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DMN, BPMN, F7#ZIEZTRANSFYFEFTS—HDMN, BPMN, FLIFTRAMNSFVFTT74ILD
XMLY —2D#HEFHE, T7—XAvE—IDNRRINDGBEIE. BEINCIS—BLVCETILT 7
AINEERELT, IRTDERIPELLCERZEINTVWER I EEHERLET,

R

# LW DMN EFILEIE BPMN EFILDI5EIE. Web 7 7 —Tdmn.new F 7=
bpmn.new ZAALT. V54 YETZ—TDMN EFTIVLEIE BPMN €TV %5%E
TBIEETIEY., ETNVDERIRT LEL, VIS4 VETS—R=IUT
Download =% ') v 2 LT, DMN 7 74 JLZE 7=l BPMN 7 7 1 JL % VSCode M Red
Hat Decision Manager 7OY ¥ MIA VR—KTEET,

2.2. RED HAT DECISION MANAGER R4V K7AVDI T 4 ¥ —DRE
Red Hat Decision Manager &, B2RERDZ A 7 —ICOMINERAY Y R7OVDIT1 9 —%
RBEL. TT149—T&ICA =LA 72D JavaScript 7 7 1 L &R L £9, JavaScript 7 7 1 )L
&, ENLAPIEZFERALTCITAY—5BRESLIVCHRIBLET,
UFOAEREFERALT. A9V R7OYDIT49—%4VAM—=ILLET,

e K JavaScript 7 7 M IV EFETY U >O—NK

e NPMNRwH—IDFEMA

FIR

L UTFORFEOVWIT NN EFERALT, RV RT7OVDIT49—%4VAM—ILLET,
% JavaScript 77 MV EFHTY U O— K ZOFEDHEIE. UTOFIBICHWVNET,

a. JavaScript 774 L E¥ o >O0—KLZET,
b. ¥ >0O— R U7 Javascript 7 7 A IVERZANBT7 FYr—2 3V ([CBMLET,
c. LL'F®D <script> ¥ 7% HTML R—JITEML X T,

DMNIFTA44Y—DHTMLR—S DRI YT YT
I <script sre="https://<YOUR_PAGE>/dmn/index.js"></script>
BPMN IF A 4 —DHTMLR—J DRIV T NS YT

I <script src="https://<YOUR_PAGE>/bpmn/index.js"></script>

1



Red Hat Decision Manager 7.13 Red Hat Decision Manager DA% — h i1 K

NPM Ry r—J OFER: ZOHEDHZEIF. LTOFIRICREVNET,
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NPM /Ry r— D6

I npm install @kie-tools/kie-editors-standalone

b. L7449 —54 75 ")—% TypeScript 7 7 1 JLIZA VY R— ML ET,

BITA49—DAVEKR—F

import * as DmnEditor from "@kie-tools/kie-editors-standalone/dist/dmn"
import * as BpmnEditor from "@kie-tools/kie-editors-standalone/dist/bpmn"

2. A9V R7AYDIFTAH—%A YA M= LS, UTOHDELD ICRBHINAELIT 19—
APl Z L THERIT 44 —%B%. DUNIF (49 —AFXFT, APIIR. BT« 45—
TRLHDIARY FT,

DMNRA# Y R7OVDIFT«449—%B<

const editor = DmnEditor.open({
container: document.getElementByld("dmn-editor-container"),
initialContent: Promise.resolve(™),
readOnly: false,
origin: ",
resources: new Map([
[
"MyIncludedModel.dmn",

{

contentType: "text",
content: Promise.resolve(™)

}
]
)
D;

IT49—APITUTDNRS X =49 —%FAHLZT,
RK2INRSA—5—DHI
NFTA—H— Bl

container IF449—hBININh2HTML B,
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initialContent DMN EFILD AV T VYAD Pomises, ATOHIDL D
I, TDINTA—=H—[LBEILTBIENTEET,

e Promise.resolve("")

e Promise.resolve("
<DIAGRAM_CONTENT_DIRECTLY_HERE>")

o fetch("MyDmnModel.dmn™").then(content =
content.text())

readonly ((£X) IFTA 9 —COERAZHFAILET, AVTVYDIRELEF
Y 3inaidfalse (F 74K, TF 1449 —TiHRAHIRY
BERETE—RDOBEEtrue ICBEELE T,

origin (&) JRY M) —DEER, 77 4L MEIZ
window.location.origin T9,

resources ({EX) IF49—DYVY—ADTvEVY, & iiE, TD/RS
A—4H—%FALT. BPMNIF 14 —®ODMNIF4
Y—FIIEETATLERICEFNZETIIVZRHELE
T, XYy TOETY M) —ITIE, )V —R% &, content-
type (text Z % (d binary) & & Uf content
(initialContent /X5 X —% — L [A#k) THREINZA T
VIV MAEFATVET,

BINDA TV MR, TT 49 —DRFICLDERAYV Y RBAEENIET,

FT22BINLATI I MAY YR

getContent(): Promise<string> ITA9—DAVT VY%L promise iR L 7,

setContent(path: string, content: I5F19—DOREEHRELZT,
string): void

getPreview(): Promise<string> WEDT AT T 5 LDSVG XFHNEEN S promise %
BLUET,

subscribeToContentChanges(ca IF«44%—TaIVFUVEEREL., YTRI 54 THRIRIC
liback: (isDirty: boolean) = FAINZOERALCI—INY I EBRTEICEVHEINS
void): (isDirty: boolean) = void J—INRNy U %FZELET,

unsubscribeToContentChanges( I7«(#—TadVFVYHNERINZEISEIhAI—IL
callback: (isDirty: boolean) = Ny YDY TR 4 TEBBRLET,
void): void
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14

markAsSaved(): void

undo(): void

redo(): void

close(): void

getElementPosition(selector:
string): Promise<Rect>

envelopeApi:
MessageBusClientApi<KogitoEd
itorEnvelopeApi>

ITA9—DRBIMREINDIEERIIT 149 —DK
EBaEYEYyMNLET, Fh AVTUVVOERICEET D
YTRISATINEI—IWNY I ETIF4R—KLE
ED

IF4 9 —DEBEOEEATICELEYS, /4, VTV
YVOEBRICEESTZYTRISATINa—IbNNy I %
TOFAR—MLET,

IT449—T. RBICTIKRLAEZEEZPYEBELEY,
oo AVTFVYDEBRICEAET Y TRV 4 TINik
OA—IbNNY DT T4 RXR—KNLET,

ITA9—=RTLET,

BREX VY UVNARFLEBETFIVR—RY MRICEW
eI, BEDIIT) -t L V5 —%IRT DA E=IRMH
L %9, selector /X5 x—%—

. Canvas:::MySquare. Video:::PresenterHand
7 &€ D <PROVIDER>:::<SELECT> R ICHE 5 MWEN H
VEF, DXV vy RiE, BROAIE%ZFRT Rect Z:& L
=

INIIEERIT A9 —APITY, BERIT 14— API
DEEHIE. MessageBusClientApi & & T
KogitoEditorEnvelopeApi Z#ZR L T 72X W,


https://github.com/kiegroup/kie-tools/blob/master/packages/envelope-bus/src/api/index.ts#L43-L56
https://github.com/kiegroup/kie-tools/blob/master/packages/editor/src/api/KogitoEditorEnvelopeApi.ts#L34-L41

%33 MAVEN 2 L7= DMN E5)IL & & T BPMN EFIVOER S &L U217

$F3= MAVEN Z#{EAH L 7= DMN E5/IL 8 LU BPMN EFILDE

H L VEIT

Maven 7—* 4 1 7% {# M L T. Business Central Tl&7: < Red Hat Decision Manager VS Code ¥:3&
MEEA AL T, VSCode TDMN EFTIE LU BPMN EFIVEARFKETEET., TDHR. BHEILKL
T. Business Central ©. 7—%* % 4 7% Red Hat Decision Manager D7 > Y ar#—EREL070O
LAY —ERITHEETEZET, DMN ETILE LUV BPMN ET IV 2FFKT %5 A%IE. Red Hat Decision
Manager VS Code JhaR#EEA R L THRE D R R T7 FY r—2 3 VA BET 58 ICEFTT,

FIR

1. A Y R —IF)LT, # L\ Red Hat Decision Manager 7OY =¥ N &RETZO0—AI

TALIMN)—ICBELEY,

. Maven 7—F %94 7AFERALT. EBEINAEZI7AILY—ROTOTS T NEEKRTDICIE. K

DAY KEAHALEY,

Maven 7—*x 494 J&aEALALTOY TV MDA

mvn archetype:generate \
-DarchetypeGroupld=org.kie \
-DarchetypeAtrtifactld=kie-kjar-archetype \
-DarchetypeVersion=7.67.0.Final-redhat-00024

DTV RICEY, RELEKEFERFZRTMaven 7OV 27 RDPERI N, EVRRAT Y 5 —
VaAVERBETDIDIMELRTALIN) =774 IDERINET, 7OV NORK
Ik, "=V 3 VEBYRATLGIHHREAGHTEZIENTEET,

BLT4L2 M) —ICBBOTOY Y MERT 2HEAIE. BRIO Y Y KIC -Dgroupld=
<groupid> -Dartifactld=<artifactld> #EM L T, £RINZEIRXRAT TV 5r—>a >0
artifactld & £ U* groupld 2 EETX X 9,

. VSCodeIDE TFile #% ') v %2 L. OpenFolder #3ZR L., ERIDIAYT > REFH L TERI

T4 LI M) —ICBELET,

BTy MEERT BRI, EVRRAT TV F—=vavonRy b= (f:

org.kie.businessapp) 5% E L. UTFTDNRRICEFhZTIhDT4 LI M) —ZERLET,
e PROJECT_HOME/src/main/java
e PROJECT_HOME/src/main/resources
e PROJECT_HOME/src/test/resources

=& 2. org.kie.businessapp /Xy r—T D
PROJECT_HOME/src/main/java/org/Kie/businessapp % 1El CTZ X7,

. VSCode #ERAL T, EVRRT7FYSr—>avil7ty NaERLET, LTFTOHET.

Red Hat Decision Manager VS Code ILEREEBEN Y R— 2Ty NEERTE T,

o EURRTOLREEMT BIC
I&. PROJECT_HOME/src/main/resources/org/kie/businessapp 71 L 7 b 1) —
IZ. .bpmn £7(E .bpmn2 OFR T 7 1 L& ERK L £ ¢ (f: Process.bpmn),

15
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e DMN EFILE/ERT 3IC
I&. PROJECT_HOME/src/main/resources/org/kie/businessapp =1 L 7 b 1) —
I, .dmn OFRT7 7 1L %ZERMR L £9 (. AgeDecision.dmn),

o FAMNYFYAYIaAL—YavETILEERT BIC
l&. PROJECT_HOME/src/test/resources/org/kie/businessapp 71 L 7 b 1) —
IC. .scesim DFRT 7 1 L %&=/ERK L £ (ff: TestAgeScenario.scesim),

6. Maven 7—F 44 7 TT7ty bR LD, IV RS54 VT (pomxml H'$H %) 7OV
JMRDI—KT4 LI MN)—ICBEL., UTOATY RERTLTIOYV I bDF LYY
JAR (KJAR) 21 L £ 7,

I mvn clean install

EILRICKBLAES, AV RSAVDIS—AyvE—JICRBEHEINTWIRBEICHGL, B
JWRICKRINET 2FET7OY ) NOZEMEREZITVWET, 2L, EILRIZKIT S

&. PROJECT HOME/target 74 LV ) —TCEVRRAT7 Y=o 3 vDT7—5F47 79 b
HRERTEET,

pa 3

mvncleaninstall <Y > R2FAL T, ARFOZTELRLER IOV Y
NAMEELE T,

RESTAPI Z#{FEA L TETHD KIEServer IZ, EVRRAT7 U r—oavERKINEFL Yy Y JAR
(KIAR) #7704 TEF 9, RESTAPI DFERAAEIE. KIEAPI Z{#f L 7= Red Hat Decision
Manager D#{E 2SR L TSI W,

16


https://access.redhat.com/documentation/ja-jp/red_hat_decision_manager/7.13/html-single/deploying_and_managing_red_hat_decision_manager_services#assembly-kie-apis

5543 BUSINESS CENTRAL TOXLEER 7O 7 MDYERR

%45 BUSINESS CENTRAL TOX@EER 7OV TV M DYERKR
Z DFITIE, traffic-violation & WD ZRTOFHIM 7OV =7 MEERLE T, AV TV MNME. T—4
FT7VU M DMN7EY b, BLOTFRINFYFREDTEY bOIVTF—TT, ERFDTS
OY x ¥ MillE. Business Central I8 F 1 % BE#FD Traffic_Violation > 7/ 7OY =7 MIEITW
i‘a—o

FIR

1. Business Central T. Menu — Design - Projects ICBEI L £,
Red Hat Decision Manager & MySpace &N Z T 7 4L NAR—AZRELEFT, ZOTF
TV RAR=2EFALTCH Y N TOV LI N ERB LTV TAMNTEZET,

2. AddProjectz2 ') v 7 LET,
3. Name 7 1« —JL KIC traffic-violation E A L £ 9,

4. Addz2 )y I LZET,

EJ4.1Add Project 74 >~ K™

Add Project ®

Bt
MName

traffic-violation

Description

Configure Advanced Options

crc | D

Oz MDD Assets 1 —EFHT X T,

17
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#5% DMN (DECISION MODEL AND NOTATION)

DMN (Decision Model and Notation) (&, %(#BHERREZHAL TETIVET B72HIC. OMG
(Object Management Group) H'HEIZL L TW AL TY, DMNIE XML AF¥—<7 % E&HL T. DMN €7
W% DMNERD TS v b7 4 —LBECHEBETHREL, EVXRTFHIZMPEYRXZI—ILEAREE
BADMN T2 Y3 v —ERADREEERETHNTESLIICTSBEDTY, DMNBEBIE, EVRZR
7O 2 %BEFE L TETIVET S BPMN (Business Process Model and Notation) & &8I L TH Y.,
—RICHERATEET,

DMNDESEH LV T ) r—2 a v DM, OMG @ Decision Model and Notation specification %
SRLTLEIW,

51.X@ERDMN T2 3 VEHY AT S L (DRD) DIERK

TP avENYA TS, (DRD)IE. DMN ET7TILEZHRERICLZHDTY, Business Central D
DMN FH#4 F—%EA L TXEERTAY Y D DRD %55t L. DRD AYR—FXY bDT¥ Y 3
viREAEERELE T,

B15.135:@:E2 R OH D DRD

space: MySpace Traffic_Violation P master Traffic Violation
= Decision Nawgator < Save | ~ Delete | Rename | Copy | & (- |HE|@ (D O |« (&~ (|3 4| &  Download | Latest Version ~

n o = Model Documentation Data Types Included Models Overview Q
* Decision Graphs

~ « Traffic Violation
O Driver
= CdFine

Should the driver be
suspended?

& Dedision Table

o(o 9|0

= [J5hould the driver be suspended?
@ Context
O Violation

i1

0

Fine

™

* Decision Components o
All included components >
Violation

Traffic Violation

Fine
Traffic Violation

Driver
Traffic Violation

Should the driver be suspended?
Traffic Violation

a

AR
® Business Central ICXBEER 7OV Y bEERLTWS,

18


https://www.omg.org/spec/DMN
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FIR

1. traffic-violation 70 x4V NDKR—ALBEE T AddAsset =2 1) v LE T,

2. AddAsset R—Y TDMN %A1y 2 LZE9d, CreatenewDMNY 1~V RUDRHAZTEY,

a. CreatenewDMN ™ 1 >~ R ® DMN %7 1« —)L R T Traffic Violation Z AL £ 7,
b. Package ') X b 55 com.myspace.traffic_violation =:#R L £ 7,
c. OKZ2Yvw s LEd, DMNTHAFT—TDMN 7Y hBHEEF T,

3. DMN TH#4 +—*+ /XX T, DMNInputDataD AN/ —RK2D&F v U NRRITRF v T L

i’a—o
B5.2DMN AHQT—% /—F
@ Traffic Violation.dmn - DMN
Model Documentation Data Types
O
e
w=l8 DMN Input Data
=
=
[Lern
=l

4 EEE0 2 FiavaEsy s LT,

5. A/ —R&ESTILVY v LT, LaID1D% Driver IZ. £ 1D% Violation ICZ&E L %
-a—o

6. DMN DecisionT>>Y 3>/ —R&axv UNRICKSY I LET,
7. 7o0av/)—R&EYTILY) vy LT, FineIC&RIZZELZ T,

8. Violation A/ — K% % ') v - LT Create DMN Information Requirement 77 1 1 > % #3R
L. 220/ —R%&EHKIT2FineTr>Yav/ —R&a2 Yy I LET,

19
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1.

12.

13.

E45.3 DMN 168 ZH7 1 3> DYERR

] - a

":: Vialation ["" Create DMN Information Requirement
A0
i

DMN Decision 7> Y a>v/—R&axv¥ UNRICKSY I LET,

. TYYav/—RaEYTILY ) v LT, Should the driver be suspended? ICEZFIZZEE L

i’a—o

Driver A1/ — K% % 1) w4 LT Create DMN Information Requirement 7 1> %3&R L.
2 DM/ — K%Y % Should the driver be suspended? 7> Y 3> /—K&J v LZE
ER

Fine7>>a>v/—NRK#%&%') v - LT Create DMN Information Requirement7 1 O > % &R
L. Should the driver be suspended?7> >3~/ —R%&&EIRLZET,

Save 27 v LZET,

pa 3

DRD % EHMICIRIET 5 &, DMN TH A +—IZ DMN EFI)L & FRB9ICHREE L.
ETIIDREICEFZINDIETCIS—AvE—VA2H DT 2E8EMELHY T,
DMN EFILEITARTCEZELRATEIS—HIRETZI561E. BHEOREAEK
BERS TN a—FT1 T LTLETY,

52. XEER DMN W RY LT—8 91 TDIERK

DMN F—=%4%84 T, TV avRBOEZEMMITIDODMNRY JRKXDFT—TIb, 5l 74— KT
FRTEZT—IREEERELETS, 774N DMDDMNT—=9 494 7 (XFH., HFE. T—ILERE) %
FRTZH. MEOT—991 THERLT. Ry IV AXDEICERET 2H 727 1 —IL RPHIREATE
ETDHIEETEETY, Business Central ® DMN TH'4 +—®D Data Types ¥ 7 % FfH L TXK@BER
7OV MNDARI LT =994 THEHELET,

20
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B5.4 hR9 LT—9 94 TDYT

& Traffic Violation.dmn - DMN Save | ~ Delete | Rename | Copy | & | P (i @ |D | C|v |&~v 1 & Wy | A | Download | Latest Version || View Alerts | | /| x

Model Documentation Data Types Included Models Overview Q

Custom Data Types

No custom data types have been defined.

Data types are referenced in the input and output values for decision tables. Custom data types

allow you to reference more complex data types, beyond the simple "default” types.

Currently, there are no custom data types available for you to view or edit. To get started, add a
custom data type.

© Add a custom Data Type

LFOF—7I)LTlE, co7ay s MRICERT % tDriver, tViolation, & U tFine DA R % A
F—HHIATHEYRARNKRRLTWET,

K5.1tDriver h R Y LF—49 8547

Hul 547
tDriver Structure
E2Y:n) string
Age number
State string
City string
Points number

&K5.2tViolation h A9 LT—9 94 S

E:0] 547
tViolation Structure
Code string
Date date
547 string
Speed Limit number
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E2: 1} 547
Actual Speed number

K5.3tFine hRY LT—994 7

Hui 547
tFine Structure
Amount number
Points number
=S5
o TIEMERDMNTYYavE WA 745 L (DRD) % Business Central TER L TW 3,
FIa

1. tDriver h 29 LT —49 81 T%{ERRT %ICIE. Data Types ¥ 7D Add a custom Data Type
21y oL, Name 7 4 —JL RIC tDriver E A1 L T. Type ') X hH5 Structure %:EIR L
x7,

2. HLWTF—89 94 TOEAICHZFvIX—0%0 ) v LT, EEERELFT,

B45.5 tDriver DHW A Y LT —9 94 7

& Traffic Violation.dmn - DMN Save | v Delete | Rename | Copy | & (B |18 & |D C | v | &+~ ) 3| B |d| Download | Latest Version v || View Alerts | | * | %
Model Documentation Data Types Included Models Overview Q
Custom Data Types
New Data Type Import Data Object 2arelt dat: : Q | Expandall | Collapse all
v tDriver (5tructure) S O o
Name (string) S O Mo
Age (number) rd [+] w
State (string) S O 1
City (string) S © W
Points (number) & [+] i)

3L RAMEINAET =994 &I, tDriver DEICH B TS RESE V) v oL
T. tDriver D#EEILT—9 9414 T2, UTFORAMEINhET—499%14 T5EBMLET., IR
F—H94A TORAIHZF v IR—I%50)v o LT, TEAEFREFELZET,

e Name (XF%1)

22
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e Age (H¥F)

e State (XF7)
e City (3XF51)
e Points (%)

4. tViolation h 29 LT —49 814 T%VERR$ %ICI1E. NewDataTypes% % ') v 7 L. Name
7 4 —JL KIC tViolation & AL T. Type Y R kH 5 Structure %3EBIR L 9,

5. iLWF—48 94 TOERICHZFvIX—0%0 ) v I LT, EEERELFT,

B15.6 tViolation D W R Y LT—9 8547

& Traffic Violation.dmn - DMN Save | ~ | | Delete | Rename |Copy | & (B |8 | 5|9 C|v |&~ 7 3 By & | Download | latest Version ~ | | View Alerts || | %
Model Documentation Data Types Included Modals Overview Q
Custom Data Types
New Data Type Import Data Object Q | Expandall | Collapsea
>  tDriver (Structure) S © 0
v tViolation (Structure) S © o
Code (st £ O O
Date (date) £ ©O 0
Type (string) & "speed”, "parking”, "driving under.. s [+] Jinf
Speed Limit (number) I'd [+] Jinf
Actual Speed (number) & [+] ]

6. LK RAMEINT—4 84 FZT&IC, tVoilation DIEICH B TS5 REEEV v oL

T. tVoilation D#E&ELT—9 91 712, UTFTDRAMEINAT—4949414 T5BMLET,

FilT—9 91 T7ORAICHZFvIR—0%7) v I LT EEERELET,
e Code (XF7)

e Date (Hf)

e Type (XF75)

e Speed Limit (1)

e Actual Speed (=)

7. UTO#I#%E Type DRRA MEINcT—4 84 FIEMT 5ICIE. |ETAIAV%EI) vy

L T Add Constraints #% ') v 7 L. Select constrainttype KOy 740V A Za—h5
Enumeration %#3&R L £ 7,

® speed
e parking

e driving under the influence

23
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8. OKZV Uw oy LThb, typeT—994 TORAICHZDFvIx—0%0 )y oL, R
ZREFELEY,

9. tFine h AV LT —9 91 THEKT BITIE. NewDataTypes%27 v o L. Name 7 1 —JL
KiZ tFine E AA LT, Type ) X hH 5 Structure Z#3EIR L, Save 2V ) v I LZET,

5.7 tFine DhRAY LT—9 947

& Traffic Violation.dmn - DMN Save | ~ | | Delete | Rename | Copy | # |» |2 olele|i @ K | o | Download | Latest Version ~ | | View Alerts || %
Model Documentation Data Types Included Models Overview Q
Custom Data Types
New Data Type Import Data Object 4 | Expand all | Collapse all
3  tDriver (Structure) S O o
%  tViolation (Structure) S O o
~ tFine (Structum) rd 0 Iﬁ
Amount (number) S O m
Points (number) & 0 Iﬁ

10. FILKRRAMEINcT =994 FTEIT, tFine DIEICHZ TS REHEEI v oL
T. tFine DEELT—9 914 7. UTFORZAMEIhAT—9914 TE2BMLET, R
T894 TORBICHZDFvIR—0%0 ) v I LT BEEZRELFT,

e Amount (3{F)
e Points (=)
. Save =2 ) vy I LZFY,
53.DRD AANBLVTIVay/ —RANDHRILT =994 TDE|IY Y
<

DMN ARS LT—89 94 THEKR LIS, T EXEER DRD A TiEt]4A DMN Input Data &
DMN Decision D / — RIZE|Y HTE T,

AR

® Business Central T3BER DMN HRY LT —49 89414 THERLTWB,

FIR

1. DMN 7H#4 +—TModel ¥ 7% 7' v - L. HLD Properties (& 7A4AVEY )Yy L
TDRD 7ONXR74 —%2RAE £,

2. DRD T Driver AfiT&—% /— K%:#IR L. Properties /X JL T Datatype KO v 74> X
—a—7H5 tDriver &R L X7,

3. Violation AT —% / — R%EIR L. Datatype KO Y FH¥ U ¥ X = a—5H5 tViolation % &

24
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4. FineT>YaYv/—R%ERL, Datatype KOv FH¥ DU A =a—H5 tFine Z:#IRL &
ER

5. Should the driver be suspended?7> Y 3>/ —RAERIRL, UTFO7ONRT 1+ —%BRELZE
ER

® Data type: string
® Question: Should the driver be suspended due to points on his driver license?
o Allowed Answers: Yes,No

6. Save =V )wv 7 LET,

INTHARILT =994 THDRD DAABLVPTFIYav/—RICEYHETONhE L,

5.4. 8 EZRDMN T3 VvRBODES

Si€%5tE L. RSAN—DRIEEFELICRZNEDI I EHETDLDIC. DUINTUIV3vTF—TILE
AVTFAMRY VAR EFRALAERBERDMN TV Y a viglBesEELE T,

5.8 IEMIKRB
Fine (Decision Table)
Fine
U ViolationType Violation.Actual Speed - Violation.Speed Limit 4 R
S Sahy) Amount Paints
fnumber} fnumbed
] "speed" [1e..30) 500 3
3 "speed" == 30 1068 7
3 "parking" - 100 1
4 "driving under the influence" - 1000 5

BI5.9 R4 N—%ZRIHFILICTIRICT IRENHY T,

Should the driver be suspended? (contex)
# Should the driver be suspended?
(string)
Total Points |Driver.Foints + Fine.Foints
1 fnumber)
if Total Points >= 20 then "Yes" else "No"
=S5

25
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® Business Central D33@EKR DRD T. DMN W R Y AT —9 94 THBEYRTOIavs L0
AN/ —=RICEIYHETERTWS,

FIR

1. SI€%55tE 35121, DMN THA F—F v V/NRATFineT>Y3v/—R%&EZERL., Editx
9)y Y LTDMNRY VAT YA F+—%2REFT,

B51057>vYav/ —KoRE7M1Y

% - O =

@ Fine e
T

2. Select expression - DecisionTable #7 1) v 2 L% 9,

B5NFooaryr—70asy 94 TOER

Model Documentation Data Types

¢ Back to| Selectlogic type

: ) Literal expression
Fine - P

Context

L
oy
5
]

t Clecision _.3I:|IEIh

Relation
Function

Inwocation

3. Violation.Date. Violation.Code. & & U Violation.Speed Limit DFITHI v LT, &
7 4 —J)U KT Delete #:#IRL £,

4. Violation.Actual Speed 5~y ¥ —% 2 1) w - L. Expression 7 4« —JL K|C Violation.Actual
Speed - Violation.Speed Limit X = AL 9,

\
‘0

5. 7vYavr—T7IO—TRICLUTOEZAALET,
® Violation.Type: "speed"
® Violation.Actual Speed - Violation.Speed Limit [10..30)

e Amount: 500

® Points: 3
19 7E%E4A2 ') v L. Insertbelow %3&3IR L CTHFHLLTEEMLFT,
6. TVavTF—TID2TBICLLTOEEAADLET,
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1.

12.

13.

14.

15.

855% DMN (DECISION MODEL AND NOTATION)

® Violation.Type: "speed"
® Violation.Actual Speed - Violation.Speed Limit >= 30

e Amount: 1000

® Points: 7
217B%H27"Y) v 2 L. Insertbelow &R L THA-LTEEMLET,
To9avr—7IDOITEICUTDEEADLZT,

® Violation.Type: "parking”
® Violation.Actual Speed - Violation.Speed Limit -

e Amount: 100

® Points: 1
317B%HEY ") v L. Insertbelow #ER L THA-LTEEMLET,
TP avr—TJIDO4TEICLLTOEEAALET,

® Violation.Type: "driving under the influence"

® Violation.Actual Speed - Violation.Speed Limit -

e Amount: 1000

® Points: 5

Save 7 Yy I LZET,
RSAN—DREHELEIN—IVEEET 2 IIIE DMN TH A F—F v > /VRITE > T Should the
driver be suspended? 723>/ —R%ZZERL, Edit%2 Y v  LTDMN Ry ¥ ZXTH
1T—=RHEZET,

Select expression » Context =7 ') vV LE Y,

ContextEntry-1% % ') v ¥ LT Name IC Total Points * A1 L. DataType KOy F4¥ v
A= a1—H5 number ZEIRL £,

Total Points DD EIILZ 7 ) v 7 LTaAYTF X M X =a1—H5 Literal Expression % #EiR
L. Driver.Points + Fine.Points X = A1 L %9,

Driver.Points + Fine.Points D RO /)LD Y FF X b X Za1—7H 5 Literal Expression 7% %
R L. if Total Points >= 20 then "Yes" else "No" E AHZ L ¥,

Save =V v U LET,

INTEEDEEAEZE RTFAN—ZVWORFFLEICTZINZRETZIAVTFRAIMESES
nF L7, traffic-violation 7OV Y hR—=JICBBLTBuUild%Z2 ) v o332 &, BT
AY Y RHEILRIN, Alerts SRILDIS— (HBH5E) PIFLINFET,
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FOETANYF YA

Red Hat Decision Manager D7 X M F ) A Tld, EVRX I —IL=EHEREICT 704§ BHIIC.
EVRRIV—IVEETRRIL—ILT—45 OHEE JL—ILR—RDT RN F ) FDFE). LUV DMN
ETIOBEBE DMNR—ZDT RN F ) FDBFE) ZRIETEET, TOFRAMFYAFTIE, 70O
V) hDT—H%FEALT, BELLEFHE, EBLEIDULEDOEY R —ILTEREINDHER
HRETEFET, YFVFEETTHRIFE. BELLBERE, L—ILDA VRV ADNLERICELN
EREERLET, BEINIERIEROBRE—HBTIE. TAMIKILET, BEINKE
ELNEBOFERE—BLABAVE, TRAMIKKLET,

Red Hat Decision Manager (IR, 3D T A MY F VA THA F—ELEIO FRAMFYA (LA
YTHAFT—DOEAEEHFET. TI7ANMNDTHFAF— FIROFTA N F VA TFTHA F—T,
IW—ILEDMN EFILDTFANEYR—ML, TRAMNFYADLENBFERARIREINTUVET,
BEITHLT, LAY—DTFRAMN Y FT)F2ZOFEFEFERTEIENTEEFTH, L—ILR—ZADT R
Mo+ UA LMY R—MINFEHA,

HE
LAY—DF RN F YA TH A F—I&. Red Hat Decision Manager /3X—< 3> 7.3.0

TIEHRICARY F L, 518D Red Hat Decision Manager ') ) — X CHIBRI N2 FET
T, KDY, HILWFT AN FVATHAS F—%FRALTLLEI,

TATVI I MLRNILY, BEDOYFTYATEY NATHAFTRERTAN Y T YA ERITTERE, B
DAHECEBBIDTANFTYAZETTEET, AN FVFIIMILTEY., OF AN F
DAICHEEAEZY, AN FTVAZEBLEYTEZEA, TAMY T Y AL Business
Central 7AOY Y MARBICWOTEERITTEZE T, TAMN T UAERTTELHIC. T¥Y3
VH—EZREZAVNRALNFELETTOATEILEEIHY FHA,

BMORYF—IDNSDT—9F TV ME, TRAMNFVAERLTOY I My 5 —=TI2q4 Y
R—PhTEFET, ALYy —JILEEZFNETEY NETIHILNTAVR— NI F T, RELRT—
SFTIT O NETRAMNF VA =ER LD, TR MY T Y FTH A F—D Data Objects ¥ 7 % f&
ALT. REBERT—HF TV MDPIRTYVRAMNINTWVWDRIEEZRIET DD, PATL%EEM LT
BEOT—94TVz a4V R—MLZET,

BR
TANSFUFDRF2AYMEERT, FAMFVA BLC TR FVETHA

FT—IKEAT2ERIEFTIANRT, LAY == 3 v EARBICEEHENRVIRY ., FR/—
TavaERRELTWET,

6L TARANY TN AEZFRLERBEERDT R b

Business Central D7 X N F ) A FH 4 +—%FEHL T DMN BERBREEZHK (DRD) #T A ML, X
BER7OVIVMNDTOYVavmBaEERELET,

Bl6.1XBERDADT A b+ %

& Violation Scenarios.scesim - Test Scenarios save | » | | Delete | Rename | Copy | validate | B | D O | Export | import | & | Latest version v || viewslerts || X
Model Background
GWVEM EXPECT
@ Scerano desiption Driver Violaton Fne Snould the driver be sugpended?
Paints Type Speed Limit Actual Speed Paints Amount alue

1 Above speed limit 10kmvh and 30 km/h 10 "speed” 1 120 3 500 "Na”

2 Above speed limi: more than 30 kmvh o “speed” 100 150 7 1000 “No*

3 Parking viclation 10 ‘parking” 1 100 "No*®

4 DUl v laticn 10 “driving under the inflisnce” 5 000 "No™

5 Driver suspended 15 “speed” 100 140 T 1000 "fes"

28



AR

BEETAMFVA

® Business Central TXBEER 7OV TV bEERLTWS,

FIR

1. traffic-violation 7O 9 hDKR—ABEE T Add Asset #%2 ') v 2 LT Add Asset EIH %
RESC IR

2. TestScenario%#% ') v % L T Create new Test Scenario¥ 4 7O/ 52X F 7,

a

b.

(@]

Test Scenario 7 1 —JL K (C Violation Scenarios & A1 L £ 9,
Package ') 2 b » 5 com.myspace.traffic_violation %3Z&iR L £ 7,
Source type T DMN %3 #IRL £,

Choose DMN asset ) 2 kM5 DMN 7ty hAD/IRRERIRL E T,

Ok =% ) v - LT, TestScenarios 714 +—T Violation Scenarios 7T A >+ U * %
HEEY,

3. Driver BIY 7 Ay #—TF T, State. City. Age. LU Name DEDEILEZHI Y v I L.
AVFTFAMXZa—55 Deletecolumn ##IRL TZEN S ZHIRLE T,

4. Violation 3t 7~ v ¥ —T T Date & Code DIEDEILEHY ') v L. Delete column % &
RLTENLZHIBRLE T,

5. UTOEREZT AN FTUADIITEICADLET,

Scenario description: Above speed limit: 10km/h and 30 km/h
Points (Given FlI~ v ¥ —T): 10

Type: "speed”

Speed Limit: 100

Actual Speed: 120

Points: 3

Amount: 500

Should the driver be suspended? "No"
117E%%A%7 1) v 7 L. Insertrowbelow %R L THARTEEBMLET,

6. LTDREH®RET AN FTVFD2THICAALET,

Scenario description: Above speed limit: more than 30 km/h
Points (Given Fll~ v 4 —T): 10

Type: "speed”

Speed Limit: 100

Actual Speed: 150
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® Points: 7
e Amount: 1000

® Should the driver be suspended? "No"
2178B%%A%7"Y v L. Insertrowbelow %##IR L TH=A1T%#BMLET,

7. UTOBEHRET AN FTUAD3ITEHICAALET,

® Scenario description: Parking violation

Points (Given v 4 —T): 10
® Type: "parking"

® SpeedLimit ZHD X £

® Actual Speed: ZHD X £

® Points: 1

® Amount: 100

® Should the driver be suspended? "No"
317B%AY ) v 2 L. Insertrowbelow %#IR L TH = A1T%#BMLET,

8. UTDIEH®RET A FTIVADA4THRICAALET,

® Scenario description: DUI violation

Points (Given v 4 —T): 10

® Type: "driving under the influence"
® SpeedLimit ZHD X £

® ActualSpeed: ZHD X £

® Points: 5

e Amount: 1000

® Should the driver be suspended? "No"
417B%A%7 ") v L. Insertrowbelow %#IR L TH AT %#BMLET,

9. UTDBEREZT AN FVADSFTRICAALET,

® Scenario description: Driver suspended

Points (Given 7~ v ¥ —T): 15
® Type: "speed”

® Speed Limit: 100

® Actual Speed: 140

® Points: 7
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e Amount: 1000

® Should the driver be suspended? "Yes"

10. Save =2 )v o LZE9,

. Play K5 v T E0U LT FRRYFUANERTBNES HERERLET

B6.2 Xx@ERDHIDT A b+ ARTHR

& Violation Scenarios.scesim ... Save | v Delete | Rename | Copy | validate | B | D | | Export | Import | & | Latest Version v | | Viewalerts | | X Test Report >
Model Background Overview Overview
GIVEN 4 & Test Results: @ PASSED
. . Completed at: 00:26:41.345
# Scenario description Driver Violation Fine ¥ N
Scenarios run: 5
Pl Type 3 L R IS Duration: 105 milliseconds

1 Above speed limit: 10km'h and 30 kmi/h 10 speed” 100 120 3

2 Abave speed limit: more than 30 krvh 10 speed"” 100 150 7 View Alerts

3 Parking violation 0 “parking” Insert valse 1

4 DUl violation 10 ing under the influe  /nsert valse Isert value 5 Scenario Status

5 Driver suspended 15 speed” 100 140 7

M Passed M Failed

KBLIBER, T5—ZBELTHA RTRAMNSFTIFZRTLET,
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%72 DMN ET7IILDELT

Business Central % {8 L T Red Hat Decision Manager D 7O =2 MIDMN 7 74 L% A ViR— b
F 72 IEEK T B h . Business Central Z#FRE LAVWTAOY I hDF L v JAR(KIAR) 7 74 ILD—
EHELTDMN 774 )L %A/ r—I L TEF Y, RedHat Decision Manager 7O Y =7 ~IZ DMN
T7ANERELLES, VJE—NTFIVERDKEServer iCZDT7 74 EEUKIEAYTF—%7 70
4 LT, KIEServerRESTAPI 2942507 —¢WEI S ET. DMN TV 3 vH—ER%ER
TTEEY,

TV NORYS=I 0 TBELTTTOMAY NOFEICASEDMN 7Y 8D 2 HE
I, RedHat Decision Manager 7O 7 bRy r—JkB LT O 28R L TLEIW,

7.1.KIE SERVER REST API #{#FH L 7= DMN %+—E X DZE1T

KIE Server D REST TV RKRA4 ~ N CEEMET S ET, BUHLI—FKE, BERRAEOVYIDE
EEONBIRKICAY T, MUH L I— NICEZEOKERGRAAZWAESH, Node.js. .NETH L, TE
ICEBRDZARTSY NI+ —LICERETEES, 2OV avDFITIE, Nx RYZAILD curl ATV
RERLZFITH, RESTYVSA 7Y MIOBERATZ-OOBEEFRERHELIT T,

KIE Server D REST TV RR4A v N2 FEHET %1568, BEDKIEServerx—Y v YV I 7 /57— 3>
DT OENTERAA VAT MPOJOJava YV SR AERT DI ENEEINT T, & AIE UL
TOOI— R, BT/ T—>ard oz XA VATV D Person 7 SR &=FRALT
WEd,

POJO Java 7 5 A DHl

@javax.xml.bind.annotation.XmlAccessorType(javax.xml.bind.annotation.XmlAccessType.FIELD)
public class Person implements java.io.Serializable {

static final long serialVersionUID = 1L;

private java.lang.String id;
private java.lang.String name;

@javax.xml.bind.annotation.adapters.XmlJavaTypeAdapter(org.kie.internal.jaxb.LocalDate XmIAdapter.c
lass)
private java.time.LocalDate dojoining;

public Person() {
}

public java.lang.String getld() {
return this.id;

}

public void setld(java.lang.String id) {
this.id = id;
}

public java.lang.String getName() {
return this.name;

}

public void setName(java.lang.String name) {
this.name = name;
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}

public java.time.LocalDate getDojoining() {
return this.dojoining;

}

public void setDojoining(java.time.LocalDate dojoining) {
this.dojoining = dojoining;

}

public Person(java.lang.String id, java.lang.String name,
java.time.LocalDate dojoining) {
this.id = id;
this.name = name;
this.dojoining = dojoining;

}
}

KIE Server REST APl M&#fllid. KIE APl % ff L /= Red Hat Decision Manager D2 SR L T &
Ty,

([} =355
e KIEServer B’ YA h—JLE N, BREINTWLWS (kie-server O—J)LAE|IY HTHNTWB1—
H—DBMDI—H—Z ERIBFREST). 1 VA M=ILA T 3 VIZDWTIL Planning a
Red Hat Decision Manager installation #58B L T 72X\,

e KIAR7—FT 4772 hELTDMNZOYTY MEEIRLT, KIEServeriZcF7O4LTH
<,

I mvn clean install

7OV bRy SF—=IELVTT IO XY b, BROWICERTAREETIVICEAT 2554
l&. Red Hat Decision Manager 7O ¥/ bRy r—Jbb LT O4 28R LTLE
Ty,

e KEQYTFT—®DIDICDMNETILAEZATWVWS, 1DUELEDETILIEET IHEAIE. ZOE
FILDEHMEEMS LVETIENVRETT,

FIR

. KIEServerRESTAPIZY RIRA YV MIT O ERTD/HHODR—RAURL AZRELFT, Zhic
. UTOEIMBETYT BITEO—HILTFTOM AV MOF 74 MEEFRALTWET),

e KRR b (localhost)

e K— K (8080)

e )L—bhIVFTF X (kie-server)
e ~NR—2 REST/\2X (services/rest/)

REERTOS T hTOO—AILTTOA4 XY MISIFBR—R URL O
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34

http://localhost:8080/kie-server/services/rest/server/containers/traffic-violation_1.0.0-
SNAPSHOT

Y -EEEGERELIT,

1—Y%—%KIEServer REICEEERET D&, I——REIVNNRT—REERT S HTTP
Basic SREIMNERAINE T, EREMRIIIESZICIE. 1 —H —IC kie-server L —)LHRET
ER

LU DB, curl EXRICERAEBRZEMS 5 A%F 2R LET.
I curl -u username:password <request>

Red Hat Single Sign-On % {#f L T KIE Server 232 E L TW3i5&IE. BERIIRT7S—h—2
VHBETT,

I curl -H "Authorization: bearer STOKEN" <request>

CEBREBEDOEREIEELET T, RESTAPITY RRA ¥ M JSON & XML OEHDEXA

FATE BRANY S —ZFRALTEREINIT,

JSON
I curl -H "accept: application/json" -H "content-type: application/json"
XML

I curl -H "accept: application/xml" -H "content-type: application/xml"

CWEBICIHSLCT, A LETYYavETILOY ANMINT AV TFF—DY ) —TT,

[GET] server/containers/{containerld}/dmn

curl Z3R 451

curl -u wbadmin:wbadmin -H "accept: application/xml" -X GET "http://localhost:8080/kie-
server/services/rest/server/containers/traffic-violation_1.0.0-SNAPSHOT/dmn"

B FILD XML HH

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<response type="SUCCESS" msg="Ok models successfully retrieved from container 'traffic-
violation_1.0.0-SNAPSHOT">
<dmn-model-info-list>
<model>
<model-namespace>https:/kiegroup.org/dmn/_60b01f4d-e407-43f7-848e-
258723b5fac8</model-namespace>
<model-name>Traffic Violation</model-name>
<model-id>_ 2CD7D1AA-BD84-4B43-AD21-B0342ADE655A</model-id>
<decisions>
<dmn-decision-info>
<decision-id>_23428EE8-DC8B-4067-8E67-9D7C53EC975F</decision-id>
<decision-name>Fine</decision-name>
</dmn-decision-info>
<dmn-decision-info>
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<decision-id> B5EEE2B1-915C-44DC-BE43-C244DC066FD8</decision-id>
<decision-name>Should the driver be suspended?</decision-name>
</dmn-decision-info>
</decisions>
<inputs>
<dmn-inputdata-info>
<inputdata-id>_CEB959CD-3638-4A87-93BA-03CD0OFB63AE3</inputdata-id>
<inputdata-names>Violation</inputdata-name>
<inputdata-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>tViolation</local-part>
<prefix></prefix>
</inputdata-typeref>
</dmn-inputdata-info>
<dmn-inputdata-info>
<inputdata-id>_BOE810E6-7596-430A-B5CF-67CE16863B6C</inputdata-id>
<inputdata-name>Driver</inputdata-name>
<inputdata-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>tDriver</local-part>
<prefix></prefix>
</inputdata-typeref>
</dmn-inputdata-info>
</inputs>
<itemdefinitions>
<dmn-itemdefinition-info>
<itemdefinition-id>_9C758F4A-7D72-4D0OF-B63F-
2F5B8405980E</itemdefinition-id>
<itemdefinition-namex>tViolation</itemdefinition-name>
<itemdefinition-itemcomponent>
<dmn-itemdefinition-info>
<itemdefinition-id>_0B6FF1E2-ACE9-4FB3-876B-
5BB30B88009B</itemdefinition-id>
<itemdefinition-name>Code</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60b01f4d-e407-43f7-848e-
258723b5fac8</namespace-uri>
<local-part>string</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id> 27A5DA18-3CA7-4C06-81B7-
CF7F2F050E29</itemdefinition-id>
<itemdefinition-name>date</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>date</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
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<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_8961969A-8A80-4F12-B568-
346920C0F038</itemdefinition-id>
<itemdefinition-name>type</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>string</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_7450F12A-3E95-4D5E-8DCE-
2CB1FAC2BDD4</itemdefinition-id>
<itemdefinition-name>speed limit</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60b01f4d-e407-43f7-848e-
258723b5fac8</namespace-uri>
<local-part>number</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_0A9A6F26-6C14-414D-A9BF-
765E5850429A</itemdefinition-id>
<itemdefinition-name>Actual Speed</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>number</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
</itemdefinition-itemcomponent>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_13C7EFD8-B85C-43BF-94D3-
14FABE39A4A0</itemdefinition-id>
<itemdefinition-name>tDriver</itemdefinition-name>
<itemdefinition-itemcomponent>
<dmn-itemdefinition-info>
<itemdefinition-id>_EC11744C-4160-4549-9610-
2C757F40DFE8</itemdefinition-id>
<itemdefinition-name>Name</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
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<local-part>string</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_E95BE3DB-4A51-4658-A166-
02493EAAC9D2</itemdefinition-id>
<itemdefinition-name>Age</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>number</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_7B3023E2-BC44-4BF3-BF7E-
773C240FB9AD</itemdefinition-id>
<itemdefinition-name>State</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>string</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id> 3D4B49DD-700C-4925-99A7-
3B2B873F7800</itemdefinition-id>
<itemdefinition-namex>city</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>string</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_B37C49E8-B0D9-4B20-9DC6-
D655BB1CA7B1</itemdefinition-id>
<itemdefinition-name>Points</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>number</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
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<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
</itemdefinition-itemcomponent>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id> A4077C7E-B57A-4DEE-9C65-
7769636316F3</itemdefinition-id>
<itemdefinition-namex>tFine</itemdefinition-name>
<itemdefinition-itemcomponent>
<dmn-itemdefinition-info>
<itemdefinition-id> 79B152A8-DE83-4001-B88B-
52DFF0D73B2D</itemdefinition-id>
<itemdefinition-name>Amount</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>number</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id> D7CB5F9C-9D55-48C2-83EE-
D47045EC90D0</itemdefinition-id>
<itemdefinition-name>Points</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FAC8</namespace-uri>
<local-part>number</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
</itemdefinition-itemcomponent>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
</itemdefinitions>
<decisionservices/>
</model>
</dmn-model-info-list>
</response>

B FILD IJSON H 7

{
"type" : "SUCCESS",

"msg" : "OK models successfully retrieved from container Traffic-Violation_1.0.0-
SNAPSHOT",
"result" : {
"dmn-model-info-list" : {
"models" : [ {
"model-namespace" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
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"model-name" : "Traffic Violation",

"model-id" : "_2CD7D1AA-BD84-4B43-AD21-B0342ADE6G55A",
"decisions” : [ {
"decision-id" : "_23428EE8-DC8B-4067-8E67-9D7C53EC975F",
"decision-name" : "Fine"
b {
"decision-id" : "_B5EEE2B1-915C-44DC-BE43-C244DC066FD8",
"decision-name" : "Should the driver be suspended?"

b,
"inputs" : [ {
"inputdata-id" : "_CEB959CD-3638-4A87-93BA-03CDOFB63AE3",
"inputdata-name" : "Violation",
"inputdata-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "tViolation",
"prefix" : "
}
b {
"inputdata-id" : "_BOE810E6-7596-430A-B5CF-67CE16863B6C",
"inputdata-name" : "Driver",
"inputdata-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "tDriver",
"prefix" : "
}
b,
"itemDefinitions" : [ {
"itemdefinition-id" : "_13C7EFD8-B85C-43BF-94D3-14FABE39A4AQ",
"itemdefinition-name" : "tDriver",
"itemdefinition-typeRef" : null,
"itemdefinition-itemComponent” : [ {
"itemdefinition-id" : "_EC11744C-4160-4549-9610-2C757F40DFE8",
"itemdefinition-name" : "Name",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "string",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_E95BE3DB-4A51-4658-A166-02493EAAC9D2",
"itemdefinition-name" : "Age",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "number",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false

b o
"itemdefinition-id" : "_7B3023E2-BC44-4BF3-BF7E-773C240FBOAD",
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"itemdefinition-name" : "State",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "string",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_3D4B49DD-700C-4925-99A7-3B2B873F7800",
"itemdefinition-name" : "City",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "string",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_B37C49E8-B0D9-4B20-9DC6-D655BB1CA7B1",
"itemdefinition-name" : "Points",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "number",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false

1,

"itemdefinition-isCollection” : false
b {
"itemdefinition-id" : "_A4077C7E-B57A-4DEE-9C65-7769636316F3",
"itemdefinition-name" : "tFine",
"itemdefinition-typeRef" : null,
"itemdefinition-itemComponent” : [ {
"itemdefinition-id" : "_79B152A8-DE83-4001-B88B-52DFF0D73B2D",
"itemdefinition-name" : "Amount",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS",
"local-part" : "number",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_D7CB5F9C-9D55-48C2-83EE-D47045EC90D0",
"itemdefinition-name" : "Points",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS",
"local-part" : "number",
"prefix" : "
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b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
3,
"itemdefinition-isCollection” : false
b {
"itemdefinition-id" : "_9C758F4A-7D72-4D0OF-B63F-2F5B8405980E",
"itemdefinition-name" : "tViolation",
"itemdefinition-typeRef" : null,
"itemdefinition-itemComponent” : [ {
"itemdefinition-id" : "_0B6FF1E2-ACE9-4FB3-876B-5BB30B88009B",
"itemdefinition-name" : "Code",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "string",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_27A5DA18-3CA7-4C06-81B7-CF7F2F050E29",
"itemdefinition-name" : "Date",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "date",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_8961969A-8A80-4F12-B568-346920C0F038",
"itemdefinition-name" : "Type",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "string",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_7450F12A-3E95-4D5E-8DCE-2CB1FAC2BDD4",
"itemdefinition-name" : "Speed Limit",
"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "number",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false
b
"itemdefinition-id" : "_0A9A6F26-6C14-414D-A9BF-765E5850429A",
"itemdefinition-name" : "Actual Speed",
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"itemdefinition-typeRef" : {
"namespace-uri" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part" : "number",
"prefix" : "
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection” : false

1,

"itemdefinition-isCollection" : false

b,
"decisionServices" : [ ]
}
}
}
}

5 ETIVEEITLET,
[POST] server/containers/{containerld}/dmn

pa )

model-namespace ODEMIFBHER I N, &1 —HF—TEALRY X9, model-
namespace & model-name OEMEHN T 704 INTVWBETILDEDICER
THIEEMRBLTLLEIW,

curl Z3R 451

curl -u wbadmin:wbadmin -H "accept: application/json" -H "content-type: application/json" -X
POST "http://localhost:8080/kie-server/services/rest/server/containers/traffic-violation_1.0.0-
SNAPSHOT/dmn" -d "{ \"model-namespace\" : \"https://kiegroup.org/dmn/_60B01F4D-E407-
43F7-848E-258723B5FACS8\", \"model-name\" : \"Traffic Violation\", \"dmn-context\" :
{\"Driver\" : {\"Points\" : 15}, \"Violation\" : {\"Type\" : \"speed\", \"Actual Speed\" : 135, \"Speed
Limit\" : 100}}}"

JSON ZKH:

{
"model-namespace" : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-

258723B5FACS8",
"model-name" : "Traffic Violation",
"dmn-context" :
{
"Driver" :

{
"Points" : 15
}

"Violation" :

{

llTypell : "Speed",
"Actual Speed" : 135,
"Speed Limit" : 100
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}
}
}

XML ZE3kfI (JAXB FZR):

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<dmn-evaluation-context>
<dmn-context xsi:type="jaxbListWrapper" xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Violation">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Type">
<value xsi:type="xs:string"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">speed</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Speed Limit">
<value xsi:type="xs:decimal"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">100</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Actual Speed">
<value xsi:type="xs:decimal"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">135</value>
</element>
</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Driver">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Points">
<value xsi:type="xs:decimal"
xmlins:xs="http://www.w3.0rg/2001/XMLSchema">15</alue>
</element>
</value>
</element>
</dmn-context>
</dmn-evaluation-context>

y 3!

ZXRICIEK, ZOHRICHDDLT, UTOERIUVETT,
o EFIIDELREIZEM

e EFILE

o ANEZELIAVTFANATV Vb
JSON & H:

{
"type": "SUCCESS",

"msg": "OK from container 'Traffic-Violation_1.0.0-SNAPSHOT",
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"result": {
"dmn-evaluation-result": {
"messages": [],
"model-namespace": "https://kiegroup.org/dmn/_7D8116DE-ADF5-4560-A116-
FE1A2EAFFF48",
"model-name": "Traffic Violation",
"decision-name": [],
"dmn-context": {
"Violation": {
"Type": "speed",
"Speed Limit": 100,
"Actual Speed": 135
b
"Should Driver be Suspended?": "Yes",
"Driver": {
"Points": 15
I3
"Fine": {
"Points": 7,
"Amount": 1000
}
b

"decision-results": {
"_E1AF5AC2-E259-455C-96E4-596E30D3BC86": {
"messages": [],
"decision-id": "_E1AF5AC2-E259-455C-96E4-596E30D3BC86",
"decision-name": "Should the Driver be Suspended?",
"result": "Yes",
"status": "SUCCEEDED"
b
"_D7F02CEO0-AF50-4505-AB80-C7D6DE257920": {
"messages": [],
"decision-id": "_D7F02CEO0-AF50-4505-AB80-C7D6DE257920",
"decision-name": "Fine",
"result": {
"Points": 7,
"Amount": 1000

I3
"status": "SUCCEEDED"

XML (JAXB =) & H:

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<response type="SUCCESS" msg="OK from container 'Traffic_1.0.0-SNAPSHOT">
<dmn-evaluation-result>
<model-namespace>https://kiegroup.org/dmn/_A4BCA8B8-CF08-433F-93B2-
A2598F19ECFF</model-namespace>
<model-name>Traffic Violation</model-name>
<dmn-context xsi:type="jaxbListWrapper"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<type>MAP</type>
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<element xsi:type="jaxbStringObjectPair" key="Violation">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Type">
<value xsi:type="xs:string"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">speed</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Speed Limit">
<value xsi:type="xs:decimal"
xmlins:xs="http://www.w3.0rg/2001/XMLSchema">100</alue>
</element>
<element xsi:type="jaxbStringObjectPair" key="Actual Speed">
<value xsi:type="xs:decimal"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">135</value>
</element>
</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Driver">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Points">
<value xsi:type="xs:decimal"
xmlins:xs="http://www.w3.0rg/2001/XMLSchema">15</alue>
</element>
</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Fine">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Points">
<value xsi:type="xs:decimal"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">7</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Amount">
<value xsi:type="xs:decimal"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">1000</value>
</element>
</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Should the driver be suspended?">
<value xsi:type="xs:string"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">Yes</value>
</element>
</dmn-context>
<messages/>
<decisionResults>
<entry>
<key>_4055D956-1C47-479C-B3F4-BAEB61F1C929</key>
<value>
<decision-id>_4055D956-1C47-479C-B3F4-BAEB61F1C929</decision-id>
<decision-name>Fine</decision-name>
<result xsi:type="jaxbListWrapper"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Points">
<value xsi:type="xs:decimal"
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xmins:xs="http://www.w3.0rg/2001/XMLSchema">7</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Amount">
<value xsi:type="xs:decimal"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">1000</value>
</element>
</result>
<messages/>
<status>SUCCEEDED</status>
</value>
</entry>
<entry>
<key>_8A408366-D8E9-4626-ABF3-5F69AA01F880</key>
<value>
<decision-id> 8A408366-D8E9-4626-ABF3-5F69AA01F880</decision-id>
<decision-name>Should the driver be suspended?</decision-name>
<result xsi:type="xs:string" xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">Yes</result>
<messages/>
<status>SUCCEEDED</status>
</value>
</entry>
</decisionResults>
</dmn-evaluation-result>
</response>
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FABRDBF
B

BERMD
$HiEX
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GESEZEE1 D)
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IVTAT14—0UFR]1
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(ZB#2D)

(v ROZEE1D)
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CESHEH 1 D)
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Yy ROITVT4
TA4—DUZA1D
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IVTATA—DUFR2
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(ZB#2D)
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R3RZEME < 1078380

IVT474— <640
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IVF414714—«<500
{E <520

BR%ZEMHE < 10M168

IVF4714— <1096
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BR%RZEME < 1013374

IVF4T714—<T752

& =50

BRERZME < 10M277

REMT
72Uy VRP
Web
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FIFHE
B MISTA
2013

WLy 2 (B
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IHEMITC
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g

taskassigning
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FALI MY

ok — IVTATA—ITR] Iv7F14714—<1560 IHEMT travelingtournament
FAVS e BRWTTP
B<=78
(E#12)
BRFERZH < 1072301
JZ2 % IVTATA—YFR] IVT474—«<500 IFIFIRE cheaptimeschedulin
Wz 22 o) #9 ICON g
Fa— & <100 & &£ U~ <288 Energy
)% (E#22)
BRZEME <« 10720078
B& IVFAT14—9P3R1T IVvF14T1—<11 WWZ (8  investment
o) HHER)
& = 1000
(Z#12)
BRREMHE < 1074
REBAYT IVTATA—Y TR IVT4714— <216 WLz (%  conferencescheduli
Ja—) ) HHAER) ng
E<=18 8L U <20
(Z#22)
BRFRZH < 107552
By oY IVTATA—T TR IVTA4T14— <47 WWx (8  rocktour
7 — e HHER)
& <48
(EHEH 1)
BRFERZH < 10759
(v NOZEH 4 D)
v ROIVT4
TA—UZRX12
(BEI>Y v ROZH1D)
finzet s IVFATA—YU5R1 IVF4T714—<4375 LWLz (#  flightcrewschedulin
HEDZR ) #HAEE) ¢
yvg (E#8H12)
RFEZEMHE < 1072578
Yy ROIVT 4
TA—UZRX12
(BE>Y v ROZH1D)
96.NV 41—~

N1 ZXDFTAR—RIZ, DY 1 —VIZROENBWIT 4 —2ICn@DI 41—V %BIFEFT, RE—
BN 14—V )ViE, n=8D8@EDY 1 —V/RXJLTT,

54


http://mat.tepper.cmu.edu/TOURN/
https://web.archive.org/web/20170223060433/http://iconchallenge.insight-centre.org/challenge-energy
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Wir

Wir

%4
o NHIBLYNITFOFTRAR—RKEFEARHLZTT,
o FIRR—KIInBDYV1—VEEZZEY,

o VA=D1 —VICEONABWEDICEBELE T, 714 —Vid, BUKERLE FEER
. WAREICHZMBDI 1 —VERBIENTEET,

AKETIE, 42094 —V RN EERFELTEZALTVWET,
DLTFAREINSETY,

B914 DY 1 — R XIVDE - T-f&

W N H O
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EERORRIZ. A1EBO(BLTVTBOEDO) DY 1 —VUHABEWCEHEARNSZOTHEE>TWEYT, BOD
DA4—VEENMIEEMBD Y 4+ —VICEONBRVEDICTEEVWDFIRFIEFTEZETL, nf@DY 1 —
VB EVWIHEIIGERLET,

LIFIFIEELWETY,

B19.2 7 4 — 4 ED/XZXIVDIE L WM

W N +H O

g

TRTCOEWHIBE-INTVWDDT, TNHIERTT,

NY4—YNRX)LTIE, ERI’EREETIHENZA2HYET, HEDnNICHLTEIONDMEER
DIFTBHDOTIFRL, BEDnICHITDELWEA 1 DEXHTIEICTA—HARALET .

RIRE DR

4queens has 4 queens with a search space of 256.
8queens has 8 queens with a search space of 10"7.
16queens has 16 queens with a search space of 10719.
32queens has 32 queens with a search space of 10"48.
64queens has 64 queens with a search space of 107115.
256queens has 256 queens with a search space of 10"616.

n74—>F, IDEROY Y TIILE LTEREINhTWSEEZH, BELEIEIIATVWERA, TRICED
MHbd, 74—V 64@ICA > TEBRICWIEBTEEY, AR ZBEEZMADE. 71—V
5000 AL EICA > CTHBEICH R TI DI EMNTIAINTUVWET,

961N A4 —VDRAAVETIV
ZDFEITIE, 42DV 14—V DBBEERTDRAAVETILEFERALEY,
o KAAYVETIDER
BYRRAA VETIAGFERATRE, TSV /OREALYERBICIEBRL, fkdss

LR nZ4—VDBPIDRAAVETILTY,
public class Column {

private int index;

// ... getters and setters

}
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public class Row {
private int index;

// ... getters and setters

}

public class Queen {

private Column column;
private Row row;

public int getAscendingDiagonallndex() {...}
public int getDescendingDiagonallndex() {...}

// ... getters and setters

}

o RRTEODEHE
Queen 1 24 > Z (Tl Column (f3l: O (&% A, 11F%1 B) & & Row (fl: O 1&4T O, 11&1T1)
NEEFNZET,
FlEfTEE &I, RIEOWAR. BLUCEIEORAREEGTETSZIENTEET,

WEFTDAVTYIRE, FRAR—ROELBIMOBATVWET,
public class NQueens {
private int n;
private List<Column> columnList;
private List<Row> rowList;
private List<Queen> queenlList;

private SimpleScore score;

// ... getters and setters

}

o RDKDHA
12® NQueens 1 Y RA¥ >V Il Queen 1 Y APV ADY) A MDEFNhTWET, Zhd
Solution £ & L TR I . Solver bR L THAELE T,

ez, 404—>DY Y TILTIE, NQueens D getN() XV y RAEIZ4 %ZRLEF T,
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B19.3 7 1 — 4B DR

@

W N H O

K92 KA VETIDREDFEA

columnindex rowlndex ascendingDiagonallndex descendingDiagonalindex

(columnindex + rowlndex)  (columnindex - rowlndex)

Al 0 1 1(*%) 1
BO 1 0 1(*%) 1

c2 2 2 4 0
DO 3 0 (*) 3 3

PN DEI T 4=V 22HAL. Tl NBRELET 2BEE. 2 OOHPIEVERS T
ENTEET,

90.7. 07V KRNSOV

ZOBICEEY 3L, Red Hat EJL K® OptaPlanner 74 v 7 249 — b4 KZBRL T X

(AN

9.8. XEE—IL AT YV (TSP - XEE—IL AT )

BHEDYRPEDEIT, E—ILRTUAREERT, S8HA 1 ELIHETLL— MERLET,
ORI 714 FRFT AT ICEBEINTVWEY, Ihid, STEHET HHEROICHEIN/ZHEED 1
;Ttokﬁm\ﬁ¥§®>7hﬁ%@£\%@@@ﬂ%t—%ﬁ%@@ﬁ%@—ﬁtbfﬁ%éni

SEEIOF ]

dj38 has 38 cities with a search space of 10743.
europe40 has 40 cities with a search space of 10"46.
st70 has 70 cities with a search space of 10798.
pcb442 has 442 cities with a search space of 10%976.
lu980 has 980 cities with a search space of 1072504.

BIEDH#ZE
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https://access.redhat.com/documentation/ja-jp/red_hat_decision_manager/7.13/html-single/developing_solvers_with_red_hat_build_of_optaplanner_in_red_hat_decision_manager#assembly-optaplanner-quickstarts_developing-solvers
https://en.wikipedia.org/wiki/Travelling_salesman_problem
http://www.math.uwaterloo.ca/tsp/
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TSP DEHRIFEMTTN, BEBEOHRIIELIFEH LAY EY, IHIENP RE#EEETIETN, %<
DEHEORB L %K. BFEOBEDT—49 Yy MINT2RELMEIEZ. TOBREDT -4ty ML
THEFET S &, KBICELTDAEMEL DY £,

TSP optimal solution volatility

How much does the optimal selution change if we add 1 new location?

No effect Side effect Snowball effect

new

new new

4 ¥
\

I
\\

99. 7 =RV ZTDARYT Y a—)b

TZRIVZTTIE, BR4F—LD’EHYTHEEZLET, 4 DORERAERLEICF—LIZEIY HT
i_a—o

N— R

o HAF—LRIBICIALFIRENTE S,

o SINAH: HREICL > TEMTIERWVWF—LDH B,
FRFEE D HI#Y:

o NERBYLTEF—LIARAEGZTHEHNEZ (IFIF)BELICT S,
Y 7 M

o HFEIINE &EF— LN, ENPBEFENEITZEAHZRLICT S,
BIE DR

munich-7teams has 7 teams, 18 days, 12 unavailabilityPenalties and 72 teamAssignments with a
search space of 10760.
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B19.4 KXAVETI

Tennis class diagram

[ Day | [ Team ]

1 1 1 1

[ UnavailabilityPenalty | | @FfanningVariable
4 @~PlanningEntity
[ TeamAssignment ]
@PlanningEntityCollectionProperty
@PlanningSolution [

[ TennisSolution ]

9.10. REFEDAT Y a1—)b
REBIC. FBRECRBELZIVETET, REBEORIBERYIT,
IN— R
e MEDHK:2 DDRFN. BULHEICALRZZEZERATZIEETEARW,
o VWHODOHFEHE FURKBICHEINDIUNEDREZEZ 2 DEIYETEHIEIETIERL,

o RELINSMEDOPNAEAY REOHEEEEZNATERAVHETREEFEZT > TIWITR
LY,

o FEIHHICEHIL TKRT  SEIFERDBICHE>TRY Y a—)ILInBWnWEDICT 3,
hZE D #HIH:

o FENHFEE RAUREICHAEINZATDORFEZ 2 2FIYHETHIERETERY, Tk, R
DRFBEVADRFZZR UCEREICEIYETS I EIFTERL,

Y 7 MY
o BN TRIVa—IL: T RTDRFELETIBRITR A YV1—-ILT 3,

o RFMERBOBDKERME: REFBELRFBOMICIK., RETHLRHER1D2. KBZANZRBEN
H5b,
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o RFBDER: WTL TITOLNZ2RBOHZF/NRICHZA T, EE5LDNDRBLERLRITNIER
SIRVRIRZE TR T,

o HIIAKZIWVWEHENSEIYHTS: SMENEHR L TVWAWGEETH, TR ITZHDODSNES:
INAT 27012, KEVWHBELAZWTWIBAICIEZFDHENSEY KT TV RELDH S,

o MEDALM: KENEMRL TiThbh, KREOREZRN 2 DL YDRWEEICIE. REIFRL
HMETITOANRL,

SEEIOF ]

50meetings-160timegrains-5rooms has 50 meetings, 160 timeGrains and 5 rooms with a search
space of 101145.

100meetings-320timegrains-5rooms has 100 meetings, 320 timeGrains and 5 rooms with a search
space of 10"320.

200meetings-640timegrains-5rooms has 200 meetings, 640 timeGrains and 5 rooms with a search
space of 107701.

400meetings-1280timegrains-5rooms has 400 meetings, 1280 timeGrains and 5 rooms with a search
space of 1011522.

800meetings-2560timegrains-5rooms has 800 meetings, 2560 timeGrains and 5 rooms with a search
space of 10"3285.

O.1. I—RDKFEE| (ITC2007 TRACK3 - AN Fa1 5 LDRT Y 1 —)l)
ERE%e, BERBIUBRZEICBIVET TR V2L BHET,
N— R
o ERIDHIN: ZEANIE., EURRBICEEZ 2 DOZFRFOILIETIAL,
o AYFa1SLDEK: AV FaSLICIE. 2 0DBEAR UCRKBICEETEI EIETEAL,
e MEDODHEA:RAULKEDEUHERZEIC. 2 D0DREZENYHTEIERETEAW,
o MAARADERE (T—4ty NTEITERE): BFEICIFZEY B TONAWEREIH 2,
Y 7 M

o BEREDONBAK BEZONEARE, TOREEZZIZIFZEDOHLIVESZ L ATNITESR
LY,

o S/NROMEA B LI -RDEXDOHEBHRAEIX, HEICLDLIICT 2,

e N)Fa1ZLDREIRAULAYFITLIIEFNIHERIE. KETZEL (EfiLEFFEIQ)
®ET B,

o EREDAZEMRBALI—RDEFEXIIR CEREZEIYETINENH S,
Z DRI, International Timetabling Competition 2007 track 3 TEZEINTWE T,

SEEIOF ]

compO01 has 24 teachers, 14 curricula, 30 courses, 160 lectures, 30 periods, 6 rooms and 53
unavailable period constraints with a search space of 10"360.

comp02 has 71 teachers, 70 curricula, 82 courses, 283 lectures, 25 periods, 16 rooms and 513
unavailable period constraints with a search space of 10"736.
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http://www.cs.qub.ac.uk/itc2007/curriculmcourse/course_curriculm_index.htm
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compO03 has 61 teachers, 68 curricula, 72 courses, 251 lectures, 25 periods, 16 rooms and 382
unavailable period constraints with a search space of 10"653.

compO04 has 70 teachers, 57 curricula, 79 courses, 286 lectures, 25 periods, 18 rooms and 396
unavailable period constraints with a search space of 10"758.

compO05 has 47 teachers, 139 curricula, 54 courses, 152 lectures, 36 periods, 9 rooms and 771
unavailable period constraints with a search space of 10"381.

compO06 has 87 teachers, 70 curricula, 108 courses, 361 lectures, 25 periods, 18 rooms and 632
unavailable period constraints with a search space of 10"957.

comp07 has 99 teachers, 77 curricula, 131 courses, 434 lectures, 25 periods, 20 rooms and 667
unavailable period constraints with a search space of 10"1171.

compO08 has 76 teachers, 61 curricula, 86 courses, 324 lectures, 25 periods, 18 rooms and 478
unavailable period constraints with a search space of 10"859.

comp09 has 68 teachers, 75 curricula, 76 courses, 279 lectures, 25 periods, 18 rooms and 405
unavailable period constraints with a search space of 10"740.

comp10 has 88 teachers, 67 curricula, 115 courses, 370 lectures, 25 periods, 18 rooms and 694
unavailable period constraints with a search space of 10"981.

comp11 has 24 teachers, 13 curricula, 30 courses, 162 lectures, 45 periods, 5rooms and 94
unavailable period constraints with a search space of 10"381.

comp12 has 74 teachers, 150 curricula, 88 courses, 218 lectures, 36 periods, 11 rooms and 1368
unavailable period constraints with a search space of 10"566.

comp13 has 77 teachers, 66 curricula, 82 courses, 308 lectures, 25 periods, 19 rooms and 468
unavailable period constraints with a search space of 10"824.

comp14 has 68 teachers, 60 curricula, 85 courses, 275 lectures, 25 periods, 17 rooms and 486
unavailable period constraints with a search space of 10"722.

B95 KXAVETFIL

Curriculum course class diagram

[ Teacher | [ Day ]
1 1
( Curriculum ] | Timeslot |
* 1
[ Course | [ Period ] [ Room ]
1 1 1
@PlanningVariable
@PlanningVariable
. @PlanningEntity . | |
[ Lecture ]

@PlanningEntityCollectionProperty
@PlanningSolution

[ CourseSchedule ]
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O1.¥VDOBEIIYT (GOOGLE ROADEF 2012)
BE7OEAEZTIVICEIYYETET, 270€ICIE. TTIKTO (HRBIEINRTULAW EY YTHH
YEFd, FOERICEERTNR. EYY—X(CPU, XEY—RE)VDND—EEMVETY, Thik, 75
D RONZS Y ZDOFEIDGETTY,
N— R4

o RABE XV VICHIYHETER) Y —REZDEZBATIEWIFARWL,

o BARLY—ERODTOERIIFDYY VY TEITTIVNELH S,

o NELEALY—EROTOERIIEHDIZRICOBIEINENDH D,

o IKEFEAFR MBOY—ERIKETZIH—ERODT7OERIE. FOY—ERDEL TEFTTIHNE
»"H o,

o —MEMAFER: )Y —RICL>TIF—ENLRETDOIHY., TOYIVE, HFICEYETLNT:
ROVOEADRRBEICAT Y MIN3,

Y 7 MY
o B BIIVVDE)Y—ADEREBEAEBITIEWIFAL,

o AFOM FYY Y THAAIRR) Y —RAZ20HIET. SROFYVLETIIHRTESLIICE
Bx21 3,

o JOERDKEIORAN 7OERICIIHEI IR NHIFHEET B,
o H—EFRDBEIOAN H—ERICIIBREIR NIFRET B,

o HMIHDBEOAAN TV VALYV YBICTOERABETZE, ADDS BICEBEDFHEID
A RMDBERET B,

Z DAl the Google ROADEF/EURO Challenge 2012 TEZEINTWE T,
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£°
?‘Ooa‘"” CPU CPU
Memory
Metwork
CPU CPU
Memory Memory
Network Network

Traditional algorithm

{Construction Heuristic)
o 180% '100%

H
“
- L 1

Metwork

Cloud optimization is like Tetris

cPU
Memory

w5 ) owen

Network

OptaPlanner

(Construction Heuristic + Local Search)
180% '100%

Netwaork
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B19.6 {MfEiRE

Cloud optimization

Assign processes to machines more efficiently.

— Computers Users

e .
Maximum :

Processes capamty \/- ‘t
\1/ \J/ Cost ]r
= -j

l'll||

Needs to run h Same service Safot ’
on Linux (failover for each other) alely capacily
{load fragmenation)
CloudBalancing benchmark Average Min/Max # datasets Biggest dataset

Cloud hosting cost “18% 2% 5 i00meceses

OptaPlanner versus traditional algorithm with domain knowledge 5 mins Simulated Annealing vs First Fit Decreasing
MachineReassignment benchmark Average Min/Max # datasets Biggest dataset

. 0 25% 50k machines
Hardwa re CongeStlon '63 /0 -EJ?‘?E. <0 5k processes
OptaPlanner versus arbitrary feasible assignments 5 mins Tabu Search vs First Feasible Fit

Don't believe us? Run our open benchmarks yourself; http:/fwww.optaplanner.org/code/benchmarks.html

SEEIOF ]

model_ail_1 has 2 resources, 1 neighborhoods, 4 locations, 4 machines, 79 services, 100
processes and 1 balancePenalties with a search space of  10"60.

model_ail_2 has 4 resources, 2 neighborhoods, 4 locations, 100 machines, 980 services, 1000
processes and 0 balancePenalties with a search space of 1072000.

model_ai_3 has 3 resources, 5 neighborhoods, 25 locations, 100 machines, 216 services, 1000
processes and 0 balancePenalties with a search space of 1072000.

model_ail_4 has 3 resources, 50 neighborhoods, 50 locations, 50 machines, 142 services, 1000
processes and 1 balancePenalties with a search space of 10"1698.

model_ail_5 has 4 resources, 2 neighborhoods, 4 locations, 12 machines, 981 services, 1000
processes and 1 balancePenalties with a search space of 1071079.

model_a2_1 has 3 resources, 1 neighborhoods, 1 locations, 100 machines, 1000 services, 1000
processes and 0 balancePenalties with a search space of 1072000.

model_a2_2 has 12 resources, 5 neighborhoods, 25 locations, 100 machines, 170 services, 1000
processes and 0 balancePenalties with a search space of 1072000.

model_a2_3 has 12 resources, 5 neighborhoods, 25 locations, 100 machines, 129 services, 1000
processes and 0 balancePenalties with a search space of 1072000.

model_a2_4 has 12 resources, 5 neighborhoods, 25 locations, 50 machines, 180 services, 1000
processes and 1 balancePenalties with a search space of 1071698.

model_a2_5 has 12 resources, 5 neighborhoods, 25 locations, 50 machines, 153 services, 1000
processes and 0 balancePenalties with a search space of 1071698.

model_b_1 has 12 resources, 5 neighborhoods, 10 locations, 100 machines, 2512 services, 5000
processes and 0 balancePenalties with a search space of 10710000.

model_b_2 has 12 resources, 5 neighborhoods, 10 locations, 100 machines, 2462 services, 5000
processes and 1 balancePenalties with a search space of 10710000.
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model_b_3 has 6 resources, 5 neighborhoods, 10 locations, 100 machines, 15025 services, 20000
processes and 0 balancePenalties with a search space of 10740000.

model_b_4 has 6 resources, 5 neighborhoods, 50 locations, 500 machines, 1732 services, 20000
processes and 1 balancePenalties with a search space of 10153979.

model_b_5 has 6 resources, 5 neighborhoods, 10 locations, 100 machines, 35082 services, 40000
processes and 0 balancePenalties with a search space of 10780000.

model_b_6 has 6 resources, 5 neighborhoods, 50 locations, 200 machines, 14680 services, 40000
processes and 1 balancePenalties with a search space of 10792041.

model_b_7 has 6 resources, 5 neighborhoods, 50 locations, 4000 machines, 15050 services,
40000 processes and 1 balancePenalties with a search space of 107144082.

model_b_8 has 3 resources, 5 neighborhoods, 10 locations, 100 machines, 45030 services, 50000
processes and 0 balancePenalties with a search space of 107100000.

model_b_9 has 3 resources, 5 neighborhoods, 100 locations, 1000 machines, 4609 services,
50000 processes and 1 balancePenalties with a search space of 107150000.

model_b_10 has 3 resources, 5 neighborhoods, 100 locations, 5000 machines, 4896 services,
50000 processes and 1 balancePenalties with a search space of 107184948.

B19.7 KXA VETI

Machine reassignment class diagram

. dependency
[ Service k- [ Neighborhood |
1 1
(ProcessRequirement| [ MachineCapacity | Location
* & * * 1
. 1 1 1 1 * .
[ Process | [ Resource ] [ Machine ]
1 1 1
originalMachine
@PlanningVariable
1 @~PlanningEntity . .
[ ProcessAssignment ]
@PlanningEntityCollectionProperty
@PlanningSolution
[ MachineReassignment ]

9.13. Eo X R R

BHEOEMZEAL T, SBREOMDZLONL. BELZTEVEY, 1 20EMTHEBDEZL LM
ZERTHIEETEEIN, NETEZRERRERYDIHYFT,
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21

11
; 17

!
67 /100 ”
1'll 7

: P 95 /100
{ -
! -
! ff"
! 5 25 15
.|I l’ll L]
! ’ 28R 2
.|l .o"I - =-a
.'l 1.—"’ __a-‘;
! - -

\2\1 - 67 /100
11 97 /101 m
I 92 /100
1 2
2
0 :‘_
= Customer: demand 32 customers 742'69 fUE‘I

EARfBI (CVRP) DIEFMNIC, BFRERDEREN M > 2Bl (CVRPTW) £ H Y £7,
N— R
e HHOAE Hillld,. EHBTEEZBA TR EERI EN TR,
o B (CVRPTW D& ):
o HENEFE: BIDBAAICKET 58 ICIERES NN D,
o FEEXNIGORE: EMIFERICHIGL TWAKHE, BREICEEZD2MNENH B,

o EAEDEMFBNED HRE: BEDEBNEDIAICEMIZET 2TRMENH 2D, ERFHNTE
PETHBLTHOBERICHIST D2RENH S,

o EAENRELLMOIYERE: Eillld, BMENRE LMHMOYFRHITICEET 2H4EN
HB,

Y 7 NI

o LETIREE: EMARENY ZE5ERE (HY ) VOBER) 2R/NRICHIA 5,
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CVRP (Capacitated Vehicle Routing Problem) & CVRPTW (Capacitated Vehicle Routing Problem with
Time Window) (&, VRP Web TEZINTWE T,

B49.8 flifEiR %
Assign the delivery order of vehicles more efficiently.
Depot . ~— Delivery locations US'BI'S
Driver wage N
208 ihour 20 \ 1. . Capacity
" <20ton Supermarkets
N & retail stores
o
................. 10 [On .
/ Freight
Optional o RV ey, NEPIT B T 3 ton transportation
Can wait till tommorrow
Time window Buses, taxi's
Deliver between -~ s
8AM and 10 AM & airlines
Armared vehicle " e
mereg rEee ! Technicians
Expensive delivery - on the road
VehicleRouting benchmark (Belgium datasets) Average Min/Max # datasets Biggest dataset
5 2750 deliveries

Driving time -15%

OptaPlanner versus traditional algorithm with domain knowledge 5 mins Late Acceptance Nearby vs First Fit Decreasing
p g g

55 vehicles

Don't believe us? Run our open benchmarks yourself; http:/fwww.optaplanner.org/code/benchmarks.html

PR D
CVRP 4 Y 24 ¥ Z (BRI L):

belgium-n50-k10 has 1 depots, 10 vehicles and 49 customers with a search space of
10174.

belgium-n100-k10 has 1 depots, 10 vehicles and 99 customers with a search space of
10770.

belgium-n500-k20 has 1 depots, 20 vehicles and 499 customers with a search space of
1071168.

belgium-n1000-k20 has 1 depots, 20 vehicles and 999 customers with a search space of
1072607.

belgium-n2750-k55 has 1 depots, 55 vehicles and 2749 customers with a search space of
10"8380.

belgium-road-km-n50-k10  has 1 depots, 10 vehicles and 49 customers with a search space of
10174,

belgium-road-km-n100-k10 has 1 depots, 10 vehicles and 99 customers with a search space of
10770.

belgium-road-km-n500-k20 has 1 depots, 20 vehicles and 499 customers with a search space of
1071168.

belgium-road-km-n1000-k20 has 1 depots, 20 vehicles and 999 customers with a search space of
1072607.

belgium-road-km-n2750-k55 has 1 depots, 55 vehicles and 2749 customers with a search space of
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1078380.

belgium-road-time-n50-k10 has 1 depots, 10 vehicles and 49 customers with a search space of

10774.

belgium-road-time-n100-k10 has 1 depots, 10 vehicles and 99 customers with a search space of

107170.

belgium-road-time-n500-k20 has 1 depots, 20 vehicles and 499 customers with a search space of

10"1168.

belgium-road-time-n1000-k20 has 1 depots, 20 vehicles and 999 customers with a search space of

1072607.
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belgium-road-time-n2750-k55 has 1 depots, 55 vehicles and 2749 customers with a search space of

1078380.

belgium-d2-n50-k10

10774.

belgium-d3-n100-k10

10770.

belgium-d5-n500-k20

10"1168.

belgium-d8-n1000-k20

1072607.

belgium-d10-n2750-k55

1078380.

A-n32-k5
A-n33-k5
A-n33-k6
A-n34-k5
A-n36-k5
A-n37-k5
A-n37-k6
A-n38-k5
A-n39-k5
A-n39-k6
A-n44-k7
A-n45-k6
A-n45-k7
A-n46-k7
A-n48-k7
A-n53-k7
A-n54-k7
A-n55-k9
A-n60-k9
A-n61-k9
A-n62-k8
A-n63-k9

has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,
has 1 depots,

has 2 depots, 10 vehicles and 48 customers with a search space of
has 3 depots, 10 vehicles and 97 customers with a search space of
has 5 depots, 20 vehicles and 495 customers with a search space of
has 8 depots, 20 vehicles and 992 customers with a search space of

has 10 depots, 55 vehicles and 2740 customers with a search space of

5 vehicles and
5 vehicles and
6 vehicles and
5 vehicles and
5 vehicles and
5 vehicles and
6 vehicles and
5 vehicles and
5 vehicles and
6 vehicles and
7 vehicles and
6 vehicles and
7 vehicles and
7 vehicles and
7 vehicles and
7 vehicles and
7 vehicles and
9 vehicles and
9 vehicles and
9 vehicles and
8 vehicles and
9 vehicles and

31 customers with a search space of
32 customers with a search space of
32 customers with a search space of
33 customers with a search space of
35 customers with a search space of
36 customers with a search space of
36 customers with a search space of
37 customers with a search space of
38 customers with a search space of
38 customers with a search space of
43 customers with a search space of
44 customers with a search space of
44 customers with a search space of
45 customers with a search space of
47 customers with a search space of
52 customers with a search space of
53 customers with a search space of
54 customers with a search space of
59 customers with a search space of
60 customers with a search space of
61 customers with a search space of
62 customers with a search space of

10740.
10741.
10742.
10743.
10746.
10748.
10749.
10749.
10751.
10752.
10761.
10762.
10763.
10"65.
10768.
10777.
10779.
10782.
10791.
10798.
10794.
10797.

A-n63-k10 has 1 depots, 10 vehicles and 62 customers with a search space of 10798.
A-n64-k9 has 1 depots, 9 vehicles and 63 customers with a search space of 10799.
A-n65-k9 has 1 depots, 9 vehicles and 64 customers with a search space of 10101.
A-n69-k9 has 1 depots, 9 vehicles and 68 customers with a search space of 107108.
A-n80-k10 has 1 depots, 10 vehicles and 79 customers with a search space of 107130.
F-n45-k4 has 1 depots, 4 vehicles and 44 customers with a search space of 10760.
F-n72-k4 has 1 depots, 4 vehicles and 71 customers with a search space of 107108.
F-n135-k7 has 1 depots, 7 vehicles and 134 customers with a search space of 107240.

CVRPTW A Y24 v R (BRE#EH Y ):

I belgium-tw-d2-n50-k10 has 2 depots, 10 vehicles and 48 customers with a search space of
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70

10774.

belgium-tw-d3-n100-k10 has 3 depots, 10 vehicles and 97 customers with a search space of

107170.

belgium-tw-d5-n500-k20 has 5 depots, 20 vehicles and 495 customers with a search space of

10"1168.

belgium-tw-d8-n1000-k20 has 8 depots, 20 vehicles and 992 customers with a search space of

1072607.

belgium-tw-d10-n2750-k55 has 10 depots, 55 vehicles and 2740 customers with a search space of

10"8380.
belgium-tw-n50-k10
10174.
belgium-tw-n100-k10
107170.
belgium-tw-n500-k20
1071168.
belgium-tw-n1000-k20
1072607.
belgium-tw-n2750-k55
10"8380.

Solomon_025 C101
10740.
Solomon_025 C201
10740.
Solomon_025 R101
10740.
Solomon_025 R201
10740.
Solomon_025 RC101
10740.

Solomon_025 RC201
10740.
Solomon_100_C101
10785.
Solomon_100_C201
10785.
Solomon_100_R101
107185.
Solomon_100_R201
107185.
Solomon_100_RC101
10785.
Solomon_100_RC201
107185.

Homberger_0200_C1_2_1 has 1 depots,

107429.

Homberger_0200_C2_2_1 has 1 depots,

107429.

Homberger_0200_R1_2_1 has 1 depots,

107429.

Homberger_0200_R2_2_1 has 1 depots,

107429.

has 1 depots, 10 vehicles and 49 customers with a search space of

has 1 depots, 10 vehicles and 99 customers with a search space of
has 1 depots, 20 vehicles and 499 customers with a search space of
has 1 depots, 20 vehicles and 999 customers with a search space of

has 1 depots, 55 vehicles and 2749 customers with a search space of

has 1 depots, 25 vehicles and 25 customers with a search space of

has 1 depots, 25 vehicles and 25 customers with a search space of
has 1 depots, 25 vehicles and 25 customers with a search space of
has 1 depots, 25 vehicles and 25 customers with a search space of
has 1 depots, 25 vehicles and 25 customers with a search space of
has 1 depots, 25 vehicles and 25 customers with a search space of
has 1 depots, 25 vehicles and 100 customers with a search space of
has 1 depots, 25 vehicles and 100 customers with a search space of
has 1 depots, 25 vehicles and 100 customers with a search space of
has 1 depots, 25 vehicles and 100 customers with a search space of
has 1 depots, 25 vehicles and 100 customers with a search space of
has 1 depots, 25 vehicles and 100 customers with a search space of
50 vehicles and 200 customers with a search space of
50 vehicles and 200 customers with a search space of
50 vehicles and 200 customers with a search space of

50 vehicles and 200 customers with a search space of

Homberger_0200_RC1_2_ 1 has 1 depots, 50 vehicles and 200 customers with a search space of

107429.

Homberger_0200_RC2_2_ 1 has 1 depots, 50 vehicles and 200 customers with a search space of

107429.
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Homberger_0400_C1_4_1 has 1 depots, 100 vehicles and 400 customers with a search space of
107978.

Homberger_0400_C2_4_1 has 1 depots, 100 vehicles and 400 customers with a search space of
107978.

Homberger_0400_R1_4_1 has 1 depots, 100 vehicles and 400 customers with a search space of
107978.

Homberger_0400_R2_4_1 has 1 depots, 100 vehicles and 400 customers with a search space of
107978.

Homberger_0400_RC1_4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
107978.

Homberger_0400_RC2_4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
107978.

Homberger_0600_C1_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
107M571.

Homberger_0600_C2_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
107M571.

Homberger_0600_R1_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
107M571.

Homberger_0600_R2_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
107M571.

Homberger_0600_RC1_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
107M571.

Homberger_0600_RC2_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
107M571.

Homberger_0800_C1_8_1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

Homberger_0800_C2_8_1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

Homberger_0800_R1_8_1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

Homberger_0800_R2_8_1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

Homberger_0800_RC1_8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

Homberger_0800_RC2_8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

Homberger_1000_C110_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1072840.

Homberger_1000_C210_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1072840.

Homberger_1000_R110_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1072840.

Homberger_1000_R210_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1072840.

Homberger_1000_RC110_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1072840.

Homberger_1000_RC210_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1072840.

9.13.1. A ERED KA A VEFTIL
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Vehicle routing class diagram

@~PlanningSolution

[ VehicleRoutingSolution ]
@PlanningEntityCollectionProperty
@PlanningEntity
[ Standstill ]<} Customer
& & . .
@PlanningVariable read:,lleme Shadow variables
[ ousStandsiil dueTime
previousstandsi serviceDuration | E'"“'a!T"“;Z -
. 0.1 . i previousS.departureTime
nextCustomer arrivalTime - + travelTime
e departureTime -
vehicle ... ... departureTime =
. max(arrivalTime, readyTime)
1 + serviceDuration
‘ Vehicle |
- B EONINOT nextCustomer =
readyTime e inverse of previousStandstill
dueTime R .
" T, .ureh|c|e =
(this instanceof Vehicle)
1 1 1 ? this : previousS.vehicle
[ Depot ] [ Location ]

BrfEids Y DEERBDO R XA VETILTIE, v NROEROBEEZLSALET., 22952
T. arrivalTime %> departureTime R ED TO/NRT 4 =B RAA VEFITEEFIATE 2720, HK
HLYBRICKRRTEET,

E#RERRE Tl < BB DR

Bk, ERERMZEBHTLIOTERL, EBVEREREZERATILNENHYITT, EVRRADERD
5FBHE, INIFFEBICEETY,
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Vehicle routing distance type

Can we optimize for air distances, when we need road distances or driving times?

Optimized for ...

... air distance

Mo . =
- -~
& . 2 . T
RS e Q ) —
... road distance _ @ :
m 1244125 .
S Y b s
- i Tw
o --_';"'::_;:‘ ™. 2327.32 km 118 632 sec
... driving time o _ 3.8% worse 4.0% worse
- -2 ™. 224315km 115516 sec
{ * __: ﬁ H _ ) best 1.2% worse
.- . 2 300.32 km 114 105 sec
»

2.5% worse best

REETIVTY ZLTIE, 2E20HEHARRETITWVS (TIhIE, FFIICETEINTWS) BEICIE.
CHIFFICEETEHY FEA. EREBIFEHTHIOLEIHY THA, T, BEFE., 77v>a
RN, FEEBNEBHEZFERATZIEETEET, GraphHopper (BHIAAAIRER AT 7 T4 > Java
I > V), OpenMapQuest (web H—ERX)., Google Maps Client APl (web #—EX) %2 &, BEIR

NeERICFHE T SRM’HY T,
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Integration with real maps

Google Maps or GraphHopper (OpenStreetMap) calculate distances, OptaPlanner optimizes the trips.

Locations
with latitude and longitude

Render in browser

F 7. Leaflet ¥ Google Maps for developers 72 &, L V¥ ) Vv 74 2EMEERHY 7,

74

Google Maps
REST Client

o

GraphHopper
REST or local

Google Maps
JavaScript

Leaflet.js

Fetch distance matrix
for every pair of locations

@ ABCD

0 50 80 90 50
50 0 30 3060
8030 0 3030
903230 0 40
50603040 0

=2 OptaPlanner

Optimize trips
under hard and soft constraints

@ ABCD

JavaScript

Dowm> 4|7

50
30
30
30
50
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https://developers.google.com/maps/
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Leaflet.js Google Maps

&t /

5 Map | Satellite I'
"y = LIS sr=r-11

Denain -
) R
Le Quesnoy. ‘]

 Aulnoye-Aymeries 7
e T e i
s a 1 e
Alhert’,/ ‘i_.'-af-."‘.:\ *-\‘ "Eou;rwi :-! "'_'E:
t‘"E: ! g . _.MI"FtJU_ __E. 1
= Report & miap eror |

GraphHopper %7z Google Map Directions Z{#H L TEEOREEZL V5 ) VvV TH I ELAETT
A, SRERCRENELRDH, FIETIIREFZERT 2O’EEICRY X7,
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.

Beriﬁgen
L }
Aarsézhot :
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aubou;dlnﬁ]

i [pE=, Carvin £ ! ; _ \ hleide
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7 v |
{ __“\}gnain Mﬂ‘:;c’,?:' 4 ¢, i : f ;

o
Eambral Le Quesnoy .
Caudry Aulnoye-Aymeries

—
¥

Gi

Luxembourg

(77 Tergnier
ig Clty

i . qu Chauny iC \ ] .' S NI | b
{'Salnt JI|IST en- ChaUSsFe r ;'r: He}tslrl_el | ey BE‘ c3 iy
au!.r'les =¥ Comdieane. ™. : Bl Map data ©2015 GeoBams—DEfBKG {@200‘3] Googie | Terms of Usé - Reportamﬂp efmar

2 mEOBE}E L. OptaPlanner THERAINZDEE Lﬂ—ﬁﬁx#"&ﬁﬁﬁ?'é,m TERLTLEIWN,
fo& ZIE. GraphHopper &7 7 #JL M T, RETIFAL, REORBERLET, ZED GPS RO
km (F7E~ A I)V) DER#%ZERA L T, OptaPlanner T%fﬁ@%ﬁﬂ%%i@k LanEIcLTLES

UTFD&EDIC, ERBELEIEXHEINDAREELHY T,
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Road distance triangle inequality

Routes and trips must optimize the same property to avoid suboptimal solutions.

Shortest GPS routes Goal: shortest trip

using shortest GPS routes

rA }C :—E rD »
60 + 50 + 30 + 30 + 40 = 210km

optima

Goal: shortest trip
using fastest GPS routes

Goal: fastest trip
using shortest GPS routes

C
| 4 0min
30|" I'IIB D
. 50min

* 30mi

F ...l
N By
50min
* A » B ¥ C * D *
50 + 30 + 30 + 40 + 50 = 200min

suboptimal

Goal: fastest trip
using fastest GPS routes

C 60km Klulgtus triargle i'l-’lULl..L.Ialﬁ}" C 60km C
. oA A i+ Bl I
Omin 90 £ 20+ 30 304“‘.“? l]
D B D 30|" n 'HB D
t'. 40km \-1 40km 30min _J;_\i\
2] " A5 0min 0k A5 0min
oo gy .
A 60km A B0km
50min 50min

In this example, only the A—C route
differs between shortest and fastest.
In the real world, almost all routes differ.

A B -+C—D—
60 + 30 + 30 + 60 + 40 = 220km

suboptimal

I-A )C rB -D *
50 + 30 + 30 + 30 + 50 = 190min

optima

—MRBREZHFERERY, ZL DAY -—RFREDRETIIRL, REORBZEALLAVWEEZZE
Y, BEDERLYEEEREBOERAZFHAT T, SHEINTVWRVWELY BHEINTVWEERZIF
HET, ERICIF, REDREE, RAORBIABLTHEIEIRIFEAEDHY THA,

914. 7O /U N a TR 21—l

7OV NOEEARKRNRICINIZ 27O, TRTOY 3 TEBBRICETTISLIICRFYa—
WERELEY, EVaJik, OV MIEEFNET, YVa Tk, BRE2AETERITTEES., A
ECEICHECERT Y Y —ANERYET, T, AR TVaTavy TRy TVa-)vJ
(JSP) DISETY,

77



Red Hat Decision Manager 7.13 Red Hat Decision Manager DX %9 — b 1M K

Project job scheduling

For each job, choose an execution mode and a start time.

November
1 2z 3 4 5 & 7 & & 10 N

( Design q
160

Cover  day

Book 1 <
Pages (400/book) L¥>[ 1% oy

L Assembly 1-591‘_
( Design
Cover

Pages (500/book)

Book 2 <

Assembly
e
1(3_9.":185!

Resources =< 1@’;@

g 1 % fday

N— R
o UIaTDBEIEA: Y a Tk, BITDOYIaTHNITRTETTZFETHBLAL,
o Y—ADARE NAETRALEEZBADY Y —AEFAHLAL,

o YY—R@EO—AL(ALFOYIY hOYa TRTRE). £EEI7O—/L (293 T8

o Y—RIEHAE (I BICFRARLRE) TLIEFAA (EATHATRERETE) &Y
%)Q

FRFZE DHIH:

o FOVIVNDAEERME &7OV Y FOFERE (X125 R/ AREICT B,
Y 7

o XA UANVEFHEBOTOY Y MRV 21— VOB ERBEREICT 5,
ZDRE&EIE. the MISTA 2013 challenge TEZEINTWE T,

RIRE DR

Schedule A-1 has 2 projects, 24 jobs, 64 execution modes, 7 resources and 150 resource
requirements.
Schedule A-2 has 2 projects, 44 jobs, 124 execution modes, 7 resources and 420 resource
requirements.
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Schedule A-3 has 2 projects, 64 jobs, 184 execution modes, 7 resources and 630 resource
requirements.

Schedule A-4 has 5 projects, 60 jobs, 160 execution modes, 16 resources and 390 resource
requirements.

Schedule A-5 has 5 projects, 110 jobs, 310 execution modes, 16 resources and 900 resource
requirements.

Schedule A-6 has 5 projects, 160 jobs, 460 execution modes, 16 resources and 1440 resource
requirements.

Schedule A-7 has 10 projects, 120 jobs, 320 execution modes, 22 resources and 900 resource
requirements.

Schedule A-8 has 10 projects, 220 jobs, 620 execution modes, 22 resources and 1860 resource
requirements.

Schedule A-9 has 10 projects, 320 jobs, 920 execution modes, 31 resources and 2880 resource
requirements.

Schedule A-10 has 10 projects, 320 jobs, 920 execution modes, 31 resources and 2970 resource
requirements.

Schedule B-1 has 10 projects, 120 jobs, 320 execution modes, 31 resources and 900 resource
requirements.

Schedule B-2 has 10 projects, 220 jobs, 620 execution modes, 22 resources and 1740 resource
requirements.

Schedule B-3 has 10 projects, 320 jobs, 920 execution modes, 31 resources and 3060 resource
requirements.

Schedule B-4 has 15 projects, 180 jobs, 480 execution modes, 46 resources and 1530 resource
requirements.

Schedule B-5 has 15 projects, 330 jobs, 930 execution modes, 46 resources and 2760 resource
requirements.

Schedule B-6 has 15 projects, 480 jobs, 1380 execution modes, 46 resources and 4500 resource
requirements.

Schedule B-7 has 20 projects, 240 jobs, 640 execution modes, 61 resources and 1710 resource
requirements.

Schedule B-8 has 20 projects, 440 jobs, 1240 execution modes, 42 resources and 3180 resource
requirements.

Schedule B-9 has 20 projects, 640 jobs, 1840 execution modes, 61 resources and 5940 resource
requirements.

Schedule B-10 has 20 projects, 460 jobs, 1300 execution modes, 42 resources and 4260 resource
requirements.

915. 4 A7 DEY KT

REEDF1—DRARY MIEIRVEEYHTET, YRITEIL. REBDT7 74 =ZFT14—LRIL
MhoREEZT2HEE. YRVDBEEIEEFNET,

N— R

¢ XXIHRVTEIWTIDULEDRAFILDNRETH D, EBICIE., TDEIBRIAFILATART
WETY,

Y7 MLV O DOEIHY:

o BMOTEELRIRV . TBRIRIPIAT I AIDHEINC, BMOTEERIRVZTTT
%)O

V7 MLARILTOEIR:

o X—JZANVDHR/ME: YRV ERT T B5FTOREREZERT %,

PN HThIAEE M E 1 42 LD IIESZ I — M vk =71« X I\ RTT b= > LYt =s.,>. N, A+ = 7
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O EITHMEVIIRVVUESR R/ ONREN W EN) CUVVT ., SHE VY H T NN T SV ) ETER 9 Do
V7 ML AL 2 DI
o FEBEQIRY . RAFT—IRIRIDANINC. EBBRIRVETEDBRITRLETT %,
V7 hLAIL 3 OFIHY:

o YAF—HRIRY TEXBRPRIRAF—RIRIERT T 3,

B49.9 ffifEie 3
Optimize the task queue of every employee by reassigning and reordering tasks.
P Employees Users
800 900 10:00 000 1200 1300 1400 1500 1600 1700 1800

N I I S IS YT T AN T I M T E N Payroll services

@% (FE2 X &1 T [Et X &L T

== P _ _ Call centers
- Critical priority w- Medium priority

;;.‘\.‘ T [\l'l (o ][{!I T Pl ] Lunch Tax auditers

= Requires French skill "fairness'-

= - Recruitement
Q% [@-$ i"][‘?? J‘?]L'-""““ [@:T i’]{‘.- 4 ] interviewing

“--..Has health care affinity

F

Maximize throughput

P Mortgage
g 3E 4 - ] , [ 3= ]
9 [{. * - Yl JH e S 4 approval
Lacks affinity, takes longer = .. Starts between 12:00 and 13:30
B DR

24tasks-8employees has 24 tasks, 6 skills, 8 employees, 4 task types and 4 customers with a

search space of 10730.
50tasks-5employees has 50 tasks, 5 skills, 5 employees, 10 task types and 10 customers with a

search space of 10769.

100tasks-5employees has 100 tasks, 5 skills, 5 employees, 20 task types and 15 customers with a
search space of 10"164.

500tasks-20employees has 500 tasks, 6 skills, 20 employees, 100 task types and 60 customers with
a search space of 101168.
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B19.10 KXA Y ETI

Task assigning class diagram

[ Skill ]

* *

| TaskType |

1 [ Affinity |
[ Customer = ~ Employee ]
1 1
[ TaskOrEmployee K—
1
@PlanningVariable
* » @PlanningEntity 1 » (@ShadowVariable
[ Task ]

*

@PlanningEntityCollectionProperty

@PlanningSolution

[ TaskAssigningSolution ]

9.16. RERDIFRE] (ITC 2007 TRACK 1 - FRER)

IRTOARIC, KEEHEZEVETEY, ALEHETICEUCHMET, EROHREZTIIENTE
2H5DELET,
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Examination Ann [ History | Math |
timetabling Bobby [ History | Math |
Assign each exam Carla [ HiStUry ]
aperiod and Dan [ Math [Chem
Edna Chem| Bio | Geo |
Fred [ Bio | [ Eng |
Greg Geo | Eng
Most students first OptaPlanner
Room X ||RoomY Room X ||RoomY
4 seats 3 seats 4 seats 3 seats
—— [ History | [Chem Chem| Eng | [ History |
D[E|F]
_ Math
Fri 09:00 m
G same
Fri  14:00 4
same time —
N— R

o HROEIK: R UEENZIT2Z 2 DDHERIE. RAUKEHICERRTILVEDET S,

HEDNBEANE BHEOEFHIZ, BICEREFHRIYES L QTNIEERSAW,

HARE: #EIE. IRTORRICHISTESZRI TRINIEERS AL,

HREREED/N— R (T -9y b TEITIEE):
o —HMKFHED2ONHREZF UREFICRES 2UENDHD GIOBEZFERATEIEEH

BE)o
o FRHMBFED 2 DDHEERZR UREFICERET IR,

o Lk HENHRZ, BDORKEDHBRDRICITILELH S,

HEFFEOHIF (F—F Y NTEITIEE):
o HHEE): HEDHREZ, MOHBREFBMUHETITI) LI TERL,
VI MR (NFZA=F—LINRFILT 1 —DENETNREEINTWLDS):
e RALUZEN, il THEER%Z 2 DR IFTEWIFRL,
e ELEEN, RAUHICHRZ 2 DRIFTEWIFAW,

o HETFONM AUEENZITS 2 DDEERIE. KEAZHIEEH T2,
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o ERZAROEI . HEAHEITZ 2 O00RBROEIE. BALICT 5,
o FHIEIL:FREDOKRKZIVWHERIE, RTT1—ILEBRDITRET %,

o HIEIDORFTILT 4 —(T—Fty NTEIEE) HEICL>TIR. FRAINZERFILT 4 =B
LT 2,

o MEDRFIVT 4 —(T—Fty NTEIEE)BMEICL>TIE, FRAINDERFILT 4 =B
LT 2,

ERICKENSIME LAAARELHRT —S Yy M2ERALEY,

Z O, International Timetabling Competition 2007 track T TEZINTWE T, Geoffrey De
Smet I&. FEBICHIER/N—2 3 VD OptaPlanner T4 T LE L, TDIAVRT 1Y 3 VLR,
ZLDBRRRDIMALNTWVWET,

SEEIOF ]

exam_comp_set1 has 7883 students, 607 exams, 54 periods, 7 rooms, 12 period constraints and
0 room constraints with a search space of 10"1564.

exam_comp_set2 has 12484 students, 870 exams, 40 periods, 49 rooms, 12 period constraints and
2 room constraints with a search space of 10"2864.

exam_comp_set3 has 16365 students, 934 exams, 36 periods, 48 rooms, 168 period constraints and
15 room constraints with a search space of 10"3023.

exam_comp_set4 has 4421 students, 273 exams, 21 periods, 1 rooms, 40 period constraints and
0 room constraints with a search space of 107360.

exam_comp_set5 has 8719 students, 1018 exams, 42 periods, 3 rooms, 27 period constraints and
0 room constraints with a search space of 10"2138.

exam_comp_set6 has 7909 students, 242 exams, 16 periods, 8 rooms, 22 period constraints and
0 room constraints with a search space of 107509.

exam_comp_set7 has 13795 students, 1096 exams, 80 periods, 15 rooms, 28 period constraints and
0 room constraints with a search space of 1073374.

exam_comp_set8 has 7718 students, 598 exams, 80 periods, 8 rooms, 20 period constraints and

1 room constraints with a search space of 10"1678.

9.16.1. T A NDEFEEID KA A VY ETIL
LUTOETIE. FARBORAAVISAEBNLTVWETS,
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BIONEEBRD KX AL VU5 ADHA

<<interface>>
Solution

7AN

<<singleton==>

<<singleton==
InstitutionParametrization

- twaolnARowPenality @ int
- twolnADayPenality : int
- periodSpreadLength : int

Examination |———>1 . periodSpreadPenality : int
1 - mixedDurationPenality : int
- frontLoadLargeTopicSize : int
1 - examlist - frontLoadlLastPeriodSize . int
- frontLoadPenality : int
An exam changes during
solving: 1.*
The exam.period and/or exam.
room reference change. <<@PlanningEntity>>
The exam.id and exam.topic = Exam
reference do not change. -
-id :long
- - room
1/ topic + | - period
Calculated before solving % 0.4 || 0.*
T 1 s/ \“\\\
! n = Room
- - Period 1
TopicConflict -id : long
T -id :long - capacity : int
- studentSize : int - startDateTimeString : String 3 peEaltyy: int
- periodindex : int
0. - daylndex : int
" - leftTopic 0.% - duration : int
- rightTopic - penalty : int
- frontLoadLast : boolean
1 1
1 RoomHardConstraint
Topic K ———————
P - - topic | -id: long
-id : long ,é————r""' PeriodHardConstraint
- duration : int -leftTopic | _i4. long
- frontLoadLarge : boolean 1
1+ - rightTopic
- stludentList 1 1
0..*
<<enum=:= —<enums=:=
Student PeriodHardConstraintType RoomHardConstraintType
-id : long - COINCIDENMNCE : Int - ROOM_EXCLUSIVE : int
- EXCLUSION : int

A
Mot asserted into the working
memory

]

- AFTER :int

HBOIVEFM%, Exam 7 5 R & Topic 7 5 AT T mISER
TONRT 1 —5EBL, B(TVZVIIVTAT1—0ZRA) %2KkHDDE. Exam (1 VRV ADE
fELET, TDEX, TopicA VR VR, Period 1 VRV R, 8LU Room 1 Y RY v RIIEA
LEFA MBDISREERKR. ThOHEBETI 77 KTT),

217.F

FEEMDENFEER (INRC 2010)

BV MCEBEMZEEYYHTET,
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Employee shift rostering

Populate each work shift with a nurse.
Maternity nurses Emergency nurses Basic nurses
Ann . Beth . Cory | |D]Dan . Elin . Greg| |H) Hue m lise
Largest staff first OptaPlanner
Sat Sun Mon Sat Sun Mon

6 14 22 & 14 22| & 14 22 6 14 22| & 14 22| 6 14 22

Maternity
nurses

Emergency
nurses

Any
nurses

N— RH#:
o REYBTOYT ML (HHRAH): TRTDOY T NEREBICEY L TINENH D,
o VI IMDHF:MESIIXTIBICTIY 7 MEIFEIYHE TR I ENTE S,

Y 7 M

o T TFDHEFH, TOERTIE., BEBEICENLOHRBIERT 5720, N— TR AL, vV
ZhEELTERTDIEICRELE LT,

o HYLUTOTRSLTLE: SRHEEEF. (FNThORHICELE O xEYZL, y&U
EORVNY T NIAEBBET ZUENDH B,

o HEHEHFBABDTRELUV LR FREXEIF. (TRThOEWNICEHLET)EiRTx B L
y BE. 8% 3508 H 2.

o EHEAKBBOTRELITLR FHKEIF., (ENThOZWICEHLET) EimTxHHD
y B, ROBEDLH B,

o BERICEGEHH T 5OBDTFTREL LR FHKEIEX. (TNETIhOENICEHLET) Ein
TxEANLyE. BREHFT 2HENDH 2,

o BROBBEELZRUICT 2 IMFRIZ, BROWMBZEHHT 2. ILBROCLEND
%)O

o BRDYVI M4 T2RALICT S BMEET. ALERDY T h9 14T BALICT 2%
ENH 2,
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o WFEFLLABWY T MY -V ERB+BRBEERE, FF LAWY T N A THERKTH
HAEDLELNNY—,

* WEXBEDHFE:
o HFBADYITAMREER. FEDHHFLAZHFBTE S,
o AMRADY VTR MREER. FEDAKRFLAZHFBETE S,
o BFIBVIMDYIIAMRREIIFEDY 7 DAY HTEZRFETES,

o BHBLABVWY I MDY IIAMPERERFTEDY 7 MIEIYHTOHNABWVWELDICHFETE
%o

o DRAFIL: AFXILICEIY YU TONLREEIL., ZOY I N THRELRLIAFIVICEETHINE
rH 3,

Z DAL International Nurse Rostering Competition 2010 TEZINTWE T,

B99.12 &R

Employee rostering

Assign shifts to employees more efficiently.
o Employees

/ Users
Mon Tue Wed Thu Fri Sat Sun
II (5] 14 22 [ 14 22 & 14 22 B 14 22 [+ 14 22| & 14 22| B 14 22 .
N ool b b e b HDSpItE'S
=10 hours
E - N - - — - Free Free )
1 shift per day Forward rotation = 5 consecutive shifts Security

(enough time to sleep)

guard firms

'g_: = - - Free Free n
“..... Requires nurse skill " Day off request Call centers
& g Free Free - .
- . Reaut o o Police and
.. Requires engineering ski E 3
q g g = 48 hours rest fire department
G_Q = =1 = = = Free Free
A
Mo weekend work
— Shifts
NurseRostering benchmark Average Min/Max # datasets Biggest dataset
. 0/ +19% 752 assignments
E m p onee WEI |'be N g +53 0 +85% <0 50 employees
OptaPlanner versus traditional algorithm with domain knowledge 5 mins Tabu Search vs First Fit Decreasing
Don't believe us? Run our open benchmarks yourself: https://www.optaplanner.org/code/benchmarks.html
EIRE DR

UFD&LSIC. 7—% 2y bOBRIE3ID2HY FT,
o sprint MW CRIELZMBRT I2LENDHY X,
e medium: B THIBEZMRRT Z2LENDHY XY,
e long BRI TR Z2ENHY X T,
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toy1 has 1 skills, 3 shiftTypes, 2 patterns, 1 contracts, 6 employees, 7 shiftDates, 35
shiftAssignments and 0 requests with a search space of 10"27.
toy2 has 1 skills, 3 shiftTypes, 3 patterns, 2 contracts, 20 employees, 28 shiftDates, 180

shiftAssignments and 140 requests with a search space of 10234.

sprint01 has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint02  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint03  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint04  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint05  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint06  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint07  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint08  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint09  has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint10 has 1 skills, 4 shiftTypes, 3 patterns, 4 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_hint01 has 1 skills, 4 shiftTypes, 8 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_hint02 has 1 skills, 4 shiftTypes, 0 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_hint03 has 1 skills, 4 shiftTypes, 8 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_late01 has 1 skills, 4 shiftTypes, 8 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_late02 has 1 skills, 3 shiftTypes, 4 patterns, 3 contracts, 10 employees, 28 shiftDates, 144
shiftAssignments and 139 requests with a search space of 10"144.

sprint_late03 has 1 skills, 4 shiftTypes, 8 patterns, 3 contracts, 10 employees, 28 shiftDates, 160
shiftAssignments and 150 requests with a search space of 10"160.

sprint_late04 has 1 skills, 4 shiftTypes, 8 patterns, 3 contracts, 10 employees, 28 shiftDates, 160
shiftAssignments and 150 requests with a search space of 10"160.

sprint_late05 has 1 skills, 4 shiftTypes, 8 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_late06 has 1 skills, 4 shiftTypes, 0 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_late07 has 1 skills, 4 shiftTypes, 0 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

sprint_late08 has 1 skills, 4 shiftTypes, 0 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 0 requests with a search space of 10"152.

sprint_late09 has 1 skills, 4 shiftTypes, 0 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 0 requests with a search space of 10"152.

sprint_late10 has 1 skills, 4 shiftTypes, 0 patterns, 3 contracts, 10 employees, 28 shiftDates, 152
shiftAssignments and 150 requests with a search space of 10"152.

mediumO01 has 1 skills, 4 shiftTypes, 0 patterns, 4 contracts, 31 employees, 28 shiftDates, 608
shiftAssignments and 403 requests with a search space of 10"906.
medium02  has 1 skills, 4 shiftTypes, 0 patterns, 4 contracts, 31 employees, 28 shiftDates, 608
shiftAssignments and 403 requests with a search space of 10"906.
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medium03  has 1 skills, 4 shiftTypes, 0 patterns, 4 contracts, 31 employees, 28 shiftDates, 608

shiftAssignments and 403 requests with a search space of 10"906.

medium04  has 1 skills, 4 shiftTypes, 0 patterns, 4 contracts, 31 employees, 28 shiftDates, 608

shiftAssignments and 403 requests with a search space of 10"906.

medium05  has 1 skills, 4 shiftTypes, 0 patterns, 4 contracts, 31 employees, 28 shiftDates, 608

shiftAssignments and 403 requests with a search space of 10"906.

medium_hint01 has 1 skills, 4 shiftTypes, 7 patterns, 4 contracts, 30 employees, 28 shiftDates, 428

shiftAssignments and 390 requests with a search space of 10"632.

medium_hint02 has 1 skills, 4 shiftTypes, 7 patterns, 3 contracts, 30 employees, 28 shiftDates, 428

shiftAssignments and 390 requests with a search space of 10"632.

medium_hint03 has 1 skills, 4 shiftTypes, 7 patterns, 4 contracts, 30 employees, 28 shiftDates, 428

shiftAssignments and 390 requests with a search space of 10"632.

medium_late01 has 1 skills, 4 shiftTypes, 7 patterns, 4 contracts, 30 employees, 28 shiftDates, 424

shiftAssignments and 390 requests with a search space of 10"626.

medium_late02 has 1 skills, 4 shiftTypes, 7 patterns, 3 contracts, 30 employees, 28 shiftDates, 428

shiftAssignments and 390 requests with a search space of 10"632.

medium_late03 has 1 skills, 4 shiftTypes, 0 patterns, 4 contracts, 30 employees, 28 shiftDates, 428

shiftAssignments and 390 requests with a search space of 10"632.

medium_late04 has 1 skills, 4 shiftTypes, 7 patterns, 3 contracts, 30 employees, 28 shiftDates, 416

shiftAssignments and 390 requests with a search space of 10"614.

medium_late05 has 2 skills, 5 shiftTypes, 7 patterns, 4 contracts, 30 employees, 28 shiftDates, 452

shiftAssignments and 390 requests with a search space of 10"667.

long01 has 2 skills, 5 shiftTypes, 3 patterns, 3 contracts, 49 employees, 28 shiftDates, 740
shiftAssignments and 735 requests with a search space of 10"1250.

long02 has 2 skills, 5 shiftTypes, 3 patterns, 3 contracts, 49 employees, 28 shiftDates, 740
shiftAssignments and 735 requests with a search space of 10"1250.

long03 has 2 skills, 5 shiftTypes, 3 patterns, 3 contracts, 49 employees, 28 shiftDates, 740
shiftAssignments and 735 requests with a search space of 10"1250.

long04 has 2 skills, 5 shiftTypes, 3 patterns, 3 contracts, 49 employees, 28 shiftDates, 740
shiftAssignments and 735 requests with a search space of 10"1250.

long05 has 2 skills, 5 shiftTypes, 3 patterns, 3 contracts, 49 employees, 28 shiftDates, 740
shiftAssignments and 735 requests with a search space of 10"1250.

long_hint01 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 10"1257.
long_hint02 has 2 skills, 5 shiftTypes, 7 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 10"1257.
long_hint03 has 2 skills, 5 shiftTypes, 7 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 10"1257.
long_late01 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.
long_late02 has 2 skills, 5 shiftTypes, 9 patterns, 4 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.
long_late03 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.
long_late04 has 2 skills, 5 shiftTypes, 9 patterns, 4 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.
long_late05 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 1011257.
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Nurse rostering class diagram

| 1 ShiftType ]<1 —| SkillRequirement | 1>[ smn1 |

&

[ ShiftDate | [ SkillProficiency |
1 . | &
& * -I

[ Shift | [ Employee ]ﬁ[ Contract ]

1 1
@~PlanningVariable
, @PlanningEntity :
[ ShiftAssignment ] .
: [ NRParametrization |
@PlanningEntityCollectionProperty 1
@PlanningSolution .
[ NurseRoster ]

9.18. ¥[O k —F X >~ NERE (TTP)
NABOF—LBED—H%ERTYa1—ILLET,
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Philadephia Phillies Traveling tournament

Montréal Expos

Schedule each match in a day.

(1 awayto ~|[1[MON]vs ;
[2 away to m No consecutive [2 [MON]VS m 0
[3 [ PHI J ; reverSt? match \ [3 [MON]VS b
(4 [PHI]VS 0 s moios MON (4 awayto 665
s [PRIIVS[wON] e\l .
(6 away to - [ 337

Total team distance: 2.127

Atlanta Braves
929 |
(1

337 | 0

80 | [/ 337

955 TATL _ < 3 consecutive 380

0 55 away matches 665

0 745

0 - Minimize total o

. distance: 8.276 .
Total team distance: 2.011 Total team distance: 2.127

N— R

o BRF—LIF. HBOF—LEThETR2E (K—

o BF—LIE BEEARICIAESEIFTITD

o J3EEHRT. R—LZFLIEFT7TV A TOHAEBIETEIARL,
o RURLAL: B UNEHEFE 2 O&ERTHETI A,
Y 7 M

o £F—LNBET HEEHEREZR/AIRICHIA 2,
Z DOREZ&IL Michael Trick D Web %4 b (tHREEHKHI S

SEEIOF ]

FNET) TE

T7ozA)HEZET 5,

ZEINTWET,
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1-nl04 has 6 days, 4 teams and 12 matches with a search space of 10”5.
1-nl06 has 10 days, 6 teams and 30 matches with a search space of 10719.
1-nl08 has 14 days, 8 teams and 56 matches with a search space of 10743.
1-nl10  has 18 days, 10 teams and 90 matches with a search space of 10779.
1-nl12  has 22 days, 12 teams and 132 matches with a search space of 107126.
1-nl14  has 26 days, 14 teams and 182 matches with a search space of 107186.
1-n116  has 30 days, 16 teams and 240 matches with a search space of 107259.
2-bra24 has 46 days, 24 teams and 552 matches with a search space of 107692.
3-nfl16 has 30 days, 16 teams and 240 matches with a search space of 107259.
3-nfl18 has 34 days, 18 teams and 306 matches with a search space of 107346.


http://mat.tepper.cmu.edu/TOURN/
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3-nfl20
3-nfl22
3-nfl24
3-nfl26
3-nfl28
3-nfl30
3-nfl32

has 38 days, 20 teams and
has 42 days, 22 teams and
has 46 days, 24 teams and
has 50 days, 26 teams and
has 54 days, 28 teams and
has 58 days, 30 teams and
has 62 days, 32 teams and

380 matches with a search space of 107447.
462 matches with a search space of 107562.
552 matches with a search space of 101692.
650 matches with a search space of 101838.
756 matches with a search space of 101999.
870 matches with a search space of 10*1175.
992 matches with a search space of 10"1367.

4-super04 has 6 days, 4 teams and 12 matches with a search space of

4-super06 has 10 days, 6 teams and
4-super08 has 14 days, 8 teams and
4-super10 has 18 days, 10 teams and
4-superi12 has 22 days, 12 teams and
4-superi14 has 26 days, 14 teams and
5-galaxy04 has 6 days, 4 teams and
5-galaxy06 has 10 days, 6 teams and
5-galaxy08 has 14 days, 8 teams and
5-galaxy10 has 18 days, 10 teams and

1075.
30 matches with a search space of 10719.
56 matches with a search space of 10743.
90 matches with a search space of 10779.
132 matches with a search space of 10"126.
182 matches with a search space of 10"186.
12 matches with a search space of 1075.
30 matches with a search space of 10719.
56 matches with a search space of 10743.
90 matches with a search space of 10779.

5-galaxy12 has 22 days, 12 teams and
5-galaxy14 has 26 days, 14 teams and
5-galaxy16 has 30 days, 16 teams and
5-galaxy18 has 34 days, 18 teams and
5-galaxy20 has 38 days, 20 teams and
5-galaxy22 has 42 days, 22 teams and
5-galaxy24 has 46 days, 24 teams and
5-galaxy26 has 50 days, 26 teams and
5-galaxy28 has 54 days, 28 teams and

132 matches with a search space of 10"126.
182 matches with a search space of 107186.
240 matches with a search space of 101259.
306 matches with a search space of 10"346.
380 matches with a search space of 107447.
462 matches with a search space of 107562.
552 matches with a search space of 101692.
650 matches with a search space of 101838.
756 matches with a search space of 101999.
5-galaxy30 has 58 days, 30 teams and 870 matches with a search space of 10*1175.
5-galaxy32 has 62 days, 32 teams and 992 matches with a search space of 10"1367.
5-galaxy34 has 66 days, 34 teams and 1122 matches with a search space of 10*1576.
5-galaxy36 has 70 days, 36 teams and 1260 matches with a search space of 10*1801.
5-galaxy38 has 74 days, 38 teams and 1406 matches with a search space of 1012042.
5-galaxy40 has 78 days, 40 teams and 1560 matches with a search space of 10"2301.

9.19. AR M ZMA BRI Y a—)

YRV EFERNICRATYa—I)L L, BBOBESRZR/IMRICINAZT, EXRIFEFHICE>TERY
F9, NiF,. YaTdravFRyTa—Y T DIGETT,

N— Rl
o FABEERBODEIR: &9 X7k, REEZREDOHIKIEEOHIBERNIC,. RKBT2HELNH S,
BRABE YU VICEHYYTEEN)Y A ZDEEBATITWIFAWL,

BB LT M, 927D YYTONTVWIRBEIEHREL TWBERENH D, KDY
AUV FTOME, EFSSLVCBRTIRANEZEITZD, WHBAET7A RILICTZZEDNTES,

HAZRE D HI#Y:
[ ]

BEK 227V 1—LOAFBRAERMRICNAS,

o WROBSK BRBHTLLETA KLHOMHETATN, BRENRL, BIRIRET
3 (SEREAFOTRMI L > TRED),

o FRVDBEIMKN. BIRIVEEIZHEL., EXNRIRLET % (RFBIFFEAROESNKIC
o TENLS),
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°© WHBOEESIVKRT IRAMBHMEREE/ITRT T HLTIC,

%,

V7 MK (BRBICTABREINTWSERITEN):

o BFRMEINRKEDICIRVEZRIKLT HLDICT B,

Z DE&EIE. ICON challenge TEHEINTWET,

SEEIOF ]
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sample01
10753.
sample02
10M14.
sample03
107226.
sample04
107266.
sample05
107584.
sample06
107673.
sample07
1072388.
sample08
1072748.
sample09
10"6668.
instance00 has 1 resources,
107595.

instance01 has 1 resources,
107599.

instance02 has 1 resources,
107599.

instance03 has 1 resources,
107591.

instance04 has 1 resources,
107590.

instance05 has 2 resources,
107667.

instance06 has 2 resources,
107660.

instance07 has 2 resources,
107662.

instance08 has 2 resources,
107651.

instance09 has 2 resources,
107659.

instance10 has 2 resources,
107M657.

instance11 has 2 resources,
107644,

instance12 has 2 resources,
107M637.

instance13 has 2 resources,

has 3 resources,
has 3 resources,
has 3 resources,
has 3 resources,
has 3 resources,
has 3 resources,
has 3 resources,
has 3 resources,

has 4 resources,

2 machines, 288 periods and

2 machines, 288 periods and

25 tasks with a search space of

50 tasks with a search space of

2 machines, 288 periods and 100 tasks with a search space of

5 machines, 288 periods and 100 tasks with a search space of

2 machines, 288 periods and 250 tasks with a search space of

5 machines, 288 periods and 250 tasks with a search space of

2 machines, 288 periods and 1000 tasks with a search space of

5 machines, 288 periods and 1000 tasks with a search space of

20 machines, 288 periods and 2000 tasks with a search space of

10 machines, 288 periods and
10 machines, 288 periods and
10 machines, 288 periods and
10 machines, 288 periods and
10 machines, 288 periods and
25 machines, 288 periods and
25 machines, 288 periods and
25 machines, 288 periods and
25 machines, 288 periods and
25 machines, 288 periods and
20 machines, 288 periods and
20 machines, 288 periods and
20 machines, 288 periods and

20 machines, 288 periods and

200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
200 tasks with a search space of
500 tasks with a search space of
500 tasks with a search space of
500 tasks with a search space of

500 tasks with a search space of

BIMOIR MDFEET


https://web.archive.org/web/20180318013828/http://iconchallenge.insight-centre.org/

107 659.

instance14 has 2 resources,
1071643.

instance15 has 3 resources,
107M782.

instance16 has 3 resources,
10M778.

instance17 has 3 resources,
107M764.

instance18 has 3 resources,
107769.

instance19 has 3 resources,
10M778.

instance20 has 3 resources,
1073689.

instance21 has 3 resources,
10"3678.

instance22 has 3 resources,
1073706.

instance23 has 3 resources,
10"3676.

instance24 has 3 resources,
10"3681.

instance25 has 3 resources,
1073774.

instance26 has 3 resources,
1073737.

instance27 has 3 resources,
10°3744.

instance28 has 3 resources,
1073731.

instance29 has 3 resources,
1073746.

instance30 has 4 resources,
10°7718.

instance31 has 4 resources,
10°7740.

instance32 has 4 resources,
10"7686.

instance33 has 4 resources,
10°7672.

instance34 has 4 resources,
1077695.

instance35 has 4 resources,
10°7807.

instance36 has 4 resources,
10°7814.

instance37 has 4 resources,
10°7764.

instance38 has 4 resources,
10°7736.

instance39 has 4 resources,
10°7783.

instance40 has 4 resources,
10715976.

instance41 has 4 resources,
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20 machines, 288 periods and 500 tasks with a search space of
40 machines, 288 periods and 500 tasks with a search space of
40 machines, 288 periods and 500 tasks with a search space of
40 machines, 288 periods and 500 tasks with a search space of
40 machines, 288 periods and 500 tasks with a search space of
40 machines, 288 periods and 500 tasks with a search space of
50 machines, 288 periods and 1000 tasks with a search space of
50 machines, 288 periods and 1000 tasks with a search space of
50 machines, 288 periods and 1000 tasks with a search space of
50 machines, 288 periods and 1000 tasks with a search space of
50 machines, 288 periods and 1000 tasks with a search space of
60 machines, 288 periods and 1000 tasks with a search space of
60 machines, 288 periods and 1000 tasks with a search space of
60 machines, 288 periods and 1000 tasks with a search space of
60 machines, 288 periods and 1000 tasks with a search space of
60 machines, 288 periods and 1000 tasks with a search space of
70 machines, 288 periods and 2000 tasks with a search space of
70 machines, 288 periods and 2000 tasks with a search space of
70 machines, 288 periods and 2000 tasks with a search space of
70 machines, 288 periods and 2000 tasks with a search space of
70 machines, 288 periods and 2000 tasks with a search space of
80 machines, 288 periods and 2000 tasks with a search space of
80 machines, 288 periods and 2000 tasks with a search space of
80 machines, 288 periods and 2000 tasks with a search space of
80 machines, 288 periods and 2000 tasks with a search space of
80 machines, 288 periods and 2000 tasks with a search space of
90 machines, 288 periods and 4000 tasks with a search space of

90 machines, 288 periods and 4000 tasks with a search space of
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1075935.
instance42 has 4 resources, 90 machines, 288 periods and 4000 tasks with a search space of
10715887.
instance43 has 4 resources, 90 machines, 288 periods and 4000 tasks with a search space of
10715896.
instance44 has 4 resources, 90 machines, 288 periods and 4000 tasks with a search space of
107°15885.
instance45 has 4 resources, 100 machines, 288 periods and 5000 tasks with a search space of
10720173.
instance46 has 4 resources, 100 machines, 288 periods and 5000 tasks with a search space of
10720132.
instance47 has 4 resources, 100 machines, 288 periods and 5000 tasks with a search space of
10720126.
instance48 has 4 resources, 100 machines, 288 periods and 5000 tasks with a search space of
10720110.
instance49 has 4 resources, 100 machines, 288 periods and 5000 tasks with a search space of
10720078.

9.20. % EELEYV T ADEIY HT (R— b7+ ) FDEE{L)
REEV ZRAIRET2HENEZRELET,
N— R

o JRUDHEKXNE BREREGEIE. BEREOZKEZBA TIERSRL,

o EBEREASTDETEIL. Markowitz Portfolio Theory 2@ L7z, BEY 5 ADMENER%E
ERTD2LENH S,

o HMFMBRAME: Hils T & ICHEDORKENH S,

o LIVH—DRAEELII—IIBEORKENH D,
Y 7

o HARFNZEZRKILT 2,
B DR

de_smet_1 has 1 regions, 3 sectors and 11 asset classes with a search space of 104.
irrinki_1 has 2 regions, 3 sectors and 6 asset classes with a search space of 10"3.

YA IDNKEIWT =Yty MIER/BRIEINTWEEAD, BBEAWNEITTE, T—YICETE
PRIERREE LT, ZO71y MEED Web 4 b Z5BLTLEI W,
2. 8EBAYT Y a1 —Ib

LELFEBTEENBICEHYYTTVWET T, BETIIEEIEZ &N TEFE T, LibreOffice ¥
Excel TIREFBER *XIsx 7 7M1 ILEDFHAEIHHRETT,

/N— R
o BRIFDEEIA T . R2EDYA1 T, BREIFDEEFEIA TE—HTHINELDH D,

o HEMNMERAADORET: TORBOKETIC, RERAORENMFIATEIATIERSARV,
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e MEDHE: 2 D2DORFEN, AUHEICALCLRBEEZFEHAT I LEFTEAW,

o FEENZVWTWAWKET #BRERINT. REBBOFEBICZVWTWRThIERSRV,
o FHEEOHEA RAUKETDO2 DORBICAULBEELIIYHTE I ENTIAL,

e NADOKETS LI UVHEY V!

o BEENBRTDIEEFY V AREIC. YRAKETI IHNTITONTUWRIGES, BRED
RFBITEDY TN VTV REEICEIY ETI2RELDH B,

o BEEDRIRKMETY V: AFEIC, BUERETES INEYETSRTULWSREEIR. T0D%
7‘@19‘\»\7‘:%?5%L:%%iﬁ%@%;%%’éth%*ﬂ”)é'Cé EMNTERL,

o REERETILEDHDIEFTY V: RFBICUHEAFRETY /NMMTVWTVWBREEIE. £0D%
7‘@11\»\71!3#?%?‘; BYEHTEIREDNDH S,

o RFMDBEILEMTES 7 2FIC. BIEKEFES I/HEYLETOATWSRIEEIR. TDITD
HWERETICZDORBZEYHTE I ENTERL,

o BEENBRTDZMEDY V ABREIC. HRDHEY IHINTITONTVSRIGS, EBRED
RFBIIEZDY TNV TWEERICEIY L TIREDDH B,

o BEENRBILTIMEDY V' HEEIC. BUERTEDS INTITFOLNTVWEIHE, #HEED
KRB TDY TRV TWBEEICEIY HTI EATERL,

° RFBERETIVEDHBIEESY V' RFBICKERMEY INTVTWBIEEIE. TDITD
HWLEICEIYETI2VELH D,

o RFMDEILMESY V:2FIC. BIEMEI INEYETOLNTUVRHEK., TDYTDNHW
HEICEDRFBZENYHTHIENTERL,

o MDRFEERUBETEICERELAWY Z: DY IRV TWEREIE, AUREETEICEELT
27T 2—=)L L TIEWFRun,

o RBRUMIVLEE: RBFRIMMTVALEZBEZINTET LTHLTRVERNROREEZ AT
Ta—I)LLTIEWIFRW,

Y 7 MY
o F—YDEREA RUEEET., 7T—<YDY IR MHW=250H 2R/ RICIIZ 5,
o VA —DEABURBETCEALEIY =9 7DRWEREBOR ZR/NRICINZ 5,

o OVFVUYDFHEEZBLANILO7O—ER ITRTOAVTVYYITIIRHLT, LREBBHOESED
BICAFILRIVDREBEBERT Y 2—ILT 5,

o TEELANILDOZBHME: TRTOREFTICEVWT, ZASZHEE L NILORBHE RKARRIED
-3—0

o SHEDOEBHKM INTORKETICEVWT, ERLEEEDRFN2RKRZECT,
e NADEET®SLUVEESY 7:

o BRENFETIHRETY V. BEEIL. FEOKEFS /HINTITONTVWRIGE, #BEE
DERBREEDY ITNMIVTWBEREICEIYE TS LDICT S,
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o EBEENFLELRLWVWYALROY MYV EBEEDVPEF LAWY M LROY N TEFE
TWBEBE, FOY TNV TWVWBY A LAZOY MIIFEEAEY Y TTIEWTEHE A,

o RENDHEDKHETY V' REBILHFLORETS I/IMTVWTWVWBEIHEEIE. Z0F DNV
RETICEIVETSELDICT 2,

o RBDREZFLLLVKEFS 7 2FIC. FELLBVERBTES I7RTVWTWSIEEIE.
ZTDY TDMWEFHETICEIY B TRWEDIZT %,

o EBEENFLITIHEDY V. EBEEIL. FEOLEY I/NMTIFSNTWBIFE, BEED
REBEEZTDYITHMMTVWTWVWBRHREICEIYHTELDICT B,

o BRENFELRLWVWEHEDY V BREEIC. FELRVWEREY INMTIT 5N TWSIHEE, &
BEDRBIZETDY ITNMMTVWTWVWEREHEICEIVHETSE LDICT 5,

o RFHBEHZEDEEY VT RBICHFEDHESY I NMTVTWBIEEIE. TDY T D WEE
L;nlJ YETBELIIKT S,

o RFBCTHEAZHFLLAVIESY 7 RFIC. FELLBLWRESY I/PMTVWTVWBIHEE, £D
G TDHWIHEBICEIY HTRWEDICT 2,

e ALHDAH: F—VH//EHiFAVF VY I TERET2REIE. SERO B GRENICIE
BLE) KRS 1—ILT20ELND S,

B19.14 flifEiRE

Conference scheduling

Optimize attandee experience when assigning each talk to a room and a timeslot.

— Rooms Used by
| 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
o I N Y T S TN A T I T N TR N T N Voxxed Zurich
sreakout 1 [ 3 | (@ ] woer O Vi) (S ) Red Hat Summit
Shared theme: . Large room
" Artificial Intelligence - ~ for speaker
Breckou (@ ) (@) [OI J =)
Same '

- Same technology ~ speaker

power plugs roem
. Speaker is only available
untill 14:00

- Talks

RBIRE DR

I 18talks-6timeslots-5rooms has 18 talks, 6 timeslots and 5 rooms with a search space of 10"26.
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36talks-12timeslots-5rooms has 36 talks, 12 timeslots and 5 rooms with a search space of 1064.
72talks-12timeslots-10rooms has 72 talks, 12 timeslots and 10 rooms with a search space of
107149.

108talks-18timeslots-10rooms has 108 talks, 18 timeslots and 10 rooms with a search space of
107243.

216talks-18timeslots-20rooms has 216 talks, 18 timeslots and 20 rooms with a search space of
107552.

9.22.0y IV 7T —
KDY a—~OHBIOAY VNV IR ZFEAL. ZOWTWHIHDOAY 3 —%2R 7Y 1—IT %,
N— R
o BELEINDYI—EITRTRTYVa1—)IVT 5,
o TXBRWIZLDYa—%RTVa—I)IT3,
FRFZEE D HI#Y:
o PNFEDHWRERAILT B,
o EEFEZR/NRICHNA S,
o TIXZLRIFIRCEET S,
Y 7
o REFFEDELRILEE T B,

RIRE DR

I 47shows has 47 shows with a search space of 10159.

023. i TMHE DR T2 —1) VT
NRAOy MEBRBEEFEICTSSM MNERIYYTET,
N— RHEIHY:

o WHAXIL: 754 MDENYHTIZIFZENTN, REBEEINDZAFIDGHYET, ExIE 7
Z4 N ABOOOI TII/N/1 Ay h2& s, BERHFEILHIVETT,

o 75 MDA BWMXEIXEUCEEICEHTEZ 7514 MI1DEIFICT 5,

¢ 2D0M751 MNEITDRE:2 DD 754 FDEIT, MEBIFEFLDEEE, HETDEEIC
BETIXZ2WEIH D, &AL ZUVIXI0BICTY 2y EILICEIEFL, 5EICTLARTIVLY
LEHRETBRETT,

o MEEDHBETETARVHRERIZ 754 FOYHIREWTWRIThIEASRW, LEAIE 7
VIF2B1THICKIBRZER > TWa R E,

Y 7 NI

o RPDEAENBEHLHET 2,
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o REDEEHNBEEBILFIEFT 5,
o 7S MNFREIZREERNICFEHMICOET B,

SEEIOF ]

98

175flights-7days-Europe has 2 skills, 50 airports, 150 employees, 175 flights and 875 flight
assignments with a search space of 1071904.
700flights-28days-Europe has 2 skills, 50 airports, 150 employees, 700 flights and 3500 flight

assignments with a search space of 10"7616.
875flights-7days-Europe has 2 skills, 50 airports, 750 employees, 875 flights and 4375 flight

assignments with a search space of 10712578.
175flights-7days-US  has 2 skills, 48 airports, 150 employees, 175 flights and 875 flight
assignments with a search space of 1071904.
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210%= RED HAT EJ)L KD OPTAPLANNER OBl 4 5> O— K

OptaPlanner %~ )L M Red Hat EJL K&, RedHat h R4 <X —KR—F I TAFTE 3
{PRODUCTPAM} 7 RA U\ r—ID—EELTH¥ o O—RTEET,

FIR

. RedHat 1A% ¥ —7R—% )LD Software Downloads R—JICHBEL (O A4 v HRE), K
Ay 79 0ATavhbBlRBELUVN—YaVvaRIRLET,

o G Process Automation Manager
e N—I32:7134

2. Red Hat Process Automation Manager 713 Add Ons%2 4o > O— KL 9,

3. rhpam-7.13.4-add-ons.zip 7 7 1 L =B L £9, B L/ add-ons 7 # )L ¥ —I(C
i&. rhpam-7.13.4-planner-engine.zip 7 7 1 LS E N F 7,

4. rhpam-7.13.4-planner-engine.zip 7 7 1 L ZRBFAL £ 7,

R

&R L 7= rhpam-7.13.4-planner-engine 7 1 L 7 b ) —(ZIE, LTFOH T4 LV M) —RICH Y FIL
Y—ROA—ROH Y FIDBEENET,

o examples/sources/src/main/java/org/optaplanner/examples

o examples/sources/src/main/resources/org/optaplanner/examples

10.1. OPTAPLANNER Y~ 7L DETT

Red Hat EJU N D OptaPlanner IZ1&, S EFIFAFHEDLI—RT—ADTEE L TH Y TILHIERESE
nTVwWEd, oY O0—-—RLTHERL, SEIFRIATOTSVv VIV a—2 3 Vi
RLET,

=S5

® 10ZERed Hat EJ/L K ®D OptaPlanner DBID &0 > 00— K TREBEINTWB LD ICHIEST TV
A—RFLTTF O XY FLTWS,

FIR

1. B> 7 %EEITT BICIE. rhpam-7.13.4-planner-engine/examples 71 L 7 ) —TLLFD
avY Rowghrz AALET,
Linux ¥ 7zi& Mac Di54&:

I $ ./runExamples.sh

Windows:

I $ runExamples.bat

OptaPlanner Example 7 1 > RUHDFHEZX £ T,
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2. BT 95 TILERIRLET,

p= =)
Red Hat EJL K® OptaPlanner i GUI ILIKFELEE A, TR My TERL LD IT,
H—N—FIEENMILIVM L TERITTEET,

10.2. IDE (INTELLIJ, ECLIPSE. ZF7zi& NETBEANS) T® RED HAT EJL
N®d OPTAPLANNER %> 7 )L DZE1T

IntelllJ Eclipse. Netbeans 72 CIi&RRIRIE (IDE) 2 EA T 21561k, BHEVORRREICY TV
— K L7 OptaPlanner Ol #£{7TX %9,

=S5

® 10ZERed Hat EJL KD OptaPlanner DHID £~ > 01— K DFREAICHE > T, OptaPlanner D4~
TWaEFoa—RLTTFFOM A FMLTWS,

FIa
1. OptaPlanner D370 o & LTHAT Y,
a. IntelliJ ¥ 7| Netbeans DHZEIE. FR T O =¥ b & L T examples/sources/pom.xml
X EYT, Maven FREDIBRICHKEWN, 1 VA KMN=ILEEDTL LIV, TOFIETIL,
BYDZATY FIEEKLET,

b. Eclipse DHZ& 1. rhpam-7.13.4-planner-engine 7 TALIRMN)—=IZHD
/examples/binaries 74 L 7 ) —DFR 7OV U MERAZ £,

2. binariess 714 L7 M) —IZHBITRTDIAR 7 7AWV E IS ANRITEMLET
(examples/binaries/optaplanner-examples-7.67.0.Final-redhat-00024.jar 7 7 1 JL %R < ),

3. rhpam-7.13.4-planner-engine/examples/sources/ 714 L 7 b ) —Il#H % Java VY — R
src/mainfjava 71 L2 b —& Java ) Y —RXF 4 LY M 1) — src/main/resources %3810 L
x7,

4. RITREZFEHR LT,

o XA 73 XR:org.optaplanner.examples.app.OptaPlannerExamplesApp

e VM/NF A —%4— ({£X): -Xmx512M -server -
Dorg.optaplanner.examples.dataDir=examples/sources/data

o {F¥7 1L 7 K'Y —: examples/sources

5. RITREZRITLET,

100



#5113 BUSINESS CENTRAL C® OPTAPLANNER DR ¥ — b HA K: ftEEEHERDH

%11Z BUSINESS CENTRAL T® OPTAPLANNER DA ¥ —h~#1
1 R: (EXEEFHERDHI
Business Central T employee-rostering DY > 7). 7OV ) N ABEL T, 7O/ TEET, &
DO7OT Y ME V7 NEFBOETBERBREEERT 5 DICNER Business Central D& 72w b & K
L. RedHat EJL R® OptaPlanner = {#f L TRIRAJELRZBERARDIT2HE42RLET,

Business Central ICEHIFRE X 117= employee-rostering 7OV 7 N AT 7OA4 T5 &N TEE
9, BusinessCentral R L T7AOY Y NERBICERT B EDNTEET,

pa )

Business Central ® employee-rostering %> )L 7O ¥ MMIid, T—% v MH'E
FNTVWEHA. RESTAPIHEUH LZFERLTXMLERXDOT -9y 2RI 24
ENHYET,

11.1. BUSINESS CENTRAL ~NDEXEEFEXR Y 770z hOFT T
a4 Xk

Business Central IZ13., B mEBEEICBN B E=OICEERE X2y )70 ML HHY £,
REBOHFERY TN TOT Y M. RedHat EJL KD OptaPlanner T 7 MEIFEDI—XA 45 —2R

ERTIOICHBEINERINE Lz, UTOFIEICHK > T, REEDEFERY >~ 7L % Business
Central ICT¥ 704 LTETLET,

=S5

® RedHat Decision Manager 24 9> O—RKLTA YA M—=JLLTWB, 1 YA M—=)LF T 3
VIZDWTIE. Planning a Red Hat Decision Manager installationZ S8R L T 23X,

o fYVAM—IDRFaxy M MIHB&LDIZ. RedHat Decision Manager 2 Ei L. admin /X—
TyvavaERFDI—H—& L TBusinessCentral ICOY 1 Y LTWET,

FIR

1. Business Central T Menu - Design - Projects DJEICZ ) v o LE T,
2. ERENIERE L7 MySpace R X— 2T TrySamples =27 Y v 7 LEY,

3TN Tadzs DY R MHS employee-rostering 3R L, AEDOK%= ) v L
T. 7AYzV bEAVR—MLET,

4. 7y MYRMET2/X1 )L L., Build&Deploy% 7)) v LT, RREBDHHERY Y TSIV %
F7O04 LFET,

AEIF, 7OV MNTFEY NEZFDOHRTEICDOWVWTEHRRALET,

N2 REEOHBERY T TO00 Y NOBERK
REEOEHERY Y TN TOT Y M. Business Central CHEHETE2EMREN SO KT

T, 2O7OV Y MNaTF70O4 3 BHElE. [Business Central NOREEEHHERY Y IOV o
JhOF7OMAYN] ASRBLTLEIN,
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TONLSLREEYEREERTEFT, ZOFITIX. 7—2 70—%{FEHL T. Business Central T
BOEM 7Oz baERLET,

N2LREEOHHEXRTOT TV MDERE
Business Central T Solver OBFEAZBODICIE. 7OV T NAEETIMNELADHY £,

AR

Red Hat Decision Manager 4 7 >O—RLTA YA h—=JILLTW3,

Business Central #7704 L. admin A—J)LA2F>1—H¥—TOJ4 > L TW3,

Menu — Design - Projects - Add Project % ') v 2 L T, Business Central I[CFT L \\ 7O
VbR LET,

Add Project V4 Y RO T, AFDT7 4 —IL RICAHDLFT,
® Name: employee-rostering

e Description (fE&): OptaPlanner &£ L - REE B OB REEDZE L, A FIICED
WT, REEEZST MIBIYETET,

f£ET. Configure Advanced Options =% ') v 2 L T. Group ID. ArtifactID. &L
Version (C1E#HRZEML X7,

® Group ID: employeerostering
e Artifact ID: employeerostering
® Version: 1.0.0-SNAPSHOT

Add %2 ') w4 LT, Business Central 7Yz NYRI N — 7OV hEBIMLE
-a—o

N22. 70z 7270 BELV TSV VT VTFAT 14—

MEEHBROTEBEDE R XA VI FRIE UTFOWTIANMIDEINET,

102

BAEMEOAWNWI SR EORATHMICEFERAINE A, SHEICEALTEAIE. COT—%1F
FRHINFEA.

BEZ77 b 75 R2A7HWICERINZTA, (FEHIEDLLSARVERY) EHEEFICIEZE(L
L £t A (ffl: Shift. Employee)., BE7 77 MV S 2D 7O/ F 4 —E T XCREED 7O
T4—T9,
TSVZVIIVFTFATA—ISARA VSR RAATHBICERIN, STERICELLET B
ShiftAssignment), FTERICEET 270/ 71 —ld TS V_VIJEH TT, TODTO
NTF 4 —IFEETONRT 1 —TY,

LTFORICOVWTHEEZIT I,

FHEFFICEDI S RAEZTBLEIH?

Solver CZER I B3ZEHIEDISRICHY FTH?
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TDYVZAN, TS5V TV T4T74—T9,

TSV JITVT 4T 14— 5 RE @PlanningEntity 7 / 7—>3a Y7 /77— h$ %
EAHYET, FhlE. RAAVFTHA F—TRedHat EJL KD OptaPlanner Ky 7 & FRL
T Business Central ICE&ZRT 2ENHY £,

BPSUZVUTTITVUTFATA—ISRIE 12UED TSy ITEHHAHY., 1DULEDE
701574 —DPRETT,

ZLDA—RAT =R, TS5V T ITVFATA—ISAMNID2EGFHY., 12DT50=
VOTVTATA— ISR LTS VYV IERHN 1 2EIFEENET,
N23. RHESEDHEEXTOV Y NMADTF—Y EFILOERK

ZDtY 3 Tk, Business Central CIRREBEDEHRY Y T TAV I MERTTIDICHER
F=HF T bMEFERLET,

AR E 4
o [MEEDHZERIOVIVMDERE] I-TTOVIY MERENTTLTWS,
FIE

L¥FR7OVz o bT, OV M= F 4 7D DataObject 27 1) v V3 %H, Add
Asset » DataObject Z#7 ) vV LT, iLWTF—49F TV M&ERL X T,

2. ZRMDT—HFTI Y ND&ARI% Timeslot & L. Ry —I T
employeerostering.employeerostering = ZR L £ 7,
OKZ=/7 Vv o LET,

3. Data Objects /X\—ZX RV 5 4 7T +addfield%= 2 ') v - LT, Timeslot7—%#47> ¥ b
K74 —ILRZEBMLET,

4. id 74 —JL KT endTime EAALZET,

5 Type DHEICHZ ROy TH I A=a—%% 1) v %7 L. LocalDateTime % EIRL £7,
6. Create and continue Z5IMD 7 1 —JL FITEML XY,

7. id startTime & &£ U Type LocalDateTime 2R L T. 71 —JL K&EEBML X7,

8. Create 27 ') vV LET,

9. At®Save 27 ) vV LT, Timeslot 7—4% 47 /7 haREFELET,

10. BEEDx %2 1) w4 LT, DataObjects/N\—ARI 74 T%FAL. Assets X —a21—ICRY
ER

N ARDOFIRT, UTDTF—9A4TP I bEZDEBMUEZERLET,

R11.1 Skill
id 947
name String
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#*11.2 Employee

id 947

name String

skills employeerostering.employeerostering.Sk
ill[List]

#<11.3 Shift

id 947

requiredSkill employeerostering.employeerostering.Sk
ill

timeslot employeerostering.employeerostering.Ti
meslot

#11.4 DayOffRequest

id 947

date LocalDate

employee employeerostering.employeerostering.E
mployee

311.5 ShiftAssignment

id 947

employee employeerostering.employeerostering.E
mployee

shift employeerostering.employeerostering.Sh

ift

T—=8F T MOERBIE T a v —EADFERAATA K 28R LTEIV,

N23 1L REBEOHBEXRTS V=V IITVT 1571 —DEK

EEEBERDOTEBBARRT ZICIE. TS5V TIT VT 14574 —& Solver 5EfT 2MEN D
WEd, 75V JITVT 1471 —IE& RedHat EJL K®D OptaPlanner K 7 THIERgE AR B % E
FHL/T\ F)(’f\/i_“"f’fd'_ :E%L}i?o

LUTOFIEICHE> T, RREBEDEFEKRY > TILIC, ShiftAssignment 7—4 A+ 7Pz haTS50 =Y
JIV7474—ELTEHELET,
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AR

o MEBDEBERY Y TILAERTTBICIE., EEEOHHBHR OV I MADT—FYETILOD
EE) DOFIEICH->T, BETZTFT—9F T NETSVZV I VTF 4574 —%FEMT
ZNENHY T,

FIE

1. AT Y KD Assets X Za1—H 5, ShiftAssignment 7 —49F 7PV M EHEET,

2. DataObjects /X\—2RU 54 7T, Al %42 1) v LT, OptaPlanner ® Kv o %
AEET,

3. Planning Entity #3&R L £ 9,
4. ShiftAssignment 7 —4% 4 7Yt D7 4 —JL R X MT employee #:#IRL £,

5. OptaPlanner K % T Planning Variable #®#3iR L £ 7,
Value Range Id A17 1 —JU KIC employeeRange # A1 L £9 ., Chil&k
Y. @ValueRangeProvider 7 / 7—> 3 YD SS Vv I VT4 714 —IBMI N, TH
1F7—DSource ¥ 7% ) v dBERTINET,

TS5V ZV IEHOEDERH T @ValueRangeProvider 7 / 5 —> 3 Y TEEINE
¥, @ValueRangeProvider 7/ 7—> a v Iilid id 7ANT 4 —HBILH
). @PlanningVariable @ valueRangeProviderRefs 7O/37 1 — L 8BINE T,

6. NKvw 2 %KL, Save%#7 v I L T, =947/ AR ELET,

N232.RESDHERTS = IYY)a1—>3a vOERK
REEHHROBBIIX. EELLTS Vv IV )a—2avilkEzLEYS, 7S5y gy a—

¥ 3 vi&, RedHat EJU K® OptaPlanner Kv ¥ THIARRERBMAZFER LT, KXY FHSF—IC
&ZLET,

=50

o [REEDHHEXRTOD I MMDT—YETIVOERMR] LV REEDOHBERT V=V
TJITUT 4T 14—DERN] DOFIBICHK > T, RREBEOHHERY Y TILEERTTEDIINER
F—A XTI NBLVTS Vv T ITVTF4 T4 —%ERLTWS,

¥
1. #%5F EmployeeRoster T7—4% 472U M E#FRIERLEXT.

2. LTFD714—=ILREFERLET,

5 11.6 EmployeeRoster

id 947
dayOffRequestList employeerostering.employeerostering.Da
yOffRequest|[List]
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id 547

shiftAssignmentList employeerostering.employeerostering.Sh
iftAssighment[List]

shiftList employeerostering.employeerostering.Sh
ift[List]

skillList employeerostering.employeerostering.Sk
ill[List]

timeslotList employeerostering.employeerostering.Ti

meslot[List]

. Data Objects /X\—2RU 54 7T, Al %742 1) v LT, OptaPlanner ® Kv ¥ %

REET,

. Planning Solution % &R L £ 9,

. Solution Score Type I&. 77 #JL b ® Hard softscore DFFICLEFT, chilky, 4147

MY 1) a—23>»RO7 &% % EmployeeRoster 7 —4% 74 7> 9 M, score 7 4 —JL KA
HEMICERINE T,

. ROBMETH LW =)L REBIMLE T,

id 947
employeelList employeerostering.employeerostering.E
mployee[List]

. employeelList 7 1 —JU K% #IR L /4KRET. Red Hat EJL KD OptaPlanner K 2 Zf W

T. Planning Value Range Providerihv 2 A % E R L £ 7,
id 7 1 —JL RIC employeeRange # AW L3, Ry I %ZEHALCET,

. BETSavez=2Yw oL, 7Y NEREFELZY,

1N.2.4. RKEEEFEROFK

REBOHHBHERIZTZ0=v IV )21—23vTT, INTOFEBEICE. RERERFDDITHLS
BRIITNERLBRVWEINAZENFT,

Business Central DIEEEDEFERT > T)IL7OV T MIld, LTDO/N— RIS LY 7 MDA
EFEnFT,

N— Kl
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v 7 MR
o TRTDREENV I MIEYLTOhTWS,
o MEEINKBAE>/BEIE. V7 MDBIDREEICBEIY Y TINDS,

N—RERHRB LY 7 MIKIE. FreeformDRL THA +—, FldHA REZIL—ILEFALT
Business Central CEZ L 9,

11.2.4.1. DRL (Drools Rule Language) JL—JU

DRL (Drools Rule Language) Jb—JLiE, dilTF A KN T7 74 IVICEBER T HETVRXRI—ILTY, Z
D& S DRL 7 7 1 JLi, Business Central DD T RTDIL—ILT7 v MHARKBICL VF) VT
nadY—2&EQYFY, BusinessCentral 1 V9 —TJ T4 ATDRL 7 7M1 ILEER L TEEY %D\
Red Hat CodeReady Studio * B D#i&BIRIREE (IDE) 2 A L T Maven F/ld Java 7OV T 7 b D
—EBELTHEBTERT B ENTEET, DRL 7 71 ILICIE. RIETHIL—ILDEMH (when) & LTV
74U av (then) ZEHT DI —IL&E 1 DL EEBMTE XY, Business Central ® DRL FH#'4 +—T
i¥. Java. DRL. B&L U XML OBXHEARTINET,

DRL 774k, LFOOAVR—RY NTEREINZET,

DRLZ 7AJIARDIAVR—F Y b

package
import
function // Optional
query // Optional
declare // Optional
global // Optional
rule "rule name"
/I Attributes
when
/I Conditions
then
/I Actions

end

rule "rule2 name"

UTFODDRLIL—ILDBITIE, O—VEHLAADTYYarv—EXTERGEIREZEELE T,

HAE DFERMEBIRICEAYT 2L —ILDAI

rule "Underage"
salience 15
agenda-group "applicationGroup”
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when
$application : LoanApplication()
Applicant( age < 21)
then
$application.setApproved( false );
$application.setExplanation( "Underage" );
end

DRL 7 7 A J)LICIE, Jb—Ib, 2TV —, BEEN 1 2FLIFEHRSFNATBY, ZOT774ILT. IL—Ib
PII)—TEHYYT, FHITZMVER—F FO0-"N), BERED)Y —AEEAERTTET,
DRL/Xy 4 —Jl&, DRL7Z 74 ILD—BLICRKRRIN, IL—IVITEBRERICKRRTINE T, #hd DRL
VA=V MNIEDLORIEBETEEBVEHA,

W= &I, =Ry F—YRT—EDZREZIBETIHENHYET, Ny T—I WD DRL
774 T, ACI—IEEEHROFERATEE, IL—ILOIVNRAJLICKBLET, FICIL—ILEICR
R—AEFATZHBERE. IL—ILAICIENT ZESI B (rule "rule name™) AL T, 3 v/ 1)L
IS—DEELBVELIICLTLEIY,

DRLIV—IVICEEET 2T —49 A4 T x9 METRT, DRL 7 71 JLERE U Business Central 7O =
G RRyG—=IILBLKREIHYET, AL T—ICEFN2 7Yy NEFT 72 MNTA VR—b
IhEd, 20Oy —VOBET7EY ME, DRLIV—ILAFBRLTA Y R—MNTEET,
1N.242.DRL 7H¥4( F— %A L - KEES DEHBEROFHKESE

Business Central T Free form DRL TH'41 7—% AL T, REEDHEXRY Y TNICHWOEEE/E
MTXE9,

COFIEZFRALT, Y7 DO THL I0BEBUERAELRWEREEEZY 7 MBIV THAR
WANA—FKHIE 27/ L9,
FIE

1. Business Central ©. Menu - Design - Projects ICEILC. AV "%V ) v LE
ER

2. AddAsset-> DRLZ 7AW DIEIZV Yy I LET,

3. DRL file&®17 1 —JL KIZ. ComplexScoreRules & AL £7,
4. employeerostering.employeerostering /X 57— % ZERL F T,
5 +OK%Z27Y)wv - LTDRL 774 IV EERKLET,

6. DRL 7H#4 +—® Model ¥ 7. Employee10HourShiftSpace /L'—JL% DRL 7 7 1 JL.& L
TEHLZXY,

package employeerostering.employeerostering;

rule "Employee10HourShiftSpace"
when

$shiftAssignment : ShiftAssignment( $employee : employee != null, $shiftEndDateTime :
shift.timeslot.endTime)

ShiftAssignment( this != $shiftAssignment, $employee == employee, $shiftEndDateTime
<= shift.timeslot.endTime,

$shiftEndDateTime.until(shift.timeslot.startTime,

java.time.temporal.ChronoUnit. HOURS) <10)
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then
scoreHolder.addHardConstraintMatch(kcontext, -1);
end

7. Save x4V )y LT. DRLZ7M4ILEREFELZET,

DRL 7 7 A ILDEKRAEIZ DRLILV—IVAGHALAET >V a v —EZADER #SB L TL IV,

N.25 A4 REAEZIL—ILA2ERAL TREEDEHHERICIL—ILOIERK

Business Central THA REZIL—ITHA F—%2FHEL T, RREEDHHERIC/N—RFHKWSLVY 2
NEIWAEHZT DI —ILAERTEZET,

n.251. 44 K&HZIL—L

HA RFZIL—IbiE, IL—ILERRD 7O R %1249 5. Business Central D U R—2RDH A NfF =
W= THAF—TERTEZEIRRIL—IVTT, HA REZIV—IVTHFAF—%2FRTZE. IL—IL
EERTDT—HFT TV MIEDIDWT, TEBAVTY MIT4—ILRELVA TV a v ERHEL
F9, ERELEAS REESIL—ILIE, ZOMRODIRTDIL—ILT7 v b & & $HIT Drools Rule Language
(DRL) Jb—JLiCaAvRAM LI F T,

HAREZIN—=IVICEET Z2IRTDT—IA TV ME, H4 KFEL—LEBLTOY Y
Ny r—IICBSMEIPHYET, ALY T—ICEEFNEZT7EY MIT 74V NTA VER—FEN
F9, VERT—HFTIV I MNEHA RIS —ILEERLES, HA4 REEIL—ILTHF1F—D
Data Objects ¥ 76, MEBERT—FF TV MHIRTYRMINTVWBRZEERIELAEY.,
M7AT7L ZEBMLTCEOMDEEGFET— 94T beA VI R—FMLEYTEET,

N252. WMESDY 7 MIDNSYREWDHA RIFZIL—ILDERK

741 RftE)L—)L BalanceEmployeesShiftNumber (&, AIEAPRY NSV R ZEB & D ICREBICY
TJhEEYHTEY 7 MIWEERLES, Chid, 7 NODEIEETRLABEEZZ2RITR
FIT A —5FRTEHIETITVWET, L—ILICE>TREINAZZRATHICLY., Solver & U NS
VADENDZEIICYT M EGBIEET,

BalanceEmployeesShiftNumber.rdrl - Guided Rules Save  Delete Rename Copy Validate  LatestVersionv | . X

Editor QOverview Source Data Objects

EXTENDS - None -
WHEN &
1.  There is an Employee [$employee] =] @”J &4
There is a Number [$shiftCount]
From Accumulate
All St

[SshiftAssig ] with: 0
2. employee equal to :I $employee :|= =] aglg
Custom Code Function

Function:| count($shiftAssignment)
THEN

Soft Score - i i * i i
1 ($shiftCount.intvValue() * $shiftCount.intValue()) H @”’ 54

(show
options...)

Messages Clear & |/ %

FIR

1. Business Central ©. Menu - Design - Projects ICREILC. AV "%V ) v LE
ER

2. Add Asset - Guided Rule DJEICV ) v I LE T,
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1.

12.

Guided Rule % IC BalanceEmployeesShiftNumber & AJJ L. Package T
employeerostering.employeerostering = ER L £ 7,

OKAZYYw O LT, W=7ty hEERKLET,

WHEN 74 —JLRTHF 4 Y w4 LT, WHEN &4%8MLE7.

. Add a condition to the rule™w 1 > K7 T Employee %= #IRL 3, +OK%=2V Yy I LXT,

Employee &4 T2 ) v 7 L THIFAZIEIE L., £ % $Semployee ZEML £,

. WHEN 214 From Accumulate =&ML 9,

a. From Accumulate 5:4® £ T click to add patternZ 2 ) v 2 L, KOy 742>V 1) X b
T77%7 5% 4 7 Number 23R L 7,

b. Z# 4 $shiftCount = Number &4 ICEML E T,

c. From Accumulate 4 M T click to add pattern%2 2 ) v 2 LT, KAy F4¥o V1R
N T ShiftAssignment 7 7 7 b9 1 THZERL T,

d. Z#£& $shiftAssignment % ShiftAssignment 7 7 7 b9 4 FITEBML E 7,

e. ShiftAssignment &% BE 2 ') v 7 L. Addarestrictiononafield KOy 747> X
N T employee %#:&IR L £7,

f. employee HIfIDMEICHZ KOy TH U2 XA MTequalto Z:ERL T,

g ROvTEIURS VDOED & PAAV YY)y 7 LTEHE%ZEML. Fieldvalue 7 1
> R T Boundvariable #2) v L9,

h. KOw 745> 1) 2 ~T $employee %#IRL £7,

i. Function 7R 2 I count ($shiftAssignment) E AL F 9,

THEN 74 —JLRTH 24 Y v LT, THEN £E5EBMLES,

. Add a new action 7 1 ~ KU T Modify SoftScore #EZIR L X9, +OK%E2 v LZT,

a. Rv 2 RIT - ($shiftCount.intValue()*$shiftCount.intValue()) S AL £ 9,
BALBO Validate #7Y) v I L, L= ILFZENTRTEWNTHZ I EEZHWRELITTIL—ILDOF
LMRERICKB LD, T Ay E—YICEBHINLBEICHGL, L—ILDOLIVR—F
VEEREBEL, IZ—DPRARINBLARZETIL—IILOZEHEEREZITVET,

Save 27 )y I LT, L—LZEREFELEY,

HA RFEI—ILDEREEIT HA REZIL—IEERALET>Ya v —EXDER #5R L TL

I,

N253. BLCHICEHROY 7 FaEYLTHEWEIICTEHA REZIL—ILDERK

#H4 R{FZJL—JL OneEmployeeShiftPerDay (&, A CHDEHD> 7 MIREEEEY HTRVED
ICTBN—REINEERLE T, REEOHHERT Y TILTIE. ZOFRMIEHA FMESIL—ILTHA
FT—%AFERALTERINET,
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aOneEmponeeShiftPerDay.rdrI—Guided Rules v Save Delete Rename Copy Validate LatestVersionv & " %

Editor Overview Source Data Objects

EXTENDS - None - v
WHEN &P
$shiftAssignment : ShiftAssignment(employee != null)
ShiftAssignment( this |= $shiftAssignment, employee == $shiftAssignment.employee, shift.timeslot.startTime.toLocalDate() == @ o 5"" 034
$shiftAssignment.shift.timeslot.startTime.toLocalDate() ) :
THEN of
scoreHolder.addHardConstraintMatch(kcontext, -1); o
1 Bgkdl4

(show
options...)

Messages Clear (& ||| %

FIR

1. Business Central ©. Menu - Design - Projects ICREILC. 7OV "%V ) v LE
ER

2. Add Asset - Guided Rule DJEICZ ) v I LE T,

3. Guided Rule %I OneEmployeeShiftPerDay & A L. Package T
employeerostering.employeerostering = ER L £ 7,

4. OK&AH2YYw o LT, W=7ty NEERLZET,

5  WHEN 74 —ILR T 54 1) v~ LT, WHEN &#4%38ML %7,
6. Add a condition to therule™ 1 > K5 5 Free formDRLZZEIR L F 9,

7. Freeform @ DRLRY 2 RIZ. LLTFOLEAADLET,

$shiftAssignment : ShiftAssignment( employee != null )

ShiftAssignment( this != $shiftAssignment , employee == $shiftAssignment.employee ,
shift.timeslot.startTime.toLocalDate() ==
$shiftAssignment.shift.timeslot.startTime.toLocalDate() )

COEEIE, BLHICHDY 7 AT TICEIYLBTONTWLWBRERICIIV 7 MNEEYHTS
CENTERWCEERLTWVWET,

8. THEN 74 —JLRTE 541w o LT, THEN £HEEEBMLET,
9. Addanewaction 14 >~ RoH 5 Add Free formDRLAZEIR L 7,

10. Freeform @ DRLARY 2 R, UTFDOEHEEADLET,

I scoreHolder.addHardConstraintMatch(kcontext, -1);

. BLEEBD Validate #27) v 2 L, IL—ILEZEDPITRTENTHD I EABRELETIL—ILOR
YUMRERICKB LS, T5—AvE—JIKEHINBEICHIEL, IL—ILoELa Vv R—F
VENERBEL, IS5S—HIRRIINGBLABBZFTIL—ILOZYMEREITVET,

2. Save =7 Y w o LT, II—ILERELZET,

HA REEIL—ILDERAERIE HA FEESIL—IEFERALETYYavyd—EZXDOER 25 L TL
7230,

m
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N.254. 7 FEHICAF I E—BIEZHA KEZIL—ILDER

74 Rt EIL—JU ShiftReqgiredSkillsAreMet (X, $RTDY 7 bA BEYRAFIEY M ZFEORE
BICEYHETONZDEHERT 2N\~ FEIKNEZERLE T, REBSOEBRY Y FILTIE. ZOHIKIIE
HA REEN—ITHAFT—%FEALTERINZE T,

ShiftRequiredSkillsAreMet.rdrl - Guided Rules ~ Save Delete Rename Copy Validate LatestVersionv . %

Editor Overview Source Data Objects

EXTENDS - None - <
WHEN C%
There is a ShiftAssignment with:
employee is not null :I =]
S [$requiredskill] :shift.requiredSkill. Choose... :I --- please choose - :I/ =] agFle
[not bound]:employee.skills. Choose... :I excludes :I(X)=$requ\red5km =] =]
THEN %
Hard Score R .
ey
(show
options...)
Messages Clear & %
1. Business Central ©. Menu - Design - Projects ICEILC. AV "%V ) v LE
ER

2. Add Asset - Guided Rule DJEICZ ) vy I LE T,

3. Guided Rule &I ShiftReqiredSkillsAreMet & A1 L. Package T
employeerostering.employeerostering = ZR L £ 7,

4 OK&AH2Yw o LT, =Tty NEERLZET,

5 WHEN 74 —JLRTS 5% 1) v 4~ LT, WHEN &445BMLES.

6. Add a condition to the rule”” 1 > K7 T ShiftAssignment Z:#IR L £9, +OK%Z2o ) v o L
x7,

7. ShiftAssignment &% 7 1) v 7 L. Addarestrictiononafield KOy 740> )R T
employee % &R L £7,

8. TH#4 F+—T. employee D#ED KOy FH¥ IV YR K&V 1) v - L., isnotnull %8R L £
-a—o

9. ShiftAssignment &% ') v L. Expressioneditorz? ) v o7 LZEd,

a. #4147+ —T. [notbound] =% ') v ¥ L. Expressioneditor 25X, XL
$requiredSkill Z/X41 V> RLZEXT, Setzo)v I LZET,

b. TH4 +— $requiredSkill DHEICHZ ROy FH¥ o> X NT shift 28R L. ZDHED
KOw 745> 1) 2 NT requiredSkill %3ER L 7,

10. ShiftAssignment &% 2 ') v - L. Expressioneditorz7 ') v 2 LXY,

a. Y4 +—7. [notbound] D#ICH B KOy 745> X T employee 5BRL. Z
DO ROy FH o 1) 2 NTskills #:8IRL X,

b. ZOBO ROy 4> 1) A NTld Choose ZEIRL7-FFICLET,

12
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c. TOBD ROy T4 9 ViRy U T, please choose % excludes ICEE L X7,

d. excludes O#EICH % f:;? A% 1) v L. Fieldvalue 7 1« > KT New formula
RYVED YO LET,

e. AR Y 7 ZIC $requiredSKill ZEML £,

0. THEN 74 —JLRTE 59 1) w4 LT, THEN £#£8MLET,

12. Add a new action ™’ 1 > K2 Modify Hard Score %#:&R L X9, +OK %22 Yy I LE T,

13. RA779avihRy P RT-1%EAALET,

4. HERB®D Validate #7 Jvy 7 L. W—IFEDNITRTENTHE I EZ2ERLETIL—ILDOH
YUMRERICKB LS, T5—AvE—JIREHINBEICHIEL, IL—ILoEa Vv R—3F
VENERBEL, T —DPRRINBLLABLBZEFTIL—ILOFYMEERETVET,

15. Save 22 w7 LT, I—I%EREFELZET,

HA REEIL—ILDERAEIE HA FEESIL—IEFERALETYYaryd—EZDOER 25 L TL
7230,

N255. KIBHFEEEB I HHM1 REZIL—ILDVERK

A4 RftEIL—)L DayOffRequest i&. V7 MHEIMZ/ERLXT, ZOFMTIE. £DY 7 MITAE
YETONTWEREEN TOHICHETE AL A 2LIFGEIC. HOREBICO 7 NE2BEIYHTTE
2£IICTEEY, RREEDOHBERT Y T T, ZOHKIEHA NMEEIL—ILTHAF—%FRALT
FERINZ T,

DayOffRequest‘rdrI—Guided Rules v Save Delete Rename Copy Validate | LatestVersion~ " %

Editor Overview Source Data Objects

EXTENDS - None - v
WHEN G
$dayOffRequest : DayOffRequest() o
ShiftAssignment( employee == $dayOffRequest.employee, shift.timeslot.startTime.toLocalDate() == $dayOffRequest.date ) L Ul
THEN &
scoreHolder.addSoftConstraintMatch(kcontext, -100);
L BgedL 4
(show
options...)
Messages Clear S | %
1
1. Business Central ©. Menu - Design - Projects ICREILC. 7OV "%V ) v LE
ER

2. Add Asset - Guided Rule DJEICZ ) v I LE T,

3. Guided Rule % |C DayOffRequest & A5 L. Package T
employeerostering.employeerostering = ER L £ 7,

4, OK&EH2YYw O LT, W=7ty NEERLZET,

5 WHEN 74 —JLRTS 52 1) v~ LT, WHEN &445BMLES.

13
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6. Add a condition to therule™ 1 > K55 Free formDRLAZEIR L F 9,

7. Freeform @ DRLRY 2 RIZ. LLTFOLEAADLET,

$dayOffRequest : DayOffRequest( )
ShiftAssignment( employee == $dayOffRequest.employee ,
shift.timeslot.startTime.toLocalDate() == $dayOffRequest.date )

CORME, KRIBRPFZT2>/MRKEICV T M 2EIYETTVWEHBEIC. TOREKEZTDH
D7 MEIYHTHLHEIRTEZZEZRLTWVWET,

8. THEN 74 —JLRT 541w o LT, THEN £HEBML T,
9. Addanewaction 14 >~ RoH 5 Add Free formDRLAZIRL 7,

10. Freeform @ DRL AR Y ¥ R, UTFDOEHEEAADLET,

I scoreHolder.addSoftConstraintMatch(kcontext, -100);

. BLFED Validate 27 1) v 7 L. L—ILFHEDPITRTENTHE I EZHERLETIL—ILDOFE
LMRERRICKM LS, TS5 — Xy E—YICRBBEINEEICHEL, IL—ILOo£aVR—X
VEKEREBEL, T —DPRIFIINBLLABBZETIL—ILOZUEERAITVET,
12 Save #2 )v U LT, I—I%EREFELET,
HA REEIN—IVDERFEIE HA RIS -V aFALET>Ya v —EZDER #2R L TL
7230,
1.2.6. EEE DENFEFRD Solver 5% E DIERK
Business Central IC Solver SR E&ER L TIRETXF T, SolverRETHA F—IF. 7Oy v F
7O INBICEITTI S Solver BEEFER L F 9,
AR

® Red Hat Decision Manager # 4 2>O—RKRLTA YA b—=ILLTW3,

o REBDEHBRYVTIVICEHETZT7EY MEITXTERLTERELTWS,

FIR

1. Business Central © Menu - Projects 7 Y w2 L., EA$2 70/ b0 )y LTH
XEY,

2. Assets /N\—2ZA~RY 7 1 7T, AddAsset— Solver configuration 22 1) v -7 L%,

3. Create new Solver configuration 7 1 > K7 T, Solver D&Hl
EmployeeRosteringSolverConfig * AL, Ok%Z2 U vV LET,
ZNIZ& Y, Solver configuration 7H 4 F—ABHE £ Y,

4. Score Director Factory 5% €tz 3> T, RAT7 YV IIL—IEBEEZESUKER—AE2EH
LET. REEDHHBHRY I 7OV Y I defaultKieBase #EH L £ 7,

a. KER—RICEZLIZKEEYyYavOEIAS1DBIRLET., REEDEHERY Y TILY
O x4 biE defaultKieSession #fEHA L 7,

14
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5 ALD Validate #%') v 2 L. Score Director Factory 38 ENEL W &R LET, T
MHRRICKB LIS, I5— Ay E—JIKRHEINLBMEICHIEL, T5—ARTINRA
2FE CHEMEREZITVWET,

6. Save =2 ') w2 LT, Solver BEXREFLZET,

N2.7. REEOHERTOT TV MIKT % Solver DIRTHETE

—EHIEA B XS Solver MET TESLDICKRETEE T, 774N NTIE, 5w iToy
VICIE, BEREFIRAK EEEBATESLDICEBEINRTVWET,

REBOHBRY TN TOTV LI M, 3I0MREARTTELIIICEEINTVLIET,

=55
o MEXBOHHBRTOVII M, BETZINRTOT7EY MafEl L., [EXEDEHRD

Solver ZREDVER ] DFNEICHE > T. Business Central IZ Solver 5% E
EmployeeRosteringSolverConfig % {Ef L T\ %,

FIR

1. Assets /\—2 %Y 7 14 7T EmployeeRosteringSolverConfig #fE £9, Il
Y. Solveri&E 7H4M F+—DRHIFT,

2. Termination 22> 3a>YTAdd &7 ) v LT, BIRLEBEBIIL—TICHLWRTERAE
’ﬁbi-a—o

3. ROy T ZAMDS, TH41 T Timespent #:ZRLET., Thid. BRTFREDAS
74— RELTEMNINET,

4. BEIEROEOXMAZFERAL T, KBERFBEE 30MICERELET,

5 ALD Validate #% ') v 2 L. Score Director Factory Z8ENEL W & %2R LET, T
MHRRICKB LS, I5— Ay E—JIKRHEINLBMEICHIGEL, T5—ARRINRA
2FE CHEMEREZITVWET,

6. Save =2 ')w - LT, Solver BEXREFLZET,

1.3.REST API #{#FH L 7= SOLVER D7 7 X
By TIVD Solver 57T 704 T HHMBIEM LIS, RESTAPI A#FHLT7 I ERATEFT,

RESTAPI #{fH L T Solver 1 YRAY VA& FEEFTHINELHYET, TDREIC, T—F vy NEIETE

LT, xRS TIET,

GlEis Sa

o AEZEDLRIDEI Y a vILHEW, REEDHFEROVI I MEHREL, T7O04LTLES

W, [MEEEDEFERY Y70V NOBER] ICBEOEHSY, AL7OY Y M E
F704 3 3h. [Business Central NOREEHFBRY IO/ hoF 7O AV
N ICEEEneEbY., 7OV NaBEERTEZT,

11.3.1. REST API % {&f L 7= Solver D & &k

Solver #{#HT %(1ClE, RESTAPI 2R L T Solver 41 VAV VA5 E85TDINELFHY FT,
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&ZSolver41 VRH VAT, —EILKEBELTE35TEBBEOHIL 1 DEITFTY,

=S ]
L UTFOANYy Y —%FRLTHTTP EXRZEKL T,

authorization: admin:admin
X-KIE-ContentType: xstream
content-type: application/xml

2. LTOEKRAFEAL T Solver &8 L F 9,

PUT

http://localhost:8080/kie-
server/services/rest/server/containers/employeerostering_1.0.0-
SNAPSHOT/solvers/EmployeeRosteringSolver

BRKRT1—

<solver-instance>

<solver-config-
filesemployeerostering/employeerostering/EmployeeRosteringSolverConfig.solver.xml</s
olver-config-file>
</solver-instance>

11.3.2. REST API Z{&f L 7= Solver DIEV'H L

Solver 1 Y RH VA &FFK L%IZ. RESTAPI ZFARAL T, T—4%t v b% Solver ICEE LT, &@E
RERIESTEET,

FIE
L UTFOANYy Y —%FRLTHTTP EXRZEKL T,

authorization: admin:admin
X-KIE-ContentType: xstream
content-type: application/xml

2. UTOBIDESIC, 7=ty h%EET Solver ICEKRZEFLET,

POST

http://localhost:8080/kie-
server/services/rest/server/containers/employeerostering_1.0.0-
SNAPSHOT/solvers/EmployeeRosteringSolver/state/solving

BRKRT1—

<employeerostering.employeerostering.EmployeeRoster>
<employeelList>
<employeerostering.employeerostering.Employee>
<name>John</name>
<skills>
<employeerostering.employeerostering.Skill>
<name>reading</name>
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</employeerostering.employeerostering.Skill>
</skills>
</employeerostering.employeerostering.Employee>
<employeerostering.employeerostering.Employee>
<name>Mary</name>
<skills>
<employeerostering.employeerostering.Skill>
<name>writing</name>
</employeerostering.employeerostering.Skill>
</skills>
</employeerostering.employeerostering.Employee>
<employeerostering.employeerostering.Employee>
<name>Petr</name>
<skills>
<employeerostering.employeerostering.Skill>
<name>speaking</name>
</employeerostering.employeerostering.Skill>
</skills>
</employeerostering.employeerostering.Employee>
</employeelist>
<shiftList>
<employeerostering.employeerostering.Shift>
<timeslot>
<startTime>2017-01-01T00:00:00</startTime>
<endTime>2017-01-01T01:00:00</endTime>
</timeslot>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering.Employee/skills/emplo
yeerostering.employeerostering.Skill"/>
</employeerostering.employeerostering.Shift>
<employeerostering.employeerostering.Shift>
<timeslot reference="../../employeerostering.employeerostering.Shift/timeslot"/>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering.Employee[3]/skills/emg
loyeerostering.employeerostering.Skill"/>
</employeerostering.employeerostering.Shift>
<employeerostering.employeerostering.Shift>
<timeslot reference="../../employeerostering.employeerostering.Shift/timeslot"/>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering.Employee[2]/skills/emg
loyeerostering.employeerostering.Skill"/>
</employeerostering.employeerostering.Shift>
</shiftList>
<skillList>
<employeerostering.employeerostering.Skill
reference="../../employeeList/employeerostering.employeerostering.Employee/skills/employe
erostering.employeerostering.Skill"/>
<employeerostering.employeerostering.Skill
reference="../../employeeList/employeerostering.employeerostering.Employee[3]/skills/emplc
yeerostering.employeerostering.Skill"/>
<employeerostering.employeerostering.Skill
reference="../../employeeList/employeerostering.employeerostering.Employee[2]/skills/emplc
yeerostering.employeerostering.Skill"/>
</skillList>
<timeslotList>
<employeerostering.employeerostering. Timeslot
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reference="../../shiftList/employeerostering.employeerostering.Shift/timeslot"/>
</timeslotList>
<dayOffRequestList/>
<shiftAssignmentList>
<employeerostering.employeerostering.ShiftAssignment>
<shift reference="../../../shiftList/employeerostering.employeerostering.Shift"/>
</employeerostering.employeerostering.ShiftAssignment>
<employeerostering.employeerostering.ShiftAssignment>
<shift reference="../../../shiftList/employeerostering.employeerostering.Shift[3]"/>
</employeerostering.employeerostering.ShiftAssignment>
<employeerostering.employeerostering.ShiftAssignment>
<shift reference="../../../shiftList/employeerostering.employeerostering.Shift[2]"/>
</employeerostering.employeerostering.ShiftAssignment>
</shiftAssignmentList>
</employeerostering.employeerostering.EmployeeRoster>

3 FtEMEEICKERZYIJTAMLET,

GET

http://localhost:8080/kie-
server/services/rest/server/containers/employeerostering_1.0.0-
SNAPSHOT/solvers/EmployeeRosteringSolver/bestsolution

ree=s il

<solver-instance>
<container-id>employee-rostering</container-id>
<solver-id>solveri</solver-id>
<solver-config-
filesemployeerostering/employeerostering/EmployeeRosteringSolverConfig.solver.xml</s
olver-config-file>
<status>NOT_SOLVING</status>
<score
scoreClass="org.optaplanner.core.api.score.buildin.hardsoft. HardSoftScore">0hard/0soft<
/score>
<best-solution class="employeerostering.employeerostering.EmployeeRoster">
<employeelList>
<employeerostering.employeerostering.Employee>
<name>John</name>
<skills>
<employeerostering.employeerostering.Skill>
<name>reading</name>
</employeerostering.employeerostering.Skill>
</skills>
</employeerostering.employeerostering.Employee>
<employeerostering.employeerostering.Employee>
<name>Mary</name>
<skills>
<employeerostering.employeerostering.Skill>
<name>writing</name>
</employeerostering.employeerostering.Skill>
</skills>
</employeerostering.employeerostering.Employee>
<employeerostering.employeerostering.Employee>
<name>Petr</name>
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<skills>
<employeerostering.employeerostering.Skill>
<name>speaking</name>
</employeerostering.employeerostering.Skill>
</skills>
</employeerostering.employeerostering.Employee>
</employeelist>
<shiftList>
<employeerostering.employeerostering.Shift>
<timeslot>
<startTime>2017-01-01T00:00:00</startTime>
<endTime>2017-01-01T01:00:00</endTime>
</timeslot>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering.Employee/skills/emplo
yeerostering.employeerostering.Skill"/>
</employeerostering.employeerostering.Shift>
<employeerostering.employeerostering.Shift>
<timeslot reference="../../employeerostering.employeerostering.Shift/timeslot"/>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering.Employee[3]/skills/emg
loyeerostering.employeerostering.Skill"/>
</employeerostering.employeerostering.Shift>
<employeerostering.employeerostering.Shift>
<timeslot reference="../../employeerostering.employeerostering.Shift/timeslot"/>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering.Employee[2]/skills/emg
loyeerostering.employeerostering.Skill"/>
</employeerostering.employeerostering.Shift>
</shiftList>
<skillList>
<employeerostering.employeerostering.Skill
reference="../../employeeList/employeerostering.employeerostering.Employee/skills/employe
erostering.employeerostering.Skill"/>
<employeerostering.employeerostering.Skill
reference="../../employeeList/employeerostering.employeerostering.Employee[3]/skills/emplc
yeerostering.employeerostering.Skill"/>
<employeerostering.employeerostering.Skill
reference="../../employeeList/employeerostering.employeerostering.Employee[2]/skills/emplc
yeerostering.employeerostering.Skill"/>
</skillList>
<timeslotList>
<employeerostering.employeerostering. Timeslot
reference="../../shiftList/employeerostering.employeerostering.Shift/timeslot"/>
</timeslotList>
<dayOffRequestList/>
<shiftAssignmentList/>
<score>0hard/Osoft</score>
</best-solution>
</solver-instance>
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212 OPTAPLANNER & £ ' QUARKUS OfER A4 K

https://code.quarkus.redhat.com @ Web # 1 b % {#f L T Red Hat EJL K ® OptaPlanner Quarkus
D Maven 7OV TV bEER L., 7TV r—> 3 Y THEAT ZILRERE BEIMIEBNS L VRET
XX9, TDH. QuarkusMaven YR M) —DF o vO—K», AV bhTOAY SV
Maven VR M) —DERAMNABEICAY FT,

12.1. APACHE MAVEN & &£ U' RED HAT EJL K® QUARKUS

Apache Maven I BIBBEBEHILY —IL T, V7 ko 77OV Y POER., EILR, BLUVOERE
HITDROICJava 7 TV r—va VAR TERINE T, Maven & Project Object Model (POM) 7 7
AIVEMENZIZEDRE7 7ML EFERALT, 707 POEEPEBRETOCLADEEATVE
T, POMZ774)LiE, EYVa—IBLPaVR—2Y bOKERKR. EILROIEE. BREAZ 70O
VI MRy = DY =4y hESERL, XML7 74 EFERALTHEALET, ThiCkY., 7O
T NPEYIDDHE—INIRETELRIN B LD ICRY T,

Maven YIRI f 1) —

Maven Y RY MY —ICIE, Java 54 TS —, T304V, BLVZOMODEINRT—FT1 770 b
PRIMINE T, T74I8D/RT ) v o YRY M) —I& Maven 2 Central Repository TE h%, E#®D
HEF—LDOBETHBEDT—T1 777 NaHETZ2EHNT. HRDTZA RXR—MELUTREY RY b
)—&9BZENABETY, Fhe Y—RKX—FT 4 —DVERI N —ELFETEET,

Quarkus 7OY T R TH Y54 ¥ Maven YIRY M) —%FHT 55, Red Hat build of Quarkus M
Maven Y R N =% 40— RTEET,

Maven 7S 14 >

Maven 75714 ik, POM 7 7M1 ILDEBFHDEDTID2ULEDT—I)LAZFEK L 9. Quarkus 7
T — 3 VIELLTFD Maven 7594 v AFERLE T,

® Quarkus Maven 75 &1 > (quarkus-maven-plugin): Maven IZ & % Quarkus 7O 7 b D
ERERIBL T, uber-JAR 7 7 A ILDEMEHR— ML, BEHEE—NERELFT,

® Maven Surefire 75 7’4 > (maven-surefire-plugin): EJL K54 294 2 )ILDFA M7 —X
TEAIN, 7Y =23V TaZy bTFRAMNEEFTLES, 753714V TARMLER—
MEENDZTFARNT7AILEXML 7 7ML EERLE T,

AL A Y54 Y )RY K —D Maven D settings.xml 7 7 1 JLDFRE
d—H—0 settings.xml 7 7 1 JLEREL T, Maven 7OV T N TH VT4~ Maven Y RI M) —

EEATEEY, Thid, HEDFETT, VRN —IX—Iv—FLBEHBY—N"—LDYRY
M) —&ERAY 2 Mavenf&EIFE. 7OV hOKIHS L VCEBEZRALEIEET,

-

pa

Maven O settings.xml 7 7 A LEZZBLTYRI N) —%{ET 2HE. BRIEFTART
D Maven 7OV Y MIERAINE T,

FIR

L T¥FAMNIT 19 —FIFHERERIE (IDE) T Maven @ ~/.m2/settings.xml 7 7 1 )L % 3
TET,
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R

~1.m2/ 714 L7 b —IC settings.xml 7 7 1 LDV R WBEIC
l&. SMAVEN_HOME/.m2/conf/ 74 L7 N —D5 ~/m2/ 71 L7 M) —IC
settings.xml 7 7 A/ JLZJE—LZF T,

2. LL'FD17% Maven @ settings.xml 7 7 1 )LD <profiles> EFRITEML X7,

<!I-- Configure the Maven repository -->
<profile>
<id>red-hat-enterprise-maven-repository</id>
<repositories>
<repository>
<id>red-hat-enterprise-maven-repository</id>
<url>https://maven.repository.redhat.com/ga/</url>
<releases>
<enabled>true</enabled>
</releases>
<snapshots>
<enabled>false</enabled>
</snapshots>
</repository>
</repositories>
<pluginRepositories>
<pluginRepository>
<id>red-hat-enterprise-maven-repository</id>
<url>https://maven.repository.redhat.com/ga/</url>
<releases>
<enabled>true</enabled>
</releases>
<snapshots>
<enabled>false</enabled>
</snapshots>
</pluginRepository>
</pluginRepositories>
</profile>

3. LLFD1T% settings.xml 7 7 1 )LD <activeProfiles> & IEIML. 771 ERELZX T,

I <activeProfile>red-hat-enterprise-maven-repository</activeProfile>

12.1.2. Quarkus Maven Y R M) —D ¥ oo O— KRB LUVRE
V54 Maven VIRY MY —AEHRLABWESIX. QuarkusMaven Y RIS N —&FHoO—RL
THRETEZET, QuarkusMaven JARY M —ICIE, JavaREEN 7 TV r—> 3 VOEBEICERT
ZEHODZLLNEFNTVET, ZOFIETIL. Maven D settings.xml 7 7 1 )L =& L. Quarkus
Maven UARY N —%E%ET D HE=HRBLET,
Pz -
Maven O settings.xml 7 7 { LEZZBLTYRI M) —%{ET 2HE. BRIFTART
D Maven 7OV TV MEHAINET,

FIR
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1. RedHat h A% ¥ —R—4# )LD Software Downloads R— < 5 5 Red Hat build of Quarkus
Maven YR N —DZIP 774 )L %=4¥ o >O0—KLET,

2. 90— RKRLE7—h4 75577044V MNLET,

3. ~m2/ T4 LI MY —ICBEIL, TFRANIT 19 —FLIIHARRERE (IDE) T Maven D
settings.xml 7 7 1 L ZAE X,

4. LIFD17% settings.xml 7 7 1 )LD <profiles> EXRIZEMLET,
T. QUARKUS_MAVEN_REPOSITORY (47> O— R L7 Maven Y R M) —D/RXRT
9., QUARKUS_MAVEN_REPOSITORY ORI file:/SPATH TR I NIERY £ HA, &
Z |3 file:///home/userX/rh-quarkus-2.13.GA-maven-repository/maven-repository M & 5 (C
Y FET,

<!I-- Configure the Quarkus Maven repository -->
<profile>
<id>red-hat-enterprise-maven-repository</id>
<repositories>
<repository>
<id>red-hat-enterprise-maven-repository</id>
<url>QUARKUS_MAVEN_REPOSITORY </url>
<releases>
<enabled>true</enabled>
</releases>
<snapshots>
<enabled>false</enabled>
</snapshots>
</repository>
</repositories>
<pluginRepositories>
<pluginRepository>
<id>red-hat-enterprise-maven-repository</id>
<url>QUARKUS_MAVEN_REPOSITORY </url>
<releases>
<enabled>true</enabled>
</releases>
<snapshots>
<enabled>false</enabled>
</snapshots>
</pluginRepository>
</pluginRepositories>
</profile>

5 LAUF®D1T% settings.xml 7 7 1 )LD <activeProfiles> 3% IEIML. 7 7ML ERELZE T,

I <activeProfile>red-hat-enterprise-maven-repository</activeProfile>
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BF

Maven JRY M) —IZHWTZ—FT 14 777 MAEFNZ5EE. 7OV NE2ELLR
FLFT7O4 LEEZICUTOVWTAID Maven TS — XAy E—IUHRRIIND &
NHYFEFY, TIT. ARTIFACT_ NAME (IFRBART7T—T 4 777 MNDOEH]
T. PROJECT NAME (I#EEsHATWE 7OV Y bOEZEIICAY 7,

e Missing artifact PROJECT_NAME

e [ERROR] Failed to execute goal on project ARTIFACT_NAME; Could not
resolve dependencies for PROJECT_NAME

COREBEERT DITIE. ~/.m2/repository T4 LV M) —IZHZO—HILYRI b
J—DFvvanN—23 VEHIRL. &FD Maven 7—7 14 7 7 7 N E5&HIICS D
»aO—KRLZET,

12.2. MAVEN 7S5 %514 > % {EH L7 OPTAPLANNER RED HAT EJL KD
QUARKUS MAVEN 7O x4 M DYERK

Apache Maven & & Uf Quarkus Maven 75 71 ~ % {EF L C. Red Hat EJL R® OptaPlanner & & T
Quarkus 7 7 r—v a vDERERBTEET,

AR E A
® OpendDKNMLEA A Y X h—)ILINTWB, RedHat EJL K®D Open JDK | Red Hat 1 R
R—R=4)1@ATAVHIREYD VI I zT7H I O—RR=INLAFTEET,

® Apache Maven 3.6 LIBEA 1 Y A h—JLEINTW 3B, Maven I& Apache Maven Project M Web
YA MDOLAFTEET,

FIR

. A Y RY—IFITUTOOAY Y REAAL, Maven BN DKM ZFRHLTWRZE, 2L T
Maven D/X—2 3 U 36 L ETHB I EAHRLET,

I mvn --version

2. EEBOOT Y RTIDKNARINAWEEIZ, JIDKITAD/IRIR % PATH BREBEZH#ICEML, £
EOaAY Y RE=BEAALET,

3. Quarkus OptaPlanner 74 v 7 29—~ 7OV MEERTZICIE, UTDATY KEAA
Lji_a—o

mvn com.redhat.quarkus.platform:quarkus-maven-plugin:2.13.Final-redhat-00006:create \
-DprojectGroupld=com.example \
-DprojectArtifactld=optaplanner-quickstart \
-Dextensions="resteasy,resteasy-jackson,optaplanner-quarkus,optaplanner-quarkus-
jackson" \
-DplatformGroupld=com.redhat.quarkus.platform
-DplatformVersion=2.13.Final-redhat-00006 \
-DnoExamples

ZD3I<X v Ki&, .Joptaplanner-quickstart 74 L 7 M) —TLUUTOERZEM L F T,

e Maven OEE
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o src/main/docker @ Dockerfile 7 7 1 JL Dl

FPTI)Vr—a3vDEET7AI

#12.1 mvnio.quarkus:quarkus-maven-plugin:2.13.Final-redhat-00006:create 1<¥ > KT
FERALAETONRT 1 —

projectGroupld 70z DT —TID,
projectArtifactld TaYz 9 MNDT—T4 779 KID,
extensions

noExamples

co7Ov Y bTHERT S Quarkus RO I VI XEIY Y R
Mo Quarkus JEERDEY X MIDOWTIE, BEDITY RSV
T mvn quarkus:list-extensions = AL £ 7,

TANFERIZISAEFEAETIC. OV MEETTOY
9 hEEBRLETS,

projectGrouplD & & U* projectArtifactlD 70O/X5 4 —DEAFH LT, 7AY Y b
N=a3vaEERLET, 7740 h0TOY Y b/X—=Y 3 V1 1.0.0-SNAPSHOT T

ER

4. OptaPlanner 7OY =¥ M & FRRT %ITIE. OptaPlanner Quickstarts 714 L2 b U —IZREL

i-a_o

I cd optaplanner-quickstart

5 pomxml 7 7 AV EHRLET, AT UYDOHEUTICRLET,

<dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>quarkus-bom</artifactld>
<version>2.13.Final-redhat-00006</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>quarkus-optaplanner-bom</artifactld>
<version>2.13.Final-redhat-00006</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy</artifactld>
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</dependency>

<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy-jackson</artifactld>

</dependency>

<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus</artifactld>

</dependency>

<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus-jackson</artifactld>

</dependency>

<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-junit5</artifactld>
<scope>test</scope>

</dependency>

</dependencies>

12.3. CODE.QUARKUS.REDHAT.COM % {#F L 7= RED HAT EJL R®D
QUARKUS MAVEN 7O 9 MDOYERK

https://code.quarkus.redhat.com ® Web # 1 b % {#f L T Red Hat EJL K ® OptaPlanner Quarkus
D Maven 7OP TV MNEERL, 77U r—>ay THERAT DILEEREAZBFMNICEBNS L UVERET
XF9, I5IC, code.quarkus.redhat.com (. 7OV TV MaRA T4 TRITARET 74 I)LICTaY
NANWNT BEDICHERERENTA—Y—ZEHHNICEELET,

AtV avTlE. WTFDOMEY 7 %EE OptaPlannerMaven 7OV Y M 4WT 2 7OERICD
WTEBAL F 9,

o 7= avDEKREREIEET S
o JOVIY MIBEINT H#AEILIRDEIR
o JOVIVNIFAINTHE IYO—RARERT —HA TDEK

o 7/ h—2avpaAvNRAILBLVEEIOARY LTI ROFEH

=S5

e Web 75 0H—282'%H2%,

=2
1. Web 75 7' —T https://code.quarkus.redhat.com 25X £ 9,
2. 702z MOFMAEBELE Y,

3.7V MNDIIN—TEZEADLET., GRIOERIE. Java Ry F—IHEARAICRHVNET
(f5]: com.example).

4. TV MDLERINIZMaven T—F 1 779 MIERT 2EF1% AN L T (B code-
with-quarkus),

125


https://code.quarkus.redhat.com

Red Hat Decision Manager 7.13 Red Hat Decision Manager DA% — h i1 K
5. Build Tool>Maven Z:#IRL T, fEX92 70V Y hh Maven 7OV T Y N THZD I & %35
ELFET, BEIRTBEILRY—ILIZELY, UTOIEEEMNMREINET,
o ERINATOVIVIMNDTALY N —HEE,
o AINALTOY Y MNTHEAINZRET 71 ILOFH,
o 7TV —=2avpaAVNRALELVEERADOARY LEIRZRY ) FhELPaT VR
(7Y U NDERKEIC code.quarkus.redhat.com H'F&R).
)z 6

Red Hat I&. code.quarkus.redhat.com % {£ i L 7z OptaPlanner Maven 7
AY Y NDEREFEHR—KMLZET, RedHat Tl Gradle 7OY ¥
MDERMIEHR—MLTVWEEA,

6. 7OV MNIOLERINAET—T4 770 NCEATZN—YavaEANLET, D
74— RDFT 7 #)L MEIK 1.0.0-SNAPSHOT T3, semantic versioning DEERAAHIEI N
FIH. BEILKLT, DY TON=—YavaFRATEET,

7. 7Oz Ry b—Ib T B, EVRY—ILHBERTET7—T1 777 DXy ir—
CREANLET,
Ry r—I &g, Java Ny —YOHBERAICHREN, 7OV MIERTZIIL—TEE—
23T TTD. HOLFIEZIEETDIIEHTEET,

pa )

code.quarkus.redhat.com Web # 4 k&, OptaPlanner D&% ) — X %= B&)
BICERLEYT. 7O ) MOERKRKIC, pomxml 7 7 4 JLT BOM /X—
VavEFHPTEETIET,

-

8. UTDHisk%ZZEIR L T, KEREMRE L THAAAFTT,
® RESTEasy JAX-RS (quarkus-resteasy)
® RESTEasy Jackson (quarkus-resteasy-jackson)
e OptaPlanner Al &ll#J Y JL/X— (optaplanner-quarkus)

® OptaPlanner Jackson (optaplanner-quarkus-jackson)
Red Hat l&. YA MIHBEBIDILFRICH L TIZIFZRLANILDOYR—MERHELE
T, LRVIE, BIRBDEICH D IRV TRINTUVWET,

o SUPPORTED #i3k: Red Hat I&. EBEBRIEDOTI VY —TSA X7 TV 5—> 30 TOD
FRARLICHR—MNLET,

o TECH-PREVIEW #i3k: RedHat i, 747/ 0V —7 L E1—#gEDHR— MEEE (ICE
DX, REMIC. EREBRETCOYR—MNERHELET,

o DEV-SUPPORT #i:3k: Red Hat I, EHERETCOFEREZYR—MLTVWEHA, £
L. iIR77) 45— avoRBRRERTOFERICHLTIE. RedHat BREENA A SO T
HREAHR—NLTWET,

o DEPRECATED #:ik: B CHeEZ IR T 2FHLWT V7 /A —FLEREIEZIRZ D
%ET\‘TO
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Red Hat Tl&, SR FIFINTVWAWLEROERBRIETCOFERIEHR—MLTWE
A,

9. Generate your application %3ZiR L TGEIRWEB AR L. £ERINAE7OP ) bVE2ETL T —
AL TR O—RY Y IDF—N—LABEEERRLES, 7——LAE@EICIE. 77
V7= arvAVRAULBLVEEICHERTESARYLITY FERTINETS,

10. Downloadthe ZIPAEZEIR L T, EXRIN/TAV I I NI 7AWV EEZL T —H4A TAH<TI VIC
RELET,

N 7—HhA4AT7ORBETTOM AV MLET,

12 7704 AN LETAY IV R 7 7AUMDEEFNETAL I N)—ICBEILE T,
I cd <directory_name>
13. AERE—RTCTF7 IV r—avaavnRq )L LTEESLET,

I ./mvnw compile quarkus:dev

12.4. QUARKUS CLI #f#F L 7= RED HAT EJL KM QUARKUS MAVEN 7
Oy bDYER

Quarkus A¥ Y RS54 VA48 —T x4 R (CLI) %ZfEA L T, Quarkus OptaPlanner 7O =7 &
RTEZET,

=55

e QuarkusCLI =4 YA b—JLLTW3, &F#ll&. Building Quarkus Apps with Quarkus
Command Line Interface ZZR L T LI W,

FIg
. Quarkus 7 ) r—>a v AEERLET,
I quarkus create app -P io.quarkus:quarkus-bom:2.13.Final-redhat-00006
2. FIFAFIBE R ILERIERE 2RI T B ICIE. LTFDOAY Y RZAHNLET,
I quarkus ext -i

DAy NiE, UTOHREEEZ=RL £,

optaplanner-quarkus
optaplanner-quarkus-benchmark
optaplanner-quarkus-jackson
optaplanner-quarkus-jsonb

33.UTFTOAYYREAALT, TIRFvyyaveaE7OV Y o pomxml 7 74 JLIGEML £
-3—0
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quarkus ext add resteasy-jackson
quarkus ext add optaplanner-quarkus
quarkus ext add optaplanner-quarkus-jackson

4. TFZARMIT14H—Tpomxml 77 A IILERAEET, 771 ILOABIEUATOFDE S IT4Y
i-a—o

<?xml version="1.0"?>
<project xsi:schemalocation="http://maven.apache.org/POM/4.0.0
https://maven.apache.org/xsd/maven-4.0.0.xsd" xmIns="http://maven.apache.org/POM/4.0.0"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<modelVersion>4.0.0</modelVersion>
<groupld>org.acme</groupld>
<artifactld>code-with-quarkus-optaplanner</artifactid>
<version>1.0.0-SNAPSHOT</version>
<properties>
<compiler-plugin.version>3.8.1</compiler-plugin.version>
<maven.compiler.parameters>true</maven.compiler.parameters>
<maven.compiler.source>11</maven.compiler.source>
<maven.compiler.target>11</maven.compiler.target>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<project.reporting.outputEncoding>UTF-8</project.reporting.outputEncoding>
<quarkus.platform.artifact-id>quarkus-bom</quarkus.platform.artifact-id>
<quarkus.platform.group-id>io.quarkus</quarkus.platform.group-id>
<quarkus.platform.version>2.13.Final-redhat-00006</quarkus.platform.version>
<surefire-plugin.version>3.0.0-M5</surefire-plugin.version>
</properties>
<dependencyManagement>
<dependencies>
<dependency>
<groupld>${quarkus.platform.group-id}</groupld>
<artifactld>${quarkus.platform.artifact-id}</artifactld>
<version>${quarkus.platform.version}</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>optaplanner-quarkus</artifactld>
<version>2.2.2.Final</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-arc</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy</artifactld>
</dependency>
<dependency>
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<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus</artifactld>
</dependency>
<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus-jackson</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy-jackson</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-junit5</artifactld>
<scope>test</scope>
</dependency>
<dependency>
<groupld>io.rest-assured</groupld>
<artifactld>rest-assured</artifactld>
<scope>test</scope>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>${quarkus.platform.group-id}</groupld>
<artifactld>quarkus-maven-plugin</artifactld>
<version>${quarkus.platform.version}</version>
<extensions>true</extensions>
<executions>
<execution>
<goals>
<goal>build</goal>
<goal>generate-code</goal>
<goal>generate-code-tests</goal>
</goals>
</execution>
</executions>
</plugin>
<plugin>
<artifactld>maven-compiler-plugin</artifactld>
<version>${compiler-plugin.version}</version>
<configuration>
<parameters>${maven.compiler.parameters}</parameters>
</configuration>
</plugin>
<plugin>
<artifactld>maven-surefire-plugin</artifactid>
<version>${surefire-plugin.version}</version>
<configuration>
<systemPropertyVariables>

<java.util.logging.manager>org.jboss.logmanager.LogManager</java.util.logging.manager>
<maven.home>${maven.home}</maven.home>
</systemPropertyVariables>
</configuration>
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</plugin>
</plugins>
</build>
<profiles>
<profile>
<id>native</id>
<activation>
<property>
<name>native</name>
</property>
</activation>
<build>
<plugins>
<plugin>
<artifactld>maven-failsafe-plugin</artifactid>
<version>${surefire-plugin.version}</version>
<executions>
<execution>
<goals>
<goal>integration-test</goal>
<goal>verify</goal>
</goals>
<configuration>
<systemPropertyVariables>
<native.image.path>${project.build.directory}/${project.build.finalName}-
runner</native.image.path>

<java.util.logging.manager>org.jboss.logmanager.LogManager</java.util.logging.manager>
<maven.home>${maven.home}</maven.home>
</systemPropertyVariables>
</configuration>
</execution>
</executions>
</plugin>
</plugins>
</build>
<properties>
<quarkus.package.type>native</quarkus.package.type>
</properties>
</profile>
</profiles>
</project>
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