
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 I 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.

Kaj Holmberg Vineopt and friends 7 juni 2017 1 / 1

Dine

Small starting program:
dine (C)

Checks where it is run, especially if student.
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Vileopt starting

Purpose: Manually controlled pivots in the simplex method.
Create, save, read, change problem.
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Vileopt problem
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Vileopt tableau
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Vileopt pivot
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Vileopt iteration 2
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Vileopt tabular change
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Vileopt menu 1
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Vileopt menu 2
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Vileopt menu 3
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Vileopt menu 4
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Vileopt menu 4b
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Vileopt menu 5
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Nileopt starting
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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
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Nileopt feasible set

Kaj Holmberg Vineopt and friends 7 juni 2017 18 / 1

Nileopt layout 2
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Nileopt: Rosenbrock
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Nileopt: Rosenbrock - 3D view
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Nileopt: Rosenbrock: Steepest descent
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Nileopt: Rosenbrock: Steepest descent
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Nileopt: Rosenbrock: Steepest descent - conjugate gradient
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Nileopt: Himmelblau, local optima
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Nileopt: Eggholder
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Nileopt menu 1
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Nileopt menu 2
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Nileopt menu 2b
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Nileopt menu 3a
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Nileopt menu 3b
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Nileopt menu 4
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Nileopt menu 5
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Nileopt menu 6
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Nileopt menu 7
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Nileopt: Quadbasin
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Nileopt: Superbowl
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Nileopt: Dip
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Nileopt: Kaj’s snake 1
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Nileopt: Kaj’s snake 2
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Vineopt starting
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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 / 1

Vineopt: undirected graph
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Vineopt: MST
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Vineopt: 1-tree
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Vineopt: TSP
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Vineopt: Chinese postman
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Vineopt: matching
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Vineopt: directed network
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Vineopt: min cost flow
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Vineopt: solution in tables
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Vineopt: Ryd - student part
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Vineopt: Ryd - student part with OSM background
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Vineopt: shortest path in Ryd
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Vineopt: MST in Ryd
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Vineopt: Chinese postman in Ryd

Kaj Holmberg Vineopt and friends 7 juni 2017 56 / 1



Vineopt: Chinese postman in Ryd - zoom 1
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Vineopt: Chinese postman in Ryd - zoom 2
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Vineopt: Chinese postman in Ryd - zoom 3
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Vineopt: Vadstena

Kaj Holmberg Vineopt and friends 7 juni 2017 60 / 1



Vineopt: GPS-track: home - Tornby
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Vineopt: bad GPS-track: Halvvättern
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Vineopt: GPS-track with few errors: round trip
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Vineopt menu 1
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Vineopt menu 1b
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Vineopt menu 2
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Vineopt menu 3
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Vineopt menu 4
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Vineopt menu 5a
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Vineopt menu 5b
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Vineopt menu 5c
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Vineopt menu 5d
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Vineopt menu 6a
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Vineopt menu 6b
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Vineopt menu 6c
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Vineopt menu 6d
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Vineopt menu 6e
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Vineopt menu 7
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Vineopt menu 8a
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Vineopt menu 8b
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Vineopt menu 8c
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Vineopt menu 9
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Vineopt menu 10
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Snowplan menu 1
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Snowplan menu 2
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Snowplan info
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Snowplan: a run - Vadstena
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Snowplan: Vadstena network
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Snowplan: Vadstena allocation
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Snowplan: a run with lower bound - Vadstena
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Vineopt with allocation - started from Snowplan
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Vineopt with allocation - zoom for manual change
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Vigropt: students not allocated
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Vigropt: students allocated by heuristic

Kaj Holmberg Vineopt and friends 7 juni 2017 94 / 1

Viseopt
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Viseopt: one step
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Viseopt: full solution by GLPK
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Vineopt homepage
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Vineopt homepage
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The end

Questions?

kaj.holmberg@liu.se
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