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[
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{
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}
]
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subscribe
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void

markAsSaved(): void

undo () :void
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close () :void

getElementPosition(selector:
string): Promise<Rect>
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3. 7£ DMN %1125 canvas #, FF4 DMN fi A BUEH AT =R canvas H,

5.2. DMN B ABIR T =

@ Traffic Violation.dmn - DMN
Model Documentation Data Types
O
e
=
=
=
[Lern
=l

4 EtAst 2 @R,
5. MFHIAT 23S a to Driver E#&p 4 Violation,
6. ¥¥ DMN Decision R 17 =233 canvas H,

7. M RE T RIFFHERSBD Fine,

= Violation % AT s, 7%F# Create DMN Information Requirement Et5, ARiEmidimE%
R R R R

17
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5.3. fll# DMN {5 R ZEKEIR

Create DMN Information Requirement

% DMN Decision 23k = $E%l canvas H,

i RV RIFRHER SN NEERER ?

1.
¥; Driver AT /=, % Create DMN Information Requirement ElbR, REH i Mi%
TR ? AET REERN TR,

12.
= Fine JREETI =, 7%EFE Create DMN Information Requirement Et5, AREEFE MiZEE
KRR ? RET =,

13.

LIREH{RTE DRD I/, DMN iXitFa% DMN &8HTaS%uE, F9
BEREREER, BREERNESLE L, £552%E X DMN E]E, mEE
SRR, TEHE R U e Rl R T S HEBR

2

5.2. fEGi&EE K DMN BE X B8Rk

DMN EiERERE T £ DMN IERAR A EE UASZHNR,. JIKFERPEANBIBRSH, &a
LMEAZIA DMN BUEXR (INefFH. BF=ha/RE) SHEBELGIRAE BRI L EEENIE
RFARE LN E A FEMZIR, £ Business Central H {81/ DMN %iT 38 BIEBUERR £, HFn
2iFRTEE X EE X BIERE,
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K 5.4. B BB RBIFRZE T

& 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

TXRHIH T tDriver. tViolation 1 tFine B & X HuEKA,

5% 5.1. tDriver B E X BUERE

NENE

tDriver sERy
Name FRE
age number

WA FRE#

City FREB

number

5 5.2. tViolation BE X HUER

NETE RE

tViolation zhRy

(M) FRE#

Date date

RE FRE#
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Name 3l
TR PR number
actual Speed number

5% 5.3. TFine A& X ¥’

Name

tFine zhER
#He number
o5 number
FeREH
°

#&7£ Business Central 1| 7 =% & DMN RRZEKE (DRD),

it 3
1.
E0E tDriver custom BER R, 7£ Data Types i+% Ji#i s Add a custom Data Type,
1£ Name FEshi A tDriver, ARG M Type FllZs%#EE Structure,
2.

mifBEREANNRERCRFENER,

20



5.5. tDriver BE X BUiERR

B 5 F REHEBHFS (DMN)

& Traffic Violation.dmn - DMN Save

Model Documentation Data Types Included Models

Custom Data Types

New Data Type Import Data Object

W tDriver (Structure)

Name (string)

Age (number)

State (string)

City (string)

Points (number)

Delete Rename Copy | & B | &

Overview

D(C| v &y

% | I | Ju | Download | Latest Version

View Alerts | | | %

Q

4 | Expand all | Collapse a

S O o
S O m
S O m
S O o
S O o
S O

‘it B ENERENBUEREM tDriver EHMMNS, FUUTHRERIREBZ T tDriver
th, AT FRBEEARANMREERCAREENES,

[ ]

2 (FFHR)
[ ]

age (B=)
[ ]

KE (&)
[ ]

City ()
[ ]

= (B5)

ZfIE tViolation custom HIEXKRY, HHd; New Data Type, 7£ Name FExHfiA

tViolation, 2RJEM Type SIFEH%ER Structure,

mifBERREANNRERCRFENER,

21
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5.6. tViolation B E X HiEFR R

& 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 | Collapse all
>  tDriver (Structure) S © 0
v tViolation (Structure) S © o
Code (stnng) f 0 ﬂ
Date (date) £ O O
Type (string) # "speed”, parking”, "driving under.. S © i
Speed Limit (number) I'd [+] o
Actual Speed (number) & [+] ]
-

W BN FREBIEREZINMS, MUTHREBRERREAFME tViolation 5L
ERBp, g MHBEREANNRERCRFENER,

[ ]

Code (F#F&)
[ ]

HE (BH)
[ ]

R ()
[ ]

EERSB (BF)
[ ]

SCPr Speed (=)

F1E Type REFIERBDRMLLTRS, =% K5, = Add Constraints, fAIFM
Select constraint type TH[3 14 %EH: Enumeration,

R

22



B 5 F REHEBHFS (DMN)

[ ]
parking
[ ]
K zhEzme
8.
e, REHRD Type BIERBANNREIRCREFENER,
S.

EOIE tFine BE X HUIBEXR, EHd; New Data Type, 7£ Name FEEH#iA tFine, M
Type FKH % Structure, REH; Save,

5.7. tFine B X BUERR

@ Traffic Violation.dmn - DMN save | ~ | | Delete  Rename | Copy | |» | m D/ C[v[L-|e P | | Download | Latest Version ~ | | View Alerts || | x
Model Documentation Data Types Included Models Overview Q
Custom Data Types
New Data Type Import Data Object ) Expand all | Collapse all
>  tDriver (Structure) S O o
%  tViolation (Structure) S O o
~ tFine (Structum) rd 0 Iﬁ
Amount (number) S O W
Points (number) ra I )

10.
i BN FREBIERESINMS, FUTHREBIEEEAME tFine S5HLBUEX
B, R MHBIEREANNRERCRFENER,
[ ]
e (B9
[ ]
= (B5)
1.

mif Save,

5.3. 7y DRD M AFHIRE T moEcH E L BIRRE

fllE2 DMN BE X BIRERE, SefiloikBiE3 & DRD FH94EK DMN fHiA BWEFH DMN
Decision s,

23
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FeREH
[ ]
& 2.1£ Business Central |23 /K& DMN B X BIERE,
pi% =
1.
= DMN Designer L/ Model &5+, AE=idi DMN it 2sA LAM Properties (&
EtR22FF DRD Bt
2.

#£ DRD H1, %% Driver % ABUE T sRFH{E Properties E#R®, M Data type FhI3gH ik
¥ tDriver,

EFE Violation HIABUIRT ==, AIGM Data type THIF %R tViolation,
e Fine JREFETT R, RBRM BUE KB Th3EHfhikE tFine,

P MIZEERHRERF ? RETRIFEUTEY :

BHERB SRR

HE : AFRSRFTF IR, NiZEERSER ?

mif Save,

ZefaE N BIER RS R4 M DRD BRI AHIRET <.

5.4. ® &% KR DMN REK:Z5H

24
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EirEHAFAERESET RIS, EaLUER DMN RERM L THENTR AR E L HAEEK
DMN k&2 %,

] 5.8. FFdliFIAR
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

K 5.9. N R EhERFIIFRAR

Should the driver be suspended? (contex)

# Should the driver be suspended?
(string)

Total Points |Driver.Foints + Fine.Foints
fnumber)

if Total Points »= 20 then "Yes" else "MNo"

FRFH

X245 DMN B E X HUEE R B4 Business Central k2% K& DRD HRgHER R E M
AT s,

it

ZiTHILER, 157 DMN it 25 canvas Hiif¥ Fine JRIRT =, ARERi Edit BT
DMN HERIFRA R BT EF.
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5.10. RETT G B bR

@ Fine =
o] ol

A

2.
= Select expression — Decision Table,
5.11. %#¥ Decisiong Table #Z A
Model Documentation Data Types
¢ Back to| Selectlogic type
P ) Literal expression
Fine - P
. Context
Select Decision _.3I:|IEIh
Relation
Function
Invocation
3.
%} F Violation.Date. Violation.Code #1 Violation.Speed Limit 7, HF&# NN FEE
% Delete,
4,
=R Violation.Actual Speed 5It53, #AIG7E Expression FEHhi AKIAR
Violation.Actual Speed - Violation.Speed Limit ",
5.

HERERIBE—ITHHALUTE :

violation.Type:"speed"

violation.Actual Speed - Violation.Speed Limit:[10..30)

26
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i : 500

ARG E—1T, BEEE Insert KL HmINS —1MT.

FEARERIIBE ZITHHALUTE -

violation.Type:"speed"

violation.Actual Speed - Violation.Speed Limit : &gt;= 30

#=:1000

5:7

N

AE T, \EE Insert UL HmINA—1MT.

HERRKRMB=TTPEALLTE :

violation.Type:"parking"

violation.Actual Speed - Violation.Speed Limit:-

#E 100

AT E=173H%FE TEM Insert LRSS —1NMT.
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28

1.

12.

13.

14.

15.

HRRRB BN THRALTH :

[}
violation.Type : "5 220"
[}
violation.Actual Speed - Violation.Speed Limit:-
[}
#E:1000
[}
m:5
mif Save,

B UIKshiZFHEEMN], RE DMN i%il 25 canvas, % NEEIKHIRRE ? AET R,
¥ &= Edit EFRITF DMN ERXFK AR ILITHER.

= Select expression — Context,

= ContextEntry-1, #iA Total Points Y75 Name, #A/5M Data Type Thi3H ks
2N

Hiif; Total Points 58 #t, M ETFXIH S Literal F&ixX, FHiA Driver.Points
+ Fine.Points fE KA R,

ETEBHETED, $BH + Fine.Points, M_ETXZHAES Literal Expression, FHHiA
if Total Points >= 20 then "Yes" other "No",

mif Save,

BEE LT eI EAN LT, LUREMBHEERSER. EaLLS#E traffic-violation
WiH M, BHd Build EiE example WiH, F#ER Alerts Mk PR BINEMEE IR,



B e & Mikx

B 6= Wikyx

f&Bh Red Hat Decision Manager i35, EalLAESHEBE R4 5z ande ub Mk S5 FDE
SHNBIENThEE GERTFETHNKMKZR) = DMN #38 (EF DMN Billi{AER) . @il
=, e LU A E R BIRARTE — 1 S AN E AN SN LE S B R THALS R, Bz T%9
=i, SHEHNSCHIRTIEISE RAMSEFRAS R, MRIHARNZGE RS CPrss RICER, WA, MR
HISRE LR TR, WHAKE

Red Hat Decision Manager 2iEHH iR %t A m#lzaisd XA =R (Legacy) it Abi. ERiA
TR 2NN LTS, XS DMN &8, 4ty SaemBam &k, m
REE, EoUREEAIBMNRRER, X% RIFETHNBN LR,

B8

B89 %12 F M Red Hat Decision Manager ki 7.3.0 sh¥ M, fELUGH
Red Hat Decision Manager % {Thk#A, e, SOERAFNKS SRR,

BRI A S MG RRTE XS R, M, SR LES B S5 E iR E - iz A
Wik R, WAHREMIN, FRPMIEREMAKG R, ETLHE Business Central i H 745
B2 TR, ERBHFHBBRERS 2T R

EA LRI RMF RT3 AR SNHSERNT EREE. RASAR—KEaPBB™,
SR ENBUEN RMWASRE, EALERMKY RT3 Data Objects W+ R IEFIA &
BBIEN RES i BRI kS A L AB IR R,

B8

HEWHAG RSP, WidGR MWK R8T A G MRAsIREERTHRE, BRI
BIE BV IBRR A,

6.1. AKX SN LEUREE R 1E5R

{8 Business Central 9l DMN R 5EE R E(DRD)MIM, FHhimEE R EE URKRZ
ﬁo
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6.1. MR EERIERTH

@ Violation Scenarios.scesim - Test Scenarios | m lid * L L + 51 e Al | x
Model Background Overview
GWVEM EXPECT
@ Scerano desiption Driver Violaton Fne Snould the driver be sugpended?
Paints Type Speed Limit Actual Speed Paints Amount alue

1 Above speedlimit 10kmvh and 30 km/h 10 "speed” 1w 120 3 500 Mo

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

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

4 DUl v latien 10 “driving under the influence” AT vk Irse vale 5 1000 "No”

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

FTRFM
/.
[ ]

RBEIHE T Business Central HEmEiHE/RTH,

b =
1.
£ mElE WBXET L, #d; Add Asset LUTFHF Add Asset B%&.
2.
= Test Scenario ¥TFF Create new Test Scenario *iE,
a.
1£ Test Scenario FExh#i A Violation Scenarios.
b.
M Package FllZ&, % com.myspace.traffic_violation,
C.
7%+ DMN #E77 Source K,
d.
1£ Choose a DMN asset 53, #%EH DMN 5~ MR &,
e.
M Ok LUE Test Scenarios %1t 289 ¥TFF Violation Scenarios i3 =,
3.
1E Driver 51l sub-header T, GRH T K&, . Age 1 Name {HH¥t, AEMETX
Farhik$E Delete 51 LU EA .
4,

1£ Violation column sub-header F, G mili Date #1 Code value cells, AE%EFE
Delete MRS 1.
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HWXHROB—THPRMALTER :

&4t : Above speed limit: 10km/h #1 30 km/h

= (EIRETF) 10

eSS S

HEEBRHI : 100

SCFr Speed:120

it : 500

NEEREER ?" &"

AdiE—TIH%EFE TEM Insert 17, LLEMS—1N 7.

ENXSRNBITHRHEALTER :

&4 : Above speed limit: more than 30 km/h

= (EARETF) 10

eSS S
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[ ]

EERRHI : 100
[ ]

SCPr Speed:150
[ ]

w7
[ ]

#E:1000
[ ]

NEEREER ?" &

ARG E—TIERE TEM Insert 17, LLEMS —1MT.

HENARB=TPRALTER :

[}

Yshaa  ERER
[}

= (E5RE F) - 10
[}

A :"parking”
[}

speed Limit: B§%Z2
[}

actual Speed : 8%
[}

s
[}

#E 100
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NEEREER ?" &

ATE=T3%E TEM Insert 17, LRSS —1MT.

HENAREBEANMTPRALTER :

[}
stk DUl iER1ER
[}
= (E5RE F) :10
[}
% A :"driving in the influence"
[}
speed Limit: 8§22
[}
actual Speed : 8%
[}
m:5
[}
#E:1000
[}

NEEREER ?" &

AEaGEMTIHEE TEM Insert 17 £HIMS —1MN 7.

HENAROBRANMTPRALUTER :

Yk e RER

= (EIRETF) 15
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34

[ ]

eI ;57
[ ]

EERH - 100
[ ]

SZFr Speed:140
[ ]

=7
[ ]

#E:1000
[ ]

RNEEREERFE 2" 2"

mif Save,

1.
= Play Etx

>
KA Sl RN

K 6.2. flilinEE RIERTHIS SHITEER

a Violation Scenarios.scesim ... Sawve | ~ Delete | Rename | Copy | Validate | B | D | C | Export | Import | & | Latest Version v | | ViewAlerts |
Model Background Overview
GIVEN
# Scenario description Driver Violation Fine
Poirts Type Speed Limit Actual Speed Points

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

2 Abave speed limit: more than30 kméh 10 Speed” 100 150 7

3 Parking violation 10 “parking” 1

4 DUl violation 10 ing under the influe 5

5 Driver suspended 15 speed” 100 140 7

x

Test Report

Overview

Test Results: (@ PASSED
Completed at: 00:26:41.345
Scenarios run: 5

Duration: 105 milliseconds

View Alerts

Scenario Status

M Passed M Failed




B e E iR

MRHIMEE, FHEIEHR, REHRTNHTR
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%5 7 = DMN Bi&8hgT

& oI LI{$ f Business Central f£ Red Hat Decision Manager Wi H &35 A DMN X4, =5
DMN X378 %1 H X JAR(KJAR)SX#HI—EB4>, MK Business Central, £ Red Hat Decision
Manager 5B =23 DMN X4/, ELLEIEBESS KIE Server B9 KIE fR5538 A KIE fRS53%
REST APl 588X B k4T DMN RKIRS .

BXEATBTSMNBESL LTSS DMN B-0i¥E, E5E /TZ#Z8Z Red Hat Decision
Manager %iH,

7.1. {8 KIE fR5528 REST API #i7 DMN RS

5 KIE IR55%:89 REST inm B3 H, REFANHBIRRZHE ZAINRSE, HARETEESE
AEEEHT, EAUE—NTEFTRANFLXES (0 Node.js = .NET) HLjke, X THERHAET
Nix KA&E curl 8545, {BIRHHAXEBISERHE REST &/ .

LA KIE IR553809 REST s, mELHREE L —MIA% POJO Java £, FRAHE KIE IR
552% marshalling Ff#traE, Hilan, AT A IERERIENTR Person 3£ :

POJO Java ZFRfl

@javax.xml.bind.annotation.XmlAccessorType(javax.xml.bind.annotation.XmlAccessType.FIE
LD)
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.LocalDateXml
Adapter.class)
private java.time.LocalDate dojoining;

public Person() {
}

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

}

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

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

}

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

}

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 nhame,
java.time.LocalDate dojoining) {
this.id = id;
this.name = name;
this.dojoining = dojoining;

}

BX KIE Server REST APINE 258, 17Z/J{#/H KIE APl 5 Red Hat Decision Manager 3%,

FRFH

KIE RS B[BRLEMEEN, SEEE kie-server ABMASIMWEMAFAEMEILE. BX%
%5, #5E00 #4I Red Hat Decision Manager %%,

25 DMN T HHE H KJAR THHFHEIESR KIE RSS2 :
I mvn clean install

AXRMBITSNMBELURAHTERNESE L, HSH /T2#1Z8Z Red Hat Decision
Manager %iH,

[ ]
ZAT S DMN RAH KIE 3389 ID, MREFAESMER, THFAEHEXERNESH4
ZEMBSHR.
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Y=

A TF U KIE BR55% REST APl i yEl URL, XRETRLUTHE (AR AKHER
EEF B

FEH (KbEH)

[}
% [1(8080)
[}
i _E T3 (kie-server)
[}
E K REST &R (services/rest/)
AEE RN ERE P REE URL =4 -
http://localhost:8080/kie-server/services/rest/server/containers/traffic-violation_1.0.0-
SNAPSHOT

R BRI E R,

M7 KIE RS SBREDPEEE LA/, 8 HTTP EX50RIFHEER2NEBE, K
hiEREEIZHA ' BA kie-server fifa,

LUFRBEER T M4EIFE curl iER PRI -
I curl -u username:password <request>

NR{EMA Red Hat Single Sign-On & KIE fR55%%, NIEKBFEE bearer HhE :
I curl -H "Authorization: bearer STOKEN" <request>

IEEIE R MR, REST API RN JSON 1 XML 83X, FHEEAFERIRLRX
=
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JSON

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

XML

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

Ak - EAEBLURIERZRERBIIEK

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

curl iEKRH :

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"

XML iRl -

<?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-03CDOFB63AE3</inputdata-id>
<inputdata-name>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-7D72-4DOF-B63F-
2F5B8405980E </itemdefinition-id>
<itemdefinition-name>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-
2CB1FAC2BDDA4</itemdefinition-id>
<itemdefinition-name>speed limit</temdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60b01f4d-e407-43f7-848e-
258723b5fac8</namespace-uri>
<local-part>=humber</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>=humber</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-namex>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>=humber</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>=humber</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-name>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>=humber</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>=humber</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>

JSON it 7R~ fl :

{

"type" : "SUCCESS",

"msg" : "OK models successfully retrieved from container 'Traffic-Violation_1.0.0-
SNAPSHOT",

"result" : {
"dmn-model-info-list" : {
"models™” : [ {
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"model-namespace" : "https:/kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"model-name" : "Traffic Violation",
"model-id" : "_2CD7D1AA-BD84-4B43-AD21-B0342ADE655A",
"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?"
1
"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" : """
}
1l
"itemDefinitions" : [ {
"itemdefinition-id" : "_13C7EFD8-B85C-43BF-94D3-14FABE39A4A0",
"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" : "
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"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" : ""
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
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b A
"itemdefinition-id" : "_7B3023E2-BC44-4BF3-BF7E-773C240FB9AD",

"itemdefinition-name" : "State",
"itemdefinition-typeRef" : {
"namespace-uri” : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS",
"local-part" : "string",
"prefix" : """
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"itemdefinition-id" : "_3D4B49DD-700C-4925-99A7-3B2B873F7800",
"itemdefinition-name" : "City",
"itemdefinition-typeRef" : {
"namespace-uri” : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS",
"local-part” : "string",
"prefix" : "
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"itemdefinition-id" : "_B37C49E8-B0D9-4B20-9DC6-D655BB1CA7B1",
"itemdefinition-name" : "Points",
"itemdefinition-typeRef" : {
"namespace-uri” : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS",
"local-part” : "number"”,
"prefix" : """
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false

H

"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-
258723B5FACS8",
"local-part” : "number"”,
"prefix" : """
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"itemdefinition-id" : "_D7CB5F9C-9D55-48C2-83EE-D47045EC90D0",
"itemdefinition-name" : "Points",
"itemdefinition-typeRef" : {
"namespace-uri” : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
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"local-part” : "number”,

"prefix" : """
b
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false

s

"itemdefinition-isCollection" : false
b
"itemdefinition-id" : "_9C758F4A-7D72-4D0F-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" : """
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"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" : "
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"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" : "
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"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" : "
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false

b
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"itemdefinition-id" : "_0A9A6F26-6C14-414D-A9BF-765E5850429A",
"itemdefinition-name" : "Actual Speed”,
"itemdefinition-typeRef" : {
"namespace-uri” : "https://kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",
"local-part” : "number",
"prefix" : "
12
"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false

1l
"itemdefinition-isCollection" : false

1,

"decisionServices" : [ ]

H
}
}
}
TR

[POST] server/containers/{containerid}/dmn

k

N
p
;

i

Bt model-namespace REZERK, BTHAFBERRN, BERERAB
model-namespace #l model-name Bt 5 EMEERIPTAC,

curl iEKRH :

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 iFHK=H :

{

"model-namespace" : "https:/kiegroup.org/dmn/_60B01F4D-E407-43F7-848E-
258723B5FACS8",

"model-name" : "Traffic Violation",

"dmn-context" :

{
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48

"Driver" :
{
"Points" : 15
b
"Violation" :
{
"Type" : "Speed",

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

XML #E KRB (JAXB 1B8=X)

<?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"
xmlns: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</value>
</element>
</value>
</element>
</dmn-context>
</dmn-evaluation-context>



al}

FILTFHEREAINM, FRBBEUT LR :

HEmAZH

BSEWH

BEMAERLE TR

JSON i 7= -

{
"type": "SUCCESS",

"msg": "OK from container 'Traffic-Violation_1.0.0-SNAPSHOT"",
"result": {

"dmn-evaluation-result": {
"messages": [],

& 7 = DMN &84T

"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
}!
"Should Driver be Suspended?": "Yes",
"Driver": {
"Points": 15
b
"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
" D7F02CE0-AF50-4505-AB80-C7D6DE257920": {
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"messages": [],
"decision-id": "_D7F02CE0-AF50-4505-AB80-C7D6DE257920",
"decision-name": "Fine",
"result": {
"Points": 7,
"Amount": 1000

h
"status": "SUCCEEDED"

XML (JAXB #) mRRAI -

<?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>
<element xsi:type="jaxbStringObjectPair" key="Violation">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Type">
<value xsi:type="xs:string"
xmlins:xs="http://www.w3.0rg/2001/XMLSchema">speed</alue>
</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</value>
</element>
</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Fine">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
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<element xsi:type="jaxbStringObjectPair" key="Points">
<value xsi:type="xs:decimal"
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>
</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"
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" xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmlins: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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AT/AA - BHBITFI nurses QI AIRH RN ANEHE,

FHEZK : eATRHRE. RE. FXAKRIGET.

shop Schedules : BRERFHEIT. THENEAFITXIF] workforce £558L%1.

B B RIRERE (MIXEMAIL) kx/MERE,

BMASSBEEAEE ; hm2i, eiRMEERNEER (AT, ¥, NEMNEEK) .

OptaPlanner @ Apache Z#FrIHE 2.0 TRIFRZH. ©= 100% 45 Java, FTEAZH Java B
(JVM) LZ4T,

9.1. il

RIFEBRAOFRERERS, 7078 R—FxERR. REBRTUZEMERE, Him:

mAAEFE - LHERAHIERER R,

&AMEERN S A - &EB IR A RER IR,

XA THEFHNHEE - REBRFEEZERA THEIHNER.
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SHLXEE B PREENBURA TR AR BTRBE, flm, LUTHIRATRERZRE -

I} (] 2

budget

WEBYE=, 40 machinery, vehicles, computer, buildings

R MAE RS X EFREREERS, MANAALENMIE, ERAFEHNSHIHEEKERBNES
ﬁo

ZTHgHIEEM OptaPlanner B Java FaiE A A RULBRARIFESE NG, B heuristics
metaheuristics &3k, BEEHNIBUTE,

9.2. MK nBirREY NP ST

REL MBI a78EZE NP-complete 3% NP-hard, XEBEER AL TGS :

ESENN A, FSRIERENEIERARE,

S ERI ] DA B A R R T R,

B T RREA S GE L S FUAR B, RIS WA HARGE

brute iaHIE % (BMEEELHITEK) T,

pign, —AtREFE, HINE HEHE A, BEBARATEH, X2BiMRESRRIZH
ERAE.
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Wi ERAERMEER, OptaPlanner 7Ef#R IR RIRBMSE Y R E,

9.3. AT HLMIHBB R

ITFEBE RS BRAE.

SRBRAREHMT -

ATREMIfRR TS

ARG EREARRARE, TLEREIBIFEMBEARG, MIFEREFERET
BEEMNRRAR, HPREMRARBIFEGRA,

AITHIRR AR

ATHFERARZFRBAEM (1) BARNBRAR, ATRERGREERN T TR
RAR. BNEAATHNERAR. STTTHNERLARBE— N ATRNERAR.

REMRAR

RERRAEZEARSOBNRRAR. AXFEEERARVNREMRAR. MEEXET
THRRAR, ENBEARE—ITERRAR, AREBRARERATRAAT,

BRIREMRRAE

REMRRARREREN HALANESSBNRRLRE, RANGERRAEATENTT, FE
RS F], XRREMNBRLE.

Counterintuively, FIEEMNRRARPBEIFEXR (MRFEWHITE) , MEERNOBIESE,

£ planner-engine £ & X#RpIRHEIRAIR, KSBLHEBAERETENRRAR. HTFITERE
RERRAR, RILERCHEERE LA TENRR A RN FE.

OptaPlanner SZRF—REEZE, MESBUbE T X EF R ARG B X ERENERAE.

RIEAG, F&fibBEahH e Ely, BEEMS T M, £/ OptaPlanner, #&EaILIfE XML 5K
KRIEMNTHRESERSBEE R DRI EE,

56



9.4. R MK BRI R

WE, THREEL BRI RE -

(77) BELIFR eI n)E,

fin, —AEIIEERNBURH AR RBIRE,

MRAILLE S, WIRGZHHF (57) HLU*,

#li0, Teacher A A HEHEEH A THIHITHE,

BB A IEMZR :

MRETEE, ROARI EBIELTR (L) .

#li0, Teacher B EMX{ELEH—B LH=F,
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—LEXFBREAERE, AENEA=IHEZRHZG], M hard. medium # soft £,

XEERREIE LT i RIREE B2 8018 (BFEREAY 8 . AINENENMERARBSUS BN
AE, {8 OptaPlanner i, SHFRFILIMAXN ROIESHE, 0 Java, =(H7TE Drools HLNIH{E,

XFRBREFRERSE, TR,

9.5. ZLEf9EEH OPTAPLANNER =4l

Red Hat Decision Manager 124t T JL4 OptaPlanner =fl, EaILRERHULE, FRIBEENH

PHTEW, LUHRENTE,
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k

N
p 3
;

il

TIEARIR4L5T Red Hat Decision Manager A4 {ThkArh @ S RHIEHE R,

H 5 OptaPlanner RBIRTLABRR A, XLEREEFAK contestsh £, TFRHH Contest 551
T contests. B©IRVRRT RO, 4 —HiliHBIE IS FLTLERH], ESLH %% W2 R LU TR AR
B AT -

BAHfA RE LSRR A B

SFrBR

ZAELHIEE

AR R AR ER FIRBIR AT E SR 4 RBI5TR

RBFAH/FHEVZERREXIESS,

B Contests 124t T OptaPlanner 5% &4 M AN EFRLEL,

& 9.1. RHIER

=Pl i P\ Contest Bx4&#H
N queens TANSERR 25611k LB nqueens
(cheatable
(1Z&) & 256 )
H%RZ2 (5] 616
- TNEEARR entity abrt 2400 & (B Cloudbalancing
iTE )
(1Z&) & IFL 800

#5822 (A Warning
1076967
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=
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5k FRIY [i]
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gl

=Eial4
WE

1

TSR

(1HEm A &)

TANSERR
(17

E)

K

TANSERR

£)

(27

Kt

TSR R
(

K

E)

1ASERR
(1R E)
TRFREE
MBI FLE)

A& Vehicle 8

IR FEE)

K

entity dropped 980
{H InventoryService 980

3z (H] 768 1012504

entity abrt 72

{H InventoryService 7

8522 4% Warning
10760

entity abrt 10
{H abrt 320 #1 K] 5

¥z (A 768 101320

entity Equal 434
{H abrt 25 #0 i[5 20

522 4% Warning
10M171

entity Equal 50000
€ 5000

¥z (6] 7184948

entity abrt 2740

fE InventoryService
2795

¥z (A 768 1078380

entity abrt 2740

{E InventoryService
2795

#5z2[H] 768 1078380

entity Equal 640

{8 fsanitize ?
sHistoryLimit ?

WREE ?
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Contest

NIy
By TSP
web

& (A%
11 30)

& (A%
11 30)

WL ITC
2007 FiR
PR 3

2012 & J1
FEH
ROADEF

TR
i VRP R
%

TR
i VRP R
%

2013 & J1,
FELH
MISTA

BB

tsp

+nis

T

curriculumCourse

machineReassighm
ent

vehiclerouting

vehiclerouting

projectjobschedulin
g
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entity Equal 500

& InventoryService 520

#3R72[A 768 1071168

entity abrt 1096

{& InventoryService 80
#0 i 1E] 49

R > < 10703374

entity abrt 752

& IFL 50

R (E 768 1001277

entity abrt 1560
{H sHistoryLimit 78

#5222 [A] Warning
1072301

entity Equal 500

{& InventoryService 100

#0 B[R] 288

BxRZEH 768
10720078

entity abrt 11
{£=1000

ERZH 768 1074

IFL 216
& abrt 18 #0 A} 5] 20

#®RZ (A 768 107552

Contest
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2007 &R
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2010

FHDSERR
B TTP
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Energy
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IR 3L
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IR 3L

BB

taskassigning

Zi{mA
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travelingtournament
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http://www.cs.qub.ac.uk/itc2007/examtrack/exam_track_index.htm
http://www.kuleuven-kortrijk.be/nrpcompetition
http://mat.tepper.cmu.edu/TOURN/
https://web.archive.org/web/20170223060433/http://iconchallenge.insight-centre.org/challenge-energy
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=Pl i P\ Contest Bx4AMR
sttour [ROEX S entity dropped 47 BB sttour
i1 X
(BT E) {4 abrt 48
(AN FEE) #3R7Z21% 768 10759
IR FARE

INBIRFELE)

flight crew 1 MEL4RZE entity dropped 4375 BB flightcrewschedulin
WE ITE X g
(1745 8) {E abrt 750
TR F LR #5372 (H 2.410/M12578

INBIRFELE)

9.6. N QUEENS

N n KRB DBE n M2, ZAERITERFLMEERT. &% WK nqueens puzzle 2
8 T~ queuzzle, H n=8:

Wir

i
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AR :
[ ]
SERAERB n FIF n 17,
[ ]
EEWR _LBGE n queens,
[ ]
TEMBEREH AR, queen AJ KT R —HiFm, EENER | HEM R EE,
AXEEEFEANNRE S
BINRRARATRER -

9.1. HiRARAE, AT 4 queens puzzle

W N H O

LR AEREFMN, BN queens A1 #l BO ATLUEE B (HE™ L BO #1 DO) . MR
queen B0 REF"FFifh queens"43R, {BXEEIF "place n queens” £,

LUFR—IERIERAE -
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9.2. Four quele queuzzle MIEMRRRAHAE
A B C D

g

i

i

W N +H O

FIBZREBEHR, HEILMRERIER,

AR, XEH n MACBES N ERNBRARE, BMFTETEREE n WEBRRARE, MR
EEPRE n TRENERRRARBE,

(AN
4queens has 4 queens with a search space of 256.
8queens has 8 queens with a search space of 1077.
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.

N queens RN EERAL, RACHENFFROINIIGE. KW, EaLEZRBLE 64
queens, HH T —LFHE, EEHET, FHEHLE 5000 queens FF,

9.6.1. N queens Byt RY

X T GIE R T R R PI5 []E,

ey g7 kil

LFEGI5AR 2 a] LU T (EEE SR I R A R ] 2,
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64

X2 n queens FHIBIHEER -

public class Column {
private int index;

// ... getters and setters

}

public class Row {
private int index;

// ... getters and setters

}

public class Queen {

private Column column;
private Row row;

public int getAscendingDiagonalindex() {...}
public int getDescendingDiagonalindex() {...}

// ... getters and setters

i FRRFZE.

Queen EHIA—4 Column (BV41 : 0 951 A, 1 %31 B,

0ft&770, 1&471,..),

B LURIE Y RIAT i1 A AT HIEE 1T

SYRITHSI MR Z L A TS,

public class NQueens {
private int n;
private List<Column> columnlList;
private List<Rows> rowList;

private List<Queen> queenList;

private SimpleScore score;

...) #1—1 Row (its 77, ##01
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// ... getters and setters

}

EHERTGFE

H#H NQueens SEAIEZAFE Queen SLAIEGFIZ, E4& Solution Lk, TfFtetss. #HE
RIEM Solver H1f8 3,

FEE, P91 queens FHIf1, NQueens getN () 7 Zi52%K&[0OIP91,

& 9.3. Four Queens BIERTE

@

W N H O

7 9.2. BT AIBIE R T FiF 16

columnindex rowlndex ascendingDiagonallndex descendingDiagonalindex

(columnindex + rowindex)  (columnindex - rowlndex)

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

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

LHP queens ZZE[E—FN], {TEbREZ, H()F(*), ENTaTLUEER T,

9.7. =¥

BHXAPIRGiESRS, FEZE Red Hat build of OptaPlanner 1% /5 5/#55.,
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https://access.redhat.com/documentation/zh-cn/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

Red Hat Decision Manager 7.13 Red Hat Decision Manager Al’]

9.8. TRAVELING SALESMAN (TSP - TRAVELING SALESMAN /5/8i)

LIERTINZ, HE—TRiyE 1 Ei8 salesman &7 i,

%I &id] Wikipedia FE X, Bl & il &z ZIHEamdiz —, 2Am, HEHEHRS, JEER
EHRY G —EB S, LURRMZR, AT IHR,

(B

dj38 has 38 cities with a search space of 10743.
europe40 has 40 cities with a search space of 10746.
st70 has 70 cities with a search space of 10"98.
pcb442  has 442 cities with a search space of 101976.
lu980 has 980 cities with a search space of 10"2504.

1] BRI

K E TSP BYHHEX, (H/TERERR, B9X2E—1T NP-hard /& (A ZBAHRAFE) , Z/H
TEIEE S FEERLN], HEH dataset BIREBRI G FATERKE -
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https://en.wikipedia.org/wiki/Travelling_salesman_problem
http://www.math.uwaterloo.ca/tsp/
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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

N\ LS
TN

9.9. TENNIS CLUB i

#/5 10nis club ZBEPI NI 15 HERT, FHXPI =245 HT

TELH -
[ ]
M2 : B X RS — X,
[ ]
o[ - —LLi FF— L HHF 5T,
Medium £/ :
[ ]

RFRE - ArEHIA L% (JLF) 898 1,
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HIR# -
¥ G695 : FTHEIA A EIX Bt &N 25 —1TMER89 R

(B

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

K 9.4. BEER
Tennis class diagram
[ Day ] [ Team ]
1 1 1 ]
[ UnavailabilityPenalty | @PlanningVariable
4 @~PlanningEntity
[ TeamAssignment ]

L

@PlanningEntityCollectionProperty
@PlanningSolution

[ TennisSolution

9.10. 2N

e s [ R I A IR, BB IEEFFEERN 1,
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LI -

BIHMR : B2 FF R & [ — 2],

B 5% : — AR EZATH T ATEHIAE K,

DFEHEINEE : RRTEEETAHEENNES5E,

R —X TR - EELHHEZ XBIE K,

Medium 2J5 :

BHESEGA : —PAFEERIITER T EERR, MHEESE, MHEZERNIHTIR
Z;VO

HBR % -

BRI EL i : REITHAERN,

KW EBGRE : TP WK E D T B ] B

EBARWN : W TREBVIHTARIIHE, R THEFEIH—FE N,

B BEABIZEN] : RE— T ABIEHaTH, WEZHEEERK, LESN RS
A, HIEMITERZRZR R,

BIEEY : MR—PAFZEBH T HDIHRK, ENIZIEBG REER—FZE,

(B
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50meetings-160timegrains-5rooms has 50 meetings, 160 timeGrains and 5 rooms with a search
space of 10"145.

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 10"701.

400meetings-1280timegrains-5rooms has 400 meetings, 1280 timeGrains and 5 rooms with a search
space of 10"1522.

800meetings-2560timegrains-5rooms has 800 meetings, 2560 timeGrains and 5 rooms with a search
space of 1013285.

9.11. IREENTHZe (ITC 2007 FiRiER 3 - HEZK R ZHE)

70

ZHETIRRABTHA — ], HA—T B,

TELH -
[ ]
ZIHHZE : ZIFFBELE IR —HIBRA R H 1 o
[ ]
FEAZE : (R BETEIR— I I[P BE FT1N o
[ ]
BH : BN BELE R — H R,
[ ]
TR ChENIEEIEE) : BATFHFERIRED B4 T ERIN TH B,
R :
[ ]
BHEE : BHEEFN D FERAIEZFPIIHE,
[ ]

RMTIFH : HR—IREHH AKX E iR DPBIX K,
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IRERE : BTHERIRER R EEESE (TEESEBIHITA)

BIHEEY : 1§ 8RR R A %5 B EY fE B9 7]

X PNEEH B AT 2007 FiRER 3 X

(B

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.

compO02 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.

comp03 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.

comp04 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.

compO07 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.

comp08 has 76 teachers, 61 curricula, 86 courses, 324 lectures, 25 periods, 18 rooms and 478
unavailable period constraints with a search space of 101859.

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, 5 rooms 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.
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KA 9.5. 1R
Curriculum course class diagram
[ Teacher | [ Day ]
1 1
( Curriculum ] | Timeslot |
* 1
[ Course ] [ Period ] [ Room
1 1 1
@PlanningVariable
@PlanningVariable
. @~PlanningEntity
[ Lecture ]
@PlanningEntityCollectionProperty
@PlanningSolution
[ CourseSchedule

9.12. Hl#FEFH 47 A(GOOGLE ROADEF 2012)

I EE AR EFNHE, ATENECEBEY (KILI) 2, STIIEFEFNZE (41 CPU 2t

RAM) £#9#&, X2 Cloud Balancing FHIf9—1 & £ F09hk .

PELHE -

RABE : TEEELFENEZIIFN HFRIIRABE,

M2 : [B—fRS5 B RS T I HL25 L5 1T,

B : WHFFIE— RS B S B & M B,

B - AR TFRAIRS B9 A R IR 8958 51T
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I A : BB 8, aTLUT A RIGHLEE T2 B HIR A B E,

HBR# -

load : TS FEHEZHIGN FIRIZEBE,

balances : 1T & FE Wl LRITHTR, ALl 2 B0%EH,

HEBLIRE : RER BB,

REIBHE : REBBEBIHZE,

lEsiT B : FRAEMLET A BEIPLE B 4H 75— THETF A-B B9B 51K,

XNEEH Google ROADEF/EURO Challenge E X, 2012 4,
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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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K 9.6. MEEK
Assign processes to machines more efficiently.
_— Computers Users
7 .
Maximum !
~ Processes capamty \/- ‘t
\1/ \J/ i Cost ] r
- el ) 3 -j
Needs to run h Same service Safet it
on Linux (failover for each other) alely capacily
(load fragmenation)
CloudBalancing benchmark Average Min/Max # datasets Biggest dataset

. 0/ 16% 1600 computers
ClOUd hOStlng COSt '1 8 0 -21% 5 4800 Drocﬂ.sscs
OptaPlanner versus traditional algorithm with domain knowledge 5 mins Simulated Annealing vs First Fit Decreasing

MachineReassignment benchmark Average Min/Max # datasets Biggest dataset
25% 50k machines

Hardwa re CongeStlon '630/0 97% <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

(B

model_ai1_1 has 2 resources, 1 neighborhoods, 4 locations, 4 machines, 79 services, 100
processes and 1 balancePenalties with a search space of  10760.

model_ai1_2 has 4 resources, 2 neighborhoods, 4 locations, 100 machines, 980 services, 1000
processes and 0 balancePenalties with a search space of 10"2000.

model_ai1_3 has 3 resources, 5 neighborhoods, 25 locations, 100 machines, 216 services, 1000
processes and 0 balancePenalties with a search space of 10"2000.

model_ai1_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_ai1_5 has 4 resources, 2 neighborhoods, 4 locations, 12 machines, 981 services, 1000
processes and 1 balancePenalties with a search space of 10"1079.

model_a2 1 has 3 resources, 1 neighborhoods, 1 locations, 100 machines, 1000 services, 1000
processes and 0 balancePenalties with a search space of 10"2000.

model_a2 2 has 12 resources, 5 neighborhoods, 25 locations, 100 machines, 170 services, 1000
processes and 0 balancePenalties with a search space of 10"2000.

model_a2 3 has 12 resources, 5 neighborhoods, 25 locations, 100 machines, 129 services, 1000
processes and 0 balancePenalties with a search space of 10"2000.

model_a2 4 has 12 resources, 5 neighborhoods, 25 locations, 50 machines, 180 services, 1000
processes and 1 balancePenalties with a search space of 10"1698.

model_a2 5 has 12 resources, 5 neighborhoods, 25 locations, 50 machines, 153 services, 1000
processes and 0 balancePenalties with a search space of 10"1698.

model_b_1 has 12 resources, 5 neighborhoods, 10 locations, 100 machines, 2512 services, 5000
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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.

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 10753979.

model_b_5 has 6 resources, 5 neighborhoods, 10 locations, 100 machines, 35082 services, 40000
processes and 0 balancePenalties with a search space of 1080000.

model_b_6 has 6 resources, 5 neighborhoods, 50 locations, 200 machines, 14680 services, 40000
processes and 1 balancePenalties with a search space of 10192041.

model_b_7 has 6 resources, 5 neighborhoods, 50 locations, 4000 machines, 15050 services,
40000 processes and 1 balancePenalties with a search space of 101144082.

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 10184948.

K 9.7. LR

Machine reassignment class diagram

. dependency

Service | Neighborhood
1 : 1

(ProcessRequirement| [ MachineCapacity | Location

& & & * 1

* 1 1 1 1 * *

[ Process | [ Resource ] [ Machine ]
1 1 1
originalMachine
@PlanningVariable
1 @PlanningEntity N |
[ ProcessAssignment ]

*

@PlanningEntityCollectionProperty

' f - 1 NIt
@PlanningSolution

[ MachineReassignment ]

9.13. ZitkEkH
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HFRFN, EFFE BN RHFRTEE. BTFRBALZTERERS, (BREE
ﬁﬁo

21

! 17 11

!
67 /100 ”
J'II 7

! P 99 /100
i s
! -
! ,ff
/ s 23 15
.ll f L]
! ’ 28R 2
! A ._',-‘E =a
.'l 1.—"’ __a-‘;

21 m
"
ALY
97 /100
2\1 - /
11 97 /100 m

15 Bz /100

]
AT
o

742.69 fuel

* Customer: demand 32 customers

Bk 7T EKIER(CVRP)H, HEH—1EEH HE(CVRPTW)HIZEL,

PELHE -

BREE - —FFEREZRREZTH, HKlaCHEE,

Wf & (I(XZ£ CVRPTW #1) :
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Zhf : M—PMIEEE 7 —MIERIEZER 1,

B RS FFLEME] : vehicle B A TERR S5 14 5E0T [H] I RIFZ B /7,

BB : vehicle BITEE T EAEH A2 BIEIR, (BLATFE TFFIAINS I+ 5
Fto

B EYHIRS 1] : 5 BRI R AR A EY AT 1],

HBR# -

HEEE : RIMEATA vehicles BIBEE AKX 5895 #63 (fuel JEF#E),

VRP Web [E X 7 &HE X i 1 217 3(CVRP) & B/ [H/F5(CVRPTW),
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K 9.8. tiHEEK
Assign the delivery order of vehicles more efficiently.
Depot . ~— Delivery locations US'BI'S
Driver wage N
208 ihour 20 \ 1. . Capacity
\ " s20ton Supermarkets
N & retail stores
o
................. 10 [On .
/ Freight
Opticnal TS AN ORI 3ton transportation
Can wait till tommorrow ;
Time window Buses, taxi's
Deliver between -~ s
8 AM and 10 AM & airlines
Armoared vehiclg " s
mereg rEee ! Technicians
Expensive delivery - on the road
VehicleRouting benchmark (Belgium datasets) Average Min/Max # datasets Biggest dataset
A = 0 9% - 2750 deliveries
Driving time 5% G 5 T iehicies

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

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

(B

CVRP 3f (REN IHE)

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
107170.

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
1012607.

belgium-n2750-k55 has 1 depots, 55 vehicles and 2749 customers with a search space of
1018380.

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
107170.

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
1012607.

belgium-road-km-n2750-k55 has 1 depots, 55 vehicles and 2749 customers with a search space of
1018380.
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belgium-road-time-n50-k10 has 1 depots, 10 vehicles and 49 customers with a search space of

10174.

belgium-road-time-n100-k10 has 1 depots, 10 vehicles and 99 customers with a search space of
101170.

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

belgium-road-time-n1000-k20 has 1 depots, 20 vehicles and 999 customers with a search space of
1012607.

belgium-road-time-n2750-k55 has 1 depots, 55 vehicles and 2749 customers with a search space of
1018380.

belgium-d2-n50-k10 has 2 depots, 10 vehicles and 48 customers with a search space of
10174.

belgium-d3-n100-k10 has 3 depots, 10 vehicles and 97 customers with a search space of
107170.

belgium-d5-n500-k20 has 5 depots, 20 vehicles and 495 customers with a search space of
1071168.

belgium-d8-n1000-k20 has 8 depots, 20 vehicles and 992 customers with a search space of
1012607.

belgium-d10-n2750-k55 has 10 depots, 55 vehicles and 2740 customers with a search space of
1018380.

A-n32-k5 has 1 depots, 5 vehicles and 31 customers with a search space of 10"40.
A-n33-k5 has 1 depots, 5 vehicles and 32 customers with a search space of 10"41.
A-n33-k6 has 1 depots, 6 vehicles and 32 customers with a search space of 10742.
A-n34-k5 has 1 depots, 5 vehicles and 33 customers with a search space of 10743.
A-n36-k5 has 1 depots, 5 vehicles and 35 customers with a search space of 10746.
A-n37-k5 has 1 depots, 5 vehicles and 36 customers with a search space of 10748.
A-n37-k6 has 1 depots, 6 vehicles and 36 customers with a search space of 10749.
A-n38-k5 has 1 depots, 5 vehicles and 37 customers with a search space of 10749.
A-n39-k5 has 1 depots, 5 vehicles and 38 customers with a search space of 10751.
A-n39-k6 has 1 depots, 6 vehicles and 38 customers with a search space of 10752.
A-n44-k7 has 1 depots, 7 vehicles and 43 customers with a search space of 10761.
A-n45-k6 has 1 depots, 6 vehicles and 44 customers with a search space of 10"62.
A-n45-k7 has 1 depots, 7 vehicles and 44 customers with a search space of 10"63.
A-n46-k7 has 1 depots, 7 vehicles and 45 customers with a search space of 10"65.
A-n48-k7 has 1 depots, 7 vehicles and 47 customers with a search space of 10"68.
A-n53-k7 has 1 depots, 7 vehicles and 52 customers with a search space of 10"77.
A-n54-k7 has 1 depots, 7 vehicles and 53 customers with a search space of 10"79.
A-n55-k9 has 1 depots, 9 vehicles and 54 customers with a search space of 1082.
A-n60-k9 has 1 depots, 9 vehicles and 59 customers with a search space of 10791.
A-n61-k9 has 1 depots, 9 vehicles and 60 customers with a search space of 10793.
A-n62-k8 has 1 depots, 8 vehicles and 61 customers with a search space of 10"94.
A-n63-k9 has 1 depots, 9 vehicles and 62 customers with a search space of 10"97.
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 10"101.
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 10"130.
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 10"108.
F-n135-k7 has 1 depots, 7 vehicles and 134 customers with a search space of 107240.

CVRP BNEBY (7 HT 1 &)
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belgium-tw-d2-n50-k10 has 2 depots, 10 vehicles and 48 customers with a search space of
10174.

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
1071168.

belgium-tw-d8-n1000-k20 has 8 depots, 20 vehicles and 992 customers with a search space of
1012607.

belgium-tw-d10-n2750-k55 has 10 depots, 55 vehicles and 2740 customers with a search space of
1018380.

belgium-tw-n50-k10 has 1 depots, 10 vehicles and 49 customers with a search space of
1074.

belgium-tw-n100-k10  has 1 depots, 10 vehicles and 99 customers with a search space of
107170.

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

belgium-tw-n1000-k20  has 1 depots, 20 vehicles and 999 customers with a search space of
1012607.

belgium-tw-n2750-k55  has 1 depots, 55 vehicles and 2749 customers with a search space of
1018380.

Solomon_025_C101 has 1 depots, 25 vehicles and 25 customers with a search space of
A
.;g/:gon_025_0201 has 1 depots, 25 vehicles and 25 customers with a search space of
A
.;g/:gon_OZS_R101 has 1 depots, 25 vehicles and 25 customers with a search space of
A
;?)/:gon_OZS_R201 has 1 depots, 25 vehicles and 25 customers with a search space of
A
.;g/:gon_OQS_RC101 has 1 depots, 25 vehicles and 25 customers with a search space of
A
.;g/:gon_OQS_RCZO1 has 1 depots, 25 vehicles and 25 customers with a search space of
A
.;g/:gon_100_0101 has 1 depots, 25 vehicles and 100 customers with a search space of
A
.;g/;rfvin_100_0201 has 1 depots, 25 vehicles and 100 customers with a search space of
A
.;g/;rfvin_100_R101 has 1 depots, 25 vehicles and 100 customers with a search space of
A
.;g/;rfvin_100_R201 has 1 depots, 25 vehicles and 100 customers with a search space of
A
;g/;r?vin_100_RC101 has 1 depots, 25 vehicles and 100 customers with a search space of
A
;g/;:vin_100_R0201 has 1 depots, 25 vehicles and 100 customers with a search space of
A
Lgn:gg}ger_0200_01_2_1 has 1 depots, 50 vehicles and 200 customers with a search space of
A
ll%nfiz.rger_OZOO_Cz_Zj has 1 depots, 50 vehicles and 200 customers with a search space of
A
ll%nfig}ger_OZOO_R1_2_1 has 1 depots, 50 vehicles and 200 customers with a search space of
A
ll%nfiz.rger_OZOO_Rz_Zj has 1 depots, 50 vehicles and 200 customers with a search space of
A
ll%njiz.rger_OZOO_RC 1_2 1 has 1 depots, 50 vehicles and 200 customers with a search space of
A
ll%njig}ger_OZOO_RCZ_Z_1 has 1 depots, 50 vehicles and 200 customers with a search space of
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107429.

Homberger 0400 _C1_4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
101978.

Homberger_0400_C2 4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
101978.

Homberger_0400_R1_4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
101978.

Homberger_0400_R2 4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
101978.

Homberger_0400_RC1_4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
101978.

Homberger_0400_RC2 4 1 has 1 depots, 100 vehicles and 400 customers with a search space of
101978.

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
10M571.

Homberger 0600 _R1_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
10M571.

Homberger 0600_R2 6 1 has 1 depots, 150 vehicles and 600 customers with a search space of
10M571.

Homberger_0600_RC1_6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
10M571.

Homberger_0600_RC2 6_1 has 1 depots, 150 vehicles and 600 customers with a search space of
10M571.

Homberger 0800 _C1_8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1012195.

Homberger 0800 _C2 8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1012195.

Homberger 0800 _R1_8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1012195.

Homberger_0800_R2 8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1012195.

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
1012840.

Homberger_1000_C210_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1012840.

Homberger_1000_R110_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1012840.

Homberger_1000_R210_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1012840.

Homberger_1000_RC110_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1012840.

Homberger_1000_RC210_1 has 1 depots, 250 vehicles and 1000 customers with a search space of
1012840.

9.13.1. Vehicle #&H1B £
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Vehicle routing class diagram

@~PlanningSolution

[ VehicleRoutingSolution ]
@PlanningEntityCollectionProperty
@PlanningEntity
[ Standstill ]<} Customer [ —
& & . .
@PlanningVariable read:,lleme Shadow variables
l. iousStandstil dueTime
previousstandsi serviceDuration | E'"“'a!“mgz -
0.1 . . previousS.departureTime
nextCustomer arrivalTime - + travelTime
e departureTime -
vehicle ... ... departureTime =
e max(arrivalTime, readyTime)
1 + serviceDuration
| Vehicle | : - )

- T nextCustomer =
readyTime e inverse of previousStandstill
dueTime T, .

" Ty .ureh|c|e =
(this instanceof Vehicle)
1 1 1 ? this : previousS.vehicle
[ Depot ] [ Location ]

HHEI 1 B EE R vehicle BSHIAZ f#/H shadow FEIEE, X{EFEHEH FE AR Z A B R,
B777 arrivalTime #] departureTime /& 1 ol LIFE 1427 | & #E o] /A,

BRI R R X

BE:

TSR, FHT BRI ERILE - foff TS, M98 RN, XiR
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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
™ . ==
RS s Q ) —
. road distance | @ :
m 1244125 .
e | » ™
- o Tw ™
L e © . ¢ 2327.32km 118 632 sec
... driving time EaTAYES 3.8% worse 4.0% worse
T © ™. 224315km 115516 sec
™ # H _ - best 1.2% worse
., y 2 300.32 km 114 105 sec
ol 2.5% worse best

XFUIEESE, SHIFIEE, REoJLIEHAT =2 HBEE (R4 i1E) . road BEAREF
FEE—TEE, BUBETREEXEN . LKA SEM N6, BTG E e LITiE i S 205k
Z, #1 GraphHopper (&A=, F4 Java 5/%) . Open MapQuest (Web fR%) #1 Google Maps
Z iz APl (Web IR%) .
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https://graphhopper.com/
http://open.mapquestapi.com/directions/#matrix
https://developers.google.com/maps/documentation/webservices/client-library
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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

Google Maps
REST Client

o

GraphHopper
REST or local

Google Maps
JavaScript

Leaflet.js

Fetch distance matrix
for every pair of locations

@ ABCD

0

0 50 80 90 50
50 0 30 30 60
80 30 0 30 30
90 32 30 0 40 A0
50 60 30 40 0 o S

=2 OptaPlanner

Optimize trips
under hard and soft constraints

@ ABCD

JavaScript

Dowm> 4|7

50
30
30
30
50

HE LR JUEHE, BIMFXFFA4AGH] Leaflet #] Google Maps,
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Leaflet.js Google Maps

. , ‘ﬁ ' g ~a—r -
R
F FANOEGEM B, T Map Satelllte

-‘ T

Denain

Le ﬂueannr " ‘] -
nut{lmye Aymerles
d'""*.._

F'a.rc natLyJ—n

Mﬂp Data - Terrns of Usa ] Hepm‘t & mapeeror

B ZE g LU#H GraphHopper 2t Google Map Directions EF[SE5 i I, 102/ FiE/H 1585 L
HEE, EoERTHFEUETIKRSIS -
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thﬂ aMal

Beringen
o
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Q

. hleid&
- by ﬂ"\ B - | 5 : : t
L) "\ - hig: % Malmedy
Inc i -
< -1 {.%
- N

£ N~ ~Dehain Malbeu

A ' Eambrau Le Quesnoy ‘] g

a Caudry Aulnoye-Aymeries

= LA
{ '1.

Luxembuurg
Clty

% ] qu Chauny iC ‘-'-, ] .- o5 19 ;
{'Salnt Jlll:sT en- Chaussfe r .r: He}tslrl_el " BE‘ c3 y
au!.r'als =¥ Comdieane. ™. L. Map data ©2015 GeoBasis-DE/BKG {QQUEIB] Googie | Terms of Usé - Report a map efmar

IFHEFEE B a2 [E]8 road 2% OptaPlanner & HRIIEE LG, #V41, GraphHopper
#M:&@Eﬁﬂgﬂﬁﬁ M2 EEW%EH T EEHRHEN GPS /189 km (3£ miles) BEEF(LIE
OptaPlanner 1RGHIER : XRFZHFIALBERGE, WA :

YR Tergnler
2
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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

Goal: fastest trip
using shortest GPS routes

H| 4 0min
30|" n I-\_B_. D
. 50min
/" 30mi e
F ..ll
N g,
50min
rA * C r B ] D * A * B ¥ C * D *
60 + 50 + 30 + 30 + 40 = 210km 50 + 30 + 30 + 40 + 50 = 200min
optima suboptimal

Goal: shortest trip

using fastest GPS routes

Violates Irnangle ineguality!
fe e : C. 60km

= Ormin o £ ;+l3l'_\. c 304,.!.“1
min { | D B D
t 40km 1 40km
S50k (§0min 3 0kn
A B0km— i A~ 60 g

50min

3Umin

Goal: fastest trip
using fastest GPS routes

30min

50min
In this example, only the A—C route ‘A B C D ' ASC B -+ D
differs betw hortest and fastest. a0
In ;:::ﬂlewo‘ralzl:l ;r:uisalfpuul:: slsl"fer. 60 + 30 + 30 + 60 + 40 = 220km 50 + 30 + 30 + 30 + 50 = 190min

suboptimal

optima

S TREXT AL, A ZHE T HERERBE - I EEREARRYESR, CIIE—RG#5S, ©
NS FEZALBIEER, TR, RRH RGNS EHRD 2R,

9.14. GIHEW i

LU I RIA TR X VI ATEFA, LIRMETRER, FNMEVEBETE—E85. (FAlaTLiaEd T

A HAAT : F1 T ZEEE—FATER, ENE T FEBIFEEN ], Bt LR ER, X2
—FhREH fEW B Vi B —RE .,
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Project job scheduling

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

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

( Design
Cover

Pages (400/book)

Book 1 <

L Assembly

[ Design

Cover

Pages (500/book)

Book 2 <

L Assembly

19:9.":185!

Resources < 1‘%:::3,,

- 1 % fday

LI -

RV IESEZR - Al REETE R AT B BI S fE A TR /= 5,

HIREE : TEREFE T %R,

FREAH (ER—TH PN ZITRE) 2 (FEAEFLITHE)

HRETS] (BXTBEE) T a5 (ArAXTRANEE

Medium 2J51 :

IR S E : REHDENIEBIFEE [H(makespan),
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HBR# -

Total makespan : &=/MEZ £ 57 H 5 B BIfF S0 1],

%S MISTA 2013 #46 £ X,

[

90

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.

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


http://gent.cs.kuleuven.be/mista2013challenge/
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requirements.
Schedule B-10 has 20 projects, 460 jobs, 1300 execution modes, 42 resources and 4260 resource
requirements.

9.15. (FE 2 H

FENMES HEE R T SYHH) spot, FNMEFSEBE—TFEEN I, ERZERTEIXPHR G0
”/‘.;70

LR -
[
B : BMEEBFE— Pk Z MR, AT RTET XL,
B 0 2UE :
[
Critical fF55 : EEeHE KIS, HEEAFSFREFFSIR,
B 1 B9RE -
[
m=/ME makespan : 4 sk AT B fE S5 B9HT 1],
o
Bk BEAMIRZHITIERTHE, ARATIHERK, MilGIEAFHIL T,
B 2 25 -
[
FEAE : HEJEERNIG R FRESTHE T ELS, HIMEEER,
BR7 3 BIRA :

o1
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°
REHS : RIRTHRREHES,
K 9.9. tiHEEK
Task assigning
Optimize the task queue of every employee by reassigning and reordering tasks.

P Employees Users

800 900 1000 00 1200 1300 4400 1500 1600 1700 1800
s I S S S Y T ST NS T T AT S S S Payl’(}”SENiCBS
@% (FE2 X &1 T [Et X &L T

o _ _ _ Call centers
- Critical priority w- Medium priority

;;.‘\.‘ : [\l.l i ][‘-l-l t & ] Lunch Tax auditers

" Requires French skill

amness Recruitement

;;“f [@-E$ i’][‘?? ﬁ’]L'L [@ET i’]{‘.- 4 ] interviewing

... Has health care affinit
as health care affinity Maximize throughput

_ == == P Mortgage
@~ [Fr P2 4 7
F : J approval
Lacks affinity, takes longer = .. Starts between 12:00 and 13:30

(B

92

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 1071168.
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& 9.10. 1R

Task assigning class diagram

[ Skill ]

* *

[ TaskType |

1 [ Affinity |
[ Customer = ~ Employee ]
1 1
[ TaskOrEmployee K—
1
@PlanningVariable
. . @PlanningEntity . |+ @shadowVvariable
[ Task ]

*

@PlanningEntityCollectionProperty

@Plannin Lf.‘) olution

[ TaskAssigningSolution ]

9.16. ZiifIHZ (ITC 2007 FiRew 1 - i)

FFEZH LT RALLI T, Z1Z 5 e LU [ —H I I A E 4G IR B9 22 1,
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Examination
timetabling

Assign each exam
a period and
a room.

Mon 09:00
Fri 09:00

Fri  14:00

PELYHK -

Lz

BHEE

Ann [ History | Math |
Bobby [ History | Math |
Carla [ History |

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 @] (A[B]C]
' Math
A

same time

: WATE IR —I [ R FEZ 2 7 BGH 1 i,

: BB B W IRENT BT A,

I FFSEmT 16 - BB B9 EE0] (5 A B 5o

HEXBIERE Oy BHEEIEE) -

coindence : B NEERIZ X SAEFFHEIRIBIHIR (18 AEEL 2 FEHRERE) -

HER - B TNEEBYE 1 T FAfEIRIBI IR
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& B TNEEZ ARG, SAHE—RI AR T8 ERE i,

HEXBELIR (v BIEESE) -

HHT : —TMNEEBIZ R TS EMRMZ A HZR 2,

HR# (REERBEZEINS) :

A—AFBEELEBH1EiH,

RE— AT BERIR FIERTE R,

R : HEZ GBI E RN 2R % B,

BEFFLER I : HEE N ZRE T IRFFEER BRI fE i,

Btz : £ RYBTEIN FSE VA E i,

/& penalty (B TEIFEHRE) : BLYR (FAMNEETR) .

room penalty (BT EIEEIEE) : FLE R BN G,

EREIAZE LR WX BHEE,

XPNEEGH EER ESETTF 2007 FiRER 1 . Geoffrey De Smet Sgik 4th, S IEE BIRART

OptaPlanner &1F, /g, MIBHEEH{T T IREZHH,

[AJEA
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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 10"360.

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 101509.

exam_comp_set7 has 13795 students, 1096 exams, 80 periods, 15 rooms, 28 period constraints and
0 room constraints with a search space of 10"3374.

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. FF I i E AT R
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<<interface>>
Solution

7AN

<<singleton==>

An exam changes during
soving:

The exam.period and/or exam.
room reference change.

The exam.id and exam.topic
reference do not change.

Calculated before solving %

T
1

TopicConflict

- studentSize : int

0% [ \eftTopic 0.4
- rightTopic
1
1 1
Topic
-id : long
- duration : int
- frontLoadLarge : boolean 1
1.#*
- stludentList
0.*
Student
-id : long

g

& 9 = e ER OPTAPLANNER &1t

<<singleton==
InstitutionParametrization

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

Examination |———>1 . periodSpreadPenality : int
1 - mixedDurationPenality : int
- frontLoadLargeTopicSize : int
1 - examlist - frontLoadlLastPeriodSize . int
- frontLoadPenality : int
l”:f:
<<@PlanningEntity>>
= Exam
-id :long
- - room
. | H S
1/ topic 0. * II— period N
1 G
n = Room
Period 1
- -id : long
-id : long . . . - capacity : int
- StartDateTlmeIStrlng : String - penalty : int
- periodindex : int
- daylndex : int
- duration : int
- penalty : int

- frontLoadLast : boolean

PeriodHardConstraint

- leftTopic | _ id : long

- rightTopic
1

61—//’— RoomHardConstraint
topic

-id: long

1

<<enum==
PeriodHardConstraintType

- COINCIDENCE : int
- EXCLUSION : int
- AFTER :int

A
Mot asserted into the working
memory

]

<<enum=>
RoomHardConstraintType

- ROCOM_EXCLUSIVE : int

FEE, BIIBHFZRBESHE L RERMEH RE, GaRAIES, Tl LORHE (X214

SEHE) , Helo9aE E B E N, E&, Period fll Room AR T BEPFALERE
(EN1EEES, BRAM—LRE—F) .

9.17. NURSE ROSTER(2010INRC 2010)

X FENEE, FLHEXELE.
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Employee shift rostering

Populate each work shift with a nurse.

Maternity nurses Emergency nurses
Ann .Beth .Cory D|Dan .Elin .Greg

Largest staff first OptaPlanner

Basic nurses
H| Hue mllse

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

PELHE -

EEPEHFEET (WNE) : FFEZILEEFER LS AT,

KEHRE : 7 TEXREHT—REH

BRI, WHEBERILER, BEUMITRERXLEREEX TR, T8

RIDHIRASE : BT A THFELHEESL x N, By 12 (RAFRE
) .

ERPAFZTEXE : FPATHFEGH—THHIx By X (RAFREL)) ZHI
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RPHRZBIZENX : BPNATHBFBRLE—THE X By XZHFEE (RAFREG

é{]) o

RPFIRAELTFGE - F1FATE—THE x 7l y BFIHRZ T (RATFRE
gg) o

TEAEK : FNATHFEE — T RASIRE LFXTLE,

JEIARFEITBGFARER - X FIa— 3 TIa—/EARBIEEE A A BB A A IR F 38 K
ﬂ o

PR — (T T F B LEEIAE, I, ZERB5IaE—1T R
#, EE—TZIE89%5,

o

Hig 25H : R THLZULERPMEX,

XFiEK : RIFHFLZARNE—XLTHE,

Hig F3F - A TH2ZRIEENEE,

EBEK : R TTESIENE,

BIEIREE : DEOLAIRBERIIA T E X T Fe 2 A B9 T BE.

XNEEIH 2010 fEEFR Nurse Rosterionion X,
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A 9.12. HEEHK

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
4 9 g = 48 hours rest ﬁre departmenl
G_Q == == = = == Free Free
A
Mo weekend work
— Shifts
NurseRostering benchmark Average Min/Max # datasets Biggest dataset
. D/ +19% 752 assignments
E m p onee WE| |'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
[AJEA 2

A =7 dataset K :

[ ]
T : BAAR Fy (i ER,
[ ]
Medium : B FLLD 77 i R,
[ ]
K AL Ty BT BER,
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 107234.

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.
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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 107160.

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 107160.

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.

medium01  has 1 skills, 4 shiftTypes, 0 patterns, 4 contracts, 31 employees, 28 shiftDates, 608
shiftAssignments and 403 requests with a search space of 107906.

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.

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 107906.

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 107632.

medium_hint02 has 1 skills, 4 shiftTypes, 7 patterns, 3 contracts, 30 employees, 28 shiftDates, 428
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shiftAssignments and 390 requests with a search space of 107632.
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 107632.
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 107626.
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 107632.
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 107632.
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 107614.
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 107667.

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 1071250.

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 1071250.

long05 has 2 skills, 5 shiftTypes, 3 patterns, 3 contracts, 49 employees, 28 shiftDates, 740
shiftAssignments and 735 requests with a search space of 1071250.

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 10"1257.
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A 9.13. £
Nurse rostering class diagram
| 1 ShiftType ]<1 —| SkillRequirement | 1>[ smn1 |
[ ShiftDate | [ SkillProficiency |
1 | I
. . 1
[ Shift | [ Employee ]ﬁ[ Contract ]
1 1
@~PlanningVariable
, @PlanningEntity :
[ ShiftAssignment ]
: [ NRParametrization |
@PlanningEntityCollectionProperty 1
@PlanningSolution .
[ NurseRoster ]

9.18. TRAVELING TOURNAMENT /2/&i(TTP)

VHEPCE n THI .

103



Red Hat Decision Manager 7.13 Red Hat Decision Manager Al’]

104

Philadephia Phillies
1 awayto

337
2 _awayto [MON|

| PHI VS

| PHI VS ;
[PHIJVS[MON]
away to ses

Total team distance: 2.127

Atlanta Braves

(1

Total team distance: 2.011

Traveling tournament

Schedule each match in a day.

No consecutive _*
reverse match

< 3 consecutive
home matches

MON

= 3 consecutive
away maiches

" Minimize total
distance: 8.276

LI -
[ ]
FEI REFXT B AEF T H TR RIRIE : —2K,
[ ]
FFPNAIATEF AN (5] L 2B 52 £ PLiD,
[ ]
Bl FBEELE= PR T 346 = BRI D,
[ ]
TEEZ : SHIHEE, TESELEHA,
HBR# -
[ ]

RARE R ATEHIA B9,

Montréal Expos
[MON] VS

NON[VS [PHI| |

[MON] VS

K
E
(3
(4
[
[

929

away to -
5 awayto [PHI|
6 away to .

Total team distance: 2.011

337
380
865
745

0

Total team distance: 2.127
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#£ Michael Trick i (RAZ5 MR R) EWBEX T 7H,

(B

1-nl04
1-nl06
1-nl08
1-nl10
1-nl12
1-nl14
1-nl16
2-bra24
3-nfl16
3-nfl18
3-nfl20
3-nfl22
3-nfl24
3-nfl26
3-nfl28
3-nfl30
3-nfl32

has 6 days, 4 teams and 12 matches with a search space of 1075.
has 10 days, 6 teams and 30 matches with a search space of 10719.
has 14 days, 8 teams and 56 matches with a search space of 10743.
has 18 days, 10 teams and 90 matches with a search space of 10"79.
has 22 days, 12 teams and 132 matches with a search space of 10126.
has 26 days, 14 teams and 182 matches with a search space of 10"186.
has 30 days, 16 teams and 240 matches with a search space of 10259.
has 46 days, 24 teams and 552 matches with a search space of 10"692.
has 30 days, 16 teams and 240 matches with a search space of 10"259.
has 34 days, 18 teams and 306 matches with a search space of 10"346.
has 38 days, 20 teams and 380 matches with a search space of 10"447.
has 42 days, 22 teams and 462 matches with a search space of 10"562.
has 46 days, 24 teams and 552 matches with a search space of 10"692.
has 50 days, 26 teams and 650 matches with a search space of 10"838.
has 54 days, 28 teams and 756 matches with a search space of 101999.
has 58 days, 30 teams and 870 matches with a search space of 1071175.
has 62 days, 32 teams and 992 matches with a search space of 1071367.

4-super04 has 6 days, 4 teams and 12 matches with a search space of 10"5.

4-super06 has 10 days, 6 teams and 30 matches with a search space of 10"19.
4-super08 has 14 days, 8 teams and 56 matches with a search space of 10"43.
4-super10 has 18 days, 10 teams and 90 matches with a search space of 10"79.

4-superi2 has 22 days,
4-superi4 has 26 days,

5-galaxy04 has 6 days, 4 teams and 12 matches with a search space of 10"5.

5-galaxy06 has 10 days, 6 teams and 30 matches with a search space of 10"19.
5-galaxy08 has 14 days, 8 teams and 56 matches with a search space of 10"43.
5-galaxy10 has 18 days, 10 teams and 90 matches with a search space of 10"79.

5-galaxy12 has 22 days, 12 teams and 132 matches with a search space of 10"126.
5-galaxy14 has 26 days, 14 teams and 182 matches with a search space of
5-galaxy16 has 30 days, 16 teams and 240 matches with a search space of
5-galaxy18 has 34 days, 18 teams and 306 matches with a search space of
5-galaxy20 has 38 days, 20 teams and 380 matches with a search space of
5-galaxy22 has 42 days, 22 teams and 462 matches with a search space of
5-galaxy24 has 46 days, 24 teams and 552 matches with a search space of
5-galaxy26 has 50 days, 26 teams and 650 matches with a search space of
5-galaxy28 has 54 days, 28 teams and 756 matches with a search space of
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 10"2042.
5-galaxy40 has 78 days, 40 teams and 1560 matches with a search space of 10"2301.

12 teams and 132 matches with a search space of 10"126.
14 teams and 182 matches with a search space of 10"186.

107186.
107259.
107346.
107447.
10562.
101692.
101838.
107999.
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9.19. E{ERIH] H]

LU I RI G X VIR ES, LURABEERFBEERKE, BRNEENHmE. X& FLRAEER
—HE .

LI -
[ ]
TG I BR % : B TMESS BA A iR B BT FF 45 A= #T FFA5 BR %2 15] )= 5
[ ]
RABE : FEEE I FENENTFNTRNRABE,
[ ]
JEBIFIFKH] : IEDECESBIERE, FE WU TLN FHETRE, tHEEZE, dTUNEE
LUt 5 5 /IR T
Medium £V :

HERA - BB 289 S DD FE

BB : FTEHAEY IR BFFREBRELE, XFRHTEEEE (RRFZ
Hi B EIEOME) o

EFSHBHE : FMESEEFE T BRHRE, XFRTEEEE (RARTF—RIHRE
HIEOME) o

WG SIRIK AL - PLEF RTINS, BBET LN,

HIRF (TEFIEITEE X H3m)

BTG : F S RAE 5SS, T EfEEE5.

XPAZH ICON fii 1] 7E X,
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(B

sample01
10153.
sample02
1071 14.
sample03
101226.
sample04

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

has 3 resources,

10"266.
sample05
10"584.
sample06
10M673.
sample07
10"2388.
sample08
1012748.
sample09
10"6668.
instance00 has 1 resources,
10"595.

instance01 has 1 resources,
10"599.

instance02 has 1 resources,
101599.

instance03 has 1 resources,
10"591.

instance04 has 1 resources,
10"590.

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,
10"1657.

instance11 has 2 resources,
101644.

instance12 has 2 resources,
10"1637.

instance 13 has 2 resources,
10"1659.

instance 14 has 2 resources,
10"1643.

instance15 has 3 resources,
1011782.

instance16 has 3 resources,

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

has 4 resources,
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2 machines, 288 periods and 25 tasks with a search space of
2 machines, 288 periods and 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 200 tasks with a search space of
10 machines, 288 periods and 200 tasks with a search space of
10 machines, 288 periods and 200 tasks with a search space of
10 machines, 288 periods and 200 tasks with a search space of
10 machines, 288 periods and 200 tasks with a search space of
25 machines, 288 periods and 200 tasks with a search space of
25 machines, 288 periods and 200 tasks with a search space of
25 machines, 288 periods and 200 tasks with a search space of
25 machines, 288 periods and 200 tasks with a search space of
25 machines, 288 periods and 200 tasks with a search space of
20 machines, 288 periods and 500 tasks with a search space of
20 machines, 288 periods and 500 tasks with a search space of
20 machines, 288 periods and 500 tasks with a search space of
20 machines, 288 periods and 500 tasks with a search space of
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
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10"1778.

instance17 has 3 resources,
10"1764.

instance 18 has 3 resources,
10"1769.

instance 19 has 3 resources,
10"1778.

instance20 has 3 resources,
1013689.

instance21 has 3 resources,
10"3678.

instance22 has 3 resources,
1073706.

instance23 has 3 resources,
10"3676.

instance24 has 3 resources,
1013681.

instance25 has 3 resources,
10"3774.

instance26 has 3 resources,
10"3737.

instance27 has 3 resources,
10"3744.

instance28 has 3 resources,
10"3731.

instance29 has 3 resources,
10"3746.

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,
1017695.

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,
10"15976.

instance41 has 4 resources,
10715935.

instance42 has 4 resources,
10115887.

instance43 has 4 resources,
10715896.

instance44 has 4 resources,

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
90 machines, 288 periods and 4000 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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10"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. RZZTFE DA (PORTFOLIO (L1E)

RELEFN T RIRZHIEN B E,

LI -

MEZERA : bRETFR BT f5m T ETF L mALE,

PR AEFFR S i EBL W Markowitz 26 Theory #7576 X PACFZ [EEF,

WX ER : X EERAHE,

RABKH : BT EXEERAHE.,

HBR# -

AL HHIEIEITR,

(B
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de_smet 1 has 1 regions, 3 sectors and 11 asset classes with a search space of 10"4.
irrinki_1 has 2 regions, 3 sectors and 6 asset classes with a search space of 10"3.

BABIBAEEH KON, 1EFIFIREE, LEIEHEFIRE X — 7 KB,
9.21. R VHE
FFEN RN IS — B, Timeslots AleE=E2, ATLUE/H LibreOffice 3t Excel 4i##4,
EX A EZFHEA,
LR :
talk type of timeslot : 1/ 1CB9E A5 timeslot BIX] i 22 PR,
B BT : i iC B9 I e A EX] i B IE] el A,
EHZE - ByAA iR BB TR A IRIA ZE 1],
X EATTREIS ] : FrEXIGH9X E A AR 157 IE BT A,
KEAHRE : BIPX I HEEBI EEZHZLE A,
B E#9 timeslot ] room #5r35 :

speaker ATZEH] timeslot #7555 : AR speaker EHEATER timeslot £, s FAT
BRI 152 EE 5 %R Bg timeslot,

speaker 2 1FHj timeslot #7555 : IR speaker EF221LRY timeslot £, WA AEE
WEBFEED BEZa 5 %t h timeslot,

110


https://www.portfoliovisualizer.com/asset-correlations
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talk required timelot tag : A1:R—1" talk B ATEH timelot #55%, WS AFFR 2B
BB IR SH timeslot,

FUERSFIEREE - HIRX IG R B F B I En3E, JEZEE A Z S FR A BT 1,

speaker AT ZEHI room 5% : AR speaker BESER room 555, T TiiFarER
BEhEgXT 15 D BB R B Z b s BB

speaker forbidden room tag : #1:E speaker EH221L89 room 1555, WArER st
B3] 15 BB BEA AL 25 5 i b s B ]

talk required room tag : IR talk 25270 room #pss, WSARFRZEEABEEE
trasB9E IH,

BEIEZE R HIRA 1 E — PRI B, JEZEIFRPISARE L5095
14,

Lt : REXFHFHIEr 5T eV E tEE ST IHE,

X - FrATE 2 Im@ AT talk talk,

FHREAZE : RIMELEEZE timeslots /i1 = E &t BI0 i E,

B : WD ESHII E AR E X P B0 it H &,

ABZRRFAER : X FEABIRE, HERTCH, ZHET.

BORBHMYE : X FEH, ERERDGTRZRRS BT 1EHE,

m
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12

HEZHY : X FE—HIEEY, RAEEMESSTRESHIEHE,

B EH timeslot f] room Frss :

speaker Bt timeslot #7525 : AR speaker BAEUER] timeslot £75%, WAFAH st
BRI i BB 5 BO4E S % b s Y timeslot,

speaker undesired timeslot tag : #1-E speaker BH— 1 TEZH] timeslot #7%, M
FhFFE CBEitEIX 15 2 Bi%s 5 % Frss B timeslot,

talk preferred timeslot tag : 21— talk BB E % timeslot #7255, WM& E LIRS
R BB —1 timeslot,

talk undesired timeslot tag: #1€ talk #H T REI timelot #55, W FNIFRDEAE
B R Bs T H],

speaker Bt ZE/irss : HIR speaker EFE LIRSS, WATH B CSbHBIx] iG48
WA BB Z b BIEE

speaker undesired room tag : #15E speaker H— N TEEH) room #%, WK FF
E C st Bgxf i #B45 B A % b 5 BB 1

talk preferred room tag : #I:R talk EHE LIRS, TN FFRDESEE %R0
B,

talk undesired room tag: #1:Z talk anirdesired room #5%, NN FFE 2 B35 8
Ztras 951,

1EIRIBIERY : A 53 E L85 A B 5 BIX i BB e i D X B (LUE—X &

) o
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& 9.14. MHEEHK

Conference scheduling

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

power plugs roem

— Rooms Used by
rd
10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 .
o I A N A T AN TR A TR N T A T A Voxxed Zurich
o] o~ G .
sreakout 1 [ 3 | (@ ] woer O Vi) [S ) Red Hat Summit
Shared theme: e Large room
- Artificial Intelligence  for speaker
Breakout 2 & Lunch \ -
cosonz () (@) v (G ) (=)
Same technology — Same ./
9y " speaker

(B

“.._ Speaker s only available
untill 14:00

~~—— Talks

18talks-6timeslots-5rooms has 18 talks, 6 timeslots and 5 rooms with a search space of 10"26.
36talks-12timeslots-5rooms has 36 talks, 12 timeslots and 5 rooms with a search space of 10"64.
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. STTOUR

MBI BEEL LT, BT BT THXE,

13
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TELH -
[ ]
THEF N E BT
[ ]
i R A BEZ BB o
Medium £V :
[ ]
RAEBANR,
[ ]
w=IMER ST,
[ ]
wFEiE i,
HBR# -
[ ]
M58 I [E] HE ST 1],
JA[FA

I 47shows has 47 shows with a search space of 10"59.

9.23. FLIGHT CREW 75

IR R AT 7 15 e A BT
LI -

14
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BrtEE : BT HR AR ESENIEE. A1, flight ABO001 F% 2 T il 3 R
ZM,

BB - A TREERN ZM—1 508

EB TP [ (55 : TERTLZIH, 7 TAEEHM arrival airport #iLF) departure
airport, #I#1, An EA Brussels at 10:00, 7£fiF 15:00 BIFTIFHTFFIX,

RILAETH : Zd TR MR —XET/H, #lA, An i 1-Feb EH PTO,

HBR# -

[ ]
B XA FE SR

[ ]
REDEEASK

[ ]
FF1N A T B0 B F 560 1]

JAJRIA

175flights-7days-Europe has 2 skills, 50 airports, 150 employees, 175 flights and 875 flight

assignments with a search space of 10"1904.
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 10112578.
175flights-7days-US  has 2 skills, 48 airports, 150 employees, 175 flights and 875 flight

assignments with a search space of 10"1904.
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# 10 & FTHAIEHEF) OPTAPLANNER 761

HZeTLL F#; Red Hat build of OptaPlanner 1, {EXZII§% 1 1/ Wi L2469 (HQUCTPAM} Kt
A A B —EBD

T

HALTIEZF ] F i di89 Software Downloads Tl (FZEE&R) , AEM FhraZdisk

f%/f': aa FIEA :

Sedn  REESIEETER

Version: 7.13.2

T#; Red Hat Process Automation Manager 7.13 Add Ons,

#&HX rhpam-7.13.2-add-ons.zip X t¥. &R BIMAHXHFE S rhpam-7.13.2-planner-
engine.zip X%,

28X rhpam-7.13.2-planner-engine.zip X1t.

R

FEHRBY rhpam-7.13.2-planner-engine H-R &S LU T FH R FRLEFCIS A :

2Bl JR/src/main/java/org/optaplanner/examples

2Bl JR/src/main/resources/org/optaplanner/examples

10.1. :27T OPTAPLANNER =61

ZTHEFIEEH) OptaPlanner 25 % 17, FEr&EFIT AR, TEHERETHIFKEFTRERBIALY
#/* ﬁ %o

16


https://access.redhat.com/jbossnetwork/restricted/listSoftware.html

10 3= THLAIBHWER OPTAPLANNER =l

STEREM

BB TEHHER TG, W FE 10 E FEZLISHER OptaPlanner 7~ A,

TR

ZZ{75#l, £ rhpam-7.13.2-planner-engine/examples H-RHHALL Fip 52— :

Linux st Mac:
I $ ./runExamples.sh

Windows :

I $ runExamples.bat

OptaPlanner Examples & [1¥5#T 7.

HEFFE— P T OIS T %7 B

A

Red Hat build of OptaPlanner %7 GUI k575, B alfEiR% a2k #5) JVM _Eim
17, #GEEm—1o

10.2. 7£ IDE #7517 OPTAPLANNER 7 #Ifj# (INTELLIJ. ECLIPSE 3t NETBEANS)

I RLEEHERFFLHIE(IDE), # Intellid. Eclipse 3¢ Netbeans, ZFalLIfEFF A I EdaTT FEHT
OptaPlanner 74,

STEREM

BB TFTEHHLER T OptaPlanner nfl, # 5 10 & FEZLIEEH) OptaPlanner 7~ A

#h,

TR

17
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#T7F OptaPlanner FBIfE T TiH :

X/F Intellid ¢ Netbeans, FIK 70Uk /pom.xml fE /7 #75iH, Maven £5k#58, #5
GHTRFIRBZE, BT XTI ERRRLL,

XI/'F Eclipse, 7 /examples/binaries H-% /& —\#%iH, fiF rhpam-7.13.2-
planner-engine H-% T,

5 ZHHIXH BRBPEFE JAR XHEFIE classpath &, {6
examples/binaries/optaplanner-examples-7.67.0.Final-redhat-00019.jar XX {55,

5 Java JRH R src/main/java £l Java FJRE R src/main/resources, fii F rhpam-
7.13.2-planner-engine/examples/sources/ HX .

N\

g

IEEATE,

(3

main class: org.optaplanner.examples.app.OptaPlannerExamplesApp

VM 22 (a7i#) : -Xmx512M -server -
Dorg.optaplanner.examples.dataDir=examples/sources/data

TEHR : example/sources

18
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% 11 & BUSINESS CENTRAL 4189 OPTAPLANNER A/] : R T & H B

el LUFE Business Central B HIZSE 7 T BT, FTE T T UM QI BER 5 HEIH
TINS5 ID 5=, FHAEFLIIEHEER] OptaPlanner K& £ ol GERIER T5 5,

HeJLITF Business Central H158ZHiACiER) i3 T -rostering WiH, st#, #alLi{f#f Business
Central BT/ H.

X

Business Central #189 employees -rostering ~HIHiH T S5 HIFE, FoHTEH
REST API AL XML £ 12HEE,

11.1. £ BUSINESS CENTRAL #58Z EMPLOYEES ROSTERING F#I%iH

Business Central 8751R% a] i F 2%/~ daa IR DIEERI I H., 7 THY rostering iP5 B4 1%
i HIBIEE, LURTZIIE# OptaPlanner B9 Z 6, #EHALITFLZE8E/Z1T Business Central 189
17 TR M,

TERFA

Red Hat Decision Manager B4 FEH %%, AXLREET, 15564 #4) Red Hat
Decision Manager %%,

#E/53) 7 Red Hat Decision Manager, #Z#X#, #HHZLLEA admin RIS 5
2 &% Business Central,

SFE
1.
1£ Business Central #1, zzidi Menu — Design - Projects,
2.
ETIBCIER) MySpace ZE/i/H1, s Try Samples,
3.

MBI B Szt £ employees -rostering, /GG LfAH Ok ¥ FATIH,

19
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4.
BT R E S e, 5 %¥d Build & Deploy F&82 7 THY rostering 7<#,

EXHEBIRREBA N T ENTE ZTREAEE,

11.2. ZHHF 3 TR FHITIH

A THY rostering ~G1JiHE Business Central FH{2#tH)— B ERITIH, ZaJLifE & 11.1 77
“ff Business Central #158& employees rostering ~HITiH " &1 7 BT ZIHLTIH.

B LGB A THIEMT " EHT s BRI LUEAZXGIFAITE TE Business Central #6/2%HCH)
EUITIH.,

11.2.1. & 7 THY rostering T H

ZE7F Business Central HHIEFF L BATGE, B AikiE ZTiH.,

SERF
[
Red Hat Decision Manager B4 F#H# %%,
[
#EEEE T Business Central, H{&HEEEEEGAGHHEFER,
Ak
1.
#F Business Central #155 Menu — Design — Projects — Add Project £/ — 1\ 5iH.
2.

1£ Add Project &[4, EBEEZLITFFE :

Name : staff-rostering

Description (al#£) : &/ OptaPlanner B9 Employee rostering /7[&i(t1E, TTiRHE
H B D BA TH T,

120
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B[ : 57 Configure Advanced Options F1&875 4] ID, T ID AlikZ* 155,

HID : 3T

TH#ID : AT

M&ZE 1 : INAPSHOT

H1; Add, fF57HZMF) Business Central Wi B 7 #2/%,

11.2.2. [ EF LR

17 THT I 2/ BT B T I TEZBITE I LA T —F

THEXEGE : KHEER D BIRFERE, MARAEEF Y, X1 EECTH,

[AITESL K - TERBLIR TEME, BEHBEHTFRNT (REHGHRAFER) , A
Shift #] Employee, [H8IFEEHIFTEE MEEBE I EE I,

i RIS - TEHEY S B D BRI B, B0 ShiftAssignment, HEVHRTH &K

HIEME HEIEE, AitEHEEENY.

] LT ] 8 -

R B L THFLEZAE ?

WP KEEHIEE EX HIZE ?

R ERRYLAE,

RS R ZAE A @PlanningEntity FFEFE, SIS i 4 P8
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OptaPlanner dock F{TE X,

TR RIBE— T BT HANZE, HALBHE—THETEEY,

AZBAOIRE — T HREHEE, T LEERE—THIEE,

11.2.3. 77 7 TIERTH OB B

FEHEX NS85, BIBTE Business Central #5173 TH5E A5 B AT EH9HIEN 5,

LRI
[}
BB F 11.2.1 7 “i%iE 7 TH rostering TiH” Hifgab 89T Hik &,
TFE
1.
AN, mid5iE A6 Data Object, 2tZ i Add Asset — Data Object LIB
BHHIEHEN K,
2.
FFE— AR R BTIH £, ZISPtiF employees rostering.employeerostering fE7
ouHa,
= HE,
3.
1£ Data Objects ZfH, 1= +add FERFFFE FME Timeslot data X/,
4.
1t id FE&H, #A endTime,
5.
it Type FE U FHRH, #2EELE LocalDateTime,
6.

sail; Create HHEE FM7 — 1T FER.

122
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7.
FME—1FER, B ZS id startTime #] Type LocalDateTime,
8.
%2 Create,
9.
Hitif FARY Save, LUR# Timeslot HIEX R,
10.

Bt ARG x LI H] Data Objects ZH1K, F&[EIF] Assets FH,

1.
ZEFHRIEIEIE RO L F B AEA R RAEH -

F11.1. K15
id KRB
name FHrE
F11.2. 4T
id 3]
name Fr&
e employeerostering.employeerostering.Sk
ill[List]
#£11.3. X%
id RE
requiredSkill employeerostering.employeerostering.Sk
ill
timeslot employeerostering.employeerostering.Ti
meslot
Z 11.4. DayOffRequest
id RE
date LocalDate
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id RE
T employeerostering.employeerostering.E
mployee

Z 11.5. ShiftAssignment

id KRB

T employeerostering.employeerostering.E
mployee

6 &3 employeerostering.employeerostering.Sh

ift

BXOIBBIENS RIGEZ 0, 175514 THI5 R FERS

11.2.3.1. /&7 THY roster i1tk

Ty T BRI T[] BRI, ST OV — it RS FIER T, i RYSEETEI i A 7
OptaPlanner dock T fHRGEHE X,

EALUT 2545 ShiftAssignment BHEX RE X 7 i3 T £ MBIHEEYSAE,

TERRE

[ ]
BEE TR % 11.2.3 77 “Jy 7 TIERTH QI BIEERE” agE KOs (TR T B
P B BN ALY A

T

EUTH Assets FE# 1, #TFF ShiftAssignment data X/,

1£ Data Objects i fH, =G MY
2

F#TFF OptaPlanner dock,
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PEFE T BYSEAR,

M ShiftAssignment data ¥/ & THFRRIZ L employees,

7£ OptaPlanner dock &1, #£F HEIZTE,

#F Value Range Id $i A £, #A employeesRange, iXAEil Sk z5m
@ValueRangeProvider 7, #aJLUE HifiiKil & #H) Source AU X EE,

planning ZFE 891835 #H#17 @ValueRangeProvider ;EFE X, @ValueRangeProvider
EFBABEREM id, ©# @PlanningVariable & ERangeProviderRefs 5/,

X/ dock HH#if; Save LURGHIENR,

11.2.3.2. & A THY roster i kIR FE

A THY roster [HGHEk T FE X BIFHIBEARTTE, il IR ERHZIIEE OptaPlanner dock #1£9
B i 8HE X,

STERFM

[ ]
BBHE LT 11.2.3 T “ @ TEERTH /B BEER” fl 58 11.2.3.1 T “BI# 7 TH
roster i G5k B9 B BIBEE 1T A T H57E 7~ BT 7 BIFE 5 BN R AL RSEAE,

T

& [AL515#F EmployeeRoster G —NTBIEIENT R,

BIBLITFFE -

Z 11.6. EmployeeRoster

id RE
dayOffRequestList employeerostering.employeerostering.Da
yOffRequest|[List]
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id ]

shiftAssignmentList employeerostering.employeerostering.Sh
iftAssignment[List]

shiftList employeerostering.employeerostering.Sh
ift[List]

skillList employeerostering.employeerostering.Sk
ill[List]

timeslotList employeerostering.employeerostering.Ti

meslot[List]

3.
1£ Data Objects HfH, mGHMIET
2]
JFE#TF OptaPlanner dock,
4.
TEHE HRUBERTTE.
5.
721 B9 hard soft ## tREF 7 Solution Score Type, X217 EmployeeRoster #Ex]
RAPENERE P, TR,
6.
EALUF BRI FE -
id 3t}
employeelList employeerostering.employeerostering.E
mployee[List]
7.
##¥ employees List FEJs, 1TH OptaPlanner dock, #i£#¥ Planning Value Range
Provider #Z,
7£ id B, ##A staff Range, /1] dock.,
8.

i E AR Save (REZHT,
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11.2.4. (7 THIEE R

A TEEE— TR, AT B EEB EIE BB LR T BEHE R R TG,

Business Central #1897 T#5E A9 H 8L T ERIZBRE -

fELIR
[ ]
AT RENEXHAT—REZS
[ ]
A% ERE A TIEERIR IR 1B A R ERFERI R T 5B,
HR#

BB A TP T —T 2,

WRE R FK—K, AT BEH A RMAT,

ERIEBR#I7F Business Central #2817 E Hi-form DRL %11 #5E X, thalLi@&fE#FHN,

11.2.4.1. DRL (Drools #iZS) HW

DRL(Drools Rule) Il E#7E .drl XX &KX e EEE LB EHW, XL DRL X & Business
Central BT BRI K =53 898, #alLI#F Business Central SRETH0EMEFE DRL X, BifE
/ Red Hat CodeReady Studio stA £k FF 4L HL5(IDE)EAEBLIZ EN], DRL XHaTLIEE— 1 st%
PR, E1IELEFIFERME (TE7]) FIEEE (XER) . Business Central #159 DRL i£if#55
Java. DRL 71 XML 18555 2.2 7

DRL X LU B -
DRL X f#HB92#F
package
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import

function // Optional
query // Optional
declare // Optional
global // Optional

rule "rule name"
// Attributes
when
// Conditions
then
// Actions
end

rule "rule2 name"

LU0 DRL HJIRZE T loan iR RFERRS HHGFRBRE -

loan Application age BR#IEIH I 74

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

DRL XHBZHHZ NN, ZHRIEE, HeTLUE X AR 55 BRI e M & R A
B, DRL Bt &2 DRL XHAHIITEBSIH, HNEERESH, ArERM DRL 21#4 ol B i
g o
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F AN PR B —BIE . WREETH EFEIE DRL X HH R F1EIRIBIH
TEFZ R, THEERF. IR SIEERNEH (F0 rule name") , LBt aTGEH BEHY
GiE IR, FHIE AN E 2

4 DRL HI#EX BB HHEx S 2B i fir F5 Business Central 4189 DRL X E4E/E89TT B #E
i, B FAE—EHERRTTE, Bttt EREEE 7 el L@ DRL #NF A,

11.2.4.2. {&fH DRL designer & X ;7 T ER#|

ol Ll{EfH Business Central #1896 Hi-form DRL %31 8543 TEMOIBZIFEE X,

UL —1 BLUR, BRRE A THIEZEIH 10 I EFFIEETFHE,

Ak
1.
#F Business Central 1, Fift Menu — Design — Projects ## 25 H% #.
2.
52 Add Asset —~ DRL Xt£,
3.
1£ DRL XX ###% FEH1, #A complexScoreRules,
4.
#EF¥ employees rostering.employeerostering $# &,
5.
6.
7F DRL %31 #5689 Model £, #¥ Employee10HourShiftSpace & X 7 DRL X
1 -

package employeerostering.employeerostering;

rule "Employee10HourShiftSpace”
when
$shiftAssignment : ShiftAssignment( $employee : employee != null, $shiftEndDate Time :
shift.timeslot.endTime)
ShiftAssignment( this = $shiftAssignment, $employee == employee, $shiftEndDate Time
<= shift.timeslot.endTime,
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$shiftEndDate Time.until(shift.timeslot.startTime,
java.time.temporal. ChronoUnit. HOURS) <10)
then
scoreHolder.addHardConstraintMatch(kcontext, -1);
end

=1 Save &% DRL X +14,

AKX/ DRL XHHIFEZ1E8, 5S4/ DRL N1 ARFERS,

11.2.5. 5 FHN D 7 T E H IR

ol LU{#fH Business Central HIHG#5 A i1 A (7 Y&y id T % ZE K BRI LT RBTHN,

11.2.5.1. #1524

75 F AN B A FRI OVBLE N 55 D BT Ul BIFE SR 1125 i GBIV 55 HEM,  #5 F R it
FERIEATE HNBIBIENT R, 1ERTESHANIFRAET, HE X BIHE RTINS AT 5 B A 77—
FE4iiE Y Drools Rule Language(DRL)ZEY,

G 15 FHIEX BIFT B BN, REP LA i F515-FANERBITE A EF, HL-FAR—HHEF
BIZT. IS ERBIER RAGFHAIE, Eal LSRN 1469 Data Objects ZEHi 34 uF
FrB A 8 ErI R & CIH - FARMI BRI R, HikEmmMHTTiE.,

11.2.5.2. BJBEfH FF# 7 TR S5 -F AN

BalanceEmployeesShiftNumber 75 Z# BB —PNKLTHR, HtR LUS o815 G F #6975 = 7 7 T
DI, T B — DB, TEZXT I8, BB, # Solver LIEXHiRT
FHRDPLEH

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] o
From Accumulate
All St [SshiftAssig; ] with
2. employee equal to :I $employee :|= =] aglg
Custom Code Function
Function:| count($shiftAssignment)
THEN &
Soft Score - ($shiftCount.intvValue() * $shiftCount.intValue()) e
agr 4
(show
options...)
Messages Clear & x
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e
1.
£F Business Central &1, Fiff Menu — Design — Projects 7 i H%#.
2.
s Add Asset ~ Guided Rule,
3.

#A BalanceEmployeesShiftNumber fE7; 5| ZH £#, B employees
rostering.employeerostering &,

4.

2 Ok BIBEH 7T,
5.

= WHEN FBHa89

=P

T WHEN R14£,
6.

EANE 89 Add a KA #icE Employee, #ifi +OKk,
7.

i Employee RAFFEXREY, FHFNZFEEF $employee,
8.

AIIFE % B9 WHEN R4,

{£ From Accumulate R £ 7557 FRmIMEZ FHEHE Number fE4FLEH, MT
H S ZF 1t Number,

FFZE L/ $shiftCount FHE Number RHEH,

{£ From Accumulate £H#TF, HdiFmMER, ZKEM T FZLEF
ShiftAssignment fact £,

fFZFE £ $shiftAssignment F5H1Z ShiftAssignment fact X2,

AR H 7 ShiftAssignment ¥, #/5M Add a restrictions on a field THi5lZH
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ZEHE employees,

M employees ZREIH) THSIZeHERE ST,

a.
i IR
&
HtRmeE, A5 sd; Field value B0 Bound &£,
h.

M FlzZZ i $employee,

f£ Function #£41, #A count($shiftAssignment),

52 wordpress N FERH1H9
57
FFM wordpressN R,

7£ Add a new action & [1H#1#£¥ Modify Soft Score, #iii +Ok,

FEHERALL TERAL -
- ($shiftCount.intValue () *$shiftCount.intValue () )

1.
Hifi L AH) Validate Kt E AT ANR A EEBK, WFRANEUELI, BERETEHES
Hrfe b BIEAET ], Er B AN P RIAT AL, 2 iE E A u A B AL Ak,

12.
Hif; Save LURFZHN,

BXOIBIEFHINBIEZIEE , 5S4 HEEFHN T ARERS .

11.2.5.3. HEFXT—HA AL BIREHE-FHI

OneEmployeeShiftPerDay #5-F#NGE T —TMELIH, AT —XB9ET, TERTIEET
B, X PNYFEAEFIE-F BTN 1T A L7 IR,
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aOneEmponeeShiftPerDay.rdrI—Guided Rules v Save Delete Rename Copy Validate LatestVersionv & " %

Editor Overview Source Data Objects

EXTENDS - None - v
WHEN &
$shiftAssignment : ShiftAssignment(employee != null)
ShiftAssignment( this |= $shiftAssignment, employee == $shiftAssignment.employee, shift.timeslot.startTime.toLocalDate() ==

$shiftAssignment.shift.timeslot.startTime.toLocalDate() ) @ 2§l
THEN +
scoreHolder.addHardConstraintMatch(kcontext, -1);
L Bge g
(show
options...)
Messages Clear (& ||| %
i
1.
£F Business Central &1, Fiff Menu — Design — Projects # i H % #.
2.
£ Add Asset —~ Guided Rule,
3.

#A OneEmployeeShiftPerDay fE7 5| FHN £#, Ft#E employees
rostering.employeerostering &,

4,
5= Ok G 5T,
5.
£ WHEN 4189
o
7 WHEN 344,
6.
M Add a condition to rule & L[]#:%fF Free form DRL,
7.

FEHZY DRL #£d1, g ALUTFRAE :

$shiftAssignment : ShiftAssignment( employee != null )

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

WHRAHES, TEEAIY BEER—X AT —MIHSECH A T,
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8.
2 wordpress N FERH1H9
=
FFM wordpressN R1E,
o.
M Add a new action &L]## Add free form DRL,
10.
TEEHIZ % DRL ¥, FALUFRAE -
I scoreHolder.addHardConstraintMatch(kcontext, -1);
11.
LG L ARG Validate S fs AT ANIR B EF K. WRHNIUEXI, MR HE
H b B A, 2B PEIATE AN, 2AEE g il A s E R 7y Lk,
12.

i Save LURFZZHN,

BXOIBIEFHINBIEZIEE , 5S4 EHEEFHN T RERS .

11.2.5.4. QI —R1GFHILLGE TR AL E K BE

ShiftReqiredSkillsAreMet guided #EN G/ 7 —MELIH, LUHRATEFHEB#E DB T —Effit
BERIA T, TERATIEETHIR, XPLIFEMEFIEFHIHNEZ T A T OV,

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 =]
i, ; §IT shi ; i y gl
[$requiredskill] :shift.requiredSkill. Choose... --- please choose --- 7 a v U
[not bound]:employee.skills. Choose... :I excludes :I(x)= $requiredSkill =] =]
THEN &g
Hard Score R Lo
LY LU
(show
options...)
Messages Clear & %
25
e

fF Business Central &1, Fiff Menu — Design — Projects # i H%#.
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£ Add Asset — Guided Rule,

#IA ShiftReqiredSkillsAreMet fE%7 5|-F#N & #Fit# employees
rostering.employeerostering &,

4,
2 Ok BIBEH 7T,
5.
5 WHEN EB89
o7
FFM WHEN R4,
6.
##¥ Add a condition to rule ZLJ#HJ ShiftAssignment, #i; +Ok,
7.

7 ShiftAssignment £, /&M Add a limits on a field T FYZHEFE
employees,

8.
ER AR, i T Z8 ThSIZ, ZEZEFE T2 null,
9.
7 ShiftAssignment £, /5 H i Expression %iti#s,
a.
i A G, #id7 [not bound] LIFTFF Expression 4i#i#s, HiFZxAXBERZ
& $requiredSkill, = Set,
b.
fEZil A (/requiredSkill ) , MB—P FHAIZHELE Ftlt, REMT—TF
Hr S ZF It requiredSkill,
10.

7 ShiftAssignment K, /5 Hd; Expression %35,

7%t A5 ([not bound] 1) , ME— FHAFHHESE AT, HKEMTF—T#H
FUFHSTE B,
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D.

HFF—1FHIZARET Sy s

£ F—1 FHFEp, FEX LIGHER .

sil; PR B9
&

Ktr, £ Field value BiOH 517 New formula #%£1,

ERXIESFHA $requiredSkill,

1.

2 wordpress N FERHIH9
57
FEFM wordpressN =,
12.
7£ Add a new action B [1H1£# Modify Hard Score, #if7 +OK,
13.
TEDHIRIFEFTIA -1,
14,
LG L ARG Validate Ffs BAT A NSRS F K, RN UEEXI, MR HE
g B[, E BN EIAT A, e E A E E A 7y 1,
15.

Hif; Save LURFZZHN,

BXOIBIEFHNBIEZIEE , 5S4 EEREFHN T ARERS .

11.2.5.5. Q&M T EEEFF BRI 7 KBGH5 R A

DayOffRequest guided #Nl=BIB—PNKLTHR, WRZRAEDE TiZFHIN, WX T REATLE
HABEE 77— i AT, R TIEETHIR, XPLREEGIT TN T A T OV,
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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 ) B8y &4
THEN &
scoreHolder.addSoftConstraintMatch(kcontext, -100);
L BgedL 4
(show
options...)
Messages Clear & |/ x
1
25
e

fF Business Central &1, Fiff Menu — Design — Projects 7 i H%#.

£ Add Asset — Guided Rule,

#IA DayOffRequest fE7 5| FHN L#, it employees
rostering.employeerostering &,

4,
i3 Ok BIBEHI 5577,
5.
s WHEN ZgH89
o
FFM WHEN A4,
6.
M Add a condition to rule & [1H#%t#¥ Free form DRL,
7.
EEHIZH DRL #EH1, A LU -
$dayOffRequest : DayOffRequest( )
ShiftAssignment( employee == $dayOffRequest.employee ,
shift.timeslot.startTime.toLocalDate() == $dayOffRequest.date )
WRFEBHAD L — NHTEXL IR AT, WERAFHEL, ZR A TLUPCENEX
BIFEARH T o
8.
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2 wordpress N FERH1HY
57
FFM wordpressN R1E,

M Add a new action & [J5£#¢ Add free form DRL,

FERZY DRL #£d1, g ALUTFRAE :

I scoreHolder.addSoftConstraintMatch(kcontext, -100);

1.
Hififr EAH) Validate Kt E AT ANR A EEBK, WRANEUELI, BERETEHES
Hrfi b BIEAET ],  EE B AN RIAT A, 2 ia Bk u A B E AL Py Ak,

12.
Hif; Save LUREFIZAN,

BXOIBIEFHINBIEZIEE , 5S4 HEEFHN T ARERS .

11.2.6. 773 TIER O AZAE

o[ LIZE Business Central it %i%4 Solver BZi&, Solver EZiE %11 22 0 —MERZA
B, HTHSBEEETT.

SERR
[
Red Hat Decision Manager B4 F#H# %%,
[
BEBHNATERTOIEHEE TATEHEX T,
e
1.
£F Business Central &, =i Menu — Projects, /gl EB9THTHE,
2.

7 Assets fIfAd1, 5 Add Asset — Solver Idi&
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1£ Create new Solver Ei& &1, F7#HJ Solver A &
EmployeeRosteringSolverConfig, /5= Ok,

XAFTFF Solv er BCi&E X145,

1£ Score Director Factory BECIEAE A H, E X BEFAHIE LB KIE Zfifl, 3 TH)
rostering F~GIF B/ defaultKieBase,

IR KIE ZEZ&A1E X B9—1 KIE K%, i THY rostering 7~#I5i &
defaultKieSession,

Hiti i EA B Validate, LUK 2 Score Director Factory BPiE 2 & IEMf, BRI uF%£, #
REFTHE g B, ARG E A TR0, B EE,

£ Save &7z Solver ICi&,

11.2.7. X173 TEERTTEEE Solver 21

BRI LUFF Solver BDE /T #EER 281k, BUAIERT, i1 85IZR1EHT RO 17 BRFMER /&
MO

4 THY rostering P17 B i i& H:51T 30 .

TERRIF

[}
BB R TEMTE G TATEHEXT, F# Business Central /& T
EmployeeRosteringSolverConfig solver Agi&, #1 5 11.2.6 77 “Jyid TR BB * 5 A0E "
A,

T

M Assets #AFTH EmployeeRosteringSolverConfig, Xf##T7F Solv er Ii& %1145,

ZF Termination 284", = Add ZEATEZHEH AP BB AL T,
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3.

M A BYZe P IFEATTE 789 Kb R, XRTEXUBEFFMIHAFR,
4.

&I [F] T B BIET RV 30 BB 1,
5.

Bt FARG Validate, LUK 2 Score Director Factory BRiE 2 Z iE#, AR uFEW, A7
REFH S I B E, ARG E A TR, EEECEE,

4 Save {77 Solver IZi&,

11.3. &5 REST API i7/a/fE. /o5

AP EREF OB AU, #RLIEA REST APl ij/HE,

B REST APl EMEXREFLH, 2, EalLIEABIEEHRFIACIIFERTGTE,

TERRF

RIEA PR ERE 7% B RIEFE A THY rostering JiH, ZoJLiEBErAITIE,
% 11.1 77 “7f Business Central #155Z employees rostering ~#IiH” f#h, st& EFTOIE
TiH, 1% 11.2 77 “E#HHF R TEX R CITIE” Ak,

11.3.1. &/ REST API ;4 Solver

R GiEH REST API 3EM solver 3284, 5 FEe@HH solver,

BFPMihS BER T FEABEE S — KA — 1L T,

TR

LU T Frk6)8 HTTP 153K -

authorization: admin:admin
X-KIE-ContentType: xstream
content-type: application/xm|
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EHLUTFEK M Solver :

PUT

http://localhost:8080/kie-
server/services/rest/server/containers/employeerostering_1.0.0-
SNAPSHOT/solvers/EmployeeRosteringSolver

HHKIEX

<solver-instance>

<solver-config-
file>employeerostering/employeerostering/EmployeeRosteringSolverConfig.solver.
xml</solver-config-file>
</solver-instance>

11.3.2. {&/H REST API §fH Solver

LM TR SO, e LUER REST APl f7 3K E BRI %, HEEFLICHIFERTGE.

A
1.

LU TR 0/8 HTTP 153K -
authorization: admin:admin
X-KIE-ContentType: xstream
content-type: application/xm|

2.

EHHIEWE R Solver 1835153K, W AT -

POST

http://localhost:8080/kie-
server/services/rest/server/containers/employeerostering_1.0.0-
SNAPSHOT/solvers/EmployeeRosteringSolver/state/solving

HHKIEX

<employeerostering.employeerostering. EmployeeRoster>
<employeelL ist>
<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</start Time>
<endTime>2017-01-01T01:00:00</endTime>
<ftimeslot>
<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/em¢.
loyeerostering.employeerostering.SkKill'/>
</employeerostering.employeerostering. Shift>
<employeerostering.employeerostering. Shift>
<timeslot reference="../../employeerostering.employeerostering. Shift/timeslot"/>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering. Employee[2]/skills/em¢.
loyeerostering.employeerostering.SkKill'/>
</employeerostering.employeerostering. Shift>
</shiftList>
<skillList>
<employeerostering.employeerostering. Skill
reference="../../employeelList/employeerostering.employeerostering. Employee/skills/employe
erostering.employeerostering. Skill'/>
<employeerostering.employeerostering. Skill
reference="../../employeelList/employeerostering.employeerostering. Employee[3]/skills/emplc
yeerostering.employeerostering. Skill"/>
<employeerostering.employeerostering. Skill
reference="../../employeelList/employeerostering.employeerostering. Employee[2]/skills/emplc
yeerostering.employeerostering. Skill"/>
</skillList>
<timeslotList>
<employeerostering.employeerostering. Timeslot
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reference="../../shiftList/employeerostering.employeerostering. Shift/timeslot"/>
<ftimeslotList>
<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>

E KR ERER TG FELLF KA 8 -

GET

http://localhost:8080/kie-
server/services/rest/server/containers/employeerostering_1.0.0-
SNAPSHOT/solvers/EmployeeRosteringSolver/bestsolution

Hapz By

<solver-instance>
<container-id>employee-rostering</container-id>
<solver-id>solveri</solver-id>
<solver-config-
file>employeerostering/employeerostering/EmployeeRosteringSolverConfig.solver.
xml</solver-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">
<employeelL ist>
<employeerostering.employeerostering. Employee>
<name>John</name>
<skKills>
<employeerostering.employeerostering. Skill>
<name>reading</name>
</employeerostering.employeerostering. Skill>
</sKills>
</employeerostering.employeerostering. Employee>
<employeerostering.employeerostering. Employee>
<name>Mary</name>
<SkKills>
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<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>
<ftimeslot>
<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/em¢
loyeerostering.employeerostering.SkKill'/>
</employeerostering.employeerostering. Shift>
<employeerostering.employeerostering. Shift>
<timeslot reference="../../employeerostering.employeerostering. Shift/timeslot"/>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering. Employee[2]/skills/em.
loyeerostering.employeerostering.SkKill'/>
</employeerostering.employeerostering. Shift>
</shiftList>
<skillList>
<employeerostering.employeerostering. Skill
reference="../../employeelList/employeerostering.employeerostering. Employee/skills/employe
erostering.employeerostering. Skill'/>
<employeerostering.employeerostering. Skill
reference="../../employeelList/employeerostering.employeerostering. Employee[3]/skills/emplc
yeerostering.employeerostering. Skill"/>
<employeerostering.employeerostering. Skill
reference="../../employeelList/employeerostering.employeerostering. Employee[2]/skills/emplc
yeerostering.employeerostering. Skill"/>
</skillList>
<timeslotList>
<employeerostering.employeerostering. Timeslot
reference="../../shiftList/employeerostering.employeerostering. Shift/timeslot"/>
<ftimeslotList>
<dayOffRequestList/>
<shiftAssignmentList/>
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<score>0hard/0soft</score>
</best-solution>
</solver-instance>
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% 12 2 OPTAPLANNER #1 QUARKUS A/ ]

BT LU https://code.quarkus.redhat.com P4 BE£TIEFEE R OptaPlanner Quarkus Maven i
H, FHEZFENHEEEEN HEFPEANY R, 2G4 LU FE Quarkus Maven F15/%, Bt
T B9FELE Maven Z7i5)%,

12.1. APACHE MAVEN #] RED HAT BUILD OF QUARKUS

Apache Maven 2 Java W FEF A PHEA D B EMET R, BT EFEEFLELH
TiH, Maven f#&fH%£ % Project Object Model(POM)X {4E9trERCE X HEFEE X Tl B # S,
POM X {4# & XML 3T BEEI T B #T 8l BB I IR, IR Fro X oI HHR
LUE#H. —Bb95 8.

Maven ##15/%

Maven #F#i#/FE 1 Java /. TGH IR MEIEN I, BRI FEFEE Maven 2 R IFE/F, {BFFHF
JERTLLE T B CIERINEBE), LITEFFALEIAZ IHREZE L TH, £ aTMEB=THIEHRFIEE.

FEoT LIS TE2E Maven #7715/ 5 Quarkus TiH—iE#EfH, thelLl F#Z1#§ Quarkus Maven 15 /E]
Z,

Maven #5#

Maven #EHEE X LB — 16 Z N F 89 POM XIS S, Quarkus N HERFEHLLT
Maven #&# :

Quarkus Maven #%##(quarkus-maven-plugin): Enables Maven £/# Quarkus JiH, #f
25K uber-JAR X 1#, FIEHHLEL,

Maven Surefire #&##(maven-surefire-plugin): ZEF4EE 4 i [ HIBGI 57 R FH T b FHRE/F
AT HETCH, TEHREREE MR EBIXZFH XML 3,

12.1.1. HELe#1#/FRCiE Maven settings.xml XX

B LUE T BB A settings.xml X, fF7£4 Maven #15/EHF Maven TiH, XZ2#EHT %,
GREZ[RSE 7 PRI 75 B2 sl fr i/ — i R Maven % & o] LIFE 1t B B9 # IR E RIS
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X

A 3 Maven settings.xml XA RBCEFHE/FER, BHANFAEFTE Maven

e
1.
TEX Z G585 #TFF Maven ~/.m2/settings.xml X {5655 FF X4 £( 13 (IDE),
2E
HE ~/.m2/ BRI RE settings.xml XXHE, 1557
$MAVEN_HOME/.m2/conf/ H-RH18] settings.xml X Z#E ~/.m2/ R,
2.

£ settings.xml 3XHEHG <profiles > TTFHFMEL FFT :

<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>
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FELUF 1775 0%) settings.xml X £H] < activeProfiles > j0 ¥, FHRFEX1E.

I <activeProfile>red-hat-enterprise-maven-repository</activeProfile>
12.1.2. FEHFHAE Quarkus Maven F15/%

HIREFIEHIEL Maven F15)E, el FEHAE Quarkus Maven #71%/%, L& Maven £
#Z Quarkus N HESF. Quarkus Maven F15/E B S % Java FFAX A i3 85 FHFEHEE N HEFITE K,
X PE B2 T WS35 settings.xml X HEFAE Quarkus Maven 7 15/%,

%{;

2 5B 52 Maven settings.xml XX HERBE F1E/FER, BXANAEFTE Maven

MILIEZ F 1] /49 Software Downloads i E (BSZ&%) T# Quarkus Maven
repository ZIP X%,

BIF Ty,

FFERH S ~/.m2/ B3R, HEXZEGiH a5 8Lk L 55 (IDE)HF#TH Maven settings.xml
Xtt,

FFLUTF AT 02 settings.xml X 89 <profiles > o, Hd
QUARKUS _MAVEN_REPOSITORY 24 F##9 Quarkus Maven #71Z/£89#&
£, QUARKUS_MAVEN_REPOSITORY BIf& &5 iE file://$SPATH, 1
file:///home/userX/rh-quarkus-2.7.6.GA-maven-repository/maven-repository.

<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>
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<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>

FFLUF {775 0%) settings.xml X £H] < activeProfiles > j0 %, FHRFEX1F.

I <activeProfile>red-hat-enterprise-maven-repository</activeProfile>
EBE

HIRER Maven Z1Z/FESTIHITH, EagERTEBEFET AN EZILIT
Maven #5582 —, R# ARTIFACT_NAME 2Z2## 4891 ###] PROJECT_NAME #9%
#, AEZFBBTIEIE R -

DT PROJECT NAME

[ERRORY] Failed on project ARTIFACT_NAME; Could not resolve
dependencies for PROJECT_NAME

BRI NEE, MR TF ~/.m2/repository E-RHBIE M 15/ERIZE AR, LU
H FEHZRHBI Maven THE,

12.2. {&/H MAVEN 7&# 6/ OPTAPLANNER Z[1E/4#&#) QUARKUS MAVEN i H

B eT LU Apache Maven #] Quarkus Maven J&#H& F4TIE/4EHT OptaPlanner ] Quarkus A/ FH
EFEIHE1T,

TR
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BZ# OpenJDK 11 st &5 /kZ, Red Hat build of Open JDK fii FZIHEZ /I ]/ B HBg
Software Downloads FE# (FEEER) .

B%%# Apache Maven 3.6 st &5 /k4£, Maven aTM Apache Maven Ji 5 i Fz,

A
1.
i aig, WAL Fia%iu Maven 2 @&/ JDK 11, #H Maven jkEZ2& 7 3.6
4757, % 3
I mvn --version
2.
IR _Fihip5 R ARE JDK 11, 151F JDK 11 BIESEFNE PATH HE52&d, RERR
BIA g,
3.

FE 45 Quarkus OptaPlanner quickstart TiH, EWAL T :

mvn com.redhat.quarkus.platform:quarkus-maven-plugin:2.7.6.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=2.7.6.Final-redhat-00006 \

-DnoExamples

X1 &7 Joptaplanner-quickstart BRI Fri -

Maven %54

src/main/dockers75J Dockerfile X {4£ 1)

N EFEEX A

Z 12.1. mvn io.quarkus:quarkus-maven-plugin:2.7.6.Final-redhat-00006:create @ %
#EEH
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Bt 3T

projectGroupld TE#IAH 1D,

projectArtifactld TEMIH D,

extensions AT BEE Quarkus I BIIFR, MFE Quarkus I EREITEIIR,

HEIE ST A mvn quarkus:list-extensions.

noExamples DI HRMBSMNIE, ERENHIE,

projectGrouplD #] projectArtifactlD /& ¥ (EH FEKTIE A, BATEKRZES
1.0.0-SNAPSHOT,

FEHZEH) OptaPlanner WiH, 5f¥H R OptaPlanner Quickstarts % :

I cd optaplanner-quickstart

12 & pom.xml X1, ABENELLLTFRA :

<dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>quarkus-bom</artifactld>
<version>2.7.6.Final-redhat-00006</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>quarkus-optaplanner-bom</artifactld>
<version>2.7.6.Final-redhat-00006</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy-jackson</artifactld>
</dependency>
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<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-junits</artifactld>
<scope>test</scope>

</dependency>

</dependencies>

12.3. {#/ CODE.QUARKUS.REDHAT.COM ¢£/# QUARKUS MAVEN %iH

E AT LU#H code.quarkus.redhat.com BG4 L ZTIEFIERY OptaPlanner Quarkus Maven JiH, #
B E BN AEF AN B, 5%, code.quarkus.redhat.com & H )& HHiFE
B ETHIT AT I E S,

KN T HHIT L OptaPlanner Maven TiH# &5 LU T3 -

TEEN RS9 IF1E,

HFEEES T TH P R,

EFERITTE XA B BT T #0014,

/5 B E X 5 B F RS 5 IS
TERRIF
[ ]
ZH—1 Web ki 45,
TR

TEPY 070 1 25 7 #TFF https:/code.quarkus.redhat.com :
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1EETHIFE -

FATIERIHE B, BRB9ELEE Java HtHEm£2)E, # com.example,

A BEEHFMIIE LB Maven THH9E%, # code-with-quarkus,

Z##E Build Tool > Maven #5EZ1& Maven WiH, FHEFIETERE THH :

LHBYT BB E R

LRBGTIH PRI E X A5

B FHERIS 5N FEFIE E XA IR, STEERTEEE T
code.quarkus.redhat.com

A

IIER =&/ code.quarkus.redhat.com B& OptaPlanner Maven
YiH, (TIEF5F54AK Gradle WiH.

WA BHETH LA TH PR E, HFRIGE A E 7 15000 SNAPSHOT, ZiX&E/H
X IRF, BEER, EaLUERTRIZEZBMRE,

HAI BT RAH BTN £ T HE .

1R Java A B EL, HHLERNSHHEEHILEEHFTERAELER, BT
EET[EHGE

b33

code.quarkus.redhat.com Wi Ez/{#f OptaPlanner BIR#TIRZ, #alLl
LTI IEF 18X pom.xml X{£H87 BOM g,
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LT BT B S -

RESTEasy JAX-RS (quarkus-resteasy)

resteasy Jackson(quarkus-resteasy-jackson)

OptaPlanner Al constraint solver(optaplanner-quarkus)

OptaPlanner Jackson(optaplanner-quarkus-jackson)

LTIy SZ LB AN RIEHRT IR BT 1F, XLy RHAZT) BEPZHIZRZ

ZII55c£ 3% SUPPORTED 7 B FF T4/ 2 L B9 WV I FEFESF

TECH-PREVIEW 7" B ZLIIEE LT HIFEHHIZFF, 7 HATEHEESFFERH T
RRLTIERTSE .

IIETE T H A 35 #§ DEV-SUPPORT ¥ I&, (BZIISIZHEHI#/DBREN 2T IS
FLNA 7 - FIFL T BIN FEFE S

if k& 2 B BER R FTHIR AR 26 S &% DEPRECATED ¥ /%,

BT X FFEEL T H B IR ICY s

E#E Generate your application il ZEBIEIFEH BB e, BAPEE 835 EKRGT
BB #0 F 6, overlay FERE i ol F FHiFE RIS 500 FHEEFFHI B E X 9 5o

Zt#E Download the ZIP, L& EEITTH X T 7 R 27 B EE BT % 25 -,

1.
ERFEEIAE,
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12.
HA BESELERBYTE X HBIE R -
I cd <directory_name>
13.

LUIFF R BRI FH IG5 IR
I ./mvnw compile quarkus:dev
12.4. &/ QUARKUS CLI £/# RED HAT BUILD OF QUARKUS MAVEN i H

B L&/ Quarkus @ 51757 E1(CLI)EYE Quarkus OptaPlanner JiH.,

SRR
[ ]
BZ% Quarkus CLI, WIFFZ5H, FZ6EH Quarkus 5175 EIFIE Quarkus N
BF.,
T

BYE Quarkus N HEEF :

I quarkus create app -P io.quarkus:quarkus-bom:2.7.6.Final-redhat-00006
ZEEFTHNY B, FHALTF@RS :

I quarkus ext -i
X BREILTY B -

optaplanner-quarkus
optaplanner-quarkus-benchmark
optaplanner-quarkus-jackson
optaplanner-quarkus-jsonb

FALLF o IETE I pom.xml XHEFFMY R :
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quarkus ext add resteasy-jackson
quarkus ext add optaplanner-quarkus
quarkus ext add optaplanner-quarkus-jackson

EX LK G HEEZEPHTIF pom.xml Xtt, XFHBIAZN LU T 76 -

<?xml version="1.0"?>
<project xsi:schemal ocation="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>2.7.6.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>${quarkus.platform.versionj</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>optaplanner-quarkus</artifactld>
<version>2.2.2.Final</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-arc</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy</artifactld>
</dependency>
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<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus</artifactld>
</dependency>
<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus-jackson</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy-jackson</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-junits</artifactld>
<scope>test</scope>
</dependency>
<dependency>
<groupld>io.rest-assured</groupld>
<artifactld>rest-assured</artifactld>
<scope>test</scope>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>${quarkus.platform.group-id}</groupld>
<artifactld>quarkus-maven-plugin</artifactld>
<version>${quarkus.platform.versionj</version>
<extensions>true</extensions>
<executions>
<execution>
<goals>
<goal>build</goal>
<goal>generate-code</goal>
<goal>generate-code-tests</goal>
</goals>
</execution>
</executions>
</plugin>
<plugin>
<artifactld>maven-compiler-plugin</artifactld>
<version>${compiler-plugin.versionj</version>
<configuration>
<parameters>${maven.compiler.parametersj</parameters>
</configuration>
</plugin>
<plugin>
<artifactld>maven-surefire-plugin</artifactld>
<version>${surefire-plugin.version}</version>
<configuration>
<systemPropertyVariables>

<java.util.logging.manager>org.jboss.logmanager.LogManager</java.util.logging.manager>

<maven.home>${maven.homej}</maven.home>
</systemPropertyVariables>
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</configuration>
</plugin>
</plugins>
</build>
<profiles>
<profile>
<id>native</id>
<activation>
<property>
<name>native</name>
</property>
</activation>
<build>
<plugins>
<plugin>
<artifactld>maven-failsafe-plugin</artifactld>
<version>${surefire-plugin.versionj</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.homej}</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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