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Code)drEHFEMiXT BPMN &R, DMN ZERMMKIHR M. VS Code 'REZE VS Code
1.46.0 HEHIRA.
F %% Red Hat Process Automation Manager VS Code §'[8, i&7E VS Code HikiF
Extensions 3ZH13ET1, FHEFRFH %R Red Hat Business Automation Bundle &,

e JH3T BPMN #1 DMN 4q58 23 : FEEe EFMIITERATE web M ARFE A BPMN #l DMN #

B, ETHEMENXY, EoJLIER NPM registry 89 NPM T, SiEETHMAT
https://<YOUR_PAGE>/dmn/index.js ¥ DMN 37 4i8 23709 JavaScript X4

2.1. 2% RED HAT PROCESS AUTOMATION MANAGER VS CODE §"Eiia

Red Hat Process Automation Manager 124t 7 —4 Red Hat Network Automation Bundle VS
Code §'&, BEaELEIRERHNAS (DMNRFRER, 155 REERMNRFS(BPMN)2.0 W55 H
BE#7 VS Code Hillil =, VS Code 2 &Z#L55 N A EIEEMFF X 5E(IDE), Red Hat
Process Automation Manager i~ 32 £L 519 DMN Editor 1 BPMN Editor VS Code ' B (1R &
=),

B8

VS Code Hiy4iR 2848 4> 5 Business Central %2532, 3+H VS Code %
¥#J1L4* Business Central Thig,

L3 T VS Code NEREFTTREMRA,

it =

1£ VS Code IDE #, %#£ Extensions 3HE%, 313k Red Hat Business Automation
Bundle for DMN. Harlise # test scenario 3 #3%#;,

*FF DMN =k BPMN X328, & 0nf L2356 DMN Editor ¢ BPMN Editor 1.
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Install,

EIRSxEE VS Code 42317, BET BRESRE, EFmME=SxHFHEH G VS
Code L6,

RE VS Code "Bl EE, £ .dmn. .bpmn = .bpmn2 XHHWEBE N ERNERER, A,
IEIT R OIEM scesim X BB ERARBIAZ SR, BATFRKIERL S RETEE,

SR DMN. CEP skilllif{i7 #8133 H$TF DMN. Hardb = test scenario X489 XML &, FHEx=
EACHR, HEERENERNER X, LUARE L FiEtk.

X FHH9 DMN =% BPMN =8, &5 al LAER T 2RI A dmn.new =X
BPMn.new, LAEELEEIRFE i DMN =k BPMN &%, sSltIBERE, Balla
i Download in the online modeler TiE ¥ DMN =% BPMN 3245 A%l VS Code 1Y
Red Hat Process Automation Manager i E h,

2.2. idi& RED HAT PROCESS AUTOMATION MANAGER 37 %% 2%

Red Hat Process Automation Manager {2t I 4aiids, XEHERTEHESNERD X, HEFD
GRS #t—/ A —{k{t JavaScript 3x#. JavaScript XH-EALEN API K& MIZH iR,

LA LL T AR R I Gn iR 25

FHhTFESFA JavaScript X

5 NPM 43

it =

AT AR —REM I G -
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FHTEEA JavaScript X : FFXNAE, HRBUTSREE -
T#k JavaScript X4,
M Javascript XERMEIEMIEEN BEFH,

LT &lt ;script& gt; trssainEl HTML bim -

DMN %a#E 2369 HTML Tl mEbric

I <script sre="https://<YOUR_PAGE>/dmn/index.js"></script>

BPMN Zs#E 23 HTML TiEMIBIAFRE

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

5 NPM B8 : XFXANAEE, ERRUTSREF

£ package.json XN NPM 542 :

7 NPM 543

I npm install @kie-tools/kie-editors-standalone
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e gERES AR TypeScript X4 :

SABN G

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

ZEMII GRS, ERRMNGHEES APl TAMENSHELSE, MTHIF, T3 DMN %
Has, BT MERN APIER,

$TFF DMN I 37435

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

{
contentType: "text",
content: Promise.resolve("")
}
1
D
D;

1£ editor APl hfFFLLITSH -

xK 2.1. =S

2 Hah
container MEhnZmiE2sH9 HTML o3k,

13
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14

¥

initialContent

ReadOnly (%)

Origin (7i%)

BR (7ik)

50

Xf DMN BB ARG, XDNSEATLINZE, BT
o~

e Promise.resolve("")

e Promise.resolve("
<DIAGRAM_CONTENT_DIRECTLY_HERE>")

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

ALEEREARPRITER, EesTE XED false
(FOA) LRIFARASREA true.

B ENEIR. EKINMEN window.location.origin,

TSR TTRMEY, B0, XNSEAT N DMN 4RiERiR
HESWER, Y BPMN JiEsRiRME TR E L, M
HANENTFKEBRIE—NFHREHN—INR, BH
content -type (XA HK_#HHl ) MABTAHR (5 A
Content S#2:40)

RO R A SRR R RN TTE,

* 2.2, REIBIN R *E

PP 3

getContent () :
Promise<string>

setContent(path: string, content:
string): void

getPreview () :
Promise<string>

subscribeToContentChanges (c
allback:(isDirty: boolean)IFL
void) :(isDirty: boolean)void

subscribe
toContentChanges (callback:
(isDirty: boolean)IFL void) :
void

23U

R [O 8 G i as A B BRI,

B ESRRNARE.

ROE 2 HFTERE SVG FRENRIL,

LmiE SR PR A ERFHRE AT unsubscription BIEI
i, REBEZEIFAMLEIRA,

YRR AR RN, BURT % EReEIiHE,
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PP 3 sk

markAsSaved(): void BERERRES, XRXFERFEHRERZHHANE. 754, ©
RFESNBEHE XM H B,

undo () :void TEoRERPECE LRES. 4, ERBESAAEHRMEX
91T 54 Bl 1,

redo () :void ERERPMERE—RBECENER., 54, BREESR
BEBHEXBITH B,

close () :void K1 gmE 2R,

getElementPosition(selector: RT—MERAX, ATLEREESNAE G FBITRSP

string): Promise<Rect> B R R 2R, ibEdR SR ISR

<targetNamespaces >:::<SELECT > #& =, 0
Canvas:::MySquare 3 Video:::PresenterHand. It
FiERE - MURITRAER Rect,

envelopeApi: X EENIEEE APl, BXENIESE APINESER, 1§
MessageBusClientApi<KogitoEd £ MessageBusClientApi # KogitoEditorEnvelopeApio
itorEnvelopeApi>

15
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% 3 Z {1/ MAVEN 31T DMN 71 BPMN =3

& aILL{E M Maven archetypes {#f Red Hat Process Automation Manager VS Code ' (M3
Business Central) 7£ VS Code H7F’% DMN #1 BPMN 8!, A5, EaLUREREEREN
archetypes 5 Red Hat Process Automation Manager R EARSEM. XFFFAZ DMN #1 BPMN
BRI 3k5 A Red Hat Process Automation Manager VS Code § BHEHMNI SN ARESRA

#8h,

Y=

ERSLinh, SMEIMATEMH#T Red Hat Process Automation Manager i H i A< ith 3244
Ko

HIALL T4 (M Maven archtype £ X B3 e h TR :

f£F Maven archetype £ YiH

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

e SRS MBE KB Maven WH, FH4RATREIERASXH4 LRI LSS AR
FFo EFFATIEN, EAILER Git iRAEHRS () .

MRELER—BRPERZANTE, 1H@IfF -Dgroupld= -D artifactld ={> -Dartifactld=
<artifactld> ZINEN _E—4 45 3KIEE 4 BRI 55 M R artifactld #1 groupld.

1£ VS Code IDE 1, Hiif; File, i%#% Open Folder, B SMEIE A E—ap45 ek,

EOBE AT, EHENLSNARFEE—INRES, Hm org.kie.
Businessapp, FELLTRERAIBRBNKEX :

PROJECT_HOME/src/main/java

16
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PROJECT_HOME/src/main/resources
PROJECT_HOME/src/test/resources

fn, #&eILlJ org.kie . Businessapp fil# PROJECT_HOME/src/main/java
/org/kie/businessapp K4S,

{1 VS Code HEBNL SN ARF AT ™, HEalLlEALLITAAAIEH Red Hat Process
Automation Manager VS Code ¥ Bz &% :

BRI SS5 7R, A& PROJECT_HOME/src/main/resources/org/kie/businessapp
B3k (1 Process .bpmn ) s .bpmn =% .bpmn BEH 4,

EO|EE DMN &8, i
PROJECT_HOME/src/main/resources/org/kie/businessapp B2 —AMEMA .dmn B
34, 1 AgeDecision.dmn,

ZOEN A RENED, FE
PROJECT_HOME/src/test/resources/org/kie/businessapp BxHhBIB—N A .scesim
IS4, 0 TestAgeScenario.scesim,

1£ Maven archetype H I ™G, ShIlGSTHEEMN root Hx (& pom.xml) ,
BT LU T e o R B B AR XCE(KJAR) -

I mvn clean install

MPEHREKY, EHRRGSTHEERPRBNEMPE, FE2RBUEmE, EREEERThN
ik, B2, MEHERSH, EALIfE PROJECT HOME/target BB N ARFEHRT

GEFEZNE—IIEZRTWNGE, 22 A mvn clean install (s SR IFERMNITH,

17



Red Hat Process Automation Manager 7.13 Red Hat Process Automation Manager A[']

fERI LA REST API 155217 KIE BRS5 88 EEBEEL 55N AR £ AR JARKKJAR), BXHEMA
REST APINEZ{5 8, &2 KIE APl 5 Red Hat Process Automation Manager 3%,

18
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&5 4 & £ BUSINESS CENTRAL shfilEREERWA

88 4 % 1£ BUSINESS CENTRAL sl R E5 RUiH

EXpIh, BIER—4 %N traffic-violation WFTH., TiHIZFIESNR. DMN =S REHK™
MEE. BIEBMNTIRHITES Business Central higILA traffic_Vi olation ZHI%i B KL,

it 23
1.
1£ Business Central f1, ¥ % Menu - Design - Projects.
Red Hat Process Automation Manager 124t 7 —4~%5 MySpace BEKIAZe[H], &Kol LA
FAEKIA 22 [A] Sk A FNI R B B .
2.
#¥i; Add Project,
3.
1£ Name FEx#%i A traffic-violation,
4.

mili Add,

K 4.1. ZImmBE&EO

Add Project X

Bt
MName

traffic-violation

Description

Configure Advanced Options

crc | D

TiH MR ERHT I,

19
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55 5 F RFEBNFTS(DMN)

REEBHNFS (DMN)EX RERH(OMG)HIEMIRAE, AFHEMESERIERE, DMN EXLT—1
XML &=, f& DMN =& e LIfE DMN REFESMAEPHE, DEIFZAHEMLSHINF & AR EER
AYFEITHISCHE DMN JREIRSS. DMN P S L, a5 S5 REREMRS(BPMN)E—REHER, KL
it SRR,

£% DMN FAMMNANIEE, EEE OMG Decision Model #1 Notation #14&,

5.1. B &i% K DMN REZEKE(DRD)

REEKK(DRD)Z DMN &R al{i{t R, {#H Business Central 1 DMN i%if 83 i Eid Kk
i B % it DRD 3% X DRD H##REZPH,

K 5.1. RE+HRH DRD

space: MySpace Traffic_Violation P master Traffic Violation
= Decision Nawgator < Save | ~ Delete | Rename | Copy | & (- |HE|@ (D O |« (&~ (|3 4| &  Download | Latest Version ~
n o = Model Documentation Data Types Included Models Overview Q
* Decision Graphs
=
~ « Traffic Violation
O Driver .2
~ DJFine o Should the driver be
B8 Decision Table suspended
= [J5hould the driver be suspended?
=]
@ Context
OViolation [
= Fine
* Decision Components o
All included components >
Violation
© Traffic Violation
Fine
= Traffic Violation
Driver
raffic Violation
O Should the driver be suspended?
Traffic Violation
- 3
.
FoRFMH

20
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it

B 5 F REHEBHFS (DMN)

#RB 7t Business Central hf|EmEERTA,

£ traffic-violation HIBMFE 1 £, ¥ Add Asset,

£ Add Asset Tif_LE, = DMN, Li43TH Create new DMN &0,

1f Create new DMN &0/, 7£ DMN 2B HHA HEh%e,

M Package FllZ&s, % com.myspace.traffic_violation,

= A%, DMN it 23489 DMN 57 84T 7,

1£ DMN %1128 canvas 1, 9% 4 DMN i A BiBH AT =#8H canvas H,

5.2. DMN i A BB T =

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

Etr,
5.

W AT =FH4F a to Driver E#p 4 Violation,
6.

¥ DMN Decision 2577 miEFI canvas i,
7.

Mt RET RHFHEEDSLN Fine,
8.

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

5.3. fll# DMN {5 R ZEKEIR

]

o - a
":: Vialation B Create DMN Information Requirement
L]
s O

% DMN Decision 23k 77 = $E%l canvas H,

M RET RIRHERE N N EREER ?

1.
¥; Driver i AT /=, %5 Create DMN Information Requirement ElbR, REH i Mi%
TR ? RET REERN TR

12.
= Fine JREETI |, 7%EFE Create DMN Information Requirement E#t7, AREEFE MiZEE
KRR ? RET =,
13.

mif Save,
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B 5 & REHEBHFS (DMN)

4

al}

LIEEHRE DRD i, DMN iit2Fa%f DMN SERBTHESRIE, Ha
BESEREOER, ERREHERSEONIE, H5R2E X DMN Z3E, MRE
fIERRE, TR HEE B TR HERR

5.2. iR EiE KR DMN BE X BiERR

DMN EiERERE T £ DMN IERAR A EE UASZHNR, JIKFRPEANBIELSH, &a
LMEAZIA DMN BUEXR (INRfFH. BFR=ha/R{H) SHEBELGIRAE L BUERB S EEENIE
RFFR AL EMbFEEMLIH, £ Business Central {1 DMN i%it2s MEIERR %Wk, hik
2iHRTEE X EE X BIERE,

K 5.4. B BB RBIFRZE 1T

& Traffic Violation.dmn - DMN Save | ~ Delete Rename | Copy | & | B | & |D | C | v (&~ @ = K| & | Download | LatestVersion ~ || View Alerts | | . [ %

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

TRHHE T tDriver. tViolation 1 tFine B & X IUERAY,

5% 5.1. tDriver BE X BUERE

Name &3]
tDriver 4kt
Name FRE
age number
RE FREB
City FREB

23
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NETE RE

= number

5 5.2. tViolation BE X BUEZR

Name RE
tViolation 4k
o FrFER
Date date
REY FrFER
T B PR number
actual Speed number

5% 5.3. TFine A& X ¥/

NETE RE

tFine sERy
= number
= number
FeREH
°

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

it 23
1.
E 0 E tDriver custom BER R, 7£ Data Types i+%5 s Add a custom Data Type,
1£ Name FEhi A tDriver, ARG M Type FllZs%#EE Structure,
2.

mifBERBEANNRERCRFENER,

24



5.5. tDriver B3E X BUERR

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 ZHMMNS, FUUTHRERIREBZMME tDriver
h, AN FEBEERANMEERCAREENES,

[ ]

2 (FFHR)
[ ]

age (B=)
[ ]

KE (&)
[ ]

City ()
[ ]

= (B3

ZfIJE tViolation custom HIEKE, iHH i New Data Type, £ Name FEHHIA

tViolation, RJEM Type SIFEH%ERE Structure,

mdfBERBEANNRERCRFENER,

25
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26

5.6. tViolation HE X #iERR

& Traffic Violation.dmn - DMN Save v Delete | Rename | Copy | & (B |82 | 51| D C |« (&~ 7 3| By &| Download  Latest Version v | |View Alerts | |/~ | %
Madel 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, MUTHREBIERREAFME tViolation 5L
ERBEp, s MHBEREANNRERCRFENER,

[ ]

Code (=%rs)
[ ]

HE (BH)
[ ]

RH (2F=HR)
[ ]

HERE (BF)
[ ]

SCPr Speed (=)

E1& Type BEBUERBGRMELTRE, =48 KPR, = Add Constraints, AEM
Select constraint type T3 1% Enumeration,

R



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 FIKH %R Structure, REHd; 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) r - I )
Points (number) ra I )

10.
Wi BN FREBIERESINMS, FMUTHREBIEREAME tFine S5HLBUEX
B, R MHEIEREANNRERCRFENER,
[ ]
e (B9
[ ]
= (BF)
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,
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SeRFH
[ ]
#XE.1f Business Central sl &5 /KR DMN BE L BIERE,
it 3
1.
= DMN Designer L/ Model &5+, A= DMN it 2sA LAM Properties (&
El#=/27F DRD Ef%.
2.
#£ DRD th, P& Driver i ABUE T st Properties mik®, M Data type ThIZHirhik
£ tDriver,
3.
EFE Violation HIABUIR T =, AIGM Data type THIF %R tViolation,
4.
Pt Fine RETT R, REM BB KRB ThHIF ks tFine,
5.
EFE NZEERRERF ? RETRIFEBLLTENE -
[ ]
BIE LR .2 /H
[ ]
A8 - BFESERFFAIENR, NiZERRKRERE ?
[ ]
RVFMOE 2. &
6.

mif Save,

ZefaE N BIER RS R4 M DRD BRI AHIRET <.

5.4. ® &% KR DMN REKZHH
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EirEHAFAERESET RIS, EaLUER DMN RERM L THENTR AR E L HAEEK
DMN RRZH,

] 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 RIRT =, ARERi Edit BT
DMN HERIFRA R BT EF.
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5.10. RERTT G E 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 T.al:ulneIh
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)
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i : 500

ARG E—1T, BEEE Insert LL RIS —1MT.

FEARERIIBE ZITHHALUTE -

violation.Type:"speed"

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

#=:1000

-7

N

AE T, \EE Insert UL HmINA—1MT.

HERRKRB=TTPEALLTE :

violation.Type:"parking"

violation.Actual Speed - Violation.Speed Limit:-

#E 100

AT E=173H%FE TEM Insert LRSS —1NMT.
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32

1.

12.

13.

14.

15.

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

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

= Select expression — Context,

= ContextEntry-1, HiA Total Points Y75 Name, #A/5M Data Type Thi3H ki &
2N

Hiif; Total Points 58 #t, M ETFXEH S Literal FixX, FHiA Driver.Points
+ Fine.Points fE KA R,

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

mif Save,

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



B e & Mikx

B 6= Wikyx

#53 MiK Red Hat Process Automation Manager Fi7R, EalLUERFEEBE R £~ A EFIR R
SSHFDE S HNERIThEE CGEATFET DMN ik R) . Bdililss, EerLiEASE PR
BRE— S E NSNS E S ERAMPEALR, JESTZRN, HEHNSEHIRT
HIZS RIS R. MRTHANEE R G EFREERTE, WSS, MRS RS LRSS R ATk,
T 5 2R L

Red Hat Process Automation Manager @& # Wik R &t A BHZai80 Wik = (Legacy) %
it AR, BIATSRERMNHG RIS, B3I DMN &2, HRENHYse08m e
AFAEE., MERE, BAUSZERIBNNSSRER, XSO RXFEFIANMNSS R,

B8

[BEIRZ 5% 1T EFM Red Hat Process Automation Manager k% 7.3.0 fh¥
. fELUEM Red Hat Process Automation Manager % fThRAh&lRe, SChERET
B RiIXHER.

ERILME A S MG RRTE XS R, M, SR LES B S5 E iR E - s A
Wik R, WAHREMIN, FRPMIEREMNKG R, ETLHE Business Central Wi E 45T
B2 TR, SRR FHBEBRERS FK2TNHT R

ZEA LRI RMFREA 3 AR SNHSERNT EREE. RASAR—KEaPBE™,
SRR ENBUEN RN RE, EALERMKY RT3 Data Objects WK IEFIA &
BIBIEN RES i BRI kS A b AB IR R,

B

HEWAG RS, WidGgR MWK R A G MRAsIREERTHRE, BRI
BIE BN IBRR A,

6.1. AKX SN LEUR & R 1§ 5

{8 Business Central 9l DMN R 5EE kK (DRD)MIMR, FHhimEE R HE URAKRZ
ﬁo
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6.1. MR EERIERTH

@ Violation Scenarios.scesim - Test Scenarios | () lid L4 L P L 51 e Al P
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 speed limit 10kmvh and 30 km/h 10 "speed” 1 120 3 500 "Na”

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

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

4 DUl v laticn 10 “driving under the influence” SR Viakie frseT valie 5 000 "No®

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

FTRFM
/.
[ ]

RBEIHHE T Business Central HimEiH/RTH,

pi% =
1.
£ mElE MBXEr L, #d; Add Asset LUTFH Add Asset B 5.
2.
= Test Scenario ¥TFF Create new Test Scenario *iEHE,
a.
1£ Test Scenario FExh#i A Violation Scenarios.
b.
M Package %lZ&kH, 7% com.myspace.traffic_violation,
C.
7%+ DMN #E77 Source K,
d.
1£ Choose a DMN asset 75k, % DMN H=HERE,
e.
Hi#: Ok LUE Test Scenarios %1128 ¥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 T, G mili Date #1 Code value cells, AE%EFE
Delete MRS 1.
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B e & Mikx

HWXHROB—THPRMALTER :

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

= (EIRETF) 10

eSS S

HEEBRHI : 100

SZPr Speed:120

it : 500

NEEREER?" &

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

ENXSRNBITHRHEALUTER :

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

= (FEIRETF) 10

eSS S
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[ ]

EERRHI : 100
[ ]

SEFr Speed:150
[ ]

w7
[ ]

#£: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 : &%
[}

s
[}

HE :100
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NEEREER ?" &

ATE=T3%E TEM Insert 17, LRSS —1MT.

HENAREBEANMTPRALTER :

[}
gtk 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.

HENAGRBRANMTPRALUTER :

Yk e RER

= (EIRETF) 15
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[ ]

RKAE : PoE"
[ ]

EERH - 100
[ ]

SCPr Speed:140
[ ]

=7
[ ]

#E:1000
[ ]

NEEREhERFE 2" 2"

mif Save,

1.
= Play Etx

>
KA Sl RN

K 6.2. flilinEE RIERTHIBS 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 £&8hT

& e[ LAf# ] Business Central /£ Red Hat Process Automation Manager %iH #fil=5 A DMN
X, HHIEHZA Business Central B&E 5% T DMN 4478 AT B A JAR(KJAR)SIHH—ER 4,
1£ Red Hat Process Automation Manager WiH #=23) DMN X4/, &EaILLETEBESS KIE Server
B KIE fR5523 3-8 F KIE fRS523 REST APl 53332 H EHifT DMN AR S,

BXEUBITaNBEAZEPRISHAE DMN 5-HNER, ESHITSMERE Red Hat Process
Automation Manager %i 5,

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 ) HLhke, X THERHAET
Nix KA&E curl 8845, {BIRHHAXEBISERHESI REST &/ .

LA KIE IR553809 REST s, mELHREE L —MIA% POJO Java £, FRAHE KIE IR
552% marshalling Ff#trE, i, AT A IERERBENTR 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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& 7 = DMN &84T

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;

}

% KIE IR%52%% REST APIMEZ{E R, 1ESHEA KIE APl 5 Red Hat Process Automation
Manager 34,

FRFH

KIE RS B[RLEMNEEN, SEEE kie-server ABMAIMEMAFEAMEILE. BX%
%5, #5E50 #4I Red Hat Process Automation Manager £,

) #2249 DMN W B E ) KJAR THIHGHERZESR KIE IRS55EE -
I mvn clean install
BXUBATSMBBURTHTERNESER, ESHITaMEE Red Hat Process
Automation Manager JiH.
°

ZAT S DMN RAK KIE #2389 ID, MREFAESMER, THFIAEHEXERNESHE
ZEMBSEHR,
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it

A F Uil KIE BR55% REST APl i fyEll URL, XRETRLITHE (ERARIAKHER
EEF B

FH (FiEH)

#1(8080)

18 _E T3¢ (kie-server)

E X REST &R (services/rest/)
AEE R ENFIREDNEL URL RH :

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

R BRI E R,

M7 KIE RS SBREDREEE LA/, 8 HTTP EX5HRIFHEER2NEBE. K
hiEREEIZHA ' BA kie-server fifa,

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

MR Red Hat Single Sign-On & KIE fR55%%, NIEKSFEE bearer HhE :
I curl -H "Authorization: bearer STOKEN" <request>

EEFH R A9HER, REST API i< R A JSON #l XML 15, FHEMAIERIRLEX
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i

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>
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<decision-name>Fine</decision-name>
</dmn-decision-info>
<dmn-decision-info>
<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-7D72-4D0F-B63F-
2F5B8405980E </itemdefinition-id>
<itemdefinition-namex>tViolation</itemdefinition-name>
<itemdefinition-itemcomponent>
<dmn-itemdefinition-info>
<itemdefinition-id>_0B6FF1E2-ACE9-4FB3-876B-
5BB30B88009B </itemdefinition-id>
<itemdefinition-name>Code</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60b01f4d-e407-43f7-848e-
258723b5fac8</namespace-uri>
<local-part>string</local-part>
<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<itemdefinition-iscollection>false</itemdefinition-iscollection>
</dmn-itemdefinition-info>
<dmn-itemdefinition-info>
<itemdefinition-id>_27A5DA18-3CA7-4C06-81B7-
CF7F2F050E29</itemdefinition-id>
<itemdefinition-name>date</itemdefinition-name>
<itemdefinition-typeref>
<namespace-uri>https://kiegroup.org/dmn/_60B01F4D-E407-43F7-
848E-258723B5FAC8</namespace-uri>
<local-part>date</local-part>
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<prefix></prefix>
</itemdefinition-typeref>
<itemdefinition-itemcomponent/>
<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>
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<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>_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>
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<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>_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",
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"result" : {
"dmn-model-info-list" : {
"models™” : [ {
"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" : "
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12

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

M

"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

50



& 7 = DMN &84T

"itemdefinition-itemComponent" : [ ],
"itemdefinition-isCollection" : false
hi
"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

1
"itemdefinition-isCollection" : false

H,

"decisionServices" : [ ]

H
}
}
}
TR

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

k

N
P2
;

il

Bt model-namespace REZERK, BMHAFBEFRRN, BEERAB
model-namespace #l model-name Bt 5 BRI PTAC,

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 iFH KM :

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

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

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

XML &K R~H (JAXB &)

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<dmn-evaluation-context>
<dmn-context xsi:type="jaxbListWrapper" xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Violation">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Type">
<value xsi:type="xs:string"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">speed</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"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">15</value>
</element>
</value>
</element>
</dmn-context>
</dmn-evaluation-context>
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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 #8=) WaRpl :

<?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"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">speed</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Speed Limit">
<value xsi:type="xs:decimal"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">100</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Actual Speed">
<value xsi:type="xs:decimal"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">135</value>
</element>
</value>
</element>
<element xsi:type="jaxbStringObjectPair" key="Driver">
<value xsi:type="jaxbListWrapper">
<type>MAP</type>
<element xsi:type="jaxbStringObjectPair" key="Points">
<value xsi:type="xs:decimal"
xmins: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"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">Yes</result>
<messages/>
<status>SUCCEEDED</status>
</value>
</entry>
</decisionResults>
</dmn-evaluation-result>
</response>
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% 8 &= Hh bR

&/ DMN B2 %7 R ERS

ARG R RFE RS

f£ Business Central H&FETIH

&/ KIE APl 5 Red Hat Process Automation Manager 35
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84> 1. £ RED HAT PROCESS AUTOMATION MANAGER Hh{gi FI#12IR 55

&84 1. 7£ RED HAT PROCESS AUTOMATION MANAGER #h{# [ 2R 55

ENESHNMFGREFZAR, EaUELIEREBEEIESED VS Code 1 Red Hat Process
Automation Manager BPMN %23 th{#if] Business Central 3%k 55 R R ERI FERK,
Red Hat Process Automation Manager 124t Business Central FHRFITH, HbhasBAFSEMNL
FHT. AXERR T MR REYE. BiENRMILSGRRE, L% Business Central I
AT AR,

ARG, 12 Business Central & S8 Mortgage Process RHITH, LUEE BB S5 HI,
RERMEKY, ESHEMEE Mortgage_Process =HIWH, FHHUTHEBE X Thig,

FRFH

[}
Red Hat JBoss Enterprise Application Platform 7.4 %%, ¥1&1E&E Red Hat JBoss
Enterprise Application Platform 7.4 Z %55,

Red Hat Process Automation Manager H KIE [R5 B2 ZEMNEE, MERZER, 7547
1 Red Hat JBoss EAP 7.4 _LZZ A iE Red Hat Process Automation Manager.

Red Hat Process Automation Manager 1E{E;21T, #ErILMEA FAAXAG ABRERE
Business Central, MIFH%{ER, FSH 4/ Red Hat Process Automation Manager %
#,
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Business Central fF#&EsEW BE{LEMNL S FHREE. WHEREBE—ME, Mk —R515 BHa
F, FBmTE T mAEEEKR. ENTRAKRIRPN ISR, EEER MM —N T R
BBl 5 — AN =,

Fln, WTRUEKXKFE LIRS, A Business Central, HRiT{EEER T IER RO T 2257
&0

LEFEEERPEWCREGSRN, FRIATSEK -

BB RIZAER, ZRERBIEEH K.

ZREBEREAXERHNEIANER, MEF. #XxRe£5H. BHHEMEHmEREE,

RE, KREAREFRZIEK,

BARIRERN, BREB—NIARIH, IETRIEHASNEROFTE—RY, FENE
REORSRAEEOT Y, FEIESHETT.
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%5 10 2 BUSINESS CENTRAL rh 4351 B #1)lk 55 % 7= 2~ Bl

Business Central @5 B8 EH~HMRFITH, EaiHAFEEEEB KN Red Hat Process
Automation Manager i B & A2 BHRNI, um%’i:‘z,ﬁﬂbﬁr‘ﬂﬁﬁ%o BARPTBEEmMAR, SHE
RMERERIME. REEENI ST T H,

THEF1R#E%T Red Hat Process Automation Manager X {ThRA A+ & S RAKTIEH
iﬁo

Business Central FiZ#t T AT RAIWA -

courses_Scheduling:(Business optimization)iF 2 HE TR RERE. NENDEE
v, FRIBFEARZIIREZ R AESERMHE SR AN RE,

Dinner_ =% : (k5Hik{L) B ERAESRERIETHIE. RIBEA guest BEILR
. BAXRNEAXREKSBEHEHL,

Employee_Rostering: (lk55{k4t) FIAREMBRAAN AT RS, IR THRETX
Ebﬂgﬁgo

PEG ml.ﬁ'i (FEAME) RS RER T HeERE, RIBMRETE AT,

IT_Orders : (RAEANMEHRHIER) FEANSSREMFIEHRE LRGN, RIEFEKMILAAER
B IT B HiF.

mortgages: (BLNEIE) Loan Bt 1E, SRAETFTHNMRER™, REHEXBUBIERE
HELSH TR,

Mortgage_Process: (REBZML) A SREMARE = HTBAGHRRE. RIBHAX
BB BT A S BT&.

OptaCloud : (lZ5{i{b) ERAREMBARE - #H TR EL{L. NEEARKENITE
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o ECE.

traffic_Violation : ({8F DMN 4T Decision 1) #A&8iHERA%ERSS, $HA Decision
Model #1 Notation(DMN)#Z®!, R E1ERERFBAEK SRR penalty 1 suspension,

10.1. ¥JjI7] BUSINESS CENTRAL shiy;=H155 B fll 55 %=

=l LLfE A Business Central R RHITIBIERI ST, FNEEEECH Red Hat Process
Automation Manager %ji B il B2 BRI =% H fth B 7~ 60951 A

FeREZ M
[ ]
VSO BRERIEEZTT. AXRELT, 1FS6 44/ Red Hat Process Automation
Manager %%,
Pk =

1£ Business Central f1, #%Z Menu - Design - Projects. MIEE2HTiH, Eallak
MySpace default Z2[a]3 M Add Project ThI3EH ikt Try Samples K ijnlRfl. MREE
WAYWA, Hxidi Try samples,

HEBSIN AT AN, DBEEENENTE. SO~ ESRARAR, EERTRI
BaEsb, REEEHSMEH T H,

3.

EFE—AIHZAROTAE, Faid Ok 5B AmBENZe [,
4.

EZ2HR ) Projects TiAH, ZEFE—ARHITBREEZHEBTE,
5.

PEFR A B SRR SR B AR s SE R E B IR TR R, RERATBE S SN 5™
H. RiiALANEHAFTLEETENE X,

10.1. B DimmEE

1-15 of 21 % 1 » of 2
6.
Ui % imALA, $i Build kP RHITE sk Deploy AETIH, ARENHEBE
B KIE IR 35.
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e

&5 10 3 BUSINESS CENTRAL g5 B #HIk 55 % 7= 261

5

*:*): BRI LUK Build & Install ;AUCEIETR, 345 KJAR XH A B EIRE
\i@, (9 Maven 242, TiEBEHED KIE BBS%S. EFLHESR, EALRE
X% Deploy fHIEER) KJAR SUHHBED KIE B2 %, MRS EMEESTHEH
LS (MREM) , HH Al Redeploy KEPBHITEEN KIAR SIHIFEHATA L.
WX FREBREFBEHERL KIAR N, LHNBENT (KEFE) SER—H
‘,‘y ¥% KIE BR%2ach B S, 475 Eh, Redeploy MUisEM, HRAEN
SN Deploy 592 KJAR XHERES| KIE IRS5H EMHSBEN T (KIEARH) .

55

SR - | —
“"i‘ ERE KIE RS B[BHEHERX, 158 org.kie.server.mode REIE M IXE N

‘t‘)‘v , org.kie.server.mode=development =k org.kie.server.mode=production, £t

** Business Central hECEX N B MEBE 1T, 1HEE Project Settings -
“"i" General Settings — Version, tI#t Development Mode %3, A5 Save,

1.:1.)? ZIAESR T, Business Central Hiy KIE [R5 B HAMAF BB AL ER, &

\&ﬂ $ﬁ‘é’&8§ﬂﬁ3;ﬁ1§iﬁﬂﬁiﬁlﬁ, S EATEIT SNAPSHOT MR SR I 4 =4

* XM KIE RSB

<$

EHBWBEBE TR, TEREINESRNERERIES Deploy ThZHA R View
deployment details, XA ETFEEMREI Menu —~ Deploy — Execution Servers T,

61



Red Hat Process Automation Manager 7.13 Red Hat Process Automation Manager A[’]

& 11 Z RED HAT PROCESS AUTOMATION MANAGER BPMN #1 DMN 8525

Red Hat Process Automation Manager 124t 7 LA T BREFESN AR, EalEASi ks
FERENHTS(BPMN)ERER, LUK A EMER (DMN)RFRER,

Business Central : fEfEEBERXIRAR XTI AR EEFM%IT BPMN &%, DMN &1
AR,

ZE{# M Business Central, fEaLL%E— 1 &S Business Central W 4, ATt
WESHNFRTE, LK KIE BRSSP aTFm a2 aalk 55N FRR.

Red Hat Process Automation Manager VS Code " B : fo ¥F#&4E Visual Studio
Code(VS Code)h&EEFM %1t BPMN &%, DMN BEEMHHIHRXH. VS Code 'BEE VS
Code 1.46.0 KB HIRA,

E %% Red Hat Process Automation Manager VS Code &, 5% VS Code H1i%#
Extensions ZH%ETI, FHE%RFH %% Red Hat Business Automation Bundle &,

3T BPMN #1 DMN %28 : IR ESFMTHRAL web N AEF - BPMN #1 DMN
BR, BREmENE, EaTLER NPM registry 189 NPM T4, siBEETHAT
https://<YOUR_PAGE>/dmn/index.js i DMN J%37 %523 % # JavaScript X4

11.1. &% RED HAT PROCESS AUTOMATION MANAGER VS CODE ¥ Eifi4a

Red Hat Process Automation Manager 124t 7 —4 Red Hat Network Automation Bundle VS
Code §'[&, BaELEIRERHNAS (DMNRRER, 155 REERMRFS(BPMN)2.0 W55 EH
BE#7 VS Code Hillik=, VS Code BFF & #5555 A EIEEMFF X 5E(IDE), Red Hat
Process Automation Manager i~ 32£L .59 DMN Editor #1 BPMN Editor VS Code 1" B (1R &=
=),

B

VS Code Hiy4iR 284> 5 Business Central hi9%iH23 %, 3+H VS Code %
¥#JL4* Business Central Thig,

L3 T VS Code NEREFTTREMRA,
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iy =

1£ VS Code IDE Hh, #%#% Extensions 3 ¥%%1, Fi#3%k Red Hat Business Automation
Bundle for DMN. Harlise #{1 test scenario 3 #3#;,

*FF DMN =k BPMN X328, & 0o L2 H5H DMN Editor ¢ BPMN Editor 1 &,

4 Red Hat Business Automation Bundle " BHII{E VS Code Hhlf, EHFEBIH =
Install,

EIRSxEE VS Code 42317, BT BRESRE, EFME=SXxHFHEHEE VS
Code L6,

RE VS Code "Bl EE, £/ .dmn. .bpmn = .bpmn2 XH WA ERNERER, A,
IEIT R OIEEM scesim X BB ERANRBIAZ SR, BATFRKERL S RETEE,

M DMN. CEP =i}z =823 J3TF DMN. Hardb =% test scenario X489 XML i&, FHER
EOCHR, HEEMENERNER X, LURARE L FiEtk.

X FH#9 DMN =% BPMN =8, &5 al LAER T 2RI A dmn.new =k
BPMn.new, LAEELEEIERFE i DMN =k BPMN £%, sSltIBERE, Ealls
il Download in the online modeler TiE ¥ DMN =% BPMN 3245 A%l VS Code Ry
Red Hat Process Automation Manager Zji E h,

11.2. idi& RED HAT PROCESS AUTOMATION MANAGER 37 %755 2%

Red Hat Process Automation Manager {2t I 4aiids, XEHESTEEHESNERL X, HEFD

GRS t— N —{k{t JavaScript 3X#. JavaScript XH-EALEN API Ji%iEMIZH iR,

IE LUE AL T AR R I G iR 25

FHTFESFA JavaScript X
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&/ NPM 543

Pt

AT AR —REM I G -

FhTEEA JavaScript X : MFXNAZE, HIREUUTSEREE -
T#k JavaScript X4
9T EM Javascript XEHERMBIEMIEE N BAERD,
LT &lt ;script& gt; trssainEl HTML bim -

DMN %s#E 2369 HTML Tl mEbric

I <script sre="https://<YOUR_PAGE>/dmn/index.js"></script>

BPMN Zs#E 239 HTML TiEMIBIAPRE

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

5 NPM B8 : XFXANAEE, ERRUTSREF

£ package.json XN NPM 542 :

I NPM 543
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I npm install @kie-tools/kie-editors-standalone

e gmERES ARl TypeScript 304 :

SABN S

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

LEMI GRS, ERRMIGHES APl TAMENSGHELSE, MTHIFS, 77 DMN %
Has, BT MERN APIER,

$TFF DMN IR 37 %35

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

{
contentType: "text",
content: Promise.resolve("")
}
]
D
hHE
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1 editor APl LA TSH -

K 11.1. =HISE

2 Hh
container MEInZmiE2sH9 HTML o3k,

initialContent X DMN BB RN AB A, XNSEAILUNZE, W ~FEIRT
I~

e Promise.resolve("")

e Promise.resolve("
<DIAGRAM_CONTENT _DIRECTLY_HERE>")

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

ReadOnly (mri%) AEEESESR PR ENR. EHESETE ZED false
(BIN) LASSFR RS EEH true.

Origin (AT4%) GEMRE. BiME) window.location.origin,

wiR (k) IR BTRBRST, B, XANSEATH DMN FiiEeRiR
HEEHEL, X BPMN JeiEss iRt TETBE L. Mt
WNAMBNREHILE N HREMM—INR, ©H

content -type (XA HK_#HHl ) MABAHR (58
Content S48 .

RO R A SRR E SRR TTE.

& 1.2, RO KRG *E

Ak 50

getContent () : iR B8 & i 38 A BIRIE,
Promise<string>

setContent(path: string, content: ZEB4iHIRHAR,
string): void

getPreview () : RO EEYHIERN SVC FRRMIRIE,
Promise<string>

subscribeToContentChanges (¢ %43 HIRABERIFREIAT unsubscription BB
allback:(isDirty: boolean)IFL i, ZEZEFRREE,
void) :(isDirty: boolean)void
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subscribe
toContentChanges (callback:
(isDirty: boolean)IFL void) :
void

markAsSaved(): void

undo () :void

redo () :void

close () :void

getElementPosition(selector:
string): Promise<Rect>

envelopeApi:
MessageBusClientApi<KogitoEd
itorEnvelopeApi>

sk

YRR EA, UL % EeEIiE,

EERERRT, IRXRTFERFHRESZPHNAT. HH, ©
RHESRB R R H B,

HEHESRPECE LRESR. B4, ERBESATEREX
BO1T 4 B,

HEoESRPMESE—RECENENR., A%, E2WESR
AR R H B,

eNGE N

RET —MEBERAR, TLERLERSAA G PR
B R R R 2R, ibEds SR ISR
<targetNamespaces >:::<SELECT > #&=, 0
Canvas:::MySquare 3 Video:::PresenterHand. it
FiERE - MUKRITRAER Rect,

X ERGERR AP, BXENHHEE APINESESR, F
2[5 MessageBusClientApi #1 KogitoEditorEnvelopeApi,
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% 12 & {1f MAVEN /215117 DMN 1 BPMN 3

& aILL{E M Maven archetypes {#f Red Hat Process Automation Manager VS Code ' (M3
Business Central) 7£ VS Code H7F’% DMN #1 BPMN #8, A5, EaLURIEEEREN
archetypes 5 Red Hat Process Automation Manager kA 2ARSEM. XFFFAZ DMN #1 BPMN
BRI 3k5 A Red Hat Process Automation Manager VS Code § BHEHMNI SN ARESRA

#8h,

it =

ERSLinth, SMEIATEMHT Red Hat Process Automation Manager i H B A< ith 3244
Ko

HIALL T4 (M Maven archtype £ X B3 h IR :

f£F Maven archetype £ YiH

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

e SRS MBE KB Maven WH, H4RATREIERAISXH4 LIRS LSS N AR
FFo EFFATIEN, ERILEA Git iRAEHRS () .

MRELER—BRPERZSANTE, 1@ -Dgroupld= -D artifactld ={> -Dartifactld=
<artifactld> FINEN _E£—4 45 KIEE 4 BRI 55 M R RFEH artifactld #1 groupld.

1£ VS Code IDE 1, Hif; File, i%# Open Folder, B SEI{E A _E—ap5 ek,

EBE AT, EHENLSNARFEXE—INRES, B org.kie.
Businessapp, FELLTRERAIBRBNKEX :

PROJECT_HOME/src/main/java
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PROJECT_HOME/src/main/resources
PROJECT_HOME/src/test/resources

fn, #&eILlJ org.kie . Businessapp fil# PROJECT_HOME/src/main/java
/org/kie/businessapp 42,

{1 VS Code HEBNL S5 N ARF AT ™, EalLlEALLITAAMIEH Red Hat Process
Automation Manager VS Code ¥ Bz &% :

BRI S5 7R, A& PROJECT_HOME/src/main/resources/org/kie/businessapp
B3k (1 Process .bpmn ) s .bpmn =% .bpmn BEH 4,

EO|E DMN &8, i
PROJECT_HOME/src/main/resources/org/kie/businessapp B2 —4MEMA .dmn B
34, 1 AgeDecision.dmn,

ZOEN A SENED, FE
PROJECT_HOME/src/test/resources/org/kie/businessapp BxHhBIB—N A .scesim
IS4, 0 TestAgeScenario.scesim,

1£ Maven archetype H I ™G, ShIlGSTHEEMN root Hx (& pom.xml) ,
BT LT e o R B B AR XCE(KJAR) -

I mvn clean install

MPHEEY, EHRRGSTHERPRRNEMPE, FE2RBUEHE, BRI
ik, B2, MEHERSH, EALIfE PROJECT HOME/target BB ARFEHRT
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fERI LA REST API 155217 KIE BRS5 88 EEBE 55N AR £ B AIR JARKKJAR), BXEMA
REST API NS Z2{5 8, &2 KIE APl 5 Red Hat Process Automation Manager 3%,
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B13EAEAS

B13E GIRAN

RO DRI S Z 0 %1 Business Central /7, AFPRIGISERSESBANAGRLUKRBEFME
RS, EARID, EAFOBRRANFRS - Ky, ERBERTH loan manager 1 approver, T
Bill AfF3E&iEK loans WL, BXOIEAFMNESER, HSHE Red Hat JBoss EAP 7.4 L%
FIACE Red Hat Process Automation Manager £9 GIE2F - =17,

1£ Business Central 1, fEalLlEAANAGAFREHEFESNEER, S RESZE0IRZ /AN
A, BHABIEDE—IBS,

'EF:Hh, LEBREFSHAFIAFBASREUAT—IHEIHANAR :

approver 4 : AT Qualify {£55

broker 4 : FATFEIEUE FHigmsExF £5

Manager faf& : X F it £55

ik

1.

mii G LANKRER

¥ = Users,
2.

=

MNew user =
™

, HiA Katy, = Next, A5 Create,
3.

= Yes KB, EXHANFEPMA Katy, 5= Change,
4,

A Bill, #.d Next, B Create,
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72

1.

12.

13.

14.

15.

16.

17.

Bl Yes LUREHEW, HXHNFEHBHA Bill, AFHT Change,

= Groups LTIk FH =i

Mew group =

, HiA approver, A5 Next,

MR HIFRES: Katy, = Add selected users,

i broker, RigH.& Next,

MAFFIRER Bill, ZAF¥ 4 Add selected users,

= Users T, % Katy, A/5= Edit —~ Roles —~ Add roles,

%5 manager, i Add to selected roles, #A/5#.; Save,

= Groups %1, = Edit -~ Groups — Add to groups,

VEFE #t#E AF kie-server, #AIGH il Add to selected groups.

mif Save,

m Users %0i&, MAFHIRERE Bill, Aig=ii Edit -~ Roles — Add roles.

A, RIgHd Add to selected roles,

= Groups &Ik, =

Mew group =

, %F¥E kie-server, #AJ5 = Add to selected groups,



£ 13= QBA,

18.

mih Save,
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28 14 = fiJ# MORTGAGE-PROCESS %iH

HRBIEN R, SRR BSHN, REXRNMKXPEFHR"NER. EOENTHS Business
Central Fi9I14 Mortgage Process RFITIH 4L,

it

1£ Business Central f1, ¥ % Menu - Design - Projects.

Red Hat Process Automation Manager 12t T —/1% 3 MySpace BI2RIAZ2[d], MLLFEHR
&R, &0l LU BRI 22 H] St fiX R BIi E .

14.1. BiA 2]

Spaces MySpace

#¥i; Add Project,

1£ Name ZEt##i A mortgage-process.

m Configure Advanced Options, fFALITHEEN GAV FE :

“H ID:com.myspace

T4 ID:rtgage-process

Version:1.0.0

mili Add,

TiH KBRERHT I,
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28 15 = fIJ# MORTGAGE-PROCESS DATA Xf%

BEX &2 E QIR BB, BUEN RE2AT BIEERA 2PN Java FLER A E L
ERE, XEEEXBURREURE T S5 HIEBURERIRSS AT i T A9 BUR.

mortgage 2 H AL FBUIBENR :
applicant
Btk
ValidationErrorDO

Application (FFf2F)

15.1. i/ APPLICANT HuEX %

BIE Applicant BiEXR, HhBEHX applicant BEE, XEEATAEERDERAESHNEKE
&

J/Cho

it 3
1.
1£ Business Central f1, Hi; MySpace BKiAZEfH],
2.
= Menu - Design - Projects, #AJ5=ii mortgage-process,
3.
Hi; Add Asset 3£ Data Object,
4,
£ Create new Data Object B[ Data Object FExshfi A Applicant,
5.

M Package Thisz#d%E com.myspace.mortgage_app, ARia=ili Ok,
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1£ 'Applicant’- General properties #843#9 Label FBtshi A Applica nt,

= +add FEX HHALLT Applicant BUEX &1, =X Create, FiE HhE4kss, XF&iE
N, F=ifi Create,

15.1. applicant BB R FB{E

Applicant.java - Data Objects

Model Overview source

Applicant (Applicant) + add field
Identifier Label Type

address Address string
annualincome Annual Income Integer
craditrating Credit Rating Integer m
name Narme string m
55N 55N Integer

mif Save,

15.2. i/ PROPERTY HUEX %

fI% Property BiExi %, HPBSEXEMHFAGEENGER, MERFRANME.

it 3
1.
1 Business Central /1, Hi; MySpace BKiAZeA],
2.
= Menu - Design - Projects, #AJ5=Rii mortgage-process,
3.
Hi; Add Asset 3£ Data Object,
4,
£ Create new Data Object % [1#J Data Object FEx#4i A Property.
5.

M Package Thisz#d%E com.myspace.mortgage_app, ARa=ili Ok,
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1 ' Property - General properties #8438 Label FExs%i A Property,

= +add FEX 35 ALLT Property data X ®{H. = Create, FiE Hhga4kss., ¥F&iE

whne, 5= Create,

15.2. BHEBUEXN R EXAEH

Propertyjava - Data Objects ~

Model Overview Source

Property (Property)

Identifier Label Type
address Address of property string
age Age of property Integer
locale Locale String
saleprice Sale Price Integer

+ add field

mif Save,

15.3. fi|E# VALIDATIONERRORDO HuiE*f &

fllg ValidationErrorDO BUEXIR, ©isENHARFHERNER,

it 3
1.
1£ Business Central f1, Hi; MySpace BKiAZEA],
2.
= Menu - Design - Projects, #AJ5=Rii mortgage-process,
3.
Hi; Add Asset 3£ Data Object,
4,
E Create new Data Object & [1# Data Object FZE¢rh#ij A ValidationErrorDO,
5.
M Package Thisz#d%E com.myspace.mortgage_app, ARa=ili Ok,
6.
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£ ' ValidationErrorDO '- General properties s Label 2B th#i A
ValidationErrorDO,

7.
¥id; +add P, FHHALLT ValidationErrorDO data X &1, = Create, F{f Zhnigdk
%, NF&BRMM, ERid Create,
15.3. ValidationErrorDO data object field {f
ValidationErrorDO.java - Data Objects
Maodel Overview Source
Validation Error (ValidationErrorDO) + add field
Identifier Label Type
error Error and cause String
8.

mif Save,

15.4. AN AR BB &

fIlE Application data x{%&, HA8EH% mortgage iFHERNER, I down IAHMIERIBE,

it =3
1.
1£ Business Central /1, Hi; MySpace BKiAZEfH],
2.
= Menu - Design - Projects, #AJ5 i mortgage-process.
3.
H; Add Asset 3£ Data Object,
4,
£ Create new Data Object %[ Data Object FExs#ii A Application,
5.
M Package Thisz#d%E com.myspace.mortgage_app, ARia=ili Ok,
6.

1£ ' Application '- General properties 58# Label FEx#%i A Application,
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= +add £Ex HHEIALLT Application data ¥ RfH. == Create, FIE HMEEL, X F&x
BAK, E i Create,

15.4. M ARFBUENT R FERE

Application java - Data Objects ~

Model Overview Source
Application + add field
Identifier Label Type
amaortization Years of amortization Integer
applicant Applicant Applicant
downpayment Down Payment Integer
errors Error details Validaticn Error
maortgageamount Mortgage amaount Integer
property Property Property

mif Save,
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%5 16 2= BUSINESS CENTRAL ik 557%5E

WHERER—E, HWdpFERRERI T —RASRANF. LSRRGS —AT R, BiEdE
EHEERE, 8107 RRKRBIMNIEPN—ASR, ERHEE 7 MM —T "—"'Fzziﬁﬂjj—’l\ﬁ'f

Mortgage_Process ~fil&@ & LLFTiE X #9 MortgageApprovalProcess 55712,

B B 2

P Mort; n
% Validation Caﬁ:ru aaﬁggn Qualify

Y
x B 1 Increase

Retract
; —
Correct Data validation b 4 Pg)t/’mre]nt

\

§ 3

Final Approval

16.1. B S

T HREZRS RSBl MortgageApprovalProcess W55 RRMESS. EEEMMX. mortgage
RIRSRERE T 2RNAEFEESSMARREE, MRFHRIEEMBIEE R, NN AERS%E
]ﬁlﬁmuﬂ‘ﬁlk% ml.ﬁ'zo

it

1£ Business Central fh, Hif¥ Menu - Design — Projects — Mortgage-Process,
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2.
= Add Asset — Business Process,
3.
MALLTE -
[ ]
Wk %5#%#; : MortgageApprovalProcess
[ ]
K#Ha : %F com.myspace.mortgage_app
BHa BEVBEHESNWIATBPRNE, EXER, &
com/myspace/mortgage_app FIE.
4.
=R E. ERWEBGITH.
5.
£4A LAl Properties (&
Elbro
6.
P FRshFFBFF Process Data, #AJg =il Process Variables &84
+
7.
MALLTE -

B NRERF

/KR : Application [com.myspace.mortgage_app]

16.1.1. SR H L EEINT AMX

AR T M BIRRL s, T RAMKHNESHMNES. AT ARMCREERE, HRIETAH
RS R R,
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Red Hat Process Automation Manager @& i FiE bl 55 Rt e T KR, e LT R
EHRAL T B R 2 2 i,

O START EVENTS X
™

Start

O

Start Message

Start Signal

B4

FAY

©  Start Timer
~{  Start Error

=] start Conditional

A Start Escalation

“  Start Compensation

@ <O\ 000

3

it

MEoh=EHT =iEEl canvas L.,

MEEhE A OIER L R AR -

1£ canvas Lk, SiiGshEHT =¥ =i Create Parallel E¥r.
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(] =+ 0O . Create Parallel
el ]
| A
o
NEREEEHTH

E#r L, SRS s Convert into Exclusive E#r,

Convert into Exclusive

ME R PK B ML BN 55 B % ek -

f£ canvas L, =3 exclusive gateway, il Create Task Kltr .,

RENSEEESH

"

Eirt, SRIE5d; Convert into Business Rule E#r,
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Task

SEEE

Convert into Business Rule

4,
BoiEm L ANESS -
a.
il WHEHNES .
b.
MREHBITH Properties EHR, =AG_LAK Properties (&
Eltr.
c.
1 Properties E#k &, 7£ Name FEhiA Validation,
d.
EFF SCIAET, M Rule Flow Group ¥ %R New, FHHiA Kk,
e.
£ On Exit Action FEth, HALLT Java KA :
I System.out.printin(application.getProperty());
f.
BRI 8ok, AR
[#
SEIH,
g.

1£ Validation Data I/O &0, = Add FH 2L T2HHE :

BiEM AR
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o

Name: application
o

Data Type: Application [com.myspace.mortgage _app]
o

iR NAERF

[}
BIERBMN oA

o

Name: application
o

Data Type: Application [com.myspace.mortgage_app]
o

Bir : NARF

K 16.1. BuEEUE 110 9Ed

Validation Data 1/0 x
Data Inputs and Assignments + Add
Name Data Type Source @
application Application [com.n ¥ application v o
Data Outputs and Assignments + Add
Name Data Type Target @
application Application [com.n ¥ application v o
Cancel m

1t Validation Data /0 8O0, Hifi OK,

1£ canvas Nt =i Save EMIAEE RN,
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16.1.2. & R UFBUE

AR T A SRR, XERIERE T NARFRERSIER. a2BRARINESR.

ik =
1.
M Validation {E55 0% B #HRIE AMX -
a.
Hi; Validation {£55, B Create Parallel E¥r.
b.
AR EEEHTH
Eirt, SRE&d; Convert into Exclusive Elfr.
[} -0+
Q—>®—> Task —><|-> .
Convert into Exclusive
2.
ME R A% HFE e R A E S5 -
a.
= exclusive Gateway, = Create Task El#t7.
b.
ETHHEGmMS, SRESERTRMXTA,
C.

RERSEEESN

"

Eirt, SRIE5d; Convert into Business Rule E#r,
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Task

i

TEEH

Task

o

CEEE)

Convert into Business Rule

MREBITH Properties EHR, =AG_LAK Properties (&

Eltr,

1 Properties m#k &, 7£ Name FErh#iA Retract Validation,

B Implementation/Execution, M Rule Flow Group 3 ¥ i New, 3+ BiALE
o

BCiE & R P K AL S5 RN S5 i IRl B9 -

ik,
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88

O——

=

Validation

PN
_"\f/

&

=

Retract
Validation

MR ZEABITF Properties Htk, =A_LAK Properties (&

Eltr,

1£ Properties HtikH, 7£ Name FExHHiA Invalid,

BRI SLUANT FESRHFRIAR 384 HikEE Expression,

MFlIZEH, 2% drools, SRIGTE Condition Expression FEHHiA

ValidationErrorDO () .




%5 16 3 BUSINESS CENTRAL sk 55 7ts

Condition Expression

Condition ® Expression

validationErrorDO() o

Java
JavaScript
MVEL

FEEL I!

DROOLS ¥

M Retract Validation {£5&5 0% HiEERIF A ES -

= Retract Validation f£55, = Create Task K7,

1£ Validation £55 Fesh#{ESS, M TR

REIRSEEESH
o0

Eirt, SRIE=id: Convert into User E#r,
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90

O—-—@—» Validation

ERZN

u}

Invalid

Task

=

Retract
Validation

B #H A P ESSFHE Properties R P #Y Name FEx#%i A Correct Data,

B SEU/HdT, F1E Task Name PEErh#i A CorrectData,

M Groups ¥R New, FHEA RE,

= Assignments 3518

(&

o

1£ Correct Data I/0 &8O, = Add FHAIELUTHES -

Name: application

Data Type: Application [com.myspace.mortgage app]

R NAERF

BiERBE Mo R
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[}

Name: application
[}

Data Type: Application [com.myspace.mortgage app]
[}

Bir : MARERF

16.2. IEAKIEER 110 o

Correct Data Data 1/0 x
Data Inputs and Assignments + Add
Name Data Type Source @
application Application [com.n ¥ application v i}
Data Outputs and Assignments + Add
Name Data Type Target @
application Application [com.n ¥ application ¥ [}
Cancel m

1t Correct Data I/0 O 5 OK,

1t canvas B9_EA =i Save.

i Correct Data user {£55, AIgH.ili Create sequence Flow EliR, FHREERE —1
LZRAMX, ERITERRMECLLITRA :
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= N

Validation .

Invalid

2 B
Retract

Correct Data  je—— Validation

16.1.3. it&®mortgage

mortgage TH &L SHIZRE T HiFE REFFHIZIBRE,

i =
1.
EBEBIE-ANTAMX, BURSHERMNMES L BT,
2.
mAIEREEFFE Properties Eik A HI Name FE:H A Valid,
a.
B SLBAT FESEREAR 5845 FikfE Expression,
b.
MFIERH, % drools, 37 Condition Expression FEHh#i A not
ValidationErrorDO () .
3.

1£ Properties R stV S5 HLNIEE S50 Properties T4k, £ Name FPEhHiA
Mortgage Calculation,
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A J

Valid

Invalid

=

Mortgage
Calculation

—

Retract

Validation

BT SChe/thaT, M BUIGRA ik New, FHHiAm ortgagecalculation,

BIT Blaoke, AeRdioic

[#
ppl: R

1£ Mortgage Calculation Data I/0 B0/, == Add fIIELL 9 HECH = Save,
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94

16.3. mortgage Calculation Data 1/0 4fic

Mortgage Calculation Data I/0 ®
Data Inputs and Assignments + Add
Mame Data Type Source &
application Application [com.n ¥ application v i
Data Outputs and Assignments + Add
MName Data Type Target &
application Application [com.n ¥ application v o
Cancel m

6.
1£ Mortgage Calculation Data I/0 B8O ¥ ; OK,
7.
m canvas EMZeZe[H], MTFRBN. BRI Process Data, #AJ5 =il Process Variables 55
2l |
+
o FALLTE :
[
&% : inlimit
[
BIRER : H/RME
8.
M Mortgage Calculation £55 &% i EERIH A E5.
9.
MiERAPESS, £ Name FEHHIA Qualify,
10.

BIF SLBAIT, FH7E Task Name B H#HA Qualify,



1.

12.

13.

14.

15.

16.

17.

18.

%5 16 Z BUSINESS CENTRAL Hilk 55 mis

M Groups FH ik New, FHiA HEAEA,

m Assignments 31
[#
o £ Qualify Data I/O 85O0, == Add fIIELLFHHE :

16.4. S1&EUIE 1/0 oS

Qualify Data I/0O

Data Inputs and Assignments
Mame Data Type Source @

application Application [com.n ¥ application

Data Outputs and Assignments

Mame Data Type Target &

inlimit Boolean v inlimit

+ Add
v o

+ Add
v o

£ Qualify Data /0 B0, i OK,

1£ canvas Nt =i Save EMIAEEEMN,

¥id; Qualify A £S5, i Create parallel 32¥.EbR, FFe&ichTAMX,

£ Qualify 55 T L AR X,

ML AR BRI R, I edERAr E5.

£ Properties H#RH Name FEH, siFEEEFIHE Limit hHiA.
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19.

BFF SCB/HUT F#7E Condition Expression #84>®%## Condition,

20.

M Process Variable FhIZEH bk inlimit, AIFM Condition TR B chi%#E Is true,

v General

MName

In Limit

Documentation

Qualify g

v Implementation/Execution
p 4 Priority

In Limit

Condition Expression

) &

v
]
® Condition Expression

Final Approval Process Variable ©

inlimit "

Condition &

Is true wr

21.

mAFES, £ Name FEA%iA final Approval,
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22.
EJF Implementation/Execution, £ Task Name B¢+ %i A FinalApproval,

23.
M Groups F ¥k New, F#iA manager,

24.
m Assignments 31

[#
o 1 &J5H Approval Data I/0 O, = Add fIIELLFHHE :

16.5. RZHLHERER 110 9

Final Approval Data I/0 x

Data Inputs and Assignments + Add

Mame Data Type Source ®

application Application [com.n ¥ application v o

inlimit Boolean v inlimit v ]

Data Outputs and Assignments + Add

25.
£ &EHAEREE 10 BOd=id OK,

26.
1£ canvas Nt =i Save EMiAEE RN,

16.1.4. 1@ INEHLET ]

BinES M5 RE, BdEmETANAR, REARERERER TS, RALRERLN loan #it
#, IETHRIFELTERBINZANE S,

AR

mih REHHE APES, RARMAFESIERE A %R Create End,
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2.
R HER P ES THNEE S48,
Final Approval
3.
EBOES SARUE AP ESERNTRARNX, MRBTMEHERE, FNeEEiFRas
E%O
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Qualify

In Limit

Y

) §

Final Approval

- Task

CEERRD

Lt

£ Properties EHRH Name B, s A Not in Limit,

BIF SLH/A4T F7E Condition Expression #4Fhi%fE Condition,
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6.
M Process Variable TH ¥ 8 ehik#E inlimit, AEM Condition THIZH ik Is
false,
7.
M canvas EMZE%e[E], MRS, BRI Process Data, #AJ5=il; Process Variables 3&
il
+
o BIALLTE :
[}
£ : incdownpayment
[}
BIRRE : ,m/RE
~ Process Data
Process Variables
Name Data Type Tags @ +
application Application [com.mysp ¥ ‘ o
inlimit Boolean v “ o
incdownpayment Boolean v ‘ o
8.
£ Properties EHR 2 F A 55, 7£ Name FEsh¥iA increase Down pay.
9.
BRI SLB/HAT, FH1E Task Name FEH%iA increases DownPayment,
10.

M Groups FH iR New, FiA LI,

1.
m Assignments 331

(&
o 1 Increase Down pay Data /0 B0, =2 Add SIEBLUTFHHE -
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12.

13.

14.

15.

16.

17.

18.

19.

16.6. 1IN KX A3 8 1/0 5 Ed

%5 16 Z BUSINESS CENTRAL Hilk 55 mis

Increase Down Payment Data 1/0

Data Inputs and Assignments

Name Data Type

application Application [com.n ¥

Data Outputs and Assignments
Name Data Type

incdownpayment Boolean v

<+ Add
Source &
application v o
<+ Add
Target @
incdownpayment ¥ o

Cancel m

£ increased Down pay Data /0 O 4= OK,

1£ canvas Nt =i Save EMIAEE BN,

= increase Down pay user {55, = Create parallel 3. &5, RBENEEHRANTHMN

£ Increase Down pay user {£55 FEsI#HN%E AMX.

BIEME AMXBIRAEHRE HEE

= Properties R # Name FEXARRIERERRIA XHZ 810,

B SCH/HFT F7E Condition Expression £4#1i%# Expresssion,

HiA 3&[E lincdownpayment ; ARG M ThI3EH ikt java,
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20.

ML AR BIESG R, HRedEERS— N THAMX.

21.

= Properties R # Name FEXARRIERERRA XHZ 810,

22.

B SCH/HET F1E Condition Expression £84#1i%#¥ Expresssion,

23.

A RERT ; REM TR LS java,

24.

1£ canvas Lt7, = Save MIIABRHREENIEHE.

16.7. WS HRBMRERE

B
O—b<x\—b Validation

Valid

Inalid

=

Mortgage

Calculation

2

Qualify

§ 3

Correct Data

B

Retract
Validation

Mot in limit

l Increase

Payment

In limit

2

Final Approval

Down payment increased

Rt RbEE
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5517 = 55HN

B17E= EFHN

15 5 RN 28 MU SRR 55 Hh DB T VI B9IE SRS ch BRI S5 RN, 15 SRS 88
RIEFTE SANBBIEN &, REFTEZHANFERAET, &5E LaiEmsNl5aa s 5 —r
%1% Drools Rule Language(DRL)¥LI,

SiESANEXNAAREN RBLAM T SESANERNT EREad, RNFAR—EK4aHhm
B, QIR ENBUENKRMESANGE, SR ERMANILTT 2389 Data Objects w5+ kA UERT
AMBBENREA NG ARMAARIENR, HERRMFHA.

17.1. % MORTGAGE_PROCESS M558

AZEHHIRERENTS Mortgage_Process 5 B BTE SO SSHN, EEXABRES, ERAUEFHE L
AN, ¥k, EEBTE Mortgage_Process fI5i B b2 ) WHEN #1 THEN #ill, &X0lEH
LSBT, BB/ 15 FH0% i AERS.

17.1.1. &% Validate Down pay Guided Il

#%& WHEN #1 THEN B0, LMEET BBLLUEZ T i i o /s St

AR
1.
= Menu - Design - Projects, #AJ5s Mortgage_Process.
2.
1L asset Jlkh, RGiGELEEFEHNXRME_41im, =i Validate Down pay
guided FiM,
3.
#i & Validate Down pay Guided #i/g WHEN #1 THEN S&#4-#1{E,
Validate Down Payment.rdrl - Guided Rules ~ Save | - Delete = Rename | Copy | Validate | Download | Latest Version ~ | View Alerts ||/ [ %
Model Overview Source Data Objects
EXTENDS - None
WHEN &
There iz an Application [app] with:
any of the fallowing:
1 downpayment equal to - o g
downpayment greater than or equal to ¥ |[not bound]:app.property salepnice, Choose., T ool
THEN &
Inzert ValidationErrorD0 [fact0]: o
error Down payment cannot be 0, greater than, or equal to the property sale price -1} L A1
a System.out.printin(“Executed Rule: " + drools. getRule). getMame) | e
= Set vaue of Applicationfapp) @ ] fact0 v o (-] -] J i, &
(show
options.. )
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17.1.2. EFREHAMIER AN

#%& WHEN #1 THEN #Ul, LAMEE T LT e saE M A

Pk
1.
= Menu - Design — Projects, #AJ5s Mortgage_Process.
2.
MBSk, RfiAELEFRTNRNEZANm, RS R RetractValidationErr
Guided #Hil,
3.

# & RetractValidationErr Guided #If WHEN #1 THEN Z&4-HI{EL

& RetractvalidationErr.rdrl - Guided Rules ~ Save | v Delete | Rename | Copy | Validate | Download | Latest Version ~ || View Alerts | | 2 | x
Maodel Overview Source Data Objects
EXTENDS - None - b
WHEHN *
1. There is a ValidationErrorDO [vdo] a4
THEN &+
1 delete ValidationErrorD0 [vdo] ol
(options) L'd
Attributes:
dialect mvel v @
ruleflow-group error »
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18 E I FHREXR

B 18 & FFHRER

IBEEHRRRERBRERNA S ERLERE, RBRE OSSN, EafsSHRER, Eh
Business Central FHIET Ul WM S4S, aIEBIERIED HHiEEBIBRS RE HINIEE. Tt
. &EMEE, Q8IS GSE, B XN HAE N~ —i44% 0 Drools #INIES
(DRL)#Em,

SRS RRFMERANTEEGaH, AARXNEBUEEN REBLA T 5ESHRRFARNBIEN K.
RANFAR—EKGEHIET, CIRLAENBIENRIESREXRRE, ETUERA G5RERGTSESR
BIBHE X &R "R, RUERTA AR R BUER Fid Bl AT B Sk S A 2 A RN R

18.1. &F MORTGAGE JR&ExK

AZMBIRRNIENZ MortgageDecisionTable RER, EAZED, EFRSMIBINGERKRERE
#. ¥R, HEE Mortgage_Process il AR5 H 8 MortgageDecisionTable Guided Decision
Tables B e L BEMEHE. BXOUIBRRKRNE, HSEMA FF0AFZ L 1T AERS.

SeRFH
[}
WEHNBEE N, BEZERIESH % 17.1 17 “&F Mortgage_Process W 55H101”,
iz
1.
1 Business Central #1, Fiiff Menu - Design — Projects — Mortgage_Process,
2.

A TR #i MortgageDecisionTable Guided Decision Tables asset,

MortgageDecisionTable

Applicant Annual Income Property application
# Description ruleflow-group

$greater $less_or_equal $saleprice_less $age_less $location Mortgage Amount

1 mortgagecalculation 100000 200000 300000 5 Urban 200000
2 mortgagecalculation 50000 99999 100000 10 Rural 100000
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%5 19 2 BUSINESS CENTRAL i3k

KAZTAMNBREL, N HTML, EARNES LA EPFE IR BNEEEOER. £5
FREMAFRDUARAES SHAPTHERIE, mtERaNIREZERNH AR,

RiE, ERABEHRADERHABRRNIMES, EEESREBER. £555%ME, BBy BuiE
MRS, LMENRARLHIHRBEUR,

19.1. & MORTGAGE_PROCESS & #

AZMB RN Mortgage_Process R~fIWHMTIE L FKH, AT Hikrigage M ARFHEBER
PEIE., EAEED, BFRS0BFHE®R Mortgage_Process X#., #fk, iHEEHE XHMRAIKRE,
BXAIBRBNENE, FS076H BPMN E2 311 W 5 e,

AR

1£ Business Central 1, Hif¥ Menu - Design — Projects -~ Mortgage Process,

# asset Sk, RIARCLERRNRMB-ANIIHE, AREIEF Applicant R,

19.1. applicant =HIZKH

Form Modeler [Applicant] v  Ssave | ~ Delete | Rename | Copy | Download | Latest Version ~ || Hide Alerts | | .* | %

Model Overview

Name

Annual Income

55N
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%519 & BUSINESS CENTRAL Fhpgsk

= Menu - Design - Projects -~ Mortgage Process,

£ asset 5k, i Property k¥, Property REFELUTEHREPER :

19.2. B RpIFRE

Form Modeler [Property] v Save | ~ Delete | Rename | Copy | Download | Latest Version ~ | | View Alerts | |/ | %

Model Overview

Age of property

Address of property

Locale

Sale Price

= Menu - Design - Projects -~ Mortgage Process,

B IRPERE NRARRF X, NARF XREEUTERPET :
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K 19.3. MARFRAIFRH

Form Modeler [Application]v Save | ¥ Delete | Rename | Copy | Download | Latest Version ~ | | View Alerts | |/ | x
Model Overview

Down Payment H Years of amortization

Applicant i

MName

Annual Income

55N

Property i

Age of property

Address of property

Locale

Sale Price

B h EAK X EPRLAK S 25,
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% 20 = = MORTGAGEAPPROVALPROCESS 72N AER

28 20 = #BE MORTGAGEAPPROVALPROCESS #EN RERF

TEAZETHESEMA{E Red Hat Process Automation Manager B HIERE
Mortgage_Process i FiBIHT L6,

FERFH
[}
KIE iR %5 2% B &8 & F%#El Business Central,
ik
1.
1£ Business Central fh, i Menu — Design — Projects — Mortgage Process,
2.

#:1; Deploy,

MRTEEHRPREAE KIE&SE (BEH) , IANREARIAMENES.

MRELWET BRFNTE, FHEAGEXEFERABREF. THE, REENRH
i Deploy, XREBE—MHIREANRA—E, DREHNEZL, UKIBRE,

18300 LLEFE Build & Install ZEUSREETIH, 55 KJAR XHXHE
BCiEM Maven 726£)%, MELTELBEZ KIE RS %H. EFLKHED, Ealls
i Deploy M KJAR XHEBER KIE RS2, MEREILERIELEZ
THSEH (ANERERA) , HE Al Redeploy EEBEMER KJAR SCHFHEH
FrAEH, TRBEXKEHPEHWEN KJAR K, LIEINSHERT (KIES
#2) RER—BH KIE IRS52FBshEH. £47HEH, Redeploy kWi
M, HRAEST Deploy fSHEM KJAR XHEER KIE IRSS& LTS
Z#5; (KIESS) .

ERciE KIE RFSJ|AEER, 15 org.kie.server.mode REIEHIXE
73 org.kie.server.mode=development =%
org.kie.server.mode=production, Eff Business Central #1y%} 75 H #id
BEBITH, HHEE Project Settings —~ General Settings — Version, &
14 Development Mode %%, ERIAE R T, Business Central Hif KIE
RESBHMAAEFHEENFAER., EFEBBSITAFLEINTER, M
F5hf$ SNAPSHOT [RA B AMEBNE = ER B KIE BRS5 85
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EHEVEHBEFE, TERSIEBREEERES Deploy THEEH h il View
deployment details, XA EUIFEEMREI Menu —~ Deploy — Execution Servers T,

110



% 212 H14T MORTGAGEAPPROVALPROCESS BN AR

88 21 & $14T MORTGAGEAPPROVALPROCESS # 2N AR

WEFRELMETHE, EaJLTHENE (Thit. MFABE, ErmABIE1Erigage M AE
FxR¥ud, fElikrtgage LI, MortgageApprovalProcess W55 mfRaiTHAERITE EERIBEZ
AIRE MR SEANIR Gt e S22 A5, ML S5 TRAEREE 3R 7 BN =k R i LU N SE s i Tt Fl.  SNSRAY
AR EE 7L SN, RTROREE S S R E A SR HT K.

FoRFH

KIE iR55%83 258 E 3% 3| Business Central,

#RE T Mortgage_Process b HRRR,

SRR A U THMAGKKGR :

approver 4 : AT Qualify {£55

broker 4H : FATFEIBUE FHi8msExF £5

Manager faf& : X F &gt £5

LU Bill (f£#) %k Red Hat Process Automation Manager, B =i Menu —~ Manage -
Process Definitions,

mil Actions SIF=/NEE =, AREE Start UFFHBITH MNARR X8, FHEXRADHE
ALLFHE -

EH+ : 30000

BERE 10
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& :Ilvo

£ Income:60000

SSN:123456789

BHRER -8

EBfngihit : Brno

locale:Rural

HEIER - 50000

H$; Submit LUSSiEHESLHl. B HIE, Instance Details #1EIFHTH.

Bl EER i, DEEARERPETER. A8 TMESBTEYP, SRHERIEN
ﬁljcgo
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1.

12.

% 212 4T MORTGAGEAPPROVALPROCESS #H2R AR

B B 2
O——<x\—. validation Mortgage o Quaify

X .
\ ! g Y !
\'\ Increase
| Retract
CorrectData | Validation xX F'.%%?nt

¥

2

Final Approval

M Business Central 3%, fAELL Katy S &%,

= Menu - Track — Task inbox, XfHEEH El Qualify &g,

Hi; Actions FIM=NEER, ARBEFEHH L Claim, Qualify f£55 Status It RE.

B Qualify 5T TAHRERESFERS. KR Claim, ARHERANELRIISG,

ISz A2 - 3% S A T LUBICE HEAE SR 4t

EHANHER, i 2EREINARES ? i Complete,

1£ Task Inbox #1, ili Final Approval row B{ERAI BT SLHAE 5.

1f Final Approval 17, il Actions SIshfg=/EiER, A=l Claim,

mili R THRIMESAEIT T RAH8HE £55, RRPESHN Start,
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13.
AR, EHET Inlimit SEERRBUZN AR BAHESFHTREAE. = Complete,

k

N
P 3
;

il

Save #l Release IH{NATEEHELTRE, HEFHFENFTERAENRESMH, &/
BE—1T R ERNES,

14



& 22 Z= 153 MORTGAGEAPPROVALPROCESS 2N AR

88 22 & Wi MORTGAGEAPPROVALPROCESS #2N AR

THENETER, TRANRITHT (NREEERAIAIATIF) M A—E sk iRERHIZ 1
RSB,

SeRFH
[
KIE AR5 23 B 28 & F%#El Business Central,
it 3
1.
&3k Red Hat Process Automation Manager, B sii Menu — Manage — Process
Instances,
2.
1£ Manage Process Instances B0, &rILliX&E i E2%, M State. Errors. Id &%,
3.
1EFE State 11828 HY Completed, LIEEFASEMHM MortgageApprovalProcess £,
4,
BEseRm A,
5.

REUTEMIER, REATREFEIRSAHRLUERAMPLERMENER -

LB

HERE

X
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= Menu - Track — Process Reports, Li#IE@EZ&MEZR, AIBBRAHEEESIRE
BT Type. FABH. 2170 A FEMMAHENELE, LSBT TESRE.

22.1. {8 DEFAULT =% ADVANCED 5 2355 i 2 S2 451

Business Central I SR HEA NS ST #EER, UEBBIE B ZTHRHBRLALT IENER. &b
A LA{E A Advanced Filters &t A& it iEss,

22.1.1. AT 2R R S

RIE KA. BR. JiE%%. /. FFHA B # Last update FEM T I8 HHESLHI,

Pt =

2L

1£ Business Central 1, #ifE Menu —~ Manage — Process Instances,

1£ Manage Process Instances TlE L, i A g iEsRElbR, LURFF Filters &
8.

BRI T o AT ISR AIR L TR

State : RIBHRE T IEHESLH (GE3H. Aborted. Completed. Pending 1
Suspended) ,

R - RIBESLS IEIHRR S,

TIERF - BB Id. Initiator. XEXEEPH=K Description B R LA,

B mREL.

A TEBXFF R P HARREN,
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=B,

B RE AR A,

X Nd : R E S ID TR A,

BRE Id : #EFEEE ID T IEHERLA.

RFELEH I : FRFELH ID T IEH LA,

SLA &HItE : #& SLA SR IEHERSLH,

FE A - RO B IR LA,

RIEEH & ERESE A B R,

22.1.2. AT T SRS A

{#1/ Advanced Filters &0/ B & AR HTIESR. HAIEM A E LT iEsRAmE Saved
Filters B#&rh, wI#id ¥ Manage Process Instances TTEZ UM 2 S K br3e i,

¥ =
1.
1£ Business Central i, giIf¥ Menu —~ Manage — Process Instances,
2.
£ Manage Process Instances TlE L, #ifi TEZMH Advanced Filters EltT,
3.
£ Advanced Filters B8, AT IESRMEHMNHE, AFHT Add New,
4,

M Select 51l ThifIFkpEFE—4 B, 0 processName, processName != valuel FHi
HFRBEHHIANR,
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5.

BRmE TR R EFREZ AN, XF processName B, %5 FT.
6.

AR F B B U B IE R A TR,

=
BFR 518 LSS iR e R E PR,

7.

= Save, FFiR{ETIEERE LT IEHER,
8.

B2 SEFR, LUITH Saved Filters B#&.

1f Saved Filters B, ELEEMAERENSSTIESS.
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%5 23 = Hfth B

&/ BPMN &% i1 V55
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&84 Il. RED HAT PROCESS AUTOMATION MANAGER Hd ]S L EHE A ]

YE NIRRT A AR, #EaILIfE Business Central B85 I SR I 1E B 7= Sk 1 R T S oLl Al
G RARTR. B TSI EE R 5ith o] LAY Business Central A TRAIEEHNIT. Red
Hat Process Automation Manager J#I5iHiZ#t T Business Central BRGNS T = hSE,
ALk 7 i{a iR 38 Business Central @S 1 IT_Orders ;<HI5Wi H AN R 1T iITHTAR,

FRFH

Red Hat JBoss Enterprise Application Platform 7.4 B&%., BXZERELR, S Red
Hat JBoss Enterprise Application Platform 7.4 ZZ&#5.

Red Hat Process Automation Manager H KIE RSB ZEMNKE. MEEZEE, E3H
£ Red Hat JBoss EAP 7.4 _LZZHIACiE Red Hat Process Automation Manager.

Red Hat Process Automation Manager 1E{E;21T, #&rILA§EF kie-server. A/, Hl
admin f & X%l Business Central,

BEERTNBRER EEAYEFEIITIIES,
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%5 24 = O] IT_ORDERS =HIWAH

%5 24 = [ IT_ORDERS =A% R

ENBRACHEMESETE 2/, 545 Business Central hig¥IA IT_Orders =HIEAMEERTH,
RGBT B @& TiE XMERAIERE™, FIEBCHEFATNIENSE,

B

W SSREN AR RIS E AT, 85 MRS FR P (SLA)R SRR
filsizhee, HAREHAFZE, FRUELETIMNERER, XERATEIHEER LAER 12
RiXAHHThE, HANSEFAMBRMRBENL, AXAE BATINSZHNES(E
B, WEHBRATIIEES RS,

it 3
1.
1£ Business Central #, ¥ % Menu - Design — Projects. MIREHTIH, &Ealblsd;
MySpace default ZZ[A]3#M Add Project ThiZH it Try Samples Kijjrl7Rfl, MREH
WAWIH, #xidi Try samples,
2.

% IT_Orders 3= #%E,

TE BBRAEHT . S OB 7 SR S= T B s SEBE E B AR TAFR.

# & orderhardware 55718, LEBBIET @IS HER.

1 Prepare

5 3 r

o Manager Hard

hardware spec appro%al » /x\ Place order 4’0 Sggcvr%aggy
#]

r—
Manager
decision

x Order

rejected

r-
Milestone 1: Q Motify
Order placed = requestor
F Milestone 2: Q Send to
Order > tracking
shipped system
F Milestone 3: l Customer
Delivered to > satisfcation
customer survey
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%5 25 & f|EHA IT_ORDERS ZHIWiH

1£ Business Central FREIIE—AH# IT Orders HiH, THRMARENE™REETHAPERNA

o
¥ =
1.
&3xZl Business Central, B% %] Menu - Design — Project,
Business Central 12#t%°5 MySpace RIZRIAZE[A], 57T LA{EE A BRIA 22 A] Sk o1 B2 F K 4
YiH,
2.
mifi Add Project THIFH 3k Case WiH 1L :
3.
1£ Add Project &b, 7£ Name FEXh#iA IT_Orders_New, ZAEHIA TiH .,
4,

B Add DIAI9E.

TE BB RLERHT I
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5 26 = BENR

5 26 = BN R

BUEST R 2ECIEMHMN T~ Mg, BUENREEVBREERAa kRN Java SRR E L
BUERR, fln, EaLSBE— N ABRE. address #ll DateOfBirth B9 Person X%, LUEE
loan Application FLIIEN NS, X EE XBUBRBURE T B 5~ SRR KRR S PR FROE

EO

26.1. ]2 ITORDERSERVICE ¥iE* %

ITOrderService BUEXT &I € FE X IT FZTE2NBUERE,

FERFH
[
{12 IT_Orders_New TiH,
Pk
1.
= Add Asset —~ Data Object,
2.
£ Create new Data Object A5 HhH ALL A :
[
BIEXIER - ITOrderService
[
Package: com.myspace.it_orders_new
3.
=R )
4.
Ml Package FhIZEHEK
+
HEAEXN RIEEHTH D,
5.

HiA org.joppm.demo.it_orders.services, ARia= Add,
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#f Save, REH T Yes, Move LU ERE R,

26.2. il SURVEY BUEx %

Survey data X R B SEIEFEE, W deliveredOnTime Hl missingEquipment, #Ei%iTWEiHE;, 8
A BURAE.

FERFH
[}
{12 IT_Orders_New TiH,
Pk
1.
1£ Business Central 1, ¥ % Menu - Design - Projects 3 =i IT_Orders_New,
2.
= Add Asset — Data Object,
3.
£ Create new Data Object A5 ALL A :
[}
BiEXN % - RBHE
[}
442 :com.myspace.it_orders_new
4.
= e,
5.
AN Survey RN R,
a.
= add B,
b.
BALLTE :
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¥7%: Leave empty

# A :String

= Create 34k%E, ARBRHALITHE :

ID:deliveredOnTime

¥7%: Leave empty

KRR : fRME

= Create 34k%E, AR ALITHE :

id:missingEquipment

¥7%: Leave empty

# A :String

= Create 34k%E, ARBEHALITHE :

¥7%: Leave empty

5 26 = BN R
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126

RE : m/RME

= Create,

Hi; Save LURIAEHL,

Kl 26.1. [AIEHEBIEST RIFHE

@ Survey.java - Data Objects « Save | v | | Delete Rename | Copy | Validate Download | LatestVersion || Hide Alerts | | . | x
Model Overview Source

Surve +add field 'Survey'- general properties

Identifier Label Type \dentifier Survey

comment string

deliveredOnTime Boolean B Delete Label

missingEquipment String Description

satisfied Boolean y,

Package com.myspace.it_orders_new +
Superclass java.lang.Object




B 27 & Bt A E X

5B 27 & TR E L

{Z1£ Business Central R{EFUREBOTRIIBOTRAl, ROGTERAIEENOEM, "ThEIRMX

Business Central H1f IT_Orders ;=I5 H BIELLTF orderhardware M55 2= BI%E Lo

27.1. T M S5 RIRRBIE

ESANBIRNES. LB RINSESSER, EaTSERERNRE. £X—HEd, &%
BIRXFARM B E S, LARRENE R E s i,

1 Prepare

hardware spec

‘1 Manager

approval

Milestone 1:
Order placed

g Notify

requestor

Milestone 2:
Order
shipped

Place order

x Order

r—
Manager

rejected decision

r-
Hardware
4—0 spec ready
+]

-®

Y

Q Send to
tracking
system
F Milestone 3: x Customer
Delivered to | satisfcation
customer survey

FoRFM

&% 21£ Business Central |2 T —NRIEIE, BZERESH 5 25 = 0/EHH
IT_Orders E#AI%iH.,

ZEtigTBENR. BESERIGESH & 26 = HEVR,

it

1£ Business Central /1, ¥ % Menu - Design - Projects 3 =ifi IT_Orders_New,

=il Add Asset —~ Case Definition,
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3.
1f Create new Case £ X 5O, HFMLLTFFHRES :
[ ]
RHIE X : B - XM E 2 IS AR G151 B 8 8,
[ ]
B4 : % com.myspace.it_orders_new LUEE IR EHISTHMAIE,
4.
B Ok LTI ER.
5.

EXEHHZENHE, XEFETHERANTAR. FROFDE SN,

£A LAl Properties (&
Etr.

B FRshFHEIF Case Management, 1 Case File Variables Z84>#1#
+
, HEALLTARE:
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27.2. orderhardware case file &

Case File Variables €
Name Data Type +
hwSpec org.joppm.document.Do ¥ o
managerComment String ¥ o
supplierComment String ¥ o
managerDecision Boolean ¥ o
sUrvey Survey [orgjbpm.demo ¥ o
shipped Boolean v o
delivered Boolean v o

LDUF B2 8 R A E R RE -

hwSpec: org.jopm.document.Document (IL{EFAYZEHY)

W& : A& [com.myspace.it_orders_new] GEFXAME)

EXRpIPS KRB,

£A LAl Properties (&
Etr.

B TEshFHEIF Case Management, 52 Case Roles 4 #i
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+
, HEALTAA :

27.3. orderhardware case roles

Case Roles
Mame Cardinality +
owWner 1 o
manager 1 o
supplier 2 o

AaE - REEHTHRIERNA T, role cardinality iX@ N 1, XFRRRAEF—
MARHELBA AR,

FHR  ATEE ; SiESIERIEREHMN AR, role cardinality IX&H 1,
XERRNAEF—PTARASRA AR,

HRE - RGP IT AT AR, ARFHRED) 2, XEBRETLUNXD
ABSRES LR,

mif Save,

27.1. il PLACE ORDER Fi##2

fll# Place order -process, B— M HMHILFSRE, BENEIT, XE2ENTRESERTIE
AT ES RN, M5 27 F K disE X i,

FRFM

&2 7E Business Central R T — 1\ FinBE, BZERFESH £ 25 & 0/EHH
IT_Orders E#AI%iH.,

ZEtRETBENR. BESERIHESM B 26 = HEVR,
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EE
1.
1£ Business Central 1, Hiff Menu — Design - Projects — IT_Orders_New,
2.
B Hh i Add Asset —~ Business Process.
3.
1f Create new Business Process A5 i ALL A :
[
WESHRR : ITAIE
[
B4 : % com.myspace.it_orders_new
4.
=R E. ERWHEBGITH.
5.
mili canvas HMYZEZ[H], EH LA R Properties (&
Etr.
6.

B Ti&5), EFF Process Data, = Process Variables Z4 4y
+

, SRIG1E Process Variables THi ALL T4 :

X 27.1. T E

CaselD FREB
requestor FREB
_hwSpec org.jobm.doc
ordered_ HI/RME
info_ FRTER
caseFile_hwSpec org.jbm.doc
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NENE £ & il

caseFile-ordered TI/RME

caseFile-orderinf FREB

27.4. ERHIHETE

v Process Data

Process Variables

Name Data Type Tags & +
Caseld string v ‘ o
Requestor String v ‘ o
_hwspec org.jbpm.doc v ‘ o
ordered_ Boolean v ‘ L]
info_ String v ‘ o
caseFile_hwSpec org.jbpm.doc v ‘ o
caseFile-ordered Boolean v ‘ o
caseFile_Orderinf string v ‘ o

7.

il Save,
8.
5 REIEHHER] canvas £, MESIEHGIREG HEERESS, FERESKROITAPE
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u}
i

=P ES5FHE Properties miRA s Name FEtHi A Place order,

BFF Implementation/Execution, == Groups ¥ T Add, = Select -~ New, LAKki
A #tRiEs,

1.
£ Assignments FExH=

[
, FF1E Place order Data I/O XiEIER ML FHEUIER AL -

* 27.2. BiRR AN ES

Name BiERR =

_hwSpec org.jbpm.document caseFile_hwSpec
orderNumber  FFF&H Caseld
requestor FREE requestor

* 27.3. BRI H Ao A
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134

NETE £ & i) B#r
ordered_ T /RME caseFile_ordered
info_ FYER CaseFile_orderlnfo

Place order Data 170
Data Inputs and Assignments + Add
Mame Data Type Source @
_hwSpec orgjopm.documer ¥ caseFile_hwspec ¥ o
orderMumber String v Caseld v o
requestor String r Requestor ¥ i
Data Outputs and Assignments + Add
Mame Data Type Target €@
ordered_ Boolean v caseFile_ordered * i
info_ String r caseFile_orderinfo ¥ L]
Cancel m

SFE—MHADE, %EF Custom 4 Data Type #l input
org.jppm.document.Document,

12.
=ik e,

13.
1R Skippable £%4E, F7E Description ZEtH# ALL T (A :
Bt #IRE #{Caseld} Zil&

14.

M Place order R/ ES5BIRIG HHERE, FRIHERDIRASEM,



B 27 & Bt A E X

(L) mp

2 i
i
Place order M

Place
order

15.
Hi; Save LURBIAEHL,

& e L@ B RSP AY Place order ££55, #AIG#ifi Open Sub-process 557, &
Business Central B4 28 hiT F Fi iR,

Open Sub-process

27.2. QIR ETRARHL ARV 5502

BRI BAE R B RESHELIT I,
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AR

£ Business Central 1, ¥%Z Menu - Design — Projects — IT_Orders_New -
orderhardware Business Process,

BIE BB Prepare hardware spec f/ £S5 :

1£ Object Library FRB IS, HAFESIEERl canvas £, HEFHESEHR AN

E%O
b.
=P ESF i A LA Properties (&
23p 78
c.
1£ Name FExhfii A Prepare hardware spec.
d.
EFF Implementation/Execution, =X Groups 3¥ T/ Add, = Select - New, LL
B BER .
e.
1£ Task Name FEt#%i A PrepareHardwareSpec.
f.
1R Skippable £i%4E, FF7E Description B ALL T 3CA :
A #{initiator}(order number #{Caseld})A & B4 4L,
g.
£ Assignments FExH=
4
HAMLLTFAS -
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Prepare hardware spec Data I/0 ®
Data Inputs and Assignments +Add
MName Data Type Source @
orderMumber String r Caseld v ]
requestor String ¥ initiator ¥ i
Data Qutputs and Assignments +Add
Name Data Type Target &
hwSpec_ org.jbpm.documer ¥ caseFile_hwSpec ¥ i
supplierComment_ String r caseFile_supplierC ¥ i
Cancel m

mili e,

B FHACE Manager #EAEF P ESS -

¥i; Prepare hardware spec user {£55, BEIBE— M A ES,

=EF R ESFH G LA Properties (&
KR,

1£ Name B, mMAESSFHE Properties miRPEIHIA Manager #it i,

BFF Implementation/Execution, = Actors 3¥.FH Add, == Select -~ New, LA
BN B,

Task Name FEx#H %I A ManagerApproval,

£ Assignments FExH=
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138

L&
HARMUTAR :
Manager approval Data 1/0
Data Inputs and Assignments + Add
Name Data Type Source &
_hwSpec orgjbpm.documer ¥ caseFile_hwsSpec ¥ i
orderMumber String v Caseld v i
requestor String ¥ initiator ¥ ]
Data Outputs and Assignments + Add
Name Data Type Target ©
approved_ Boolean v approved v i
managerComment_ String ¥ caseFile_managert v ]
Cancel m

mili e,

1R Skippable £%4E, FF7E Description B ALLT3CA :

BEAERTEH #{initiator}(order number #{Caseld})

1£ On Exit Action FExhHI ALLF Java Rz :

kcontext.setVariable("caseFile_managerDecision", approved);

mif Save,

= Manager #t4t FAF{£55, AIEETF Data-clusive(XOR)M X,
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] - A
=1 By Cozic Pacalcl
Manager |
approval o@
L--
®
ol v
2 AN
o Manager - O [
approval A &
@

Convert into Exclusive

B FHEE Place order reusable Fi##2 :

KHAM,

M XTRFE BIF FiH2, Hi5 Reusable, B HcHRIETIET Data-clusive(XOR)H
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Model Overview Documentation
SUBPROCESSES *
€] Embedded
(] Reusable l!
_j Event
[«] Adhoc
(] Multiple Instance

@ © 0|00 0©O0

£

ETF Data-clusive(XOR)H X Fi 1L,

RFNFESS, RERTiALAM Properties (&
KR,

Name FExdhi#9%i A Place order.
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EFF Data Assignments, =2 Assignments

I
FHARMULTAS :
Task Data I/0 x
Data Inputs and Assignments + Add
MName Data Type Source @

Caseld string v Caseld v i
Requestor String r initiator r i
Data Outputs and Assignments + Add

Cancel m
mili #A%E.

mETF Data-based Exclusive (XOR)MXEIF iM%, A=l Properties (e
E$r.

& FF Implementation/Execution, 3% Condition, FHiXELTHREKIAR,

* Implementation/Execution

Priority

Condition Expression

% Condition Expression

Process Variable

approved w
Conditicn €
I5 true -
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#:f; Place order user {£55, BAIBRRZXEH,

BRI ERYL A S HIE

i Data- Exclusive(XOR)M %3+ BB F £ 55,

feoh# eSS, EHXIFTIE Place order 552 T,

x\—h Flace order

+

— task

s ESFRdiA LA Properties (&
Etr.

Name FExrh 4095 AR
1£ Task Name FEHRFF SLBU/HIT FfA F-HE4E,
= Actors LT Add, = Select -~ New, LIEKIA FREHE.

£ Assignments FExH=
4
FHHEMLULTAR :
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B 27 & Bt A E X

Order rejected Data 1/0 x
Data Inputs and Assignments +Add
Mame Data Type Source @

_reason String v caseFile_managert ¥ i
_supplierComment string v caseFile_supplierC ¥ i
Data Outputs and Assignments + Add

Cancel m

h.
=il HE.
i.
Perh Skippable Ei%4E, F7E Description ZEXHHIALL T XA :
order #{Caseld} E.H manager 154t
I8
i Order rejected user {£55, BIR— I RASEH.
k.

mif Save,

mETF Data B9 Exclusive (XOR)MXH%E#E] Order rejected user f£55, Rla=
[

Properties

Eltr,

B F Implementation/Execution, %# Condition, FHiXELUTREFRIAR,
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144

* Implementation/Execution

Priority

Condition Expression

# Condition

Process Variable

approved w
Conditicn €
Is false -

Expression

mif Save,

27.5. Manager #t L 55572

& Frepare x Manager

hardware spec approval

Place order

[+]

1 Order

rejected

6 &




% 28 = MILESTONES

&5 28 & MILESTONES

milestones B2 —MERMARSS4ESS, wh@EIT I milestone 77 SR INELH R LT SRER, ERAIE GX
itAGPEE, EOIBHINEHE U, R AaSEikimik_ EE AdHoc Autostart B9 milestone,
BAERT, IOIEMN milestones BXili%ki& 7y AdHoc Autostart,

HEMTERERE,, EAERERBERE, AR LHEMBEETHSR. milestone IBETBEE L —
NRUERERHE., HEIRFMEBIFIEER, milestones X Al H X H-HIRIMHE KN, milestone fiFk
FBASLHIREHN— N R, ETRATIRCEESS, X TFXEMaEIE TSR KP)RERSAANAT R
HESRAM.

TR, milestones ALV FULTESIRE -

Active : ZFHEHEERone LENT, BILFHHEKIRE,

SZRK: T B milestone &4, A% milestone, BHEHIRTLAGREEHT F—HS.

terminated : milestone FEZFEHHEN—IY, AEFBEFE,

HR milestone aTA5EK, BeILLENESFofMA, SHEENGHLHFEIN B5EE AdHoc
Autostart, ATLUMBIREEZ X% milestones, {BIE(H B &M B,

28.1. BB A& REZE MILESTONE

IR TE SR AT e R B4R 3TN 5 [A] B9 HardwareSpecReady milestone,

it 3
1.
ERR T2k, BT Object Library ¥ Milestone, $#ifE 2 one EKEI canvas
L, FIHBKET Place order Z5REHMAN,
2.

=T milestone, Al RidiA LAK Properties (&
Etr.
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1£ Name FE IR T Wi A BRI,

BIF SChe/HhdT FH9%FE AdHoc Autostart,

[BFF Data Assignments, = Assignments B
[
, FAEMLLTRA :

Hardware spec ready Data 1/0

Data Inputs and Assignments + Add

Name Data Type Source @

Condition String v "org.kie.ap..." v o

Data Outputs and Assignments + Add

Rili Source ITHIFIZR, 1%EFE Constant, FiA
org.kie.api.runtime.process.CaseData (data.get("hwSpec")!= null) ,

il e,

28.2. il MANAGER JRZEEFEONE

% managerDecision ZE# TN, ARILERone,

it 3
1.
EREXiT 3R, EJF Object Library g Milestone, F15#7#9 milestone 1&Z!
HardwareSpecReady milestone B 7.
2.

=T milestone, Al RidiA LAB Properties (&
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Eltr,

Name FExhHHIA SR RE,

BIF SChe/HdT FH%FE AdHoc Autostart,

B FF Data Assignments, s Assignments R
[
HARMULTHE :

Manager decision Data I/0 x

Data Inputs and Assignments +Add

Mame Data Type Source &

Condition String v “org.kie.ap...” v i

Data Outputs and Assignments + Add

Rili Source ITHIFIZR, %EFE Constant, FHiA
org.kie.api.runtime.process.CaseData (data.get("managerDecision")!= null) ,

il e,

28.3. fll2 ORDER PLACED MILESTONE

5 B 9252 (/E4 Place order FHF M —E84) #AELXA milestone I, S&8EI—ANWE,

ExR%it2sh, BT Object Library fh# Milestone, F7E Prepare hardware spec fi/°
£5 TH—1H M milestone X! canvas T,

147



Red Hat Process Automation Manager 7.13 Red Hat Process Automation Manager A[]

=T milestone, Al RidiG LAK Properties (&
Eltr.

i A Milestone 1 : JliFFIEBIE Name FE i,
B SLiehaT Fi%E: AdHoc Autostart,

&7 Data Assignments, = Assignments FExFhH
4
, FAEMULTAREA :

Milestone 1: Order placed Data I/0 x

Data Inputs and Assignments + Add

Mame Data Type Source @

Condition String v "org.kie.ap..." v o

Data Outputs and Assignments + Add

= Source BITHIFIZK, #%FE Constant, FHHiA
org.kie.api.runtime.process.CaseData (data.get("ordered")== true) . X=bk&, #E—

%77 ordered M case &, {H N true,
mili fE.

#if Milestone 1: Order, FHOIB—MNHHIAES,

SFHAES, RERiTiGLAM Properties (&
KT,
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9.
Name FEBH %A Notify requestor,
10.
EFF SCie/HdT M%A System.out.printin("Notification::Order placed");.
1.
Hi; Notify requestor script {£55, BlBR—MESEREH.
12.
BHESEY, ARTEALART Bi.
[
Eltr.
13.
B SChe/dhaT, ik Signal ZEEPTERL, ARRB%EREE New,
14.
A Milestone 2 : i1 4t
15.
Bii; Signal Scope FEtHMITEIL, i Process Instance,
16.

mif Save,

28.1. P milestone

" g Notify

Milestone 1:
Order placed requestor

28.4. fi|E# ORDER FRriZ#t# MILESTONE

XA milestone FEHZIRHE—1NE N HRFISH T2 true, LEERoneiX A5 adhoc
Autostart, #x, HITHEZN, CHESSHHMA,

it =
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150

ExR%TERsh, BT Object Library Fhf¥ Milestone, F+7E Notify requestor BIZ&{ES T
HF—1FH milestone #EFIRE T H.

=T milestone, Al RidiA LAK Properties (&
Etr.

HiA Milestone 2 : &¥ FEXhIREMIGRE,
VR SShehaT, FHREERERE AdHoc Autostart,

B Data Assignments, st Assignments FEXH
4
, HAEMLLTAREA :

Milestone 2: Order shipped Data I/0 ®

Data Inputs and Assignments + Add
Mame Data Type Source €

Condition String T "org.kie.ap..." v o

Data Outputs and Assignments + Add

R Source FITHIFIZR, 7%EFE Constant, FiA
org.kie.api.runtime.process.CaseData (data.get("shipped”)== true) . XEKE, R#ETH
HWKRNEZE, HEN true,

6.

mi R,
7.

= Milestone 2: Order, FOIE— 1 HBHIERES.
8.

SIHAESS, RE=RTGALAK Properties (&



% 28 = MILESTONES

BIF SChe/HhdT M A System.out.printin("Order added to tracking system");.

i Send LIRERRS: WAMESS, BUR—MESSLEREM.

B SChe/dhaT, ik Signal ZEEPTERL, ARBEEE New,

Bii; Signal Scope FEHMITEIL, #i#E Process Instance,

)7
9.
Name F & ERERRS A,
10.
1.
12.
BmHESEYS, ARELALANYT B,
[
)7
13.
14.
i A Milestone 3 : IR RN ER.
15.
16.

mif Save,

28.2. i] . (milestone)

Milestone 2:
Order
shipped

Q send to

tracking

system

28.5. IRt & BBIZONE

XA milestone HIF&H 24N delivered WERHIHZTEE true., LEBFEonei%X A5 A adhoc
Autostart, ik, BERZFARINMREITHE, HESSEH4MA,
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iy =

152

1.
ExR%iTE2sh, BT Object Library Fhf Milestone, F+7E Send to tracking system
script f£55 TR —/1N 58 milestone JeRIERERRSTHIAIES,
2.
=T milestone, A RidiA LAK Properties (&
Etr.
3.
i A Milestone 3 : £ Name FEhiRt4A% .
4,
PR SEhe/AdT, FHAERAKRIEE: AdHoc Autostart,
5.
B FF Data Assignments, = Assignments FExFhH
4
, FHARMUTAREAE :
Milestone 3: Delivered to customer Data 1/0 X
Data Inputs and Assignments + Add
Mame Data Type Source @
Condition String v "org.kie.ap.." v i
Data Outputs and Assignments + Add
Cancel m
= Source JITHIFIZK, % Constant, FiA
org.kie.api.runtime.process.CaseData (data.get("'delivered”)== true) , XE®E, FE—
47 delivered i case &, {H N true,
6.
mil fE.
7.

Hif; Milestone 3 : ME 344 FHOIBRH A E55.



% 28 = MILESTONES

=EFRAFESFH G LAM Properties (&
KR,

1£ Name A B HEERE,

EFF Implementation/Execution, = Actors 3¥. T Add, == Select -~ New, LA
BHiA FraE.

1£ Task Name FE:#%i A CustomerSurvey,

1¥EF¥ Skippable £%4E, FF7E Description B ALL T A :

iTH# #{Caseld} M= E H&E

£ Assignments FExH =
L&
HARMUTAR :
Customer satisfcation survey Data 1/0 b3
Data Inputs and Assignments + Add
Name Data Type Source €@
orderMumber String v Caseld v o
Data Qutputs and Assignments +Add
MName Data Type Target &
SUrvey_ Survey [orgjbpm.c ¥ caseFile_survey r o
Cancel m
mili e,
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8.
B P HEEAERAES, HURKRAED,

Hi; Save LURIAEHL,

28.3. XH4AE " Bfone

r-

Milestone 3: x Customer
Delivered to ——— - satisfcation
customer survey

{EFi A milestone FEFlsERE, ®ILLKH IT FERA. A, BFERAORHIMER, MEERIFIEMD
I, NeERB|HFITHIER. fiN, EPHRTEFARBELRTRHKTEHAEWE, URBESESEHMAE
FakAmBElREEE X h, BMEfEz1Thth 2t
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o5 29 & EREMIL 1T ITHRAGH

55 29 & FREMIK IT ITRRFATH

BB F & L H IT_Orders_New case W BMAAHH R, HBEMNLHIAE,

FRFH

&2 — /1 %E#E Business Central B9 KIE [R553556l. MEEZER, HSHE Red Hat
JBoss EAP 7.4 _LZZ A iE Red Hat Process Automation Manager,

&2 1£ Business Central | T —NRIEIE, BZERIESH 5 25 = 0/EHH
IT_Orders E#HI%iH,

ZEtigTBENR. BESERIGSH & 26 = HLEVR,

RE0IZ T Place order T2, BEZERIFESM % 27.1 T “filE Place order FiHE”,

ZEIT T orderhardware EHIE L. BEERIGSH 5 27 & i/ /EHE X,

AR
1.
1£ Business Central f, ¥ % Menu - Design - Projects 3 =ifi IT_Orders_New,
2.
#:1; Deploy,
3.
A Menu -~ Manage — Process Definitions -~ Manage Process Instances -~ New
Process Instance,
4.

# A Menu -~ Deploy ¥} i Execution Servers, ¥if2&EEREHEIHAS.

RAAER RN RARFEI— I HREELH, FXEEH Showcase M ABRFIIUEH, 7
2 EH Showcase I fHFEFH1T/0&H EEE,
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55 30 = HfthBiR

2 [ T B 1 R B

&/H Showcase ;v fHREFI1T/H &G EFE

HERFBIALT
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https://access.redhat.com/documentation/zh-cn/red_hat_process_automation_manager/7.13/html-single/developing_process_services_in_red_hat_process_automation_manager#assembly-designing-and-building-cases
https://access.redhat.com/documentation/zh-cn/red_hat_process_automation_manager/7.13/html-single/developing_process_services_in_red_hat_process_automation_manager#assembly-showcase-application
https://access.redhat.com/documentation/zh-cn/red_hat_process_automation_manager/7.13/html-single/getting_started_with_red_hat_process_automation_manager#assembly-getting-started-process-services

B4 V. FriafE LI &R OPTAPLANNER

R4 V. FHaEALLIEISER) OPTAPLANNER

Ve SSHIMIFF & A B, #Ral LA FLTIEFERM OptaPlanner SEEHREMRR AR, LURIE—HAR
B B IR LA e A 4 S BRI 29 3R T 101 1] R,

AR TR A OptaPlanner &R (A8,
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28 31 & Z1I8f9EHM OPTAPLANNER &t

OptaPlanner 2—1RE%. "R ANHINEIZE, "{iitRnE, ©HEBEE Java FiEA GG
AMRRE, e S X RS S,

N, OptaPlanner FEBhERZFhAH :

staff/Patient Ros ters : ©iAEBITH nurses I EN R RIEEHBASE,

FiHEZEK : EABTRIERE. RE. BlAKVCET.

shop Schedules : BRERFHIT. THENEAFITTXIF] workforce £558L%1.

B B RIRERE (MXEMAIL) kx/MERE,

BIHSBEEARFE ; b2, STHRHAROER (AT, 5re. NENLR) .

OptaPlanner 2 Apache Z#FrIHE 2.0 TRIFHREH. B2 100% B4 Java, TEXZH Java B
VM) LiE1T.

31.1. it &la)E

RIBARMTREEERS, 7008 2—MxtEBiR. SEBRTUSEMBE, Fim:

RAEFIE - SH&EARERER R

&AMEERN S A - &EB IR RERERIME I,

BAEATHEFNHSE - REBRRIEEZEATHEHEK,
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5 313= 28 EM OPTAPLANNER it

SHLXEE B PREENBUA TR A BTREE, Hlm, UTHIRATEERZRE -

s} (] 2

budget

PEEB T, MHLER. F. F. OITEAL. AR

RN AEES X EFRERMEFERS, MANAALENMIE, ERAFEHNSHIHEEKSRBNES
ﬁo

YTHEf9EERY OptaPlanner B Java Fifg A BB RA G EERBL. B heuristics
metaheuristics &3k, BAEAANZBUTE.

31.2. BLXIFIEiFhEg NP SEE M

REAF 7522 NP-complete 3¢ NP-hard, XEWKEN AL TIES :

SN, AR UER ER R RUBRE,

S ERI ] DA B A R R T R,

2 T RRER S GE L S HUAR B, RMAE LR HARGE :

brute iaHIE % (BMEEELHITEK) T,

pimn, —PREFE, IME HASHE 4, BEBRARATH, X2EiMRESRETH
ERAE.
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B FERAEHILLEE, OptaPlanner TEf RIS T R BHE Y R H =,

31.3. AT ALK SRR TR

ITFEBE RS BRAE.

SRBRAZREHMT -

ATRERIER TS

ARENRRGEREMRRALRE, TREREIBAEMBEMNRG. MMHEEEFERER
BENBRAR, HPRSBRHREBIFERA,

AITEER AR

ATHARAREAIWIMMEM (1) BLRNBRARE. AITHRRARBERN T rIsEnMR
RAR. BNEAATHNERAR. STTTNERARBE— N ATRNERAR.

REMRAR

RERRAEEZEARSOBNMRAR. MXFEEERARVNREMRAR. MERET
THRRAR, ENBEARE—ITERRAR, BREBRRARAFRAT,

BRREMRRAE

RIFNBRAERBRARE, EIRENFPRIZLRRENRSSEH, RBNRERRAEATREA
1, FERBHNE, X2RENBRAE,

Counterintuively, FEERNARARHEFEX (MRFLEHITR) , AMEERNMBUESE.

£ planner-engine £ & X# KPR, KSBLHEBMAERETENBRRAR. HTFTERE
RERRARE, RIS FEAGATA NIRRT RN FE.

OptaPlanner 3ZRF—EREEZE, MESBUbE T X EF R ARG B X ETRENARAE.

RIEAG, F&fibBEahH e Ely, BEEMS T M, £/ OptaPlanner, #&EaILIfE XML 5K
KRB LTrhES RS R E IR B X,
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31.4. BRI AIERZR

BE, IFRPEELERALSBRE

(77) BELIFR FaehIn]E,

i, —AEIMITERN RN AT BEBRE,

MRATLORG, WINGZIR (77) BEUR.

fim, Teacher A FHEHEM A THHTHE.

BB A IEMZR :

MRETEE, ROARI ERIELTR (L) .

#li0, Teacher B EX{ELEH—B LHF,

5 313= 28 EM OPTAPLANNER it

—EEXNBREERS, BLENEE=/7HBZLRHEZSG], M hard. medium ] soft 23R,

XEERRFIE LT HRIRE g2 8018 (BHFREEY 8 . SXNESNENMERARBEIUS BN
A£. M OptaPlanner I, SHERHFILIEAMANRIIESHE, M Java, =XEHTE Drools BN,

XRRENKEHFERE, TR,

31.5. ZIiEf9EEH OPTAPLANNER =4

Red Hat Process Automation Manager 124t 7 JL4* OptaPlanner =fil, #EalLUGEREIKE, FHR

ERENHATENR, LHRENTEE,
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k

N
p 3
;

il

TIEF 245 Red Hat Process Automation Manager X {ThRA+ & S RAKTEH
iﬁo

H 5 OptaPlanner RBIRTLABRUR[AIE, XLEREEFAK contestsh £, TR M Contest F15IH
T contests. B©RINR TG, FEH —Hila9 BH9st FIL 589, ESLAg 7 5 MK R L TR
B AT -

BAHfA RE LSRR A B

S PRl

ZANELHIEE

R EEABREN FIRFIN AT ES 4 RBI5TR

kBFAH/FHEVZERRERIESS,

B Contests 124t T OptaPlanner 5% &4 AH RN EIRHLE,

3= 31.1. AR

=Pl i P\ Contest Bx4&#H
N queens TSR 256101k p v nqueens
(cheatable
(1Z&) & 256 )
H%RZ2 (5] 616
Feu L] 1NSEARR entity abrt 2400 B (B Cloudbalancing
ITE )
(1Z&) & IFL 800

#5222 [A] Warning
1076967
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N

traveling
salesman

Tennis

club JHE

R

TRARIST[A]
=

H2s E#r
v

LN

{5 RS [A]
B B
gl

entity dropped 980
{H InventoryService 980

Z2[A] 768 1072504

entity abrt 72

{H InventoryService 7

KB

IR Warning

entity abrt 10

{H abrt 320 #0 i8] 5

Kt

Z (] 768 101320

entity Equal 434

g abrt 25 0 A} [5] 20

Kt

IR Warning

entity Equal 50000

KB

Zo (7] AM184948

entity abrt 2740

& InventoryService

Z [ 768 1078380

FrA Vehicle B H entity abrt 2740

B InventoryService

Z[A] 768 1078380

5 313= 28 EM OPTAPLANNER it

Contest

FENEFR
By TSP
web

& (A%
f11E 30

& (B

11 30)

WL ITC

2007 FiR

PR 3

2012 % T

TR

ROADEF

TN ERR

# VRP

%

TN ERR

B VRP

%

BB

tsp

+nis

ST

curriculumCourse

machineReassighm
ent

vehiclerouting

vehiclerouting
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http://challenge.roadef.org/2012/en/
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Bl

TR
il

£S5 98

Z i3 ]
=

Nurse
rostering

traveling
tournamen
t

ELlE4:0iR]
[

Ka
=5,
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UM FEE)

1 DRFERR

BB FEZE)

2 DR (JZREEH)

(2 )

Kt
B

TSR R
(

K

E)

TSR R
(17

E)

KB

TSR

8)

(27

Kt

TSR
(

KB

E)

.\

entity Equal 640

{8 fsanitize ?
sHistoryLimit ?

WREE ?

entity Equal 500

{E InventoryService 520

#3=72[A 768 1071168

entity abrt 1096

& InventoryService 80

#0 B 1A] 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

{E InventoryService 100

#0 B[R] 288

BxRZE[H 768
10720078

entity abrt 11
{£=1000

ERZ(E 768 1074

Contest

2013 FJ1
FRELH
MISTA

BB
IR 3L

BSMITC
2007 &R
B 1

HHSE INRC
2010

NPT
BTTP

NNFEES
# ICON
Energy

BB
IR 3L

B<ATH

projectjobschedulin

g

taskassigning

i A

nurserostering

travelingtournament

cheaptimeschedulin

g


http://gent.cs.kuleuven.be/mista2013challenge/
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

N -4

SUAE TSR
(2%=)

sttour TSR

1 DRSFERR

INBYRFEE)

flightcrew — 1SE4RZE
VAR
(172 8)
TR FREE

INMBYRFELE)

31.6. N QUEENS

£ n AKRIVMREE n queens, LAMEREEHABGE,

queuzzle, En=8:

K

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

#3}RZ[H) 768 107552

entity dropped 47
{§ abrt 48

3Rz t% 768 10159

entity dropped 4375
{H abrt 750

32705 2.4 10712578

5 313= 28 EM OPTAPLANNER it

Contest

BB
IR 3L

BB

IR 3L

BB
11 3L

B<ATH

T

sttour

flightcrewschedulin
g

&% WM n queens puzzle 2 8 1
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Wir
iy

2R -
[
HEAEHRM n 5F0 n 17,
[
EEHR LEBE n queens,
[
TEMEBBGERAME, queen AIBGHRI—HEM. FEESER 1 H AL H b,
AXEEEFEANNRE S
BUMBRARATHER -
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31.1. M= RERA AR

@

W N = O

LA ARZERMN, FN queens A1 ] BO sILMEERG:E (HELLaTLLE BO #1 DO) . fER
queen BO 2B E "R # queens"AJR, {BRMIF "place n queens” £,

LUFR—NIERIERAE -

31.2. Four quele queuzzle MIEMfR A E
A B C D

g

i

i

W N +H O

FIBZREBEHR, HILMREREIER,

HER, XZH n MACBEZSNERNBRAR, BINFERNAERRE n NE—ERRRT
X, MAZNKE n EHTRNIERBRAE.

] RBIA /N

4queens has 4 queens with a search space of 256.
8queens has 8 queens with a search space of 10"7.
16queens has 16 queens with a search space of 10719.
32queens has 32 queens with a search space of 10"48.
64queens has 64 queens with a search space of 107115.
256queens has 256 queens with a search space of 10"616.
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N queens REINSEILAEE AL, RACHENFFROINIIGE. KW, EaLEZRBLE 64
queens, HHT—LFAE, EEHET, FHEHLE 5000 queens FF,

31.6.1. N queens Byt ZY

XN BV P LR A R P 5% [T,

oyf-dc7 ki

LF G152 o] LU T (EEE SR I R A R ] &,

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 FREFZEH.
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Queen ZHIF—1 Column (#1471 : 0 X5 A, 1 4% B,...) #I—7 Row (its 17, #I#0
o0ft&Fsro, 12771,..).

B LURIE YR T i1 A AT HIEE 1T

SYRITZSI MR Z LA TS,

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

private SimpleScore score;

// ... getters and setters

BEHBERTGFE

H NQueens SEAIEZAE Queen SLAIBGFIZ, E4& Solution Lk, TIFtetss. #HE
RIEM Solver H123E,

R, P91 queens F<AIf, NQueens getN () 22k 4,

/& 31.3. Four Queens BIER G E

@

W N H O

7 31.2. BT PHGER TG FiF g
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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

LH1P queens ZZ[E—FN], {TEbREZ, H(H)F(*), ENTaTLEER T,

31.7. =

BHHXETOIBGiERS, 1525 Red Hat build of OptaPlanner quick start Guide,

31.8. TRAVELING SALESMAN (TSP - TRAVELING SALESMAN /&)

BRIEBIIE, HE— PRy i salesman &42 5 4,

ZI & Wikipedia FE X, E&il & il Eix/ ZIHEadie —, 2, HEHLHRS, JEER
EHRY G —E S, LURRMZIR, AT IHR,

(B

dj38 has 38 cities with a search space of 10"43.
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 107976.
lu980 has 980 cities with a search space of 10"2504.

1] BRI

BKE TSP BYHHAEX, (EITERERR, B9X2E—1 NP-hard /& (A ZBARAFE) , Z/H
TEIEERFEERTN], HEIH dataset BIREBRI G FATERKE -
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https://access.redhat.com/documentation/zh-cn/red_hat_process_automation_manager/7.13/html-single/developing_solvers_with_red_hat_build_of_optaplanner_in_red_hat_process_automation_manager#assembly-optaplanner-quickstarts_developing-solvers
https://en.wikipedia.org/wiki/Travelling_salesman_problem
http://www.math.uwaterloo.ca/tsp/
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TSP 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

31.9. TENNIS CLUB 73

#/& 10nis club ZBEPI NI 105 HEBT, FHXPYIT =2 B0 T

TELH -
[ ]
M2 : I X RS — X,
[ ]
o[ - —LLi fFE— L HHTF 5T,
Medium £V :
[ ]

RFRE : A L% (JLF) 898 ],
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HBR# -
[ ]
W EBGEI : FTEIA A £ Bt Z 1 EIA 28 — 1G5 X% 3,
JAJRIA

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

K 31.4. 1R
Tennis class diagram
[ Day | [ Team ]
1 1 1 ]
[ UnavailabilityPenalty | @PlanningVariable
4 @~PlanningEntity
[ TeamAssignment ]

L

@PlanningEntityCollectionProperty
@~PlanningSolution

[ TennisSolution

31.10. R HE

FE ST RIE B EE N RN, 2N BT REEIFEEN ],
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LI -

JEHZR : BN IRBEIRIA 4 FE fd — ZE ],

FriZE 5% : — P AERNEZA TR ATEHIAE K,

DEHEHEE : RNPEEEE TAIERKES5E,

R —X TR - EELHHEZ XBIE K,

Medium 23K :

BHZEA : —PATERIITER T ELEA K, MHEEHE,
Z;VO

HBR#Y -

BRI EL i : REITHAERN,

KW EBGRE : TP WK E D T B ] B

A ZF RN HTHIE

EBARWN : W TREBPIHHTRWRIIHE, R THEFEIH—FEN,

B BEABIZEN] : RE— T ABIEHTH, WZEHEEERK, LESN RS

A, FIEMI TR ZRZ RN,

FBIEEY : MR—PAFZEBHTHDIHRK, ENIZEB 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.

31.11. iFEERE/Z (ITC 2007 FiRER 3 - HEFIFEZHE)

174

ZHETIRRABTHA — P, HA—T B,

LI -

ZIHZE : ZINTBETE IR —HIRAREH T o

[ ]
AR : (FRRTBETE R —HT T HHE BN
[ ]
EH : By G BEAE I —HT I B A,
[ ]
T aEEH CiENHEEISE) : BAFFREN RS B T E BT THER,
HBR# -
[ ]
EHEE : BHEEFN Y FZRIEEHPHHE,
[ ]

RMTFH : HRI—IREHH AKX E iR DPBIXH,
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IRERE : BT HERIRER R NEEESE (FEESEBIHITA) .

FIEEE : 15 GRIREH R A 2 5 B E a6 5 1.

NG 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.

comp02 has 71 teachers, 70 curricula, 82 courses, 283 lectures, 25 periods, 16 rooms and 513
unavailable period constraints with a search space of 10"736.

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 101381.

compO06 has 87 teachers, 70 curricula, 108 courses, 361 lectures, 25 periods, 18 rooms and 632
unavailable period constraints with a search space of 101957.

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 101381.

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.

175


http://www.cs.qub.ac.uk/itc2007/curriculmcourse/course_curriculm_index.htm
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A 31.5. 1EEETY
Curriculum course class diagram
[ Teacher | [ Day ]
1 1
| Curriculum ] [ Timeslot |
* 1
[ Course | [ Period ] [ Room
1 1 1
@PlanningVariable
@PlanningVariable
. @~PlanningEntity |
[ Lecture ]

@PlanningEntityCollectionProperty

@PlanningSolution

[ CourseSchedule

31.12. }lZEH 7 H(GOOGLE ROADEF 2012)

DT NHE, ATENECEBEY (KILI) 2, STIIEFEFNZE (41 CPU =t

RAM) B9#E, X2 Cloud Balancing 7~#Ifg—1 & 7 € 78k &,

LI -

RABE : TEEE L FEHNFZIIFN KIRIIRABE,

M2 : [B—fRS B A T BBl 25 L5 1T,

B : HFFIE— RS B S B & M,

B - AR TFRAIRS B9 A R MRS 8958 51T
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I A : BRI EG, aTLUT ARG HLEE 5T 2 bl s IR A B &,

HBR# -

load : TR FEWEFHIFN KR L LB E,

balances : i1 FH&FE W& LRaTHER, NLlUe2 B2,

HEBIRE : RERBEBIIHE,

RETIBHE : REBREBZIHE,

lEsiT B : FRAEMILET A BEIPlE B 4H 75— TFETF A-B BIB 51K,

XA Google ROADEF/EURO Challenge ;£ X, 2012 4,
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http://challenge.roadef.org/2012/en/
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Cloud optimization is like Tetris

&
o cru cu 5 ] cPU
Memory Memory “ Memory
CPU CPU CPU
Memory Memory Memory
Metwork E Network Network r
Traditional algorithm OptaPlanner
{Construction Heuristic) (Construction Heuristic + Local Search)
‘?‘Gﬁ\% :BO% :100% 180% !100%
CPU ! CPU
Network Network
CPU CPU
Q Memory Q Memory
MNetwork : ! MNetwork

Metwork Netwaork
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K 31.6. HHEELHK
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 10"150000.

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 31.7. 1R

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

@PlanningSolution

[ MachineReassignment ]

31.13. Z A
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HRFRFN, EFFNE BN RIFRGAE. BTFRBALUGZTE #HRS, (BREE
AR,

21

! 17 11

!
67 / 100 ”
J'II 7

! P 99 /100
| s
! -
! ,ff
d ¢ 23 15
.ll f 3
! ’ 2R 2
! A ._',-‘E =a
|'l 1.—"’ __a-‘;

\\
9y /100
\‘\1 - /
11 o7 /100 %

82,100
A5 . 5
o]
0 iﬁ
= Customer: demand 32 customers 742'69 fUE‘I

Bt 7 ZEKIGH(CVRP)H, HEH—1EEHHE(CVRPTW)HIZE,

PELH -

BREE : —FEREZRREZTH, HKlaCHEE.,

Wi & (I(XZ£ CVRPTW #1) :
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Z] : M—PMIEE 7 —MiERGEZER H,

B/ RRF FFEERS 1] - S5 AR IF LERR S5 F I B <

B/ Ea ] - B a2 E, FHAUEBEHA, BUAEFEEEH I EHE
ﬁﬂﬁ% o

BEFELHR - & B A TE, F AL 1,

HBR# -

HEBE : iR F RS BB ) (i % G AE)

VRP Web [E X 7 &HE X i 1 217 3(CVRP) & B/ [H/F5(CVRPTW),
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A 31.8. MEEK
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
Optional o RV ey, NEPIT B T 3 ton 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 knowledge 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 (REW IHE)

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

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
107170.

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 10"61.
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-nd6-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 10"93.
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
;?)/:gon_OZS_R101 has 1 depots, 25 vehicles and 25 customers with a search space of
A
;g/:gv'on_025_R201 has 1 depots, 25 vehicles and 25 customers with a search space of
A
égljgon_OQS_RC101 has 1 depots, 25 vehicles and 25 customers with a search space of
A
;gljgon_OQS_RCZO1 has 1 depots, 25 vehicles and 25 customers with a search space of
A
;g/:gv'on_100_c101 has 1 depots, 25 vehicles and 100 customers with a search space of
A
.;?)/;r?vin_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_mO_RZm has 1 depots, 25 vehicles and 100 customers with a search space of
A
;?)/;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
Loonfiz}ger_0200_02_2_1 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%nfig}ger_OZOO_Rz_Z_1 has 1 depots, 50 vehicles and 200 customers with a search space of
A
lloonjig}ger_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
10M571.

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
1072195.

Homberger_0800_C2 8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

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

Homberger_0800_R2 8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1072195.

Homberger_0800_RC1_8 1 has 1 depots, 200 vehicles and 800 customers with a search space of
1012195.

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.

31.13.1. Vehicle #§/1H91 27
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Vehicle routing class diagram

@~PlanningSolution

[ VehicleRoutingSolution ]
@PlanningEntityCollectionProperty
@PlanningEntity
[ Standstill ]<l Customer [ —
& & . .
@PlanningVariable read:,lleme Shadow variables
l. lousStandstil dueTime
previousstandst serviceDuration | E'"“'a!“mgz -
0.1 . . previous3.departure Time
nextCustomer arrivalTime - + travelTime
e departureTime -
vehicle ... ... departureTime =
e max(arrivalTime, readyTime)
1 + serviceDuration
| Vehicle | : - )

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

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

(&[N [F] B EE I B AR EE I A E & shadow ZFETNEE, XEF BRI B EAMIAR R, K
arrivalTime #i] departureTime /& ol LI 7E it 2 2 L G 1 o] /.,

BRI FIHTT FIATT X

TEDISE SR, TR ERERAE i E & - oA s R, MW SSE9AEEF T, 1R
BE:
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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 @ ) —
. road distance | @ :
m 1244125 .
e | » ™
- T ™
L e © . ¢ 2327.32km 118 632 sec
... driving time AR 3.8% worse 4.0% worse
T © ™. 224315km 115516 sec
™ g* H _ - best 1.2% worse
., y 2 300.32 km 114 105 sec
ool 2.5% worse best

XNFUAEEE, SHFEE, REALIEHEH T RZIABES (HRETTGITE) . XAERBEARETF
BB, B LUEZENE, 18K EMINEIIEE. BTG LT Ui EHEREAE, W
GraphHopper (A, BEZ Java 5/%) . Open MapQuest (Web fE%) #1 Google Maps & /i
APl (Web fR%) .
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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

Google Maps
REST Client

o

‘s%  |GraphHopper
' REST or local

Render in browser

Google Maps
JavaScript

Leaflet.js
JavaScript

Fetch distance matrix
for every pair of locations

@ ABCD

i

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 i S

=2 OptaPlanner

Optimize trips
under hard and soft constraints

@ ABCD

Dowm> 4|7

50
30
30
30
50

HE LR UEHE, BIMFXFFAAGH] Leaflet #] Google Maps,
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https://developers.google.com/maps/
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Leaflet.js Google Maps

. , ‘ﬁ ' g ~a—r -
R
F FANOEGEM B, ST Map Satelllte

-‘ T

Denain

Le ﬂueanay o ‘] -
g nutnnye Aymerles
Ca{g-;l__ry e

F'a.rc natLyJ—n

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

B ZE g LI#H GraphHopper 2t Google Map Directions ZEB[E5 A I, 102/ FiEH 1585 L
HEE, CoERTHFEUETIKRSIE :
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Beriﬁ en
Og |

Aarsézhot :

aﬂburd‘in e _ )
Garvln i : . i g schleide
- Samt Amand e Eaux - d -

0 v 3 i ; g Malmedy
: - i : T
" ", 3 _ -]
' L Denain MEUES'J Hsiennes
- o o 3
e Eambral Le Quesnoy. . ‘) g

Ca udry Aulnoye-Aymeries

Luxembourg

Clty
Saint-Just-en- ChaUSsée

s Ty

Chauny Laon I _
L g ~Rethel ) nart ~y DE‘
fiepciles ™t 4 % s o
au!.r'sls <) cnmnlédne : Bl Map data ©2015 GeoBams—DEfBKG{@QUEIB] Googie | Terms of Usé - Reportamﬂp error

YR Te;gmer
Noyu

HIED, TEPTT 522 ER S OptaPlanner #{&HBIAEEIE1EFR . G140 : GraphHopper #iA
EERRBIEH, T 2REEH, TZ&H km (£ miles) &#89 GPS B#HIF (L1 OptaPlanner
HRAZHIZEZE :
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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

Goal: fastest trip
using shortest GPS routes

using shortest GPS routes

H| 4 0min
30|" n I-\_B_. D
. 50min
/" 30mi e
F ..ll
N g,
S50min
rA * C r B ] D * A * B ¥ C * D *
60 + 50+ 30 + 30 + 40 = 210km 50 + 30 + 30 + 40 + 50 = 200min
optima suboptimal
Fastest GPS routes Goal: shortest trip Goal: fastest trip

using fastest GPS routes using fastest GPS routes

ate inequality!
C  60km Violates iriangle inecualiy! = gn 2

I A=lC £ AB + B
30 Omin 90 £ 20 + 30 304.5,-%
"B D B Ip
30min e t ) 40km 1 40km
30k (0min _A30kn
7~ 30mi Tn?il .m_
A~ 60k g A~ 60w g

50min

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

G2 TREXT A, A ZHE T HERERBE - R EREARRIESRE, EIIE—R#5S, ©
NS FEZALBIER, TR, REH RGNS EHRD 2R,

31.14. i EW 1 E

LU I RIA TR X VAT FAl, LURIMETRZER, FNMELEBETE—E5. (FAl oL@ T

A HAAT : F1 T EEE—FATER, BN T FEBIFZEN ], B LR R ER, X2
— R (FA RIS 1 B — R .
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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

PELHE -

RV IESEZR - Rl REETE R AT B RIS fE A TR /= 57,

HREE : TEREFE TR %R,

FREAH (ER—TH PN ZITRE) 2R (FEABFELITHE)

HRE A (BXTBEE) T a5 (ArAXTRANEE

Medium 2J51 :

IEEER S E : REHDETEIfFEE0] 5 (makespan),
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HBR# -

Total makespan : &=/MEZP £ 77 H 15 EBIfF S0 1],

Z 5 MISTA 2013 #4 £ X,

[

194

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.

31.15. 52

FENMES HEE R T SYHH] spot, FNMEFSEBE—TFEN I, EFERTIXPHI S5
”/‘.;70

TELH -
[ ]
BEE : FMEEEEE— KB NMERE, A T T ERT X LR EE,
HEH 0 275 :
[ ]
Critical f£%5 : EjSE5C XIS, HFEBEFZFREMLEI,
5 1 BIRRE :
[ ]
&/ME makespan : Z55Z e AT A FES5 890 1H],
[o]
B, BHAMIHRZHITEGTHLS, A THERK, MinLIERF/IGEH-FH,
R 2 2 -
[ ]
FEF - ISR FRIESEHKEEMFS, HIMIEER,
K5 3 BIRR#E :
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°
REHS : RIRTHRREHES,
K 31.9. MEETK
Task assigning
Optimize the task queue of every employee by reassigning and reordering tasks.

P Employees Users

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
s I S S S Y T ST NS T T AT S S S PEYI'D”S'EWiCBS
@% (F2 X &1 T[St X&) T

N _ _ _ Call centers
- Critical priority - Medium priority

;f\.’ : [‘-I-I ¢ ][‘.I.I T Pl ] Lunch Tax auditers

"-.. Requires French skill

= _ faimess Recruitement
R4 [@:$ 1‘5?][‘0-$ J‘?]L'-""“" [@:T "’]{{o- 4 ] interviewing

“--..Has health care affinity

Maximize throughput

_ == == A Mortgage
o @7 @5 )
F : J approval
Lacks affinity, takes longer ~ - Starts between 12:00 and 13:30

[AJEA

196

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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& 31.10. 1R

Task assigning class diagram

[ Skill ]

* *

| TaskType |

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

*

@PlanningEntityCollectionProperty

@PlanningSolution

[ TaskAssigningSolution ]

31.16. ZiliflZ (ITC 2007 FREx 1 - Zix)

FFEZ LT RALLI T, 215 e LU [ —H I A E 48R B9 22 ),
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Examination Ann [ History | Math |
timetabling Bobby [ History | Math |
Assign each exam Carla [ HiStUFy ]
aperiod and Dan [ Math |[Chem
Edna Chem| Bio | Geo|
Fred [ Bio | [ Eng |
Greg Geo | Eng
Most students first OptaPlanner
Room X ||RoomY Room X ||RoomY
4 seats 3 seats 4 seats 3 seats
_ [ History | [Chem Chem| Eng | [ History |
Mon 09:00 IA C
_ ] Math
Fri 09:00 m -
Fri 14:00 53;:’9
same time —
LR -

ZHR : IR —H I RAAFZEZ GBI 1 R,

FBlHEE

: BB B W IRENT BT A,

HGIEJFFSERT ] : BB BIFFEE0T [ A B 3o

HEXBIERE Oy BEEIEE) -

coindence : HPNEERIZ X SAEFFHEIRIBIHR (18 AEEX 2 REFRERE) -

HER - B TNEEBE H TS FAfEIRIBIRER,
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& B TNEEZ ARG, SAHE—RI AR T8 ERE i,

HEXBELIR (v BIEESE) -

BT : —TMNEEBIZ R TS EMRMZ A HZR 2,

HR# (REERBEZEIS)

A—AFBEELEBH1EiH,

E— AT BERIR FIBERTE R,

[P : EZ GBI E RN ZE R % B,

BEEIFEN I : HEEI N ZRE TG FFEEH B H 5 i,

Btz : £ RYBTEN FSE VA B E i,

/&M penalty (B 1TEIFESRE) : BLYR (BAMNEEDTR) .

room penalty (B EHIEEIEE) : FLE R HN G2,

EREIAE LT WX BHEE,

X PNEEH EER ESETTF 2007 FiRER 1 X, Geoffrey De Smet fEiz#H, (EHEEH

OptaPlanner jk%, 2E, MIBAEBSH{T 7 IREHH,

(B
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http://www.cs.qub.ac.uk/itc2007/examtrack/exam_track_index.htm
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31.

200

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.

16.1. FFZ i i ERgHERE

FHZZ 7 Z BT -
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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.
- rightTopic
1
1 1
Topic
-id : long
- duration : int
- frontLoadLarge : boolean 1
1.#*
- stludentList
O”.{.
Student
-id : long

g

<<singleton==>
InstitutionParametrization

- twaolnARowPenality @ int
- twolnADayPenality : int
- periodSpreadlLength : int

Examination |———>1 . periodSpreadPenality : int
1 - mixedDurationPenality : int
- frontLoadl argeTopicSize : int
1 - examlist - frontLoadLastPeriodSize : int
- frontLoadPenality : int
l”:Q:
<<@PlanningEntity>=>
= Exam
-id :long
- room
. | f =
1/ topic 0. * II— period N
l \I.-" \\“\\
B - Room
Period 1
- -id : long
-id i long . . . - capacity : int
- startDateTlmeIStrlng . String - penalty : It
- periodindex : int
- daylndex : int
- duration : int
- penalty : int

- frontLoadLast : boolean

PeriodHardConstraint

- leftTopic | _ id : long

- rightTopic
1

61—//— RoomHardConstraint
topic

-id: long

1

<<enum==
PeriodHardConstraintType

- COINCIDEMNCE : int
- EXCLUSION : int
- AFTER :int

A
MNot asserted into the working
memory

]

<<enum=>
RoomHardConstraintType

- ROOM_EXCLUSIVE : int

% 313 ZL¥EH9EEA OPTAPLANNER & 1Y

HEE, BIIBHFZRABESHE L RERMEH RE, GRAIES, Tl LORHE (X214

LK) , LelsE s EE B X, T8, Period #l Room LAl AT ERBAFALEXZT
(ENTEHEH9ES, HERRM—LFZE—F) .

31.17. 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 -

EERPEHIFEE (WE) : FrEZILEEFES S AT,

KEHRE : 7 TEXREHT—REH

BRI, WHEEBFERXLRER, EUMTTRERFSXLABTE X HRE, T @2

RINDHIRARE : BT ATHFEELHEEL x N, By 12 (RAFRE
) .

RPAFZTEXE : FPATHFEGE—THHIx By X (RAFREL)) ZHI
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#0

RPURZBIZENX : FTATHFELE—THE X By XZHBEK (RATFRE
27) o

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

TR : FTNATHFEE — T RASIRE LFXTLE,

JEIARFEITBIFARER X FIa— 3 TIa—/EARBIEEE L AL BB A A IR F 38 K
ﬂ o

THFEEA : —[THTZBHETRBAR, O, KEBEE, EAN TR

o

Hig 245H : R THLZULERPMEX,

XFiEK : RIFHFLZABE—XLTHE,

Hig F3F - A TH2ZRIEENEE,

EBEK : R TTESIENE,

AEIREE : BT EERI R LI E X e B A 09 5 T B

XA 2010 fEE)R Nurse Rosterionion E X,
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& 31.12. fMEEHK

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 department
G_Q = =1 = = = Free Free
A
Mo weekend work
— Shifts
NurseRostering benchmark Average Min/Max # datasets Biggest dataset
. 0/ +19% 752 assignments
E m p onee WEI |'be N g +53 0 +85% <0 50 employees
OptaPlanner versus traditional algorithm with domain knowledge 5 mins Tabu Search vs First Fit Decreasing
Don't believe us? Run our open benchmarks yourself: https://www.optaplanner.org/code/benchmarks.html
[AJEA 2

B =7 dataset K :

[ ]
Sprint : AL Ty A i fFR,
[ ]
Medium: BAHTLLS 80y fir g2,
[ ]
long : BAHIEEIL N RBER,
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 10"160.

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

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

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

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

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

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

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 107906.

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 101906.

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 10"626.
medium_late02 has 1 skills, 4 shiftTypes, 7 patterns, 3 contracts, 30 employees, 28 shiftDates, 428
shiftAssignments and 390 requests with a search space of 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 1071250.

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

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

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

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

long_hint01 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 10"1257.

long_hint02 has 2 skills, 5 shiftTypes, 7 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 10"1257.

long_hint03 has 2 skills, 5 shiftTypes, 7 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 10"1257.

long late01 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.

long late02 has 2 skills, 5 shiftTypes, 9 patterns, 4 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.

long late03 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.

long late04 has 2 skills, 5 shiftTypes, 9 patterns, 4 contracts, 50 employees, 28 shiftDates, 752
shiftAssignments and 0 requests with a search space of 10"1277.

long late05 has 2 skills, 5 shiftTypes, 9 patterns, 3 contracts, 50 employees, 28 shiftDates, 740
shiftAssignments and 0 requests with a search space of 10"1257.
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A 31.13. EEER
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 ]

31.18. TRAVELING TOURNAMENT /=&(TTP)

HRITE n THI B2 1FBIPERC,
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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

Montréal Expos

Schedule each match in a day.

No consecutive _*

reverse match

< 3 consecutive
home matches

MON

(1 [MON]VS E
(2 [MONJVS[PHI|
(3 [MON]VS s
(4 awayto .
(5 awayto [PHI]
(6 awayto .

Total team distance: 2.011

0

|l. D

/. 337

ATL | < 3 consecutive 380

' away matches 665

745

“ Minimize total .
distance: 8.276 .

Total team distance: 2.127

—/W o

LI -
[ ]
FEI REXT B AEF T H T RIERIE - —2K,
[ ]
PN TEF AN (5] L 2B 52 £ PLiD,
[ ]
Bl FBEELE= PR TT 36 ELE = BRHIPT D,
[ ]
TEEE : SHIMER, TELZIEHA,
HBR# -
[ ]

RAREREATEHIA B9,
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#£ Michael Trick 5 (R 8Z1#7RiCR) EWBEX T HE,

[ A

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 10"126.
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-superi12 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.
107562.
101692.
10"838.
107999.
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http://mat.tepper.cmu.edu/TOURN/
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31.19. FEEHIHT IE] 5 E

LU IR X VIEATEES, LURABEERFBEERKE, BRNEENEmE. X& FRAEER
—HiE .

LI -
[ ]
TG I BR %Y : B TMESSeAAIE iR B BT FF 45 HIR 3T FF A5 BR % 5] )= 5
[ ]
RABE : FEEEIFENZEHFNTRNRATE,
[ ]
JEBIFIFKH] : IEDECESBIEGE, FE oI FRETRE, tHEEZE, dTUNEE
LUt 58 5 s JI K TR,
Medium £V :

HEREA - BB AT 289 S DD #E

BlasBBHRE - G 1IN ENFERERBREE, X FHTHERE (RARTFZ
HlEBgEZRNME) -

EFSHEBRE : FMESEEFE T BRHEE, XFRTEEEE (RARTF—RI R
HIEOME) .

/N FX A - i BHE 52K HBIAT BT [F BT 2 B B8,

HIRF (TEFIEITEE X H300)

BTG : EE TS5, T E8EE5,

XPAZH ICON Jii 1] 7E X,
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https://web.archive.org/web/20180318013828/http://iconchallenge.insight-centre.org/

(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
1072748.
sample09
1076668.
instance00 has 1 resources,
101595.

instance01 has 1 resources,
107599.

instance02 has 1 resources,
107599.

instance03 has 1 resources,
10"591.

instance04 has 1 resources,
107590.

instance05 has 2 resources,
107667.

instance06 has 2 resources,
107660.

instance07 has 2 resources,
107662.

instance08 has 2 resources,
107651.

instance09 has 2 resources,
1076509.

instance10 has 2 resources,
10"1657.

instance11 has 2 resources,
101644.

instance12 has 2 resources,
10"1637.

instance 13 has 2 resources,
10"1659.

instance14 has 2 resources,
1011643.

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,
10"3689.

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,
10115935.

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.

31.20. ®#Z K0 (PORTFOLIO (L1E)

REEFN T RIRZHIEN B E,

LI -

MEZERA : bhMETFR BT m T ETF R AL,

PR AEFFR ST EBL AW Markowitz 26 Theory #7577 X PACFZ |G F,

WX ER : X BEERAKE,

BRAGEH : BT EXEARANE,

HBR# -

RAAEHHTEIE R,

(B
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https://en.wikipedia.org/wiki/Modern_portfolio_theory
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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.

BABIBAEE KON, 1AFIFIREIE, LEIEHEFIRE X — 7 X Pk,
31.21. RRE
FFEN RN IS — N FIE, Timeslots BlEERER, 1 *.XIsx XHFHERAIZEA, ZXHE
&/ libreoffice 3t Excel %i#,
LR :
talk type of timeslot : 1/ 1CB9E A5 timeslot BIX] i 22 PR,
BIHTFATE : 1/ 1895 S ATEX] i HIH] 2T F.
EHZE - BN i BB TR A IRIAG ZE ],
X EATTRERS ] : FrEXIGH94X E A AR 157 IE BT A,
KEAHRE : I G BRI EERZLE A,
1B A R

X EAFEHRE : WRLEARBATZEL timelot 135, JATERSCHETT 1L
HER % bR s 2% — T,

K EABILFFIC : WRLEARBZIEBINT kER, H4HMMWBIFTE 5T RS
L RELINEHITIE.
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https://www.portfoliovisualizer.com/asset-correlations
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talk required timelot tag : 41:R—1" talk B ATEH timelot #555, WS AFFR 2B
BB IR SH timeslot,

FUERSAIEREE - HIRX IG R B Z LB I E3E, JEZBE A Z S FR A B4 1,

speaker required room tag : #1R4X SALHEFH] room trzss, WS AFFRATE S
W89 18 2 BE BB i b B9 1,

FENERIEE IR : WIRLEABRILBE RS, HhMWERIFEEEBTES
B2 BB Z bR B I,

talk required room tag : #I:R talk 25270 room #rss, WSARFRSEEABEEZ
tras B9 IH,

I ZE IR : HRAS 1 E — PN R B, JEZEIFRPISARE L5095
14,

LRt : REXFHFHIEr 5 TRV E tEE ST IHE,

X : IrATE T2 g A talk talk,

HBR# -

me track i : WP ESH AR ZE TR iEHE,

B : DT EE I E AR5 X P B9 it H .

ABZRRFAER : X FEABIRE, HERTICH, ZHET,

BORBHMYE : X FEIH, ERERDGTRZRRS BT 1EHE,
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HEZHY : X FE—HIEEY, RAEEMESSTRESHIEHE,

BB -

% S ERBIT T : MBR SN BHEE timelot 55, NAESFHFE 117628
BB — N,

X EATZEHINT ot P55 : HRXSEARBETAHI AR, HHMWAIHEIE
FEBTBEH D B REBE A bras 9N R,

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

talk undesired timeslot tag: A1 talk #H T RHEI timelot #55, W FNIFRDEAE
B bR Bs 1T H],

HHE B LBEIE : WRLEATBELEIIRE, KA EIAT G L2 5
B2 BB Z R B I E 2o

speaker undesired room t75 : WIRAX EABEFZEZHEAR, TN FHEEER
V1t 2B B E F b5 BB 1,

talk preferred room tag : #I:R talk EBE LIRS, TN FFRDESEEZR50
B,

talk undesired room tag: #1:Z talk anirdesired room #;%, AN IFES IS EE
Ztras BB IH,

BZXNE : IFARZET N ZHABIrE B LR PIIXHE (ER—XA) -
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& 31.14. HEE K

Conference scheduling

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

— Rooms Used by

Ve
10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

\':/ I W N T N TN AN (N AN SN SN SN NN N N Voxxed Zurich

Breakout1 [ E2 ] [ @ ) Lunon | & | \--';irl] EsB Red Hat Summit

large room
Shared theme: *.._ Large room
- Artificial Intelligence ~ for speaker
e - - —
cosonz (B (@) v (G 5] (57
.. Same technology .. Same
: - speaker

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

~~—— Talks

A2

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 10764.

72talks-12timeslots-10rooms has 72 talks, 12 timeslots and 10 rooms with a search space of
101149.

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.

31.22. STTOUR

MERFZFIRTBIFF, Eil W ErTHH,
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TELH -
[ ]
THEF N E T
[ ]
i R A BEZ BB 7o
Medium 23K :
[ ]
RAEBANR,
[ ]
w=IMER ST,
[ ]
"FEiE v,
HBR# -
[ ]
M58 I [E] HE ST 1],
JA[FA

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

31.23. FLIGHT CREW 5

IR R AL 7 15 e A B
LI -
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B tEE : BT HR AR ELENIEE. A1, flight ABO001 F% 2 1 il 3 R
2,

BB : A TREERN EM— 1505

EB TP [ (55 : TERTLZIH, 7 TRAEEHM arrival airport #iLF) departure
airport, V40, An ZA Brussels at 10:00, 7£{iiF 15:00 HIFTHHTHF X,

RILAETH : Zd TRAEMIEIR—XET/H, #IA, AniE 1-Feb EH PTO,

HBR % -

[ ]
B X AFE SR

[ ]
wREDEEASK

[ ]
F1N A T HY17 B rF 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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# 32 & THAIEHE#H) OPTAPLANNER 761

LU #; Red Hat build of OptaPlanner =6, {E/4IIEE ]/ M HEE#EE9 {PRODUCTPAM})
KA A E B —E8 5

TRE

HALTIEZ ] F i d89 Software Downloads il (ZFZER) , KM FhraZdisk

f—%/f': R FIRZK :

e REESE S

Version: 7.13.5

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

#25X rhpam-7.13.5-add-ons.zip X ¥, #ZEH] add-ons X1+ * &5 rhpam-7.13.5-planner-
engine.zip X,

28X rhpam-7.13.5-planner-engine.zip X1t.,

R

FEHRHY rhpam-7.13.5-planner-engine R &S LU T FH R FBIT OB :

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

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

32.1. 1577 OPTAPLANNER -6

ZIIEF5 R OptaPlanner B3 %1 abl, Fn&E#il FIEG, TEHHEETOIRIFFETIELE L
BRGE,
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https://access.redhat.com/jbossnetwork/restricted/listSoftware.html

5 32 3T THABMERN OPTAPLANNER RfI

STEREM

BB FTEHIER O, H E 32 F FEHZIEHER] OptaPlanner 7~ A,

TRE

B 2750, 157 rhpam-7.13.5-planner-engine/examples H-RHBFHALI T 5 — :

Linux 2t Mac:

I $ ./runExamples.sh

Windows :

I $ runExamples.bat

OptaPlanner Examples 25 [1¥5#T 7.

EFFE— P T OVIFE T Z TP,

i

Red Hat build of OptaPlanner }®# GUI #k#iTl, ©if IR #52#5) JYM Lim
17, BBEE—1

32.2. 7£ IDE #1517 OPTAPLANNER 7 #Ifj# (INTELLIJ. ECLIPSE 3t NETBEANS)

I RLEEHERFFLHIE(IDE), # Intellid. Eclipse 3¢ Netbeans, ZFalLlfEFF A EFE AT FEHT
OptaPlanner 14,

TERRE

BB THHIER T OptaPlanner i~6Y, 1 5 32 & F#ZLIEFER) OptaPlanner 7~61 A
#h,

TR
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#T7F OptaPlanner FBIfE T :

X1F Intellid ¢ Netbeans, FIKX 6V /pom.xml fEXFHiH, Maven £5k#58, #5
GFHESTHRFIRBZEE, RS X TS EPHIRRLL,

X/ F Eclipse, 7 /lexamples/binaries H-R#TF—#rFiH, ©fiF rhpam-7.13.5-
planner-engine H-% T,

FFATE A F —HHX A BRBPBIFTE JAR XXHEFIE classpath &1, {6
examples/binaries/optaplanner-examples-7.67.0.Final-redhat-00024.jar X {44,

5 Java JRE R src/main/java fil Java B E R src/main/resources, Efii F rhpam-
7.13.5-planner-engine/examples/sources/ HX T,

N\

1o

IEEATR,

(3

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

VM £ (a7#) : -Xmx512M -server -
Dorg.optaplanner.examples.dataDir=examples/sources/data

TEHR : example/sources
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& 33 3 BUSINESS CENTRAL #1# OPTAPLANNER Al] : i T4 ¥R

%8 33 & BUSINESS CENTRAL 4189 OPTAPLANNER A[] : R T & H B

o] LIFE Business Central B FRIZBE A T BiRrOITIH, ZTHZET T A0 %5
TFTE BT SSID T, FHEFLIIEHEER] OptaPlanner &£ ol gERIER T5 5,

e LUIE Business Central 138 ZHIACIEHR) i3 T -rostering WiH, 347, #a/LU#H Business
Central B1T0/&%iH.

i

Business Central 4189 employees -rostering 7~HITiH T S1EHIFEE, O THEH
REST API 1HELL XML &2 EHEE,

-
faEB
i
[
i

33.1. #£ BUSINESS CENTRAL #15Z EMPLOYEES ROSTERING 7615 H

Business Central 8751R% &l i F 2%/~ da IR DIEERI T HITIH., 7 THY rostering iBITIH % X
i HIBIEE, LURTZIIE# OptaPlanner B9 Z [0, #EHALUT 4 ZE8E/Z1T Business Central 189
17 TR M,

STEREM

Red Hat Process Automation Manager F## %%, BXLZFELET, 15506 #4 Red
Hat Process Automation Manager %%,

% B/55) 7 Red Hat Process Automation Manager, & #&X#, HEZEEHEAE admin
BRBGH /7 817 -& % Business Central,

SFE
1.
1£ Business Central #, zidi Menu — Design — Projects,
2.
TETIBCIER) MySpace ZE/HH#1, 2 Try Samples.
3.

MBI B Szt £ employees -rostering, /544 LA Ok ¥ FATIH,
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4.
BT RE S, #¥d Build & Deploy F&827 THY rostering 7<#,

EXHEBIRREBANA T ENTE % REAEE,

33.2. EFTHF A TERTOITH

A THY rostering -G H5E Business Central 18— HIBCEAIDIH, #aJLIfE 5 33.1 77
“ff Business Central #1558 employees rostering ~HITiH” &1 7 BT ZILTH.

B LGB A THIE MO EHT s BRI LUEEZXBIFAITE TE Business Central #16/2%HCH)
EUTIH.,

33.2.1. &7 TH rostering JiH

ZE7F Business Central HHIEFF L BA TG, BiAikiE ZTiH.,

SERRH
[ ]
Red Hat Process Automation Manager T#H %%,
[ ]
#EBEBE T Business Central, H{#HEEEE DA CEHHEFER,
Ak
1.
#F Business Central 4155 Menu — Design — Projects — Add Project £/ — 1\ 5iH.
2.

1£ Add Project &[4, EBEEZLITFFE :

Name : staff-rostering

Description (ali£) : &/ OptaPlanner B9 Employee rostering /7[&i(t1E, oIiRHE
HEBEEDBA TH T,
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B[ : g7 Configure Advanced Options 1&75 2] ID, Artifact ID FIRZ15 /5.

HID : 3T

TH#ID : AT

M&ZE 1 : INAPSHOT

H1; Add, fF57HZMF) Business Central Wi 57 H2/%,

33.2.2. [H[HIF LIRS

7 THT 1] /o] BT B T I TEEBITE T L T —F

THEXBGE : KEER D BIRFERE, MARAEEF Y, XTEECIH,

[T fED TR T, BHEHBHTFRNT (REHGDGRAFER) , A
Shift #l Employee, [H8IFEEEHIFTBE MEEBE HEE .

HRYSEAERTE : AR S X DI RAEREEE, A/ ShiftAssignment, H4IRTIH Eck

HIEHE A EE, RfttEHEEEt,

] LT 8 -

R B L THFLEZAE ?

WP KEEHEE EX HIFE ?

R B,

I RIS FEEH @PlanningEntity SEFEERE, sUEHLIIEGEE X1 #3089
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OptaPlanner dock H{TE X,

TR RIBE— T BT HRNZE, HALBHE—THETEEY,

AZBAOIRE — T HREHEE, T EERE—THIEE,

33.2.3. 7@ TEERTIH I8 B

EHEXTES, B # Business Central #5173 T E A1 B AT ZEHIHIEN R,

SERFL
[ ]
BB5EHE 5 33.2.1 77 “i%iE [ TH rostering TiH " 89T H % &,
A
1.
EHFHIER, =i JIH G E) Data Object, st 57 Add Asset — Data Object LI£
BRI R,
2.
FFE— N EHEN R ITH] a5 7y, ZKISEHF employees rostering.employeerostering fE77
HHa,
2 HE,
3.
1£ Data Objects ZfH, 1= +add FERFFFE FNE Timeslot data X/ %,
4,
1 id FEBH, #A endTime,
5.
Hifi Type FEIH THiFEH, #EeL#F LocalDateTime,
6.

saif; Create HHEE K7 — 1T FER.
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7.
FME—1FEER, BirEZS id startTime #] Type LocalDateTime,
8.
%2 Create,
9.
it FARY Save, LUR#F Timeslot HIEX R,
10.

Bt FABG x LI H] Data Objects ZHK, F&EIF) Assets FH,

1.
R RO LU F B IEX R R EEH -

# 33.1. 15
id KRB
name FR&
#33.2. AT
id 3]
name FRE
e employeerostering.employeerostering.Sk
ill[List]
#33.3. K%
id RE
requiredSkill employeerostering.employeerostering.Sk
ill
timeslot employeerostering.employeerostering.Ti
meslot
Z 33.4. DayOffRequest
id RE
date LocalDate
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id ]
RT employeerostering.employeerostering.E
mployee

Z 33.5. ShiftAssignment

x®

T employeerostering.employeerostering.E
mployee

[ &3 employeerostering.employeerostering.Sh

ift

BXONBEIEN ROGE Z 70, 17525 [T IEE R TR

33.2.3.1. BYEE T THY roster i1 BIS=4k

Ty T BRI T ]RSSOV — P if RS FIER T, i RS i A 7
OptaPlanner dock F1 T fHRGEHE X,

ELLT 255 ShiftAssignment B#EXT R E X H 17 T E MBI,

SERFM
[ ]
EEME Y 5EH 5 33.2.3 7 “Jyd TRER T H BIEHIFER" Eg4 OIS 1T A T CEEHI
I BHE X BN R FIHA LA,
R
1.
1EU7H Assets F# 1, #TFF ShiftAssignment data X/,
2.

1£ Data Objects HfaH, mAGHMET
2

JFE#TF OptaPlanner dock.
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3.
TEFE i RYSEAE,
4.
M ShiftAssignment data X/ FHIF I ZFit#F employees.
5.
7£ OptaPlanner dock 91, #£FF AT E,
#£ Value Range Id $i A £, #A employeesRange, iXAEil Sk zsm
@ValueRangeProvider 37, ol LU # i iZif & HH9 Source K EE,
planning ZFE 891835 FH#17 @ValueRangeProvider ;EFE X, @ValueRangeProvider
A BEREM id, ©# @PlanningVariable & ERangeProviderRefs 5/,
6.

X/ dock HHif; Save LURGHIENR,

33.2.3.2. 7 THY roster il BIER TG

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

TEREM

[ ]
BBHEI T # 33.2.3 T “ @ TRERTH CIBBHEER” fll 5 33.2.3.1 T “BIB R TH)
roster i/ GSAK” HIB9 2 B BIBEZ 1T A T H57E 7~ BT s B8 5 B R AL RS,

TRE

& [AL55#F EmployeeRoster B —NTBIEIE TR,

BIBLITFFE -

Z 33.6. EmployeeRoster

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

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 AR RTTE.
5.
72189 hard soft ## tREF 7 Solution Score Type, X217 EmployeeRoster #Ex]
RAPENERE P, T AR,
6.
EALUFE RN FE -
id 31t}
employeelList employeerostering.employeerostering.E
mployee[List]
7.
##¥ employees List FEJ5, 1TF OptaPlanner dock, #Ai£#¥ Planning Value Range
Provider #Z,
7 id £, ##A staff Range, /1] dock.,
8.

s i EAB Save REZHT”,
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33.2.4. (7 THIEETBRE

AT EEE— TR, AT B EEB EIE BB LR T BEHF R R TTF,

Business Central #1897 T1#5E A9 H 8L TR BRE -

ELIHR
[ ]
B TREASEXHT—REES
[ ]
A% ERE A THEEHIR IR 1B A R ELFERI R T 5B,
HER#

BB A TSI T —T 2,

WRE R FHK—K, AERBEF A RMAT,

@RI BR#IZE Business Central 413817 £l Hi-form DRL %l 85E X, talLifEfE#E S0,

33.2.4.1. DRL (Drools HiZS) H

DRL(Drools Rule) Il E#7E .drl XA X e EEE LB M, XL DRL X & Business
Central AT BRI 7= /E 20908, #aJLI{E Business Central SREI PO EEE DRL X t#, sbf#
/ Red Hat CodeReady Studio st A £k 4L HLZ(IDE)EAEBLIZEN], DRL XHaTLIEE— 1 st%
PR, EIIELEFINERME (TE7]) HIEE (XER) . Business Central #159 DRL i£if#55
Java, DRL 71 XML #2445 %5 2 27

DRL X a1 LU A -
DRL X f#HB9#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"

LUF7 6 DRL HJRZE T loan NS RFERS 89 FHRE -

loan Application age BR#IEIH N4

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

DRL XHEZHHZ NN, ZRIEE, FHeTLUE X AR 55 BRI e M & R A
B, DRL Bt &2 DRL XHAHIITEBSIL, HNEERESH, ArERM DRL 21#4 ol B i
g o
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F TSN PR B —BIE T, WREET A EFEIE DRL XHH R F1EIRIBIH
TEBHZR, THIELF, WBAEARSISEEZANER I rule name”) , LIBGIEaTEEHFIRG
GiF IR, FHIE AN E 2

4 DRL #I#EX 90T 5 H im0 2Bl F45 Business Central #1589 DRL X4 48/E895 B E#tE
1, BiUZAF—HHEPRITT, Bt Eha9EE 7% s L@ DRL HNF A,

33.2.4.2. {&/H DRL designer & X ;7 T ER#|

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

FHIL RO —1 2R, ERRERTHAIEZFIRT 10 IS T FHIEE9FHE.

A
1.
£F Business Central &1, Fiff Menu — Design — Projects # 71 H % #.
2.
2 Add Asset ~ DRL X1,
3.
1£ DRL XX ###% FEH1, #A complexScoreRules,
4,
#EF¥ employees rostering.employeerostering $# &,
5.
2 +Ok 0% DRL X 14,
6.
7F DRL %31 #5689 Model 51, #¥ Employee10HourShiftSpace #IE X 7 DRL X
-

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

£ Save fR#7 DRL X4,

BX0/E DRL XHHIFEZ158, 5S4 DRL i RFERS,

33.2.5. [EFH5-FHINNT 7 T E H OIBEAN

ol L& Business Central HIHG#5 A% i A (7 GV 7y id T % 7€ X BRI LT RBTHNY,

33.2.5.1. 15-FHW

75 F AN B FRI OVBLE NV 55 D BT Ul BIFE S A% 1125 o GBIV 55 HEM,  #5 F R it
IR T TE X HIBGBATN R, Fe R AT SR A BIFRAILET, T X BIHE AN 5 A B B 57—
F4iiEYy Drools Rule Language(DRL)#E,

G 15 FHINEX BIFT B BN, REB LA i F515-F AR T E A EH, HL-FAR—HHEF
BIZT". IS ERBEIER RAlGFHANE, a1 469 Data Objects LI 34 uF
FrB AT B ExI R & CIH S FARMI BRI R, FikEmmaTTiE.,

33.2.5.2. (Y& /H F 417 T tHe 3 EB9#5 F A

BalanceEmployeesShiftNumber 75 F#N BB —TNKLTHR, HtR LUS ol 815G F #6975 =0 7 7 T
DI, i OB — DB, ETEL I IEM, DL XEHN LS, @ Solver LIELHHT
FHRPLEH

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] 2
From Accumulate
All St [SshiftAssig; ] with
2. employee equal to :I $employee :|= a nﬂu} 1]
Custom Code Function
Function:| count($shiftAssignment)
THEN &
Soft Score - i i * i i
1 ($shiftCount.intValue() * $shiftCount.intValue()) - ﬂ] &4
(show
options...)
Messages Clear & |/ %
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SFE
1.
£F Business Central &1, Fiff Menu — Design — Projects # i1 H%#.
2.
s Add Asset ~ Guided Rule,
3.

# A BalanceEmployeesShiftNumber fE77 5| 2l £#, BFF employees
rostering.employeerostering &,

4,

2 Ok BYBH I,
5.

2 WHEN FB89

=P

FEF5M WHEN R14£,
6.

EANECIH Add a R H1E£ Employee, 47 +OK,
7.

Hifi Employee R{FEHRE, HFMZTEEFH $employee,
8.

AIIFE % B9 WHEN R4,

{£ From Accumulate R £ 7557 FIMEZ FHEHE Number fEAFLHEE, MTF
HGZEE Number,

FFZE L/ $shiftCount FHE Number RH4EH,

1£ From Accumulate T, HdiFmmER, ZKEM FhaFZLEF
ShiftAssignment fact £,

fFZFE £ 7 $shiftAssignment F5H1Z/ ShiftAssignment fact £,

AR H ShiftAssignment £, S/ Add a restrictions on a field T#:5Z&#
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#E employees,

M employees ZREZ B FHSIZeHEHE ST,

a.
it Fhriz el =09
HtRmeE, 55 Field value B OH#9 Bound Z&,
h.

M FH S d1E#E $employee,

{£ Function #£51, f#A count($shiftAssignment),

£ wordpress N ZEHH9
57
FEFM wordpressN =,

7£ Add a new action & [I1H1#£# Modify Soft Score, #iii +Ok,

LEHERALLFZRAR -
- ($shiftCount.intValue () *$shiftCount.intValue () )

1.
Hifi i EARY Validate K12 2 AT B NRHEE B K, WFRANI UKW, BRETES
Hrfd b B, 2 AN REIAT B, e E g ul AN E 8L 7 1k,

12.
i Save LURFZZHN,

BXOIBISRANBIE 258, HZMEMEZHN il RFER S

33.2.5.3. HEXT—HAZILCIBIE-FHN

OneEmployeeShiftPerDay #5-FHNGIE T —MELIH, AT —XB9EE, R TIEETR
B, X PNFEAEFIE- GBI 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 (& ||| %
A
1.
£F Business Central &1, Fiff Menu — Design — Projects 7 i H%#.
2.
£ Add Asset —~ Guided Rule,
3.

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

4,
52 Ok YN ZT,
5.
£ WHEN ZERH89
o
T WHEN 14,
6.
M Add a condition to rule & [J#:%fF Free form DRL,
7.

HEEHIZE DRL fEH1, FALIUFRHA -

$shiftAssignment : ShiftAssignment( employee != null )

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

WRAHES, TEEAIY BEER—XI 77— IHSECHI A T,
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8.
2 wordpress N FERH1H89
=
FEFM wordpressN =,
o.
M Add a new action &L]## Add free form DRL,
10.
TEEHIZ % DRL ¥, B ALUFRAE -
I scoreHolder.addHardConstraintMatch(kcontext, -1);
11.
Hidi 7 EfHY Validate X1 BAT AN R B E B, AR, BREEHE S
H b B A, 2B APEIATE AN, e E g A i E R 7y Lk,
12.

Hif7 Save LUREFZAN,

BXOIBIERHNINIEZIEE, HESIEAEREFHN 511 RFER

33.2.5.4. QIEE—RIGFHINLLGE TR ZAL B9 E K BE

ShiftReqiredSkillsAreMet guided #N G/ T —MELIH, LUHRATHFHEB#E DB T —/Effit
BERIR T, TERATISETOIH, XN HEEEFIE-FHIFINZ T A L3 O R,

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

Editor Overview Source Data Objects

EXTENDS - None - v
WHEN C%
There is a ShiftAssignment with:
employee is not null :I =]
= i ill] :shif i i 4 gl
[$requiredskill] :shift.requiredSkill. Choose... --- please choose --- 7/ a - U
[not bound]:employee.skills. Choose... :I excludes :I(x)= $requiredSkill =] =]
THEN &g
Hard Score 1 L
LY LUR 1
(show
options...)
Messages Clear & |/ %
25
e

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

238


https://access.redhat.com/documentation/zh-cn/red_hat_process_automation_manager/7.13/html-single/developing_decision_services_in_red_hat_process_automation_manager#assembly-guided-rules
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£ Add Asset — Guided Rule,

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

4,
2 Ok BIBH 5T,
5.
s WHEN EBd59
o7
FFM WHEN R4,
6.
£ Add a condition to rule E[1H#H9 ShiftAssignment, #i; +Ok.
7.

#77 ShiftAssignment £, M Add a limits on a field T FYZ A%
employees,

8.
ERITA G, Hifi T Z8Th5IZ, ZKEZEFE T2 null,
9.
#1417 ShiftAssignment ¥, 25 H 77 Expression %iti#5.
a.
i A G, #id7 [not bound] LIFTFF Expression 47t 45, HiFFkAXBERZT
& $requiredSkill, = Set,
b.
EiZiI A (/requiredSkill 35) , MB—P FHAIZHLEE Folt, REMTF—TF
HrPYZF It requiredSkill,
10.

#i17 ShiftAssignment ¥, 25 # 77 Expression %5,

it AR ([not bound] Z11) , MB—1 FHAZEFHEFE FT, HKEMTF—TFH
FFe it FE FEE,

239



Red Hat Process Automation Manager 7.13 Red Hat Process Automation Manager A[]

D.

HFF—1 FHIZARET ) s

T F—1 FHFEp, FEX LIGHER .

il BB B9
&

Ky, #E Field value BiO0H 5517 New formula #£1,

ERXIESFHA $requiredSkill,

1.

2 wordpress N FERH1H9
57
FEFM wordpressN =4,
12.
££ Add a new action B [1H1£# Modify Hard Score, #if7 +OK,
13.
EDBIRFREFTIA -1,
14.
it fa L ARG Validate K £8 BATEHNRHE S BH. RN UEEKIM, BEREHE
IR BT, E BN REIAT A, 2 EE R il A E R T 7 1E,
15.

Hif; Save LUREFZAN,

BXOIBISRANBIE 258, HZMEMEZHN il RFER S

33.2.5.5. I FEEFF BRI v KB9E - AN

DayOffRequest guided #Il=BIB—PNKLTHR, WRZRHEDE TiZFHIIN, WX T REATLE
FRBa 7 —iRA T, TEATIEETOIF, XTIFREEGIEFHIHNZ A TR,
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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() -
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
/III;E

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

£ Add Asset — Guided Rule,

#A DayOffRequest fE7 5| FHN L#, Bt employees
rostering.employeerostering &,

4,
i3 Ok BIBE I 5577,
5.
= WHEN FEHg
o
FFN WHEN A4,
6.
M Add a condition to rule &[J%#1:%£# Free form DRL,
7.
TEEHIZH DRL &, FALUTFRHA -
$dayOffRequest : DayOffRequest( )
ShiftAssignment( employee == $dayOffRequest.employee ,
shift.timeslot.startTime.toLocalDate() == $dayOffRequest.date )
WRFZEBHEDILS — NHTEXLEBIR AL, WEZRAFHEH, R TLURCEN S X
BIFEARH T o
8.
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£ wordpress N ZEHHg
57
FFM wordpressN R1E,

M Add a new action & 0+t Add free form DRL,

EFEHZY DRL #£d1, g ALUTFRAE -

I scoreHolder.addSoftConstraintMatch(kcontext, -100);

1.
Hifi i EARY Validate K12 2 Alr B NRHEE K, WFRANI UK, BRETES
Hrf b B A, BN PRI AL, e E i il A E EY R 7y Ak,

12.
i Save LURFZZHAN,

BXOIBISRANBIE 258, HZMEMEIEZHN i RFER S

33.2.6. 7 A TIEROIBMERZFAE

o[ LIZF Business Central it %74 Solver BZi&, Solver EZiE %1182 0 —MER B
&, HHETIHSERSETT.

SERR
[ ]
Red Hat Process Automation Manager T#HZ %,
[ ]
BEHRA T ERTOICIBHEE TR EHX 7T
%
1.
£F Business Central &, =i Menu — Projects, Z/gmitiEB9THITHE,
2.

7 Assets fI/AH, 5 Add Asset — Solver IZi&E
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1£ Create new Solver Ei& &1, F7#H9 Solver A &
EmployeeRosteringSolverConfig, /5= Ok,

XAFHTFF Solv er BCi&E X145,

1£ Score Director Factory BECIEAE A H, E X BE VA HIE X H KIE Zfifl, 3 TH]
rostering ~GIT &/ defaultKieBase,

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

it i EA B Validate, LUK 2 Score Director Factory BPiE 2 & IEMf, HIRIFuFE, #
REFTHE g B, ARG E A TR, BRI EE,

£ Save {77 Solver ICi&,

33.2.7. 1A TEERITEEE Solver 21

BRI LUK Solver BDE /T #EER Hja8 ik, BUAIERT, i1 #5IZR1EHT RO 5] RFMER /&L
A,

A THY rostering Z~BI5i B i%i& 51T 30 #.

TERRIF

BB R TEMTE R TATEEXT, 1 Business Central /& T
EmployeeRosteringSolverConfig solver Adi&, #1 5 33.2.6 77 “Jyid TER BB A 50"
A,

TRE

M Assets AT/ EmployeeRosteringSolverConfig, XfF#T7 Solv er Ii& %1145,

ZF Termination 284, = Add fEAT L2 BB AL T,
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3.

M T BYZe P IFEATE 789 Kb R, XRFEXUBEFTMIHAFR,
4.

ST 1] TT B B R e 1% 30 BEIAT 1H],
5.

Hiti i EA B9 Validate, LUK 2 Score Director Factory BPiE 22 IEMf, RIS UFXE, #
R POH S I B[, A EE A TR U, EEEEE,

£ Save &7z Solver IZi&,

33.3. &/ REST API 1/ R 08T

AP EXREH OB A T, #RTLIEA REST API 14 E,

BRI REST APl EEREELH), 2, EaLIEABEEHRFIACHIFERTGTE,

TERFA

RIEX X BT ERYE 75 % B FIEBE A THY rostering JiH, #alLEE A%, M
48 33.1 77 “f£ Business Central #128Z employees rostering 7-#ITiH” A, & EFLIE
TiH, 1% 33.2 77 “E#HtF A TEX R CITIE” A,

33.3.1. &/ REST API ;4 Solver

A& REST API EM solver 3204, /5 F 6 solver,

BF NG SR T FEABRE B — KA — T Y],

T

BERLLTFrk6)8 HTTP 153K -

authorization: admin:admin
X-KIE-ContentType: xstream
content-type: application/xm!
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EHLUTF KM 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>

33.3.2. {&/H REST API §/H Solver

LM TR OE, ZEeTLUER REST APl {75 K E BRI Z., HEEFLICHIFERTGE.

i
1.

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

2.

AR ER Solver 123515 3K, A THIFTF -

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</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
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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 B

<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>
<skills>
<employeerostering.employeerostering. Skill>
<name>reading</name>
</employeerostering.employeerostering. Skill>
</sKills>
</employeerostering.employeerostering. Employee>
<employeerostering.employeerostering. Employee>
<name>Mary</name>
<skills>
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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>
</timeslot>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering. Employee/skills/emplo
yeerostering.employeerostering. Skill"/>
</employeerostering.employeerostering. Shift>
<employeerostering.employeerostering. Shift>
<timeslot reference="../../employeerostering.employeerostering. Shift/timeslot"/>
<requiredSkill
reference="../../../employeeList/employeerostering.employeerostering. Employee[3]/skills/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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%8 34 & OPTAPLANNER #1 QUARKUS A/ ]

Hre] LUEFF hitps://code.quarkus.redhat.com B4 B 21 IEF# AT OptaPlanner Quarkus Maven %7
H, FHEZFENHEEZEEN HEFPEANY R, 2G4 LU FE Quarkus Maven #15/%, BtEHE
TiH HB97E2E Maven 5%,

34.1. APACHE MAVEN #l RED HAT BUILD OF QUARKUS

Apache Maven 2 Java W HFEF A PEAI D B EMET R, BT EFEEFILELH
TiH, Maven f#&fH%£ % Project Object Model(POM)X {4E9trERCE X HEFEE X Tl B # S,
POM A0 & XML XA BEHG T B 1T S 1% H BT T R FIK F. BN HIE Fr. X AT R
LUE#H. —Bb95 BT,

Maven #Z=1%/%

Maven #FFiE/FE 1 Java /%, TGH IR MEIER I, B R EFEFEE Maven 2 R IFE/F, {BFFHF
JERTLLE T B CIERINEBE), LITEFFALEIAZ IHEZE L TH, £ aTME=THIEHRFIEF,

o[ LUfFIE2E Maven F#1%)5 Quarkus TiH—&E#fH, thalLl F#4I1§ Quarkus Maven #Z71Z/% 1]
Z,

Maven #5#

Maven 1&#2E X SEH— PN et S HErE9 POM X EB92H6E84, Quarkus i HEEFEREBLLT
Maven #5# :

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

Maven Surefire #&##(maven-surefire-plugin): ZEF4EE 4 i [ HIBGI 57 R FHF AT b FHRE/F
HTHETCH, TEHREREBE IR EBIXAH XML 3T,

34.1.1. HHIEZ 7 HE/FACIE Maven settings.xml X

B LU BE R settings.xml X1#, fF{£4E Maven %/ HF Maven TiH, XE2HEIILE,
G HZRF a5 LB 15 E R A7 s 7 17/ — B fH Maven % i& o] LUIE B 4r 9t s RIS H .,
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&5 34 % OPTAPLANNER #l QUARKUS AT

%{;

A 3 Maven settings.xml XA RBEF5/FER, BHANFAFFTE Maven

e
1.
TEX G585 #TFF Maven ~/.m2/settings.xml X {5655 FF 4 Hf 15 (IDE),
FE
AR ~/.m2/ BRI E settings.xml XtE, iFHF
$MAVEN_HOME/.m2/conf/ H-RH189 settings.xml X EZ#/E ~/.m2/ HRHH,
2.

£ settings.xml X {£89 <profiles > JTFHFML F1T :

<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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FFLUFAT0E) settings.xml X1£H9 < activeProfiles > T, HRFEXE.

I <activeProfile>red-hat-enterprise-maven-repository</activeProfile>
34.1.2. T#FHEE Quarkus Maven = 1%5/%

WREFBEFIEL Maven F715/%E, LU F#EHFHAE Quarkus Maven ##1#/%, LU#FH Maven £
£ Quarkus N HFEF. Quarkus Maven #FF1#/F B 5% Java FFA A 85 FHFHIE N FHEFRIZE K,
XL T W45 settings.xml X HFECE Quarkus Maven ##15/%,

%{;

2 5 E 7 52 Maven settings.xml XX HERBE F1E/FER, BXANAEFTE Maven

y7:4
1.
MLTIEZ 1] F ibB9 Software Downloads FE (BZE&R) T# Quarkus Maven
repository ZIP X £,
2.
B FERIE#S,
3.
FFERH ST ~/.m2/ HR, HIEX LG a5 8Lk FF L 55 (IDE)HF#TH Maven settings.xml
Xtt,
4.

FFLUT {77 M0E) settings.xml X B9 <profiles > o, Hi
QUARKUS_MAVEN_REPOSITORY 248 F#;#9 Quarkus Maven 7 %/E898
£, QUARKUS_MAVEN_REPOSITORY BIf& &5 iE file://$SPATH, 1
file:///home/userX/rh-quarkus-2.13. 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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&5 34 % OPTAPLANNER #l QUARKUS AT

<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>

FFLUT 7702 settings.xml X #EBY < activeProfiles > jT%, HRFEXE.
I <activeProfile>red-hat-enterprise-maven-repository</activeProfile>
Z2Z

HIREHT Maven 51 EBSIBITH, FHofERTEESEETIHM SEILLT
Maven #5582 —, BA1 ARTIFACT _NAME Z# 48T ## PROJECT NAME 895
#, BIEEHEITIERER

i#*2 Tf PROJECT _NAME

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

FR R NEE, WL F ~/.m2/repository BB EM I 15ERIEIIRE, LIE
# FE&RHFHHI Maven THE,

34.2. {#F MAVEN &6/ OPTAPLANNER RED HAT BUILD OF QUARKUS MAVEN ZiH

£ LU#EFH Apache Maven f] Quarkus Maven f&f¥, EfZ1IEF7&H9 OptaPlanner il Quarkus A/
HEFIE 51T,

TERFA
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L& 7 OpendDK 11 BEESMEA, ZIIEMEEHT Open JDK AT MLLIEE [ 17 MhHg
Software Downloads W B (FZEEFR) .

B% % Apache Maven 3.6 st &5 /k4&, Maven aTLIM Apache Maven Project B2,

e
1.
L aigd, WAL Fiw% i Maven Z2& @&/ JDK 11, #H Maven }k%£77 3.6 st &
AR :
I mvn --version
2.
HI-EFIER w5 R AR E JDK 11, EfFF JDK 11 BIESEFRME PATH Hi528, AEH
REIA BIEIHI 55
3.

FE 45 Quarkus OptaPlanner quickstart TiH, EWAL T :

mvn com.redhat.quarkus.platform:quarkus-maven-plugin:2.13.Final-redhat-
00006:create |

-DprojectGroupld=com.example \

-DprojectArtifactld=optaplanner-quickstart \

-Dextensions="resteasy,resteasy-jackson,optaplanner-quarkus,optaplanner-
quarkus-jackson' |

-DplatformGroupld=com.redhat.quarkus.platform

-DplatformVersion=2.13.Final-redhat-00006 \

-DnoExamples

ULep = 1E .Joptaplanner-quickstart HRHBIBLI oo -

Maven %54

src/main/dockers75J Dockerfile XX 4£ 1)

N EEFEEX A

Z 34.1. mvn io.quarkus:quarkus-maven-plugin:2.13.Final-redhat-00006:create %
EHE
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Bt 3T

projectGroupld TE#IAH 1D,

projectArtifactld TEMIHE D,

extensions FAF L B I LUE S 2 B8 Quarkus § B3R, 0% Quarkus 7B

HIEETIR, EEGDTHEA mvn quarkus:list-
extensions,

noExamples FERTBEHAETE, BFRSIEN L,

projectGrouplD #] projectArtifactID /& #BIEHFEKTIE A, BATTEKRZT 1
InventoryServiceSNAPSHOT,

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

I cd optaplanner-quickstart

12 & pom.xml X1, AENELLLTFRA :

<dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>quarkus-bom</artifactld>
<version>2.13.Final-redhat-00006</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>quarkus-optaplanner-bom</artifactld>
<version>2.13.Final-redhat-00006</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy-jackson</artifactld>
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</dependency>

<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus</artifactld>

</dependency>

<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus-jackson</artifactld>

</dependency>

<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-junits</artifactld>
<scope>test</scope>

</dependency>

</dependencies>

34.3. {#/1 CODE.QUARKUS.REDHAT.COM £/# QUARKUS MAVEN %iH

B e LU#fH code.quarkus.redhat.com BG4 L ZTIEFHIEERY OptaPlanner Quarkus Maven JiH, #
E 5 E EEN AEF AN B, 5H, code.quarkus.redhat.com & E5)&EE 751 H i
FF4E AT AT BB IE S,

KN T HHITLLE OptaPlanner Maven TiH# &5 LU T3 -

TEEN RS IR 1,

HFEEEASTETE P R,

R E XA B BT T 2074,

(&5 E E X 68 5 I iFE A 550 FHEE o
SRR
[}
I‘/l.ﬂa\? 'ﬁ_/l\ Web ﬁ///;’L’:-‘ 0
i

TEP 10 1 75 7 #TFF https:/code.quarkus.redhat.com :
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&5 34 % OPTAPLANNER #l QUARKUS AT

EETHIFE -

FATIERIHE B, BHe9EEE Java HttEm£2JE, # com.example,

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

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

LHBYT BB E R

ERBGTIH PRI E X A5

B FHERE I B BIE E XA Rm T, SAEEERTIEE ST
code.quarkus.redhat.com

i

IR & code.quarkus.redhat.com £J#Z OptaPlanner Maven
HiH, (TIEFEFF4EAK Gradle WiH.

A BHETH LA TH P REEIRE, HFRIGEE 7 15000 SNAPSHOT, ZiX&E/H
X IRF, BEER, EaLUERTRIZEZBIRE,

WA T RAH BT EI £ T HE .

1R Java A B E L, KHDERNSHHEEHILEEHTFTERAER, B
TEE T IEIB9E .

b33

code.quarkus.redhat.com Wi Ezi{#F OptaPlanner BIR#TIk A, #alLl
LTI IEF 18X pom.xml X{£H87 BOM g,
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EELUTY BT E S -

RESTEasy JAX-RS (quarkus-resteasy)

resteasy Jackson(quarkus-resteasy-jackson)

OptaPlanner Al constraint solver(optaplanner-quarkus)

OptaPlanner Jackson(optaplanner-quarkus-jackson)

TG W AUZE LB R T IFI I H, XY RGN BEZHI bRz

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

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

IETE T H A 35 #¢ DEV-SUPPORT ¥ 1%, (BZIISIZHEHG/DBREN 2T IS
FL A 7 - FIFL T BIN FFE S

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

LNEFSESF L P FFRIARRICT B,

E#E Generate your application il B BIEIFEH BB e, BAPEE 83 5L
BB T EfE#E, overlay FEREU 2 o] FHE /S sI M FFEEFFHIE E X 55

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

.
EREERAE,
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&5 34 % OPTAPLANNER #l QUARKUS AT

12.
HA BEEHERBITE X HBIE R

I cd <directory_name>

13.
LIFF X BAGFEH IG5 S -

I ./mvnw compile quarkus:dev
34.4. &/ QUARKUS CLI #/#1#§ QUARKUS MAVEN T E 58

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

SRR
[ ]
BZ% Quarkus CLI, WIFFZ5H, FZ6EH Quarkus 517570 72 Quarkus
JHEESE,
7

BYE Quarkus N HEEFF :

I quarkus create app -P io.quarkus:quarkus-bom:2.13.Final-redhat-00006
ZEEFTHNY R, FHALTF@RS :

I quarkus ext -i
X P BREIL T I -

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

A LLFep R ETHAY pom.xml XHEHLFMT B :

259


https://quarkus.io/guides/cli-tooling

Red Hat Process Automation Manager 7.13 Red Hat Process Automation Manager A[]

quarkus ext add resteasy-jackson
quarkus ext add optaplanner-quarkus
quarkus ext add optaplanner-quarkus-jackson

EX LK G EEEE T I pom.xml Xtt, ZXANZELLL TP :

<?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>2.13.Final-redhat-00006</quarkus.platform.version>
<surefire-plugin.version>3.0.0-M5</surefire-plugin.version>
</properties>
<dependencyManagement>
<dependencies>
<dependency>
<groupld>${quarkus.platform.group-id}</groupld>
<artifactld>${quarkus.platform.artifact-id}</artifactld>
<version>${quarkus.platform.versionj</version>
<type>pom</type>
<scope>import</scope>
</dependency>
<dependency>
<groupld>io.quarkus.platform</groupld>
<artifactld>optaplanner-quarkus</artifactld>
<version>2.2.2.Final</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>
<dependencies>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-arc</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy</artifactld>
</dependency>
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<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus</artifactld>
</dependency>
<dependency>
<groupld>org.optaplanner</groupld>
<artifactld>optaplanner-quarkus-jackson</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-resteasy-jackson</artifactld>
</dependency>
<dependency>
<groupld>io.quarkus</groupld>
<artifactld>quarkus-junits</artifactld>
<scope>test</scope>
</dependency>
<dependency>
<groupld>io.rest-assured</groupld>
<artifactld>rest-assured</artifactld>
<scope>test</scope>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>${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>${maven.homej}</maven.home>
</systemPropertyVariables>
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</configuration>
</plugin>
</plugins>
</build>
<profiles>
<profile>
<id>native</id>
<activation>
<property>
<nhame>native</name>
</property>
</activation>
<build>
<plugins>
<plugin>
<artifactld>maven-failsafe-plugin</artifactld>
<version>${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.home}</maven.home>
</systemPropertyVariables>
</configuration>
</execution>
</executions>
</plugin>
</plugins>
</build>
<properties>
<quarkus.package.type>native</quarkus.package.type>
</properties>
</profile>
</profiles>
</project>
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