NUOPT/DFO

Phone: 03-3358-1701
Fax: 03-3358-1727
Email: nuopt-support@msi.co.jp

2010/02/22



2.

3.

4.

6.

........................................................................................................................... 3
NUOPTIDFO e 4
2.1, NUOPT 4
2 . e 4
NUOPTIDFO e 5

B L. 5
.2, 6
3.3, NUOPT/DFO e 6
SIMPLE 10

A L. 10
A2, 10
A 3. 11
A.3.L. 11
A.3.2. 12
4.3.3. 12
A4, 13
............................................................................. 15

S.L. s 15
5.2 s 15
5.3 bat 16
NUOPT/IDFO s 18
6.1. NUOPT/DFO 18
B.2. 19
5.3, 20
.................................................................................................................. 21
................................................................................................... 24



1.
NUOPT NUOPT/DFO
1
NUOPT/DFO
NUOPT/SIMPLE NUOPT/SIMPLE
NUOPT web 2
”DFO”
DFO derivative free optimization derivative free optimization
NUOPT/DFO
2
NUOPT/DFO
SIMPLE
1 Windows

2 http://www.msi.co.jp/nuopt/glossary/index.html




2. NUOPT/DFO

NUOPT/DFO

2.1. NUOPT

NUOPT/DFO
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/> NUOPT/DFO

® NUOPT V11 NLP
NUOPT/DFO

® NUOPT/DFO

K ® NUOPT V11

2.2.

NUOPT/DFO mknuopt.bat Windows
NUOPT/DFO DFO.exe

Windows .smp .exe

Windows NUOPT
NUOPT
NUOPT
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NUOPT/DFO

NUOPT/DFO Windows

3.1.

NUOPT/DFO 3

® DFO.exe4 : NUOPT/DFO NUOPT/DFO
DFO.exe
o . DFO.exe
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.exe
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4 DFO.exe Python
Copyright (c) 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010 Python Software Foundation;

All Rights Reserved



3.2.

DFO.exe
.bat .bat

ﬁ \$ bat

/
/

S/

Y
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NUOPT/DFO

SIMPLE
getobj.bat .bat obj.exe




TEST.smp
.bat
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DFO.exe TEST.smp TEST.exe



.example
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TEST.sol

[ TEST sol - JEWE
ZHAME R 2D Reld AR
MUMBER_OF _VARTABLES Z
NUMBER_OF_FUNCT IONS 1
PROBLEM_TYPE MINIMIZAT ION
METHOD TRUST_REGION
STATUS OPTIMAL (Grad)
YALUE_OF_DBJECTIVE h.318840374e-007
[TERAT IOW_COUNT 159
FUNC_EVAL_COUNT 198
FACTORIZAT [ON_COUNT 0
RESTDUAL 2.31628338%9e-005
ELAPSED_TIME(sec.) 38.80




TEST.bin
6.3

.CSV

.bin

DFO.exe
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4. SIMPLE
SIMPLE
NUOPT/DFO
SIMPLE
NUOPT/SIMPLE
4.1.
Objective .bat
dfoprog
Objective f(type=minimize,name="TEST",dfoprog="getobj.bat");
getobj.bat
NUOPT/DFO Objective
4.2.
NUOPT/DFO Objective
entryVariable()
VAR.csv
entryVariable()
< >.entryVariable(< >)

entryVariable()
IntegerVariable
DiscreteVariable

entryVariable() f

Objective f(type=minimize,name="TEST",dfoprog="getobj.bat");
Variable x; // X
f.entryVariable(x); // X f

10



4.3.

SetS="1..7"

Element i(set=S);

Variable y(index=i);

Objective f(type=minimize,name="TEST",dfoprog="DFO.bat");
f.entryVariable(y[il,i); // y[1].y[2].....Y[7]

SetS="1..7"

Element i(set=S);

Variable y(index=i);

Objective f(type=minimize,name="TEST",dfoprog="DFO.bat");
f.entryVariable(y[i],(i,i>4)); // y[5].y[6].y[7]

NUOPT/DFO

NUOPT/SIMPLE 5

4.3.1.

NUOPT/DFO

options.dfomaxitn = 2000;

options.dfoeps_tr = 1.0e-4;

6 options.maxitn

7
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4.3.2.

4.3.3.

options.dfoeps_diff = 1.0e-6;

options.dfoeps_diff_g = 1.0e-4;

options.dfoeps_gnL = 1.0e-4;

options.dfoinitr = 0.2;

options.dfoinistep = 0.18;

12



)

options.dfoinipenal = 10.0;
)

options.dfochpenal = 5;
)

options.dfominpenal = 100.0;
)

1

options.dforatepenal = 1.1,

4.4.

8 NUOPT/DFO
IntegerVariable
DiscreteVariable

VariableParameter

wcsp rcpsp
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® entryVariable()

solve()
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.bat

5.1.

VAR.csv

E VAR csv — 2T
JrfiE REED JFTNO FT oA

1.00014474515754980000e+000
-5 00036099786442830000+000
2.56150069850151250000e+000

15

entryVariable()

entryVariable()

VARNAME.csv

9

P VARNAME csv — AFIE

IrIWE) REE FINO &

5.2.

DFO.exe
10

10

objval.csv

objval.csv
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objval.csv
1 . 25.645
P objvalcsv
2 0.1
P objval cev
FrlIE) w2
1.0e-1
3
P objval.csv objval.csv
<<DFO
21>>
4 P objvalesv — AF 56.3 !
IrME REE 2
Objvalue ., 62.5
6.3
5 P objval.csv -6.35
7 IWE) iRE
i
845
.bat
.bat
NUOPT/DFO
.bat
NUOPT/DFO

.bat
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exit0 .bat
exitl .bat
11
VAR.csv
objval.csv obj.exe
.bat obj.exe
@echo off

obj.exe VAR.csv

if errorlevel 1 goto error
exit0

-error

exit 1

11 /p
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NUOPT/DFO

6.1. NUOPT/DFO

18

NUOPT/DFO Windows NUOPT/DFO
DFO.exe
NUOPT GUI
DFO.exe .bin
.bin
-compile ! ?
-nocompile
-onlycompile ! ?
-restart 6.2
-outdata 6.3

Windows




.smp exe
.smp .exe
.smp

—nocompile

NUOPT(SIMPLE)

NUOPT/SIMPLE

NUOPT/DFO NUOPT
NUOPT
NUOPT/DFO
NUOPT/DFO mknuopt.bat

NUOPT/DFO
12

entryVariable()

19

current solution -> [0.68611054231422397, 0.46982330599912997]
Objective -> 9.8612037687e-002

6.2.

NUOPT/DFO 1 bin

.bin

Windows

DFO.exe -restart .bin

.exe .bin

24 SIMPLE NUOPT/DFO



® ITERATION_COUNT 13
® FUNC_EVAL _COUNT
® ELAPSED_TIME(sec.)

20

6.3.
NUOPT/DFO 1 .bin
.bin
.sol
Windows
DFO.exe -outdata .bin

.exe .bin

13 431



NUOPT/DFO
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6.3

.sol

.exe

NUMBER_OF_VARIABLES
NUMBER_OF_FUNCTIONS
PROBLEM_TYPE

2
2
MINIMIZATION

METHOD TRUST_REGION
STATUS OPTIMAL(Model)
STATUS

OPTIMAL(Trust-region radius)

OPTIMAL(Model)

OPTIMAL(Grad)

NON_OPTIMAL

ERROR_TYPE

INTERMEDIATE
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VALUE_OF_OBJECTIVE

1.027290347e-006

ITERATION_COUNT 18
NUOPT/DFO 14
FUNC_EVAL_COUNT 24

14

RESIDUAL
CONSTRAINT_INFEASIBILITY

3.935709213e-007
4.067977954e-009

ELAPSED_TIME(sec.) 4.42
NUOPT/DFO 14
%%
%% VARIABLES
%%
NAME  VALUE  STATUS SLACK [ BOUND TYPE

V# 1 X1 0.998986 FREE [-Inf <=

X1 <= +Inf]

V# 2 X2 1.00036 FREE 2.50036100e+000[-1.5<= X2

VALUE

14
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%%
%% FUNCTIONS
%%

NAME VALUE STATUS
F#1HS1 1.02729e-006 FREE
F# 2 HS6.smp:14

-4.06798e-009 INFS

SLACK [

[ OBJECTIVE (MINIMIZE)

-4.06797795e-009 [

BOUND TYPE

HS6.smp:14 ==01]

]

]




NUOPT/DFO

SIMPLE NUOPT
NUOPT/SIMPLE
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<<DFO 1>> Please specify model name.

Usage : DFO.exe (modelname) (datafilename<option>)

NUOPT/DFO

<<DFO 2>> Can't find model file in current directory.

<<DFO 3>> Failed to create .exe file.

SIMPLE

<<DFO 4>> Internal Error occurred. < >

nuopt-support@msi.co.jp

<<DFO 5>> Can't find bat file in current directory.(<bat

>)

.bat

.bat

<<DFO 6>> Invalid option.

<<DFO 7>> lllegal value in parameter file.

<<DFO 8>> /O error occurred.
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NUOPT/DFO

9 <<DFO 9>> getValKind() failed.
10 <<DFO 10>> getFuncKind() failed.
11 <<DFO 11>> Failed to set objective function's name.
12 <<DFO 12>> getFunl() failed.
13 <<DFO 13>> getlnitialPointVal() failed.
14 <<DFO 14>> getGradnl() failed.
15 <<DFO 15>> Infeasible.(variable bounds)
16 <<DFO 16>> Invalid value.(variable kind)
17 <<DFO 17>> Overflow occurred.
18 <<DFO 18>> Division by zero occurred.
19 <<DFO 19>> getFunnl() failed.
20 <<DFO 20>> lllegal value from .bat file. (returncode = < .bat
>)
21 <<DFO 21>> Can't find objective function's value in data
file.
22 <<DFO 22>> Can't find objective function's data file.(<
>)
23 <<DFO 23>> lllegal trust-region radius. 0
24 <<DFO 24>> Length of two vectors is different.
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25 <<DFO 25>> Max value is too small.
26 <<DFO 26>> Failed to adjust Lagrange functions
appropriately.
27 <<DFO 27>> Keyboard interrupt.
.bat
(waiting)
28 <<DFO 28>> outModel() failed.
29 <<DFO 29>> solveModel() failed.
30 <<DFO 30>> Iteration limit exceeded. NUOPT/DFO
31 <<DFO 31>> Failed to find new point.(min)
32 <<DFO 32>> Failed to find new point.(max)
33 <<DFO 33>> Please specify file name.
Usage : DFO.exe -outdata (modelname) (logfilename)
(datafilename<option>)
34 <<DFO 34>> Can't find exe file in current directory. —nocompile
35 <<DFO 35>> Can't find datafile in current directory.
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36 <<DFO 36>> Can’t find mknuopt.bat. -compile —onlycompile
mknuopt.bat mknuopt.bat

37 <<DFO 37>> Please specify model name and .bin file name. | -restart

Usage : DFO.exe -restart (modelname) (.bin filename)

(datafilename<option>)
38 <<DFO 38>> Can’t find .bin file. .bin

.bin

39 <<DFO 39>> IntegerVariable "< >" misapplied to | IntegerVariable NUOPT/DFO

DFO. IntegerVariable
40 <<DFO 40>> DiscreteVariable "< >" misapplied to | DiscreteVariable NUOPT/DFO

DFO. DiscreteVariable
41 <<DFO 41>> SDP constraint misapplied to DFO. NUOPT/DFO
42 <<DFO 42>> Objective cannot be assigned. Objective

.bat

43 <<DFO 43>> Objective must be defined with Objective

arguments( "dfoprog" missing) . .bat
44 <<DFO 44>> Objective can only be defined for once. Objective

NUOPT/DFO Objective 1

45 <<DFO 45>> Illegal method “< >” applied to | wcsp rcpsp

subproblem.
46 <<DFO 46>> entryVariable() is not used in model file. entryVariable()
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entryVariable()

47 <<DFO 47>> VariableParameter “< >" misapplied to | VariableParameter NUOPT/DFO
DFO. VariableParameter
48 <<DFO 48>> Variable “< >" is fixed.
Parameter

49 <<DFO 49>> solve() is called more than once. solve()

NUOPT/DFO solve()
50 <<DFO 50>> outParam() failed.

NUOPT/DFO
51 <<DFO 51>> Failed to get address. DFO.exe
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