Vineopt and friends
Software made by Kaj Holmberg since 2002:

Vineopt: Visual network optimization (Tcl/Tk, C, C++, fortran)
Vileopt: Visual linear optimization (Tcl/Tk)

Nileopt: Visual nonlinear optimization (Tcl/Tk, SciPy)

Vigropt: Visual group optimization (Python, Tkinter, NumPy)

Vikeopt (Snowplan): Visual k-Chinese postman problem solver (Python,
Tkinter, NumPy, SciPy, Mayavi, matplotlib, networkx)

Viseopt: Visual Sudoku help (Python, Tkinter, NumPy)

Small improvements each year/all the time/when | have the time.
Now large: vineopt 70 000 lines of code (excl opt).

Tcl/Tk good for graphics etc, bad for computations.
Python better, many extensions, Tkinter for graphics.

C good for fast computations, as is fortran.
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Vileopt starting
/B VILEOPT: Visual LP Optimization | m [ X
Eile Optimization Visualization Changes Help
Visual Linear Programming
Iter Print ﬁ
‘Welcome to VILEOPT!
No basls given.
Purpose: Manually controlled pivots in the simplex method.
Create, save, read, change problem.
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Dine

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

What to run?

k=0:
k=1:

TTTATIT
0~ oUW

+1

Quit

Run
Run
Run
Run
Run
Run
Run

Vineopt

Vileopt

Nileopt

Vineopt without maps
Vineopt for ORSS

Snowplan

Nileopt with more functions

Clean all

08: 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! |

T
Vileopt problem
5 LP-problem | m [ X
z= 40x1 +3.0x2 +3.0x3 +x4 + x5
st x1 + X2 + %3 + x4 +%x5  +x6 =100.0
50x4 +3.0x5 + X7 =20.0
20x1  +x2 +%3 +3.0x4 +4.0x5 +x8 =120.0
x1, X2, X3, x4, x5, X6, X7, x8 >=0
Close |
e




Vileopt tableau

/B VILEOPT: Visual LP Optimization | = [ X

File Optimization Visualization Changes Help

Visual Linear Programming

z= 40x1 +3.0x2 +3.0x3 +X4 +X5
st x1 +X2 +X3 + x4 +X5 +X6
5.0x4 +3.0x5 +X7
20x1 +x2 +X3 +3.0x4 +4.0x5
x1, X2, X3, 4, x5, X6, X7,

Iter Print. PS

Problem: ten1706.

\Varlables: 8. Constraints: 3.

Welcome to VILEOPT!

‘Na basls given.

Kaj Holmbe Vineopt and friends

Vileopt iteration 2
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) VILEOPT: Visual LP

[=0OX

File 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 7.000 0 0 2.000 240.000
X6 0 0 0.500 0.500 -0.500 -1.000 1 0 -0.500 40.000
X7 0 L] 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.

Baslc varlables: 6 7 1

Pivot

Iter Print. PS

Problem: ten1706.

\Varlables: 8. Constraints: 3.

Welcome to VILEOPT!

Basic varlables: 6 7 1.
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Vileopt pivot

/B VILEOPT: Visual LP Optimization | = [ X

File Optimization Visualization Changes Help

Visual Linear Programming

Bas z x1 x2 x3 x4 x5 X6 X7 x8 b
z 1 -4.0007-3.0007-3.0007-1 .0007-1.000 07 07 0 0
X6 0 1 1 1 1 1 1 0 0 100.000
X7 0 o 0 0 5.000 3.000 0 1 0 20.000
x8 0 2.000 1 1 3.000 4.000 0 0 1 120.000

Choose entering varlable at the top and leaving varlable to the left and hit pivot.
Basic varlables: 6 7 8

Pivot

Iter Print. PS

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

(Welcome to VILEOPT!

‘Baslc variables: 6 7 8.

Vileopt tabular change

Kaj Holmbe Vineopt and friends
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B Problem data | = [ X

Objective function
cl:[4.0 c2:[3.0 c3:[3.0 c4:[1.0 c5:[1.0 c6:[0.0 c7:[0.0 c8:[0.0
Constraint coefficients
all:(1.0 al2:|1.0 al3: (1.0 al4d:|1.0 al5: (1.0 al6: (1.0 al7:|0.0 als: 0.0
a2l:(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 ai4:|3.0 a35: 4.0 a36:/0.0 a37:|0.0 a3s:|1.0
Right-hand-side
b1:[100.0 b2:[20.0 b3:[120.0
Exit (no save) <F3> ‘ Save and exit |

Kaj Holmbe Vineopt and friends

7 juni 2017

6/1

8/1



Vileopt menu 1

|5 VILEOPT: Visual LP Optimization | m [ X

Optimization Visualization Changes Help

Vileopt menu 2

fisual LP

8 VILEOPT:

|=ax

Eile Optimization | Visualization Changes Help

Choose basic variables

:PE" c Visual Linear Programming T Visual Linear Programming
ecent - [ |

New Do a simplex iteration 2

Save Do a simplex iteration separately

Save As Auto opt

\Write the problem data in Latex-format Max/min? -

Write the simplex tableau in Latex-format
Write all simplex tableaus in Latex-format
Get min common denominator
Set common denominator to 1

Read temporary basis
Save temporary basis
Save basis

Save configuration
Read configuration

Delete problem flles
List problem files

System commands -
Try python
Quit <Fa>

‘ Iter Print. PS

\Welcome to VILEOPT!

‘Nc basls given.

Iter Print. PS

[Welcome to VILEOPT!

‘Na basls given.
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B VILEOPT: Visual LP Optimization | — [ X B VILEOPT: Visual LP |=0X

File Optimization Visualization | Changes Help Elle Optimization Visualization Changes | Help
Show the problem : — -
Show the Zmb\em 2 Ve e s Tabular change of data e ey i iy
Show the problem separately Add a variable
Show the simplex tableau Add a constraint
Show the simplex tableau 2 Delete variables
Show the simplex tableau separately. Delete constraints
Show/print the problem data Multple change of data o
Clear display Editjview problem data file
Resize canvas Edit/view problem comments file
Customize Vileopt .

Iter Print PS Iter Print. PS
Welcome to VILEOPT! ‘Welccume to VILEOPT!
No basls given. ‘Nu basls given.
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Vileopt menu 4b

| VILEOPT: Visual LP Optimization | m [ X

File Optimization Visualization Changes | Help

Add a variable

Add a constraint
Delete variables

Delete constraints.
Multiple change of data

Tabular change of data

Edit/view problem data file
Edit/view problem comments file

Visual Linear Programming

I Set all obj coeffs to the same value
Set all rhs to the same value

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

Add a constant to all rhs.

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

Iter Print. PS

[Welcome to VILEOPT!

|Na basls given.

Kaj Holmberg Vineopt and friends

Nileopt starting
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B NILEOPT: Nonlinear Optimization | = [ X

Eile Oy Graphic

My functions Help

Nonlinear Programming

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

Down

Zoom in Turn Zoom out

View angle 1

o

‘ Edit | step ‘ Run ‘ Start point | Clear plot

Function | Method | Cobyla H

‘Varlables: 0. Constraints: 0.

Welcome to NILEOPT!

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

Kaj Holmberg Vineopt and friends
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Vileopt menu 5

File Optimization Visualization Changes Help

/B VILEOPT: Visual LP Optimization | = [ X

Help text in swedish Visual Linear

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

About <F1>

Iter Print. PS

(Welcome to VILEOPT!

‘Na basls given.

7 juni 2017

Nileopt purpose

lllustrate 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.

7 juni 2017
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Nileopt

|5 NILEOPT: Nonlinear Optimization | = [ X
File O v Graphic ion My functions  Help
Nonlinear
3D function plot Contour plot
2
.
2.00
Problem:
Varlables: x1 x2 icys rewlniliecton
J 30+ up -
min obj: 3.0x112+x2"3-1.0x1x2-3.0x1 Left | @i Right ‘
subjectto con1:-1.0x2 <=0 Down
subject to con2: 2.0x1+x2 ¢=1 Zear | Turn Tl eI ‘
r View angle 1
Fl
‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function ‘ Method ‘ Cobyla ‘ ‘Froblem: ten1704-02. ‘Varlables: 2. Constraints: 2.
[Function: File_ten1704-02 [(2.408 2.326)
‘Ncu starting pointgiven. Value: - . Method: Steepest descent. Good line search.

Nileopt layout 2

7 juni 2017

Eile Of vi

Graphic My functions Help

/B NILEOPT: Nonlinear Optimization | = B X

Nonlinear Programming
Contour plot
2.

3D function plot : ] i /’ !
m J / /

-\

Problem:

.00 2.00

Varlables: x1 x2
min obj: 3.0x142+x243-1.0x1x2-3.0x1

subjectto con1:-1.0x2 <=0
subjectto con2: 2.0x1+x2 <=1

Move view of function
JENT N
Left Center Right
o

View angle 1

Edtt | step | Run | Startpoint | Clearplot | Function | Method | Cobyia | ‘pmbmm;mmmu)z_

Variables: 2. Constraints: 2.

Function: Flle_ten1704-02

1107 2.101)

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

[

Kaj Holmber Vineopt and friends
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Nileopt feasible set

|5 NILEOPT: Nonlinear Optimization | = O X

File Opti Graphic

My functions  Help

Nonlinear

3D function plot

Contour plot

Problem:
Varlables: x1 x2 NoverewniRecton
J 30+ up +
min obj: 3.0x142+x243-1.0x1x2-3.0x1 e | conter Rght |
subject to con1: -1.0x2 <=0 Down
subject to con2: 2.0x1+x2 ¢=1 Zear | i Zoom out ‘
¥ View angle 1
E
‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function | Method ‘ Cobyla ‘ ‘Froblem: en1704-02. ‘Varlables: 2. Constraints: 2.
[Function: File_ten1704-02 [(2.168 1.233)

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

Kaj Holmbe Vineopt and

Nileopt: Rosenbrock
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") NILEOPT: Nonlinear Optimization | = [ X

File Opti Graphic My functions ~Help

Nonlinear

3D function plot

Contour plot

Problem:
Variables: x1 x2 Move view of function
J 30+ up +
min obj: 100x1"4+100x2"2-200X1/2x2+X142-2X1+1 = |m Right ‘
Down
zoomin | Turn | Zoom out |
; View angle 1
F
‘ Edit | step | Run | startpoint | Clearplot | Function | Method | Cobyla | ‘Frcublem: fu_F f -2.C 0.
‘Funcllcm: Rosenbrock |(-2.335 2.919)

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

[

Vineopt and

7 juni 2017
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Nileopt: Rosenbrock - 3D view

File Optimization Visualization Graphic My functions Help

NILEGPT: Nonlinear Optimization = [ X

Nonlinear

3D function plot

Contour plot

2700.00 N
2400.00 B

3000.00 l \\\\ \\ \\\

2100.00
1800.00
1500.00
1200.00

= MayaviScene 1 | m [ X

» IENEIEDE® = 46| &

900.00
600.00
300.00

0.00

-2.00 -1.00 0.00 1.0

Variables: x1 x2

min ob): 100x144+100x2"2-200x1"2X2+X1

Move view of function
vp | |
Center Right
Down
Zoom out

View angle 1

‘ Edit \ Step \ Run \ Start point | Clear plot | Function \ Method \ Cnby\a‘ ‘pmb|em;1u7.

2 2. C 0.

‘Funcllun: Rosenbrock

[04822.029)

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

Kaj Holmberg Vineopt and friends

Nileopt: Rosenbrock: Steepest descent

J
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Fle O Graphic

My functions Help

/) NILEOPT: Nonlinear Optimization | = [ X

Nonlinear

3D function plot

Contour plot

Problem:
Variables: x1 x2 CEUETCHT D
J 30+ up +
. A, Y »; A T |
min ob]: 100x174+100x2"2-200x142X2+x142-2X1+1 Left | Center Right ‘
Down
zoomin | Turn | Zoom out |
; View angle 1
-
‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function ‘ Method ‘ Coby\a‘ ‘Frcublem:lui. } -2.C 0.
‘Funcllcm: Rosenbrock ‘(—2.&00 -0.485)
‘Cunem point: 0.971 0.943. Value: 0.0008354. lteration: 1000 Method: Steepest descent. Good line search. ‘Max iter

7 juni 2017

21 /1

23 /1

Nileopt: Rosenbrock: Steepest descent

|5 NILEOPT: Nonlinear Optimization | = O X
File Opti v Graphic My functions Help
Nonlinear
3D function plot Contour plot
3.00 -
i \\\ \
| NN
\\ N
~
2. Ly SN —
N
\\\\ N
ALY -
\\ .
I N
By
e
\ \\
A
A
A
RN
N
AN
AN
100
Problem:
Varlables: x1 x2 s ewniRecton
J 30+ up -
min obJ: 100x1/4+100x242-200x1/2x2+x142-2x1+1 Left | @i Right ‘
Down
zoomin | Turn | Zoom out |
r View angle 1
E
‘ Edit ‘ step ‘ Run ‘ Start point | Clear plot | Function | Method ‘ Coby\a‘ ‘Froblem:!ui. } :2.C 0.
‘Funcllcm: Rosenbrock |(1).642 1.526)
‘Gunem polint: -0.068 0.016. Value: 1.155. lteration: 17 Method: Steepest descent. Good line search.

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

File Opti Graphic

My functions ~Help

") NILEOPT: Nonlinear Optimization | = [ X

Nonlinear

3D function plot Contour plot

300
i \\\ N
\ \ AN
\\ | NN
NS

Problem:

Variables: x1 x2

Move view of function

J 30+ up +
min obj: 100x1"4+100x2"2-200X1/2x2+X142-2X1+1 Left | Center Right ‘
Down
zoomin | Turn | Zoom out |
; View angle 1
F
‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function | Method ‘ Coby\a‘ ‘meem;ﬁL, } 2. C 0.
‘Funcllcm: Rosenbrock |(-1 916 1.526)

‘Cunem point: 1.000 1.000. Value: 0. Iteration: 37 Method: Conjugate gradient (Fletcher-Reeves). Good line search.

‘Grad lent small

Kaj Holmbe Vineopt and friends
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Nileopt: Himmelblau, local optima Nileopt: Eggholder

B/ NILEOPT: Nonlinear Optimization | — [ X B/ NILEOPT: Nonlinear Optimization | — [ X
v Graphic ion My functions  Help Eile Opti Graphic My functions  Help

Eile 0f

Nonlinear Nonlinear
3D function plot Contour plot 3D function plot Contour plot

b :
1000. 100,00 Far e Sl 3
500.00 X 500.00 X ~1000.00 -500.00 0.00 500.00 1000.00
Problem: Problem:
Varlables: x1 x2 v ewliinction Gl ‘:Z:agﬁz Move view of function
J 30+ up -(x2+47)*sin(sqrt(abs(x2 +x1*0.5+47))) +sin(sqrt(abs(x1-(x2 +47))))*(-x1); J 30+ up
miN obj: X144+X204+2X142X2+2X1X242-21X142-13X212-14X1-22x2+170 e | conter Rght | e | conter Rght |
Down Down
zoomin | Tum | Zzoom out | zoomin | Turn | Zoom out |
r View angle 1 r View angle 1
Fl E
‘ Edit | step | Run | startpoint | Clearplot | Function | Method | cobyla | ‘Froblem:luj } 2. C 0. ‘ edit | step | mun | startpoint | Clearpiot | Function | method | ¢ | ‘Froblem:!u7 } 2. C 0.
[Function: Himmelblau |-6.545 -0.145) [Function: Eggholder [(1408.141 -744.186)
‘Gunem polnt: 3.000 2.000. Value: 0. lteration: 7 Method: Steepest descent. Good line search. ’7 ‘Slarllng polint: 2.068 0.814. Value: 0. lteration: 7 Method: Steepest descent. Good line search. ’7
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Nileopt menu 1 Nileopt menu 2

|5 NILEOPT: Nonlinear Optimization | = [ X |5 NILEOPT: i imization | = 01 X

Eile | Optimi; i Graphic i My functions Help Eile  Optimi vi Graphic optimization My functions Help

Open Nonlinear Programming Choose starting point | Nonlinear Programming

Recent - — Solve with Cobyla

Read model file Choose method o

New Edit problem

save |

cave As Evaluate =

Write model file

intjview I Export contour as postscript
View contour as postscript
Save sequence
PR Print contour
seq Export 3D as postscript
Read pmo-sequence ; )
View 3D as postscript
Delete problem files orint 3D
;‘Sttpmh‘e"' mesd Export model as postscript
S GRS | View model as postscript
Quit <F4~ Print model
Problem: Problem:
Move view of function Move view of function
J 3D+ up J 30+ up +
Left | center Right | Left Center Right
Down Down
zoomin || Tumn | Zzoomout | zoomin | Tum | Zoom out
i View angle 1 i View angle 1
| Fl

| ear | step | Run | startpont | clearpiot | Function | Methoa | cobya I [varables: 0. Gonstraints: o. | Edic | step | Aun | Stapoint | Clearplot | Function | Method | Cobyia Il [vartables: 0. Constraints: 0.
Welcome to NILEOPT! ’7 ‘Weloume 1o NILEOPT! r
No starting point given. Value: -. Method: Steepest descent. Good line search. ’— ‘Nu starting pointgiven. Value: -. Method: Steepest descent. Good line search. ’7
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Kaj Holmbe Vineopt and friends

Nileopt menu 2b

| NILEOPT: =4
Eile O ion | vi 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 solution point in model
Evaluate starting point in model
Evaluate objective function gradient in starting point
Evaluate objective function Hessian in starting peint
Get: 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
J 3D+ up
Left ‘ Center Right ‘
Down
zoomin | Tum | Zoom out |
¥ View angle 1
-
| Edit ‘ Step ‘ Run | Start point | Clear plot | Function ‘ Method ‘ Cobyla ‘ ‘ Varlables: 0. Constraints: 0.
[Welcome to NILEOPT! [
|Nu starting point given. Value: -. Method: Steepest descent. Good line search. ’7

7 juni 2017

Nileopt menu 3b

B NILEOPT: Nonlinear Optimization | = [ X

Eile Of Graphic My functions Help
Graph window - Nonlinear Programming
Math window I Show the problem
Clear plot Show gradient of objective function

Redraw 3D and contour graph Show gradient of constraint functions

Customize Vileopt + Show hessian of objective function
Show hessian of constraint functions
Show problem nice

Problem:

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

Down
Zoom in Turn Zoom out

y View angle 1
|

‘Varlables: 0. Constraints: 0.

Edit | step | Run | startpoint | Clearplot | Function | wMethod | cobyla H

Welcome to NILEOPT!

=1

‘Nu starting polnt given. Value: -. Method: Steepest descent. Good line search.

Vineopt and fi
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Nileopt menu 3a

| NILEOPT: | =0 X
File O Graphic My functions Help
Graph window *" Resolution -
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 peint
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
Zoom in Turn Zoom out
¥ View angle 1
\ Edit \ Step \ Run \ Start point | Clear plot | Function | Method | Cobyla | ‘ |Varlables: 0. Constrainis: 0.
Welcome to NILEOPT! [
‘No starting point given. Value: -. Method: Steepest descent. Good line search. ’7
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B NILEOPT: Nonlinear Optimization | m [ X
File O v Graphic My functions Help
Choose direction method Nonfinear
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:
Move view of function
J 3D+ up
Left | center Right |
Down
zoomin | Tum | zoom out |
y View angle 1
|
‘ Edit ‘ Step | Run | Start point | Clearplot | Function | Method ‘ Cobyla ‘ ‘ 'Varlables: 0. Constraints: 0.
(Welcome to NILEOPT! []
‘Nu starting point given. Value: -. Method: Steepest descent. Goed line search. ’7
31 /1 Vineopt and fi 7 juni 2017
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Nileopt menu 5 Nileopt menu 6

|/ NILEOPT: Nonlinear Optimization | = [ X NILEOPT: Nonlinear Optimization = [ X
o File Qptimizati isualization Graphic optimization My functions Help

FEile

Graphic optimizati My functions

No Short help text in swedish

Nonlinear Programming
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>

= Methods | = [ X
Choose search direction method
* Cobyla
 Steepest descent
¢ Newton's method
¢ Levenberg (convexified Newton)
 Levenberg-Marquardt (convexified Newton)
" Melder-Mead's metod
Problem: Problem: " Conjugate gradient (Fletcher-Reeves)
Mave view of function " Conjugate gradient (Polak-Ribiere) function

J 3D+ up " Conjugate gradient (Hestenes-Stiefel) J +
Left | center Right | @ Qe ([T J Right
 Quasi Newton (Broyden)
Down " Quasi Newten (SR1)

zoomin || Tum | Zoomout | {1GuasHewton](BEG) | zoomout
Y View angle 1 View angle 1

|
‘ Edit | step \ Run \ Start point | Clear plot | Function | Method \ Cobyla H |Var|ables:(]_Constralms:(]_ ‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function ‘ Method ‘ Cobyla H |Varlables:o.Cunstralnls: .
Welcome fo NILEOPT! il Welcome to NILEOPT! i
‘Nuslanlng point glven. Value: -. Method: Steepest descent. Good line search. ’— ‘Nuslarllng pointgiven. Value: - . Method: Steepest descent. Good line search. ’7

Vi 331 Ziiz2017 3471
Nileopt menu 7 Nileopt: Quadbasin

") NILEOPT: Nonlinear Optimization | = [ X
Eile Opti v Graphic My functions Help
Nonlinear
NILEOPT: Nonlinear Optimization m B X 30 fanction piot
Eile Qptimization Visualization Graphic optimization My functions Help
Nonlinear Programming
irg.
® Functions | = 0.X. |
Choose a function ol
A DU
 Function 71 (Schwefe) - B
« Function 0 (current) * & ST T @RS Function 35 (Ackley) - © Function 53 (Hosaki) - Function 72 (StyblinskiTang) *| \\\.\\\\@,\\\\\n
 Function 1 (First) * e e  Function 36 (Beale) -  Function 54 (Leon) -  Function 73 (Quintic) - )
e e e _ function 1o () punction 37 (sohachevkyn) - Function s> (wayas) - Funtion 74 (osak) -
 Function 3 (Cowboyhat) * e e  Function 38 (Bohachevsky2) - Function 56 (McCormick) - Function 75 (Alpine) -
 Function 4 (H-Func 0) * e ’ « Function 39 (Booth) -  Function 57 (Michalewitz) - Function 76 (Bird) -
 Function 22 (Six hump camel back) - | Funct i
 Function 5 (Smple) * T evon a3 (b Function 40 (Branin) -  Function 58 (Multimod) - Function 77 (K-Spring) -
 Function 6 (Rosenbrock mod) * ron 24t une 31 4  Function 41 (Branin2) - Function 59 (Pavian) - Function 78 (Quadbasinl) -
 Function 7 (H-Func 4) * e  Function 42 (Camel3) -  Function 60 (Rana) - Function 79 (Quadbasin2) -
 Function 8 (Holm1) * Rttt  Function 43 (Camele) -  Function 61 (Rastrigin) - Function 80 (Quadbasin3) -
Function 9 (K1) * o 2 () © Function 44 (Chichinadze) - Function 62 (Rastrigin2) - Function 85 (Superbowl1) -
 Function 10 (Three hump camel back) * P poni  Function 45 (Easom) -  Function 63 (Schafferl) - Function 81 (Superbowl2) - Problem:
 Function 11 (H-Func 2) + e e © Function 46 (Eggholderl) - Function 64 (Schaffer2) - Function 82 (Superbowl3) - var x1; var x2; WMove view of function
© Function 12 (H-func 5) * e e (kies)  Function 47 (Exp2) -  Function 65 (Shekel2) - Function 83 (Lennardjones) - minimize Obj:
 Function 13 (Himmelblau) *  Function 48 (Freudenstein-Roth) -~ Function 66 (Shubert) -  Function 84 (K_dip) - X174-16%X1°2+5*X1+x2~4-16%x2 "2 +5*x2+10%sin(10*x1*x2); o up
 Function 14 (Booth) *  Function 49 (Goldstein-Price) - Function 67 (Shubert2) - Function 86 (Kajs_snakel) - Lot | conter Rght |
 Function 15 (Zett) * e 22 (i) Function 50 (Griewank2) - Function 68 (Shubert3) - Function 87 (Kais_snake2) -
 Function 16 (K3) * o 3a oty +  Function 51 (Hansen) -  Function 69 (Trecanni) - Function 88 (Kais_snake3) - Down
 Function 17 (Cube) *  Function 52 (Himmelblauz) - Function 70 (Trefethend) - Function 89 (Kajs_snaked) - —
Eak || step || Fum  Function 90 (Kajs_snakes) - zoomin | Turn | Zoom out |
_— EwErgiel
Welcome to NILEOPT! i u
‘ Edit ‘ Step ‘ Run ‘ Start point | Clear plot | Function | Method ‘ ‘ ‘Frcublem: U Q il } 2. C 0.
[Function: Quadbasint [1418.848 -1011.628)
‘Slanlng point: 2.068 0.814. Value: -54.914. lteration: 7 Method: Steepest descent. Goed line search. ’7

Vineopt and friends 7 juni 2017 35 /1 Vineopt and friends 7 juni 2017 36 /1



Nileopt: Superbowl

|5 NILEOPT: Nonlinear Optimization | = [ X

Eile 0f My functions Help

Graphic

Nonlinear

3D function plot

50.00
45.00
40.00
35.00
30.00

25.00 ~10.00
20.00 00
15.00
10.00

5.00

0.004 10.00
-10.00 -5.00 0.00 5.00 10.00

’5.00

Problem:

Contour plot

var x1; var x2;
minimize Obj:
0.5*sqrt(2*R) +2*sin(3*R)+0.2*R where R = x1°2 + x2"2+0.0001;

J 3D+ up
Left

Move view of function

&

| Center Right ‘
Down
zoomin | Tum | Zzoom out |
¥ View angle 1
F
‘ Edit ‘ step ‘ Run ‘ Start point | Clear plot | Function ‘ Method ‘ ‘ ‘Frcblem:lL 1.{ 2. C 0.
[Function: Superbow1 -6.780 -5.145)

‘Slarllng point: 2.068 0.814. Value: 4.114. lteration: 7 Method: Steepest descent. Good line search.

friends

Kaj Holmbe

Nileopt: Kaj's snake 1

7 juni 2017

/) NILEOPT: Nonlinear Optimization | = [ X

Graphic My functions Help

Nonlinear

3D function plot

Contour plot
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Problem:

var x1; var x2;
minimize Obj:
0.5%5qrt(2#r)+2*d"2+0.2°r where r = x1°2 + x2°2 and d = 3*sin(x1) - x2;

J 30+ up
eft |

=

Move view of function

Center Right ‘
Down
zoomin | Turn | Zoom out |
View angle 1

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

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

‘F unction: KaJs_snake1

[10.0522781)

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

[
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Nileopt:

|5 NILEOPT: Nonlinear Optimization | = O X

My functions  Help

Graphic

Nonlinear

3D function plot

Contour plot
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Problem:

var 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
Left | Center Right \
Down
zoomin | Turn | Zoom out |
y View angle 1

‘ Edit ‘ step ‘ Run ‘ Start point | Clear plot | Function | Method ‘ ‘ ‘Frcb|em;[u7K7d|p_

‘Varlables: 2. Constraints: 0.

‘Fundlcn: K_dip

[¢16:230 11.860)

‘Slarllng polint: 2.068 0.814. Value: 9.886. lteration: 7 Method: Steepest descent. Good line search.

Kaj Holmbei Vineopt and friends

Nileopt: Kaj's snake 2

7 juni 2017

My functions ~Help

Graphic

B NILEOPT: Nonlinear Optimization | m [ X

Nonlinear

3D function plot

Contour plot

Problem:

var x1; var x2;
minimize Obj:
1.3%0°2+2%¢~2+0.2°r where d = 3*sin(x1)- X2, ¢ = 7*sin(0.1*x1)- X2 and r = X1°2 + X2°2;

J 30+ up
eft |

Move view of function

Center Right ‘
Down
zoomin | Turn | Zoom out |
View angle 1

=

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

‘Frcble m: fu_Kals_snakez Varlables: 2. Constraints: 0.

‘F unction: Kajs_snake2

|(-48.168 4.186)

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

[
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Vineopt starting

|5/ VINEOPT: Visual Network Optimizati

Eile Optimize GPS Snow Visual Change Check Selection Sets Help

INEOPT does not have Undo. Save often.

[Aceepting parallel links

Mode: |

[x:3.0,y: 622.0

[Cinear min cost flow problem.

Kaj Holmberg Vineopt and friends

Vineopt: undirected graph

7 juni 2017

/B VINEOPT: Visual Network Optimization | = [ X

Flle Optimize GPS Visual Change Check Selection Sets Help

VINEOPT

(172,650)-(854,138)

[ [Accepting parallel links

Mode: | ten1706-02

|Nodes: 0. Links: 14.

[x: 353.7, y: 254.0

|Undirected graph with link costs.

Vineopt and friends

Kaj Holmberg

7 juni 2017
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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

Vineopt: MST

7 juni 2017

/) _VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Visual Change Check Selection Sets Help
VINEOPT
(172,650)-(854,138) [ [Accepting parallel links
Mode: | ten1706-02 |Nodes: 0. Links: 14. [x: 363.7, y: 326.0
|Undirected graph with link costs. [Total cost: 35.0

Vineopt and friends

Kaj Holmberg

7 juni 2017

42 /1

44 /1



Vineopt: 1-tree

Vineopt: TSP

/8 VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help

/) VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help

VINEOPT

VINEOPT

[Accepting parallel links

I
|Nodes: 0. Links: 14. [x:368.3, y: 254.0

(172,650)-(854,138)
ten1706-02

Mode: |

[ [Accepting parallel links

(172.650)-(854,138)
[x: 367.7, y: 416.7

ten1706-02 |Nodes: 0. Links: 14.

[Total cost: 45.0

|undirected graph with fink costs.

Mode: |

|undirected graph with fink costs. [Total cost: 41.0

7 juni 2017

/) _VINEOPT: Visual Network Optimization | = [ X

[Accepting parallel links

[x:585.0, y: 514.7

[Total cost: 25.0

Kaj Holmbe

Kaj Holmbei Vineopt and friends 7 juni 2017 45 /1 Kaj Holmbei friends
/B VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help File Optimize GPS Visual Change Check Selection Sets Help

VINEOPT VINEOPT
(172,650)-(854,138) [Accepting parallel links (172,650)-(854,138) I
Mode: | ten1706-02 |Nodes: 0. Links: 14. [x: 595.7, y: 515.3 Mode: | ten1706-02 |Nodes: 0. Links: 14.
|Undirected graph with link costs. [Total cost: 88.0 |Undirected graph with link costs.

7 juni 2017 47 /1 Kaj Holmbei Vineopt and friends
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Vineopt: directed network Vineopt: min cost flow

/) VINEOPT: Visual Network Optimization | = [ X /8 VINEOPT: Visual Network Optimization | = [ X
File Optimize GPS Visual Change Check Selection Sets Help File Optimize GPS Visual Change Check Selection Sets Help
VINEOPT VINEOPT
(171,640)-(853.128) [ [Accepting parallel links (171,640)-(853.128) [ [Accepting parallel links
Mode: | [ten1706-01 |Nodes: 0. Links: 14. [x: 362.0,y: 2413 Mode: | [ten1708-01 |Nodes: 0. Links: 14. [x:363.3,y:277.3
|Linear min cost flow problem. Starting node: 1. Ending node: 9. [ |Linear min cost flow problem. Starting node: 1. Ending node: 9. [Total cost: 146.0
Kaj Holmber Vineopt and friends 7 juni 2017 49 /1 Kaj Holmbei Vineopt and 7 juni 2017 50 /1

Vineopt: solution in tables Vineopt: Ryd - student part

/) _VINEOPT: Visual Network Optimization | = [ X

Flle Optimize GPS Visual Change Check Selection Sets Help

VINEOPT

B Currentdata | = [ X

Total cost: 146.0
Link: 8:

0: (1,2): Cost: 6.00, Cap: 99999999, Flow: 3, Red cost: @,
Link: 1: (1,9): Cost: 5.00, Cap: 99999999, Flow: 7, Red cost: @,
Link: 2: (2,5): Cost: 5.00, Cap: 99999999, Flow: 3, Red cost: @,
Link: 3: (2,8): Cost: 6.00, Cap: 99999999, Flow: 0, Red cost: 4,
Link: 4: (3,4): Cost: 7.00, Cap: 99999999, Flow: 0, Red cost: 6,
Link: 5: (5,3): Cost: 5.00, Cap: 99999999, Flow: 3, Red cost: @,
Link: 6: (5,4): Cost: 6.00, Cap: 99999999, Flow: 0, Red cost: @,
Link: 7: (6,4): Cost: 6.00, Cap: 99999999, Flow: 4, Red cost: @,
Link: 8: (6,5): Cost: 5.00, Cap: 99999999, Flow: 0, Red cost: 5,
Link: 9: (7,6): Cost: 7.00, Cap: 99999999, Flow: 0, Red cost: 6,
Link: 1@: Cost: 3.00, Cap: 99999999, Flow: 4, Red cost: @,
Link: 1 Cost: 3.00, Cap: 99999999, Flow: 0, Red cost: 1,
Link: 1: Cost: 5.00, Cap: 99999999, Flow: 3, Red cost: @,
Link: 13: Cost: 3.00, Cap: 99999999, Flow: 4, Red cost: @,

Dismiss <F3> Save in file Print

(532440,6475263)-(534311,6473860) T [Accepting parallel links
Mode: | [studentryd |Nodes: 387. Links: 519. [x: 532046.4, y: 6474271.2

|Undirected graph with link costs and required links. |

Kaj Holmber Vineopt and friends 7 juni 2017 51 /1 Kaj Holmbei Vineopt and 7 juni 2017 52 /1




Vineopt: Ryd - student part with OSM background

& VINEOPT: Visual Network Optimization | = 01 X |

} File Optimize GPS Visual Change Check Selection Sets Help

<
(532440,6475263)-(534311,6473860) [Accepting parallel links
Mode: | |studentryd [Nodes: 387. Links: 519. [x: 532386.3, y: 6474024.4

Undirected graph with fink costs and required finks. I

Kaj Holmberg Vineopt and friends

Vineopt: MST in Ryd

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

*{+] [58.410075 15578656 - 7 3 Lyl
; AL

B VINEOPT: Visual Netwerk Optimization | m [ X ‘

Mode: [Choose ending node
Press left button to mark ending node.
|Undirected graph with link costs and required links. Starting node: 101. [Total cost: 1658.389

|studentryd [Nodes: 387. Links: 519. [x: 5338117, y: 6474512.0

Kaj Holmberg Vineopt and friends

Vineopt: shortest path in Ryd

] File Optimize GPS Visual Change Check Selection Sets Help

15| |distance

© OpenStreetMap contributors
i 58.414729 15.571232 3

5 VINEOPT: Visual Network Optimization | = 0 X |

Mode: [Choose ending node |studentryd [Nodes: 387. Links: 519.

Press left button to mark ending node.

[Undirected graph with link costs and required links. Starting node: L01.

[Total cost: 103.558005

Kaj Holmberg Vineopt and friends

Vineopt: Chinese postman in Ryd

Eile Optimize GPS Visual Change Check Selection Sets Help
© OpenstreetMap contributors

1+ [58.413133 15.574236

distance

Clear Points

(B VINEOPT: Visual Netwerk Optimization | m [ X ‘

Mode: [Choose ending node |studentryd [Nodes: 387. Links: 519.

[x: 533550.6, y: 6474850.2

Press left button to mark ending node.

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

[Total cost: 3918.618

Kaj Holmberg Vineopt and friends



Vineopt: Chinese postman in Ryd - zoom 1 Vineopt: Chinese postman in Ryd - zoom 2

[ VINEOPT: Visual Network Optimization | = [ X |5 VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help | File Optimize GPS Visual Change Check Selection Sets Help
= © OpenStreetMap contributors=" 7 Z2

© OpenStreetMap contributors
+[58.410930 15566447
16| |distance

Clear Points | *
Q

s distance

Skalland

forstoon
okburen
Tnkobinds
BUOHuDD
Stora
cojon

P Kina Tha
=
Herbon 2R T
e Apotheke
3N =
kil ] ) Kl ] D)
(532440.6475263)-(534311,6473860) [ [ [Accepting parallel links (532440.6475263)-(534311,6473860) [ [ [Accepting parallel links
Mode: [Choose ending node |studentryd [Nodes: 387. Links: 519. [x: 533007.5, y: 6474601.1 Mode: [Choose ending node |studentryd [Nodes: 387. Links: 519. [x: 5330204, y: 6474677.4
||Press left button to mark ending node. ||Press left button to mark ending node.
|[Undirected graph with link costs and required links. Starting node: 101. [Total cost: 3918.618 |[undirected graph with link costs and required links. Starting node: 101. [Total cost: 3918.618
Kaj Holmbei Vineopt friends 7 juni 2017 57 /1 Kaj Holmb Vineopt and friends 7 juni 2017 58 /1
/8 VINEOPT: Visual Network Optimization | m [ X /) VINEOPT: Visual Network Optimization | m [ X
File Optimize GPS Visual Change Check Selection Sets Help Eile Optimize GPS Visual Change Check Selection Sets Help
© OpenstreetMap contributors 2 = © OpenstreetMap contributors ; =
+]/58.411095 15.564403 2 +58.453885 14.909649 i ; E919
18] |distance 2 14 |distance ~— Wb S /
Clear Points | 1 =1 Clear points N "
3 1 - ; E019
Rydshallen 5
= =
Nya Rydsskolan
26
Grant
v -
Farskalon T < {
Kokburken
1 E919
Familjecentralen 7
G Solkatten Eo10 [
Uink5pings
budoKIuBD,
= N ~ |
kil ] ) 4 ] D)
(532440,6475263)-(534311,6473860) [ [ |Accepting parallel links (492755,6479771)-(497183,6476451) | [ |Accepting parallel links
Mode: [Choose ending node |studentryd [Nodes: 387. Links: 519. [x: 532867.6, y: 6474510.6 Mode: [Choose ending node |vadstena [Nodes: 581. Links: 778. [x: 492822.2, y: 6478390.9
||Press left button to mark ending node. Press left button to mark ending node.
|[Undirected graph with link costs and required finks. Starting node: 101. [Total cost: 3918.618 Undirected graph with link costs and required links. Starting node: 101. Ending node: 68. [

Kaj Holmbei Vineopt 7 juni 2017 50 /1 Kaj Holmb Vineopt and friends 7 juni 2017 60 /1



Vineopt: GPS-track: home - Tornby

File Optimize GPS Visual Change Check Selection Sets Help

© Openstreethap contributors
+][58.420595 15.680065 4 p
13| |distance i

Clear Points | §
= Tornby
4 =

E1057 -
% St

" allerstad

Linkoping !
it

* Tinnerd
eklandskap,

£708

E1060

E7%

uinkapings 4
motsrstadion
(Suestac)

kil
(535776.6477248)-(544868,6470428)

[Accepting parallel inks
1536121«

[
Mode: [Choose ending node [ [Nodes: 45. Links: 44.

be

y: 6473

061.8

||Press left button to mark ending node.

|[Undirected graph with link costs. Starting nede: . Ending node: .

Kaj Holmbei Vineopt and friends

Vineopt: GPS-track with few errors: round trip

7 juni 2017

File Optimize GPS Visual Change Check Selection Sets Help

B VINEOPT: Visual Network Optimization | = [ X

© OpenstreetMap contributors
+|[58.417179 15.614319
11| [distance

Clear Points

R o

23 o ]
i unkol
Linkoping

e
g

ity Airprt
™

B |
a 24 o
'/
Ay \ NS
i >
518675,6477091)-(543454,6458506) [ [ |Accepting parallel links
Mode: [Choose ending node [ [Nodes: 385. Links: 384. [x: 522020.1, y: 6466079.3

||Press left button to mark ending node.

|[Undirected graph with link costs. Starting node: 100. Ending node: 67.

Vineopt and friends
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Vineopt: bad GPS-track: Halvvattern

|5 VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Visual Change Check Selection Sets Help

© OpenStreetMap contributors 7 ~
+[58.625497 15.037537 Askefsund
9 | |distance

Clear Points ||

3 Voriah Torethaa

/

Gotefe

3 Mulisjo o

I pnly

Finspdng.

0 =

Lea P (i ¢ Gitertymo
]

<
(449972,6506771)-(550959,6431031) I

[Accepting parallel inks

|
inks: 673.

Mode: [Choose ending node [ [Nodes: 674.

[x: 443682.1, y: 6434057.6

Press left button to mark ending node.

Undirected graph with link costs. Starting node: 100. Ending node: 67. [

Kaj Holmber Vineopt and friends

Vineopt menu 1

7 juni 2017

le Optimize GPS Snow Visual Change Check Selection Sets Help

/) _VINEOPT: Visual Network Optimization | = [ X

Open
Recent |
Open safer

Open type =
Add, keep old

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 ’

Temporarily save problem
Retrieve tem porarily saved problem

save solution -
Read solution P
Export solution -

Save node sets on file
Read nede sets from file
Save link sets on file
Read link sets from file

Network files -
System commands -
Special g
Quit <F4>

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

x:51.0, y: 768.0
¥

|Linear min cost flow problem. |

Vineopt and friends
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Vineopt menu 1b

/) VINEOPT: Visual Network Optimization | = [ X

Optimize GPS Snow Visual Change Check Selection Sets Help

Open
Recent -
Open safer

Open type -
Add, keep old

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 " Export graph as postscript (rotated)
View graph as postscript Export graph as postscript
Temporary read/save solution 4 Export graph as png
Temporarily save problem Export problem in Dimacs format
Retrieve temporarily saved problem Export graph for Graphviz
Save solution ~ Export node selection
Read solution - Export path (length, type)
Export solution 4 Export graph for xfig (c,u,x)
Save node sets on file Export graph for xfig (c,u,x)
Read node sets from file Export graph for xfig (c,x)
save link sets on file Export graph for xfig (c,Lu)
Read link sets from file Export graph for xfig (c,u)
Export graph for xfig (c}

Network files
System commands >
Special >
Quit <F4>

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

[x: 690, y: 766.0

|Linear min cost flow problem.

Kaj Holmbei Vineopt and friends

Vineopt menu 3

7 juni 2017

/B VINEOPT: Visual Network Optimization | = [ X

Flle 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 finks
Find bad GPS-paints

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

|Linear min cost flow problem.

Vineopt and friends

7 juni 2017
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Vineopt menu 2

/8 VINEOPT: Visual Network Optimization | = [ X

e| 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 matlab

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

|Linear min cost flow problem.

Kaj Holmber, Vineopt and friends

Vineopt menu 4
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/) _VINEOPT: Visual Network Optimization | = [ X

Elle Optimize GPS Sn

visual Change Check Selection

reate snow indata file
Show data/solution

Sets Help

I List tasks

Edit/view data files

- Step through tasks

Check if graph connected for vehicles
Read current snow indata file

Read current vehicle file

Read solution file

Change old linktype to new

Make node and link sets from snow solution
Make node and link sets from snow tasks
Make multicom flow from snow solution
Clear snow solution

Clear snow data

Show snow solution in diagram

Sum up snow solution
List snow solution

List snow solution for vehicles

List snow solution, only tasks

List snow solution, enly links

List mixed snow solution

Step through mixed solution

Step through mixed solution for each vehicle

List tasks done

Step through log

Autostep through log

Autostep through log fast

Autostep through logz

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 links

Mode: |

[x: 318.0, y: 768.0

|Linear min cost flow problem.

Vineopt and friends
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Vineopt menu 5a Vineopt menu 5b

B VINEOPT: Visual Network |=8X /8 VINEOPT: Visual Network Optimization | = [ X
le Optimize GPS Snow Change Check Selection Sets Help ‘ Ele Optimize GPS Snow Change Check Selection Sets Help
What to show in graph N Flash labels ] What to show in graph B
See current data 4 vShow nodes See current data I See link data
See current solutions ~ wShow links See current solutions  See node data
See current data, selected o| o T See current data, selected | Gz et crmhaEs
See current solutions, selected Y| Srmoehoamies See current solutions, selected 4 See starting and/or ending nodes for path
See snow data “  Show node sets See snow data + Show all node sets
See OSM data 4 Show link sets. See OSM data ~ Show sets for all nodes
N ~ Show demand Show all link sets
Step through nodes sequentially by increasing node index 7 20 & AR Step through nodes sequentially by increasing node index | 2 020 BOE L
Step through nodes sequentially Step through nodes sequentially
e 5 Show link numbers Siniay fiom of o See node degree
isplay flow of a commodi
Sy ity Show fixed link costs isplay flow of a commodity See connected component for each node
Display a strongly connected component Display a strongly connected companent
. v Show link capacities See connected components
Display a (weakly) connected component ‘ Display a (weakly) connected component
. ~ Show lower bounds on links See number of nodes in connected components
Display nodes 4 Display nodes. 4
o v Show link flow i ik See demand
o p‘ u - 4 Show reduced costs Dfs"‘ay ;:t; “ See bus stops
D:Z"‘:Y 0;(5 “ v show node prices D‘s"‘a" _St 7 seetasks
CErE " show link types AL | See ways with nodes
sz | show link prio [ , See ways without nodes
Autascale Show node types Al See relations.
R Show bus stops S See nodes in relations
Customize VINEOPT . Mark starting and ending nodes Customize VINEOPT See tags
v Emphasize links with flow Search in tags
Show network separately Emphasize links in tour Show network separately Show tags for a certain node
Show map Emphasize links on shortest path Show map show tags for a certain link
Hide map Emphasize links on shortest path tree Hide map Show ways containing certain node
Zoom map to network Emphasize forward links on min cut Zoom map to network Show relations containing a certain node
Emphasize nodes in tour Show nodes in relations containing a certain node:

Emphasize required links

Emphasize links in design

Emphasize links with extended capacity
+ Draw 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.
Mode: |

|Accepting parallel links INEOPT does not have Undo. Save often.
268.0.y: 767.0 Mode: |

[Accepting parallel links
[x:369.0, y: 764.0

[Linear min cost flow problem.

| |Linear min cost flow problem. [
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Vineopt menu 5c Vineopt menu 5d

/B VINEOPT: Visual Network Optimization | = [ X /) _VINEOPT: Visual Network Optimization | = [ X

Flle Optimize GPS Snow Change Check Selection Sets Help Flle Optimize GPS Snow 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

+ see link 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

See reduced costs

See minimum cut

See shortest path

See tour

Step through tour

See solution node degree

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

5

(SRS

5

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 “ see strongly connectad compenent for each node Display nodes A
Display links | Display links y
‘ See strongly connected components ‘
Display sets 1 See GPS info Display sets I Display nodes in a node set

Display points

' see map matching

Display points

 Color node sets.

Uncolor node sets.

Z v Z Fl

oom oom Display nodes not in any node set
Autoscale Autoscale Display links in a link set

Redraw Redraw e

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: 443.0, y: 768.0

|Linear min cost flow problem.

Kaj Holmber, Vineopt and friends
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Customize VINEOPT

Color link sets
“ uncolor link sets

Show netwark separately
Show map

Hide map

Zoom map to network

Display links not in any link set
Color link types

Uncolor link types

Display nono nodes for a vehicle

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

[x: 148.0, y: 763.0

|Linear min cost flow problem.

Kaj Holmber, Vineopt and friends
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Vineopt menu 6a

/) VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Snow Visual Change | Check Selection Sets Help

Mode

Vineopt menu 6b

/8 VINEOPT: Visual Network Optimization | = [ X

-

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
Autoscale coordinates

Scale coordinates

Sort link list (names)

Sort link list (indices)

Simplify problem data

Edit/view problem comments file
Editjview network data files
Edit/view snow data files

Mode: Move node <F2>
" Mode: Add node <F5>
4 Mode: Delete node <F6>
Mode: Change node/demand data <F1>
' Mode: Add link <F8>
“ Mode: Change link <F9>
Mode: Delete link
Mode: Toggle required links
' Mode: Add node in the middle of a link
“ Mode: Choose starting node for path
" Mode: Choose ending node for path
7 Mode: Swap two nodes

Mode: Show GPS stats between two points.

Mode: Measure distance between two points

Mode: Measure distance over several points
*+ Mode: Add points and measure distance

Mode: Zoom to rectangle

Mode: Place map at cursor

Mode: Select

Mode: Set node set

Mode: Set link set

N

A

INEOPT does not have Undo. Save often.

[Accepting parallel links

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

-

Type 1: Linear min cost flow (cost, cap, low)

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
Autoscale coordinates

Scale coordinates

Sort link list (names)

Sort link list (indices)

Simplify problem data

Edit/view problem comments file
Editjview network data files
Edit/view snow data files

Type 2: Shortest path (cost)
Type 3: Undirected (cost, req)
Type 4: Only topology
Type 5: Undirected {cost)
Type 6: Multicommadity flow, single orig-dest.
Type 7: Multicommodity flow, multiple orig-dest
Type 8: Uncapacitated network design
 Type 0: Capacitated network design

Type 11: Undirected (cost, type, prio)

Type 12: Open Street Map

Type 13: Fixed charge network

Type 0: Staircase cost network design (IP)

.

N

o

A

.

Type 26: SNDIib: U,U,L.C

Mode: |

+336.0, y: 764.0

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

\x:

371.0, y: 765.0

|Linear min cost flow problem.

|Linear min cost flow problem.

Kaj Holmber

Vineopt menu 6c¢

friends

7 juni 2017

/B VINEOPT: Visual Network Optimization | = [ X

Flle Optimize GPS Snow Visual Change | Check Selection Sets Help
Mode
Manual change of tour
Manual change of solution

Vineopt menu 6d

Kaj Holmber, Vineopt and friends

7 juni 2017

/) _VINEOPT: Visual Network Optimization | = [ X

Tabular change of data
Change network type
Step through all nodes
Step through all links
Handle parallel links
Change required links
Change coordinates

I* Move nodes

Addjremave 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 0SM data

Generate network

Change distance factor

Change cost scale factor

Handle unknown nodes
Autoscale coordinates

Scale coordinates

Sort link list (names)

Sort link list (indices}

Simplify problem data

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

~ Translate whole graph
“ Rotate whole graph
~ Align graph (north west)
‘Change from WGS84 to Sweref 99 TM
Place graph at LiU (Sweref 99 TM)
Place graph at Ryd (Sweref 99 TM)
Place graph at central Linkoping (Sweref 99 TM)
Place graph at Gamla Linkoping (Sweref 99 TM)
~ Place graph in Rydsskogen (Sweref 99 TM)

INEOPT does not have Undo. Save often.

[Accepting parallel links

Flle 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

I Remove links without flow

Multiple change of data
Swaps

Add anode at a coordinate point
Eliminate nodes with degree 2

Selectively eliminate nodes with degree 2

Merge close nodes
Make bus stops into nodes

Clean 0SM data

Generate network

Change distance factor

Change cost scale factor

Handle unknown nodes
Autoscale coordinates

Scale coordinates

Sort link list (names)

Sort link list (indices)

Simplify problem data

Edit/view problem comments file
Editjview network data files
Edit/view snow data files

- Remove antiparallel links
~ Remove all links

Add antiparallel links

Add links to form a complete Euclidean graph

Add neutral links to form a complete graph

Remove links not i a strongly connected component

Remove items not in 2-node strongly connected component
~ Remove items in small (weakly) connected components
- Remove items in smallest (weakly) connected component
Remove all except the largest (weakly) connected component

Remove nodes with degree less or equal to one
Remove isolated nodes (with degree zero)
Remove links with cost larger than a limit
Remove links of certain types

Delete selected nodes

Delete selected links

Mode: |

[x: 374.0, y: 765.¢

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

3

353.0, y: 761.0

|Linear min cost flow problem.

Kaj Holmber Vineopt and friends

7 juni 2017

|Linear min cost flow problem.
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Vineopt menu 6e

/) VINEOPT: Visual Network Optimization | = [ X

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

I Set all demand to zero

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 nades

Autoscale coordinates

Scale coordinates

Sort link list (names)

Sort link list (indices)

Simplify problem data

Edit/view problem comments file
Editjview network data files

Edit/view snow data files

- Set all link costs to zero
Add a constant to al link costs
Multiply all link costs with a constant.
Divide all link 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 capactties 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 nedes from 1

Add 1 to all node names

Subtract 1 from all node names

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

+318.0, y: 765.0

|Linear min cost flow problem.

Kaj Holmber

Vineopt menu 8a

friends 7 juni 2017

/B VINEOPT: Visual Network Optimization | = [ X

Flle 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 component
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 parallel links

Mode: |

[x: 388.0, y: 768.0

|Linear min cost flow problem.

Kaj Holmber, Vineopt and friends
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Vineopt menu 7

/8 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

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 all links are in a set
See max/min coordinates

See max/min GPS coordinates
Check if tour is feasible

Check node degree of solution

Calc required link cost
Count links of types

Check denominator of costs
Autoset costscale

Check if selected links are connected

Check if required graph is connected

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

[x:349.0, y: 764.0

|Linear min cost flow problem.

Kaj Holmber, Vineopt and friends

Vineopt menu 8b

7 juni 2017

/) _VINEOPT: Visual Network Optimization | = [ X

Flle 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

" 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

INEOPT does not have Undo. Save often.

[Accepting parallel links

Mode: |

[x: 260.0, y: 768.0

|Linear min cost flow problem.

Kaj Holmber, Vineopt and friends
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Vineopt menu 8¢

Vineopt menu 9

/) VINEOPT: Visual Network Optimization | = [ X

File Optimize GPS Snow Visual Change Check Selection

Sets Help

/8 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
Add to selection
Act on selection

Read node selection
Save node selection
Read link selection
Save link selection

N

5

e

Sum up costs for selected links
Sum up capacities for selected links
Sum up demand for selected nodes

Show all node sets
Show sets for all nodes
Show all link sets
Show sets for all links

Modify sets.

Save node sets on file
Read node sets from file

Give coordinate bounds.
Read coordinate bounds

Unselect all nodes.
Unselect all links

Add a constant to selected link costs
Multiply selected link costs with a constant
Divide selected link costs with a constant
Set selected link costs to the same value
Set link costs to random values

Add random values to all link 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
Multiple change of selected node names

Save link sets for Snowplan
Save link sets on file

Read link sets from file

Remove all node sets

Remove alllink 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 set
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

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.

Mode: |

Make selected nodes into a new node set
Export node selection

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

[Accepting parallel links INEOPT does not have Undo. Save often.

[Accepting parallel links

1 431.0, y: 768.0 Mode: |

[x: 477.0, y: 768.0

Kaj Holmbe

|Linear min cost flow problem.

Vineopt menu 10

Hide selected nodes
Liida calartad linbe

|Linear min cost flow problem.

Flle Optimize GPS Snow Visual Change Check Selection Sefs Help

INEOPT does not have Undo. Save often.

Mode: |

|Linear min cost flow problem.

Vineopt and friends 7 juni 2017 81 /1 Kaj Holmber Vineopt and friends 7 juni 2017
7 5 VINEOPT: Visual Network Optimization | = [ X = Snowplan in Python v3.5 - Copyright (c) 2016 Kaj Holmberg | - X
Snowplan
::w;‘h 1 edish le | Optimize View Parameters
ort help in swedisl
List of shortcuts. Nonexisting indata file Read network
Problem info Parameter file: spar-def.par Read parameters
List L
S:e::):?em S No data read yet Start variant: Save parameters 30 Number of vehicles: 4
Run Vineopt
Remove problem comments file Falze
Change user level - —————— Read linkset from Vineopt it for vehicle: 200 -
C:ange :rint level - Time for vehicle 1: Tanr ‘ Move variant: Read any linkset st: 0 eLgiff
Change directory - - i o
R s e s - - : External update of linkset e: [0 - -
Remove recent list Time for vehicle 2: Tour || Change order varian| Saves routes on file ohwfos Weight of time:
Cancel input phase Er— o Saves routes as GPX et
Flush logfil ime for vehicle 3: _ delta:[1.2
c\:; \ggf:\: M Improvement variani Quit Y v
See logfile Time for vehicle 4: T ‘ ey 1000.0
See snowlogfile ] . - SA: Internal iter:[7
Do not draw Cycle moving variant: )
Do not draw outside canvas ’7 SA: Cooling factor: (0.3
Keep temporary files
+Use zip files
No logo at postscript
Coordinates -
About <F1>
Total cost
0.06 r -
0.04 - B
0.02 - B
.
§ 0.00 -
—-0.02 - g
[Accepting parallel links —0.04 - g
[x: 514.0, y: 767.
‘ —0.06 I n I I
0 5 10 15 20 25 30
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Snowplan menu 2 Snowplan info

&/ snowplan in Python v3.5- Copyright (c) 2016 Kaj Holmberg | -0 X

Snowplan & Pparameters: | = O X
B P Start variant:
File Optimize | View Parameters 0: Start from current solution.
Nonexisting indata file Solve 2}555;;3:0;'3"'::0’;:{!ﬁ::;;;
Parameter file: spar-def.par Step N 5

3: Let vehicle 1 to do everything.
4: Sort by x for starting node.

No data read yet Start variant: Reset step 30 Number of vehicles: a ‘ 5: Sort by x for ending node.

,7 Stop 6: Sort by x fc iddle t.
t for vehicle: 200 S ort by x for middle point

————————— Simple lower bound 73: iorrtt k:’y y f’or s:a;;mg n::e.
: M t: ; . Weight of cost: + Sort by y for ending node.
Time for vehicle 1. T oue varian 2 Chin lower bound pst: |0 eight of cos! 1.0

N 9: Sort by y for middle point,

- 10: Sort by distance from the origin to starting node.
= - Target time: |0 11: Sort by distance from the origin to ending node.
Time for vehicle 2: Tour || Change order variant:

Time for vehicle 3:

. Weight of time: o i i
Fix core delta: 0.5 9 1.0 12: Sort by distance from the origin to middle point.

- 13: Use kmeans, limits to highest number.
. L 14: Use kmeans, limits to lowest number.
s e 2 15: Use kmeans, limits randomly.

5
____ Imm
3 § A
SA: Start temp: 1000.0 16: Use kmeans, limits min dist to center.
| &
4
I

|
Tour -
‘ Improvement variant:

Time for vehicle 4: Tour |
-

3 iter: Move variant:
SA: Internal iter: 7 0: No change of vehdo,
1: Swap two random links.
2: 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: Swap between two random vehicles that have both nodes in common.

6: Move a link, when one node is in common.

7: Swap a link, when one node is in common.

Cycle moving variant:

SA: Cooling factor: 0.3

Change order variant:
0: No change of order.

Total cost 1: Swap two random elements.

2: Create a completely new order.
T T 3: Shift the order to the right.
4: Shift the order to the left.
0 04 5: Swap one that has most with one that has least.

0.06 T T

Improvment variant:
0: No move of cycles.
0.02 g 1: Move cycles, one random try.
2: Move cycles, terminate when there is no improvement.
3: Move cycles, try all combinations.

0.00 -

Cost

Cycle moving variant:
0: No move of cycle.
—0.02| | 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.

_p.04l | 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.
—0.06 . . . . .
0 5 10 15 20 25 30
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Snowplan: a run - Vadstena Snowplan: Vadstena network

& Snowplan in Python v3.5 - Copyright (c) 2016 Kaj Holmberg | =0 X
Snowplan B Figure1| = [ X

File Optimize View Parameter5|

Problem file: fh kajtclvin a-0rssl! d:
Parameter file: spar-def.par A000 +6.4/6eb
Nodes: 581, links: 778 Start variant: 15 Maxiter:[30 Number of vehicles: 4
Number of vehicles: 4 | ; : CEw |
Fixad vehicle cost:200 : Fixed cost for vehicle:|200.0 -
Time for vehicle 1: 215776 1oy, | Move var@ant: ’37 ‘ Target cost: 0.0 preiohicices ’1-07 3500 1
- B Target time: 0.0 L
Time for vehicle 2: 2293.53 ;- ‘ Change order variant: 5 Weight of time: 1.0
’7 Fix core delta: 0.5 ’7
Time for vehicle 3: 2357.80 15, | Unfix ext delta: 1.2 3000 1
|| improvement variant: 3
Time for vehicle 4: 2386.81 1o | Sh: Start temp:1000.0
| | . . SA: Internal iter:|7
Cycle moving variant: 4
’7 SA: Cooling factor: 0.3 2500 1

++ Iter: 30, val: 13235.09, cost: 10570.42, time: 2664.66
=== New best: 12382.71, cost: 9995.90, time: 2386.81 2000
Best obj value: 12382.71, cost: 9995.90, time: 2386.81 (found at iter 5)

14000 : : Total cost : , 1500 ]
12000 |
10000| ] 1000 ]
.~ 8000 ]
vl
S 000 : 500
A92500 493000 493500 494000 494500 495000 495500
4000 | ]
2000 | ]
@ %x=495143 y=6.47958e+06
0 5 10 15 20 3 30
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Snowplan: Vadstena allocation Snowplan: a run with lower bound - Vadstena

B Snowplan in Python v3.5- Copyright (c) 2016 Kaj Holmberg | = [ X
B Figure1 | = (1 X Snowplan
File Optimize View Parameters |
Problem file: /h i ineop 3-0rss15
A000 +6.4/6eb Parameter file: spar-def.par
Nodes: 581, links: 778 Start variant: 15 Maxiter: [30 Number of vehicles: a4
Number of vehicles: 4 | ) ‘ |
Fixed vehicle cost:200 : Fixed cost for vehicle:|200.0 -
3500 Time for vehicle 1: 232827 qour | Move variant: '37‘ Target cost:[0.0 Weight of cost: ’1-"7
- L Target time: 0.0 L
Time for vehicle 2: 2344.08 1, || Change order variant: 5 | Fix core delta: [0.5 Weight of time: 1.0
3000 Time for vehicle 3: 2250.46 14, | LT Unfix ext delta: 1.2 an
|| improvement variant: 3
Time for vehicle 4: 2235.88 1o | Sih: Start temp:]1000.0
| T . SA: Internal iter: |7
Cycle moving variant: 4
2500 SA: Cooling factor: 0.3
++ Iter: 30, val: 13088.48, cost: 10581.55, time: 2506.93
2000 == 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
Total cost
1500 13200 T
13000
1000
12800
o
& 12600 [
500 8
492500 493000 493500 494000 494500 495000 495500
12400 | < w X %
S D - X e e e e e e e e e e e e — -
= 12200 B
ﬁ QO+ = @ x=495276  y=6.47943e+06
12000 . . . " .
0 5 10 15 20 25 30
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Vineopt with allocation - started from Snowplan Vineopt with allocation - zoom for manual change

/8 VINEOPT: Visual Network Optimization | m [ X /) VINEOPT: Visual Network Optimization | m [ X
File Optimize GPS Visual Change Check Selection Sets Help Eile Optimize GPS Visual Change Check Selection Sets Help
© OpenstreetMap contributors = © OpenstreetMap contributors = B SRR
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kil ] ) Kl ]
(492755,6479771)-(497183,6476451) | [ |Accepting parallel links (492755,6479771)-(497183,6476451) | [ |Accepting parallel links
Mode: | |vadstena [Nodes: 581. Links: 778. [x: 495048.3, y: 6479672.5 Mode: |vadstena [Nodes: 581. Links: 778. [x: 493642.3, y: 6478227.0
Showing all link sets Showing all link sets
[Undirected graph with link costs and required finks. [ [Undirected graph with link costs and required finks. [
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Vigropt: students not allocated Vigropt: students allocated by heuristic

Unallocated persons: = [
Persons not allocated:
AL-MUFTI SUMMIA Use Ed Del m
ASPGREN ANTON Use Ed Del | Optil d group formation - Copyright (c) 2016 Kaj Holmberg | = [ X
- — R o e = O
BANGERIUS SEBASTIAN Use | Ed | Del File Changes Aspects Optimize Parameters Sort | Fie Changes Aspects Optimize Parameters_ Sart
Choose group for AL-MUFTI SUMMIA (asp: 99.0 1.0 92.0 ) prev groups: 0 0.0 0 2 = G G = G G
CLAESSON MARTIN use | Ed | Del Suggested group: 1 L=l LGt [0 o] [
oursiccomns e | Fx | unic [ssporen nton e | i | e [sincemos sesmsTan e | e | unic v | i | unix e | i | unt [ausormsomin e | i | unic
DUFBACK DENNIS Use Ed Del Group 1 Group 2 Group 3 | Group 4 | Group 5 | Group 6 | [HELLSING MATTIAS Rem | Fix | Unfix |FLEMING THEODOR Rem | Fix | Unfix |ESKILSSON SOFIE Rem | Fix | Unfix |MALMRUD CECILIA| Rem | Fix  Unfix |HABBE LISA Rem | Fix | Unfix |CLAESSON MARTIN Rem | Fix | unfic
DG I Number of persons: 0 Number of persons: 0 Number of persons: 0 Number of persons: 0 Number of persons: 0 Number of persons: 0 ST HaNA Rem | Fix | unfix FREDRIK Rem | Fix | Unfix |FROBERG FELIX Rem | Fix | Unfix |MILSSONJAXB  Rem | Fix | Unfix |HEROEKFONTUS Rem | x| unix Rem | x| unfix
Sum of asp 1: 0.00 Sum of asp 1: 0.00 Sum of asp 1: 0.00 Sum of asp 1: 0.00 Sum of asp 1: 0.00 Sum of asp 1: 0.00 IMONTALVO PHILIP Rem | Fix | unfix |HAKaNSSON FREDRIK Rem | Fix | unfix |kronkwisT Emea Rem | Fix | unfix Rem | Fix | unfix Fix | unfix | SILFVER ANTON Rem | Fix | unfix
ESKILSSON SOFIE Use Ed Del Sum of asp Sum of asp 2: 0.00 Sum of asp 2: 0.00 Sum of asp 2: 0.00 Sum of asp 2: 0.00 |SJODIN JONSSON MARTIN Rem | Fix | Unfix |PERSSON STEPHANIE Rem | Fix | Unfix |LESTANDERTIM Rem | Fix | Unfix |ODERVALL ALBIN Rem | Fix | Unfix Fix | Unfix | TENGROTH ANTON Rem | Fix | Unfic
S EED T =l Sum of asp 3: 0.00 Sum of asp 3: 0.00 Sum of asp 3: 0.00 Sum of asp 3: 0.00 Sum of asp 3: 0.00 Sum of asp 3: 0.00 SCOERWOLMMATILOA  Rem | Fix | Unfix |RYDFALK VILLIAM Rem | Fix | unix |voNGGHI Rem | Fix | Unfx |SONNERTADRIAN  Rem | Fix | Unix Fix | unfix |uLaNDER ALEXANDER Rem | Fix | unfic
= 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| o =Y I Tl rom | i | ot [wnowm seonsn e | i | s | Mmber s o | ot 7
. . . . . . ot
T e T e Total penalty: 211.00  Total penalty: 211.00  Total penalty: 211.00  Total penalty: 211.00  Total penalty: 211.00  Total penalty: 211.00 ey e i s BT ST
= [Total cost: 0.00] Pers: 40. In group: min 6, max 7. Date: 2017-05-30) P SCI kD EEnCEDED Sum of asp 3: 555.00 Sum of asp 3: 552.00
GUDJONSSON KARL FREDRIK  Use | Ed | Del Sumot sp ;637,00 Sumor e 3 641,00 Samor e 3 65000 eI T T B
Move swap || Update | Sum of repetkion: 35656.67 Sum o repetion: 35665.67 Sum of reptiion: 35666.67 e T A
HABBE LISA Use Ed Del " " Total penalty: 10432.67 Total penalty: 356.67 Total penalty: 10455.67 Total penalty: 10475.67
CEPRCEs X ‘ [T 3 MEBEEEEpE G o o353 e -1 g G 7o 274538
HELLSING MATTIAS Use Ed Del —u Neighborhood: | Move Swap || Update
Weight of prev groups: 100 Weight of Aspect 2 10 | weignt of number: 10 | Weight of Aspect 1 1 Number of groups: B
HERO EK PONTUS Use Ed Del ’— ’— | T E L8
I | Weight of prev groups: 100 Weight of Aspect 2 10
HAKANSSON FREDRIK use | Ed | Del Weight of Aspect 3 1 [_mw |
o opects 1
JOHANNSEN FABIAN U Ed Del T
) e Read data from file/home/kaj/tcl/basgr/16-vt-it/fT6-vt16.dat Read data from filefome/kaj/tc/basgr/16-t-t/T6-vt16.dat
JOHANSSON CHRISTOFFER Use Ed Del
KRONKVIST EMMA Use Ed Del
KVIST HANNA Use Ed Del
LESTANDER TIM Use Ed Del v
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Viseopt Viseopt: one step

/B Viseopt - Copyright (c) 2016 Kaj Holmberg | = [ X /B Viseopt - Copyright (c) 2016 Kaj Holmberg | = [ X
Filled In Filled In

1 2 3 4 5 8 7 8 9 1 2 3 4 5 8 7 8 9

1 4|8 U 48 7
Num for row and col Cols for num and row Rows for num and col Num for row and col Cols for num and row Rows for num and col
2 719 ) 123456789 123456789 123456789 : 719 ) 123456789 123456789 123456789
23| | el5[3j3ja1 54| 2| 234| 1 1 3j3jajale 1 2/3| | Bl4jal2| 1 a4 23[a| 1 3j3jajzia1

3 3
6 1 2 2| | [35/4]a| |52 33| 3l 4642 3j2lael6j33| 2 6 1 2 2| | [a5/4]a| |52 33| 3la) 4642 3j2lael6j33| 2
4 59 3| [44434) 3 655766145 3 6737 6| [4558 4 q 59 3| 4l4/aaj3| 3 5556/664(s| 57367 6| [443
4(3j3fajal5| | 54 44571445 4 45| | 545464 33j3l45| | 44 44ja7a44| 4 35| | 545454
5 8|1 5/5| | 553335 4 43| 325 2/4| j3j6l4| | 15 5 81 5/5| | 553335 4 43| | 25 24| 2514 5
al1(3j5| | 4ja6 34| 33 | [426 332}4| 3| a6 41135 | |al46 24| 33| | [426 332}4| 3| [36
82 67 45| 2| 4ja| 37 3| (342 | |a37 4l 32| 4| a7 62 67 4j5| [2| 4ja| 37 23[2| | 3837 B[ [3j2] [3f [2] 17
4j5/al416| [a558 33[3| 3)5/6]48 43| | 434jas8 4i54f35| |aj5| 8 33[3| 3)5/5/48 43| | 43j4jaas
7 7

5 7 6 2| |8f |43 3| @ 2| [3| [3j3j2| | @ 28| 24| 2| | 9 5 7 6 2| (3| |43 3] @ 2| [3| j3j32| | @ 23| 24| 2| | 9

8 9 8 < 5

9 1 4 3 9 9 1 4 3 9

Do one row ‘ Do one col ‘ Doone sq ‘ Do one num ‘ Do one ‘ Doall ‘ Do two test ‘ Do ext test Do one row ‘ Do one col ‘ Do one sq ‘ Do ane num ‘ Do one ‘ Doall ‘ Do two test ‘ Do ext test
Get numbers | Read | Save | count | clear | quit | RunGLPK | check | info | I Altdisp Getnumbers | Read | Save | count | clear | quit | RunGLPK | check | info | I Altdisp

Nur: Nore 12 3/4/8]/ 78 o] Num: None 1]2 3|4/l 78 o]
Row: None 123/4/8/8/7] 9] Row: None 1213/4/5[6/7] o]
Col: None 1]2]2]/5/g/7 89/ Col:[None 1/2|a]/5/6/7glg]:
SqCol: None 1/2/3:  SaRow: None 12/3]: SqCol: [None 1/2/a]:  SaRow: [None 1/2g]:

Filled: 23 (of 81) Checking Indata feaslbilty: Indata feaslble Filled: 26 (0of81) Do a one pass col fixation: Fixed position (1,9) to 7.
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Viseopt: full solution by GLPK Vineopt homepage

B Viseopt - Copyright (c) 2016 Kaj Holmberg | = [ X

[] ]-B8X
Filled in £ Google Kalender-Veckan | Vineopt x\0 x| 0 x @ —Veckan x | G Google x|+
1 2 3 4 5 6 7 8 9 €) © | wkajhsenineopyindexirl B c| & v [Qs A %E OvE ¢ BvM =
1151241891687 Eredorsv Eisw EToww G Googe
Num for row and col Cols for num and row Rows for num and col Home Vineopt N \ Vikeopt Problemdata. Links
23 7 9 6 2 4 8 5 1 123456789 123458789 123456789
1 4ja 213)8) 1 334331 Vineopt
3
6 8 1 5 3 7 9 4 2 2 3| 32| 35|42 21444333 2 o
Visual network optimization
41l4|6|7/8/2|5|9|3 3 45544 jaja| 3 43| 56| [33a
4 aalaizia4lal 4 3l5| | |sjal5la54
File Optimization Visualzation Changes Help
5719/8|1/5(3|4(|2|6 5 3 43 25 23| 254 5 ‘Visual Linear Programming
6 2/4| B8 4126 33)24| 3 |36 D X0
92/5/3(9 46718 7 252 [5a7  8lae sl a7 =D = = s
x - 2. RE
8 3133 35548 43 4344a8 x1 0 1 1 0 1 0 3.000
7193 |5(2|7|8(1|6 4 o Gl GeElTe EGlGk Bl e e v o o 5| iom
Choose entering variable atthe top and leaving variable to the left and hit pivot.
84/6|7|3/1/9/2|8|5 Basic varablos:3 15
Pivot
°8(1/2(4/6(5|8/|7|9
Doonerow | Doonecol | Doonesq | Doonenum | Doone | Doall | Dotwotest | Doexttest
Vineopt and friends Rens
Get numbers | Read | save | count | clear | quit | RuncLek | check | info | Altdisp VINEOPT s a program graph and p VILEOPT Is a teaching
‘ool that heps doing pives In NILEOPT i  program nonlinear
e codes rses given par
Num: None ﬂ ﬁ ﬂ ﬂ ﬂ ﬂﬂﬂﬂ : s R e e possiilties
of running efcient optizaton codes.
Row: g
o Nove 113314/ 13 B S
Col: None 112/3/4/5/6/7/g]3/: T ——
free for academic use. There are also several codes made by K Holmberg
a0k one 213 Safow: one SR A T
Trese codes using Numpy, SciPy and

Filled: 81 (of 81) Solved problem with GLPK No unique num fixation! No unique row fixation! No unique col fixation! No unique square fixation!

Kaj Holmber

fiends Tini20r7 97/ Tiiz0r7 98 /1
Vineopt homepage The end

© Vineopt [=0OX
cogle Kalender - Veckan 1 | Vineopt x\M x M *x m ~veckan x | G Google x +
€ ) @ | wwkajhsenvineopuindex html Bc| v Qs A A OvEH ¢ BvM =
EJfedorav EJkaisv EIDivv G Google

Home = Vikeo Nieopt ~ Vigopt  Vikeopt  Problemdata  Links

Vineopt

Visual network optimization

Questions?

Total cost

kaj.holmbergQ@liu.se

Cost.

Vineopt and friends News
VINEOPT i & program for visualizatlon and opinizaton o graph and netwok flow problems. VILEOPT is a teaching
100! that helps doing pots In the simplex metnac. NILEOPT is & rogram for visualzation and opimizaton of onlinear

The codes gven at par
Mathematics at Linksping University. The main purpose is ilustration, but VINEOPT and NILEOPT contains possibilfies
of running efficient optmization codes.

“The main codes are witten in TCiITK by Kaj Holimberg, but the optimization codes are witten in C and Pyihon.

When VINEOPT and NILEOPT are. use, they available and
free for academic use. There are also several codes made by Kaj Holmberg.

New agdtions to the famlly are VIGEOPT, which Is used for forming student groups, and VIKEOPT, which solves a
These codos using NumPy, SciPy and
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