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To reproduce the steps of the algorithm presented in the paper, save attached files to a common directory and provide
required tools.
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SOFTWARE REQUIREMENTS

« CPLEX (including OPL Interpreter): http://www-01.ibm.com/software/commerce/optimization/cplex-optimizer/
« MATLAB (including MATLAB Compiler): http://www.mathworks.com/products/matlab/


http://www-01.ibm.com/software/commerce/optimization/cplex-optimizer/
http://www.mathworks.com/products/matlab/
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NR-GERMANY.DAT

This CPLEX file presents data necessary to find the optimal optical flows if energy profiles in links are concave. The recovery
option used by all the demands is a lack of recovery NR. The energy profiles are approximated with linear segments. The data

is related to the German network

// *********************************************/

// OPL 12.6.0.0 Model

// Author: Piotr Cholda, AGH University of Science and Technology

// Creation Date: 28 April 2014 at 12:07:15

// *********************************************/

Nodes = {Hannover,
Frankfurt,
Hamburg,
Norden,
Bremen,
Berlin,
Muenchen,
Ulm,
Nuernberg,
Stuttgart,
Karlsruhe,
Mannheim,
Essen,
Dortmund,
Duesseldorf,
Koeln,
Leipzig};

Arcs = {<Berlin,Hamburg>, <Berlin,Hannover>,
<Berlin,Leipzig>, <Bremen, Hamburg>,
<Bremen, Hannover>, <Bremen,Norden>,
<Dortmund, Essen>, <Dortmund,Hannover>,
<Dortmund, Koeln>, <Dortmund,Norden>,

<Duesseldorf,Essen>, <Duesseldorf,Koeln>,
<Frankfurt, Hannover>, <Frankfurt,Koeln>,
<Frankfurt, Leipzig>, <Frankfurt,Mannheim>,
<Frankfurt, Nuernberg>, <Hamburg,Hannover>,
<Hannover, Leipzig>, <Karlsruhe,Mannheim>,
<Karlsruhe, Stuttgart>, <Leipzig,Nuernberg>,

<Muenchen, Nuernberg>, <Muenchen,Ulm>,

<Nuernberg, Stuttgart>, <Stuttgart,Ulm>};

Demands = {<Hannover,Muenchen>, <Hannover,Ulm>,

<Hannover, Nuernberg>, <Hannover, Stuttgart>,
<Hannover, Karlsruhe>, <Hannover,Mannheim>,
<Hannover, Koeln>, <Hannover,Leipzig>,
<Frankfurt, Hannover>, <Frankfurt,Hamburg>,
<Frankfurt,Norden>, <Frankfurt,Muenchen>,
<Frankfurt,Ulm>, <Frankfurt,Nuernberg>,
<Frankfurt, Stuttgart>, <Frankfurt,Karlsruhe>,
<Frankfurt,Mannheim>, <Frankfurt,Koeln>,
<Frankfurt, Leipzig>, <Hamburg,Hannover>,
<Hamburg, Muenchen>, <Hamburg,Ulm>,
<Hamburg, Nuernberg>, <Hamburg, Stuttgart>,
<Hamburg, Karlsruhe>, <Hamburg,Mannheim>,
<Hamburg, Koeln>, <Hamburg,Leipzig>,
<Bremen, Hannover>, <Bremen,Frankfurt>,
<Bremen, Hamburg>, <Bremen,Muenchen>,
<Bremen, Ulm>, <Bremen,Nuernberg>,

<Bremen, Stuttgart>, <Bremen,Karlsruhe>,
<Bremen, Mannheim>, <Bremen,Essen>,
<Bremen, Dortmund>, <Bremen,Duesseldorf>,
<Bremen, Koeln>, <Bremen, Leipzig>,

<Berlin, Hannover>, <Berlin,Frankfurt>,
<Berlin, Hamburg>, <Berlin,Bremen>,
<Berlin,Muenchen>, <Berlin,Ulm>,
<Berlin,Nuernberg>, <Berlin, Stuttgart>,
<Berlin,Karlsruhe>, <Berlin,Mannheim>,
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65 <Berlin,Essen>, <Berlin,Dortmund>,

66 <Berlin,Duesseldorf>, <Berlin,Koeln>,

67 <Berlin, Leipzig>, <Muenchen,Ulm>,

68 <Muenchen, Nuernberg>, <Muenchen, Stuttgart>,
69 <Nuernberg, Ulm>, <Nuernberg, Stuttgart>,

70 <Stuttgart,Ulm>, <Karlsruhe,Muenchen>,

71 <Karlsruhe,Ulm>, <Karlsruhe,Nuernberg>,

72 <Karlsruhe, Stuttgart>, <Karlsruhe,Mannheim>,
73 <Karlsruhe,Koeln>, <Karlsruhe,Leipzig>,

74 <Mannheim, Muenchen>, <Mannheim,Ulm>,

75 <Mannheim, Nuernberg>, <Mannheim, Stuttgart>,
76 <Essen, Hannover>, <Essen,Frankfurt>,

7 <Essen, Hamburg>, <Essen,Muenchen>,

78 <Essen,Ulm>, <Essen,Nuernberg>,

79 <Essen, Stuttgart>, <Essen,Karlsruhe>,

80 <Essen,Mannheim>, <Essen,Koeln>,

81 <Essen, Leipzig>, <Dortmund,Hannover>,

82 <Dortmund, Frankfurt>, <Dortmund,Hamburg>,

83 <Dortmund, Muenchen>, <Dortmund,Ulm>,

84 <Dortmund, Nuernberg>, <Dortmund, Stuttgart>,
85 <Dortmund, Karlsruhe>, <Dortmund,Mannheim>,
86 <Dortmund, Essen>, <Dortmund,Duesseldorf>,

87 <Dortmund, Koeln>, <Dortmund,Leipzig>,

88 <Duesseldorf, Hannover>, <Duesseldorf,Frankfurt>,
89 <Duesseldorf, Hamburg>, <Duesseldorf,Muenchen>,

90 <Duesseldorf,Ulm>, <Duesseldorf,Nuernberg>,
91 <Duesseldorf, Stuttgart>, <Duesseldorf,Karlsruhe>,

92 <Duesseldorf,Mannheim>, <Duesseldorf,Essen>,
93 <Duesseldorf,Koeln>, <Duesseldorf,Leipzig>,
94 <Koeln, Muenchen>, <Koeln,Ulm>,

95 <Koeln,Nuernberg>, <Koeln,Stuttgart>,

9% <Koeln,Mannheim>, <Koeln,Leipzig>,

97 <Leipzig,Muenchen>, <Leipzig,Ulm>,

08 <Leipzig,Nuernberg>,

99 <Leipzig, Stuttgart>, <Leipzig,Mannheim>};
100

101 Volume = [4 4 4 6 2 4 6 10 14 12 50 10 8 10 14 4 10 12 18 10 4 4 4 4 2 2 48 6 6 6 2 2 2 2 2
G2 22 2 2 4812 8 4 44462 2 444414 66646822 2422222244842 2
2422646104 42 2 422838¢6¢6¢612 442 442210126 4 4 442 686 68 ¢
4]
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1.669253e-01
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1.894687e-01
1.147476e-01

2.247449e-01
1.213203e-01

2.928932e-01
1.291713e-01

_a = [ 7.071068e-01
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7.293662e-02

8.704882e-02
7.454020e-02
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7.001737e-02
6.299606e-02
5.773631e-02
5.360651e-02

1.000200e-01

$8.220700e-02
$7.143229e-02
$6.402059e-02
$5.852195e-02
$5.423355e-02
$5.076798e-02
$4.789182e-02
$4.545493e-02
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(3.846171e-02
($3.716485e-02
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6.742277e-02

5.934055e-02
5.488313e-02

6.019451e-02

5.555661e-02

6.108642e-02
5.625552e-02

5.129963e-02
4.833735e-02
4.583533e-02
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5.184833e-02
4.879556e-02
4.622544e-02

5.241503e-02
4.926704e-02
4.662568e-02
4.436817e-02

4.975247e-02

5.025253e-02
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4.472172e-02
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3.940571e-02

4.745838e-02
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4.402288e-02

4.181236e-02
4.016118e-02
3.869134e-02

4.210786e-02

4.042282e-02

4.240972e-02
4.068965e-02
3.916321e-02

4.303344e-02

4.123954e-02
3.965278e-02

3.892513e-02

3.779660e-02 3.758245e-02 3.737190e-02
3.656375e-02

3.801445e-02

3.823612e-02

3.617885e-02
3.509323e-02

3.676087e-02 3.636978e-02
3.562364e-02

3.696120e-02
3.580586e-02

3.526739%e-02

3.544417e-02
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143479e-02
071481e-02
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941181e-02
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588904e-02
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.800661e+00
.017767e+00
.228354e+00
.432977e+00
.632116e+00
.826189e+00
.015564e+00
.200567e+00
.381488e+00
.558584e+00
.732089e+00
.902214e+00
.069147e+00
.233063e+00
.394119e+00

O W WO 0 OOO W J~J~JJJO OO OUl Ul Ul U b D W

.458582e-02
.363373e-02
.275616e-02
.194389e-02
.118920e-02
.048559e-02
.982755e-02
.921035e-02
.862996e-02
.808283e-02
.756592e-02
.707655e-02
.661234e-02
.617122e-02
.575133e-02
.535103e-02
.496883e-02
.460341e-02
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.299004e-02
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.707640e+00
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.443830e+00
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.748252e-02
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.653727e-02
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.568330e-02
.528611e-02
.490679e-02
.454405e-02
.419671e-02
.386371e-02
.354409e-02
.323698e-02
.294159e-02
.265717e-02
.238309e-02
.211871e-02
.186348e-02
.161689e-02
.137847e-02
.114776e-02
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.408179e+00
.678780e+00
.937059e+00
.184559e+00
.422528e+00
.651988e+00
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.297199e+00
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.739986e-02
.691912e-02
.646283e-02
.602898e-02
.561580e-02
.522168e-02
.484522e-02
.448512e-02
.414024e-02
.380954e-02
.349206e-02
.318696e-02
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1.653158e+00
2.396215e+00
2.957134e+00
3.427245e+00
.840159e+00
.212761e+00
.554969e+00
.873195e+00
.171871e+00
.454212e+00
.722637e+00
.979021e+00
.224853e+00
.461337e+00
.689466e+00
.910066e+00
.123839e+00
.331380e+00
.533205e+00
.729762e+00
.921443e+00
.108593e+00
.291521e+00
.470499e+00
.645772e+00
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.409981e-02
.318625e-02
.234238e-02
.155978e-02
.083138e-02
.015118e-02
.951411e-02
.891579e-02
.835244e-02
.782078e-02
.731795e-02
.684143e-02
.638902e-02
.595873e-02
.554883e-02
- D157 756=02
.478410e-02
.442662e-02
.408417e-02
.375573e-02
.344038e-02
.313725e-02
.284560e-02
.256470e-02
.229391e-02
.203264e-02
.178035e-02
.153653e-02
.130072e-02
.107250e-02
.085145e-02
.063722e-02
.042945e-02
.022784e-02
.003208e-02
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.965703e-02
.947724e-02
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3.499453e+00

.904731e+00
.271701e+00
.609533e+00
.924233e+00
.219988e+00
.499859e+00
.766159e+00
.020690e+00
.264887e+00
.499915e+00
.726735e+00
.946152e+00
.158847e+00
.365401e+00
.566319e+00
.762037e+00
.952940e+00
.139367e+00
.321618e+00
.499962e+00
.674640e+00
.845869e+00
.013846e+00
.178750e+00
.340742e+00
.499973e+00
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526252e+00
682433e+00
836133e+00
987469e+00
013654e+01
028346e+01
042831e+01
057117e+01
071212e+01
085125e+01
098861e+01
112428e+01

139077e+01
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165117e+01
177920e+01
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239958e+01
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.552460e+00
.708218e+00
.861517e+00
.001247e+01
.016118e+01
.030774e+01
.045225e+01
.059479%e+01
.073544e+01
.087426e+01
.101134e+01
.114673e+01
.128050e+01
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.154338e+01
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.733936e+00
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.089723e+01
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.143458e+01
.156502e+01
.169400e+01
.182158e+01
.194779%e+01
.207268e+01
.219630e+01
.231867e+01
.243984e+01
.255984e+01
.267871e+01
.279647e+01

PR RPRPRRRRRPRPRPRRRRRRRRRERERREREWOOO

.604660e+00
.759585e+00
.912090e+00
.006228e+01
.021027e+01
.035614e+01
.049998e+01
.064188e+01
.078191e+01
.092015e+01
.105665e+01
.119150e+01
.132474e+01
.145642e+01
.158662e+01
.171536e+01
.184271e+01
.196870e+01
.209337e+01
.221678e+01
.233895e+01
.245992e+01
.257973e+01
.269841e+01
.281599%e+01

PR RPRRRRRPRPRPRRRERERRPRRRRERERREREOOO

.630654e+00
.785168e+00
.937280e+00
.008710e+01
.023472e+01
.038025e+01
.052376e+01
.066535e+01
.080507e+01
.094302e+01
.107924e+01
.121381e+01
.134679e+01
.147822e+01
.160817e+01
.173668e+01
.186380e+01
.198957e+01
.211403e+01
.223723e+01
.235919e+01
.247997e+01
.259959%9e+01
.271809%e+01
.283549e+01

PR RPRRPRRPPRPEPRPERPRPPRPRRPRRERERRERWOOO
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.656578e+00
.810684e+00
.962406e+00
.011185e+01
.025912e+01
.040431e+01
.054749e+01
.068876e+01
.082819%e+01
.096584e+01
.110178e+01
.123609e+01
.136880e+01
.149998e+01
.162969e+01
.175796e+01
.188485e+01
.201040e+01
.213465e+01
.225764e+01
.237941e+01
.249999%e+01
.261942e+01
.273773e+01
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