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Quick Start Guide (V1 vYy RXB—FAHAF)

LocalSolverl3 KR 1EH & € RIREZ <, HAH. ERAMITAHTILELI-O—ALY—F - VILN—TY, EiEREO—
A —FERAWT ESRRBBEET VT THIENTEFEY  LocalSolver[FEHLNTA—EF—Fa1—=T %
TICLIKEREREDILRN TEE T BIFOHBIRFE VLA — LR RFES-BRITRIEEHYEEAD,
LocalSolver[FIREWHRDKIFET7 TV r—avicxil, EEMHTERELBEROIIENTEET, TTIIZLDOKX
FHRETEAIN. LocalSolver I X DEREMLOANRMEZRE T HEREFIC, ZBEILV) 21— 3> DR RUH
HEOKIBLEHEIBICERTILTLET,

2BYDEAETLocalSolvera ZERATAITE T . ET7—ELTHEAT A5G . AR TEROREILTT)r—23Y
DTARATHEEETT . CD K1, LocalSolverDET I—IFHHFIZARL— 3> - B —FOFEDIV YL 7
MED=—XITELTLVET, localSolver DFFHH LATRELR S 4A T 5" (C++, Java, NET)ZERATHIL T, £ERDTE
WORTLERBILT TV r—2 3 BHICHET HIEREETT .

CDIAVIRE— AR EFERAL. BB TIO7—AMETILDET IO T EMNARETY . COY=a7 )L TR#ET S0
—T 427 HIEEIL. LocalSolver directory® T# )L A exsample CAFIBITET , TD{th. LocalSolverZ{ERALI-HIEIX.
LocalSolverfflfEEEZ S BBLfZELN (B AREEY A b : http://www.msi—jp.com/localsolver/)
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- Getting started (IZL&IZ)

- Starting on Windows (Windows Gt Bj=H3)

= Starting on Linux (Linux G2t 5)

- Starting on Mac 0S (Mac OSTGiEEBI=sHE3)

- Quick tour of LocalSolver's modeler(LocalSolver®T5— 924 v92HALR)

- Solving your first model (Z7—AF*ETIILERNTH L)

- Mathematical modeling features (BRI ET) Y #EE)

- Programming style (EBiifis=()

- Built—in variables and functions ($H3A & 25 ¥ - #H5A & B %)

= Quick tour of LocalSolver’'s APIs(LocalSolver APIsZ7 A% )7 —)

- Solving your first model in C++(C++TEHEADETILERNTH L)

- Solving your first model in Java(Java TR DET ILEENTHKS)

- Solving your first model in C#(C# CERADETILEENTHLD)

-Step by step (RTv)

Modeling principles (BT T EXIEE)

- Solving your first business problem (FR#DE R ABEEFVTHES)

-How to migrate from MIP to LSP (MIPMSHLSPARIT A E)
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Getting Started #)&HIZ)

LocalSolver [X C++E B TEHRIEIN TLVET , Standalne executable FE7= callable library (C++, Java, NET)ELTERT S
CENTRETY

INAF)T7AIVIE 3 DD TFwhiR—L:Windows, Mac OS, Linux 8&U 2 DDF—FTHFv: x86, x 64 THIFAAEE
TY, FfJava BEUNET DSy i—DRGFINTOET,

LocalSolver /NAF)I77AILBMEREINTNET :C BELUY CHIAITFVERCE=ZEZBSATIVIXFERSNATLEE A,
F AT BT5vybR—LIZ LocalSolver ZAV AR— LT BRTYTE FIZUR— TIHERLZELY,

Starting on Windows

Starting on Linux

Starting on Mac Os
BRIZES
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Starting on Windows (Windows CitEi=&3)

ZZTIlZ. LocalsolverW A A—IL, RUSA U ROWMEFIEZERLET,
LocalSolverlFCHE B TEEINTNET, BYITFITFFRFVR7OVDEFTRKX (EFTTOSSL) £-IEEVUHELT
BEALS AT 51 (C++, Java, NET) ELTHRIBETEITET,
FHOUO—RR—=UTRBEINTNWSEYIZ, YVIMNIITEEEICETTAHICR/INBUVELR D AT LEBRNE-SNT
WBEFTRERLZELY,
BT LB
T—XTUF ¥ :x86, x64. E:x64/3—23 2V [FEL64bitIRIBEZF IR,
FRU—T427 L AT L :WindowsXP(FF=[F T &Y LA, Vista, windows7, 8, Server2003, Server2008)
RATATCH+Z4TZY D HEAR - Visual Studio 2010(FT=[ETh &Y E4I)

JavaZ A TS ~DHEHE: J2SET 24 LIRIES 0D Javail FE X v K5.0
NETSATSUADES:: NETIL—LT—42.00 Visual Studio2015

AV A=)

LocalSolverE AV AL—IL T BIZIFAVE 12— 2 L THERTE5M U RAEMFITIVNENHYET . TDE.
LocalSolver XXX.exeZ#ZE{TL. RSN T-FIBIZH > TIEEER T TS0,

A4t R
LocalSolverT4L2kY) D, license.datZ 7 JLIELocalSolverD{FERAARIZEVBENFIRSN TLVET, (KT
100D ERREZH R L1000 FRE)

ESRRSAEURELFITHTIVI -S4V RAEFMBEINTLSIES. license.datZ 7 H I RN D FIHRIREL S A+
VARITFAITLEEELET

TRINT  PHTIVY - TRINWITSA VA H—N—F1t VR FESA4T7 L
Py A7

1 ZHOUMIAY ., SAEVRIT7AILESL Y O—KLET,
2 FHOURMBA ™ A—KLI=774 L TC:¥localsolver XXX¥[Z3H Bl license.dat |77 ILE L EEZLET,

IA—TFAT -S4V R FRRETHTIVI - RYEIT—-514EV X

=02 - H—N—ZtIrT7VILET, TDH. TROFIETEIFAT UM IS/ REZFET,

b= Y —N—DFIR

1 FHIURAAY, b= —N—DSA VR IT7AIVEE I O—KLET,
2 FHOURMSE Y O—KLIzb—9 - —/N\—5 (1> XA TC:¥localsolver XXX¥IZ#h Bl license.dat ] 77 ILE L
E2ELFET,

MSI #RI =1L Copyright©2013.All Rights Reserved.
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3 Services panelZBiEFE 9 (Start > Control Panel > Administrative tools), “LocalSolver token server” serviceZ%')w
L. BESEET b= - —N\—ZFBHMIZEB ST BIZIL. servicexFH V') v, starting typeZautomatic
[CEELFEY,

S o L W NE ]

HLLTANTEERL b= - —\—IPEED, FROTEERLET,
TOKEN_SERVER = <HOST NAME OR IP ADDRESS OF THE TOKEN SERVER>
C:¥localsolver XXX¥license.dat.[Z LB DITEE—TLET,

TAkF
folder “examples¥toy” CA—IFIILZFFHE. TEEDITZANLET,

localsolver.exe toy.lsp IsTimeLimit=1

IS—RTHEGE. LocalSolverZFFLRVDET ILEREEERMNTETLELT =,

LocalSolverz 7 A2 AM—ILICT B

LocalSolver& 7 A A—)LIZF BIZ1E, O E 2 —ADadministrator right NIAETI,
LocalSolver7# LA T. Uninstall.exeZ#2 &1L E T,

51

DSATUR IOV ELT b= —N\—%FRHTHIGE. BIZh 2 - H—N\—T7AILEZDI D=0 Y
FAT R I7AILEREIE TS,
i :

SERVER_KEY = <LICENSE KEY OF MACHINE>
TOKEN_SERVER = <HOST NAME OR IP ADDRESS OF THE TOKEN SERVER>
BXRIZES
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Starting on Linux (Linux GEBEIjSH3)

ZZTIlE. LocalsolverM AV AR— )L R UZA 2 RARFICET HEELFIELEMAEHRLTLET,
LocalSolver[FC+HE B TEEINTVET  RAVF7AVOETRR (EFTTOT I L) FIEETHLATEEGS4T 5
(C++, Java) ELTTERTEITET S

AOUO—FR=D[CHEFHINTVSBYIC, VINIITEEEICETT 50D R/NMRBELD AT LB BTSN T
WA EZ THERRLZELY,

WBEDRT LB
T—XTUF v :x86, x64. ;F:x64/\—T 3 [LEL164bitIRIBA IR
ARL—TAT DR T L:libc2.3.2(F [T &Y EI) . libstde++3.4.9 (FEf=[ETh &Y L) D ELinuxDIFLED
AT L
RATATCHTATZ)~DERE: GCCA2 (Ff=IETh &Y Li1)
JavaZ A T T~ D L : J2SET 24 LIREES.0D Javafi FE v 5.0

A2 A=)
rootiEfR (BB EE—FK) L TarvE 1—~4IZLocalSolver& Y b7y T3 2HENHYET,
LocalSolverD AV A—JLIFFEMD2 DD ATV I TITVET,
1.  7—h4ATLocalSolver XXX.runT, rootE L TA—SFILEFHEET,
2. TROIATVFTEETLET,
bash LocalSolver XXX.run
LocalSolver(&/opt directorylZA > Ab—JLENET,

SAt ANE

LocalSolverT4L2 k) A. license.datZ 74 JLILocalSolverD{F AR E CREFIBEEINTLET, (BRKTI00NDER
REZEHKRT1000DKRER)

ESRRSAEVRFEIETHTIVI T4V AFMFEINTLNSIES. license.datZ 7 AU NADFI AR EEG S A+
VARITFAITLEEELET,

TFRAIMNT . PHTEVI - TRIMNTEIXNSATIL -S4V R

1. FADUMAAY, SAEVR-T7AILESH0O0—KLET,
2. PHOURTAE D A—KLET7AIL T/ opt/localsolver XXX/IZ# B "license.dat” filex EEZLFET,

20—F4 T SAEVR, —IN— S RFELIXTHTIVI-RYLT—H -S4t R
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b= Y —N—FIbTITL. EIFATURNIIUIZSA LV RET RO FIBICH>TERFET,

b—=2Y—i—

1. FAIUMARY b—=02 Y —N—DFA R T7AINEF I A—FLET,

2. FHOUrTEIO—KRLI=H—/\— 5412 X T74 )L T/opt/localsolver XXX/IZ3H B license.dat” filex L EE
LFEY,

3. A—3IFILERE. BTT774 ) Istokenserver £ EITLET i CDTOVS LK. NI TSIURTEITLET,
TN YNE UG HET, RITIREBTY . RRICA—ZIFUNER T TEHIENTEET,

TIOUEBREY AR, BEMICh I - —/\—FZRITESE DL, init scriptZERLET . F=IE. etc/re.locallZ

TROTEEMLEYS,

/opt/localsolver_XXX/bin/Istokenserver

BISATURIIVDERTE

HLWIZAILEERL, b= - H—N—IPEE DT RRDTEERLET,
TOKEN_SERVER = <HOST NAME OR IP ADDRESS OF THE TOKEN SERVER>
/opt/localsolver XXX/license.datlZ L EEDTEZt—TLFET,

TRk
T#+ LS /opt/localsolver XXX/examples/toy CA—3F JLEZRE. FEEDTEAALET,

$ localsolver toy.lsp IsTimeLimit=1

IS—RTHEUMEE. localSolverF{F AL .. RIDETIILEMMEBMNTETLEL=,

LocalSolver#F 7> A2 AM—JLIZT B

LocalSolverE7 AV AL—)LIZF BIZIE, AV E 12— DrootdERNNETT,
2 XA T7v T TlocalSolver& 7 AV AR—JLIZLET,

1. root&ELTH—3FILZERAE. /opt/localsolver XXX/ [ZA%

2. FROATURTEERITLET.

“bash uninstall.sh”

53l

DIAT MRV ELT =00 —N—%ERTIEE. RISk —N\—D7(NVEDII VD=2 954
TURI7AINERBESE TS,

(#51) SERVER KEY = <LICENSE KEY OF MACHINE> TOKEN_SERVER = <HOST NAME OR IP ADDRESS OF THE
TOKEN SERVER>

MSI FRThax 4T Copyright©2013.All Rights Reserved.
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FERIZ. HEEE@EYIZ, LocalSolver 74 ILA M., /opt/localsolver XXX IZ$H B EERIIRELTWVET , HEIA TULVALYD
#ILA[Z LocalSolver Mty r 7y TENTULVAIEE . LocalSolver [IZ, SAEVRAT7AILNECIZHKRIEN TLNE M ETR
FTIHEMNHYET . LocalSolver license.dat DI&HAIZATIZ LS_LICENSE_PATH BRIBZ A ERL . SREL TS,
BRIZRE
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Starting on Mac 0S Mac Os GBS H3)

ZZTl¥LocalSolverM AV A= IILE XV, A ARFICET A2 EELFIEICOLVTHEHRLTLET,
LocalSolver[FC+H+EET. REINTVWET, BYIMII7IF REVR7OVETHRAFIEIMFEUHLAIEES 4TS
D (C++, Java) ELTSHEAIBITET,

Ao O—RR—=U[CREBESINTNDEIIC, YVIMNIITEZERICEITT 50 R/INRDLELGD AT LB ES
NTWBHIEZTRERCIZEL,

WWEDRAT LR
Mac Os_k TlocalSolverZ{E AT A= DEH(L., ATRELRY ERICEBELTLET,

AT LETATI)IZIE. LocalSolverMIABE LT BER/INED/N—2av DA EZENET,
I Z1E. TMac OS X 10.61&(%. Mac OS X 10.6F =N &Y LN —2ar BN BELRIEEEKRLET,

T—XTOF ¥ :x86, x64 ¥ :x64/8—S3(F, SELAr64-bitIBIE L IR
ARL—F4249 AT L :Snow Leopard (Ff=lZZhn &Y EfI)
FATATCH AT ) ~D ST : GCC 4.2(Ff=FIh &Y L4L)
JavaT 4TS~ DERT: J2SE T34 LIRIES.0DJava FAFEF v 5.0

A AM—)L
LocalSolver&tyb 7y 74 BIZI&, AV E 12— DrootMER N HE T, LocalSolver XXX.pkgZFE4TL . FIEIZHE>TK
12&LY, LocalSolverl(&. /opt directory[ZA 2 Ab—ILENFET .

SAt2 ANE

LocalSolverT 4L 2 k(23 Blicense.dat fileldLocalSolverD{FE AR TAREFIRESNTHET, (IKTI0NE Bk
EEH R V10000 RIRHK)

ESRRSAEVRFEETHTIVI -S4V AFFINTILNSDIES. license.datZ 7 AU NADFI AR EEG S A+
VARIFAINTLEZTILENRHYET,

TRAINT  PHTESVITRIMNTEIINSATIL -S54V R
1. ZHIUNMZIAY, StV RT7AILESHoO0—KLET,
2. FHIOURTEHO—KL=774ILT/opt/localsolver XXX/IZ# B license.dat” filex L EZELFET .

IA—TA2T -S4V R —N— SV RELRBTATIVI - RINT =054V R
b= —R—FE T YT EIFATUIIVUISA U RETROFIBIH>TEZET,

MSI FRThax 4T Copyright©2013.All Rights Reserved.
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cM—H2HY—N—DF)E
1. PADUMAAY b= —N— S RT7AIEZIO—RLET,
2. FHOURTHE Y O—K Lz —/N\—-S54 2 X T74 )L T/opt/localsolver XXX/IZ&H 3 “license.dat” fileZx EE=L

*9,
3. A—3FILERAE., BITT7 AL bin/Istokenserver #RITLET . iF: COTATSLIE. NI T SHURTERITLE

o RN YNIIUTHET, EITRETY . REICA—ZFILER T T EHIENTEET,
IIUEBREY k. BEINICh O - B —N\—ZEITEIHEBITIE, init script ZEMLFET . F1=(. ete/relocal
[CTFEREDITZEEMLET,

/opt/localsolver_XXX/bin/Istokenserver

HIFAT MRV DFEIR

HFLWI7AILEERL, =52 - —N\—IPEE DT RDITESBRLET,
TOKEN_SERVER = <HOST NAME OR IP ADDRESS OF THE TOKEN SERVER>
/opt/localsolver XXX/license.datlZ L5 Z+—TLET,

TAK
folder /opt/localsolver XXX/examples/toy CA—3FILZEFHE. FTEEDITE2AHNLET,

$ localsolver toy.lsp IsTimeLimit=1

IS—RTHEUMEE. localSolverF{F AL .. RIDETIILEMMEERMTETLEL=,

LocalSolverz 742 AM—ILIZT S

LocalSolverZ7 A AR—)LIZT BIZ(E, AV E 2 —F2 DroottERNNLETT,
22T YT TlocalSolver&7 AV A—JLIZLET

1. root&tLTH—ZFILZRHZE. /opt/localsolver XXX/ IZA %

2. TEOIATUFITERITLET,

“bash uninstall.sh”

¥l
DFATIRRIVELT b= —N—2FRTEHGE. BITh—I0 Y —N\—D7(ILEIDII D=0 05
AT R IFAIVERERSE TSN,
(f51)SERVER_KEY = <LICENSE KEY OF MACHINE> TOKEN_SERVER = <HOST NAME OR IP ADDRESS OF THE TOKEN
SERVER>
EEDIZ. HEE@EYIZ, LocalSolver 74 LA M., /opt/localsolver XXX IZ$H B EERIIRELTLVET , HEIL TULVALYD
#ILF 12 LocalSolver B2y h 7y TENTULVSIHSE . LocalSolver [Z, AV RT7AILME TSN TS HETR
FTREMNHYET , LocalSolver license.dat D& HAISFATIC LS LICENSE PATH BIRIEZEHZEMERIL . FREL TSN,
BRICES

MSI FR Tk 4T Copyright©2013.All Rights F{eservecj-o



Quick tour of LocalSolver’ s modeler
(LocalSolver €T 5— 24 v 94 F)

LocalSolverM AV Ab—ILE LUV RIMBERT . ROXTYFTELT, LocalSolverDET 53— D EEHRELTER
LZET, LocalSolver Programming language(LSP)ldLocalSolver[ZEEIN TL\SA—AIL Y —FEICE DE LT
TV S TY  LSPIERERFEEFOI—IL-TOI I3V RELET . S LR COAU2TYEE
EBIXEHENTRY) TIEBERBLET . A M FTIVINDBERNEERES. HRLEI U AVIRXTRIRTESIL—

BEE%F. LocalSolverDBABIFET )V 21T TIFAELCH, C#, JAVAZERAL-FRIBERICTITA ST, LSPERE
AL LIZLSPETILIEMDETYV T EETRABLIZETILEYL, BELEEA SV ABICEYET, BL.
LSPEFED K Emain BIZRBLEE A, RRRIZIE. LSPEEEILS DD EHEF A B Hinput(). model(). display().
output(), paramODET YT - IL—LT—V%FALETVO T ETVET, LocalSolver-ET 774 )LEHEAL LA
DEBTTROTATILEFUHLET,

input : 7LD T—REFEE. FHIEHEHFAHEITD

model : mBEILETILEEE TS

param : FEITHICO—HILY—FYVILIN—IZN\SA—REF52 5

display : AP, AV —ILFLIFERDI7AILAIZERERTT S

-output : —EREROOMEDHEEZIY—ILAFET7AILRIZEEHY
model()% FR<£ T Dbuilt-inZE 4L, buit-inBAEIE T 7AW M EHZEFEE T, ($FITparam O BED)

LSPESEVATLHEDBMIITOMATEEDABFHELIRYRMVEIELETT,
LocalSolverET5—MIAYIHAREEINEYIIETEDEYTYT , (BEETIVIOERE. 05309k, &
built-inBI %K. built-inZEE DR R) FEMIFER (L. ) I7LU AR =T ILESBB{IEELY, LocalSolvera{ERALI=ETY

THEEBRBT DO FT IR —2av XYY —FTREIIREARNF YT H VO REE BN TOEET,

Solving your first model

Mathematical modeling features

Programming style

Built—in variables and functions

BEXRIZES

MSI #RI =1L Copyright©2013.All Rights Reserved
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Solving your first model (7 7—RX b = ETILERLNTHES)

DY IAVTIE, T7—AM BT IV ERNGE YT FVIBB) ZEDKSITETIVT L, BLDOMNZDNTHERRL
TWEY, Ty T IRBEE TREDLIITERLET .

BEELMEEZNENE OTATLEEGLHYET . CNOLDLEEENTEDHONHIREBZ T (CAIRELRY 24D
EEARKICEDESICHAEESERELET . TyIT PV IBREIEERIICESHUOEETT,

FvTHvy MM ETIL

TEITFvTHvY -+ FIRE (examples/toy) MLocalSolver A4S L (LSP) TY , - AstEE(X102FOLLI T &L, &8
TATLDEEZX10, 60, 30, 40. 30, 20, 20, 2THE8T7 AT LDIH{EIX1. 10, 15, 40, 60, 0, 100, 15
ETIVOERES. BB EEAERTHIRICEESIEWN: ETATLIZBVLWC. -1BERREERIETAT LM
FYTHFIIICMONDIGEE 1LY, BMONEMESIF0OEERINET,

JEEERE SRS foar

FE AR S

function model () {
fF 0-1 decisions
¥ 0 <- bool(); = 1 €- bool(); x 2 <- bool(); x 3 <- bool();
¥ 4 <- bool(); = &5 <- boel(); x_ & <- bool(l; x_7 <- bool();

ff weight constraint

knapoackWeight <- 10%*x 0 + e0*x 1 + 30%= 2 + 40%x 3 + 30%x_4 + Z0%x 5 + 20%x & + 2Z%=x T;

constraint knapsackWeight <= 102Z;

ff maximize walue
knepsackValue <- 1*=z 0 + 10*x 1 + 15*x 2 + 40*x 3 + €0*=x 4 + 50*x 5 + 100*x & + 15*=x 7;
maKimize knapsackVelue;

}
KEREFENSIETILDEERTIERMN<-ZFES>TEEINTLET , boolZEH (-1ERRELEH) FEMER
FboolZEATHETEAINET, N ERIIMOBFEFEFEAL. ChoDEBREEREERT HIENAIHE
TY . product (%), sum (+), lower than or equal to (K=)Z D Z<DBFBHF L ENFATEIT 578 KEEAHFLAOT L
BCERBAENDELGHNERETHIENTE, IRBESERELABEDOERR L., RENFRETT . ¥—7
—RconstraintE fz[Emaximize[RBR(ZHIF ., F-IETHZKRIEDEEFEMTH=-OIZFEHRALTLET,
CODETIVERT=DIZ, T—F a2 AL TLSPI 7/ ILEE AL LocalSolverE MU LET . 512, built-inZE (T
045324 )IsTimeLimitD{EI&Local-search’/ )L/ N\—D ETEBZE 1R ZFIR T D=HIZAHALET,
ZDH.AVY—ILICTRONL—RDBHEALET,

MSI #RI =L Copyright©2013.All Rights ﬁeservecil-2
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fexamples/toy$ localsolver toy.lsp 1sTimeLimit=1
(build 20120213}

Copyright (C} 2012 Bouwygues 5R, Rix-Marseille University, CHRS.

B1]1 rights reserved (see End-User License Agreement for details) .

_0
-0
2

Bun meodel. .
Bun solwver...

Model:
eXpressions
decisions =

P

520, operands

= [
B, constraints 1, cbjectives = 1

Param:
time limit = 1 Zec, no iteration limit, seed = 0, nb threads = 2, annealing level = 1

Objectives:
Obj 0: maximize, no bound

Phases:

Phase 0: time limit = 1 sec, no iteration limit, optimized cbjectiwve = {
Ehasze 0O:
[1 sec, 24115 itr]l: obj = {(Z80), mov = 45405, inf = T75.6%, acc = 2.7%, imp = 13
24115 itr, 45405 mov performed in 1 sec
Faasible solution: obj = (Z280)

Time limit #EXEL TLVELME S, Ctri+C 20y I LT, TRV S LDELFEFHITEET. FRIMBHELET,
aVV—ILADR—RFFET . ETDILEEHEZRRLET (REXOHK. 51 8O, ERREDOH. #lELU
AITOORDE) T DHR. MDD T IHILNSTA—RERRLET : TIHILLINTA—F (RLYRE, aSL—T4F7
ST LRNIVRLTF - FIT VPO RBILEETTIHEEDAF TV VRV I—XIZEATHL—RF A,
LA DERESREIZS,

LocalSolver [F& —F BT, FiBEH. /2L —2ao B BRATORLERVWA TP IMEERRLET, inf acc B&
U imp DBEEFIEETARAARERICOBNBZL—T DN—oT—  FA SNz L—TD/I—toT—2, BELUZEN
TNORELIZL—TRBERTLET . BENRTTHE. AIL—a  MEL—TRED . BRRIN-REFBD X
T—RARERRICRTRINET, GE, BRORLYINEFERALIZEE . 2D L—THRETTEET ) BORT—RRIE,
EITAROTRERE EITIREME - [IRBEMRELYET,

BRIZE%

MSI #RI =L Copyright©2013.All Rights ﬁeservecj-3



EAXH FyvITHFvIETIL

CCTlANT—EN, I+—INEHAIT7AILTHRESN=EED T YTV IBIBEE D XSO EFRERLET,
LSPZ7AILIE, FERD &SI (examples/knapsack) F BITIEIEST ST EMAIBETT

Jukwweenwss Frnaposopok_ lop EeeeEkswEe

function input()
"

usage = "\nlsage: locaslsolwver knapsack.lsp
+ "inFileName=inputFile [lsTimeLimit=timeLimit]‘n";

if (inFileName == nil) error (usage);

inFile = openRead(inFileName] ;

nbItems = readInt(inFile);

weights[i in 0. _nbItems-1] = readInt{inFile];
values[i in 0. _nbItems-1] = readInt(inFile);
knapsackBound = readInt(inFile];

function model ()
Ff 0-1 decizsions

Z[i in 0. .nbItems-1] <- bool();

f{ weight comstraint

knapsackWeight <- sum[i in 0..nbItems-1] {weights[i] * x[il}:

constraint knapsackWeight <= knapsackBound;

ff maximize walue
knapsackValue <- sum[i in 0. _.nbItems-1]({values[i] * =z[i]);

maximize knapsackValue;

function param()
if (1sTimelimit = nil)} 1sTimeLimit = 10;
1sHbThreads = 1;

function display(] |
-

println("knapsackiWeight = + getValue (knapsackWeight)

+ ", knapsackValus = " + getWValue (knapsackValue));

r

function outputi)
println{"Write sclution into file "sol_txt'");
golFile = openWrite("sol_txt");
for [1 in 0. _nbItems-1 : getValue(x[i]} == 1]
println(solFile, i);

1
TEROOATURITTIOTSLERITTHE HIRIDOLSPI7AILIZEEBL=7 I T b EBE T, i KYFHMELET
KO, AT RITTUIK O DEHEEEZLE LT, (nFikName, IsTimeLimit)

localsolver_2_0/examples/knapsack$ localsolver knapsack.lsp inFileName=instances/toy.in IsTimeLimit=1

ETHNEMEBEEFZ. ETIVIRUVTOATISIVTEEDONA T FRIHIENTEET,
BIZIE RT—FA ke <- a * bIERBcMNETIL T RIRabbDIEIT—HTAIEEEELTLVET, — A . c=ax*xblf,
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TOTIIVT DERa LbDEDIERETOT IV T DERMCITEY B TEHIILEERLET . - RIVEEF (I, FE
DM TERBEREEETH=OIT nERINBEBMNMERTEET . (FIZIE. sum(a, b, ¢))
ARSURDEMNEESINDIGE . 1T Dinfixie R (2 [Latb+e) ELTHERATHELARETT .

BIZIE,

knapsackWeight <— sumli in 0..nbItems—1](weights[i] * x[il);

[X. 0 to nbltems=-1I1Z&kBETODT AT LIZ, RE X weights[[IEx[IDFED & iHEL TR E K knapsackWeight#E S L1z
AT—hAURTY, LSPEEDHFHIEL. main BAHZEIRELLGWLIETY , R, LSPEEILS DD EERFAE Hinput(),
model(), param(), display(), output).MNSEHINHETIV I BREFEALET .

DB T LocalSolverDEITI7AILTTEDTAY FLEFUHLET,

input: T—RADBEEFE. F7MIUDOT—E2EHEAHAD

model: FHEILETILVEEETS

param: RITRIICA—AILY—FVILIN—%/N\FA—2{LT B

display: REEHR[ZOVY—ILA, FEEERDI7MIVAT, RIAGHEHEEZRTTS
output: —B., BARLONTLE, OVV—ILA, FET7MILRIZZOHRERRT S

3 ;model0ZBRE . £ TD built-in EHEE KV built—in BAEIE T I7AHILMEZFRHBLET,
BRIZRE
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Mathematical modeling features (BERET ) > HEE)

LocalSolver| & IE#RHZ0- 1 REZ fEKCEMAIRETY . ETHEBRRELEBIINAFTIERHOF T DATY , BER
EEHEEAL BAFTER ETIHNTEESN L EROELHENTE HITHPKO. AT IMTELS
EHEHELET, ZLOMEEERBEMBEITONETILELTRIRTHIENARETT .
FTYTHFVIRRBIIBIBDIDTY . : FRER (FYTFVIDEE. FYTHFvIDMIE) FEH. BERREERIIN
AFVEHTY, F  EEGEEDI0GEEREZVELT HELDBBERIENTE, ZO LGB RITIL-2763 toh b
2°63-1 O 10718)F THORBYIBEZEIAH LA AIRETT .

T—ILVERRELEHII. EEFboolZEAL. EEENFT . FLETVVIRBELEFENSPEERIETROKRTH
RSN TS EMEEFEERLESSEAIENARETY,

WHViEBRIEHF—T —Rconstraint, maximize, £fz[Eminimize Z@ERAL., FHXEIEATOIRELTEI HITT S
CEMARETY . i EHGEREETILEEE T A-OIC. Cho 2 TOEEFMNERTEET,

E>T. LocalSolverlEHIFIKICENTEIFTTIH LA T Oz IMIENTHIERE . FMRBAELHR—IFET,
WAVEST—ILREEF—T —Rconstraint ZRITADATNATTHIET, FIHXELTRRTHIENTEET,

constraint knapsackWeight <= 102Z;

ETOFMMDEZRY ., I—T 42T NFEEINTNSEE. ERREEHOD A RIV AL EAEETT .
LocalSolverl&. (B&U. — A —A)L-H—F) BRLLVEIRIZ F DRIE D KR ITE SN =6, HEHBRYELL
FFIZHEBRL TS W FIC HEDRIG THREISH - ELVFIRIEER T ILENHYET . BAE. HEE DO
HXDAN, BRESNASLETY . (THEHLEEICHAEBEZ/RMITDILDODH)

Z0M. £ TOHKIE. THRUFELT (T—LTRTIIVI) O FBERA T IOMNERRILET,
LocalSolverld TN DIEEEITVNHLT B2, FHEBEA IO /MERBLTVET,

P EH NADDFAT VU EF—T —Fminimize F1=IE maximizeZFFHALTEERELET .
BEOA Tz O EETHIEE. TRTORBEA TV LTHERTE, TALEFHEOEBNBEHELT. E
BEINFET, FHEBEA—F—EATOIOMBEE SN A —F —ITRMLET,

TROLSHRBIL. HETOT ST CHREICHTEET,

maximize 10000 revenuses - 100 resources + desiderata;

FSrevenuesFEx Kb . T DikresourceFix/IMb. T L TEIEMIZdesiderataD R RIEF1T31=O 2B L UVEI Y (X HERR
LET, FTitxBEERRRRTHEMNTRETT,

maximige revenues; minimize resources; maeXimize desidersta;
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Function  Deecription Argumants type Raszult typa Aty Symb

Declalonal ool Eoolean decision variable with domain {0,1}. mone ool 0
suUm Sum of all operands. bool, int, double int, double n=0 +
prod Product of all operands. int, double int, double n=0 =
miin Minimum of all operands. int, double int, double n=10
max Maximum of all operands. int, double int, double n=10
div Division of the firsf operand by the second one.  int, double int, double 2 !
Modulo: mod{a,&) = r such that a = g*b + rwith . .
mod g, rintegers and | < b. int imt 2 %
absz Azolute value: abs{e) =eife == 0, -2 otherwize. int, double int, double 1
dist Distance: dist(s,b) = abs{a-b). int, double int, double 2
sqrt Square root. int, double double 1
Cos Cosine. int, double double 1
Arthmetic g Sine. int, double double 1
fan Tangent. int, double double 1
log Matural logarithm. int, double double 1
EXp Exponential function. int, double double 1
pow Eﬁ:rl.lg:glr{?;ﬂls equal to the value of a raised ini, double double 5
ceil Ceil: round o the smallest following infeger. int, double int 1
floor Floor: round fo the largest previous integer. int, double int 1
Round to the nearest integer: round(x) = floor . B
round (x+0.5). int, double imt 1
exp Exponential function. int, double double
scalar Scalar product between 2 arrays. amay int, double 2
not Mot: not{e)=1-&. bool boaol 1 I
and And: egual to 1 if all operands are 1, and 0 baol baol n=0 &%
otherwise.
Logical . -
or ar: eql._lal to 0 if all operands are 0, and 1 baal baal n=0 |
othenwise.
Exclusive or: equal to 0 if the number of
#ar operands with value 1 iz even, and 1 otherwize. bool kool n=0
eq Equal to: eq{a,b) = 1if a = b, and 0 otherwise. int, double bool 2 ==
- =1ifal=
neq L"t';tem‘sﬂ to- neq(a,b) = 1ifal=b, and 0 int, double boaol 2 I=
geq Greater ihan or squal to: 9eq(a.0) = 113220 int_double bool 2 -
Relational Lower than or equal to: legjab)=1ifa==b )
leq and 0 otherwiss. int, double bool 2 ==
gt Stnctly_greater than gt by=1ifa>=b, and 0 int, double bool 2 -
otherwise.
It Strictl;r_lu:mer than: Kiz.b)=1ifa=<b, and 0 int, double bool 2 -
otherwise.
if Temary conditional operator- iifis.b.c} =bifals  poy it gouble  bool, int, double 3 ?:
Condrbonal equal to 1, and ¢ otherwise.
at T[i] returns the #h value in array T. array, int bool, int, double 2 [1
BRIZES
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Programming style (Fdibfg=t)

EATEEFICMA T, B, RICETIVEEBET 5720HIZ, LocalSolverDETS—IEBEDTOT ST EEBEE
HIRMLET . COEE(LSPER) T RV TFEBOLBEBERLEITH. MBEDET )T ERBHIHETT,
T LSPEREFIRXF. MNXFZERALTEALEY,

EEXBAEFHX

EHREENAEIZTONET AT AU MVIFEVEEBXICEI A TET . ERHOREH-LGOEE . EFELNOE
ERYET, ERITE(COUTF—TT 22D FATHBATRMICERINET : integers (x = 12)&strings (x = “foo”),
T—ILBEENETNBLELLTO—T1 7L, BHOLI T BRMICERINET, BVHETIVIREE—ELT
WAIEE . ZRIOXRENE=DRDYIK-ZERTIVENHYET . COLIITLT, FERODRE—FAVIERIZLEY
Y,

B = true; ffda =1
b = = 5
= + b; Jf =2 =10
= * I, S o =
= g =— ::.; l,l' o =
=8 <b; Jffe=1
v

TV T EEF—ICEHER T TEZ M T 5T —2BETT . F—([EXFITHY BH (T LLEFEM TITEL) TT,
EIFEEDYTHRETEET , F—(CEEMFLIEFEET 20N FEEThyaREEEALERINET 9] =
“abc”, a["abc”] = 9. VT EXZDHRIDEREZRAT 0. BERMICEESINFET FE. ZOIVTETEDNELS
(2. mapOREFE L {1 #EALERLET .

a = map("z", 3); // a0l = "z", a[l] = 8
a = {"z", 9};  // al0] = "z", a[1] = 3

a["a"] = "sbe”; // a[0] = "z", a[l] = 3, a["a"] = abe

a[-31 = ".i{':"Z"; /F a[0] = "2“.- a[l] = 9 = T = ahc a[-31 = T

map a Dkey[ KIZEAEIZTONTULVELMES . alkllEnilZRLET . BEFOF—ICEEZRET DL, BIICEER
LI-fEICLEELFET,

FHX

if (C) S_true; else S false; [EFEHEX T, :chMa (THEHECHOLELIE) . RT—FAURS false MEITEIN ., FHCHE
(TEHBECM) BBIERT—FAURS trueMEITSNET, iT:else FRHFIRIETA TV T,

(}2ERL. 7097 -AT—rAVNEEETAIET. BHDRT I AUNERITTEET . SHMESZHEEF? %
FERAYTEHE AVNINMIRRTEET,
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c=1=<2 7 3 - 4;

if (2] e = "ok"

if (true}) o = "ok";

if {(2) c = "error"; /) ERBOR: invalid condition

} else | /f executed block

IL—TX

while (C) S; FHCAELLIL(FTLEHBECIMLELIE) . RT—FAVISERYIRLEITLET . do S; while (C);[F & el
BRG W —ERT—FAVISERTL, TOE. FHERFIEL. FENELGLE, SERYRLETLET,

for [vin V] SIERT—hAVRSIAVIZFT R TOEZIMAVTCRELEEZTVET, T TIE VIELUDFERIFTyT L%
BIENHYET . fromtoTEELILUDIE RIMEERKENEENET,

RVTEBEBA . AL —2av [EF—DEMBIZHE NIV TDETETINES,

TYTDORT (F—_ ) L. for [kv in M].XT. ##YIRLET,

for [i im 0..2] alil =i + 1; /f/f a[0] = 1, alll = 2, a[2] = 3
g = 0; for [v im a] s =3 + wv; [/ 3 = &
g = 0; for [k,v in &l s =3 + k + wv; ff = =25

for [vin V: ClIEZ4 I LE=RELETT . B v (IEH CEFHELTLWS V DECHRYET, ;T IL—TWNEEF AN
FREEELTEBETDHETREOISICHEICERTEENTEET,

forli in 0..5]
for [§ im i+1..%3]

for [k in j+2..%]

alil[j1[k] = 1 + j + k:
forli in 0..5%)1[j in i+l1..5] [k im j+2..5] // compact
a[il [j1[k] =i + j + k-
FTRTOIL—THIEXIZ JZFEAL. TAVI-RT—hAUNETEETHE ERD AT AVNERITTEET,
for[(i in O0._59][j im i+1._.5][k in j+2..8] {
afi]l[jl1[k] = i + j + kf
BIil[jl1[k] = 1 * j * k;

}

RESHE

LSPEREMNIRE T A MIIIREEHITT  REFHEXEFATHLETHEATEELLTVVETIILEZRERTSHIE
MNTEFET, a—Ffor [vin V] alvl = f(v):ZERAL. BEIZEER T A EMNTIEETT , alv in V] = f(v); for& Rk, /2L —
avERAMEL., 4L NE[EETT,

MSI #RI =L Copyright©2013.All Rights F{eservecig



for(i in O0._5)1[j im i+1. _5] [k in j+2..9]
a[il [j1[k] =i + j + k-
ali im 0..5%]0[j in i+1._.%]1[k in j+2..%]1 =i + j + k; // wery compact!

REEFHXEHERAL. ETYVIRAREEETHENTEEY,
X[1 In O..n-1][J in O..m-1] <- bool();.

B3

BHIEF—7 —FfunctionZEAL. EELET . /\TA—AEXFIMTHL., ZOa—R(EDFEINTEWNATZILELE
ERS

function isEven(wv] {
if (v % 2 == 0) return true;
else return false;

}
ElEreturnRT—hAUREFERAL. HoWP B HRAU DS HE LAIOBEEKICEEZRT CENTIRETT , T 74V EFERA
L. I RTCOEHDOSBENEGEE (ERORI—N)ZLEHICHRET HENTE, TATSLADEINLTEH. Th
BNTAYZIZA—NILEHE LU REEE ForRT—hAVRIBASNT) D/ASA—RELTHFIRIZET ZEMT
BETY o F—7—F local [FZDTOVIAT, EHZEO—NILICERLET . F: BTV RBXIEO—HILICER
FTEHEDNTEFER A F-A—NILEHZERTHILT. DG TEES SN TLSRALDERKIZKY . BIRMEE
DECHNCLERERTEET,
function computeSumdfEvenNumbers(a,b) {
local total = 0;
for [v in a._.b - isEwveniwv]]

total = total + w;

return total;

BRIZES
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Built-in variables and functions (RH:AAZHr - BE%)

Variables

Modeling & Solving

= |sTimeLimit = {10, 50}; Spends 10 (resp. 50) sec to optimize objective 0 (resp. 1).

= |sTimeLimit = 60; Corresponds to IsTimeLimit = {0...., 0, 60}.

= |slterationLimit = {1000, 5000}; Spends 1000 (resp. 5000) iterations to optimize objective 0 (resp. 1).
= [slterationLimit = 6000; Corresponds to IslterationLimit = {0,..., 0, 6000}.

= |sTimeBetweenDisplays = 5; Displays info about the search every 5 sec (default: 1).

= |sSeed = 9; Sets pseudo—random number generator seed to 9 (default: 0).

= |sNbThreads = 4; Parallelizes the search over 4 threads (default: 2).

= |sAnnealinglLevel = 9; Sets simulated annealing level to 9 (no annealing: 0, default: 1).

= |sVerbosity = 1; Sets verbosity to 1 (no display: 0, default: 1).

Functions

Input & Output

= f=openRead("data.in”); Opens file “data.in” in reading mode.

= f=openWrite("data.out”); Opens file “data.out” in writing mode.

= f=openAppend(”data.out”); Opens file “data.out” in append mode.
= close(f); Closes the file.

= eof(f) Returns true if the end of file is reached.

u i = readInt(); Prompt the user for an int (in the console standard input).

= j=readInt(f); Reads the next int parsed in file.

u i = readDouble(); Prompt the user for a floating—point number (in the console standard input).
= j=readDouble(f); Reads the next floating—point number parsed in file.

u s = readIn(); Prompt the user for a line (in the console standard input).
= 5 = readIn(f); Reads the next line of file.

= 5 = readString(f); Reads the next string parsed in file.

= print("s =7 + s+ “¥n”); Prints the string in console.

= print(f, “s =" + s + “¥n"); Prints the string in file.

= printin("s = ” + s); Prints the string followed by a line feed in console.

= printin(f, “s = ” + s); Prints the string followed by a line feed in file.
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= error(msg); Prints an error message and exits.

Map

= m=map(); m={}; Creates an empty map.

= m=map(9, “abc”); m ={1, “abc”}; Creates a map containing values 9, “abc” at keys 0, 1 respectively.
= nbElems = count(m); Counts the number of values in the map.

= elems = values(m); Returns the values of the map as a map.

= indices = keys(m); Returns the keys of the map as a map.

= add(m, 123); Adds 123 in the map with key equals to the largest integer key plus one.

String

= j=tolnt("123"); Converts the string into the corresponding integer (or throws an error if not possible).

= j=toDouble("123.45"); Converts the string into the corresponding floating—point number(or throws an error if not possible).
= m=split("azbzc:id”, “:”); Splits string “azb:c:d” into substrings (as a map) according to the separator “:”.

= s=trim(” abcd “); Removes white spaces at the beginning and at the end of the string.

= |en = length("abcd”); Returns the length of a string.

= s =substring("abcd”,1,2); Returns a new string that is a substring of this string. There are two versions of this function: The first one
takes two arguments : the string, and the start index of the substring. The second one takes 3 arguments : the string, the start index
and the length of the substring.

= b = startsWith(“abcd”,”ab”); Returns true if the first argument starts with the specified prefix given as a second argument.If the
second argument is the empty string, returns true.

= b =endsWith("abcd”,”cd”); Returns true if the first argument ends with the specified suffix given as a second argument.

= 5 =lowerCase("ABCD”); Returns a new string converted to lower case.

= 5 =upperCase(“abcd”); Returns a new string converted to upper case.

= s =replace("abcd”,"bc”,”"x”); Replaces each substring of a string that matches the literal target string with the specified literal
replacement string. The replacement proceeds from the beginning of the string to the end, for example, replacing “aa” with “b” in
the string “aaaaa” will result in “bba” rather than “abb”.This function takes 3 arguments :subject string, searched sequence and

replace sequence.

Modeling & Solving

= getObjectiveBound(1); Gets the bound of objective (with index) 1.
= setObjectiveBound(1, 9999); Sets the bound of objective 1 to 9999.
= v = getValue(x); Gets the value of modeling expression x in the best solution found by the solver.

= setValue(x, 1); Sets the value of x to 1 in the initial solution (or throws an error if x is not a decision).

BRIZES
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Quick tour of LocalSolver s APls
(LocalSolver APIs & A w%H - y7P—)

LocalSolver APIsZ A% -7 —TI&, 1 AT LlZLocalSolver# E LT HRBEIL T TV r—a> D EHBRLEHEE
EOEHXREBRITOARERLEHL TLVET , LocalSolver|EC+H+EEBTRESINTVVET , TN, ZILIR—E2T )L
CH+IATFYITFA TP MERTOY ST A0 A=D1 —RERBLET . JAVA 5.0 (F59/S—HKUNET 2.0
DIL—LT—UH1R L TUVET, LocalSolverAPIsDA TV ETILIFNIEG 505N, BEILShTWET,
LocalSolver ET5—MNI 4w Y7 —TldF v I FvIMBDEEAZEMEEL. LocalSolverME T HTOTF30 5 -
AVB—T1—REHERAL., C++  JAVA, CHTHY T YV IMBE MR ENTEET,

Solving your first model in C++

Solving your first model in Java

Solving your first model in C#

BRIZES
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Solving your first model in G+
CHTRIDETIVERLNTHES)

LocalSolver|[CHE B TREINTVET . BHEMEDE W CH+EEEA T OzIMERT I —ar-TAT 33y
TJAB—T1—R(A—HF—DEDRR-TI)r—a  AICEREHENTEETT . ) TIRELET, (APIs)
LocalSolverAPIs([ZALIB T B95 AN, BEILEIN TULVET , LocalSolverDBN AT UL LI=HIBETE YV IL/A—TH DL
FADRLELIZ YVILN—ZFRTT BB, ETILEAVRFIVREL, BMOI—FZERBTIBLEIEHYFEE A,

TECI. quick tour of LocalSolver's modeler. TS L=+ v T H v o - b A BIREZ <=6 . C+Oa—FTEERLTLVET,
Mhsd HY—RT7A)ILexamples/toy CAFIEITET .

ll""*"*"'*'*"'* _"l:lr':?:‘: -n--kd.-n--kd.-n---.,l'

$include "localsolwver h"™

using namespace localsolver;

int main()
i
int weights[] = {10, &0
int walues[] = {1, 10

LocalSolver localsolver;
L5Model* model = localsolver getModel();

fS 0-1 decisions
LEExpression* x[2];

for {(imt i = 0; i < 8; i++)
x[i] = model->createExpregsion{0 Bool):
S/ knapsackWeight <— 10*x0 + &0*xl + 30*xZ + 40*x3 + 30*x4 + 20*=x5 + 20*%*xe + Z+*=xz7;

LEExzpresgion* knapsackWeight = model->createExpression (0 Sum);
for {(int 1 = 0; i < 87 itt+)

knapsackWeight—>add0perand (model->createExzpression {0 _Prod, weights[il, =x[il}}:

S/ knapsackWeight <= 102Z;
model->addConstraint (model->createExpression{0 _Leq, knapsackWeight, 102));

S/ knapsackValue <- 1%*x0 + 10*=x1 + 15*=xZ + 40*x3 + e0*=xd4 + 50*=x5 + 100%*=e + 15+*=7;
LEExzpression* knapsackValue = model-*createExpression (0 Sum) ;
for {int 1 = 0; 1 < 87 i+t+)

knapsackValue—>addOperand (model->createExpression(0_Prod, walues[i], =[il]));
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S/ maximize knapsackValue;
model->addibjective (knapsackValue, 0D Maximize];

ff elose model, then solwve

model->close () ;

L3Phase* phase = locslsolwver. createPhasa();
phase->zetTimelimit (1) ;

localsolver_solvei);

P

return 07
H
CH7OY S LDEEICHIET DLSPHEEIZHE> TSI LA LM ET , FTRAIZ. ANT—EADFHARAAEITVNE

o ZDHER. VKO DRBRAZERL. FvTHVI-ETILEEELET.

ETIVERTIESE. Windows EDYVILN—ZRAIRT BRTITIRREZ/NTA—FENTEET, LEOTOT I LA
Visual Studio Command Prompt(ad——®LocalSolverMD/A\—3 2 [ZHELY, X 86F =L X 64)D BT, A/ N(ILEN.,
TEREDITTETLFEY .

cl /EHac toy.cpp —I%L5S HOME%\include /link %LS HOME%\bin\localsolver.dll_.lib

toy
Linux ETIEX FTEREOITEAVTEHDTOT S LEFIV/INAILL, EITLET,

g++ toy.cpp —-L/opt/localselver 3 1/includa -llocalsolver —lpthread -o toy
_fooy

TO00SLDAVISAILBEUVRITT. FSITUDLRELI-GE . BEVATLABRBIUVA VAN IILFIBESBLEZS
L\, E1= APIs D EEHAIEHRIL C++ API Reference S BBL{IS&LY,
BXIZES
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Solving your first model in Java
(Java TREIDETILERNTHE D)

LocalSolver|$C++EEBETREINTWET AT/ MERIT7T IV —a0 - TAT S35 4B —DJx—R[dJava5.0
(FfzlE L) MIFICRESN, A —F—DJavaE SRR -7 TS —aV NICREBHE D AIEETT .
LocalSolverMAPIsIE LT 505 A M BEILSINTULVET , LocalSolver AT )LE L= BB BV IIL/A—THDZ
EERLRLELIZ, YVILN—ERITTBHD. ETILEAVRIVREL, EBMOI—RERBTIBHEIEHYEE A,

TECI. quick tour of LocalSolver's modeler TR L=y T H v - hA BIREE R =8 . Javaad—KR TR L TLVET,
$hed HY—RT7A)ILexamples/toy CAFIAITET .

JEEREb vk dEe Toy_ ava ¥eweeedddrs

import localsolwer.*;
pubklic class Toy |

public static volid main{S5tring [] args) {
int[] weights = {10, &0, 30, 40, 30, 20, 20, 2};
0, 15};

int[] values = {1, 10, 15, 40, &0, 30, 10

LocalSolver locelsclver = new LocalSolver();
L5Model model = localsclver.getModel (] s

Ff 0-1 decisions
LSExpression[] x = new LSExpression[B8];
Eor (imnt i = 0; 1 < B; i++)
x[i] = model. createExpression(LS50perator Bool);

// knapsackWeight <- 10%x0 + e0%xl + 30*%=x2 + 40*x3 + 30%=md4 + 20%x5 + 20*%=xe + 2*x7T;
LSExpression knapsackWeight = model  createExpression (LS0perator.Sum) ;
for (int i = 0; i < B; i++)

knepsackWeight . addOperand (model. createExpression (LE0perator . Prod, weights[il, =[il});

// knapsackWeight <= 10Z;
model . addConstraint (model . createExpression (LS0perator.Leqg, knapsackWeight, 102));

/! knapsackValue <-— 1%*x0 + 10%x1 + 15%*xZ + 40%*x3 + €0%xd + S0*xE + 100%x& + 15*%x7;
LSExpression knapsackValue = model.createExpression(L50perator.Sum) ;
for (imt i = 0; i < B; it++)

knapsackValue . add0perand {(model _createExpression (LS0perator_ Prod, wvalue=s[i], =[il));

// mamimize knapsackValue;
model . addObjective (knapsackValue, LS0bjectivelirection_Mazimize);

// close model, then solwe

model  closel);

LSPhase phase = loczslsclwver.createPhase();
phase_ setTimeLimit(l};
locelsolver_solve();
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JavaTOJ S L DEEITHIET ALSPHEEICHE>TWWAIENOMET . £ ANT—EDHEHAAETVET . £
DE. WOMDRBERXEZERL, YT V- ETIEEELEFT . ETLERTIE DL Windows LDV IL/NN—%F
BRI BRITIERZ/NTA—RETEE T, a2 /8MIL T B1=8IZ. Java Development kit5.0(F =1 Ef)E 21— —D
AVELA—RITAVR—=ILENTWBBENHYET , Windows LTI, EEBDTRYSLTIAV/AAILLTFEDITT,
EITLET .

javac Toy.java -cp %LS HOME%\bin\localsolver.jar
java —cp %LS_HOME%\bin\localselver. jar;. —-Djava.library._path=%L5 HOME%\bin' Toy

Linux ETlX, LEDTOTS LAV R(ILEh, TERDITTEITLET,

Jjavac Toyjava —cp /opt/localsolver_2_0/bin/localsolver jar

Jjava —cp /opt/localsolver_2_0/bin/localsolver jar.. —Djava.library.path=/opt/localsolver_2_0/bin/ Toy
TOTSLDAVNAIVRUVETT, MSTIAFEELEE  REVATLBRBLUAVA—IILFIEESRZE
L\, FE7= APIs [ZBE T 2 E¥MESRIE C++ API Reference ZE 231N,

BRIZES
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Solving your first model in C
CHTHRIDETILERNTHES)

LocalSolver[FCHE B TEREINTWET A TPzIMERT T )r—30-TOS S35 408 —TJx—X(F.NET2.0
(FrFEED) MFICR#ESh . a—F—DNETED R R - 7TV r—2aV NITE LGS M AIRE T, LocalSolver®

APIsIZALIEG 595 AN, BEILSNTUVET, LocalSolverBN AT ILL L= 8IBETE YV ILN—TH D EFRIRLEL
o YILN—ZRITT B ETLEAVRZVREL BMOI—FEER T 2BEFHYEE A,

TE2(Z. quick tour of LocalSolver's modeler CRENTL1=FvTH Vo b HIREEEL=6(Z. C#a—F TR L TLVET,
Mg HY—RT7A)LILexamples/toy CAFIAITET .

ll.'-l-ﬁ-*-*lrk-ﬁd.lrk TE:I".CH -*-*I-kd.d.lrh-ﬁd.},l’

using System;

using localsolwver;

public class Toy
i

gtatic woid Main()

1

int[] weights = {10, &0, 30, 40, 30, 20, 20, 2};
int[] walues = {1, 10, 15, 40, &0, 30, 100, 15};

LocalSolwver localsoclwver = new LocalSolwer();
L5Model model = localseclver.GetModel () -

ff 0-1 decisions
LSExpression[] x = new LSExpression[B8];
for (int i = 0; i < B; i++)
x[i] = model CreateExpression(L50perator _Bool);

// knapsackWeight <- 10*=x0 + €0*x1 + 30%xZ + 40%x3 + 30*x4 + 20*=x5 + 20%xe + 2*x7;
LSExpression knapsackWeight = model CreateExpression(L50perator.Sum) ;
for (imnt i = 0; i < B; i++)

knapsackWeight . AddOperand (model . CreateEzpression (L50perator . Prod, weights[il, =[il))s;

/# knapsackWeight <= 102;
model AddConstraint (model CreateEzpression (LS0Operator. Leq, knapsackWeight, 102));

// knapsackValue <— 1*x0 + 10*xl1 + 15*xZ2 + 40%*x3 + &0*x4 + S0*x5 + 100%xe + 15*x7;
LSExpression knapsackValue = model .CreateExpression(LS50perator.Sum);
Eor (imnt i = 0; 1 < B; i++)

knapsackValue . Add0perand (model . CreateEXpression (LS0perator . Prod, wvalues[i], =[il));

// mamimize knapsackValue;
model  Add0bjective (knapsackValue, LS50ObjectiveDirection_Mazimize);

/# close the model before solving it
model Closel);

L5FPha=se phase = localsolwver.CreatePhase(];
phase _ SetTimeLimit(l};

localzsolver.Solwve();
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Javad OY S LDIBEIZH G T ALSPHEEICE>TWAIEN LM ET T AT —EADRZAAAEITVNET ., £
DE. WO DRBERXEERL. TYTHF V- ETFILEBELEFT . ETILNET T DL, VILN—ZFFIBT DRIICE
FREINTA—RELTEET,

Windows_E TGVisual Studio Command Prompt (Z—H—®LocalSolverM/S—a > [ZHELY, x86 Fi=Id x64)NT. k52
DTATSLMNAVIAILEN, FRDITTERITLETF . A—Y—DTOTSLEEET 516 . EiEVisual studio
DEZERTHEE. 1—HF—DT IV Tr—L-4—7Yb(A—HF—DLocalSolver/ \—U3 U [2 &Y X 86F =% X 64)
1 —H—Mvisual Studioc 7 AT TV LDTO/NNTAIZIEEL TS,

copy %LS_HOME#\bin\*net_dll .

csc Toy.cs /reference:localsolvernet.dll

Toy
TS LDAVNRA I RUVETT, MSTLDRRELIGE  WEVRATLBEB LAV AM—LFIEES LS
UL\, FE7= APIs [ZBE T 2 E¥MI1ERIZ.NETAPI Reference ZSHRFZEN,
BRIZES
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Step by step (RTvT)

LocalSolver METUY EEH KUY IL/IA—C++, JAVA BLKUNET TOJ S35 A0 3—DTx—REB/NLTEEL
tzo T Tl& LocalSolver Z#E ALz, EERMNLRELEEOBEAEZERLFT . FT 1V DPREOETILETY
A2 L. LocalSolver i KREAT A= OITHEBLEAPIEBNALET, FINXAELGEEESIN TSI LERTIRE
L. BULEREABMBER(FHE)ZEAL. ERREEHZBIRLET . HIEENSSIALEHOHIETLER
D ZEMRRBLET,
EHRAETHEONESAVICET At RECMBELTHAELEME Y TRBEZE=-OICCOBSEERLE
T COAARTIE ANT—EDZEARAAMLIELH . RERDBE BB T HIEEFETEEBMICEDTLEET,

=EEMIZ, FIATEEGIEREEE FEEAL. ERREEHOEESFIEEL. TDR. VLERBEXDEETMZI(EEXE
TWET, EHEED DS LocalSolver ETILADBITEZEELET,
BXIZES
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Modeling Principles (BT V5 EXES)

LocalSolver(&, $1ZFEMIZ, 1 —F—FED BMBERELSB RN REBELGHRLERL. —F—DRBILETILTE
ELEREEHEARSIENTEET , INE. 2TOARL—23V XY —FOF7TO—F LR, (RBEDET
B IDNEEGEERERYET .

FBAREZ: B RIBE%. BIRIDELVERTE. BUGERREZHOEZRIOEEHEZRALTLET,

ERREZRENBERZREANTS

EFULTEEOBNDATYTIE. BRRAEEROESERIRLET . LocalSolverld, BRRELMIL/ \(F LM
THINEBYEE Ao A FUERIFF—T—Fbool £ HALET . COLTHIE, MONZBERREERELTLET,
HEOBRRTLRETELEL, ChODEHA, OTEA IR TELA>EABBEL TS,

Bz X, ElE| 24 TRIRE (car sequencing problem) ZZELFET,

ff B BRD SET OF DECISION VRARIBRBLES FOR THE CLR SEQUENCING PROBLEM

/4 cplellp]l = 1 if eclass ¢ is at position p, and 0 otherwise
cpl[l. _nbClasses] [1. .nbPositions] <- boeol();

/4 oplellp]l = 1 if option o appears at position p, and 0 otherwise
oplo in 1. nbOptions][p in 1. _nbPositions] <- bool();

/#/ constraints linking wariebles oplol [p] to cplcl [pl
forlo in 1. _nbOptions][p in 1. _nbPositiong]
constraint oplol [p] = orle in 1. _nbClasses : optionslcl [olllcplc] [p1)5

FROETILOHT, —H—(E HIHOEETI UL ERREEHD2ODEERALELZ, COETILIE.
COETIOENETEI L TCHBEDBTHIEVIEKRTEMNTT . LML HFEYICTEERREEZHAZLDT.
DETIVITIRMERBEZEELTOET BRI Zeplclp ] ZEHDBZEHSIZ(E, +HITHBOEREZITICET. DT
RTODEHENLEHDEISFRITEIENTEET #oT. REIRIZEL T, oplollp]ERXALI-TEDETIL
NEYRNWKRIRELZYFT,

fFf 0-1 decisions:
J// cplellpl = 1 if eclass ¢ iz at position p, and O otherwise
cpl[l. .nbClasses] [1. .nbPositions] <- booll(];

/¢ expressions:
/¢ oplollpl = 1 if option o appears At position p, and 0 otherwise
oplo in 1. nbOptions][p in 1. _nbPositions] <- cr[c in 1. _nbClasses : options[c] [ol] (cplellpll:

SE2FEDHEIL. nbPositionsE B RTEEHA. F72. cpl0llp] <~ 1 = sumli in 2.nbClasseslcplillp]FE&ET H_ET
R TEBRILIZROMNZERVET . SHICKWBDOABWLDDEELLST=86 . BERITMRIEIEZ TS,
FYEHEIZ, EHEFERELTTIILL EHOKRELTERA TSV, COEME| L TRBENETHBEGMEICRR
TLBHIETLED,

CORBELYLHREL T —RXFHBFTDORTT - THAUTT,

COBETIE A—F—DERRAGV A XDRSTICEIY S TONET , BMIE, ERAINSEME(DEEHT DDA —
F—wHORTTDHARX)ER/IMETBHIETT  COMBDOEELETILIEA—F —oNRTTsIZEIV B TON BN
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SIF RAGYAXDRZTE+ICEREL. x[OlSIEHMMELNEERRICERTHETT . COETIL. RS
TOERERY. (NHBERER), BMBEBATERERINTOSINOAYET,

f# slab = is used if at least one order is asssigned to this slab
usel[s in 1._nb5labs] <- or[o in 1. .nbOrders] (x[o]ll=]])-

/# objective function
minimize sum[s in 1._nbSlabs] (use[s] * sizels]);

ZDETILIE.CSPLb A1V REVALETIEREMND, FEEICEYIZETLES ., LAL. FORBNDRSTTDH A XM
FRIMEEGSE, FYNSZSRPLEETILVEBENTEET . RRTTHBITH T HEL—TRICE L. &R/INIHDO+

NEBREDRAZTITBHLET i COMBITHT BN TR ST ETLLRCT IO —FEAVET, FTiLD

TIEZDETILOEEBDOAMRHLTVET , BR2HETIVIIHIBETAFEITET.

for [j in 1. _nbOrders] {
glabContent[j] <- suml[i in 1._nbOrders] (crders[i] * =[i] [j]1)~
constraint slabContent[j] <= maxSize;
ff threshold detection variables
t[j1[1] <=- slabContent[j] > 0;
t[jl [k in Z..nbS5SlabSizes] <- slabContent[j] > =slabSizes[k-1];
}

L |

obj <- sum[j in 1. _nbOrders] (gslebSizes[1] * t[j]1[1]
+ sum[k in Z._nbS5labSizes] ({slabSizes[k] - slsbSizes[k-11) * t[j]1[kl))
— sumSizelrders;

HXERBEDBMNZRANT D

BEERREZHOEESDORRE. #1. I4bhb, ETARELEERGLIBERB-I O HEBERXETERLET . C
NoDORBKITHF—T —Rconstraint ZITEBIZFITFET . O—N)L - —F I EELEBEITELTLSD T, RUVMVEEZ R
RYHIENHLOVERLAHI—T—METH. LBMELBICETAIRERER R TEET . TLT 2 ——RIERNICH
BLOMDIFIR N ER. REBEBHATHAO. HHEHIPEEDOBERMLLTRI-NEIRNETHLILEZEK
LEY,

http://www.csplib.orgl Zf§ & &N TS B E| 24 TR (car sequencing problem)éZF D EHEEERL TLZELY,
HAELIGTIE. BREHOEBMBEETO>TCVET . HRABA TV ER—29IETILOERELTERLTLDS
ATV IER—TEBYFER A AL TIAUICIE BRRGEA T ar OBRYFFITEITIEE BB EmHY
FY(TT7AVOMYM T HUIL—TDEYMTFIINODERGTIE AL TIIVITiR>TERBL TV DER
[ZHLTC—EDN—tEoT—ODANET HLIEINTVET, () BEXRSOLEBREAEZMAGNKIIC, BED
HRZERNICRELET fIA . BEDERGTESAVICHE > TRBAL TV AERDF D ETHORERE LI
bFEFA AT IV EBEDERTICRR2ODATLAVEBERTHEIIEBLET .
FRRDERZFEEBICHRATWEKE, I RLG R EBBELLTREASNTVSIENDHAYET,
RICHEMBEEZEZELET, KM, ESNIEROBAFHLLLIZ, HIKWNEQOERIZRR2OOAF T 3%
BERTDIEERESINI=A T avhBELRIGE . BREA—D—EAETRIEINDTLEIMN 2 TENR DML
ERETHRBILDV AT LFERRICIEFGNIETLES COREMBIZE TAHZDHFIETIL, thDFIFI(ESRR
FIREFESIEZELH D) NBEINEZRETANTATHY, FHDSE, LOMDVEEDEETERLTLET, EIR.
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INETRTOTANTAEFTRRETHIENARENESIMRENAT=O . BRI, Ishould ] EWLVSFAZFEZEELY. Tmust &
LS ABIEFEVERA, CCT.HE—DOBEFRRIEL. AL TSIV DEERGNDLEEHIEDEMEZATINSS
ETY, ST A— =IO DRBILETILEERLTHEVER A FIZ X EXBOFINIEREQIZET5&
APEHED)IIEETHY . ZR/MESNSBEHNBERMNEAIL TSI LOFERASNTOVELMERISORTHSEEZASHT
EMTEET . THHE AL TIIVDFIMICEESNIEESN-ERMBORKILEZTLET,
COEBELTCHEX. BE. FOHATEAONTVET I XNTOEREEELLGINELLT | ERGZOFIKID
ERFHELERER/IMELET , COFTEIIWindows L TIXEIZ, BEIEFENDEETTY . :

// expressions: compute the number of violations in each window

nbWViolationsWindows [0 in 1. _nbOptions] [p in 1. _nbPositions—-ratioDenoms [o]+1]
- max (nbCarsWindows[o] [p]l —ratioMums[o]l, 0):

Jf objective: minimize the sum of wiolations for all optioms and all windows
obj <- suml[o in 1. _nbOptions]
[p in 1. _nbPositions-ratioDenoms[o]+1] (nbVioclationsWindows[ol [pl);

minimize obj;

ERE0BEY. FlIHcEBMICEZR S LI T LERKIECIZAEZ DT TEBYE R A BRI, FIFHNALIELLEEDR
KEMBD T, ZLDIHE . max(0, a-b)DFw/IMEIZ, FfzIE<= bDFE RBa == blL Tt Bdist(a. b)DE/IMEIZELLET,
T HMBRGREBEETIVEREILETIVICEY., Thp 2, BRBAKE I DLIAHYEEA. ZLT.BEEDOAFIDTIL
ERENY, R¥costZR/MET DLENHLIRBEILBEDIZE . TOLKOA DI FIFINHBITEL LGS, RESLEMN
(minimize violations)EL TEM T RETHY . FDR. FHETRBEILINDIESBMBERERF OLIITHYET, :

minimize violations;

minimize cost;

ZDESGEE. BHDIEEFIRIFHMZLIET HDIZ, LocalSolverDEE N MBI TY , — iR I, RIERRDBFREH.
BEH60HDIHE . FREL TLVSIsTimeLimit={50., 10}[&. 50¥) Hiviolations (AR DELE (L E ZE LD ER/IMEIZE] M
NE—AH.ZYDIOMTRADBEMEEZER(FHE)TH5=OICEMINET, REBCITIHOMIMTROMN-IHE.
LRD LGN B, LocalSolverlZ[E, 2 B D BEMIEREL T =D FE->TNSILIZHYFET, DFY. flHE
BOFERE., TEED2O2DRAICEETILENHYET,

H$9%EBMLTE DL, LocalSolverh’, FE(REN =D AT —R R IEEITAAEE)EECHK R TELL, FIEETH
BEFED DRI DBADBEAFEEICHB LAY ETFAEREZEL—TENBARYET,
-HFEBMIZERTELE BERDLGVETILIZIRYET , LocalSolverDia A+ . EITAIREME. RO TIEKRDH S
L—T%HFELDDOETTHILETT,

A—H—F&OBHERK

LocalSolverMEH FIZ&Y . FHCEREFiNE LU B MRELLIEMREFE TR IR (broduct, max, square root, %) T, I EIZ B MBS i
BTEET, SENIT AYDF BB (A—F—EREB) ZHITNBETEETIYLSEIRVEEZFTOND

HELHYET . BIAIL, Google v DEZE & ]R8 (google machine reassignment problem) T. HHIEHDZAD
TORIIEICEREEBLEVIBHRIEFETHLSEITLRVET,
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ff Classical technigque for favoring diversificatiom of the search when the
ff objective walue conteins numerous digits. We iteratively optimize the most
ff significent digits, passing from millions to hundred of thousands, ete.

minimize obj # 1000000;

minimize obj S 100000;
minimize obj / 10000;
minimize obj S 1000;

minimize obj;
T ZOBIET, obj ZEEF/IMELIZHER. ETHRVWVEZBHENTE, LEEDHELRR T, MW DEMERFS
TF L1
BRIZES
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Solving your first business problem
(BAIDE DR ABRBEBNTAHEL D)

HRE MBI ESEA—D—DEESIURLICETIELLGHEERBLEETT . V7RO HICEHKRLGAT
AV DEYNMIKYRESNIEROBER T Da—) VT THMBNEFENTVET . AL TSI UL $FRALAT
2T T7AV B UIL—TORYF THRE)ZF—LIZL>THRE T IERDEXEEGHHYET . TOIILGRIEFRISET
[F/IRNTA—FPLQICE>THEALN-—EDHBEFXNET IR NEFLFT XS QERDO &L EHRTH T a3y
EEOPEMENETHILNTEET, MEOIT— LI, LEBEANRMESNBBE L2 DISRETNIZEZ NI
BRZEHELL, —EOEMEEFTILETT . T4bhE. £4TLavP/Q. BLULRADEI,UFED | B Kmax(0.
N-PYBSAI RSN NIEERIZZD IR IDRN TRy Da—osht=ATar8Td, 20ty ar T, M8
M I EGLSPET LEREBLET . TOF T, T7MIUDBEDKSITT—EDZRAHAHEITIDNERAL. B
HLEERRE. Hf. BLURBEDEMETEZEL. ESOLSICEMEIDET I ETSIONERHLET, £=0
—HIL-H—FEaPA—)LTBOITFERATEENTEDERD/NSA—FEBALET . COMBERITOTLET
A4 5 LEC++, Java, BEUCH/N—2 3 FHIBENS AFIEITET,

ANT—3ZHEAHAL

CORBIRBIZET AEHDT—2T 71 ILIE. folder localsolver/examples/carsequencing CAFIBITE T,
CHELMLAYVO—RIEITES .,

LEDIFAIL-TH—= Vb

14TH Em$. AT av . VSR

21TB : BA T avITxtd B, TAVITUNTA—EP) ZDA T avEFES5ETMDRRE

MTH : AT avIci 4. RABESET 520D (/1354—42Q) TAvIH# (X

ZLT. BIFRITRT B VTADAVT VIR . COIFRITHE T BEBE: &4 T av It 5, (COUIFRDEN
ZOFLIFNDBELELTLANIEADLLT) FRIFANT—IEHARATinpu0BITY
FEAHEELGERULNIEFELL CNIIBEFOERDOHERMNAIEETT , ZZT. inFileNameFE 7z solfileName AN E S
TWEWEE . I7—BNRRSNET, BITT7MILICEITICEARGO RR EBEJZFZAHAHFELT -,
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/* Beads instance data. */

function input{) {

usage = "‘\nlsage: localsoliver car sequencing.lsp
+ "inFileMame=inputFile =olFileName=putputFile [laTimelimit=timelLimit]‘\n";

if (inFileName == nil) error ({usage];

if (golFileMame == nil) error(usage];

inFile = openRead(inFileName) ;

nbPositions = readInt(inFile]);

nbdptions = readInt(inFile) ;

nbClasses = readInt(inFile);

ratioNums [1. nbOptions] = readInt(inFile);

ratiocDenoms[l. nblOptions] = readInt(inFile);

for [c in 1. _nbClaszes] {

readInt (inFile); f/ Hote: index of class is read but not used
nbCers[c] = readInt(inFile);
options[c] [1. .nb0ptions] = readInt({inFile];
}
}

BEDETIVY

LSPEECRELLMEEET VI THLET. RLEELGRATYINDIDE . MYSEERREEEEHITSHETT . Ch
LNERREE. TNOEAVREVALTEIET, ETILEFCHHNEBMDIT R TOMDORIBEZTMT S LM
BETY . LocalSolverld. TG D BHIEFIRICH L RBIVETAIGELGERREDRREBIELET . ST AESA
VIZBFBEBRDA;—F—ERELEVERBNET  0-1ETYLT T RO avpDETMMN IS AcL0FEIXZF DI
B9 5. cplcllp]hV1&EFLLLES &SI, nbClasses*nbPositionsZE #cplcllp]Z EELTLVET

cpl[l. .nbClasses] [1. .nbPositions] <- booll(];
A—H—ETILOHPERIE. ChEFROEELETIVTRETT,
— R, FREDBEESNEIERDAICTTRETT . EMEILMET. ALNEIL2EDERESA S5 LT YEY
[CHRATRE T8 . TR TOP/QLLFEEEITH =T CEIEFARETT . (BMECITERLZERTY), ThM EEREX
R—RETDENCRIDRERICIEITT DEEEEZERT 510, HHOERZHRI I LEO—AIL-H—FDETIVY
THIZEETY, T AMERFFHHO2 ODEICEVLETIERERBLES .
1DORILaAVHEY  ERITIEDEMEZSA, IR T IEMDEFEEEHLET,

for [c in 1. _nbClasses]

constraint suml[p in 1. _nbPositiong] (cplcl]l[pl)l = obCars([cl:
for [p in 1. _nbPositions]

constraint suml[e in 1. _nbClasses] (cplc]l [pl) == 1;

X EMERRT SO EROPHRREBALET . T ROLaVpDEBMNA T a o HFE0TIRELMESR.
1EFLWEERIT Doplollp]zEELET

oplo in 1. nbkOptions]l[p in 1. . nbPositions] <-

or[c in 1. .nbClasses : options[c]lelllcplel [p1)5

. CORSLAVNIDA TV BB =095 ADIDERST-18E . AT 3ol apTERLET , 2D
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K55 RAMFE [Siteration [c in 1.nbClasses : options[cllo]]ZERALIEELE T, PRIRIREEERT H_DHEEEL. £
TIWEIYFERA NPT KYDIEMICLET, (Z0M., EHORIRT, COTBRENERAINZGEE)
BIFRIZ, RA LA T3 o DI TRDESICEERTHIET. ROV aviERIIavi+Qlol-1MZERLET .

nbCarslindows[o in 1. nbOptions][p in 1. _nbPositions-ratioDenoms[o]+1]

<— sum[k in 1. _ratioDenoms[ol] {(oplel [p+k-11);

REHIC, BREFRBEORFILT(EHIE. LEEOHMESHFETERSINBYICEBRT HIEATEFET,

nbViolationsWindows[o in 1. _nbOptions] [p in 1. nbPositions-ratiolenoms[o]+1]

<— maX (nbCarsWindows[o] [p]l—ratioNHums[o]l, 0);

T CITREAEFERBTAEOIC, BREFENMEOLATVET , ERRIC BEFsumZFERALAHEERTHIEN
TEFEMEREF+ -LERATAIEATRETY . REROATYT (I, BEMBEB(ZTOERDANEERTH L
TY,

obj <- sum[o in 1. _nbOptions]
[ in 1. nbPositions-ratiolenoms[o]+1] (nbVioclationsWindows[ol [pl);
minimize obj;

TRITETE LEEIC T ALSPET /LD EHmodel)EfZ{a—KTY .,

function model {)
S 0-1 decisions:
S cplellp]l = 1 if class c is at position p, and 0 otherwise

cpl[l. _nbClasses] [1. _nbPositions] <- bool();

S/ constraints:
f/ for each class c, no more than nbCars[c] assigned to positions
for [c in 1. _.nbClasses]

constraint sum[p in 1. _nbPositions] (cplc]l[pl) = obCars[cl:

S/ constraints: one car assigned to each position p
for [p in 1. _nbPositiong]
constraint sum[c in 1. _nbClasges] (eple] [p1) == 1;

S/ expressions:
ff oplollpl = 1 if option o appears at position p, and 0 otherwise
oplo in 1. _nbOptiong] [p in 1. _nbPositions] «-

or[c in 1. nbClasses : options[cl]llelllcplc] [pl);

S/ expressions: compute the number of cars in each window
nbCarsWindows[o in 1. _nkOptions] [p in 1. _nbPositions-ratioDenoms[o]+1]
<— suml[k in 1. _ratioDenoms[ol] {oplel [p+k-11);

S/ expressions: compute the number of wviclations in each window
nbViclationsWindows[o in 1. . nbOptions] [p in 1. _nbPositions-ratioDenoms[o]+1]
<— max{nbCarsWindows[o] [pl —ratioNums[a], 0);

ff ebjective: minimize the sum of wvielations for ell options and all windows
obj <- suml[o in 1. _nbOptions]

[p in 1. _nbPositions-ratiolDenoms[o]+1l] (nbViolationsWindows[ol [pl):
minimize obj;:
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VIVIN—F/INSA—2{LT B

WD DNFA=Z(FO—h)L-H—FFabO0—)L T 5B TEA#param0FFERALERELET .

function parami{) {

if (1sTimelimit == nil} 1lsTimelimit = &0;
1=sTimeBetweenlDisplays = 3; /S the number of seconds between each display
1sHbThreads = 4; // number of parallel searches launched

H

CORBOBEMT, ETAMNTERLEY . EROIPA—IL-NFTA—EELLSP T7A(LTEET HADYIZ. a2k
TTHETELET, HlZ L. localsolver/examples/carsequencing/instances/carseq 500 8 20 08.DHIRET. (localSolver 5
A2 ADY A X THIBRSNTLSIGE . BB A XHVUNSLVBIRE free_trial cs ZEATZELY) FTROIATURITIZEY.
300 MR CREICEELEY

> localsolver car_sequencing.lsp inFileName=instances/carseq 500_8_20_08.in solFileName=sol_ txt
1sTimeLimit=30
2TOAVRA— )L INTGA—BR—|FTt < 32 Built—in variables and functionsZ ., SHE{FE &Y,
FEDITURITEMERAL. LocalSolverd RA—b St 5L, TRDTINTYNER/ET,
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LocalSolwver 2.0 ([build Z0120213)
Copyright (C) 2012 Bouygoes 3&, Rix-Marseille Tniversity, CHBS.

211 rights reserved (sse Terms and Conditions for detaila) .

Bun impuot. ..
Bun model. ..

Bun param. ..

Bun =oluer._ ..

Model:

aypressions = 27001, operands = 75872

decizions = 10000, comnstraints = S0, objectives = 1
Faram:

time limit = 20 mec, no iteration limdit

=med = 0, nb threads = 4, annealing level = 1

Objectives:
Ob3 0: minimize, mo boond

Pha=mes:
Pha=se 0: time limit = 30 =ec, no iteratiom limit, optimized objective = 0

Phame 0:

[3 ==c, 20E456 itrl: obj = (63); mov = 1243013, inf = 43.43, acc = 0.8%; imp = 1380
[E m=e, SAELSS itrl: obj = (52), mov = 2354957, inf = 79.53%, aecc = 0.7%, imp = 1433
[5 m=ec, E74230 itrl: obj = (45), movr = 3616626, inf = 79.43, acc = 0.7%, imp = 1482
[13 =ec, 1155244 itr]: obj = (28], mor = 4763613, inf = 73.4%, ace = 0.7%, imp = 1505
[16 =ec, 14285€7 itr]l: obj = (20), mor = 5381541, inf = 77.4%, ace = 0.7%, imp = 1525
[1% =ec, 1721752 itr]l: obj = (27), mor = 7026823, inf = 76.8%, ace = 0.7%, imp = 1540
[22 =ec, 2011634 itr]l: obj = (23], mov = 81593412, inf = 76.7%, ace = 0.7%, imp = 13350

[25 =mec, 2270151 itr]l: obj = (23], movr = 5295084, inf = 76.5%, ace = 0.7%, imp = 1333

[28 =ee, 2 075 itr]l: obj = (22), mor = 10205504, inf = 76.2%, aec = 0.7%, imp 155

|
1
=

[20 =ee, 2720517 itr]l: obj = (22), mor = 11071254, inf = T76.2%, acc = 0.73%, imp = 15&2

2730517 iteraticms, 11071254 moves performed in 20 s=conds

Feramibhle solutiom: ohj = (2]

Bun output...

3FEIZ, (/N5 A—AIsTimeBetweenDisplays(ZIE U= IER KR D BN R—MARTRESNET:
BRLEMHMEERTINM2L—2a 8, BMB#EOEILX. FHE(EAL—rEFERLOTRRINET,

"movIFEITEINF-L—TDHRBTY, - BEROBERMPLITHICEITEINDID T, 12 —av iV E<LYET,

SinflEERTFR ARG L—TETY , (FRITTAIREREZEL—T)

racclFEONTI=L—TETY, (VIalb—TA4F 72—V FETRON-ORXMFDOETAIRERETE(L—D)

SimplIERICHETAL—TDRHTT . T CNTAETEROTRTEER TS0, RED BHWBEHBLAEESL
BUOEIZ. COMDIEMEFER T BIEMNTIEETY . IsVerbosity to 0.DHZET. ETA AT LA DEBREINITAET,
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fEZERER Y S

EFRDEET. LocalSolver[ZE UM U H TN HB #output 0 EELET . FIZIL. SSTLOMDEHKIZEIY LB TS
NAREZRZEFE OT7AILICHIED@BETRR T S5-I BHOEEFERLET, (HIZIX, ATV FTOHT)
TERDTH—IYNTHRERBLET,

1. 1TE=BrE%

2. 2iTE=nbRILavITROTIVIDIFR

T7AIVIZERIRT B2 RPD/NTA—RELTHAT7AILERY  BE. print&printinBEAHEFERALET,

function output(} {
golFile = openWrite(solFileName) ;
println(solFile, getValue(obj)};
for [p in 1. _.nbPeositions] [c in 1. .nbClasses : getValue (cplcl [pl)]
print(solFile, c-1, "™ "};
println{solFile] ;

}

BRIZES
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How to migrate from MIP to LSP (MIP A'5 LSP ADFITAE)

LocalSolver [XEiT;EE F. sum, product RUEELLEFIRHEL TS, WD BRETES . BHRERIINMTUEH
DMEFMELTEBINTULNIL, LocalSolver ET S SEETEE. Bk A5 EMNTEET  LHAL. COKSHEETILIE,
RANTA—IVREBMIZBEDETILT Local search BLVE—EBEFEETLI-WMEGE . BSEWNMGENHYET,

step by step example [ZBE SN TS E @ % ARIRE (car sequencing problem)Z&EZEL THFELELD, CCTIXZIDEEZ AR
B R 25T EIEL T, LocalSolver MDAy RAEFERALEEMBLTHNET , ETHDEMIL T TIZERIN TSI EFRIREL
TWEYT,

ff A MIP-like MODEL FOE THE CRE SEQUENCING PROBLEM
forl[c in 1. _nbClasges]

congtraint sum[p in 1._nbPositions] (eplel [pl) == carxdlel:;

forlp in 1. _nbPositions]

congtraint sum[ec in 1. _nbClasses] (cplellpl) = 1;

forlo in 1. _nbOptions][p in 1. _nbPositionsg]
constraint oplol [p]l = suml[c in 1. _nbClasses : optionslcl [oll (cplellplls

forlo in 1. _nbOptions][j in 1. _nbPositions—-{lol+1]
constraint nbVehicles[o] [j] = sumlk in 1. _Q[ol)l {oplel [j+k-11);

forlo in 1. _.nbkOptions][j in 1. _nbPositions—Qlel+l] {
constraint violations[o] [j] »= nbVehicles[o] [J]1 -Plel;

constraint violations[o] [j] »>= 0O:

}
constraint obj == sum[e in 1. _nbOptions][p in 1. _nbPositions—-Q[ol+l] (violations[o] [pl):

minimize obj;

EERERUABERRIR

ETIVIHEORRELT. RVEELGETIV I DERREFERREEHDESEERTHILETT, CITIEL 11D
ZH. TARTH. cplclplDERICLDBDEHERIEN D=0 cplclp ]l DEENFRLRREBERRELEHTT, C2T. A
EHIIRDESIZ, sEibLFET, FIZ I, #FE nbVehicles[o][j] == sumlk in 1.Q[o]l(op[o][j+k-1])IEZ& 4 nbVehicles[o][j] <-
sumlk in 1.Q[o]l(op[o][+k-1D).ZEET HRIRAICEDLYET,
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B RDYICEREREFEERTS

T COETILAOV DA DERIIERICEEF - IIRERFEDEMETH I L EHRT HIENT
E2FT, HIAIEFHFR oplo][p] >= sumlc in 1..nbClasses : options[c][o]] (cplc][p]) IXEIZ oplo] [p]I&.
EZ0NEEHED—ANT EFELWNWEET 1 EELVWEVNS T EEZRRTWSETTY, 3213 BARALGRIFL
LT.

oplollp]l <- orlec in 1. nbClasses : options[cllell (cplel [p1)

wZIZ, violations[o] [j]1 LDFHIKXDIENESIZ, BEDHOEHORKILEZEERT 5-ODKERKEKTT,
—DERBE % LocalSolver TEIEE R T HETRRDKLIITHY T,

-

violations[o] [j] «- max({ nbVehicles[ol [j]1 -Plol, O]

F#IC, ETORKXCICET 2EREE. FHEE-IIRBBTEEF max, iif tand Z#H LERE localSolver
BRICEBRINFET, ROMIC, BEEARIIEMIC, RCKSICERT HI EAAEETT ., NP AR SRR
B ONAF)EREBEMITAEER) #EOEE. 2 TOMMRIcli-1]1,¢lil] we have Y = ali] * X + b[i] with
iin (1L.ICHEVT YIEFXIZELWETEIENTEET, TO®RTCIZ. YETROLIITERLET,

¥ <- X < c[1] ? a[l]*X+b[1l] : (X < c[2] 7 a[2]*X+b[2] : a[3]*X+b[3]);

NoDE#RE., TRDETILERET,

function model () {

cpl[l. nbClasses] [1. nbPositions] <- bool();
for [c in 1. .nbClasges]
constraint sum[p in 1. _nbPositions] (cplc]llpl) = nbCarslcl:
for [p in 1. .nbPositiong]
constraint sum[ec in 1. _nbClasges] (cple] [p]l1]1 == 1;
ople in 1. nbOptions] [p in 1..nbPositions] €- orl[ec in 1. _.nbClasses : options[cl]llelllcplc] [P1):
nbCarsWindows[o in 1. _nbkOptions] [p in 1. _nbPositiongs-ratioDenoms[o]+1] -
suml[k in 1._ratioDenomzs[o]l] {oplo] [p+E-11);
nbViclationsWindows[o in 1. . nbdptions] [p in 1. _nbPogitions-ratioDenoms[o]l+1] <-
maE (nbCarsWindows[o] [p]l —ratiolums[o], O);
obj <€- suml[eo in 1. _nbOptions] [p in 1. _nbPositions-ratioDenoms[o]+1] (nbVielationsWindows[o] [pl);

minimize obj;
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FREGHHXZHIRT S

ETNICEMGERERADNEENTVSIEE. TNOZHIBRT HIEEHELFET, LocalSolver [FETILOEMICFESAR
W=, INEDFRERFETIVICEAEFTEZFT T, ARICHINZEET T 5T EADENHYET:
LocalSolver [V —1FFRICHELLN =S, MIFEZIET CEIERITRAIRREN MDD EADBITELIYEHEICL. BE.
LocalSolver AVEED &Y BWMREIRRT HEICERICAVET,

BRIZES
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