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T LHIZ

+ SCMDE&EICKY ., KIEZEEILEEDEERNETET

LT

BEE(CEOTNAH, B EAV AT LDRATES

LNBD A, I]IK,

s REEDFEMIPESEBIMETEE) TIIAETOVKIRE
HEeE BEEEIRE (800 /LI ED /N 3— DFIEE
oA HhEERDS) EERAMICAELIEN
TEAHEOHYINNHIR,

- JEEDFIEETEEAV AT LORVWRERFTOITHR T
ERALEEERRICKSIEHLLINITVREHE

RE

- EA

ETEIEV AT L (LocalSolver) WEBINT=,
BRBREREMEZLNANICEETETIVT TES

(GE#RT MRy, aRERRIHY ., JERRTE B RIBER) K351270o7=,
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Integration

LocalSolver(#%x R &7 —Fx 779 3

ARRESEREN. FFmEEREISHL T,

BETFE DB BT (LS, LP/MIP, CP/SAT, NLP, ..)&# &L
f=All-In-One® #1385

Feasibility search
Optimization

A

Y
Infeasibility proof

Lower bound

2015/7/23

|

BEY AT LZEER,

F v 288 8)

A

VAN

{ Y Y N
Preprocessing | Neighborhood Search Moves
. e . . y . . ( y . h .
Model rewriting Simulated annealing | Combinatorial | | Continuous | Mixed
. \ ;
Structure detection Restarts n
Small Small Small
Constraint inference | Randomization Compound Compound | | Compound
Variable elimmation | Learning Large Large Large
N \ V,
Domain reduction - : , / = i
Divide & Conquer Propagation Relaxation
Tree search Discrete propagation | Dual linear relaxation
Interval branching Interval propagation | Dual convex relaxation
J

MSI# &%t Copyright © 2015.



5| ver b Aok
il —LocalSolver®) & FA &0 B —
) Bt B (discreate &Non-linear) LocalSolver

Ik Sl Fo R
¥ 1 BIn b I X”L\ %
ﬂ,ﬁ ;’E BEF7IIY JE48 7 CP
#9 il GA NLP

4

hE (convex) It B L R RE Rliroa—)y

B EHE %

4 LP

i

i Ay a—-yuy’

# 35 A MEHEL EERE BABNEEE

MIP
=#z# | LocalQolver B I

2015/7/23 MSI# X &%t Copyright © 2015.



M3l MIPLIBTOAR Y FI—4#ER

Management
Solutions
Integration

lnstances STatus variables | Localsolver 3.1 surobir 5.3 Cplex 12.4 Uptimum

opmZ2-z10-s2 hard 6,250 * —25,71% 15,601 -158,534 -33,82¢6
opm2-z11-s8 hard 8,019 * —33,028 -21,661 -18, 883 -4£3,4E5
opmZ-zl12-314 hard 10,800 ¥ —4g, 857 -11,684 -3g,4e8 -o4, 2581
opm2-z12-37 hard 10, 800 bo—d4g, 0342 -12,375 -30, 887 -£5, 514
pbe hard 4pZ -62 -B2 -62 -63
uesns—30 hard a0a —-38 -36 -39 -40

decll open 37,287 11,100,000 21,300,000 1,840,402 unknown
do—big opcn &, 020 a,8141 &£2,520 5,256 unknown
ex1010-pi open 25,200 2449 251 247 unknown
ivule-kbig open 1,812,044 474G 9,41e 678 unknown
ivus2 open 1,423,438 4,907 16, B8O 3,285 unknown
mining open 723,404 * —g5,720, 600 90Z2,%c9, 000 no solution unknown
pb—simp—nonunif open 23,548 * 480 140 o4 unknown
ramos3 open 2,187 * 223 274 267 unknown
rmineld open 32,205 * -34g5 =170 -G&8H unknown
rmineZl open le2, 547 -3657 -184 noe soluticon unknown
rmineZ5 open 326,544 * -3052 -161 noe soluticon unknown
sienal open 13,741 256,620,000 315,186,152 54,820,419 unknown
sts405 open 405 342 342 354 unknown
sts729 open 704 648 6448 663 unknown

O ERERE
[ER{TCPURME : 5%
[PC: Intel Core i7-820QM (4 cores, 1.73 GHz, 6 GB RAM, 8 MB cache)

2015/7/23 MSI# =X &%t Copyright © 2015.
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m LocalSolver THsh BV ) 1—2 3> 75

Solutions
i

g
olution
Integration

MR, RKREMRE T, ERZEMA BB THLHEHLILBERRIZEED T
KL TS OMBIEERMIZEE FTEN o -MNBIEMN TS D KIITE 1=,

£8. IBFF, BIST, 737, wE, BRGEMBGEEZRD,
Z{DIGE. EABHEEMELLTERXIETES.

HEHREDZKOBBE I AFRIEEA S ERBILEREELLS,

- EWlOEEIRG T (ML) FERE

o FETETEERE (T1/LLKE)

« SCMRRE (BE&E— X —EE—IRFEHE)

s REREE A—TEDI—MEFRLELE)

« FYRT—ORIEE (AW, BIEH BR. HRALGEDEET)

o EOEETEEIRE (BEME, [EfFH~DEMEE, JIUELLE)

o MBEXECERIRE (L5, |58, ANHEBERLGEDEELLE)

c NERTDa—)VJ B (RIFE-BEMOBHER, BREZIDIEREE)
« WA a—) 0 B8 (LIE0EREtE . EEREBETELLE)

2015/7/23 MSI# =X &%t Copyright © 2015.



= 1. LocalSolver& [X

 Bouyguesld, 75V ATHREHEKREL
TtEITNL—TD10--IRAIE
33018 €/4F

i | ton2Y ° Innovation 24l&, ESRAR TRV
w1INNovalion=™ gk £RHE T SBouyguesDF it

« LocalSolverld. Innovation 2453BR % .
“LocalSolver RHEBDLIZNATVYFEREHE
ETEGES AT L

MSI# =X &%t Copyright © 2014.



M3i  LocalSolverM 14 |E

Management
Solutions
Integration

- INMFV)(boo)ERREZLH. Eit(float(TFRE. LIB)) ERRELEH
RUEH(int (FER. LR) ERREERNTETILEEETHE

O—AJILY—FZFEKRKEL, MIP, LP, CPEDEED R mExtlAAAT
NAT)yRBIZBEIETI DY

- HEAULOERARELZHEREZEAEE (B9EE) THC
- RO -RITr e o EERZHEL, xEfFZH 90T YY)
3 FAFSIRE: supply chain optimization,

unit commitment,

portfolio optimization,
numerical optimization arising in engineering (ex: mechanics)

http://msi-jp.com/localsolver/ £ &

2015/7/23



202 LocalSolverBf F##£4E

s AL T AT D HEBEILERFIZ XS 2000FE > D ELE

GR.E1EZEE172000-2005%)

+ TSV ANORF—L(HKEHIR2ARUVERERFIN)IZELD

2007 EMNSHAERRE IO INTHE (E

DZIE)

- MIPGEASEBH#EHER) CTIXETLAVLVKHEHAEE HE
{ERIRE (800 /LI EMO-1EHTEH) 2 FERAMIIZfEZL

+ AFEa—IARTA VR (RITIRERRE) EXN—RITDY

TLyOREFERYAATEELFTLLVR

fEiRERE

- JRERTZHIRY. JERRT B BB FE TR L T-RIREZ AE<:

Mixed-variable non-convex programming

- RITOITHT . IEBERBE{HEiTEEH

(%A TOT I3 558, CRERRITHEE. L5 0NEF)

2015/7/23 MSI#t<t Copyright © 2014.
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BIARRIKXREFRELTIE., RENTEZS
- BKOHRETLRAINTLETILIURL
- SO~ BB AREL—RT 49 H T TO—F OF AZRIR
- BEOBATLHEMN TRV LEHRLLTH N
- REMNLHE CEBRNTRETRE IR

BERBEEZERR
- BEDY1—av OEREERE
- NSWEREMA OB A ICBECEREMELKX
— BEMERNSHELITER

BARRICESERERTARIEZRALT

2015/7/23 MSI# &%t Copyright © 2014.




m@ LocalSolver (7J)L3') X LD4E-

|||||||||||

Y

& )75 PR 7 PRI D B FE
- BREMOBEEREED. AL TLK
— HIEELD T, BHERIE SV TER
- BEOMBEERVMERZEMER DETLIZRYPLTL

St £ HE-Z - ke
~ AR JICERZEHHEGL
— MOVE(AAL—13y) DR ENEFTEMEIZEF
— DTZAT DD ITA— RNV ETANNEE

—SBEROEMRiTEaVE 1 —2F AR CTRERES
IERRZTED (EROLEERRZET)
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m@ LocalSolver ($EZF& A

TR—RNILERELTOAEERR
INSUEBEDNDIRRE IR TLC

2015/7/23

IERBENOT A FT IV VIR RBHEHE

\s‘)

E/AN BRK . FHE

RIFRFEEIERITY)—IER(MIP, CP)ZE A

ST EIEHGIRE CTIEmEREICELE

MSI# &%t Copyright © 2014.

Ha

rdness
Ruggn

of constraints

ess of landscape

/r large
/ I

Size of the

eighborhood




nnnnnnnnn
ooooooooo
nnnnnnnnnnn

e LPand MPS KU XX T7A/ILD
EEAN.

» GAMS ®ETVUV I EEMNDEA(
WwWw.gams.com S88).

Python 2.7, 3.2, 3.4 FADAPIZ& (&,

AMPL DM D #| R

2015/7/23 MSI# =X &%t Copyright © 2015.
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M3l LocalSolver5.5M #FH#HEE(2):

- LSP EiETRY 7A7b\bﬁ [FERDENF:
getSqutlonStatus;JQ B8 %4 (built-in variables
and functions = H8).

o PleceW| (Iz_mﬁél EHHMDEAIZEDIE
BB IERIENZERIE

» ListEERREZEHDEAIZEL S KR A
EhHHERE §1 (Set based modeling).

2015/7/23 MSI# =X &%t Copyright © 2015.



M3l LP, MIPZE{HERE:

» |ocalsolver foo.lp IsTimeLimit=10 IsSolutionFile=foo.sol

* localsolver foo.mps IsTimeLimit=10 IsSolutionFile=foo.sol

2015/7/23 MSI# =X &%t Copyright © 2015.
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Solution
Integration

HWRERUERRICEI ZBHBERRAUM

2015/7/23

Improved preprocessing: try to reformulate your model to be suitable for
LocalSolver resolution.

Improved detection and preprocessing of global structures and
constraints: knapsack subproblems and chronological flow subproblems.

Improved numerical accuracy (without degrading performance) when
dealing with floating-point expressions, through scaling techniques.

improved constraint propagation techniques for the computation of
lower bounds.

Improved constraint propagation techniques integrated in neighborhood
search.

Improved feasibility search process to find a first feasible solution
quicker.

Improved self-adaptive capabilities of the neighborhood search heuristic
to your problem.

MSI# &%t Copyright © 2015.



nnnnnnnnnn
Solutions
nnnnnnnnnnn

2015/7/23

3. Piecewise linear functions DRE

MSI# &%t Copyright © 2015.
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Piecewise linear (R #2) BA#& (&

- LocalSolver5.0M5E A (MIPTDSOStYREIIHRIG) .

- RO ERILin R ER TRAEERBELTRIETES,

+ LocalSoverTl&, Ry R #2851 % piecewise ARL—2ELTEET S,
- piecewise (X,y,2)ARL—3IE x.y.z2 DI DD/INFGA—FZHD:

2015/7/23

X XEADIm R AMEEERT Do

Y:YE DR AMEEERT Do

Z: RO REEBANDXDIEEZERT S
(HIGTDYEHDEARBRBIELLTHLEFD) .

I piecewise({0,50,100},{0,10,100},75) %z : HH.

MSI# &%t Copyright © 2015.
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Management
Solutions
Integration

PiecewiseB33$t D HIRE1.

y <- piecewise({0,10,15,48.2},{1,2,-0.5,3.15}, x).

,-*’H
1 Y01

2015/7/23

0 <=x<=48.2.

y <- piecewise({0,10,15,48.2},{1,2,-0.5,3.15}, x)

(48.2, 3.15)
.
.-"'H-’f
.".’-}zr"
//-'-'

(10,2)
4 -

.. P

f"’"""
-".-"-’
.-'-I-.'-f.'
10 4\ . 20 30 40 50

(g

L

(15,-0.5)

MSI# &%t Copyright © 2015.
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HlRE2.

A
Integration
y <- piecewise({0,10,10,30,30,48.2},{1,1,2,2,3.15,3.15}, x).
y <- piecewise({0,10,10,30,30,468.2},{1,1,2,2,3.15,3.15}, x)
4
{30,3,15) (48,2, 3.15)
3
, (10,2) (30,2)
1 B
(0,1) (10,1)
o 10 20 30 40 50
2015/7/23 MSI# =X &%t Copyright © 2015.
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Piecewise B8 £ & {85 > 1= Bl Eh - TSP 51

#RTH K - nbCities =17; (0,1, 2,----,16)
ETIEIHAR - nbMonths=3; (0, 1, 2)
LETDIEX(E

citywork ={10,23,5.5,10,10,21,17,16,10,23,5.5,13,10,19,18,16,9};

FHETHDIERMR T HR
cityduedate ={0,0,1,2,0,2,2,2,1,1,0,1,0,2,1,1,1};

L ADEEREERE: monthCapa = {90,110,50}:;
PiecewiseBA# D E &

xlist = {0,90,90,200,200,250};
ylist ={0,0,1,1,2,2};

MSI# &%t Copyright © 2015.
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M3 TIMETSP.lsp(BsRI8AHTSP) DB (2D 1)

Management
Solutions
Integration

/********** tsp |Sp **********/

/* The input files follow the TSPLib "explicit" format.*/
function input() {
usage = "¥nUsage: localsolver tsp.Isp "
+ "inFileName=inputFile [IsTimeLimit=timeLimit]¥n";
if (inFileName == nil) error(usage);
inFile = openRead(inFileName);
stop = false;
while (Istop) {
str = readIn(inFile);
if (startsWith(str,"DIMENSION:")) {
dim = trim(split(str,":")[1]);
nbCities = tolnt(dim);
printin("Number of cities = "+nbCities);
} else if (startsWith(str,"EDGE_WEIGHT_SECTION")) {
stop = true;
}
}

// distance from i to j is distance[i + nbCities*j]
distanceWeight[0..nbCities*nbCities-1] <- readInt(inFile);
citywork ={10,23,5.5,10,10,21,17,16,10,23,5.5,13,10,19,18,16,9};
cityduedate = {0,0,1,2,0,2,2,2,1,1,0,1,0,2,1,1,1};
nbMonths = 3;
monthCapa = {90,110,50};
xlist = {0,90,90,200,200,250};

ylist = {0,0,1,1,2,2};

2015/7/23 MSI# =X &%t Copyright © 2015.
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m@ TIMETSP.Isp (BRI {TTSP) O fl(ZD2)

Solutions
Integration

[* This LocalSolver model is based on the assignment of a position to each city.

The length of the tour is computed as the sum of the distance between consecutive cities,
using the at operator.*/

function model() {

I1 X[i][j] equal to 1 if city j is ith visited city in the tour
x[0..nbCities-1][0..nbCities-1] <- bool();

// one city per position i

for [i in 0..nbCities-1] constraint sum[j in 0..nbCities-1](x[i][J]) == 1,
// one position per city |

for [j in 0..nbCities-1] constraint sum[i in 0..nbCities-1](x[i][j]) == 1;

/city[i] is the city at position i in the tour
city[i in 0..nbCities-1] <- min(sum[j in O0..nbCities-1](j*x[i][j]),nbCities-1);

local maxCode = nbCities*nbCities-1,;
distanceCodeli in 1..nbCities-1] <- min(maxCode,city[i-1] + nbCities * city][i]);
distanceCode[0] <- min(maxCode,city[nbCities-1] + nbCities * city[0]);

I/ the distance of the arc reaching the ith city
distance(i in 0..nbCities-1] <- distanceWeight[distanceCode]i]];

2015/7/23 MSI# =X &%t Copyright © 2015.
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2015/7/23

E%@ TIMETSP.lsp(FFEE{ TSP) #I(ZD3)

/Il the work to be performed at the ith city

work[i in 0..nbCities-1] <- citywork]city[i]];

/[ the due month of the ith city

duedate]i in 0..nbCities-1] <- cityduedate[city]i]];

// the cumulated work for the ith city + previous cities
cumulatedWork[0] <- work[O];

cumulatedWork[i in 1..nbCities-1] <- work][i]+cumulatedWork[i-1];
I/ the completion month for the ith city (stepwise function)

month[i in 0..nbCities-1] <- piecewise(xlist,ylist,cumulatedWork][i]);

Il detect if the ith city is visited too late

isLate][i in 0..nbCities-1] <- month][i] > duedate][i];

I/ the total traveled distance

totalDistance <- sumli in 0..nbCities-1](distanceli]);
// the number of cities visited too late

nbLate <- sum|i in 0..nbCities-1](isLate[i]);

/[ a mix of the two criteria

minimize totalDistance + 3 * nbLate;

MSI# &%t Copyright © 2015.
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M3 TIMETSP.lsp(BSRS8H{FTSP) Ol (Z04)

Management
Solutions
Integration

function param() {
if (IsTimeLimit == nil) IsTimeLimit = 10;

}

function output() {
printin("Distance = "+getValue(totalDistance)+", nbLate =
"+getValue(nbLate));
for[i in 0..nbCities-1] print(getValue(city[i])+ " *);
printin();
for[i in 0..nbCities-1] print(getValue(cumulatedWork[i])+ ", ");

printin();
}

2015/7/23 MSI# =X &%t Copyright © 2015. 18



m@ TIMETSP.atspT—42 D Hl

Solutions
Integration

MAME: TIMETSP.

TYPE: ATSPU

COMMENT: 17 city problem [Repetto)l
OIMENSION: 174

EDGE WEIGHT TYPE: EXPLICIT!

EDGE WEIGHT FORMAT: FULL MATRIX 1
EDGE WETGHT SECTIOWL

99¢ 3 b 4 4 6§ 6 bH L 3 3 0 3 b § & bl
30999 5 4 44 & & bH b 0 0 3 0 3 § & bl
b 39998 vz J2 48 48 24 24 3 3 b 3 0 48 48 240
48 46 74898 0 6 6 12 12 48 43 43 48 74 6 6 1720
4 46 /4 099 6 6 12 12 48 43 43 45 74 6 6 120
6 6 &0 6 69989 0 6 8§ ¢ 4 & 6 bO 0 0 8l
6 6 &0 6 6 09998 6 § ¢ 4 & 6 O 0 0 8l
5 b 22 12 12 &8 88999 0 H b & b5 2 § § 0
5 b 22 12 12 8 & 009889 H b & b5 Z § § 0L
5 0 3 43 48 6 & b bg¥wy o0 3 0 3 § & bl
s 0 3 43 48 & & b b 09999 3 0 3 § & bl
o 3 b 43 48 & & b b 3 38889 3 b § & bl
s 0 3 48 48 & 8§ b5 b 0 0 398989 3 § § bl
b 3 0 2 qz 48 48 24 24 3 3 b 399898 48 48 240
& 6 &0 6 & 0 0 6 8§ 8 4 & 6 bOHYYy 0 Gl
& 6 0 6 & 0 0 6 8§ ¢ 4 & & b0 09999 Gl
b b 2 12 1z &8 & 0 0 b b b b Z26 8§ §9999L

EOF L
!

2015/7/23 MSI# =X &%t Copyright © 2015.
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2015/7/23

TIMETSP.Isp EIT#HR(ZFD1)

Microsoft Windows [Version 6.1.7601]
Copyright (c) 2009 Microsoft Corporation. All rights reserved.
C:¥Users¥Miyazaki-MSI>cd C:¥localsolver 5 0¥examples¥TIMETSP

C:¥localsolver_5 0O¥examples¥TIMETSP>localsolver TIMETSP.Isp
inFileName=TIMETSP.A TSP IsTimeLimit=1

LocalSolver 5.0 (Win64, build 20150119)
Copyright (C) 2015 Innovation 24, Aix-Marseille University, CNRS.
All rights reserved. See LocalSolver Terms and Conditions for details.

Load TIMETSP.Isp...

Run input...

Number of cities = 17

Run model...

Preprocess model 100% ...
Close model 100% ...
Preprocessing transformed 136 expressions.
Run param...

Run solver...

Initialize threads 100% ...
Push initial solutions 100% ...

MSI# &%t Copyright © 2015.
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Management
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2015/7/23

TIMETSP.Isp RITHER (Z£D2)

Model:

expressions = 858, operands = 2207

decisions = 289 (bools = 289, ints =0, floats = 0),

constraints = 34, objectives = 1, constants = 34
Param:

time limit = 1 sec, no iteration limit

seed = 0, nb threads = 2, annealing level = 1
Objectives:

Obj 0: minimize, bound =0
Phases:

Phase 0: time limit = 1 sec, no iteration limit, optimized objective = 0
Phase 0O:
[ Osec, 0 itr] : infeas : 68 violated expressions

[ 1sec, 30244 itr]: obj = 42

[ 1sec, 30244 itr]: obj= 42

30244 iterations, 60489 moves performed in 1 seconds
Feasible solution: obj = 42

Run output...

Distance = 39, nbLate = 1

011213121109816743151456

10, 23, 28.5, 47.5, 57.5, 80.5, 86, 109, 119, 128, 144, 154, 164, 1
80, 198, 219, 236,

C:¥localsolver_5 0O¥examples¥TIMETSP>

MSI# &%t Copyright © 2015.
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M3l TIMETSP.lsp SEfTHEER (L)

Management
Solutions
Integration

H ©- : TIMETSP_Result.xlsx - Excel A
ByF b BA A-TLAPIN BR 74 #E  BR OBR PKzZP BN -

A3D - Ix A
A B C D E F G H I ] K L M M O Fla

1 |CyocleMMoCityho.  Plandate Dusdate Citvwork Curmoworrk worklirnit distance

2 ] 0 0 0 10 100

3 1 11 0] 1 13 230 0]

4 2 2 0 1 5h 285 3]

5 3 13 0 2 159 475 0

B 4 12 0 0 10 5756 3

7 5 1 0 0 23 BO5E 0

8 ] 10 0 0 oo 860 a0 0

Q 7 ] 1 1 23 103.0 0

10 8 a 1 1 10 1190 o

11 | 16 1 1 4 1280 0

12 10 7 1 2 16 1440 0

13 11 4 1 0 10 1540 12

14 12 3 1 2 10 164.0 0

15 13 15 1 1 16 1800 ]

16 14 14 1 1 18 158.0 200 0]

17 15 5 2 2 21 2190 0

18 16 ] 2 2 17 236.0 250 g from & to O distance

19

20 over dusdsate =1 Dsitance = 39

21

27 -

3 results citywork&duedate monthcape .. (3 1 r

2015/7/23 MSI# =X &%t Copyright © 2015. 22
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4. ListEBREZEH Y
(Set-based modeling)
D E

MSI# &%t Copyright © 2015.
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Structured decisional operator list(n)
. listzyhi {0, ..., n-1} DEDHTYLTHS,
« —DDEYMAIRELZSEZTRED,

List(n)IZx9 oA NL—4:

e count(u) . number of values selected in the list
« get(u,i) or u[i] . value at index 1 In the list

* 1ndexOf(u,v) . Index of value v in the list

. contains(u,v) . “indexOf(u,v)!=-1” LEICLERK

disjoint(ul, u2, ..., uk) : list Z )L B9
e partition(ul, u2, ..., uk):listzx—2D¥YWELTR S

2015/7/23 MSI# =X &%t Copyright © 2015. 24



m@@ ListE B REL MY LE{ESI=-TIMETSPD 5

gmt
Ifgﬂ

+ ListEIERREXHZEERIT OHLLEHEIYFERTHY . HlHI3 IE7EI
G339 (CSP)O) DINDD—DTHH T, listE R E*ﬁﬂtjhkbf
‘c“?m‘_.d,.,\ﬂ& ZHEIMNE.0-n FTOERUEZIEE(CHD

- #WCity# % list Rty ELTEET D,

X <- list(nbCities);
city[i in 0..nbCities-1] <- x[i];

. Bool”‘;ﬂfTSP’é’*E‘Hb?’éiﬁ . from-to ”a_"? F9 Bn X nDhoolZE#%

?‘%)Z\E?b\iﬁéb\:ger utatlonz’is&'tld: E = éhéi‘?ﬂ’étvh&b(

ﬁiz’é%&) KIEGERREEHOE R EHINEEDEETELIEN
AHeE d~

e TSPOXIIZ. NEDFHEDENIROONI-ZHEANDIGEIZKRETHS

(o]

2015/7/23 MSI# =X &%t Copyright © 2015.
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2015/7/23

/********** tsp |Sp **********/

[* The input files follow the TSPLib "explicit" format.*/
function input() {
usage = "¥nUsage: localsolver tsp.Isp "
+ "inFileName=inputFile [IsTimeLimit=timeLimit[¥n";
if (inFileName == nil) error(usage);
inFile = openRead(inFileName);
stop = false;
while (!stop) {
str = readIn(inFile);
if (startsWith(str,"DIMENSION:")) {
dim = trim(split(str,":")[1]);
nbCities = tolnt(dim);
printin("Number of cities = "+nbCities);
} else if (startsWith(str,"EDGE_WEIGHT_SECTION")) {
stop = true;
}
}

/l distance from i to j is distance[i + nbCities*j]
distanceWeight[0..nbCities*nbCities-1] <- readInt(inFile);
citywork ={10,23,5.5,10,10,21,17,16,10,23,5.5,13,10,19,18,16,9};
cityduedate = {0,0,1,2,0,2,2,2,1,1,0,1,0,2,1,1,1};
nbMonths = 3;
monthCapa = {90,110,50},
xlist = {0,90,90,200,200,250};
ylist ={0,0,1,1,2,2};

MSI# &%t Copyright © 2015.
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/* This LocalSolver model is based on the assignment of a position to each city.
The length of the tour is computed as the sum of the distance between consecutive cities, using the at

operator.*/
function model() {
HIRRE %
Il X[][j] equal to 1 if city j is ith visited city in the tour
X[0..nbCities-1][0..nbCities-1] <- bool();
/] one city per position i
for [i in 0..nbCities-1] constraint sum[j in 0..nbCities-1](x[i][j]) == 1;
// one position per city |
for [j in 0..nbCities-1] constraint sum[i in 0..nbCities-1](x[i][j]) == 1;
/city[i] is the city at position i in the tour
city[i in 0..nbCities-1] <- min(sum{[j in 0..nbCities-1](j*x[i][j]),nbCities-1);
EEEMERS

X <- ulist(nbCities);

city[i in 0..nbCities-1] <- x[i];
local maxCode = nbCities*nbCities-1;
distanceCode[i in 1..nbCities-1] <- min(maxCode,city[i-1] + nbCities * city[i]);
distanceCode[0] <- min(maxCode,city[nbCities-1] + nbCities * city[0]);

/I the distance of the arc reaching the ith city
distanceli in 0..nbCities-1] <- distanceWeight[distanceCode[i]];

2015/7/23 MSI# =X &%t Copyright © 2015. 234
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LTRERIC: TIMETSP new.lsp®#l(Z®D3)

// the work to be performed at the ith city

work[i in 0..nbCities-1] <- citywork[city][i]];

// the due month of the ith city

duedate]i in 0..nbCities-1] <- cityduedate[city[i]];

/Il the cumulated work for the ith city + previous cities
cumulatedWork[0] <- work[O];

/Il the completion month for the ith city (stepwise function)

monthli in 0..nbCities-1] <- piecewise(xlist,ylist,cumulatedWork[i]);
/Il detect if the ith city is visited too late

isLate[i in 0..nbCities-1] <- month[i] > duedate]i];

/I the total traveled distance

totalDistance <- sum([i in 0..nbCities-1](distanceli]);

/Il the number of cities visited too late

nbLate <- sum([i in 0..nbCities-1](isLatel[i]);

I/l 'a mix of the two criteria

minimize totalDistance + 3 * nbLate;

MSI# &%t Copyright © 2015.
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function param() {
if (IsTimeLimit == nil) IsTimeLimit = 10;

}

function output() {
printin("Distance = "+getValue(totalDistance)+", nbLate =
"+getValue(nbLate));
forfi in 0..nbCities-1] print(getValue(city[i])+ " );
printin();
for[i in 0..nbCities-1] print(getValue(cumulatedWork[i])+ ", ");

printin();
}

2015/7/23 MSI# =X &%t Copyright © 2015.
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TIMETSP.atspT—2DHI(RILCT—4)

MAME: TIMETSPL

TYPE: ATSPL

COMMENT: 17 city problem (Repettao)l
DIMENSION: 174

EDGE WEIGHT TYPE: EXPLICIT!

EDGE WEIGHT FORMAT: FULL MATRIX [
EDGE _WETGHT SECTIONL

9939 3 b 45 48 8 g 3 H 3 3 ( 3 b 8 g bl
3 99599 3 48 48 8 8 3 b 0 0 3 0 3 8 8 bl
b 39999 72 72 48 48 24 24 3 3 b 3 0 48 48 241

43 45 74 9994 (0 § 612 12 48 48 48 48 74 i B 121
45 48 74 0 9944 b 612 12 48 45 48 48 74 b B 121
6 g bl § 6 9999 ( 5 g g 8 g § bl 0 0 gl
5 g bl § § 0 9994 5 g g 8 g § bl 0 0 gl
b h 26 12 17 8 8 9999 0 b 3 b b 76 8 g 0.l
b h 26 12 12 8 g 0 9999 b 3 b b 6 8 8 0.l
3 (0 3 48 48 8 g 5 h 94999 0 3 0 3 8 8 bl
3 () 3 48 48 8 8 5 b (0 9499 3 0 3 8 8 bl
0 3 5 458 48 8 g 5 H 3 3 9994 3 h 8 8 bl
5 ( 3 48 48 8 g 3 b ( 0 3 9989 3 8 4] bl
b 3 0 72 772 48 48 24 74 3 3 b 3 9999 48 48 241
8 g 50 § § 0 0 8 8 8 8 8 g b0 9599 0 gl
8 g 50 § § 0 (0 g g g 8 g g bl 0 9999 gl
b b 26 12 12 8 8 0 I b b b b 26 8 8 99991

EOF L
I

2015/7/23 MSI# =X &%t Copyright © 2015.
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TIMETSP_new.lsp EI{THER(ZD1)

Microsoft Windows [Version 6.1.7601] Copyright (c)
2009 Microsoft Corporation. All rights reserved.
C:¥Users¥Miyazaki-MSI>cd C:¥localsolver_5 1¥bin

C:¥localsolver_5_ 1¥bin>localsolver TIMETSP_new.Isp inFileName=TIMETSP.atsp
IsTimeLimit=1

LocalSolver 5.0 (Win64, build 20150213)
Copyright (C) 2015 Innovation 24, Aix-Marseille University, CNRS.
All rights reserved. See LocalSolver Terms and Conditions for details.

Load TIMETSP_new.Isp...
Run input...

Number of cities = 17

Run model...

Preprocess model 100% ...
Close model 100% ...

Run param...

Run solver...

Initialize threads 100% ...
Push initial solutions 100% ...

MSI# &%t Copyright © 2015. 30
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TIMETSP_new.lsp TR (ZMD2)

Model:

expressions = 213, operands =729

decisions =1 (bool =0, int =0, float = 0),

constraints = 0, objectives = 1, constants =34

Preprocessing transformed 51 expressions
Param:

time limit = 1 sec, no iteration limit

seed = 0, nb threads = 2, annealing level = 1
Objectives:

Obj 0: minimize, bound =0
Phases:

Phase 0: time limit = 1 sec, no iteration limit, optimized objective =0
Phase O:

[ O sec, 0 itr] : obj = 186

[ 1sec, 45711 itr]:obj= 42

[ 1sec, 45711 itr]:obj= 42

45711 iterations, 92909 moves performed in 1 seconds
Feasible solution: obj = 42

Run output...

Distance = 39, nbLate = 1

110132121019781643141556

13, 23, 42, 47.5, 57.5, 63, 86, 109, 125, 135, 144, 154, 164, 182,
198, 219, 236,

C:¥localsolver_5_ 1¥bin>

MSI# &%t Copyright © 2015.
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o RN DIVUTIVEETIDY BB (TEARITEBTELLSHEH)

XA EMETCEHNEE RV T —EANEA-TLNIE. 1BTETYLT &
EIMNAEETH B,

BHRIETEED L SICBHNZFIEEICERERTEIT HENTESD
(EFILOBFER VB ORIEBENICITICENTES)

 ETIER(BIE)——ZEITHAHRFIZTES
(ZT74%2.DOSaATRTAVTFDZ DD VAR DERXEIZHI )
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o TILER (LSPEEE)

F IR

bool() BEERRTEEHMO-1BHEH)

float(FRR. LIR) | ERRELEH (EH)

constraint HlFEH (RITRIREIEDHIE 2 EA)

Minimize B 8B (/M) E&IEICmEEHE A
maximize B 8B (& K) EEIEIZ&E{EHE A
<- NEEHRDBRATRHES ETILDORZS

I IR
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function model() {
// 0-1 decisions
X_0 <- bool(); x_1 <- bool(); x_2 <- bool(); x_3 <- bool();
X_4 <-bool(); x_5 <- bool(); x_6 <- bool(); x_7 <- bool(); NEREE(EED)

// weight constraint

knapsackWeight <- 10*x_0+ 60*x_1+ 30*x_2+ 40*x_3+ 30*x_4+ 20*x_5+ 20*x_6+ 2*x_7;

constraint knapsackWeight <= 102;

// maximize value

knapsackValue <- 1*x_0+ 10*x_1+ 15*x_2+ 40*x_3+ 60*x_4+ 90*x_5+ 100*x_6+ 15*Xx_7;

maximize knapsackValue;

A—H—[ILSPERECETIERRT BT !
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function output() {
printin("Selected Products:");
for [i in 0..nbProducts-1 : getValue(x[i]) == 1]
printin("#"+i+" ("+value[i]+")");

}

2015/7/23
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LSPEEEIL. xELEEZXZETIVIEL. ETIILDEE R VR
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BB MELTRFBESN TN,

LSPEEIL. RFTDOEHE TOISSVITEEBTHS,

A o0y S 80 RIE. B HREEA-SET
HAH-. JavaPCEELELY . AV NA(ZABEEIZT—3
DIEFEFHTE T A=, T—2ADEEFEZTOTSIHIETE
THALEMNLGN, ZOHER. 7053 LD [ERubyZ: K &%
EESEDIOICEHEZTHS,

ERBEDOERBTIEERTETRENAVNATICELLIHRRLEEEE
TS ALIZESEFEEF TV IMNAIEEIZIEDRIZH D,
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4 EEDELN

=T JLDEER (LSPEEE)

AVRTYRAREZIEBHINTHY . MM R IS—ARTEVWVEESTETILOEE D SHREE
MAJRETH S, ETILIE. TXFRFITA43FFEHLTLSPIZ7 AL (xxx.Isp)EL THERL T B,
ETILIZ. ULTOEDOE#EHEILav b5,

53 R HHE

>

A A | function NERTFAILINDT —

fit input() { } BERYIAH, TN%E
HEIZETIVIZIRAT
DL D E % H 1

ETIL function REILETILVEES

T model() { }

t A% | function L DIEREFXETE

fif output) { } | PRTFLRELDEE
#BHELTHE D7
AILICH A

il | function RIEE EITHIAZHE

fiEn display() { } | HAICEHDELE
IR

N5 A4 | function local-search M E4THil

il {0 param() { } | ICETILE/NSAZ1E

i FUNCTION MODEL(){
| // O-1 decisions

I X_1<-BOOL(); X_2 <-BOOL(); X_3<-BOOL(); X_4<-

I BOOL(); X_5 <-BOOL(); X_6 <-BOOL(); X_7<-BOOL(); X_8
1 <-BOOL();

: /lweight constraint

| KnapsackValues <-10*x_1+ 60*x_2+ 30*x_3+ 40*x_4+

I 30*x_5+ 20*X_6+ 20*x_7+ 2*X_8;

1 Constraint KNAPSACKWEIGHT<=102;

: //maximize Value

| KnapsackValues <-1*x_1+ 10*x_2+ 15*x_3+ 40*x_4+

: 60*x_5+ 90*x_6+ 100*x_7+ 15*x_8;

: Maximize KaapsackValue;

L e e e e e e e

1 function output() {

: printin("Selected Products:");

1 for[iin 0..nbProducts-1 : getValue(x[i]) == 1]
L printin(#"+i+" ("+value[i]+")");

1

1

=
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
.
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sum prod not == if
min max and I= array + at
div mod or <=

abs sqgrt Xor >=

COS log <

ceil round >
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#include “localsolver.h” C
. ++
function mode| ... oo
_ HPOH import localsolwver.¥;
// 0-1 decisi¢ . Java
X ] ..nh I m i Hpublic clal = . ]
[ b te S] int weights[] 4 using System; C#
int values[] =} pubiic of L4SEINE localsclver;
. int[] .
// Welght CON |Localselver lo int[] -lpublic class Toy
. LSModel* model 1
knapsackWeig gl static void Main()
. // @-1 decisie i
. LE&Mode
constraint kn LSExpression® int[] weights = {1@, &8, 38, 48, 38, 28, 28, 2};
for (int 1 = aj 7/ 01 int[] values = {1, 18, 15, 48, 6@, 98, 18@, 15};
x[1] = model
// ma mlzew LR Localsel localscl Localsalver()
X1 ) for (i ocalSolver localsolver = new LocalSolver();
k k I i;EknapsakaflE ®[i] LSModel model = localsolver.GetModel();
xpression
napsac Vau for (int 1 = @] /7 8-1 decisi
maximize kng ~ krepseckieig) 7/ e pression[] x createExpression
d LSExpr LSExpression[] x = new LSExpress p
} // knapsackleig for (i for (int i = @; 1 < 85 i++)
model->addConsd knap x[1i] = model.CreateExpression(LSOperator.Bool);
// knapsackval // kna // knapsackWeight <- 18%x8 + 688%x1l + 38%x2 + 48%x3 + 30%x4 + 20%x5 + 28%x6 + 2%x7;
LSExpression® H model. LsExpression knapsackWeight = model.CreateExpression(LS0Operator.Sum);
for (int 1 = @] for (int 1 = 8; i < 8; i++)
knapsackValug // ¥na knapsackWeight.AddOperand(model.CreateExpression(L50perator.Prod, weights[i], x[i]});
.. ] LEExpr
// maximize kng for (i // knapsackWeight <= 182;
del->addobje P :
mo knap model.AddConstraint(model. CreateExpression( ddo d 182));
/! close model a peran
model->close(); // max| // knapsackValue <- 1%x@ + 18%x1 + 15%x2 + 48 + 15%x7;
LSPhase® phaseJ model. LSExpression knapsackValue = model.CreateExpression(LSOperator.Sum);
phase->setTimel for (int i = @; i < 8; i++)
localsolver.sol // ela knapsackValue.AddOperand(model.CreateExpression(LSOperator.Prod, values[i], x[i]));
model.
return @; L5Phas // maximize knapsackValue;
H phase. model.AddObjective(knapsackValue, LSObjectiveDirection.Maximize);
locals
-} // close the model before solving it
-} model.Close();
L5Phase phase = localsolver.CreatePhase();
2015/7/23 phase.SetTimeLimit(1);
localsolver,Solve():




S‘

Y mxsEen
X

ETILE Isp C++ Isptt  [Java Isptt  [C# Isptt  |E&
toy 17 49 29 46 2.7 48 28 FyT oy BB (FETIL)
car_sequencing 77 211 2.7 211 2.7 246 2= AR ERE
knasack 44 126 29 128 29 144 33 FyTHyIME
maxcut 44 138 3.1 137 3.1 149 3.4(Fk W Et Bl e RE
multiobj_knapsack 93 172 1.8 182 20 191 21|y T oy BE g &E L)
pmedian 66 154 2.3 154 2.3 169 2.6|0R-LIB, 2 REDEHE IR MR/
LEER (1) 1.0 2.6 26 2.9
socialgolfer 69 CSPLIB, problem 010
steel_mill_slab_design 99 CSPLIB, problem 038
google_machine 231 Google[E1 78 (Google N AR H)
table_layout 243 FREEME
nurse_rostering 505 EBHEMRTDO -1V

2015/7/23
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M ETILOEERE (Fy TSy IRERE)

ooooooooo
IIIIIII

BEOLIEEMNI2KgDRIZ, DT AT LEZIEDDHIGFEIZTA
TLOMEDEFHHEEZFRZEKIESESRHAEHLEERD S,

&S 74A47L (g =B

1 X_0 1 10 \
2 X_1 10 60

3 X_2 15 30

4 X_3 40 40

5 X_4 60 30

6 X_5 90 20

7 X_6 100 20

8

X 7 15 2
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’ﬁ%fid'uj*fv?FnElEE’CT
HARIISDDTATLEREDSD  TATLDEEHEEZZRKILEE S,
L. §EtE=E(L102Kg L T ET B,

function model() { 3 .
/] 0-1 decisions
X_0 <- bool(); x_1 <- bool(); x_2 <- bool(); x_3 <- bool();
X_4 <- bool(); x_5 <- bool(); x_6 <- bool(); x_7 <- bool();
EELEM(BHER)
// weight constraint
knapsackWeight <- 10*x_0+ 60*x_1+ 30*x_2+ 40*x_3+ 30*x_4+ 20*x_5+ 20*xX_6+ 2*Xx_7;
constraint knapsackWeight <= 102;

// maximize value
knapsackValue <- 1*x_0+ 10*x_1+ 15*x_2+ 40*x_3+ 60*x_4+ 90*x_5+ 100*x_6+ 15*x_7;
maximize knapsackValue;

A—H—[ILSPEE AN —HMZEFILEZRE R T BT !
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Microsoft Windows XP [Version 5.1.2600]
(C) Copyright 1985-2001 Microsoft Corp.
C:¥Documents and Settings¥miyazaki>cd C:¥localsolver_3_0¥examples¥toy
C:¥localsolver_3_0¥examples¥toy>localsolver toy.lsp IsTimeLimit=1
LocalSolver 3.0 (Win32, build 20121129)
Copyright (C) 2012 Bouygues SA, Aix—Marseille University, CNRS.
All rights reserved (see Terms and Conditions for details).
Run model...
Close model...
Run solver...
Model:
expressions = 38, operands = 50
decisions = 8, constraints = 1, objectives = 1
Param:
time limit = 1 sec, 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 objective =0
Phase 0:

[0 sec, O itr]: obj = (0), mov =0, inf < 0.1%, acc < 0.1%, imp =0

[1 sec, 386111 itr]: obj = (280), mov = 820062, inf = 39.5%, acc = 43.8%, imp =14
386111 iterations, 820062 moves performed in 1 seconds

Feasible solution: obj = (280)

C:¥localsolver_3_0¥examples¥toy>

KEHMZEFZIL, x 2(30,15), x_4(30,60), x 5(20,90), x 6(20,100), x _7(2,15)MD
S5ETHY. ESDEETL102kg, MIEDEETIE280MELED,

2015/7/23
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ETILIE.DOSaATRTAO T REILBE LT LSPIZ7AILDIBEEINTILNBATAILA(Z
AU TALOMN)EFZRELTEITT 5,

Cd C:¥localsolver 3 0O¥example¥model¥
Localsolver model.lsp IsTimeLimit=1

model.lsp . E{TTBLSPT7AIL
IsTimeLimit=1 : E{TRMEZIMIZETE

2015/7/23 o4
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ETILHERITEINFERMNAT ELTRIRESN S,

[1sec,38611 itr386111 ] : obj(280),mov=820062,inf=39.55,acc=43.5%,imp=14
386111 iterations,820062 moves performed in 1 seconds
Feasible solution: obj(280)

Obj(280) . BROREE D E (F%)

mov=820062 : 1EZ& [k

inf=39.55 : EREIHDIE, EITAERERED HOHHENE
acc=43.5% : EREBE#HDS>L. RITAIERED HHHEE
imp=14 C FEREBDSE. EHATEEINT-EIK

BRFEE (COBITIEINEZRTE) GEDHRTEICKYERNITEUIONT-15E. &xiE
FEORE. ETAEROBREDOIREFRRLES,

Infeasible : E{T4 A] RERE

feasible : E{TA[HEAE

Optimal : FxEfF

gD &L, RITATREALL T280ANREHSIN S,
2015/7/23
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ZEMNTES,

Run output... | function output() {
Selected Products: printin("Selected Products:");
#2 (15) for [i in 0..nbProducts-1 : getValue(x[i]) == 1]

#4 (60) : i .
5 (90) } printin("#"+i+" ("+value[i]+")");

#6 (100)
#7 (15)

@D EHDERITAIREARLL THREL=280H D HRIE.
X_2(30,15), X_4(30,60), X_5(20,90), X_7(2,15)DHET
TDEII102KgTHH ENFMY S,

HAHEEOEERIZLY ., RECHERDARGEEZT7AILICE A (T7AILEEE)
LY. 7o) r—230 000 S LIZEEZ BT HIEETES,

2015/7/23



!M; “ Sﬁ‘ Microsoft Windows XP [Version 5.1.2600]
L th (C) Copyright 1985-2001 Microsoft Corp.

ke patior C:¥Documents and Settings¥miyazaki>cd C:¥localsolver_3_0¥examples¥toy
C:¥localsolver_3_0¥examples¥toy>localsolver toy.lsp IsTimeLimit=1
LocalSolver 3.0 (Win32, build 20121129)
Copyright (C) 2012 Bouygues SA, Aix—Marseille University, CNRS.
All rights reserved (see Terms and Conditions for details).
Run model...
Close model...
Run solver...
Model:
expressions = 38, operands = 50
decisions = 8, constraints = 1, objectives = 1
Param:
time limit = 1 sec, no iteration limit
seed = 0, nb threads = 2, annealing level = 1

Objectives:

Obj 0: maximize, no bound
Phases:

Phase O: time limit = 1 sec, no iteration limit, optimized objective = 0
Phase O:

[0 sec, O itr]: obj = (0), mov =0, inf < 0.1%, acc < 0.1%, imp = 0

[1 sec, 386111 itr]: obj = (280), mov = 820062, inf = 39.5%, acc = 43.8%, imp =14
386111 iterations, 820062 moves performed in 1 seconds

Feasible solution: obj = (280)

C:¥localsolver_3_0¥examples¥toy>
2015/7/23
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function model() { EHTEEF :min, max. and. or. sin. cos
// 0-1 decisions . (EfRREEF)  if-then-else...

X[0..7] <- bool();

// weight constraint
knapsackWeight <- 10*x[0]+ 60*x[1]+ 30*x[2]+ 40*x[3]+ 30*x[4]+ 20*Xx[5]+ 20*x[6]+ 2*X[7];
constraint knapsackWeight <= 102;

// maximize value
knapsackValue <- 1*x[0]+ 10*x[1]+ 15*x[2]+ 40*x[3]+ 60*x[4]+ 90*x[5]+ 100*x[6]+ 15*x[7];
maximize knapsackValue;

/| secondary objective: minimize product of minimum and maximum values
knapsackMinValue <- min[i in 0..7](x[i] ? valuesli] : 1000);
knapsackMaxValue <- max[i in 0..7]1(x[i] ? valuesl[i] : 0);

knapsackProduct <- knapsackMinValue * knapsackMaxValue;

minimize knapsackProduct;

2015/7/23 58
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(x.y)ZFibhéL,. nBD mZxh/\—F =/
FEZEHKRDBRIRE (Smallest circles)

X <- float(minX, maxX);
y <- float(miny, maxy);

r2 <- max[i in 1..n](pow(x-coordX[i],2) + pow(y-coordY[i],2));

minimize sqrt(r2);

2015/7/23 22
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SCMETILDEFTHR

Phase O:
[0 sec, Oiitr]: obj = (75593, 0,0,0,0,0,0,0,0,0,0,0,0), mov=0,inf<0.1%, acc < 0.1%, imp=0

[1 sec, 27226 itr]: obj = (64967, 0, 6534, 0, 0, 0, 29280, 2838.45, 0, 519, 1059, 28.5621, 10132.2),
mov = 48265, inf = 55%, acc = 45%, imp = 17073

[2 sec, 65843 itr]: obj = (46593, 0, 23231, 0, 0, 0, 39820, 3763.47, 0, 1287, 1145, 30.6949, 27794.2),
mov = 124782, inf = 50.3%, acc = 49.6%, imp = 51706

[7 sec, 237135 itr]: obj = (11, 0, 51402, 0, 22, 0, 46130, 4122.05, 0, 2702, 1161, 31.1616, 73535.1),
mov = 477135, inf = 60.2%, acc = 38.9%, imp = 146374

[8 sec, 280000 itr]: obj = (11, 0, 51402, 0, 22, 0, 46130, 4122.05, 0, 2702, 1161, 31.1616, 73535.1),
mov = 560000, inf = 64.6%, acc = 34.4%, imp = 146374

[9 sec, 320000 itr]: obj = (10, 0, 52006, 0, 25, 0, 46150, 4125.65, 0, 2713, 1160, 31.1471, 73522.5),
mov = 640000, inf = 67.9%, acc = 31.1%, imp = 146375

[10 sec, 360000 itr]: obj = (10, 0, 52006, 0, 25, 0, 46150, 4125.65, 0, 2713, 1160, 31.1471, 73522.5),
mov = 720000, inf = 70.4%, acc = 28.5%, imp = 146376

360000 iterations, 720000 moves performed in 10 seconds

Feasible solution: obj = (10, 0, 52006, 0, 25, 0, 46150, 4125.65, 0, 2713, 1160, 31.1471, 73522.5)
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1. EEREEZEMDESE (BoolEH)
X(AB. Bft. &%, 2%) = {0, 1}

CCETREBORT ST EHEYEDLELA: -

2. N\DRTSa—) o5 BB0HK
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- 1H1V7b—8HBOEDICAELGVERZA NG
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EITHER() MNETIL
AE:204. 1 8[E., 1EFEREEBD162/4LAAYL, 3EFH

(EERELEHH: 20x7x16x3=9520)
LocalSolver 3.1 : @& FE TH20%8
EXEMIP - EEfAEE T30
ETHRER(2) EFHEETIL
AR :834. 1:8[., 1508N5421 LRAYEL, 5EFE
(BEHRTELESH: 83x7x54x5=156870)
LocalSolver3.1: i E TH210#
EEEMIP :600FLLE

(HHRNBFIEZEGO TS --)
2015/7/23 MSIt# =X =%t Copyright © 2014.



|
2

MM@ 6 3 > pee =4 TR
Ao - %&, |7_|=ﬁ' El-l- |E]

5000mMmMDIEZ D74/l LZEOO—)LAS ., B REGEZF ERE SOO—)L
FERARBTELLETELGED LS B/ NNF— N F—2 D EREEE RO

HERETH D,

kY 12 A RY I3 N
B 84 ’5& (*ﬁ S B 8IS *ﬁﬂ) vvvf;'ti Roll 3600 ~ 4600
Products |width Request |minimum |maximum
1. /88— $ R/ (% 1000) I S S S
sls E » O =
2. BRMELEDFX T/ *100) 3 920 20 16 24
3. ORERS(4600mMmM LD E) . 1200 : : )
5 1200 10 8 12
Patter 2 3 4 5 6 16 17 18 19 26 27 28 51 52
n No
(F::Odu volume count in pattern(i) 97K 27K
600 0 0 1 0 0 0 1 0 1 0 1 4 0 6 7 8K
740 0 1 0 0 0 0 1 2 1 3 1 0 1 1 0 187K
920 1 0 0 0 1 2 1 2 2 1 1 0 3 0 0 18K
1060 0 0 0 2 1 0 1 0 0 0 2 2 1 0 0 8K
1200 3 3 3 2 2 2 1 1 1 1 0 0 0 0 0 9K
Total | 4520[ 4340 4200, 4520 4380| 4240| 4520 4520/ 4380| 4340/ 4380 4520| 4560 4340 4200
rest 80 260 400 80 220 360 80 80 220 260 220 80 40 260 400
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ETHRE() BEETIL
SIS FEFEM 10, faRl L8 E 153, Y/ \F3—{&4%: 12898
(BREREZE: 75302)
LocalSolver 3.1 : 11#T4/\3—>  ERZE=3
EXTEMIP 400 ETHI/NE—2 BRE=10
EITHERE(2) KEEETIL
B SFELES 18, AB A ME 504, Y/ \R— 5470921
EERELTH: 399372)

LocalSolver 3.1 :31#T8/\ 32—  BEkE=17
BEMIP 40600 TLO/\2—> ERE=22
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sz )52 A ZF B (Car sequencing in enault’s plants)
Bl AGTIE (22RrU7£2TL) 6

- JEEFSAUITB>TEmEEIET H5TE
- F—BZEEOERHHY
- ZXRHENELTRDEEZR/MRICLI=L

N A | B [AcENEES C | A [ B NN

RENAULT

KIRIR Bz @b [ 8
— 13008 DWBAIEZRD S — 400000 N/ F ) EERETHAVE

s 10N

- M 7I‘PLor CP YN N—TIIHEFEFEDORITTELRITARESZ R ON
S7ELY

— LocalSolver (I CTERAMNLGRBEZTFDOM% Renault [Tift
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®IEATHEEERIIMRBDIERETRT , LPHEMAE (LMRIX3001(5H)),

LocalSolver V3.0 (zX#1: 80850, & RSFH: 295212, EERTELEH: 44184, Hl#5%4: 636, HRUBA%L: 3)

- 1P TCEHRBEH 161220 EFR D15
- 6F)T3478I2ET B
- 151212, 312513 FE T A (COPITHREERLELDIL3109THS)

Guroubi V5.1 (#: 29845, 5%k :57331, IFBEFREN: 442093, FEFEL B 15777, /3 F 1) Z8H: 41554)

- LPIEFMEEZRDBDIZ. 87561482 —3>, 312 b
~ BR&BTEwHIDEITEIEEFETHDITHDIZ64TFMHI D

— 1766FMRIZfZ27720& R DI+5

- 60 B THARMIFE25000%# % TLVD

KAEEMHESERBEIERIBEIZEL TIE. Branch&BoundIZEDEETIL IEREILAAREMIZ
FIREINET-8 . FELDIEHLILNDONEARTH S,
F2eREA—RTADTAO—FEDRRVIEREZZFERAITSHELTERERANH S,
XWNEY RODMEREFNOBE (KEXKOMIPEARFI—9T—3) Tl KEETELHLEEER
HIZERERI CRERDITHIEIXRIEETH S,
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LocalSolveric 2WTOHEVEDHE
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Tel:043-297-8841 Fax:043-297-8836

EA—JL :localsolver@msi-jp.com
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