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Q application: supporting network . .
applications application
= FTP, SMTP, HTTP
Q fransport: process-process data
transfer
« TCP, UDP
Q network: routing of datagrams from network
source to destination
# IP, routing protocols
Q link: data transfer between
neighboring network elements
+ PPP, Ethernet phy‘SiCﬂl
Q physical: bits “on the wire"
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MULTI-NETWORK MODEL (MNM) I NETWORK FLOW MODEL (NFM)
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ROUTING ALTERNATIVE 1

L HIAV1
TVOISAHd

Paraller links for each wavelength on
the fiber i.e. Each fiber has 40 or 80
different wavelenghts
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-Lightpath-1 is realized by lightpath 3 and Lightpath-4 in Layer 2
-Lightpath-2 is realized by lightpath 5 in Layer 2.

-Lightpath 3 is realized by Fiber-1 and Fiber-2 in Layer 3
-Lightpath 4 is realized by Fiber-3 in Layer 3

Each ligthpath consumes exactly one wavelength in a fiber:
-Lightpath 3 is routed on Fiber-1 and Fiber-2 via wavelength 11
-Lightpath 5 is routed on Fiber-1 via wavelength 12

-Lightpath 4 is routed on Fiber-3 via wavelength A3

-A1 must be different from 12
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Initialize

y

Solve MP

OPTIMAL
STOP - Infeasible l

Solve SP with
F=F* U=U*, W=W*,
Y=Y*
Add
UNBOUNDED—» Feasibility Cut[

BOUNDED

STOP — X*, F*, U*, W*,
Y*, S* is Optimal
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Initialize:
LB=-0, UB=0

UB-LB>E

OPTIMAL

Update LB=2*

BOUNDED
Add
Ad P Update -
Optimality Cut UB=Z*+ArtRC*| ™
to MP
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INFEASIBLE—l chchch e 2+

OPTIMAL

Solve SP with
F=F*, U=U*, W=\,
Y=y*

:

TOP — X*, F*, U*, W*)
Y*, S* is Optimal with
objective function Z*

BOUNDED,
Artificial Routing Cost=Z*

BOUNDED, ) ( )
Artificial Routing Cost>Z* 1

Accept 4
Incumbent
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