(i) = o=
distance estimates A few asymmetries:
to nearest > - = A / d . .
neighbors (only) EdJ 1 Nl 1 missing link
= All nodes send larger cost
their local 1 l l
distance vector to 1 1 1
their neighbors t t t
- ,
o= ===
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Distance vector example: iteration

@ o= -'E?- =D
L]
t=1
1 1
All nodes:

= receive distance

vectors from ] $

neighbors Cdo&= - 2o & - =2
1 1 ]
1 1 1
v ‘ ‘
= —=ch= =D
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Distance vector example: iteration

1 1
All nodes:
. ccﬁ@ ‘@e c@f@e
= compute their new E 1 ; 1
local distance
vector
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Distance vector example: iteration

@ GI= = G == o
t=1 | $

1 1
All nodes: t t

@ == G = =

| | |
= send their new 1 1 1
local distance t t t
vector to neighbors

== ==
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Distance vector example: iteration

@ o= -@13- =D
1
t=2
1 1
All nodes:

= receive distance

vectors from ] $

neighbors Cde&= - 2o & - 2§
1 [ | [ ]
1 1 1
14
@ _=gpe= =gy
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Distance vector example: iteration

1 1
All nodes:
compite compute——compute
= compute their new B 1 y 1
local distance
vector

Compute——5— compite———— compit
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Distance vector example: iteration

@ GI= = G == o
t=2 | |

1 1
All nodes: t t

@ == G = =

| | |
= send their new 1 1 1
local distance t t t
vector to neighbors

== ==

25



Distance vector example: iteration

.... and so on

Let’s next take a look at the iterative computations at nodes
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DV in b: DVin c:

Distance vector exam, |[o.e-s pyf==| /| Oda==

TR R

A S Dofe)=1 Dfi)= oo D,(d) = oo

D,(a)=0 o) =

Dafb) = 8 G = - D,(f) = oo

Bﬂ -1 = 8 Cb2 1 Se3 D (g) = o=

D.(e) = o D)=

t=1 D.(f) = oo 1 1 c
= b receives DVs B:Eﬁ)) ; : t

froma, c, e D,(i) = e° D (a) = o
D.(b) = 1

£d Ce> = Dy(c) = =

! 1 D.(d) =1

D.(e)=0

D.(f) = 1
1 1 1 De(g) =

D.(h) = 1

D(i) = o°
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DV in b: DV in c:

Distance vector exam_  |o,a=s o,f=- D (a) = >
" | Dylc)=1 Dyg)=oo gczb)) =3
DVin a: D,(d) =0 D(h)=o0 (c) =
D (aO Dy(e) =1 Di(i) = oo gczd; = oo
a e) = oo
D,(b) =8 4 D.(f) = oo
D.(¢) = o0 = - Bt - S Dczg)) >
D, (d) = 1 ? A D.(h) = oo
D,(e) = o (i) = o
t=1 D, (f) = o> I :
D = oo
= b receives DVs D:Eﬁ)) -
froma, ¢, e, D,(i) = o= D (a) = oo
computes: D.(b)=1
Dy(a) = min{c, ,+D,(a), cy . +D(a), Cy +D,(a)} = min{8,oe,o0} = 8 BQE;))ZT
Dy(c) = min{c, ,+D,(c), ¢, .+D.(c), €}, o +Dc(c)} = min{eo,1,00} =1 D.(e)=0
Dy(d) = min{c, ,+D,(d), ¢, . +D (d), €, +D(d)} = min{9,e0,2} = 2 ge(f) =1
Dy(e) = min{c, ,+D,(e), ¢, +D.(e), Cp+D.(e)} = min{eo,00,1} =1 : Degﬁ)) ; 1
D, (f) = min{c, ,+D,(f), ¢, . +D.(f), cp, . +D.(f)} = min{eo,00,2} =2 | D:(i) = oo
Dy(g) = min{c,, ,+D,(g), €, +D(8), Cpc+Dc(8)} = min{es, oo, o0} = oo Dy(a) =8 Dy(f) =2
_ ’ ’ ' _ Dy(c) =1 Dy(g) =e=
Dy(h) = min{c, ,+D,(h), ¢, .+D.(h), ¢, +D.(h)} = min{ee, o0, 2} =2 Dy(d)=2 D,(h)=2
Dy (i) = min{c, ,+D,(i), €, . +D(i), €y o+D,(i)} = min{ee, o0, o0} = oo Dy(e) =1 Dyfi) = oo
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DV in b: DVin c:

Distance vector exam, |[o,)-s o,--| /| Dda==

Dy(c)=1 Dyg) = oo D(b) =1

DV in a: Dy(d) = D,(h) =0 D.(c)=0

D,(a)=0 Dy(e) =1 Dyfi) = oo D, (d) = oo

Da(b) = 8 ‘ - DCE?)) = o0

D,(c) == a . D (f) = oo

Da(e) = oo Dc(h) = oo

t= 1 Da(f) = Dc(i) =00

= ¢ receives DVs D,(g) = e ! 1 A

D,(h) = ine:
fromb D.(i) = oo 3] =
D, (b) = 1

> ———FCe2 —— €12 D,(c) = o=

D,(d) =1

D.(e)=0

De(f) =1
! 1 1 D.(g) = o

D (h) =1

D, (i) = oo
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DV in b: DV inc:

Distance vector exam, |[o.e-s pyf==| /| Oda==

Dy(c)=1 Dy(g)=oo D(b) =1

Dy(d) = Dyfh) = oo D.(c) =0

Dy(e) =1 D,(i) == D, (d) = oo

D.(e) = oo

=) D.(f) = e

@ 1 compute D (g) = o

D (h) = o

t= 1 Dc(') =00

= creceives DVs
from b computes:

D.(a) = min{c_,+Dy(a}}=1+8=9

D (b) = min{c ,+Dy(b)}=1+0=1 D,(a) = 9
D (d) = min{c. p+Dy(d)} = 1+ 00 = oo D.(b)=1
D.(e) = min{c_,+Dy(e)} =1+ 1 =2 Dc)=0

_ i L e D(d) = oo
D (f) = min{c_+Dy(f)} = 1+ oo = D (e) = 2
D.(g) = min{c, ;+Dy(g)} = 1+ o0 = o0 D.(f) = oo
D(h) = Min{Cy,+Dy(h)} = 1+ oo = o D,(g) = >
D.(i) = min{c, ,+Dy(i)} = 1+ oo = oo gcgg) = oo
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D

t=1

= e receives DVs
fromb, d, f h

Dy(a) =1
Dy(b) = o
Dy(c) = o0
Dy(d) =0
Dy(e) =1
Dy(f) = e
Dy(g) =1
Dy(h) = e
Dy(i) = o=

D, (a) = e
D, (b) = o0
D (c) =
D, (d) = o0
D,(e)=1
Dy (f) = e
D,(g)=1
D,(h)=0
D, (i)=1

oo Ersm

Distance vector exam.

ca

Dy(a)=8 D,(f)= oo

Dy(c)=1 Dy(g)=
Dy(d) = e Dy(h)=

D,(e)=1 Dyfi)=oo

<d3

b
8 %
t=17

‘.

)

compute

1

Q: what is new DV computed in e at

N

D (b) = 1
D (d) = 1
D.(e)=0
D, (f) = 1

De(g) = o
D (h) = 1

e

D(a) = o
Di(b) = o0

Di(d) = o0
Die) =1
Di(f) =0
Di(g) = o0
Di(h) = e°
D(i) =1
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Distance vector: state information diffusion

Iterative communication, computation steps diffuses information through network:

(D) =0

c’s state at t=0 is at c only

c’s state at t=0 has propagated to b, and
may influence distance vector computations

up to 1 hop away, i.e., atb

c’s state at t=0 may now influence distance

vector computations up to 2 hops away, i.e.,
at b and now at a, e as well

c’s state at t=0 may influence distance vector

computations up to 3 hops away, i.e., at b,a,e
and now at c,f,h as well

c’s state at t=0 may influence distance vector

computations up to 4 hops away, i.e., at b,a,e,
¢, f, hand now at g,i as well

S —melg = o

1




