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1. [XL®IC

ARHATA RTIE, &Kk Ny /r—2 Y7 5 NUOPT 7 K42 Tohsd NUOPT/DFO
LT, ZoFABLEEAELRLERL TWETL, Z2E, KRHATA FTiX
NUOPT/DFO (ZRHb L=y & FZitil L Th 0 £9. AFIHAFT A RicE#H ST
VWEBIZE L E LTiX INUOPT/SIMPLE ~==7/1] X [NUOPT/SIMPLE F =— bk
U7 N 2ZZRTEV. £z, RE(LFE - BRI OSEICH EVFE L < RV Bk
I%, NUOPT ® web _X—UWNIZZSWET THEHGHEHGER] ORX— 2288\ CHEET
B OSEF CHWONL D ERHFEZMR L TBY T O TEIETIEH FI V.

ZITIE, T RAVDL4HTIE RS TS "DFO” EIH I OW TR R ZH L ET.
DFO I%, derivative free optimization DOIEFRT. F7z, derivative free optimization &
1%, BB O EEER B N EE RS0 H BB O M BT o A W5 2 & 3 Hk
PRUNVRIL T CRARZAT 72 O FRIEDRRFR & 72 0 £97. 723, NUOPT/DFO Tl EHEBIED
TATT &SR UIfEET7 VT XLE LTHERL TR £79. #Hlo7 L3 Y XAN
TIE, HEREEAZTL L 2 IROET/VERECA VERL UE G 8 2 BRI TV E T,

NUOPT/DFO # M5 Z L1k 0, BFRHLOEXTET 2V A BBt & L i
BB ZIT/R) ZENAREL 20 £4. £72, 5 U 7/ 57 SIMPLE %AW =#lK5%
ORI SN L TR £

I —¥#8 Windows Wi COFIHZMEE Lzt & 72> TB Y £7.
2 http://www.msi.co.jp/nuopt/glossary/index.html
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2. NUOPT/DFO # C#|RBIZ7x5HilZ

AT, NUOPT/DFO % BHC72 5 AN THERRUM =72 & 72 O FIHA FI% L E T,

2.1. NUOPT M/IN\—2 a3 EEDa—ILOWESR

BEWIZR DNABREED, WICZET % INUOPT/DFO (2% L TWAEREE 1A LT
WD E THER T S8,

f > NUOPT/DFO 25 LTV 5 BREE \

® NUOPT V11 U NLP £¥V=2—nA % L iF 70ty T
NUOPT/DFO %tj&D 5 A & v 2 %5 T 5 Bk

® NUOPT/DFO H&D T ¥ A4 5T A vy A &iMAEHCThoHERE (i
DEREETIERL L2 T LD EITO B ATRETT)

K ® NUOPT V11 LUREORAM (ZFIAHEICHIRR & D £3) /

2.2. INADEBE

NUOPT/DFO D#fE % ZHIHIZ 72 5 Hi1IZ, mknuopt.bat (Windows KD A) I L O
NUOPT/DFO DO ZFEATEEFIZM-ONM 3 DFO.exe N&H D 7 A NV FIZ/NA BT LE N T I
F9. F72, Windows IR CET /LD /A )b (smp 77 A/NND exe 77 A NEE
T D2 L) BITROBRTIZZD 2 2OT7 7 A MAR L7 NV ZIZHDHMERH Y £

723, Windows 82 Cix INUOPT #a~> RI7A4 U THEITZODORIE] #1779 2 &
IRV ARE@T ZENARETT. INUOPT 22~ RT A TS 7O DRRGE] I
51E#IT NUOPT O A A h—/L A A RE&ET IR TSV,

3 NUOPT 4R TiHEAIE LT NUOPT/DFO O#EEIX TR W =721 £8 A. NUOPT FAR T
NUOPT/DFO O#e% ZRIFIC 72 0 72 71T nuopt-support@msi.co.jp £ TEBEIWAEDOE T E V.
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3. NUOPT/DFO DETA *—

ZZTliE, £9 NUOPT/DFO B ED XK 5 72 AEAT72 9 NTOWNWT DA A—T % TR
ML ET. &%IZ, NUOPT/DFO DOFE1HZ ZHEMAMLET. 2B, KEOHNAEIL Windows
RIECEITTA2LE2AEL (GGt LTH Y 7.

3.1 &R A=

NUOPT/DFO Ik ® 3 HOEH /DRI TT =2 DRV WY 247729 2 LIT &k 0 Ki{bEr
RETRVET.
® DFO.exet : NUOPT/DFO D A A 1 & 72 558455 NUOPT/DFO DF&REZFIH 9 % B
IZlE2—H—|XZ D DFO.exe #F(TTHZ L 720 7.
® HBHHFHE 722/ J L  DFO.exe MO EXOLIIZT —F %&b LICBFRLD
HHRA% DM ZFE L, T 587, b, 207wl 7 MIFETHNCSMEE
SBERTEWET. 7, REICA A—V2LRLTHY 7.
® E7ILER ¢ KIS OIEWMOTIE - HIEHCE D FEORM AT S Ey. Tl
FTVEDIIETENC CHEES BER TS VE T
BB, FHET—FZOPROVWMY IFETT 7 ANV EN LTTR D 2 LR £

4 DFO.exe I£ Python %W CERRL TV F5.

Copyright (c) 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011 Python Software
Foundation;

All Rights Reserved
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DFO.exe

H B BIBAE O TS D 7= 3D D
HHROLY LY
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ERESIEEE g
HE S s T A

T VICEET 5
HHROLY L0

EFINLT 7 AL
(smp 77 A /V)

ﬁ PEEIZ S 3y

INA AT LD AERE

FITT7 AN
(lexe 77 A/V)

-

TTIVERSY

/

3.2. BMBESBUEOREIAHEDA A —

HRIBAEIE DR EDBRICIE, DFO.exe I[TETAKMEDOERE 7 7 A MIZH D LET. £
D%, ETNVTZ7ANVNTIREL bat 7 7 A VEZFFOCH LET. FFOH SN2 bat 7
7ANVNTHE, EEEOHEHRNG BRI E 2 5B FROLOBEBOHEEFHE LITED 7 7
AMEZ T IIT D L VI WMBLEITR 5 Z Lic2 ) 7.
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ﬁ FEOMH L (FATRTIC BT S #54)

DFO. * Jbat REELBLE-¢(X2
exe >
77 A FHEL—F
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Gt AR P FIH
”T%Mﬁ ﬁi&
774’/1/
H i Ba % i
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3.3. NUOPT/DFO METHEMH

AEiTIE NUOPT/DFO D FEAT DA DT BARBI 2 FIV TR L7

o HWBEHMEFE v /I LB OET AT 7 A VOHE

RSN C 2R L7z HIBEBUER R 7' n 777 A8 L OISO RE LR L1271
ZrANEABELET. BMBEEEHE Y 07 T AOEROBRICHEE L e D E®RIL 5 B
BMEHE 2 77 AL T 2, ETA 7 7 A VORRBRICET HERIT 47V 7
it SIMPLE 0Oitik k] # TS TF 0.

Z ZTlE, getobj.bat £VVH bat 77 A /LEMESZ LT, obj.exe EWHIFEITT 7 AL
DHMBEEELZFE LEEZH AT oW AT HEL-bDE LET. £/, TV
77 AN4E TEST.smp & LET. B, ET L7740 (b LUFET AT 7 A LD
YRAMZEVER ESNTZFAT 7 7 A V) & bat 77 A VTR U7 A A Z 2 HEN T
JWET
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& example
774IKE) REE FTN) BRICANA

WI(T)  AJLFHH)

O -© ¥ Purzips FE ¥ B[ X

FELAD) ID C¥example

igetob) bat: objexe TEST=mp

»

274 NEIFNEDRRY

29 HLLOTANEEIER TS
A ZOTHIAE Web (Z2BT3D

{13

o R{LAFOKT

Tl

NUOPT/DFO (2 L A batE 21T/ 2 B2, a~r K77 FMERODa~< > R
EANNTHZ LT ET.

DFO.exe (ETNV4) <T—XT77ANH>

T IT, KT AT A AL SIS L TAT LET. E7, (BFAL) Do
WTHREF (bat % .exe %) #ANTHZLEEHY EHA. 7B, BFHICAT v a
ERET D EBHBRET B, A7 Y 3 v DN L EITHIEOFMIL6NUOPT/DFO 0
FATI I L A MREOMHL 2 BB LTS,

SEOFITIE, 47 arbTF—F 77 AL bIEELEHADT, I F7rYy 7 b
RO XS A LET.

o JRvE Fmdhk

C:¥examp | ex0F0. exe TEST

95 &, DFOexe (3FETET NV T 7 A VD34 L %EFT TEST.smp 75 TEST.exe
PR L E7. F0%, LR ZIT2W, WOKO LS ITHEREH L TR T LET.
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OB, BETNT s ANERNHSTZT AN T ERDEN DN T 7 A NVNEZ TWDH D

AT SY/ENI N A

& example
Z71KE) REE FT) BRCADA V-D ANHH

OEg? - € ir J wE A E' ;% L‘.:] j x

PELAD) = C¥example
@ [T

F7ANETFNEDERD R

29 HLLTHISEIERTD
Q) COTHISE Web (1BF
2 COTNIERETD

zoM B ;1

»

0y 34 Erasvk
O AR

i Q ¥ 3ta-R :
& 3 Avko-n : ]

solveResultbin i bin: TEST=ol VARcsy

getobjbat objexe TEST=mp TESTexe

‘ e O0-H) TAD(C) dfofunbin inputx bin objvalcsy solveModelbin

dfodatabin

solveModelsol

)

VARNAME csv

ZDOW, TEST.sol &\ 7 7 A JVZIFARE NICH ) &= b O & FREOfRE ® A FEl

ShTCWWET.

P TEST =0l - AT
FrfUE) REE FFOD FTAD AIH

MUMBER_OF_VARTABLES ?
MUMBER_OF _FUNCT TONS 1
PROBLEM_TYPE MINIMIZATIOM
METHCD TRUST_REGION
STATUS OPTIMAL (Grad)
YALUE_OF_OBJECTIVE 5.319845324e-007
ITERATTON_COUNT 159
FUMC_EVAL_COUNT 198
FACTORTZATION_COUNT 0
RESIDUAL 2.316283389e-005
ELAPSED_TIME(sec. ) 38,80
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E72, TESTbin L\5 7 7 A /MTIThR 2 RIEHRPE S TR Y, 16.2 Fod(LaH 5 b
BeRE) 0 16.3 BRI MAE) TRIAT 285 MiEE ZHIRIC R b DB AT E L 20 %
T 20w, BEIECTRUCRFLZT D LI LTSN,

T O, JERT csv DT 7 A MTHABIEE (BFRHOBOM) 25 5B
JAVvET. Ez, KR bin D7 7 A % DFO.exe &ET LS & DHOT —2 DX

DELY OBRICHWTUWET.
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4. €T VU EFE SIMPLE OFE#hITA

ARETHE, 7YV 755 SIMPLE Ok FIEICOWTHB LET. 72720, AFIH
A RTIEEIZ NUOPT/DFO (ZfHb Lizftk 2y EFHBH LT £9. 20k
AR A RIZTHRA IR T ReWET U 7 555 SIMPLE O— %75tk HFiEICB L
¥ LTIE, TNUOPT/SIMPLE ~==7 /] &% TSI\,

HAEBI% Objective #'EET DB, HBIBEMEZFHET 2BICFFOH T bat 7 7 A /L
DA% dfoprog LW GIBMTHRET 24 ERH Y £, #Hl21X

Objective f(type=minimize,name="TEST",dfoprog="getobj.bat");

Ltk L7354, getobj.bat &9 7 7 A L% HHIBIEMED FHEFRFICFEOME L £ 9.
723, NUOPT/DFO % ZHIHIZ7: 555A121% Objective %%E?ﬁ@ S5 LTk
FHEA.

4.2. BHIEB~NOEBDEHE

NUOPT/DFO Tt a1772 9 28>\ T, Objective THEES L7- BRI B
AT ) MENRH D 9. BEAEHIT entryVariable) A WTITRWET. ks, 2o
BEkIT B ABIEUEET R A OEBIETEH 7 7 A v VAR.csv IZHIIT 2EDNEE 2R ET D
TeOIATRWET. 2D, BEROIEFITEREICIEL T ESV. £, LEREK
DOEGRNNIEN L D ZTHEE TS,

entryVariable) OEXIIKOEY L7220 7.

< H HBE%4 > entryVariable(<Z5 44, >)

72720, UFOEEIZBE L E LTIX entryVariable) 95 Z L3tk E A,

® IntegerVariable TH & I V72 BEEA K

® DiscreteVariable TH S I 7Bl

LUFClX, entryVariable() OFEMHIZ ZHEM L ET. £, BB £ 1285 x &%
BT OY%E, RO LD IR LET.

Objective f(type=minimize,name="TEST",dfoprog="getobj.bat");
Variable x; // ¥ x OES
f.entryVariable(x); // 2%t x @ BWBEIEL £ ~D % &%k
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£, WATHEOEK y 28825 8I3RO X S IZRE LET.

Set S="1.. 7"

Element i(set=S);

Variable y(index=i);

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

%I, MAFOZTOEHON, —HOHZBELIZWGEITRO X D IZFHER LET.

Set S="1.. 7"

Element i(set=S);

Variable y(index=i);

Objective f(type=minimize,name="TEST",dfoprog="DFO.bat");
f.entryVariable(y[il,1,i>4)); // y[5],y[6],y[7] D FHNNEIZ B G S5

4.3. INTA—HREEE

Z 2 TiX NUOPT/DFO (ZHRHb L7/ T A —=ZIZOWTFRL L 9. MBS U TE%
RETDHEOIICLTLKEINn. B, TOMDONATA—ZOFMIoOEE L T
INUOPT/SIMPLE ~==7 /] % ZZHB T I,

431 EIEEHIZET BT A—4
o ER¥KIC X AL

NUOPT/DFO ([ZH#i SN TWAH T /LT Y A LB W TCRERIENIEE LIzREIZEL-
LA T LE TS

options.dfomaxitn = 2000;

® [EIHEEHMTONRE ST & DF 51
EHEEORE SPIELILEL VNS Rt HBAICK T LET.

options.dfoeps_tr = 1.0e-4;

5 RFIHAA RIZHEEENTOWRWSRZ 2= B LE L L, @ oMy 2 —4) &
LGk S ET.

6 options.maxitn |2 &V #EE Lol “SBoMED” KERE FREMRLETOTITER T IV,
TETAEBNRETHDIEEZLNDEROZ L.

HRASHBELL X T 4
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® IRIEOR RIC L DIF M (1)
W EfE & RIEOfE L OZEDOIEIRK ) )V AOENEE LT L 0 /NS oA
FER I DRERAC L DR 1R (2)) ICKDHEZATRVET.

options.dfoeps_diff = 1.0e-6;

® IOMIEOR RIC L HIF ISR (2)
RSy FIREDRE RIZ K DT IR (1)1 18H D Rk aiifilz LTz L THRR OfilfE & R
ELIAEE VNS WGEITK T LET.

options.dfoeps_diff g = 1.0e-4;

o filKnENREL T 7T Y a BB OABOHETEIEIC & 515 1k 5AF
—IEDRMETHIKIERREE T 7T Y 2B OABRLD / v ZOHEEEOFAEE L7z fE
LN SWGEEITKR T LET.

options.dfoeps_gnL = 1.0e-4;

4.32. HHREICET H/I5A—4

® (KON E S DOYIHIE
BRI O R E S OYHMEZ R E L £7.

options.dfoinitr = 0.2;

o WHIDROEGEEET LEDORT v IR

IO R OEESEWET HEICHCD AT v TiEEZHE LT, FHEEROKE X0
] DL DT U ARENE | BHOT LT X ACBNTERY 72T BRI
T LRGN WATEEER H Y T O TITHEE TSV,

options.dfoinistep = 0.18;

o IHMEE BIR CFER) ik & DBtk
R CFRR) 23RS E L TREN TV DA EERIZOWT, gIiEE ER (FR) & ol
SZHE L ET. BARAICIE, wIE S BIR (FRR) & ORREEDS options.dfoini_peri THi
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E LI LV /hEWgd, NUOPT/DFO Tl HEWICHIHIEL ERR (FRR) 2264 LEES
B ZATIRWET. 72, Z2EO LR (FIR) LSO —RKOHIKISMFIZSWTIE, o
T A=A K DNBEIAT IR P EE AL

options.dfoini_pcri = 0.2;

433. RFILTFAINTGA—RIZET BH/INTA—4

Z 2T, HIREKEOFHEIOBIZHAWDRFILT 4 RT A—=H R TH N DD
INT A= EfiEai L ET.

O ST 4 RT A=K DOYJHHE
RINT 4 RNT A= OYHEEZRELET.

options.dfoinipenal = 10.0;

O LT 4T A —H DEGFHESE
RFNVNT 48T A =2 1F, —EREFEZITR ) Z LI CHEFILEL 21T/ £ 4. ]
P ZIT72 ) T ICHEH 21T ) ONERELET.

options.dfochpenal = 5;

® )T 4 RNTA—FZD FRE
NRFNVNT 4 RTA—=FDFIREEZRELET. EHLHEEZITRIOBICHNIRNT A—HF &
AU

options.dfominpenal = 100.0;

0 NFNTAUNRTRA—HZDKEEX
NRINVNT 4 RT A—F e HWARENSEONT- PO B L i L CEDRERE W
DIZTHENERELET. 1 UEOEEZFRELTLIEE N,

options.dforatepenal = 1.1;

4.4. EHOWHIEDERTE
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NUOPT T OGN %ES 5 = & A [aE T
BlzIE, 28 x OEELZ 1 ITRETLH2HEITITRO LI RN L ET.

Variable x; // 2% x OES
x=1;/ ¥ x OPHHEL 1 IT8RE

2, MAFEFOLRBUIZOWTIIEIEZ —EICHRET 5 Z LB AEETY. ROLET
(Z yl1l, yl2l, y[8] o#HifEZ 3 iZiE L TWhET.

Set S="1 .. 3";

Element i(set=S);

Variable y(index=i);

ylil = 3; /1 yl1l,y[2],y[3] OWIHIfE % — G E

2L, EEONHIEZHRET DRI T ORI ZTHEE TS U,

® solve(); DENZFAT S

:ET/V774/1/P\] Z solve(; ZFCik L T\ 256, ZHOWIIEOFKEIL solveQ; DRHIT
TR HOBENTEVET. FIZIE, KOX D REERE L72HE, x OMFIEIT 1 L7220 %
TN, y OMEMEIX 2 S1E72 0 FHAS

Variable x;
Variable y;
(BB & 55134 1)
x =1 /1 x OFIFEIT 1 ITRESND
solve();
y=2;/ly OFEIL 2 ITRE “Snzn

o LR (FBR) TV MERCIES T 2 EITHIIE & k720

ERROCFBR) 2605 E LTI LEZEICHOWT, ER (FIR) IV Vs EIR (FRR)
BT 2 HIEMEICER T AEEZUHMEE LTRET D Z SidtiskEtr. 2ok A
ZiE L712%A 13 NUOPT/DFO W T 217700 ERR (FRR) 2264 LidZev7ofa%
PIEfEE LET

8 MIEDOHISFUFICL o TL y OFIIMED 2 LR ERHVETN, y=2, OFEBRICLIVREIN
CHhITEHY EEA. FZ, x=1 2 x OER (FIR) [QIEWEAETIE, 1 DAOESIHEL 720
S

9 LR (CFRR) 1Zimwn &I 2 FUEIC SV Cid T4.3. 2 AR EICBT /87 A—4& | TE W BT
options.dfoini_peri TEXET D Z &R HRET.
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45. ZFOHMDIFER

DI IC 3 5 54101281 L Clt, NUOPT/DFO THV 445 = & AUk ERADT ST &
TS,
® HHUESL IntegerVariable & HW\ =&
BERZS L DiscreteVariable % AW =454
[ E$L VariableParameter % 724
PIEEMEH 2 AW Hili Rt 2 & ieh s
wesp B LW repsp (2L L7-ftik % L7556
HB% 0 Bk e e T V7 7 A VN TR L7856
® T7 /L7 7A/NNT solve() Z#EERIFIE L 7-HA
® [ TFROMA—HTHEOHBZIVENEESNTLE I>EENH L5E
T2, UTOHAICOEF L UIRT 4 —~ UV ABNK T T 5 aEER S nEToTD
EE TSIV
® entryVariable) SV CWeWEHKEE LG

10 E2b02ZEF THET.
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5. BMIBREME OIS LAICEALT

ARETHE, FANCZHEES BORBEEMEEE T 1 7T LOEROBRICEE L 7 515 H A
figgn UET. BERICIE, BOBEBIEOBGOBRICAWSGT =2 7 7 A VD7 +—< v b
Ofs LOZHEIRLS bat 7 7 A MIBET 23AEITR V0 ET.

51. ZEHEFHRI7AILDITA—T Y k

H BB ER A A OB OE#IL, VAR.csv & WD 7 7 A MZIRD 7 +—~ > hTH
NENET.

(1 FHIOBER SN EHOHE) B VAR csv - AT
(2 FHICRE SN EHOHE) JrfIHE RRERIE D FJT oA
(3 #F BT B Gk S LT D H) 1.00014474515754350000e+000

..... -6. 00036099 786442530000e+000
2.56150069850151250000e+000

ZIZTO TREEINZIEE] 1L TentryVariable) SN 7-EE) o Z & TH. 7238,
entryVariable) SN TWaWEHOEIZH SN EFADOTITER FIW. £/, T
SENTNEE ) OfERMIC VARNAME.csv &9 7 7 A WA O A RN BT 2158 2 kD
T =~y hTHAWEZ LE IO T, LW HPBEMEA S D WIGE% Il E iR
TEW.

(1 F BRGSO D) P VARNAME csv — AEHE
(2 FRITBRE SN B DA HI) FrLE) dRE(E) FINO &
(8 & BITRER S NI DA D) w1
..... He
A3

52. BHBEAREREHRI 7LD TA—T Y b

BFRF D OBRE TR S L7z HBEBIEOE#IL, objval.esv &5 7 7 A /LIZHIFI LT
<7Z&EW. 728, DFO.exe TlE, objval.esv WD THlE (FBHEFEXEETe) OHDIT] %
HruBasE e UCREik LE912 £, Ul (R z &) 0H01T) MRS L%

0 H5EBCHONTEBLDRET ELHEITOVWTL, ZOERDOARNTIRT ETRRINET.
12 XYY CFREENTND EELGRE LRV ATREMR H Y 9.

RS AP 2T A
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BRI H L HFOMEELELET. LRI ooz RrLET.

objval.csv DNE kS D | fRE
H B B iE
Bl 1 ) 25.645 BAE DA 2D TIE L itk LET.
!"- objval.cev
el iRE
2h . 6dh
51 2 0.1 FBHEIEITIE LR LEI.
!". objval cav
el ILE) iR
1.0e-1
%l 3 B o (=7—) [FE DI~ TR VWO THBEEMEE L
‘ thal'c T LEHA. ZD7=® objval.esv NIZ
ZrilE)  iRE " .
T H A BIEL A DO E AN &1l L <<DFO
) 21>> D=5 —&HHLET.
B 4 B objvalosy — YRR 1ATHEIX BEDA) TiXZevwo THRE
Ir4ME) iREE) 2 BEELTREBELEEA.
Objvalue , B2.5
hGL3
5l 5 P objval.csv -6.35 5l (R Xa5te) OAHOIT) B
Fr{IHE) iR o DG5BT ROMPIELRENET.
L W
-G.3h
5.3. .bat 77 M ILORNAE & Bl

HHBIEE DR R, €T V7 7 A VNTHREL bat 7 7 A L ENFOHTZ L2720
£9. 2B, BARMIZIEZ NUOPT/DFO DA A VEY 2 —LInHIRD K 5 5 8a Az

JETHOH L ET.

(bat 7 7 A NV4)

(ZEfENs® 7 7 A %)

<T—HTrANEG>

<TF =77 AN%4> 1%, NUOPT/DFO FEITRIC2—H —RNUEILCHEELZ Y 74

N DFRERLET.

oD, BFERHLOBBOMZFRT LR/ T A —Z OfFHN

WBERBIZIIBI B H DT —F 7 7 ANVADERZEFIH L T EEW,
bat 77y A NVHATIE, VBT 0T T LAEFATT HEONE AR T HZ L1270 £

RS S AT A
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ZOBE, EFEET LA Texit0) L5 L 0 2% bat 77 A LI OLORVEE D K
N, FTBRFEETOLET Texit 1) DX HIT 0 LISOMED bat 77 A L HORY fE
ERDEDITLTRFENS,

Bl 21X, BHET — 2 BRI NTZ7 7 A VD4 VAR.csv 25|18 L L THx 5 &
objval.csv ([ZBBUEZ /1925 712 77 A objexe ZFEFONMH T XL 912 L72WGEIZIZRD
X921 bat 77 A EFIRLET. 7272 L, objexe [TIEFKTRICIZ 0 &, BEKT
RRICIZIEOEZ RV EE LTRT T r 77 A5 THLHDE LET.

@echo off

obj.exe VAR.csv

if errorlevel 1 goto error
exit 0

‘error

exit 1

B o A7y a  A3MERLRNTTE.

HRASHBELL X T 4
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6. NUOPT/DFO MDEITHEE BHEED AR

NUOPT/DFO OfEL L CIZEICLLFO L OREF N ET.

TTNT 7 ANDL AL RA KD FAT7 7 A VEIERT DI%RE
B bEH R 21772 5 Hhe

WEMRE A2 IR & U Clai{b iR 2 B 5 2 BEAE

R DI WA )3 D HkRE

KETIE, ERROBMREDMEI L L ONEITHIEICET 2HHEIT RV ET.

6.1. NUOPT/DFO MO—#&rI7si#E1b 5T EtRE

AHiTlZ NUOPT/DFO OF|H FiE% ZiiBH L ¥ 3. Windows ki CiZ, NUOPT/DFO
DAA LTI 5THDH DFOexe [T~y R7u P MEIZRODa~wy REANTS
ZETEFLET. 228, NUOPT GUI O oEENIIIXIG L TR Y FHADTI TEAT
.

DFOQ.exe <F 7 ar> (FFTNA4) <bin Z77ANVEL> <TFT—HT7A)V4>

EiRoa~vr RoW, (F7404) IZBE L UIEEFOANIRETT. /-, <A 7=
VEBLOLKT—F Ty AN SITHBEIS TR T A2 L1220, <bin 77 A NV4
> NE—EOF T v a VERE LG EICRNEE ) £,

G aNBFROE OB TINET. B, BT AOI LN L] LT TET LT 7
ANNE AL NRA TRV BT 7 7 ANVEERT D28 ZEWRLET.

AV NS Bk

-compile ETNDAL AN T AT TR R R ZBm L £
ETINT 7 AL LRGS0 2 U A VSR L 7o 5560 1 3
R ZIT TR T LR £

-nocompile ET DAL N, NV EATIR DT IR LFH A A A L E 9.

-onlycompile ETNANDAL AN DR T, FEfbFEIIIAT L ER AL

-restart WEM AR & U bR R 20 LE 7. 3L 6.2 kit
HHBMAE] 2R L TES0. BB, ET O3 L8 UL TR
WEHA.

-outdata (B E) MOTEMOM I DI ZATVWET . FEMIL 16.3 it /ITEEE)

PHERBLUTLIEEN., 0B, EFLOa AU TRVERA.

AT a UERELRWTEITLEZSA, Windows R CTIZLL FOBAICET LD a2 X

HRASHBELL X T 4
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AN HEBNATRVET.

® (ETNA) smp IFTAFET D0, (BT NV4) exe IFF1ELIRWGA.

® (ETN4) smp & (ETNVA) exe WL, EEEHEZNT (£T 1

£) .smp DOFFHRH LWEGE.

HEWWIZET VD a3 )L Z21T720 =< 72 W GEIZ1E, —nocompile 47> a > & fFHiF T
FATL T E &N,

<T—H T 7 AINGH>THRE LT —% 7 7 A4 WiE, NUOPT(SIMPLE) 23R n]fg7e
T =~y FCRBESNTVEIMLENTSWET. T—XD 7+ —~ v MIBET 256X
INUOPT/SIMPLE ~==7 /] IR T IV,

(7£E) NUOPT/DFO HITHELNTZFAT T 7 A /L TldalE o NUOPT |2 & % fi{bat A

BT H Z LSRR R A, £, @% O NUOPT I & B iE(LEEZ1T72 9 72 DIT/ERR
ENTFEIT7 74 4Tl NUOPT/DFO OKEFEAFIAT 5 Z EAHKEEA. o,
NUOPT/DFO f O H R 72 LR 24T 72 > T 72V REET mknuopt.bat #3795 Z LI
L OIERR SN T=334T 7 7 4 L Tld NUOPT/DFO ORREAFIMT 5 Z L BHREHADT
THEE TSI ,

7k, HER I 1 RAEK T RICEEMOM & B ABBIEOF R Z R D X 51T v
7Z-LET. ZOK, EEMOMEIT entryVariable) (2 LV &SN -IECH DS ET.

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

6.2. mELEFTEBRHAE

NUOPT/DFO Tix 1 KEKTZ LI (£ET44) bin EWH 77 A VEHDLET.
Z® bin 77 A NNITITEEMOERPEMINTEY, ST HETVDOFEITT 7 A )V
N DG EITE EMROEEZPIMMEE U CRREAHET L Z ENHRET. 2 oERIL,
SRR TR AT EL A P S EOF BRI Ob D L) 1

AL R R P BIREAE 2 1T A BRITIE, Windows BREETlIa~r R u o7 FENLK
Davwy REANLET. ZOB, <7F—#77A4A0V4> FMNEIILCTASNLET.

DFO.exe -restart (EF/V4) (bin 77 ANV4) <TFT—HT 7 A)L4>

725, exe 77 AL bin 77 ANHBRIG L TWRWEAEOFEENIR L E L TIIRGE

U 47 ) 755 SIMPLE Otk CTail] L7z NUOPT/DFO 2k L7-fRik A ST 255
ATHELIEHENZLERA.

HRASHBELL X T 4
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WL RETOTIEE NIV, o, AEETIEINH THOWDERETEHE L
THAT 200 Tz, HlrE L2 &I REE T 7256 O 8) & Sl kit 6
BEREZ AW B OZF BN —ET 25 L IFRY FHA.

B\, 1T RIGHROMRL TS 2IRIG®RD 5 Bk 3 DIZE L CITFEBRI O @A
L7MBERFRENET. HHBEOLOMTIEIH Y FHADOTIER F S0,

® ITERATION_COUNT  (fifkatHE o g RIE) 15

® FUNC_EVAL_COUNT  (H /RI%fE o R Mmi=I%k)

® ELAPSED_TIME(sec.)  (FifbatH o> FEATREH])

6.3. FREMmH NHaE

NUOPT/DFO Ti% 1 REM T Z LB L O LFEK TRIC  (E7/L4) bin &
IT7FANEHILET. 2O bin Ty ANANICHLERED LI (BE) RICBET 1%
WE (BT N4) sol VWO T A NMICHIT A Z EnRHRET.

iR e 2 FIH 3 2854, Windows BREE Clda~y K7 a7 MENHKROa~
Y REANLET.

DFO.exe -outdata (T 4) (bin 77 ANVE) <T—H 7 7 A )V4>

23, exe 77 AL bin 77 A AP LTWROEAOEBNCEI L E L CIRGE
W LPRETOTIERE T I,

15 T4 3.1 F LSRRI 2T A =2 ) 12H 2 TRAEREIC & 2% I 54F) (@R ORE ELEL 70 &
7.

HRASHBELL X T 4
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7. FRIEEROMER

NUOPT/DFO (T & 2 bt ok THRECIE, FEHEHIIC

EFRTRENTBITHIERD L3 T —BrOlER (BEMICBET 2 HmAH 554 D H)
MHASHET. T TEHEITONEEZ TR LET. o, KETIWHRNT HIEHRICHE
LELTL, (BT V%) 80l EWVHD T 7 A MBI ENTEY 3. £/, (£7 14) exe
L (BEFNA4L) bin @ 2 DOT7 7 ANANBG LS, (FFA4) sol ONEEFEN T
B2 ENHRET. BEHT 5 5E0FMIL 6.3 fiRlE Mt ke 22 L T &,

NUMBER_OF_VARIABLES 2
NUMBER_OF_FUNCTIONS 2
PROBLEM_TYPE MINIMIZATION
METHOD TRUST_REGION

ErnlEls, %%, [BEE0H), THMEOFREE (BRAGHE &MU 1, T
SyREIC R LT Lol 2R L TOET.

STATUS OPTIMAL(Model)

EOFIEM AL TR T LIEhHD2WEED LI BT —IC Lo THKRT LI D1E#R
ZRLUET. FIENAEOFEMITROEDOWEY L7320 £7.

STATUS OFrHNE AR

OPTIMAL(Trust-region radius) | GHEEKOKE N HLHE LV /NS 2o
Tzl T LIz ERLET.

OPTIMAL(Model) HRIEL B & DE L 0 /NS WEEIIN T, B
TE MR OAE & R4y B RE DR+ i T2 D&
TLZEaRLET.

OPTIMAL(Grad) —TEDFMHETT, 77707 2880 ARLD

JIVEDHEEME N H HE LV /NS L oz
O T L L EFELET.

NON_OPTIMAL TT—ICEVRT LEZZEEELET. 2O
56, =7 —NEIX T[ERROR_TYPE| 1T
ICFRESNET.

INTERMEDIATE KELEITROEBEF THLZ 2R LET.

HRASHBELL X T 4
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VALUE_OF OBJECTIVE 1.027290347e-006

FoNToORMBEBIEN R RINET. ok, =7 K TIH 2 WITREEH RO
MR O H DRI RRDEME C oo B RIBIEE S I Sk T,

ITERATION_COUNT 18

NUOPT/DFO (Z## D7 w3V X AOKERIEEFR R L 316, S MEO ERETIX
HOEFAOTIEETFIV.

FUNC_EVAL_COUNT 24

HAIBEE (BFRH OO ZEFHh L7zonizk LTV E T 18

RESIDUAL 3.935709213e-007
CONSTRAINT_INFEASIBILITY 4.067977954e-009

FRAEDIE WIS LU D IVIZiRED & OREHRFIFMER L TS0 EeRLET.

ELAPSED_TIME(sec.) 4.42

NUOPT/DFO (T & 2 it at B O EATRFf# 23 L CUvE7 16,

%%
%% VARIABLES
%%

NAME VALUE STATUS SLACK [ BOUND TYPE ]
V#1X1 0.998986 FREE [ -Inf <= X1 <= +Inf]
V# 2 X2 1.00036 FREE 2.50036100e+000 [ -1.5 <= X2 ]

EHICET A HEFR R LET. [VALUE] OFIcEPNTWAENSONZ (BE) fif
TOEEWS Z &I £

16 R b AT A A BB RE 2 T W 2358 (I BRI HIER LB R R S E T

HRASHBELL X T 4
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%%
%% FUNCTIONS
%%

NAME VALUE STATUS SLACK [ BOUND TYPE ]
F#1HS1 1.02729e-006 FREE [ OBJECTIVE (MINIMIZE) ]
F# 2 HS6.smp:14  -4.06798e-009 INFS -4.06797795e-009 [ HS6.smp:14==0]

PI%UCBE T oM AR R LET.

HRASHBELL X T 4
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wkZ1X NUOPT/DFO OMEEICEET AT —RA v —0—ETT. B, Fido=T7—R vE—I SN SIMPLE = NUOPT (B4
HTT—RAyB—UNREBICHITENDHENTSVET. RRICBR VWD T— X =25 F LTl INUOPT/SIMPLE ~ == 7 /1|

ISR T S,
TI—FE | =T A vV B - ek &
1 <<DFO 1>> Please specify model name. NUOPT/DFO % E1T3 BRI, &b T 2 ET /L OARIEZIEE L TORWEEITH
Usage : DFO.exe (modelname) (datafilename<option>) ELET. ETNVOLARMEREL THERTLTIZI.
2 <<DFO 2>> Can't find model file in current directory. HE LIZETMIHIET 2 ETEREET AT 7 A VB CHEET 0 Lo RV ILAF
FELRWEARELET. 77 A VOFHEOHED D VITHEE LIZET AVADBIEL
WE THER T SV
3 <<DFO 3>> Failed to create .exe file. FATRDIERIC R L7255/ 12884 LE 3. SIMPLE OFRIZER Y 3 enha Z
ER T &V,
4 <<DFO 4>> Internal Error occurred. (<Fflifi5H>) WER= 7 =3B E L7122 L 2K LET. nuopt-support@msi.co.jp & TR T I\,
5 <<DFO 5>> Can't find bat file in current directory.(<bat 7 | HIIBEOHEDERICHIEL bat 7 7 A VBMEET 4 L7 b U NICIFIEL 720
7 A NVAE>) LA ELET. bat 77 A ABFET D0 THEGE N I,
6 <<DFO 6>> Invalid option. NI A=Z L L THNRFEHADEEZREL L) ETHERELET. ARMEE
FBELTIEE W,
7 <<DFO 7>> Illegal value in parameter file. NT A= L LT (WPRRRD0E) REREEZRELELI ETHEHEAELET.
AR ERREL T ZE0.
8 <<DFO 8>> I/O error occurred. T ANVAMIIOBR =T — 0N AE L bR LET. 77 ANV AMIIZET S

WU RMHER A FF o TV ADETHRE T IV, F2, ZOZT7—FR—7 4V FNT

RASHEF S 2T L
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NUOPT/DFO % MW THEEDORBEARRHIIKRML & 5 & LIERHICRAET 2560
b ET.

9 <<DFO 9>> getValKind() failed. BT D HEROBUFICRR LI L &R LET.

10 <<DFO 10>> getFuncKind( failed. BB T D ROBGIC R LI Z E 2R L ET.

11 <<DFO 11>> Failed to set objective function's name. HRBEA OFHRETEL < BGTE o G /Ic A LET.

12 <<DFO 12>> getFunl( failed. B OBBEICEAT 5 E RO Ll AR LET

13 <<DFO 13>> getInitialPointVal() failed. WIIMEDIEROBAFIC R L= a e AL £

14 <<DFO 14>> getGradnl( failed. B D ABLIZ BT 2 OISR LIz 2 L 2R LET.

15 <<DFO 15>> Infeasible.(variable bounds) ZHOETHREICRIENH D & EICFERINET. ZHO ETROMEAIEL RE

LTS THERE T SV,

16 <<DFO 16>> Invalid value.(variable kind) TERBEEND D L EITRREINET.

17 <<DFO 17>> Overflow occurred. AR OB A — =T m —PRAE LT L 2R LET

18 <<DFO 18>> Division by zero occurred. FHEOAEHOBRIZ 0 Bl NEAE L 2R LET.

19 <<DFO 19>> getFunnl() failed. B OIS DIFROBAFC R LI Z e 2R L E T

20 <<DFO 20>> Illegal value from .bat file. (returncode =<— 7 | BMEEIEERMSAD bat 77 A VR T—a—F (0 LISOfHE) ZIRLTEzZ &
—&>) ZRLUET. BNBEEEOHETROPIZIRY B0V THER T S0,

21 <<DFO 21>> Can't find objective function's value in data | §& S 727 7 A /UIZ B BIBIEE OfF S FER ATV R0 &Il L7286 1R A&
file. LET. BOBEEEOFRBRENELWHDIWVIFIELWWT +—~v v M TR I T

WD ZHERR T SV,

292 <<DFO 22>> Can't find objective function's data file.(<7 7 | BHBIEMEOHFEHRNB LR SN TND 7 7 A ADRFE LR WEAICHAELET. BN
A V4>) BIBUE DRI e DY E LW THERR T S0,

23 <<DFO 23>> Illegal trust-region radius. FEEKDORE SN 0 LTIl 2RLET.

24 <<DFO 24>> Length of two vectors is different. EERRRDLZEBFEET 2 2ON7 MUCHETAHEAEICKK LI 2R LE

RASHEF S 2T L




28

N

25 <<DFO 25>> Max value is too small. PR CRONEZ G DB EAT 7R o TR, T OMEMNE T E D70 O
WEPHDL LML AR LET.

26 <<DFO 26>> Failed to adjust Lagrange functions | N CTHW TV 2 MIMZIANOFEAIIZ KB L -G EICR RS ILET.

appropriately.

27 <<DFO 27>> Keyboard interrupt. F—AR— NEIDARIZ L VLB AR IE LT L ZIZRRINET. ok, ETLORE
TR H A BEEAEIRAG D720 O bat 7 7 A VHEOLIEZFF > T HEIT % —R
— NEIDAZDNFEAE L2 HEI2IE [(waiting) ] &0 9 SUFFH —fEIC R RS E T

28 <<DFO 28>> outModel( failed. FERTZ 7 ANOHDNZRE LT 2R LET.

29 <<DFO 29>> solveModel() failed. WO KRBOBCRFE N AELIZZ L aRLET.

30 <<DFO 30>> Iteration limit exceeded. NUOPT/DFO ([Z## D7 /=Y XL LT, RO ERICE L ZHEICRR
SNET.

31 <<DFO 31>> Failed to find new point.(min) M Z AR 2 LIS K DBl R OB L & SRR E T

32 <<DFO 32>> Failed to find new point.(max) M Z A< 2 LIS K DB R R OB L7z & S IR s T

33 <<DFO 33>> Please specify file name. FRAG L TR RE D FATIRE, MR BB TR SN TV o BB I IS ET.

Usage : DFO.exe -outdata (modelname) (logfilename) Sl EBUNC A L THEERITL T IZE0.
(datafilename<option>)

34 <<DFO 34>> Can't find exe file in current directory. i AE e H IS RE ORI S L < 1X —nocompile 47 v a U HEERRIZ, SIETHEEL
TFAT7 7 ANVDPRATERPSTEBEICEREINET. SIEOFEBBE LWV
LSBT 7 A VDMFAES D% THER T S,

35 <<DFO 35>> Can't find datafile in current directory. NG SR IMRE ORI RS, BIETHE LIIEHRT — % 7 7 A VSRR TE e

STEHBAIIRRENET. SIEORERBELWVIS LIIRERT —2 7 7 A LB
FIET 2% THER TS V.

RASHEF S 2T L
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36 <<DFO 36>> Can’t find mknuopt.bat. -compile 47 3 L< L —onlycompile &7 > a v EHEELZICHL DL
7" mknuopt.bat BHRLTERN->72HEICH I S ET. mknuopt.bat BH DT
A L7 P UIZAARIES TV D0 THER TS0,
37 <<DFO 37>> Please specify model name and .bin file name. | -restart 47> 3 > THAZ — s 2T OB HOBEIZRY B HGEICERE
Usage : DFO.exe -restart (modelname) (bin filename) | #1E 7. ELLBIEAEAN L THESEITLTIZI0.
(datafilename<option>)
38 <<DFO 38>> Can’t find .bin file. FALZ— MRRICHRE L7 bin 77 A NV ER R TERhoTc L SITFRSNET. 45
E LT bin 77 A NVHIELLIFET D0 THER T S0,
39 <<DFO 39>> IntegerVariable "<Z#{ 4 >" misapplied to | IntegerVariable Z# il L TW 2 H A IR S £ 9. NUOPT/DFO i
DFO. IntegerVariable (ZIZXH L TE D FHADOTI THAT I,
40 <<DFO 40>> DiscreteVariable "<ZE %74 >" misapplied to | DiscreteVariable # il L TW A S I K & £+ . NUOPT/DFO %
DFO. DiscreteVariable (ZIIIS L THEY EHXADTITEAT IV,
41 <<DFO 41>> SDP constraint misapplied to DFO. PEEMHKZHE] L T a5 aIc&rShvEd. NUOPT/DFO 13- EEfEHIFIC
R L TEY FHEADTI TR TFI,
42 <<DFO 42>> Objective cannot be assigned. H B934 (Objective) IZEABEA R AZRAL LI & L TWEHEAICRRINET.
HABIEMEICBIL CTiE bat 77 A A ZNLTORYV D L7220 £
43 <<DFO 43>> Objective must be defined with | BAIBI% (Objective) DEF DERICMEZRSIHNFEIR SN TV RNGERICRTIN
arguments( "dfoprog" missing) . F9. bat 77 A NADRERBGIEE L TCRRB N THD N THERE T S V.
44 <<DFO 44>> Objective can only be defined for once. H B4 (Objective) DE S #HEHKEITR - TV I H BRI NET.
NUOPT/DFO TiX Objective DEFIL 1 BDOHITAH Z LK ET.
45 <<DFO 45>> Illegal method “<fi# % 4 >” applied to | wesp =° repsp D L J R RIEOMEEL L CHHTE LWL D EIE LIEHAIC
subproblem. HASHET. BEERMEZEIRL, BEFATL T LIV,
46 <<DFO 46>> entryVariable() is not used in model file. entryVariable) 12 X 2 ZHDOBEEIT 2> TR W GICRRENFT.

RASHEF S 2T L
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entryVariable) |25 2B OBERAEITIR - T2 BRICHERITL T &0,

47 <<DFO 47>> VariableParameter “<Z54{4,>" misapplied to | VariableParameter 2/l 6L TW A HHICRK R S L E 7. NUOPT/DFO [
DFO. VariableParameter (ZI3xtiE L THEY EHADOTITHET IV .

48 <<DFO 48>> Variable “<Z ¥4 >" is fixed. HOEBOMENREESNTLE I BARCETENET. BETLLOE2LKTIIR
< Parameter H&HVEHE Lz ETEITLTIZ S0

49 <<DFO 49>> solve() is called more than once. ETNT 7 ANVAT solveQ BHEEFEIEH SN TV LI HGICRRINET.
NUOPT/DFO TiXET /N7 7 A /LNT solve() ZHEEIEIHAWD Z LidHkEEA.

50 <<DFO 50>> outParam( failed. NI A=ZIZET D EROMBITRI L L S ICRRSNET.
BB, TOXT—ZFETNANT AN E I NA N L THREFETT 74 L0
NUOPT/DFO AIZ/ER SN2 b D TIER WG EIC bR RIINET.

51 <<DFO 51>> Failed to get address. DFO.exe 7325 7 4 VAR ANE - TR WFAICERENET. X2 &@ Lz

BICFATL T Z S0,

RASHEF S 2T L
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bat 77 A, 6,7, 11,17, 18
bin 7 AT 21, 22
D

derivative free optimization ..................... 3
DFO.exe...ccooevennnnnnnnnn. 4,5,6,8,10,17, 20
AEOPLOG v 11
E

entryVariable..........ccooeeennnn.. 11, 16, 17, 21
M

mKnuopt.bat ......cccvvevvvvveviiiiiiiiiiiiiinna, 4,21
O

ODJECEIVE ..vvvvvvvrvrvrererrierirererereverererererarananns 11
16 ] A2z 1 HeT3 A 17,19
options.dfochpenal ..........ccccoevvvvviiieiennnn. 14
options.dfoeps_diff .........ccooeeveeiiiiiienenennnn. 13
options.dfoeps_diff g.......coeeveeeeeeieeennnnn. 13
options.dfoeps_gnLi .....cccooeeeeeiiiiieeieienennnn. 13
options.dfoepPS_tr...oooeeeeeeeeeeeeeeieeeeeeeeeeennn, 12
options.dfolnl_Peri.....ccccceeeeeeeeeeeeeeeeeeeennnn. 13
options.dfoinipenal........ccccooeeieeiiieienennnn. 14
options.dfoInISteP ..oooeeeeeeeeeeeeeeeeeeeeeeeeennnn 13
fo) 010 T) s 1= {031 0 1 s 13
options.dfomaxitn .....cccoeeeeeeeeeeiieeeeeeeeennnn. 12
options.dfominpenal..........cccoeeeeeeeeeeennnnn. 14
options.dforatepenal .........cccoeeeeeeeieeennnnn. 14
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S
SIMPLE.......coiivieieieeeeeeerernans 3,11, 21
1%
VAR.CSV woiiiiiiiiieeeeeeeeeeeee, 11, 17, 19
VARNAME.CSV ..o 17
20
FRIE TR v, 9, 22, 23
&
b S i o o = 21, 24
BETEIR e 20, 21, 22, 23, 24
L
AEHEREIE oo 12, 13, 23
FEHETEIBIE oo 3
T
PG e, 12, 13, 22
it
IRT A B e, 12,13, 14
BEAETER T 7 A /i 11, 17
3
HEBBIERI R 7 2 7T A 5,7, 17
HAIBIEEAE R 7 7 A IV i, 17
FTTIT T AN e 7,8, 16, 18, 20
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