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ASa=F1Y A TexampleAigtSh TLVET
WAWABRETILAHADTEEDSEIZTEET

ASa=FaHArh DY) —A M (optaplanner-distribution-6.2.0.Final)Z & >O—FLET,
http://www.optaplanner.org/

FEEDTALION)IZERELET,

-examples/runExamples.bat(Linux/Mac D& & runExamples.sh)Z=®E1TLET,

KEITIZIZIREF-IXIDKHABRETT,

& OptaPlanner examples 6.2.0 Final

Which example do you want to see?

Difficult examples

oas) oxamy >
C@D N queens mCoursenmelabhng / Exam timetabling
€ =

Cloud balancing Machine reassi gnmen 1 \ % Empiloy tering
1 J
el
P By
{;? Traveling salesman : Vehicle routing T ding t t
- 4 “e =
Sa - .
-~ Dinner party e Project job scheduling Cheap time scheduling
Ve
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TOERIEEFTITHELCPU, AEY ., RybI—H&EEBZE->TL\S,
aAVE1—ADYY—REBABWNESICTOERZEI L THHRE,

@Gloud balancing - 2computers—bprocesses xml

S : [ Open... | (] save as... ’—‘ Solve
Unsolved dataset : ;
2computers-Gprocesses | | }CPU LTI Memory Network bandwidth Cost

Jcomputers-9processes Unassigned 8 GHz/0 GHz 12GB/0GB 22GB/0GB 0%
4computers-12ppocesse: i

: 6 Detail
1[Jtlcompu/ty//00proce processes I | I‘ etails
200cop” e

OT—5%
A—k9%

Unyy- .

=) Gloud balancing — 2computers—bprocesses xml =] E3
/.4
i K [ open... | [ save as... Solve
None # .
: | | |CPU power Memory Network bandwidth Cost
[ iy, -} Computer 0 E GHz /24 GHz 10 GB /96 GB 16 GB /16 GB 4300 %
4 processes Details
k g\ | Computer 1 2 GHz /6 GHz 2GBI4GB 6GB/GGB BE0
% processes i| Details

2

4 ~\

@Ra7H

Latest best score: Ohard-5460s oft < E%ﬁéné Refresh screen during solving
-
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2-3. Employee rostering

HEEXRZT L IOMIEIETSHRARE,
FUFXEOKRBFEECRERUMERLEWVNESICLDD, TESETAFIZUD F’éill T3

=t Employee rostering — sprint01xml
\ [ import... | [ open... | [Z] save as... | [] Export as.. Solve

| Advance 1 day into the future | E = Early shift, L = Late shift, ...

Planning window start: Fr 01/01

1]

El ¢ @-lE

e
E i

|LI|'|assic_:||‘|Ed Fro1/01 Sa U1J'02 Su U1J'U3 MOU1J’U4 Tu 01/05 WEUHUE Th U1J'UT Fro1/08 3a U1J'UQI Su U1J'1UIMOU1J'11ITIJC
_@

5 crooree1 B @_ 0

% mpioee -@ g _

T— o

t Employee 4 X EE

f Employee5 (i ] -ﬂl ] |E £

t Employee6 | & -E

CpE—— [ T T T T T T~

t Employee 9 X I

wle §

i

| [»

‘ E; Constraint matches ‘

_atest best score: Ohard/~-70soft

Refresh screen during solving
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2-4. Vehicle routing

HITACHI

Inspire the Next

+SyHOEERRE, EBEEOEYMEEYITYTL. TENERERICE->TL
EFSVIIFEBOBEICY—ERATESN. BREXEENH S,

Yehicle routing — cyrp—32customers xml

: | Import... Open... | %] Save as...

M[=] 3
Export as... | Solve

[ World

agr100

11

= Customer: demand

753.81 distance

32 customers Click amawhere in the map to add a custamer.

Ei, Constraint matches "Late st best score: Ohard/i-753810soft

Refresh screen during solving
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OptaPlannerz{#E->To OMERZEHEMELET
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VIOIMITEAL DRI TR TRV DMIDIFEEET
18IZ2ZF& S ITMZI ADEI Y THANE

8/1 8/2 8/3 8/4
:0 o
@ ‘ BRI Dk
®w ok

OERDESE
VIRTOVIMIHEENBIH TS L
vEI—BICEICREEENREHRDI IMNEIHTOAENE
VTEBREFERV I HEFICEIHTOE IS E
VTEAFETERIJFMOBAHIZEAL JME| Y THR G LN E
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(1) EFILILT S

(2) ETIERET S

Q) mEfREEET S

(4) RaA7iEZEETS

(5) BEFETFILIVXLERDS
6) BTEHZRNHD

(7) BEIT7PAIVEERT S
(8) E179 5

9) FRLFII\vT T3
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3-3. (1) ®EFMLT3 HITACH]

HEERREH

¢ IOMERLDERE

£H = HXR

L. EHEETNZANDITEERDD

* &
X . 0
. . K
.

*
O‘ - N
. n *
. " o
. . R

B o= Lo + R%A = obFYar  |[sm] ¥

DO + HEB

8/1
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3-4. (2) EFNERETD HITACH]

DIAERICEHEFZRIEN(T /T—2a0)z2MT5

public class Employee {
private String name;

// getter and setter
—> |

: :> @PlanningEntity
8/1 9 | | public class ShiftAssignment {
private Shift shift
private Employee employee;

p—

VERODRXIZIFEIB T FEL OPlannine Varlab
et . . lanning Variable
Ej‘?‘}'%x' @PlanningEntityg public Employee getEmployee() {
: t I :
A - | return employee
@PlanningVariablez2\+% // getter and setter
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3-5. (2) EFINERETZ2 HITACH]

ERERDAT OO BEHIHIVIRERETS

@PlanningSolution o5 '
public class ShiftSolution implements Solution { Empl{t%t;e;]_';r;:“é J
private List<Employee> employeeList: -
@PlanningEntityCollectionProperty
private List<ShiftAssignment> shiftAssignmentList; ShiftAssignment
: ATz H &
public Collection<Object> getProblemFacts() { FETHIRE
List<Object> facts = new ArrayList<Object>();
facts.addAll(employeeList);
return facts; \/ PlanningEnti o5 -
} g ntlty7l'7'<:|:7l~0)J_7JI](d:;F§
(OptaPlannerh\ A 3 571=)
N

v' @PlanningSolutionz{t1+3

v Solutionf 271 —REEHT S

VAT HNOEBERIZ @PlanningEntityCollectionPropertyZz{ti+3

VAOAFZitEZDRLTCEETAIESIIA T Oz IMET—F T ARYIC
HAdB=-0IzgetProblemFacts()ZE#& T 3
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mEREHHNERAITHETEETS

VHElIRIEEBOLRIVIZAITTEETES(CCTIEF2D2ELVET)
N—FHI# I FY=0EIE
YIRS  TESETSFYELEIR
VILRIVEIZRATHRETESNIS
VAA7hEWEERBERIEWL BTSN S
VIN—FHIRORa7HY IO R a7 LYELEERSNS

¢ TOMERLDEERTD 141

N—F#1#
V TRTOIIMEEENEIZHTHNSLE
v B—BICERICHEENEHOL IMIBIHETEAGZNE
XimT=-2EL g &ldhard = -1

YIS
vV TEHEHRVINPHFICEHTE RS,
vV TEAFEHRVIFOZBRHIZES MBI M TOAEGLN E
Ximl=2EL g &ldEsoft = -1
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3-7. (4) AA7HAEEZXRETS1

HITACHI
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AaA7EHEIXJavaTERETEANLUT DO R TDRLASED

VHlKIZESRMICREETES

VHlfIZNELTESDOT, GH0EM-EERBRRICES

DRLIZEMHARAaT7EHEDE B R

rule “JL—JL£&“

when [E#4%i0#]

then [7HLav(Ra7stEONE)EiE]
end

IL—ILIT>2T 2 (Drools) & EEELT-
AaA7EHEONE

VAITOIHONET—X T ARIZANS
v OptaPlannerbM &8 ZEET S
VIL—ILDEHIZEZYKTITRTO
AT o
vilHEh=A Tz o DT HI 3y
(RA7EIR)ZEFTTS

-~

~

8/1 &8

8/1 B

8/2 &

oovel

8/2 B

-

/

J—X 20 AEY
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3-8. (4) RaAPHEEEETZ2 HITACHI

ScoreRules.drl

global HardSoftScoreHolder scoreHolder;
[/TRTOUIMHEEENBIETOENS L

// T I#4ILETIEOptaPlannerl3 T R TOERICEEEI X TR
// TOI—ILDOEEFTFE

//R—BIZRICREXENREHDO L IMZEIHTSAEINE
rule “oneShiftPerDay“
when
$left : Shift Assignment(employee != null , $employee : employee, $shift : shift)
$right : ShiftAssignment(employee == $employee, shift.day == $shift.day)
then
scoreHolder.addHardConstraintMatch(kcontext, -1);
End
// VIS AR
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3-9. (5) BR7NIAVXLERDS HITACH]

ETILOFREZEERBLTRDD
SR NET—IONFTHET S
ELLM ERTORRETILIUX L

®Exhaustive Search (ES) VESIH# L t-U TS EES
~Brute Force VIIENBVNOTEE DL

>Branch And Bound

# Construction Heuristics (CH) g R
>F|rSt Flt (Decreasing) \/CHli*ﬂﬁﬂﬁﬂEﬁFéf:y)o)-?)b: UZ-L\
>Weakest/Strongest Fit
»>Cheapest Insertion

& Local Search (LS)

>Hill Climbing VISIZHEEED LT O>EZTLNE
>Tabu Search FYBWREZFTERTILIIVAL
»>Simulated Annealing VB NNELROTCHESEHETHEMA

> ate Acceptanc
>Step Counting Hill Climbing
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3-10. (6) #TRHERDD HITACHI
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2T EHEDOHI

secondsSpentLimit DB ERLI-SRT
unimprovedSecondsSpentLimit | Ra7 AR EFETIREDRKRBINZBLI=5&T
bestScoreLimit HBAAATLUEICLE-T-5T

stepCountLimit XXATYTRITLIEO8T
unimprovedStepCountLimit AOA7HBRE T T XXRATYTERITLI=RT

vV ERRDRTEHEZANDFEIFORTHEEAZLLATRE
VALY oRITER T SEAHDALYFE—D%4
AJyFHRH SN TIVD
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3-11. (7) BE77INVEERETS HITACH]

SolverConfig.xml
<?xml version="1.0" encoding="UTF-8"7?>

e ¥ EEYTA, WHTAEEE
<solutionClass>package. ShiftSolution</solutionClass>
<entityClass>package.ShiftAssignmeni< /entityClass> H# A e
<scoreDirectorFactory>

<scoreDefinitionType> HARD SOF I</scoreDefinitionType>

<scoreDrl> package/ScoreRules.drk /scoreDrl>
</scoreDirectorFactory> CHO7Z I X LZERTE ]
<constructionHeuristic>

<constructionHeuristicType> F/IRST F/7</constructionHeuristicType>

</constructionHeuristic> l LSOF LT X Lk a5 }
P

<localSearch>
<acceptor> <entity TabuSize> 7</entity TabuSize></acceptor>
</localSearch>
<termination> RTEHBEETE }
<secondsSpentLimit>30</secondsSpentLimit>
</termination>
</solver>
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3-12. (8) 793 HITACH]

ShiftCreatorMain.java

public static void main(String[] args) {
SolverFactory solverFactory = SolverFactory.createFromXmlResource(
“package/SolverConfig.xml");
Solver solver = solverFactory.buildSolver();

//EmployeeAT x4k, ShiftAssignmentA Tz HrEERLT
/ /&84S Z (ShiftSolution)Iztvkd 3
ShiftSolution unsolved = createShiftSolution();

solver.solve(unsolved);
ShiftSolution solved = (ShiftSolution) solver.getBestSolution();

[/$GRERTT HNBRE

VEBREIFAINEHmMAAFETSolverAF Tz HMEERT S

v'solver.solve) TEHE A BAIRES N B

vVEBfREIE T BlzlLsolver.getBestSolution)Z#{EHd 3
AA7HhRLBWMESENEMEIN-BEEISAINERS
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3-13. (9) FAR-FINVI$3 HITACHI

v'OptaPlanner(Eslf4jZERALTWADT., BIFAOOSERE-7HT4%
HSANRIZEMNLTRTHATS
vaT LRI ZEdebuglZFT 2ERATYTEDEDERLERAATHAH NSNS
VUTOBRTTANT S
EDZEEA(move) NERLI-BYIZEILVTLVSZ &
AROA7FENEBERL-EYVIZEIL TS E
V=R OFaF->-TUBRHEFGONIBOBEEZSINTS
VIAEIZRLTFa—=2597 3%

INFO Solving started: ...
DEBUG  CH step (0), ... score (-9hard/-1soft), ... picked move (0801 asa@null => [Employee-0]).
DEBUG  CH step (1), ... score (-8hard/-2soft), ... picked move (0801 hiru@null => [Employee-1]).

INFO Construction Heuristic phase (0) ended: ... best score (Ohard/-10soft).
DEBUG LS step (0), ... new best score (Ohard/-9soft) ... picked move ([0801 _hiru@Employee-1] => [Employee-4]).
DEBUG LS step (1), ... new best score (Ohard/-8soft) ... picked move ([0802 yoru@Employee-1] => [Employee-2]).

INFO Local Search phase (1) ended: step total (13), time spent (30000), best score (Ohard/-1soft).
INFO Solving ended: ... best score (Ohard/-1soft) ...
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HMOptaPlanner ASa=F«1H 1k
http://www.optaplanner.org/

MOptaPlannerlc k5 A# & HE&EE
http://www.ogis-ri.co.jp/otc/hiroba/technical/optaplanner/

BMtokobayashi®) HEE
http://d.hatena.ne.jp/tokobayashi/searchdiary?word=%2A%5BO0ptaPlanner%5D

HPlay Integration
http://playintegration.blogspot.jp/search?q=0ptaPlanner

BEEZSTHLWVESEREL
http://www-or.amp.i.kyoto-u.ac.jp/open-campus-04.pdf

BAR &, JP.RFOY(2009) FAREA—URTAHOADEE] 37 HAR.
W7H E#(2013) [HEFZREILDRBEH IR ] B4t
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-JavalZ, Oracle Corporation RUZDF&41t. BAESHDRKERUVEDOMOBEICE T 2BHEETT,
-JBoss. Red Hat(&. Red Hat, Inc. DREE IV EDHDEIZH T 5B EBHIRE-IEBEETT

- Apacheld. Apache Software Foundation®DZ & EEE - [XBHETT,

‘Linux &, Linus Torvalds EMDBASLVEDMDEIZEHIT 5FFEEHIRETEETT,

-Macl&. kEApple Inc.OXEHEVEDHOEI=HIT 2 BEREE - FEIETT,
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