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Din

e

Small starting program:

dine (C)

Checks where it is run, especially if student.

[kaj@hohome vineopt]$ ./dine

+++++ Dine at Kaj's: Running opt labs (Vineopt, Vileopt, Nileopt) +++++

Tue May 30 11:08:13 2017
o run?
Quit

What

k=0:

t

k=1:

i ol ol

O~ AW

Run

¢ Run
¢ Run
: Run
: Run
: Run

Run

Vineopt

Vileopt

Nileopt

Vineopt without maps
Vineopt for ORSS

Snowplan

Nileopt with more functions

: Clean all

+100: Do not remove temporary files at exit
(Many temporary files are created, so you are advised to run dine in a separate directory.)
Give number! [

Kaj Holmberg Vineopt and friends
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Vileopt starting

B VILEOPT: Visual LP Optimization | = [ X

File Optimization Visualization Changes Help

Visual Linear Programming

tter | Print | Ps

Welcome to VILEOPT!

No basis glven.

Purpose: Manually controlled pivots in the simplex method.
Create, save, read, change problem.

Kaj Holmberg Vineopt and friends 7 juni 2017 3/ 99



Vileopt problem

Kaj Holmberg Vineopt and friends

B LP-problem | = [ X
= 40x1 +3.0x2 +3.0x3 +x4 + %5
st x1 +X2 +x3 + X4 +x5  +x6 =100.0
50x4 +3.0x5 +X7 =20.0
20x1 +x2 +X%3  +3.0x4 +4.0x5 +Xx8 =120.0
x1, x2, X3, x4, x5, X6, x7, x8 >=0
7 juni 2017
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Vileopt tableau

|8 VILEOPT: Visual LP Optimization | = [ X

fle Optimization Visualization Changes Help
Visual Linear Programming
z=  40x1 +80x2 +30x3  +x4  +x5
st xd +X2  +x8 _+xd  +x6 +x6 100.0
50x4 +3.0%5 +X7 20.0
2.0x1 X2 +x3 +30x4 +4.0%5 120.0
x1, x2, X3, x4, X5, X8, X7,

Problem: ten1706. \Variables: 8. Constraints: 3.

ter | print | s |

to VILEOPT!

No basis given.

5/ 99
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Vileopt pivot

|8 VILEOPT: Visual LP Optimization | = [ X

fle Optimization Visualization Changes Help

Visual Linear Programming
Bas z x1 x2 x3 x4 x5 X6 X7 x8 b
z 1 4000 3000 8000  -1.000  -1.000 0 0 0 0
X6 0 1 1 1 1 1 1 0 0 100.000
X7 0 0 0 0 5.000 3.000 0 1 [ 20.000
x8 0 2,000 1 1 3.000 4.000 0 0 1 120.000

Choose entering variable at the top and leaving variable to the left and hit pivot.

Basic variables: 67 8

Pivot

ter | print | s |

Problem: ten1706.

\Variables: 8. Constraints: 3.

to VILEOPT!

Basic variables: 6 7 8.

Kaj Holmberg Vineopt and friends
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Vileopt iteration 2

|8 VILEOPT: Visual LP Optimization | = [ X
Flle Optimization Visualization Changes Help
Visual Linear Programming

Bas z x1 x2 x3 x4 x5 X6 X7 x8 b

z 1 0 -1.000 -1.000 5.000 7000 o o 2.000 240.000

X6 [ 0 0.500 0.500 -0.500 -1.000 1 0 -0.500 40.000

X7 0 0 0 0 5.000 3.000 0 1 0 20.000

x1 0 1 0.500 0.500 1.500 2.000 0 0 0.500 60.000

Choose entering variable at the top and leaving variable to the left and hit pivot.

Basic variables: 6 7 1

Pivot
Iter ‘ Print | Ps ‘ Problem: ten1706. \Varlables: 8. Constraints: 3.
to VILEOPT!

Basic variables: 6 7 1.

Kaj Holmberg Vineopt and friends 7 juni 2017 7/ 99



Vileopt tabular change

5 Problem data | = [ X

Objective function =
c1:[4.0 c2:[3.0 c3:[3.0 ca:[L0 5:[1.0 €6:[0.0 c7:[0.0 c8:[0.0
Constraint coefficients

all:(1.0 al2:(1.0 al3:|1.0 al4: (1.0 al5:|1.0 al6: (1.0 al7:|0.0 als:|0.0
a21:(0.0 a22:|0.0 a23:|0.0 a24:[5.0 a25:|3.0 a26:(0.0 a27:|1.0 a28:(0.0
a3l:|2.0 a32:(1.0 a33:1.0 a34: (3.0 a35: 4.0 a36: (0.0 a37:|0.0 a3B: (1.0

Right-hand-side

b1:[100.0 b2:[20.0 b3:[120.0
Exit (no save) <F3> ‘ Save and exit |
]

Kaj Holmberg Vineopt and friends 7 juni 2017 8 /99



Vileopt menu 1

B VILEOPT: Visual LP Optimization | = [ X

Open

File| Optimization Visualization Changes Help

Recent
New

Save

save As

Write the problem data in Latex-format.
Write the simplex tableau in Latex-format
Write all simplex tableaus in Latex-format
Get min common denominator

Set common denominator to 1

Visual Linear Programming

Read tem porary basis
Save temporary basis
Save basis

Save configuration
Read configuration

Delete problem files
List prablem files
System commands

Try python
Quit

<Fa>

tter | print | s |

No basis glven.

\
I to VILEOPT!
\

Kaj Holmberg

7 juni 2017
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Vileopt menu 2

) VILEOPT: Visual LP Optimization | = [ X
Flle Optimization | Visualization Changes Help ‘
Choose basic vz les
—— Do a simplex iteration

Do a simplex iteration 2

Do a simplex iteration separately
Auto opt

Maxjmin? -

Visual Linear Programming

tter | Print | PS

Welcome to VILEOPT!

No basis given.

[m] = =
Kaj Holmberg eopt and friends




Vileopt menu 3

B _VILEOPT: Visual LP Optimization | = ™ X

Eile Optimization Visualization | Changes Help

Show the problem
Show the problem 2

Show the problem separately

Show the simplex tableau

Show the simplex tableau 2

Show the simplex tableau separately
Show/print the problem data

Clear display

Resize canvas

Customize Vileopt

Visual Linear Programming

tter | Print | Ps

Welcome to VILEOPT!

No basis given.

Kaj Holmberg Vineopt and friends
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Vileopt menu 4

B VILEOPT: Visual LP Optimization | wm [ X

File Optimization Wisualization Changes | Help

Tabular change of data

Add a variable

Add a constraint

Delete variables

Delete constraints

Multiple change of data
Editjview problem data file
Edit/view problem comments fi

Visual Linear Programming

tter | print | s |

‘Welcome to VILEOPT!

No basis given.

IS
)
P

o)

(=] = = Q
Kaj Holmberg Vineopt and friends




Vileopt menu 4b

[ VILEOPT: Visual LP Opti

File Optimization Visualization Changes | Help

Tabular change of data
Add a variable

Add a constraint

Delete variables

Delete constraints

Multiple change of data
Editjview problem data file

Editiview problem comments file

Visual Linear Programming

I set all obj coeffs to the same value
Set all ths to the same value

Set all constr coefs to the same value
Set some constr coeffs to the unity matrix
Add a constant to all obj coeff

Add a constant to all ths

Add a constant to all constr coeff

Set obj coeffs to random values

Set rhs to random values

Set constr coeffs to random values
Set all problem data to random values
Add random values to obj

Add random values to rhs.

ter | print | s |

Welcome to VILEOPT!

No basis given.

Kaj Holmberg

7 juni 2017
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Vileopt menu 5

|8 VILEOPT: Visual LP Optimization | = [ X

Fle Optimization Visualization Changes.

]

Help text in swedish
Short help text in english
File format

List of shortcuts

See problem comments
Change user level
Change print level
Change data directory
Remove recent list

Visual Linear Programming

<F1>

ter | print | s |

to VILEOPT!

No basis given.

Kaj Holmberg Vineopt and friends
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Nileopt starting

/8 NILEOPT: Nonlinear Optimization | m [ X

Eile 0y

Graphic i My functions  Help

Nonlinear Programming

Move view of function
J 3D+ Up +
Left Center Right

Down

Zoom in Turn Zoom out

View angle 1

|

‘ edit | step | Run | startpoint | clearplot | Function | Method | cobyla H ‘Vaﬂables:a, Constraints: 0.

\Welcome to NILEOPT! ‘

‘No starting point given. Value: -. Method: Steepest descent. Good line search. ‘

Kaj Holmberg Vineopt and friends 7 juni 2017 15 / 99
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Nileopt purpose

Illustrate solution of nonlinear optimization problems.

Create, read save, change problems. Simplified AMPL-syntax.
Solve constrained problem (with Cobyla/Scipy).
Step through solution of unconstrained problems

with many methods (steepest descent, Newton, several quasi-Newton,
several conjugate gradient).

Kaj Holmberg Vineopt and friends 7 juni 2017 16 / 99



Nileopt purpose

Illustrate solution of nonlinear optimization problems.
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Nileopt purpose

Illustrate solution of nonlinear optimization problems.

Create, read save, change problems. Simplified AMPL-syntax.
Solve constrained problem (with Cobyla/Scipy).
Step through solution of unconstrained problems

with many methods (steepest descent, Newton, several quasi-Newton,
several conjugate gradient).

Compare the methods visually.
Show contours and 3D-image.
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Nileopt

/B _NILEOPT: Nonlinear Optimization | = B X

Eile Oy

Graphic i My functions  Help

Nonlinear Programming

3D function plot Contour plot
2.

N N

/1 s

710N N

I X

yra
2.00
Problem:

Varlables: x1 x2 Move view of function

3D 1
min obj: 3.0x142+x2"3-1.0x1x2-3.0x1 L:'tt ce::er R\ghtf

subject to con1:-1.0x2 <=0 Down

subject to con2: 2.0x1+x2 <=1 Zoomin | Turn | Zoom out

View angle 1
|

[ Edit | step | Run | startpoint | Clarplot | Function | method | cobyia | [Problem: ten1704-02.  |Vartables: 2. Constraints: 2.

[Functon: File_ten1704-02 (2.408 2.326)

‘Na starting point given. Value: -. Method: Steepest descent. Good line search. ‘

Kaj Holmberg Vineopt and friends 7 juni 2017 17 / 99



Nileopt feasible set

/B _NILEOPT: Nonlinear Optimization | = B X

Eile Oy

Graphic i My functions  Help

Nonlinear Programming
3D function plot Contour plot

AL

AL T

:.:.7";’:";”:’/’;/
1

Problem:

Varlables: x1 x2 L e TR D
J 30+ up +
min obj: 3.0x142+x2"3-1.0x1x2-3.0x1
Left | center | Right
subject to con1:-1.0x2 <=0 Down
subject to con2: 2.0x1+x2 <= 1 voamn | BRI | Zoom out

View angle 1

|

[ Edit | step | Run | startpoint | Clarplot | Function | method | cobyia | [Problem: ten1704-02.  |Vartables: 2. Constraints: 2.

[Functon: File_ten1704-02 (2168 1.233)

‘Nc starting point given. Value: -. Method: Steepest descent. Good line search. ‘

Kaj Holmberg Vineopt and friends 7 juni 2017
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Nileopt layout 2

% _NILEOPT: Nonli |J=0X
File Optimization Visualization Graphic optimization My functions Help
Nonlinear Programming
Contour plot
2
7 " =
i S
7/ / S
7/ / p,
V/ s
ool sy
7777
3D function piot o000
[T
I
iy
Iy
1117
1
Iy
//
/A
. - —
200 100 100 2.00
Problem:
Variables: x1 x2 = Movn Vicw Cf Rt on
J 3D+ up -
Min obj: 3.0X1°2+X2"3-1.0X1x2-3.0x1 ;
Left Center Right
subjectto cont:-1.0x2 <=0 Down
subect o con2: 2.0x1+x2 <= 1 Zoom | RETE | Zoorm ot
View angle 1
[
| edt | step | Run | Startpoint | Clearplot | Function | Method | Cobyia | |Problem: ten1704-02.  |Variables: 2. Constraints: 2.
Function: File_ten1704-02 (1107 2:01)
No starting point given. Value: - . Method: Steepest descent. Good line search.

Kaj Holmberg Vineopt and friends
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Nileopt: Rosenbrock

/B _NILEOPT: Nonlinear Optimization | = B X

Graphic

Eile Oy Vi

My functions Help
Nonlinear Programming

Contour plot

3D function plot

.
/

.

™
~_

Problem:

Variables: x1 x2
min obj: 100x1*4+100x2"2-200X1/2x2+X142-2X1+1

30+

g
‘Frablem: fu_Rosenbrock. ‘Vallables: 2. Constraints: 0.

s
/
/1
s
s
S/ /)
S
1.00 2.00
Move view of functlon

e | e
Left Center Right
Down
Zoom in Turn ‘Zoom out

View angle 1

‘ Edit | step | Run | startpoint | Clearplot | Function | Method | cobyla |

[2385 2.919)

‘Fu nction: Rosenbrock

‘Na starting point given. Value: -. Method: Steepest descent. Good line search.

Kaj Holmberg Vineopt and friends
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Nileopt: Rosenbrock - 3D view

NILEOPT: Nonlinear Optimization = [ X

Ele of Vi Graphic My functions  Help

Nonlinear Programming
Contour plot.

3D function plot

A
N
L
/& Mayaviscene1] = (1 X

«\\\\\\\:
\§

4
.00 1.00 2.00

Move view of function
3D+ up +
Left Center Right

Down

Zoomin | Tum | Zzoomout

View angle 1

Variables: x1 x2

min obj: 100x144+100x242-200x142x2+x1

Function | Method | Cobyla | [Problem: fu_Rosenbrock. |Varlables: 2. Constralnts: 0.

Edit ‘ Step ‘ Run | Start point | Clear plot
[0.482 2.023)

Function: Rosenbrock
No starting point given. Value: -. Method: Steepest descent. Good line search.
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Nileopt: Rosenbrock: Steepest descent

/B _NILEOPT: Nonlinear Optimization | = B X

Eile 0 v Graphic i My functions  Help

Nonlinear Programming

3D function plot

Contour plot

EX T 77
N VAN N /
\ \ \ JAS T
W\ A / /
\\ NN gy i
2 N | S /1
i N . /
\\\\ AN 7
N ~ L/ /0
i\ \ N S / //
N \ - | /
X Y
S
\\ \\\
\ AR
0.00 <
i RN /
ALY B /
A AN S /
. -
o -
rl.nnk A A .
-2.00 1.00 0.00 1
Problem:
Varlables: x1 x2 ove view of functlon
J 30+ up +
min obj: 100x144+100x2"2-200x112x2+X142-2x1+1 = T T
ight
Down
zoomin || Turn | Zoom out
y View angle 1
|
‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function | Method ‘ Cobyla ‘ ‘Frablem:tuﬁRasenbrack. ‘Vallables: 2. Constraints: 0.

‘Fu nction: Rosenbrock

(0.642 1.526)

‘Gurrenl point: -0.068 0.016. Value: 1.155. lteration: 17 Method: Steepest descent. Good line search.
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Nileopt: Rosenbrock: Steepest descent

Eile Oy

v Graphic My functions  Help

/B _NILEOPT: Nonlinear Optimization | = B X

Nonlinear Programming

3D function plot

Contour plot

A A/ 7
\ \ ;\ Y/ / / /
\ \ Do NS i/
2 NN ™ Y i
~. /

Method | Cobyla |

I\ L W
A\ . ~ 1a//
5 \ - | /
B
N
\\ \\\
\ AR
0.00
uil \ J/
‘\\\\ \\\ N s
| KN /
\\ NS s
1.00 L
~2.00 100 0.00 1
Problem:
Varlables: x1 x2 Movelviawcifimiction
J 30+ up +
min obj: 100x1"4+100x2"2-200x1"2x2+X12-2x1+1
Left | center | Right
Down
Zoomin | Tum | zoom out
v View angle 1
| nf
‘ Edit | step | Run | startpoint | Clearplot | Function

‘Frcblem: fu_Rosenbrock. ‘Vallables: 2. Constraints: 0.

‘Fu nction: Rosenbrock

2800 -0.485)

‘Gurrenl point: 0.971 0.943. Value: 0.0008354. lieration: 1000 Method: Steepest descent. Good line search.

‘Max Iter

Kaj Holmberg Vineopt and friends
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Nileopt: Rosenbrock: Steepest descent - conjugate gradient

Eile 0 v Graphic i My functions  Help

/B _NILEOPT: Nonlinear Optimization | = B X

Nonlinear Programming
Contour plot

3D function plot

Problem:

Variables: x1 x2
30+

min obj: 100x1"4+100x2"2-200x1"2x2+X12-2x1+1 Left

Zoom in

|

Move view of function

e | e
Center Right

Down

Turn | Zoom out

View angle 1

‘ Edit | step | Run | startpoint | Clearplot | Function | Method | cobyla |

‘Frcblem: fu_Rosenbrock. ‘Vallables: 2. Constraints: 0.

‘Fu nction: Rosenbrock

1916 1.526)

‘Gurrenl point: 1.000 1.000. Value: 0. lteration: 37 Method: Conjugate gradient (Fleicher-Reeves). Good line search.

‘Gradlem small

Kaj Holmberg Vineopt and friends
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Nileopt: Himmelblau, local optima
/B _NILEOPT: Nonlinear Optimization | = B X
File Of Vi Graphic My functions Help
Nonlinear Programming
3D function plot Contour plot
| —
| (/f/—“ \\\\\vﬂ_—,\\g\i \\\
3.004 1(/\ e {///\\:k\
N { \
N
AS =
0.00 )
/A
TN
00 N
TN
D)
(7
o
s = = =
-5.00 -2.00 0.00 3.00
Problem:
Move view of function
J 30+ up +
Left Center Right
Down
Zoom in Turn Zoom out
y View angle 1

Variables: x1 x2
min obj: X144+X2"4+2x12x2+2X1X2"2-21x1"2-13x2"2-14x1-22x2+170

‘Frablem: fu_Himmelblau. ‘V

Clearplot | Function | Method | cobyla |

|
arlables: 2. Constraints: 0.
6.545 -0.145)

‘ Edit | step | Run | start point

‘Funcllan: Himmelblau

7 juni 2017

‘Gurrenl point: 3.000 2.000. Value: 0. lteration: 7 Method: Steepest descent. Good line search.

Kaj Holmberg Vineopt and friends
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Nileopt: Eggholder

B_NILEOPT: Nonlinear Optimization | = [ X

Graphic optimization My functions Help

Nonlinear Programming
3D function plot Contour plot

000.00 -1000.00 = 3 : »
1000.00 ~1000.00 X X 1000.00

500.00 0.00 500.00

Problem:
var x1; var x2; Move view of function

T ahsa 5+47))+ (2 +aTI) L) J | up ]
Left Center Right
Down
Zoom in Turn ‘Zoom out

Y View angle 1
| nf
| Edit | step | Run | startpoint | Clearpiot | Function | method | obyi- | [Problem: fu_Eggholder. |Varables: 2. Constraints: 0.
[Functon: Eggholder [(1408.141 -744.186)
‘Slanlng point: 2.068 0.814. Value: 0. lteration: 7 Method: Steepest descent. Good line search. ‘
o 3 = = T 9ac

Kaj Holmberg Vineopt and friends



Nileopt menu 1

B NILEOPT: Nonlinear ]=0X
Vi Graphic My functions Help
Nonlinear Programming
Read model file
New
save
Save As
Write model file
Print/view I Export contour as postscript
View contour as postscript
Save sequence
o ence Print contour
seq Export 3D as postscript
Read pmo-sequence _
View 3D as postscript
Delete problem files.
List problem files print 30
. :’ " Export model as postscript
S GRS “ View model as postscript
s <r4> Print model
Problem:
Move view of function

3D+ Up +
Left Center Right
Down

View angle 1

Zoom in Tumn Zoom out

Edit ‘ Step ‘ Run ‘ Start point | Clear plot

Function ‘ Method ‘ Cobyla H

‘Varlables: 0. Constraints: 0.

Welcome 1o NILEOPT!

No starting point given. Value: -. Method: Steepest descent. Good line search.

Kaj Holmberg Vineopt and friends
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Nileopt menu 2

B _NILEOPT: Nonlinear Optimization | m [ X

File O ‘ i Graphic My functions Help
Choose starting point oo Py
—— Solve with Cobyla
Choose method .
Edit problem
Evaluate -
Problem:
Move view of function
J 30+ up +
Left Center Right
Douin
Zoomin | Tum | Zeom out
y View angle 1
|
edit | step | Run | startpoint | Clearplot | Function | Method | cobya | ‘ ‘Varlables: 0. Constralnts: 0.
Welcome to NILEOPT! ]
No starting point given. Value: - . Method: Steepest descent. Good line search. ’7
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Nileopt menu 2b

[ NILEOPT: Nonlinear

l—ox

Ele g ‘_ Graphic My functions Help

Choose starting point Nonlinear Programming

—— Solve with Cobyla
Choose method -
Edit problem

Evaluate I Evaluate objective function gradient in current point
Evaluate objective function Hessian in current point
Get steepest descent direction in current point

Get Newton direction in current point.

Evaluate current sclution point in model
Evaluate starting point in model

Evaluate objective function gradient in starting point
Evaluate objective function Hessian in starting point
Gt steepest descent direction in starting point

Get Newton direction in starting point

Evaluate starting point in given function
Evaluate starting point in given gradient
Evaluate starting point in given Hessian

Problem:

Move view of function
JE SN
Left Center Right
Down
Zoom in Turn Zoom out

View angle 1
|

‘ Edit ‘ Step ‘ Run ‘ Start point | Clearplot | Function ‘ Method‘ Cobyla H

‘Varlables: 0. Constraints: 0.

[Welcome to NILEGPT!

‘Nc starting point given. Value: -. Method: Steepest descent. Good line search.

Kaj Holmberg Vineopt and friends

7 juni 2017

29 / 99



Nileopt menu 3a

B NILEOPT: Nonlinear Optimization | = [1 X
o Graphic My functions Help
Graph window P Resolution Pl
[ Math window View I Change window limits
Clear plot Draw gradient of objective function Change vertical limits for 3D
Redraw 3D and contour graph Draw gradients of active constraints Return to orig window
Customize Vileopt. Change gradient scale factor Zoom in
Draw constraints Zoom out
Mark infeasible points Zoom in at current point
v Keep constraints drawn Zoom out at current point
Draw points on 3D surface Move window right
Close graphs Move window left
Move window up
Move window down
Center at current point
Turn 3D
Problem:
Move view of function
J 30+ up -
Left Center Right
Down
View angle 1
[ edit | step | Run | Startpoint | Clearplot | Function | Method | Cobyla | ‘ ‘Varlables: 0. Constralnis: 0.
\Welcome to NILEOPT! ]
‘No starting pointgiven. Value: -. Method: Steepest descent. Good line search. ’7

Kaj Holmberg Vineopt and friends 7 juni 2017 30 / 99
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Nileopt menu 3b

/B NILEOPT: Nonlinear Optimization | = [ X

Eile isualization | Graphic My functions  Help

Graph window ,J
Math window
Clear plot

Nonlinear Programming
I Show the problem

Show gradient of objective function
Redraw 3D and contour graph  how gradient of constraint functions
Customize Vileopt

~ Show hessian of objective function
Show hessian of constraint functions.
Show problem nice

Problem:
Move view of function
] w | e
Left Center Right
Down
Zoom in Turn Zoom out
y View angle 1
| edi | step | Run | Stertpoint | Clearplot | Function | Method | Cobyla H ‘Varlables:O_Ccnslralmsjo_

\Welcome to NILEOPT!

‘No starting point given. Value: -. Method: Steepest descent. Good line search.

=
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Nileopt menu 4

My functions Help

File  Optimizati Vi Graphic

/B NILEOPT: Nonlinear Optimization | m [ X

Choose direction method Nonlinear

Choose line search
Choose function

Step method
Run method
Stop method

Change max iter
Change norm tolerance
Change step tolerance
Record sequence
Show sequence

Step sequence

Step sequence

Step pmo-sequence
Add trust region constr
Change trust region constr

Problem:

|
El ==

Zoom in Tumn Zoom out

|

Move view of function
e | L]
Right

Down

View angle 1

‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function ‘ Method ‘ Cobyla H

|Varlables: 0. Constraints: 0.

\Welcome to NILEGPT!

Method: Steepest descent. Good line search.

‘Na starting point given. Value

Kaj Holmberg Vineopt and friends
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Nileopt menu 5

B NILEOPT: Nonlinear Optimization | = [1 X
File 0f ion  Visuali Graphic My functions  Help
No Short help text in swedish
Short help text in english
Model format.
List of shortcuts
See problem comments
Change layout .
Change print level -
Change data directory
Remove recent list
About <F1>
Problem:
Move view of function
J 30+ up +
Left Center Right
Down
Zoomin | Tum | Zoom out
; View angle 1
|
Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function ‘ Method ‘ Cobyla ‘ ‘ ‘Vaﬂames: 0. Constraints: 0.
Welcome to NILEOPT! I
No starting point given. Value: -. Method: Steepest descent. Good line search. ‘

Kaj Holmberg Vineopt and friends 7 juni 2017 33 /99



Nileopt menu 6

NILEOPT: Nonlinear Optimization = 0 X

Eile 0

Graphic My functions Help

Nonlinear Programming

|8 Methods | = [ X
Choose search direction method
 Cobyla
@ Steepest descent
 Newton's method
 Levenberg (convexified Newton)
- Levenberg-Marquardt (convexified Newton)
 Nelder-Mead's metod
 Conjugate gradient (Fletcher-Reeves)
 conjugate gradient (Polak-Ribiere) function
© Conjugate gradient (Hestenes-Stiefel) J +
" Quasi Newton (DFP)
 Quasi Newton (Broyden) J (i
 Quasi Newton (SR1)

 Quasi Newton (BFGS) J M

View angle 1
|

‘ Edit ‘ Step‘ Run | Start point | Clear plot | Function ‘ Method ‘ Cobyla H ‘Varlables:ﬂ. Consiralnts: 0.

Problem:

Welcome to NILEOPT! [l

‘Na starting point given. Value: Method: Steepest descent. Good line search. ’7
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Nileopt menu 7

File Qptimization Visualization Graphic optimization My functions Help.

NILEOPT: Nonlinear Optimization

-ox

Nonlinear Programming

& Functions | = B X

edi | siep |_man |

@ Function 0 (current) *
 Function 1 (First) *
 Function 2 (Rosenbrock) *

Function 5 (simple) *
 Function 6 (Rosenbrock mod) *
 Function 7 (H-Func 4) =
 Function 8 (Holm1) =
 Function © (K1) *
Function 10 (Three hump camel back) *
 Function 11 (HFunc 2) +
~ Function 12 (HFunc 5) *
 Function 13 (Himmelblau) *
 Function 13 (Boath) *
© Function 15 (Zett)) *
 Function 16 (Kk3) *
Function 17 (Cube) *

Function 18 (Goldstein-Price) -

© Function 23 (HFunc 1) +

 Function 34 (KMF.8) +

Choose a function

 Function 35 (Ackley) -
 Function 36 (Beale) -

 Function 37 (Bohachevsky1) -

 Function 38 (Bohachevsky2) -
 Function 39 (Booth) -

 Function 46 (Egghoider1) -

"~ Function 47 (Exp2) -

 Function 48 (Freudenstein-Roth) -
Function 49 (Goldstein-Price) -

© Function 50 (Griewank2) -
 Function 51 (Hansen) -

© Function 52 (Himmehblau2) -

 Function 53 (Hosaki -
 Function 54 (Leon) -
 Function 55 (Matyas) -

 Function 56 (McCormick) -

 Function 57 (Michalewitz) -

Function 58 (Mutimod) -
 Function 59 (Paviani) -
Function 60 (Rana) -
Function 61 (Rastrigin) -
Function 62 (Rastrigin2) -
Function 63 (schaffer1) -
Function 64 (Schaffer2) -
" Function 65 (Shekel2) -
" Function 66 (Shubert) -
Function 67 (Shubert2) -
Function 63 (Shubert3) -
Function 69 (Trecanni)
Function 70 (Trefethena) -

 Function 71 (schwefel) -
 Function 72 (styblinskiTang) *
Function 73 (Quintic) -

 Function 74 (Hosaki) -
 Function 75 (Alpine) -
 Function 76 (8ird) -

 Function 77 (K-Spring) -

 Function 80 (Quadbasin3) -
 Function 85 (superbowl1) -
 Function 81 (superbowl2) -
 Function 82 (Superbowl3) -
 Function 83 (Lennard-jones) -
 Function 84 (K_dip) -
 Function 86 (Kajs_snakel) -
Function 87 (Kajs_snake2) -
Function 88 (Kajs_snake3) -
Function 89 (Kajs_snaked) -
 Function 90 (Kajs_snakes) -

[Weicome to NILEOPT!

Kaj Holmberg Vineopt and friends
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Nileopt: Quadbasin

/B _NILEOPT: Nonlinear Optimization | = B X

Eile 0 Vi Graphic My functions  Help

Nonlinear Programming

3D function plot

Contour plot

\

A
N

Problem:

wvar x1; var x2;
minimize Obj:
X174-16"X1"2+5*X1+x2 " 4-16*X2 " 2+5*x2+10%sin(10*x1*x2);

Move view of function
J 30+ up +
Left Center Right

Down

Zoomin | Turn | Zoom out

View angle 1
|

‘ Edit | step | Run | Startpoint | Clearpiot | Function | method | |

‘Frablem: fu_Quadbasini. ‘Vallables: 2. Constraints: 0.

‘Fu nction: Quadbasin1

[1418.848 -1011.628)

‘Slanlng point: 2.068 0.814. Value: -54.914. lteration: 7 Method: Steepest descent. Good line search.

Vineopt and friends

Kaj Holmberg
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Nileopt: Superbowl

B_NILEOPT: Nonlinear Optimization | = [ X
File o Vi Graphic optimi My functions Help
Nonlinear Programming
30 function plot Contour plot
10.00
5.00
50.00
a5.00
40.00
0.00
35.00
30.00
25.00 L10.00
20.00 00 5.00
15.00
0.00
10.00
5.00 /5.00
0.00 F 0.00 e
-10.00 5.00 0.00 5.00 1000 10.00
Problem:
var x1; var x2; Move view of function
minimize Obj:
0.5%5qrt{2*R)+2+sin(3*R)+0.2*R where R = x1°2 + X22+0.0001; 30+ up +
Left Center Right
Down
zoomin || Turn | Zoom out
y View angle 1
|
| Edit | step | Run | startpoint | Clearpiot | Function | method | | [Problem: fu_Superbowi. [Vartables: 2. Constraints: 0.
‘Funcllan: Superbowl!1 ‘(6.780 -5.145)
‘Slanlng point: 2.068 0.814. Value: 4.114. lteration: 7 Method: Steepest descent. Good line search. ‘
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Nileopt: Dip

/B _NILEOPT: Nonlinear Optimization | = B X

Eile 0 v Graphic My functions  Help

Nonlinear Programming

3D function plot

Contour plot

20,
10.
A
oo i
T )

0.00 % .01
-20.00 0.00 0.00 10,00 2000

Problem:

0.00 10.00 20.00

wvar x1; var x2;
minimize Obj:
1-50*exp(-0.1*R)+40*exp(-0.01*R)+0.2*R+0.2*x1*x2 where R = x1"2 + x2*2+0.0001;

Move view of function
] w |
Left Center Right
Down
Zoom in Turn ‘Zoom out

View angle 1

|

‘ Edit | step | Run | Startpoint | Clearpiot | Function | method | |

‘Pmblem: fu_K_dip.

‘Vallables: 2. Constraints: 0.

‘Funcllon: K_dip

{16230 11.860)

‘Slanlng point: 2.068 0.814. Value: 9.886. lteration: 7 Method: Steepest descent. Good line search.

7 juni 2017
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Nileopt: Kaj's snake 1

Ele O Graphic

My functions  Help

/B _NILEOPT: Nonlinear Optimization | = B X

Nonlinear Programming

3D function plot

10.00

Contour plot

5.1
QY A
PR i AN 0.
WA
XS\
oY
-10.00

Problem:

wvar x1; var x2;
minimize Obj:
0.5*sqrt(2*1)+2*d"~2+0.2*r where r = x1°2 + x2"2 and d = 3*sin(x1) - x2;

Move view of function

30+

Left Center Rigl
zoomin || Turn | Zoom out

|

e | e

Down

View angle 1

‘ Edit | step | Run | Startpoint | Clearpiot | Function | method | |

‘Frcblem: fu_Kajs_snake1 ‘Vallables: 2. Constraints: 0.

‘Fu nction: Kajs_snake1

[10.0522.791)

‘Slanlng point: 2.068 0.814. Value: 9.204. lteration: 7 Method: Steepest descent. Good line search.

Kaj Holmberg Vineopt and friends
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Nileopt: Kaj's snake 2

-

NILEOPT: Nonlinear Optimization | = [ X

My functions  Help

Ele O Vi Graphic

Nonlinear Programming

3D function plot

Contour plot

Problem:

minimize Obj:
1.3%0°2+27C"2+0.2°7 where d = 3*sin(x1)- x2, € = 7*sin(0.1%1)- X2 and 1 = x1°2 + x2°2;

Move view of function
] w |
Left Center Right
Down
Zoom in Turn ‘Zoom out

View angle 1

4

‘ Edit | step | Run | Startpoint | Clearpiot | Function | method | |

‘Frcblem: fu_Kajs_snake2 ‘Vallables: 2. Constraints: 0.

‘Fu nction: Kajs_snake2

|4s.168 4.186)

‘Slanlng point: 2.068 0.814. Value: 6.084. lteration: 7 Method: Steepest descent. Good line search.
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Vineopt starting

B _VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Snow Visual Change Check Selection Sets Help ‘

INEOPT does not have Undo. Save often. |Accepting parallel finks
Mode:| [x: 3.0, y: 622.0

IILinear min cost flow problem. T
o & =

Kaj Holmberg eopt and friends




Vineopt purpose

Create, save, read, change network problems

o = = E A
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Vineopt purpose

Create, save, read, change network problems (of different types).

o = = E A
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).

View the graph and solution
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).

View the graph and solution (in many different ways).
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).
View the graph and solution (in many different ways).

Zoom, move picture.

Kaj Holmberg Vineopt and friends 7 juni 2017 42 / 99



Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).

View the graph and solution (in many different ways).

Zoom, move picture.

Show OpenStreetMap as background.
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).

View the graph and solution (in many different ways).

Zoom, move picture.

Show OpenStreetMap as background.

Show node/link sets with colours.
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).

View the graph and solution (in many different ways).

Zoom, move picture.

Show OpenStreetMap as background.

Show node/link sets with colours.

Read and show GPS-tracks.
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Vineopt purpose

Create, save, read, change network problems (of different types).
Solve network optimization problems (of many types).

View the graph and solution (in many different ways).

Zoom, move picture.

Show OpenStreetMap as background.

Show node/link sets with colours.

Read and show GPS-tracks.

Used for research in IP telecom and snow removal.

Kaj Holmberg Vineopt and friends 7 juni 2017 42 / 99



Vineopt: undirected graph

B VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Visual Change Check Selection Sets Help
VINEOPT
(172,650)-(854,138) I [Accepting parallellinks
Mode:| ften1706-02 [Nodes: 9. Links: 14. x: 353.7, y: 254.0
[Undirected graph with link costs. [
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Vineopt: MST

(& VINEOPT:

|=BX

Eile Optimize GPS

Visual Change Check Selection Sets Help

VINEOPT

(172,650)-(854,138)

[Accepting parallel links

Mode: |

lten1706-02

[Nodes: 9. Links: 14.

¥ 363.7, y: 3260

[Undirected graph with fink costs.

[Total cost: 35.0

Kaj Holmberg

Vineopt and friends
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Vineopt: 1-tree

(& VINEOPT:

|=BX

Eile Optimize GPS

Visual Change Check Selection Sets Help

VINEOPT

(172,650)-(854,138)

[Accepting parallel links

Mode: |

lten1706-02

[Nodes: 9. Links: 14.

¥ 367.7, y: 416.7

[Undirected graph with fink costs.

[Fotal cost: 41.0

Kaj Holmberg

Vineopt and friends
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Vineopt: TSP

(& VINEOPT:

|=BX

Eile Optimize GPS

Visual Change Check Selection Sets Help

VINEOPT

(172,650)-(854,138)

[Accepting parallellinks

Mode: |

lten1706-02

[Nodes: 9. Links: 14.

[ 368.3, y: 254.0

[Undirected graph with fink costs.

[Total cost: 45.0

Kaj Holmberg

Vineopt and friends
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Vineopt: Chinese postman

B VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Visual Change Check Selection Sets Help
VINEOPT
(172,650)-(854,138) I [Accepting parallel links
[ ften1706-02 [Nodes: 9. Links: 14. [x: 595.7, y: 515.3
[Undirected graph with link costs. [Total cost: 88.0
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Vineopt: matching

(& VINEOPT:

|=BX

Eile Optimize GPS

Visual Change Check Selection Sets Help

VINEOPT

(172,650)-(854,138)

[Accepting parallel links

Mode: |

lten1706-02

[Nodes: 9. Links: 14.

[ 585.0, y: 514.7

[Undirected graph with fink costs.

[Total cost: 25.0

Kaj Holmberg

Vineopt and friends
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Vineopt: directed network

(& VINEOPT:

fisual Network

|=BX

Eile Optimize GPS

Visual Change Check Selection Sets Help

VINEOPT

(171,640)-(853,128)

[Accepting parallel links

Mode:

[fen1706:01

[Nodes: 9. Links: 14.

[ 362.0, y: 241.3

|inear min cost flow problem. Starting node: 1. Ending node: 9.

Kaj Holmberg

Vineopt and friends
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Vineopt: min cost flow

(& VINEOPT:

fisual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help

VINEOPT

(171,640)-(853,128)

I [Accepting parallellinks

e [ten1706-01 [Nodes: 9. Links: 14. i 363.3, y: 2773

|inear min cost flow problem. Starting node: 1. Ending node: 9.

[Fotal cost: 146.0

Kaj Holmberg Vineopt and friends
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Vineopt: solution in tables

B Currentdata | = O X
Total cost: 146.0 &

Link: 8: (1,2): Cost: 6.00, Lowb: 0, Cap: 99999999, Flow: 3, Red cost: 0,
Link: 1: (1,9): Cost: 5.00, Lowb: @, Cap: 99999999, Flow: 7, Red cost: O,
Link: 2: (2,5): Cost: 5.00, Lowb: 0, Cap: 99999999, Flow: 3, Red cost: O,
Link: 3: (2,8): Cost: 6.00, Lowb: O, Cap: 99993999, Flow: 0, Red cost: 4,
Link: 4: (3,4): Cost: 7.00, Lowb: O, Cap: 99999999, Flow: 0, Red cost: 6,
Link: 5: (5,3): Cost: 5.00, Lowb: @, Cap: 99999999, Flow: 3, Red cost: @,
Link: 6: (5,4): Cost: 6.00, Lowb: 0, Cap: 99999999, Flow: O, Red cost: O,
Link: 7: (6,4): Cost: 6.00, Lowb: 0, Cap: 99993999, Flow: 4, Red cost: 0,
Link: 8: (6,5): Cost: 5.00, Lowb: 0, Cap: 99999999, Flow: 0, Red cost: 5,
Link: 9: (7,6): Cost: 7.00 Lowb: @, Cap: 99999999, Flow: O, Red cost: 6,
Link: 10: (8,6): Lowb: 0, Cap: 99999999, Flow: 4, Red cost: @,
Link: 11: (8,7): Lowb: O, Cap: 99999999, Flow: @, Red cost: 1,
Link: 12: (9,7): Lowb: 8, Cap: 99999999, Flow: 3,  Red cost: @,
Link: 13: (9,8): Lowb: @, Cap: 99999999, Flow: 4, Red cost: @

smiss <F3> Save in file
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© OpenstreetMap contributors ™
e

Vineopt: Ryd - student part with OS

H File Optimize GPS Visual Change Check Selection Sets Hel

(5 VINEOPT: Visual

M background

=B X]

<
(532440,6475263)-(534311,6473860)
Mode:

[studentryd
(Undirected graph with link costs and required finks.

Kaj Holmberg

[Nodes: 387. Links: 510.

¥ 532386.3, y: 6474024.4
[
Vineopt and friends

DA




Vineopt: shortest path in Ryd
h File Optimize GPS Visual Ch:

© OpenstreetMap contributors.
e

56.414720 15.571232

Check Selection Sets Help

(5 VINEOPT: Visual

Mode: [Choose ending node

Press left button to mark ending node.

[studentryd
(Undirected graph with link costs and required links. Starting node: 101.

Kaj Holmberg

[Nodes: 387. Links: 510.

3
cepting parallel links
¥ 532419.2, y: 6473999.7

[Total cost: 103.558005
Vineopt and friends

=

DA




Vineopt: MST in Ryd

56.410075 15.578656
15| [distance

[ e optimize grs visual change check selection sets selp
© OpenstreetMap contributors Z >

bry

Clear Points

(5 VINEOPT: Visual

Mode: [Choose ending node

Press left button to mark ending node.

[studentryd
(Undirected graph with link costs and required links. Starting node: 101.

Kaj Holmberg

[Nodes: 387. Li

[Total cost: 1658.389

5338117, y: 6474512.0
Vineopt and friends

=

DA




Vineopt: Chinese postman in Ryd

56.413133 15.574236
15| [distance

H File Optimize GPS Visual Change Check Selection Sets Help
© OpenstreetMap contributors™ >
:-

(5 VINEOPT: Visual

Mode: [Choose ending node

Press left button to mark ending node.

[studentryd
(Undirected graph with link costs and required links. Starting node: 101.

Kaj Holmberg

[Nodes: 387. Li

[Total cost: 3018618

¥ 533550.6,y: 64748502
Vineopt and friends

=

DA




Vineopt: Chinese postman in Ryd - zoom 1

(5 VINEOPT: Visual Network

File Optimize GPS Visual Change Check Selection Sets Help

© OpenstreetMap contributors
] [58.410930 15566447
16| [distance

Clear Points |
R

N e e

Skalland

532440,6475263)-(534311,6473860)

P
2
:
%
nx&
@\}ﬁ’\\ .
]
| [ [Accepting parallel inks

1
[
Mode: [Choose ending node [studentryd [Nodes: 387. Links: 510.

¥ 533097.5, y: 64746011

|Press left button to mark ending node

|[Undirected graph with fink costs and required links. Starting node: 101.

[Total cost: 3018618

Vineopt and friends

Kaj Holmberg
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Vineopt: Chinese postman in Ryd - zoom 2

|5 VINEOPT: Visual Network Optimization | = [ X

‘ File Optimize GPS Visual Change Check Selection Sets Help

© OpenstreetMap contributors=” 12

Nya Rydsskolan

Forskalon
Kokburken

Apotheke

[Accepting parallel links

s i
(532440,6475263)(534311,6473860) I I
Mode: [Choose ending node [studentryd [Nodes: 387. Links: 510.

¥ 533020.4,y: 64746774

|Press left button to mark ending node

|[Undirected graph with fink costs and required links. Starting node: 101. [Total cost: 3918.618
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Vineopt: Chinese postman in Ryd - zoom 3

|5 VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help

© OpenstreetMap contributors T
18] [distance "
Clearpoints | 1

1

Rydshallen

1

v
Rycs herrgard

Farskolon
Kokburken

Familjecentralen
deentraien Solkatter
Ryd
Linkopings.
budoklubb,

Nya Rydsskolan,

2 doion =4
[0 N
(532440,6475263)(534311,6473860) I I [Accepting parallel links
Mode: [Choose ending node [studentryd [Nodes: 387. Links: 510. [x: 532867.6. y: 6474510.6
|[Press left button to mark ending node.
|[Undirected graph with fink costs and required links. Starting node: 101. [Total cost: 3918.618
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Vineopt: Vadstena

(5 VINEOPT: Visual Network

]=8X

File Optimize GPS Visual Change Check Selection Sets Help

© OpenstreetMap contributors
] [58.453885 14.909649
14| [distance

Clear Points.

o
£944

Ea19

910 |3

Eot

Grant|

[Accepting parallel links

KL
(492755,6479771)(497183,6476451) I I
Mode: [Choose ending node [vadstena [Nodes: 581. Links: 778.

¥ 492822.2, y: 64783909

|Press left button to mark ending node

|[Undirected graph with fink costs and required links. Starting node: 101. Ending node: 68.
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Vineopt: GPS-track: home - Tornby

File Optimize GPS Visual Change Check Selection Sets Help
© OpenstreetMap contributors.

56.420595 15.680065

(5 VINEOPT: Visual

<
(535776,6477248)-(544868,6470428)

|[Mode: [choose ending node

|Press left button to mark ending node.

[Nodes: 45. Links: 44.
Undirected graph with link costs. Starting node: . Ending node: .

ol
[+ 5361214, y: 64739618
[
=] = = DA




Vineopt: bad GPS-track: Halvvattern

| VINEOPT: Visual Network |=0X
File Optimize GPS Visual Change Check Selection Sets
© OpenstreetMap contributors. - N =)
+|[58.625407 15.037537 - P Askefsund \
9 | |distance K ) bl
—l clearPoints | {
i |
Y 1
Toretoda mpa\ng
AN \
i S i
[ N/
|
| g o
P4 Tibro ASSTELA L
Cinksping
Scars 0T = RN
7 LN \ 3
&7 ) = R
X iy~ {
AN 3
* ol )
ra N
Boxhoim Ny " Awidatery
il Tandin o
\\ } J 6
3 ¥
p - o~
Kia
/
Mulso. b 4
1 h
| \
vy \
| Aneby’ \
Lea ¢ { i Gsterbymo .
]

I [Accepting parallel links

KL
(449972,6506771)(550959,6431031) I
Mode: [Choose ending node [

[Nodes: 674. Links: 673.

¥ 443682.1, y: 6434057.6

|Press left button to mark ending node.

|[Undirected graph with fink costs. Starting node: 100. Ending node: 67.
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Vineopt: GPS-track with few errors: round trip

|5 VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Visual Change Check Selection Sets Help
© OpenstreetMap contributors = =
+|[58.417179 15 614319 =}
11 [distance
Clear Points =
€
£
2
<
Pel LSS
2] s €4 /
e
KSping, | G0 A
s =
3
) (
\ AN
K o D}
(518675,6477091)(543454,6458506) I I [Accepting paraliellinks
Mode: [Choose ending node [ [Nodes: 385. Links: 384. [x: 522020.1, y: 6466079.3

|[Press left button to mark ending node.
|[Undirected graph with fink costs. Starting node: 100. Ending node: 67. [
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Vineopt menu 1

B VINEOPT: Visual Network Optimization | = [ X

Eile | Optimize GPS Snow Visual Change Check Selection Sets Help

Open
Recent |

Add, set new
Add, change old

Open snow run

New (erase problem)

save

save as

Save whole network as GPS-points
Save conn parts as GPS-points in seq

Read OSM file
Read OSM file with less checks

Pack network files with zip

Print (portrait)

Print (landscape)

Export .
View graph as postscript

Temporary read/save solution o
Temporarily save problem

Retrieve temporarily saved problem

Save solution .
Read solution .
Export solution .
Save node sets on file

Read node sets from file

Save link sets on file

Read link sets from file

Network files .
System commands .
Special .

Quit <Fa>

INEOPT does not have Undo. Save often. [Accepting parallellinks
Mode:| [x: 51.0, y: 768.0

|inear min cost flow problem. [

Kaj Holmberg Vineopt and friends 7 juni 2017 64 / 99




Vineopt menu 1b

(& VINEOPT: Visual Network

|=BX

Open
Recent

Add, set new

Add, change old

Open snow run

New (erase problem)

save

save as

Save whole network as GPS-points
Save conn parts as GPS-points in seq

le| optimize GPS Smow Visual Change Check Selection Sets Help

Read OSM file
Read OSM file with less checks

Pack network files with zip
Print (portrait)

Print (landscape)

Export

Temporary read/save solution
Temporarily save problem

Retrieve temporarily saved problem
Save solution

Read solution

Export solution

Save node sets on file

Read node sets from file

Save link sets on file

Network files
System commands
Special

View graph as postscript

Read link sets from file

I Export graph as postscript (rotated)
Export graph as postscript
“ Export graph as png
Export problem in Dimacs format
Export graph for Graphviz
+ Export node selection
~ Export path (length, type)
~ Export graph for xfig (c.Lu,x)
Export graph for xfig (c,u,x)
Export graph for xfig (c.x)
Export graph for xfig (c.Lu)
Export graph for xfig (c,u)
Export graph for xfig (c)

Quit <Fa>

INEOPT does not have Undo. Save often.

[Accepting parallellinks

Mode:

¥ 69.0, y: 766.0

|inear min cost flow problem.

Kaj Holmberg

7 juni 2017
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Vineopt menu 2

B VINEOPT: Visual Network Optimization | = [ X

File Optimize | GPS Snow Visual Change Check Selection Sets Help
Solve min cost flow problem
Solve max flow problem
Shortest path -
Find minimal spanning tree
Find minimal cost 1-tree
Find strongly connected components
Find maximal weighted matching
Find minimal weighted perfect matching
Solve rural postman problem
Solve traveling salesman problem
Solve traveling salesman problem with repetition
Solve multicommodity network flow problem (heur)
Solve uncapacitated network design problem (b&b)
Solve IP network design problem (heur)
With Ipsolve -
Wwith glpsol -
Run Snowplan with octave
Run Snowplan with matiab
User optimization codes .
Set solution to zero
Erase tour
Check present optimization codes

INEOPT does not have Undo. Save often. [Accepting parallel links
Mode:| x: 238.0, y: 766.0

|inear min cost flow problem. [

Kaj Holmberg Vineopt and friends 7 juni 2017 66 / 99




Vineopt menu 3

(& VINEOPT:

e Network Optimization ] = B X

File Optimize GPS| Snow Visual Change Check Selection Sets Help
Read GPSlogger file and make net
Read GPSlogger file and add
Read GPSlogger file and associate

Make network into unordered GPS-points
Save whole network as GPS-points
Save conn parts as GPS-points in seq

Show GPS-points in table
Show GPS-points in better table
Show GPS stats

Find unrealistic links
Find bad GPS-points

Show time - dist diagram

Show speed - dist diagram

Show speed, height - dist diagram
Show speed - time diagram

Show speed, height - time diagram

Read a set of GPS points (gps)
Read a set of GPS points (pst)
Remove GPS points

Select nodes close to GPS-points.
Select links close to GPS-points.
Select links possible for GPS-points
Draw rings around GPS-points

Read map matching
Read map combo

INEOPT does not have Undo. Save often. [Accepting parallel links
Mode:| x: 232.0, y: 766.0

|inear min cost flow problem. [
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Vineopt menu 4

B VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Snow | Visual Change Check Selection Sets Help
Create snow indata file
show I List tasks
Edit/view data files ] step through tasks
Check if graph connected for vehicles Sl S == [ lEgE
Read current snow indata file
Read current vehicle file Sum up snow solution
Read solution file List snow solution
Change old linktype to new List snow solution for vehicles
Make node and link sets from snow solution  List snow solution, only tasks
Make node and link sets from snow tasks List snow solution, only links
Make multicom flow from snow solution List mixed snow solution
Clear snow solution Step through mixed solution
Clear snow data Step through mixed solution for each vehicle
List tasks done
Step through log
Autostep through log
Autostep through log fast
Autostep through log2
Autostep through log2 fast
Step through log for vehicles
Autostep through log for vehicles
Autostep through log for vehicles fast
Show routes of vehicles
Show routes of vehicles, only tasks
Show routes of vehicles, only links
INEOPT does not have Undo. Save often. [Accepting parallel inks
Mode:| x: 318.0, y: 768.0
[Cinear min cost fiow problem. [
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Vineopt menu 5a

| _VINEOPT: Visual Network Optimization | m [ X

Eile Optimize GPS Snow Visual | Change Check Selection Sets Help

What to show in graph

i

See current data

See current solutions

See current data, selected
See current solutions, selected
See snow data

See OSM data

Step through nodes sequentially
Display flow of a commadity

Display a strongly connected component
Display a (weakly) connected component
Display nodes

Display links

Display sets

Display points

Step through nodes sequentially by increasing node index

7| v show link flow

Autoscale

Redraw
Customize VINEOPT

.

v Show node prices

Flash labels /|
vShow nodes
vshow links
vShow node names
Show node numbers
Show node sets
Show link sets
vshow demand
vShow link costs
Show link numbers
Show fixed link costs
v show link capacities
v Show lower bounds on links

Show reduced costs.

Show link types
Show link prio

Show node types

Show bus stops

Mark starting and ending nodes
links with flow

Show network separately.
Show map

Hide map

Zoom map to network

Emphasize links in tour
Emphasize links on shortest path
Emphasize links on shortest path tree
Emphasize forward links on min cut
Emphasize nodes in tour
Emphasize required links
Emphasize links in design
Emphasize links with extended capacity

vDraw links outside nodes
simplified network drawing
Extremely simplified network drawing
Draw links thicker
Draw links thinner

v Show points

INEOPT does not have Undo. Save often.

|Accepting parallel finks
2 :767.0

Mode: |

68.0,

|inear min cos flow problem.

Kaj Holmberg Vineopt and friends

7 juni 2017



Vineopt menu 5b

(& VINEOPT:

ual Network

|=BX

File Optimize GPS Snow Visual| Change Check Selection Sets Help

What to show in graph
See current data

A

I see link data

See current solutions.

See current data, selected
See current solutions, selected
See snow data

See OSM data

~ See node data

+ see node coordinates

~ See starting andfor ending nodes for path
~ show all node sets

~ Show sets for all nodes

Step through nodes sequentially by increasing node index
Step through nodes sequentially

Display flow of a commodity

Display a strongly connected component

Display a (weakly) connected component

Display nodes

Display links

Display sets

Display points

Show all link sets
Show sets for all links

See node degree

See connected component for each node

See connected components

See number of nodes in connected components
7 see demand

“ See bus stops.

7 See tasks

 See ways with nodes

Zoom
Autoscale

Redraw
Customize VINEOPT

 See ways without nodes
See relations
See nodes in relations
_ seetags
Search in tags

Show network separately
Show map

Hide map

Zoom map to network

Show tags for a certain node:
Show tags for a certain link

Show ways containing certain node
Show relations containing a certain node

Show nodes in relations containing a certain node

INEOPT does not have Undo. Save often.

[Accepting parallellinks

Mode:

[ 369.0, y: 764.0

|inear min cost flow problem.
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Vineopt menu 5c¢

ual Network

(& VINEOPT:

|=BX

File Optimize GPS Snow Visual| Change Check Selection Sets Help
What to show in graph

See current data

See current solutions

I See link flow

See current data, selected
See current solutions, selected
See snow data
See OSM data

~ seelink solution and data
~ see link solution and data for links with positive fixed costs
~ see network design

~ see node prices

Step through nodes sequentially by increasing node index
Step through nodes sequentially

Display flow of a commodity

Display a strongly connected component

Display a (weakly) connected component

Display nodes

Display links

Display sets

Display points

See reduced costs

See minimum cut

See shortest path

See tour

Step through tour

See solution node degree

“ See strongly connected component for each node
See strongly connected components

7 See GPS info

~ See map matching

Zoom
Autoscale

Redraw
Customize VINEOPT

Show network separately
Show map

Hide map

Zoom map to network

INEOPT does not have Undo. Save often.

[Accepting parallellinks

Mode:

. 443.0, y: 768.0

|inear min cost flow problem.
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Vineopt menu 5d

B VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Snow Visual| Change Check Selection Sets Help
What to show in graph
See current data
See current solutions.
See current data, selected
See current solutions, selected

See snow data
See OSM data

[N

Step through nodes sequentially by increasing node index
Step through nodes sequentially
Display flow of a commodity
Display a strongly connected component
Display a (weakly) connected component
Display nodes -
Display links -
Display sets T Display nodes in a node set
Display points - Color node sets
Uncolor node sets
' Display nodes not in any node set
Display links in a link set
Color link sets
| uncolor link sets
Display links not in any link set
Color link types
Uncolor link types
Display nono nodes for a vehicle

Zoom
Autoscale

Redraw
Customize VINEOPT

Show network separately
Show map

Hide map

Zoom map to network

INEOPT does not have Undo. Save often. [Accepting parallel links
Mode:| [x: 148.0, y: 763.0

|inear min cost flow problem. [
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Vineopt menu 6a

(& VINEOPT:

ual Network

|=BX

File Optimize GPS Snow Visual Change| Check Selection Sets Help
Mode

Manual change of tour

Manual change of solution

Tabular change of data
Change network type

Step through all nodes

Step through all links

Handle parallel links

Change required links

Change coordinates

Addjremove many links/nodes

Multiple change of data

Swaps

Add a node at a coordinate point
Eliminate nodes with degree 2
Selectively eliminate nodes with degree 2
Merge close nodes

Make bus stops into nodes

Clean OSM data

Generate network

Change distance factor

Change cost scale factor

Handle unknown nodes

Sort link list (names)

Sort link list (indices)

simplify problem data

Editjview problem comments file
Editjview network data files
Editjview snow data files

Mode' Choose starting node for path
tode: Choose ending node for path
wap two nodes
how GPS stats between two points
leasure distance between two points
Mode: Measure distance over several points
tode: Add points and measure distance
0om to rectangle
Mode: Place map at cursor

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode:

[ 336.0, y: 762.0

|inear min cost flow problem.
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Vineopt menu 6b

B VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Snow Visual Change| Check Selection Sets Help

Mode P

Manual change of tour -

Manual change of solution /|

Tabular change of data -

Change network type " Type 1: Linear min cost flow (cost, cap, low)

Stepthroughallnodes | Type 2: Shortest path (cost)

Step through all links Type 3: Undirected {cost, req)

Handle parallel links " Type 4: Only topology

Change required links. # Type 5: Undirected {cost)

Change coordinates “ Type 6: Multicommodity flow, single orig-dest

Add/remove many links/nodes # Type 7: Multicommodity flow, multiple orig-dest

Muliple change of data ! T e

Swaps 4 Type o: Capacitated network design

Add a node at a coordinate point Type 11: Undirected (cost, type, prio)

Eliminate nodes with degree 2

Selectively eliminate nodes with degree 2 Type 13: Fixed charge network

Merge close nodes Type 0: Staircase cost network design (IP)

Make bus stops into nodes Type 20: SNDIib: D,D,M.C

Clean OSM data 4 Type 21: SNDIib: U,UMC

Generate network 4 Type 22: SNDIib: D,BM,C

Change distance factor Type 23: SNDIib: D,DE.C

Change cost scale factor Type 24: SNDIib: U,U,E.C

Handle unknown nodes Type 25: SNDIib: D,D,L,C

Autoscale coordinates Type 26: SNDIi:

Sort link list (names)
Sort link list (indices)

simplify problem data .
Editjview problem comments file
Editjview network data files /|

Edit/view snow data files

INEOPT does not have Undo. Save often. [Accepting parallellinks
Mode:| [x: 371.0, y: 765.0

|inear min cost flow problem. [
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Vineopt menu 6¢

(& VINEOPT:

e Network Optimization ] = B X

File Optimize GPS Snow Visual Change| Check Selection Sets Help
Mode P
Manual change of tour -
Manual change of solution /|

Tabular change of data .
Change network type .
Step through all nodes

Step through all links

Handle parallel links .
Change required links -
Change coordinates [ Mave nodes
‘Addjremove many linksjnodes B e T g
Multiple change of data B T e e |
Swaps “ Align graph (north west)

Add a node at a coordinate point Change from WGS84 to Sweref 99 TM

Eliminate nodes with degree 2 Place graph at LiU (Sweref 99 TM)

Selectively eliminate nodes with degree 2 place graph at Ryd (Sweref 93 TM)

Merge close nodes. Place graph at central Linkoping (Sweref 99 TM)
Make bus stops into nodes Place graph at Gamla Linkoping (Sweref 99 TM)
Clean OSM data + Place graph in Rydsskogen (Sweref 99 TM)

Generate network A

Change distance factor
Change cost scale factor
Handle unknown nodes

Sort link list (names)
Sort link list (indices)
Simplify problem data .
Editjview problem comments file

Editjview network data files /|
Editjview snow data files

INEOPT does not have Undo. Save often. [Accepting parallel links
Mode:| x: 374.0, y: 765.0

|inear min cost flow problem. [
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Vineopt menu 6d

B VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Snow Visual Change| Check Selection Sets Help
Mode P
Manual change of tour -
Manual change of solution /|
Tabular change of data .
Change network type .
Step through all nodes
Step through all links
Handle parallel links .
Change required links .
Change coordinates -
Add/remove many links/nodes I Remove links without flow
Multiple change of data  Remove antiparallel links
Swaps “ Remove alllinks
Add a node at a coordinate point Add antiparaliellinks
Eliminate nodes with degree 2 Add links to form a complete Euclidean graph
Selectively eliminate nodes with degree 2 aqd neutral links to form a complete graph
Merge close nodes Remove links not in a strongly connected component
Make bus stops into nodes Remove items not in 2-node strongly connected component
Clean OSM data “ Remove items in small (weakly) connected components
Generate network ~ Remove items in smallest (weakly) connected component
@iy T Remove all except the largest (weakly) connected component
Change cost scale factor Remove nodes with degree less or equal to one
Handle unknown nodes. Remove isolated nodes (with degree zero)
Autoscale coordinates. Remove links with cost larger than a limit
Scale coordinates Remove links of certain types
Sort link list (names) Delete salected nodes
Sort link list (indices) Delete selected links
Simplify problem data r
Editjview problem comments file
Edit/view network data files /|
Editjview snow data files
INEOPT does not have Undo. Save often. [Accepting parallel inks
Mode:| x: 353.0, y: 761.0
[Cinear min cost fiow problem. [
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Vineopt menu 6e

(& VINEOPT:

ual Network

|=BX

File Optimize GPS Snow Visual Change| Check Selection Sets Help

Mode
Manual change of tour
Manual change of solution

Tabular change of data
Change network type

Step through all nodes

Step through all links

Handle parallel links

Change required links

Change coordinates

Addjremove many links/nodes

Multiple change of data

Swaps

Add a node at a coordinate point
Eliminate nodes with degree 2
Selectively eliminate nodes with degree 2
Merge close nodes

Make bus stops into nodes

Clean OSM data

Generate network

Change distance factor

Change cost scale factor

Handle unknown nodes

Sort link list (names)

Sort link list (indices)

simplify problem data

Editjview problem comments file
Editjview network data files
Editjview snow data files

ERNNNRS

Set all demand to zero
Set all link costs to zero

Add a constant to all link costs.
Multiply alllink costs with a constant
Divide alllink costs with a constant
Set all link costs to the same value

Set link costs to random values

Add random values to al link costs
Set link costs to Euclidean distances
Round all link costs

Set all capacities to big

Add a constant to all capacities

Set all capacities to the same value
Set capacities to random values

Set all lower bounds to zero

Set all lower bounds to the same value
Set all fixed link costs to zero

Add a constant to all fixed link costs
Set all fixed link costs to the same value
Set fixed link costs to random values
Set node types equal to node degree
Set link types to random values

Set all priorities to the same value
Multiple change of node names
Renumber nodes from 0

Renumber nodes from 1

Add 1 to all node names

Subtract 1 from all node names

INEOPT does not have Undo. Save often.

[Accepting parallellinks

Mode:

¥ 318.0, y: 765.0

|inear min cost flow problem.
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Vineopt menu 7

B VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Snow Visual Change Check | Selection Sets Help
Check if graph is connected

Check if solution is connected

Check if selected links are connected
Sum up demand

Sum up link costs

Check triangle inequality

Check if there are parallel links
Check node degrees

calc dual constant

sum up flow

Check if alllinks are in a set

See max/min coordinates

See max/min GPS coordinates
Check if tour s feasible.

Check node degree of solution
Check if required graph is connected
calc required link cost

Count links of types

Check denominator of costs

Autoset costscale

INEOPT does not have Undo. Save often. [Accepting parallel links
Mode:| x: 349.0, y: 764.0

|inear min cost flow problem.
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Vineopt menu 8a

(& VINEOPT:

e Network Optimization ] = B X

File Optimize GPS Snow Visual Change Check Selection | Sets Help

Set selection mode.
Set choice mode.
Make selection
Refine selection
Add to selection
Act on selection

Read node selection
Save node selection
Read link selection

save link selection

Give coordinate bounds
Read coordinate bounds

Unselect all nodes
Unselect all links

I Select links between selected nodes
+ select links adjacent to selected nodes
+ select links between unselected nodes
+ select links from selected nodes to unselected nodes
Select links from unselected nodes to selected nodes
Select nodes adjacent to selected nodes
Select nodes adjacent to selected links
Select links adjacent to selected links
Select nodes (by table)
Select links (by table)
Select nodes with odd degree
Select nodes with certain degree
Select links with certain flow
Select links with certain capacity
Select links with certain cost
Select links with certain types
Select links with flow equal to capacity
Select links with flow equal to lower bound
Select links with flow strictly between bounds
Select links with positive reduced cost
Select links with negative reduced cost
Select links with reduced cost equal to zero
Select nodes in a strongly connected component.
Select nodes in a (weakly) connected companent
Select nodes in a way
Select links in a way
Select nodes in a relation
Select links in a relation
Select all seq long links
Select two seq long links
Unselect all nodes
Unselect all links
Invert node selection
Invert link selection

INEOPT does not have Undo. Save often.

[Accepting parallellinks

Mode:

Ix:

388.0, y: 768.0

|inear min cost flow problem.
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Vineopt menu 8b

B VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Snow Visual Change Check Selection | Sets Help
Set selection mode /|
Set choice mode -
Make selection -
Refine selection I select links with certain flow
Al s + select links with certain capacity

s 2T ~ Select links with certain cost
o Select links with certain types

Select links with flow equal to capacity

Select links with flow equal to lower bound
Select links with flow strictly between bounds
Select links with positive reduced cost

Select links with negative reduced cost
Select links with reduced cost equal to zero

Read node selection
Save node selection
Read link selection

save link selection

Give coordinate bounds
Read coordinate bounds

Unselect all nodes
Unselect all links

INEOPT does not have Undo. Save often. [Accepting parallel links
Mode:| x: 260.0, y: 768.0

|inear min cost flow problem. [
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Vineopt menu 8c

(& VINEOPT:

e Network Optimization ] = B X

File Optimize GPS Snow Visual Change Check Selection | Sets Help
Set selection mode
Set choice mode
Make selection
Refine selection
Add to selection

E AN

Act on selection Sum up costs for selected links
Sum up capacities for selected links

(el T2 22 zam Sum up demand for selected nodes

Save node selection

fizzdl (s 2z Add a constant to selected link costs

Save link selection Multiply selected link costs with a constant
@z gmalie b Divide selected link costs with a constant
Read coordinate bounds et selected link costs to the same value

Set link costs to random values
Add random values to alllink costs

Round selected link costs

Add a constant to selected capacities.

Set selected capacities to the same value

Set capacities to random values

Set selected lower bounds to the same value
Add a constant to selected fixed link costs

Set selected fixed link costs to the same value
Set fixed link costs to random values

Set node types equal to node degree

Set link types to random values

Set selected priorities to the same value
Muttiple change of selected node names

Unselect all nodes
Unselect all links

Eliminate nodes with degree 2, add cost
Eliminate nodes with degree 2, Eucl cost
Move nodes -

Linearize step costs
Remove step costs

Set all initial fixed costs to zero
Set all free capacity to zero

Add/Remove nodes /|
Swaps /|

Set selected links as required

INEOPT does not have Undo. Save often. Make selected nodes into a new node set [Accepting parallel inks
Mode: [ Export node selection <4310, y: 768.0

Hide selected nodes
T

|inear min cost flow problem.
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Vineopt menu 9

B VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Snow Visual Change Check Selection Sets | Help

Show all node sets
Show sets for all nodes
Show alllink sets
Show sets for all links

Modify sets

Save node sets on file
Read node sets from file

Save link sets for Snowplan

Save link sets on file

Read link sets from file

Remove all node sets

Remove all link sets

Make current node sets attract vehicles
Make current node sets repel vehicles
Make vehicle sets into node sets

I Tabular change of link sets

Make selected nodes into a new node st

Make selected links into a new link set

Make a node set of all nodes not in any other set
Make a link set of all links not in any other set
Add selected nodes to a node set

Add selected links to a link set

Remove selected nodes from a node set
Remove selected links from a link set

Construct node sets by k-means clustering
Make sets of links between nodes in same sets
Allocate unallocated links to random adjacent sets
Include adjacent unallocated links in a linkset
Construct random node sets

Construct random link sets

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode:

. 477.0, y: 7680

|inear min cost flow problem.
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Vineopt menu 10

B VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Snow Visual Change Check Selection Sets Help

News!
Short help in swedish
List of shortcuts
Problem info
List types
See problem comments
Remove problem comments file
Change user level
Change print level
Change directory
Remove all temporary files
Remove recent list
Cancel input phase
Flush logfile
Close logfile
See logfile
See snowlogfile
Do not draw
Do not draw outside canvas
Keep temporary files
v Use zip files
No logo at postscript
Coordinates

About

<F1>

INEOPT does not have Undo. Save often.

[Accepting parallellinks

Mode:

:514.0, y: 767.0

|inear min cost flow problem.
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Snowplan menu 1

= Snowplan in Python v3.5 - Copyright (c) 2016 Kaj Holmberg | m [ X

Nonexisting indata file
Parameter file: spar-def.par
No data read yet

Snowplan

File | Optimize View Parameters

Read network

Read parameters

Save parameters

Start variant: 50 Number of vehicles: a
Run Vineopt _ |
ove variar Read inkset from Vineopt ft for vehiclez[200 g
Time for vehicle 1: Tour | love variant: Read any linkset st: o EReiEE a0
~ External update of Inkset perp S
Time for vehicle 2: Tour || Change erder varian| Saves routes on file okmjos Weight of time: 1.0
T T Saves routes as GPX L " =
ime for venicle 3:  Em—— | " elta: 1.2
Tour | improvement variani QUIt
Timeforvenidea: - || o [ m ‘ SA: Start temp: [1000.0
| Cycle moving variant: 4 SA: Internal fter: 7
'7 SA: Cooling factor:[0.3
Total cost
0.06 T T T T
0.04 g
0.02 + g
o
§ 0.00
-0.02 - g
~0.04 | 1
~0.06 . | . " "
0 5 10 15 20 25 30

Kaj Holmberg Vineopt and friends

7 juni 2017

84 / 99



Snowplan menu 2

= Snowplan in Python v3.5 - Copyright (c) 2016 Kaj Holmberg | m [ X
Snowplan
File Optimize | View Parameters
Nonexisting indata file Solve
Parameter file: spar-def.par Step
No data read yet SR Resat step e Number of vehicles: 4
Stop o |
v v, Simplelower bound 700 T
2 . eight of cost:
Time for vehicle 1: Tour | love varian Chin lower bound  pst:[0 9 ,1-"7
Target time: 0 L1
for vehicle 2: : ime:
Time for vehicle Tour || Change erder variant: 5 Fixcoredela:os Weight of time: 1.0
e — N
Time for vehicle 3: T | Unfix ext delta:|1.2
T || improvement variant: 3 | o st temmn
Time for vehicle 4 Tour [y | 8¢ StarEtempE{1000.0
L & | iter:
Cycle moving variant: 4 SA: Internal fter: 7
'7 SA: Cooling factor:[0.3
Total cost
0.06 T T T T
0.04 - 1
0.02 - 1
=
§ 0.00 -
-0.02 1
-0.04 1
~0.06 . . \ . .
0 5 10 15 20 25 30
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Snowplan info

| Parameters:

Start variant:
0: Start from current solution.
1: Create a random allocation.
2: Start from Vineopt allocation.
: Let vehicle 1 to do everything.
Sort by x for starting node.
ort by x for ending node.
ort by x for middle point.
Sort by y for starting node.
rt by y for ending node.
ort by y for middle point.
istance from the origin to starting node.
11: Sort by distance from the origin to ending node.
12: Sort by distance from the origin to middle point.
13: Use kmeans. limits to highest number.
14: Use kmeans, limits to lowest number.
15: Use kmeans, limits randomly.
16: Use kmeans, limits min dist to center.

10: Sort by

Move variant:

0: No change of vehdo.
1: Swap two random links.
 Change some random links.

3: Move a link from a vehicle with largest number of links to a vehicle with lowest.
4: Move a link between two random vehicles that have both nodes in common
5: Swaj

p between two random vehicles that have both nedes in common.
6: Move a link, when one node is in common.
7: Swap a link, when one node is in common.

Change order variant:
0: No change of order.
wap two random elements.
2: Create a completely new order.
3: Shift the order to the right.
4: Shift the order to the left.
5: Swap one that has most with one that has least.

Improvment variant:

0: No move of cycles.

: Move cycles, one random try.

2: Move cycles, terminate when there is no improvement.
3:

Move cycles, try all combinations.
Cycle moving variant:
0: No move of cycle.
1: Try to move a random cycle between two random vehicles.
2: Try to move a cycle from a long tour to a short one.
3- Try to move a cycle between two given vehicles.
4:Try to move a cycle from a costly tour to a cheap one.

Don't forget to hit Update after change of a parameter.
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Snowplan: a run - Vadstena

B _snowplan in Python v3.5- Copyright (c) 2016 Kaj Holmberg | m [ X

Snowplan

File Optimize View Parameters
problem file: fhomeykaj/tclvineoptydata-orss15/vadstena
Parameter file: spar-def.par

Nodes: 581, links: 778 Start variant: 15 Maxiter: [30
Number of vehicles: 4 | ) ‘
o] a5 G BT L Fixed cost for vehicle:[200.0
Time for vehicle 1: 2157.76 1o, Move variant: ’37‘ Target cost: 0.0
e | Targettime: 0.0
ime for vehicle 2: 2293.53 Chi d ant:
e ENER R Fix core delta: ]1357

Time for vehicle 3: 2357.80

Unfix ext delta:[12

SA: Start temp:|1000.0
SA: Internal iter:|7
SA: Cooling factor:[0.3

Tour |

Time for vehicle 4: 2386.81 o |
E———

Improvement variant:

Cycle moving variant:

5
Jo|
3
JE]
4
JS]

Number of vehicles: 4

1T

Weight of cust

Weight of ume

++ Iter: 30, val: 13235.09, cost: 10570.42, time: 2664.66
*** New best: 12382.71, cost: 9995.90, time: 2386.81
Best obj value: 12382.71, cost: 9995.90, time: 2386.81 (found at iter 5)

14000 T T Tota[ cost T

12000 - e -
10000

Cost
3
S
o
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Snowplan: Vadstena network

Kaj Holmberg

x=495143

y=6.47958e+06

Vineopt and friends
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Snowplan: Vadstena allocation

2O+ < EiE

Kaj Holmberg

x=495276

y=6.47943e+06
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Snowplan: a run with lower bound - Vadstena

B _snowplan in Python v3.5- Copyright (c) 2016 Kaj Holmberg | m [ X

Snowplan
File Optimize View Parameters
Problem file: fhomefkaj/tcljvineopt/data-orss15/vadstena
Parameter file: spar-def.par
Nodes: 581, lin| 778

Start variant: 15 Maxiter: [30
Number of vehicles: 4 ’7 ) ‘
Fixed vehicle cost:200 1 Fixed cost for vehicle: 200.0
Time for vehicle 1: 2328.27 1o, [ i i 3 ‘ Target cost:[0.0
T L Targettime:(0.0
ime for vehicle 2: 2344.08 ch der variant:
M EERCRET = Fix core delta: 0.5

Time for vehicle 3: 2250.46

Unfix ext delta:[12

SA: Start temp:|1000.0
SA: Internal iter:|7
SA: Cooling factor:[0.3

Tour |

Improvement variant:
Time for vehicle 4: 2235.88 1o |
E———

Cycle moving variant:

5
Jo|
3
JE]
4
JS]

Number of vehicles: 4

1T

Weight of cust

Weight of ume

++ Iter: 30, val: 13088.48, cost: 10581.55, time: 2506.93

= New best: 12302.77, cost: 9958.69, time: 2344.08

Best obj value: 12302.77, cost: 9958.69, time: 2344.08 (found at iter 2)
Lower bound: 12147.58

TR Tota! cost

13000
12800 |

12600

Cost

12400

12200

12000 - - - -
0

25 30
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Vineopt with allocation - started from Snowplan

|5 VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help
© OpenstreetMap contributors.

+][58.457702 12.915142
14| [distance

Clear Points.

Eot

Granb)

eas
£ |27

1 5
ﬂagnss,sugmmgusa,snmsn I I [Accepting parallel links z
Mode: [vadstena [Nodes: 581. Links: 778. [x: 495048.3, y: 6479672.5

|[Showing all fink sets

|[Undirected graph with fink costs and required finks. [

Kaj Holmberg Vineopt and friends 7 juni 2017 91 / 99




Vineopt with allocation - zoom for manual change

ual Network |=0X
Optimize GPS Visual Change Check Selection Sets Help
prea b =
= g Odloren
E § sa
oo N e 2
e d w
Sgisrren > a 3
A0 \ X Y
o L sorgmostaren askopen ) p—
NA 5 5 Guertaia L
N s S \ 5 3 |
PR P2\ S Raamonan” - e :
% o8 Z =
N 4 - -~ Sluksstern g
T e Borggren 3 g oo
5 Folkskolon S N - i
2\ & Srsmanne Ng varah®h oo
% 2 o=l
% 4 N/ volen 2
- ¢ S s Gy BT Ty N Soirosen .
NG > 2 \
e ¢ S ’ Snogroppen 2 <
’ 5
y &% s HMooniner fom
g . z Hyocinten
g
riddaren e :
o | Ponen_ Feir
& > -
ol
= T - -
Horaten ¥
o f | L radororn
Visiopan | Kotarinastolan I z
Ribbon oo ernacon \, \
= | potusen R\ odloras
P eollen Rasisan
=\ | Fovan <
\ staven
L — e’ B Peri
=, | o i A 4.
K 0
(492755,6479771)497183,6476451) I I [Accepting paraliellinks
Mode:[ [vadistena [Nodes: 581. Links: 778 493642.3, y: 6476227.0

|[Showing i ink sets

Undirected graph with link costs and required finks.
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Vigropt: students not allocated

Persons not allocated:

ALMUFTI SUMMIA use | Ed | Del
ASPGREN ANTON use | Ed | Del /& Optimized group formation - Copyright (c) 2016 Kaj Holmberg | = [ X
SANGERIUS SEBASTIAN =Tl File Changes Aspects Optimize Parameters Sort ‘
Choose group for ALMUFTI SUMMIA (asp: 99.0 1.0 92.0 ) prev groups: 00 0 0 2
CLAESSON MARTIN use | Ed | Del s g 1
DUFBACK DENNIS Use | Ed | Del Group 1 Group 2 Group3 | Group 4 | Groups | Groups |
e == Number of persons: 0 Number of persons: 0 Number of persons: 0 Number of persons: 0 Number of persons: 0 Number of persons: 0
Sumofasp1:0.00  Sumofasp1:0.00  Sumofasp1:0.00  Sum of as| Sum ofasp 1:0.00  Sum of asp 1: 0.00
ESKILSSON SOFIE use | Ed | Del Sumofasp2:0.00  Sumofasp2:0.00  Sumofasp2:0.00  Sumofasp2:0.00  Sumofasp2:0.00  Sum of asp 2:0.00
Sumofasp3:0.00  Sumofasp3:0.00  Sumofasp3:0.00  Sumofasp3:0.00  Sumofasp3:0.00  Sum of asp 3:0.00
FLEMING THEODOR Use | Ed | Del Sum of repetition: 0.00 Sum of repetition: 0.00 Sum of repetition: 0.00 Sum of repetition: 0.00 Sum of repetition: 0.00 Sum of repetition: 0.00|
T EER == Total penalty: 211,00 Total penalty: 211.00 _Total penalty: 211.00  Total penalty: 211.00  Total penalty: 211.00  Total penalty: 211.00
[Total cost: 0.00] Pers: 40. In group: min 6, max 7] Date: 2017-05-30]
GUDJONSSON KARL FREDRIK Use | Ed | Del [Wove swap]| upate |
HABBE LISA Use | Ed | Del Weight of number: 10 Weight of Aspect 1 1 Number of groups: 6 [
HELLSING MATTIAS Use | Ed | Del = O
Weight of prev groups: 100 Weight of Aspect 210
HERO EK PONTUS use | Ed | Del J J
HAKANSSON FREDRIK Use | Ed | Del Weight of Aspect 3 1
JOHANNSENIFABIAN (= || = Read data from filefhome/kaj/tcl/basgr/16-VE-t/fT6-vt16.dat
JOHANSSON CHRISTOFFER ~ Use | Ed | Del
KRONKVIST EMMA use | Ed | Del
KVIST HANNA use | Ed | Del
LESTANDER TIM use | Ed | Del
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Vigropt: students allocated by heuristic

primin ox
Flo_Changes Aspects Optimice Paramters_sort
w1 G2 o3 sows o s
i Rem | i | unfix [asrren awton e | s | unix Rem x| unix Rem | fix | unix [eovioLw Lovisa Rem | rix | unix [swomsus e | x| unic
Rem | fix | Unix_|FLEMNG THEODOR Rem | Fn | unix [eskiLss Rem | fix | Unix [MALVAUDCECUA  Rem | Fix | Unfi | hAggE Lsk Rem | Fix | unix |a Rem | Fx | unix
st s Rem | fx | unfx | ouDjoNsSoN KanL rmemem | rix | unfie | rdeEng FeLx nem | fix | unfx [Missowjarcs  em | rix | unfie |WERocrontus Rem | rix | unx [umosTowjonan e | rox | uniic
Rem | Fx | unix Rem | Fx | Unix [xRoNKASTEWNA  Rem | Fix | Ui Rem | Fix | unix Rem | Fx | unix |SLAVERAWTON  Rem | x | Ui
nem | Fx | uni e | Fn | ot | LesranoenTn nem | x| uni nem | Fn | unix Rem | rix | unmx [Tncromawron e | x| une
Rem | Fix | unix |RDPAK LA Rem | fx | unix |vonc ol fem | Fx | unix Rem | fix | unin [ser Rem | Fix | Unix |ULANDERALEKANDER Rem | fox | unfic
Number of persos: € per
Rem | Fx | Unix [SI0LUND jonaTAN Rem | Fn | ot | waLowaNN SebasTN rem | x| Ui WLANOERHAIAR  mem | Fic | o
Ll Sumof 25 1:739.00 e
E pe Sum of s2p 2200 & Sumofasp 2:1.00
Sumofasp 1: 81400 Sumof 25p 1: 76000 m of asp 1 750,00 R e Sumofasp 1:797 00 Sumof asp 3 552.00
Sumofasp 2:3.00 Sumofasp 211,00 Sumofa5p 2:2.00
Sum ofasp 31 637.00 Sum ofasp 3: 64100 Sumofasp 3: 650,00 s Sumofasp 3: 646.00 B ety
Total penaly: 10432.67 ot penaly: 355,67 Total penaly: 10455.67 Total penaly: 10475.67
53] pers: 40, aroup: min 5, ma 7 Dare: 20170530
Nelghborhood: [Wove | Swap | Updte.
10 1 =
T — L — -
10 1
[ mn | [ —
1
[ —
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Viseopt

& Viseopt ig 2016 Kaj Holmberg | = [ X
Filled in
1 2 3 4 5 6 7 8 9
! 48
Num for row and col Cols for num and row Rows for num and col
4 7|9 5 123456789 123456789 123456789
6 1 > 2[3| | |e/s/afala 1 54| 2| 234 1 1 33jajale 1
2 |354/4| 52 33| 34| 4642 32466133| 2
4 5|9 8 4lalajaial 3 6/5/57|6j6)4]s| 3 67j3js 76| 453
afajajajals| | 54 4lal57|aas| 4 als| | |slaislale 4
5 81 sis| | [ssaaias 4 la| [als| [sl25 24| [alela| | 15
al1jajs| | lala6 34| 33| | 426 3j2ja| 3| 46
82 67 4|5 aja| 37 3| Blaj2| | 437 4| 32| 14| |al27
45446 4558 |3j33| |356/48 43 434458
7 5 7 6 2| 3 fai3| 3| o 2 8| Bjal2] | 9 2j3| 2|a| 2| | o
8 )
s 1 4 3 €)
Doonerow | Doonecol | Doonesq | Doonenum | Doone | Doall | Dotwotest | Doexttest
Get numbers | Read | Save | count | clear | quit | RunGLPK | check | info | T Altdisp
N or 12547l
R Nore 12545789
ot oo 125456785
SqCol: None 1/2]3:  SaRow: None 1|2/3]:
Fllled: 23 (of 81) Checking Indata feaslbilty: Indata feasible
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Viseopt: one step

& Viseopt ig 2016 Kaj Holmberg | = [ X
Filled In
1 2 3 4 5 6 7 8 9
1 4.8 7
Num for row and col Cols for num and row Rows for num and col
4 7|9 5 123456789 123456789 123456789
2[3| | |elajaf2| 1 ala 2j3j8| 1 33jajaja 1
3
6 1 2 2| | jajsl4/a| |52 33| 34| 4lela2 32l4l6lsjaj3l 2
4 5|9 8 4lalajsis] 8 5/5/56/6/6/4]5| 3 517j3je 76| l4las
3lajajals| | laa 4lala7|aalal 4 als| | |slajslals4
5 811 si5| | l5/8[3j3/35 4| 1| 43| | 25 2)4| 254 5
al1jajs| | lala6 24| 33| | 426 AN NG
62 6 7 4|5 aja| 37 23j2| | jBja7 8| 32| fa| |2 7
4|sl4aj5| al5| 8 3jaia| [alssla8 4j3| | |alajalalae
7 5 7 6 2| 3 fai3| 3| o 2 8| Bjal2] | 9 2j3| 2|a| 2| | o
8 ) 5
s 1 4 3 €
Doonerow | Doonecol | Doonesq | Doonenum | Doone | Doall | Dotwotest | Doexttest
Get numbers | Read | save | count | clear | quit | RunGuek | check | mfo | Attdisp
Num: (Nore 1[2/3]]56/7/a/s]:
Row: o 185458769
ot oo 125456785
SqCol: None 1/2]3:  SaRow: None 1|2/3]:
Filled: 26 (of 81) Do a one pass col fixation: Fixed position (1,9) to 7
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Viseopt: full solution by GLPK

& Viseopt ig 2016 Kaj Holmberg | = [ X
Filled In
1 2 3 4 5 6 7 8 9
15(2(4(|8(9(1|6|3 |7
Num for fow and col Cols for num and row Rows for num and col
?28/7/916 2148 5/1 123450780 123450780 123458789
1 44 28| 1 31343131
3
6/8/153/7/9]4]2 2 3 al2| alsla2 2/alalalala| 2
4 1 4 6 7 8 2 5 9 3 L) 3 45511_44 3 43 EEE 333
4 4447444 4 35 5454554
5719/ 8/1/5(34 2|6 5 3| 4| 48| | |25 23| l2/sj4| | | 5
6 24| B33 426 33)24| 3 36
8 2 5 3 9 4 6 7 1 8 7 2132 B37 B 382 B3| 2| 7
8 ajaja| ajslslas 43| | [afoalaas
7 9 3 5 2 7 8 1 6 4 9 2| 3 332 9 23| 24| 2 9
846|7(31|9|2 8|5
°(8(1|2|4/6|5|3 7|9
Doonerow | Doonecol | Doonesq | Doonenum | Doone | Doall | Dotwotest | Doexttest
Get numbers | Read | Save | count | clear | quit | RunGLPK | check | info | T Altdisp
Num: (Nore 1[2/3]]56/7/a/s]:
Row: e 1134l
ot oo 125456785
SqCol: None 1/2]3:  SaRow: None 1|2/3]:
Filled: 81 (0f 81) ~Solved problem with GLPK No unique num fixation! No unique row fixation! No unique col fixation! No unique square fixation!
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Vineopt homepage

§ Vineop-esia Frsfox ] = B X

€) © | wmkansenine

0 Google Klender -Veckan - | Vinsopt x\0. x

Earedorav Elkajsv EI0ive G Google

x @ x| G cooge x

| &~ Qs A 48 OvH e OBV M

Vieopt  Vieopt  Nieopt  Vigopt  Vikeopt  Problemdaia Lk

Vineopt

Visual network optimization

Ele Optimization Visualzation Changes tislp

Visual Lnoar Programming

z 1 0 3000 0 4000 o 12,000 %‘
P 0 2000 1 2000 0 -1.000 In:
x| o 1 1 0 1 0 3,000
s | o 0 1 0 0 1 2000
tthe top and leaving Ieftand hitpivot.
Basic variables:3 15
Pivot
Vineopt and friends News

VINEOPT is a program for visualization and optmization of graph and netvork fiow prodlems, VILEOPT is  teaching
00l that heips doing pvots i the simpex method. NILEOPT i a program for visualzaton and optimizaton o nonlinear
The codes

Mathematis a1 bULVINEOPT and NILEOPT contans possiilies

of runing sfcient opimization codes.

“The main codes are witen i TelTk by Kaj HOImberg, but he OpUization codes are vten n C and Python.

When VINEOPT and NILEOPT avatanie and
e for academic use. There e sl several codes made by Kaj Holmberg.

uhich is used for and VIKEOPT, which soives
These codes using NumPy, SciPy and
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Vineopt homepage

§ Vineop-esia Frsfox ] = B X
x @ x| G Googe x +

8 Google Kalnder-Vecan x  Vneopt M x M
€) ® [ wmiahserecpsnsesnim Tlc| v @ A %G OvE o Bv M

Earedorav Elkajsv EI0ive G Google

Vet View  Neot Voo Vikeor  Prodemdaa ks
Vineopt
Visual network optimization

2% Now best: 1000.83, cost: 953.99, time:
Best o] value: 1000.83, cost: 953.99, time: 46.84 (found at ter 12)
Lower bound: 981.29

Total cost "

Vineopt and friends News
VINEOPT i a program fo visulzation i opimization o gaph and netuork flo prodems. VILEOST i teaching
ool et hefp doing ot n the simpex e, NLEOPT s a program for visuslzaon and opimzation of ninear

“Tho coses

Mathematis a1 bULVINEOPT and NILEOPT contans possiilies

of runing sfcient opimization codes.

“The main codes are witen i TelTk by Kaj HOImberg, but he OpUization codes are vten n C and Python.

When VINEOPT and NILEOPT avatanie and
e for academic use. There e sl several codes made by Kaj Holmberg.

uhich is used for and VIKEOPT, which soives
These codes using NumPy, SciPy and
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Kaj Holmberg



The end

Questions?

kaj.holmbergQliu.se
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