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Try a Solver: Web Interface

Beginning of your solution listing

Using NEOS
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Try a Solver: Web Interface

End of your solution listing

Using NEOS
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Try a Solver: Kestrel Interface

Kestrel client download page

Using NEOS
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Try a Solver: Kestrel Interface

Applying a local solver to an AMPL model

AMPL Version 20040202 (MS VC++ 6.0)

ampl: model gs2000b.mod; data gs2000b.dat;
ampl: option solver minos;
ampl: solve;

Presolve eliminates 100 constraints.
Adjusted problem:
4290 variables:

4260 binary variables
30 linear variables

733 constraints, all linear; 36340 nonzeros
1 linear objective; 30 nonzeros.

MINOS 5.5: 

Sorry, the student edition is limited to 300 variables and
300 constraints.  You have 4290 variables and 733 constraints.

exit code 1
<BREAK>

Using NEOS
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Try a Solver: Kestrel Interface

Applying a NEOS solver to an AMPL model . . .

ampl: option solver kestrel;
ampl: option kestrel_options 'solver=loqo';
ampl: option loqo_options 'minlocfil outlev=1';
ampl: solve;

Job has been submitted to Kestrel

Kestrel/NEOS Job number    : 368607
Kestrel/NEOS Job password  : OxBpVYMb

Check the following URL for progress report : 

http://www-neos.mcs.anl.gov/neos/
neos-cgi/check-status.cgi?job=368607&pass=OxBpVYMb

In case of problems, e-mail neos-comments@mcs.anl.gov

Using NEOS
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Try a Solver: Kestrel Interface

. . . and receiving a solution from NEOS . . .

LOQO 6.06: minlocfil 

1    0.000000e+00   2.1e-01   -4.266000e+05   3.1e+02                   
2    2.840664e+03   9.8e-04   -4.206215e+05   1.5e+01                   
3    2.796511e+03   4.8e-04   -3.078341e+05   6.2e-01                   
4    1.769055e+03   4.2e-04   -2.948373e+04   0.0e+00           DF      
5    3.024840e+02   5.2e-05   -3.871922e+03   0.0e+00           DF      
6    3.705130e+01   5.9e-06   -2.158849e+02   0.0e+00           DF      
7    2.220340e+01   3.1e-06   -1.070050e+01   0.0e+00           DF      
8    1.685976e+01   1.4e-06    2.596295e+00   0.0e+00           DF      
9    1.534094e+01   6.7e-07    9.491761e+00   0.0e+00        PF DF      

10    1.445050e+01   2.1e-07    1.284805e+01   0.0e+00    1   PF DF      
11    1.405725e+01   8.3e-09    1.333832e+01   0.0e+00    1   PF DF      
12    1.400313e+01   4.9e-10    1.396657e+01   0.0e+00    3   PF DF      
13    1.400016e+01   2.5e-11    1.399833e+01   0.0e+00    4   PF DF      
14    1.400001e+01   1.2e-12    1.399992e+01   0.0e+00    5   PF DF      

LOQO 6.06: optimal solution (14 QP iterations, 14 evaluations)

primal objective 14.00000783
dual objective 13.99991642

Using NEOS
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Try a Solver: Kestrel Interface

. . . where it can be browsed interactively

ampl: option display_eps .000001;

ampl: display MinType, MaxType;
:                                          MinType  MaxType :=
Division Shipping                            0        1
Division Logistics_and_Supply_Chain          1        2
Division Information_Technology              1        1
Division Production                          0        1
Division Production_Scheduling               1        2
Division Production_Scheduling_Research      1        2
Division Operations_Management               0        1
Division Finance                             3        4
Division Support                             0        1
Office   Americas                            7        8
Office   EMEA                                1        2
Office   Far_East                            1        2
Gender   F                                   3        4
Gender   M                                   7        8
;

Using NEOS
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Try a Solver: Kestrel Interface

Web form for checking your run’s status

Using NEOS
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Example 1 (cont’d)

AMPL’s .nl file: Summary information

0 1        # nonlinear constraints, objectives
0 0        # network constraints: nonlinear, linear
0 21 0     # nonlinear vars in constraints, objectives, both
0 0 0 1    # linear network vars; functions; arith, flags
0 0 0 0 0  # discrete vars: binary, integer, nonlinear (b,c,o)
42 21      # nonzeros in Jacobian, gradients
0 0        # max name lengths: constraints, variables
0 0 0 0 0  # common exprs: b,c,o,c1,o1

Problem analysis

. . . AMPL does all the work here
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Example 1 (cont’d)

AMPL’s .nl file: Nonlinear expressions

O0 0  #Total_Cost
o54   #sumlist
21
o3    #/
o2    #*
n39
o5    #^
v0    #Trans['GARY','FRA']
n0.8
o1    # -
n1
o3    #/
v0    #Trans['GARY','FRA']
n500
o3    #/
o2    #*
n14
o5    #^
........

Problem analysis

Robert Fourer, Jorge Moré, Todd Munson & Jason Sarich, APMOD 2004, 22 June 2004, TB31 60

Example 2

Torsion model (parameters and variables)

param nx > 0, integer;    # grid points in 1st direction
param ny > 0, integer;    # grid points in 2nd direction

param c;                  # constant

param hx := 1/(nx+1);     # grid spacing
param hy := 1/(ny+1);     # grid spacing

param area := 0.5*hx*hy;  # area of triangle

param D {i in 0..nx+1,j in 0..ny+1} =

min( min(i,nx-i+1)*hx, min(j,ny-j+1)*hy );

# distance to the boundary

var v {i in 0..nx+1,j in 0..ny+1};

# definition of the 
# finite element approximation

Problem analysis
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Example 2 (cont’d)

Torsion model (objective and constraints)

var linLower = sum {i in 0..nx, j in 0..ny} 
(v[i+1,j] + v[i,j] + v[i,j+1]);

var linUpper = sum {i in 1..nx+1, j in 1..ny+1} 
(v[i,j] + v[i-1,j] + v[i,j-1]);

var quadLower = sum {i in 0..nx,j in 0..ny} (
((v[i+1,j] - v[i,j])/hx)**2 + ((v[i,j+1] - v[i,j])/hy)**2 );

var quadUpper = sum {i in 1..nx+1, j in 1..ny+1} (
((v[i,j] - v[i-1,j])/hx)**2 + ((v[i,j] - v[i,j-1])/hy)**2 );

minimize Stress:
area * ((quadLower+quadUpper)/2 - c*(linLower+linUpper)/3);

subject to distanceBound {i in 0..nx+1, j in 0..ny+1}:
-D[i,j] <= v[i,j] <= D[i,j];

Problem analysis
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Example 2 (cont’d)

Output from AMPL’s presolver

Presolve eliminates 2704 constraints and 204 variables.
Substitution eliminates 4 variables.

Adjusted problem:
2500 variables, all nonlinear
0 constraints
1 nonlinear objective; 2500 nonzeros.

Problem analysis
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Example 2 (cont’d)

Output from Dr. AMPL prototype (analysis)

Problem type 
-------------
-Problem has bounded variables
-Problem has no constraints

Analyzing problem using only objective
--------------------------------------
-This objective is quadratic
-Problem is a QP with bounds

-0.833013 <= objective <= 0.8359

Problem convexity
------------------
Nonlinear objective looks convex on its domain.

Detected 0/0 nonlinear convex  constraints,
0/0 nonlinear concave constraints.

Problem analysis
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Example 2 (cont’d)

Output from Dr. AMPL (solver recommendations)

### Specialized solvers, based on all properties ###

MOSEK               
OOQP                

### Specialized solvers, excluding "hard" properties ###

BLMVM               
FortMP              
L-BFGS-B            
MINLP               
MOSEK               
OOQP                
PathNLP             
SBB                 
TRON                

### General-purpose solvers ###

KNITRO
LANCELOT
LOQO

Solver choice
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Example 2 (cont’d)

Output from MOSEK solver run

ampl: model torsion.mod;
ampl: data torsion.dat;

ampl: option solver kestrel;
ampl: option kestrel_options 'solver=mosek';

ampl: solve;

Job has been submitted to Kestrel
Kestrel/NEOS Job number    : 280313
Kestrel/NEOS Job password  : ExPXrRcP

MOSEK finished. 
(interior-point iterations - 11, simplex iterations - 0)

Problem status    : PRIMAL_AND_DUAL_FEASIBLE
Solution status   : OPTIMAL

Primal objective  : -0.4180876313
Dual objective    : -0.4180876333

Solver choice
















