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1. Hexaly Optimizer &I

Hexaly Optimizer X, EITTA572 7 T4 L L7TIE hexaly TH D, mHFTD
Hexaly Optimizer13.0 (%, KHIBURE(LRIEZ FZHARFMANTHRLIKRD D Z &
ZAME LZHLWT Fa—F D All-In-One YL 8—ToH VY | {EROFHH HEE
VAT LERERK LD ERoTND, LIT, AP a—U 7R, K
FALAA DERIEIC LT, KigZetERem 4B L T\ 5,

FrlZ, D Hexaly Optimizerl3.0 (%, KEUREA 7V o — U o FREICKTT 5
PEREIRL A FEBL L TV 5,

Hexaly Optimizer (37 F 2D 6 ADO#ETF R EEHEN 10 FFDRA 2T T
R LD TH Y, All-In-One Solver & LT, LP (BJEEHHEIEE) . MIP (JREH
BEtmyk) . CPHRGmEE 7 v 77 1> 7)) NP GEfEEmEIE) . LP (BEE L)
MEZ S Z LN TE D,  FFIC, MIP, CP TiX, BLEMICITART 720 o 7o R
A DR REACRIEIC R U T, et OB FEREZ @l & S8 Tk L 7= fif1E ©fif
LT EHFEB LTS, Hexaly 13_01%. lsp 2>D hxm ~DBITE2RET 570,
Isp ET V7 7 A Vb FITRRETH D,

Hexaly Optimizer D EH¥EE. Bri¥REIZ DV TIX,
https://www. Hexaly Optimizer. com/
T L Tn5,

2. Healy Optimizer MFEITHE (BEIRER)

Hexaly Optimizer 13.0 % PC, Unix, MAC @ 64bits F— FCEET 5,
ETNVT 7 ANVLATE, xxx. 1lsp 2D xxx.hxm ICEETANLENRD B,

Hexaly Optimizer (£ CHTRBINTEY ., FI77 0V 7 A2 BEKTEI)NTET
T/ <, C++, Java, CH. Python 7' a7 J ANBRELEZ LT 5,

Hexaly Optimizer (XA > Z —7 U X —RICHEHIEFITTHIENTEHET VT

=7E (Hexaly Modeler) (LSP) ZFf-o T\ 5, A X —7 1 Z—FIT Hexaly

Optimizer ZZATT AL EIZIX, BFOMEBE T /7 I 72— L Lz

hxm 77 AV (xxx.hxm) Z{EkL., "XTFA—X L LT hxm 77 A NVEHEET D

72T CHATRIRETH 5,
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https://www.localsolver.com/

F7-. Hexaly Optimizer WM T 27 I AT 47TV 25 Z & T, ZhR KL<,
C++, Java, C# (.net). python T, $EEFHHENEL AT LDT 7V r—3 a3 % B
THZLENARETH D,

ARF 2 AL FTiL, PC (64bits fY) T DOS Do~ RFa 7 kb
Hexaly Optimizer ZEEFEITT HBIZFHT 5,

Hexaly Optimizer ZFEITT H7-0IZ1%. Hexaly Optimizer A > A h—/L L., T
A B RAEBEETHVLEND D, TOFIEIZONTIE, UTE2ZBINV,

https://www. msi—jp. com/Hexaly Optimizer/download/

2.1 hxm 7 7 A IV DEFT

A VA M= VENTENEERT,
Hexaly Optimizer_ 13_0 74 /L4
| — bin : FEIT7 1T A hexaly. exe
| — docs  : @EAE, C++, CH, Java HEDZ TRATA4 77V O]
| — examples : f|fE®E (hxm, C++, CH. Java. Python)

| — include

license. dat T B AF—EHET D
TERMS_AND_CONDITTONS

Uninstall TV —ar YTk

1) FEITFE
Hexaly Optimizer % EIZFEAITT HHIZHHT 5,
DOS 2~ R7a 7 harb BT b,
bin 7 # /L Z|Z hxm 7 7 A /L (toy. hxm) & 2 &°—4 5
hxm 7 7 A W4 % FEE L C, hexaly. exe 25179 %,
EZ%hHI) C:¥Hexaly_13_0¥bindhexaly toy. h xm 1sTimeLimit=1

Shxm 7 7 A V4 : toy. hxm,
¥XF A K 1sTimeLimit 1XFEITHEZ 1 B LIRE,
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2) hxm 7 7 A /LDOH)

Z ZTlX., examples¥toy @ hxm 7 7 A /L:toy. hxm Z/~9,
Toy E7 /WX, Ty 7y 7METH D, ah, 8dmbdbV, ZNENDOES LAl
EEUTICERT D,

H X : 10, 60, 30, 40, 30, 20, 20, 2 kg

ffifE : 1, 10, 15, 40, 60, 90, 100, 15 [

Ty 7Yy ZITIFHRK 102kg ETEZAND Z ENTE, MENKRKICRD
£9. EORMERNTI VD, EOREOMEITW HIZR 5003 MEE 725,
hxm 12 LD ERALZLLTIZRT (toy. hxm 7 7 A /VONE) .

% Declare the optimization model #*/

function model ) {

// 0-1 decisions
x 0 <= bool(); x_1 <~ bool(); x 2 <= bool(); x_3 <~ bool(;
x4 <~ bool(); x5 <~ bool(); x6 <~ bool(); x_7 <~ bool();

// Weight constraint

knapsackWeight <- 10 * x_ 0 + 60 * x_1 + 30 * x_2 + 40 * x_ 3 + 30 * x 4 +
20 * x 5+ 20 * x 6 +2 % x_7;

constraint knapsackWeight <= 102;

// Maximize value
knapsackValue <- 1 * x 0 + 10 * x 1 + 15 % x_ 2 + 40 * x 3 + 60 * x_4 +
90 * x 5 + 100 * x_6 + 15 * x_7,

maximize knapsackValue;

/* Parametrize the solver */
function param() {

hxTimeLimit = 10;

Xbool ) MWEERELEZFE . L, bool ) TERZSNTEHD O & 1 DEDOHMEHE
ZmBIZRHiE TS 2 & T, iR E RO 5,
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2.2 EITRER

2.1 TRL7= toy BTV (toy.hxm 7 7 A V) OFEITHEZLLFICRT,

C:¥hexaly_13_0¥bin>hexaly toy.hxm

Hexaly Optimizer 13.0.20240708-Win64. All rights reserved.
Load toy. hxm. ..

Run model. ..

Run param. ..

Run optimizer...

Model: expressions = 38, decisions = 8, constraints = 1, objectives = 1

Param: time limit = 10 sec, no iteration limit

[objective direction ]: maximize
[ 0 sec, 0 itr]: 0
[ optimality gap 1: 100. 00%
[ 0 sec, 1600 itr]: 280
[ optimality gap 1: 0%

1600 iterations performed in O seconds

Optimal solution:

obj = 28 H AR e
gap = 0% FREL DXy v 7 (R THD Z & ERT)
bounds = 280 H IR (B s

C:Yhexaly_13_0¥bin>

IR TR (R EHFE THHU O NG E%) Otk z, LITo 3> THY)
ERCAN
- infeasible @ FE{TAA[HEME
- feasible : FEITAIEEIRAE
- optimal : Erimfi#

Hexaly Optimizer13.0 TlE, fEZEMMNMOLEIZIE, O ERAF X TFREFE L,
RIEFE L DX ¥ v T RRT D,

WATERES5 12 toy2. hxm & LT, output function Zffi > CEzx ZH I L= %Z R~
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3. Hexaly Optimizer (ZX A ERYL

Hexaly Optimizer DERIMITEERELB AL ERT DL ENBIHE D,
BRREAEHIZIE (bool) & LTEFE L7z 0-1 £, ETRERORIEH (int) |
ETFRAEFFOFEER (float) . ZHk > kb (list) & LTERT LHEEE Y FOME
Eoir, BERREEROELZ(LSE, #EERICBOBRZAITTHZ LT, K

Hit o b 2 EHRCELS 2 EDEROBEZ T Th 5,

bool ZEHDEMNT- & 2 1000 TEK A A THFEHNRERTHAZRD D Z EMRT
&5, bool B TERLICEERELBMOMEEDRE 2D, FEERT 525
B S REERR L TV, 72, Hexaly Optimizer HIZERALT BH7-0
ik, BEEREZEE AL - T, BRI, fIREEEZERTOILERD D,

Ty 7Yy VRO X ORI E O A RSOP R THIUL, M E 5D
BTV A bool BHE L TERTIUITIRV, &2MMRITNTZIGE. bool 24K
N1EIRDZ L2 BETIUL, MPOES K OMIEE EHFHRE TE 5729, bool £
DORAE THIKISME, BRBERZFNT 52 LN TE %,

Hexaly Optimizer13.0 TiX, f£3&d MIP fED L 212, ETIRDO® 5 8EEH %
BRERELBE L TERT LI ENTE D, mEFRETICT VT ART X
RO, EZTENSDHED MEINEEZLE L TRDODDLZENTE D, 2D
.y MABESORERE A RO L EEERME L LT, AERESEOER % float &
B LTERL, LIGHERIRT 25 8EERELZRD HEERELH D% LSP
THIFIGHE E LTERTIUX I (JEkiT bigh ZMH L CREEMIT A2 MENH -
TR ERLITIAETH D),

7272 L. BEfE0 MIP RIEOERAL TILEHIR & BERHIKI 252 OB BIREEH
TEZELTCWEGAICIX, MERILTLHELS LR 2D, Hexaly Optimizer
WZH L FEERPEETH D,

3.1 hxm 57V 7 DEZ )

UFTOFETETY 7 %179,
1) BEWRELE (bool BH KW float BHE) 2 EHT D,
2) LROBEFEEEEZTATHELS T, Hl#EME. BHNEEETERT S,
Z O, MIP © X 512, BRI Z b BT HfS, ArBskE b
2. FERERBINFEETH 5,
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3.2 hxm T® bool ZBHDIEF

DL BRI 72 RS 12 bool BEDEFRA A —T %7,

— TV E: Xp  (p i)

— JL—PhFERWME: Xr (r:1—hK)

— FWrEtEfE . Xp,q (p : B SE— ) q @ XF— U OERER

— NBEEME: Xpt,j (: AB. t KM, j :¥a>)

— HmEAGE : Xe,p (c B, p AV ar (EH))

— SCM : Xt,i, 5, kp (-, 1T, j: I k: A, p: i

— A Ta—Ur7 Xt i, 4,p (t:BR%Z, i T3, j: 7402, p: WAE%E)

Hexaly Optimizer TIIEEH LA ED bool B A EFKTHI N T, MIP OER[L
LEW, A= FENICEEIREZL S (bool) ZEFT HZ LT, L, BALRETOERX
LN FIHE & 72 D,

Hexaly Optimizerl3. 0 |, HRUNCHFHATRNT CTIRITATREMC EAVE (FHAYE) 2K 5
7o, MHBE D FAT A REME £ 72 1T EAT AT REME 2 B T 2 B EIT R0,

3.3 hxm EF/V

hxm &7 /WL, A FOEEZENOHERIND,
- BEBIREZEE bool (), float (FRRfE., ERE). int (FFRfAE., EFRE) . list(
- BVEZEE ATEOEETHY, In s I T EbN R T THIENTE D,
EROERITIT, <— ZHHT 5,
- 1% : constraint (FHIEE) T. #HIKNFEEERT D,
constraint fllFI N TER S NIMENFEITAIREMOHE THEH SN 5,
- HWIBIEL : minimize (FHUEE) F 720X maximize (FHIFE) THMEBHZ EF

1%, ARBRIIHEBER TR THY . EESNIIEEFITRELEZTT 5, BAYEHE
ELE LTHMTRETH D,
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4, Hxn 7% (h xmETAVEERT D57)

hxm E§EI%. kD LSP SFE4EEL TR Y., KEfbEEZET VL L, T LD
SEN OMREDRGEZAT 9 7 = — A TORATEER 21T O DIk /e BRIE AT L &
HAJE LTSN TWD,

hxm BT, RFTOBEEM T /I IV SETHL, BN T 770 7S5
DOFrRIL, AR A A TS TCh D7D, Java R C Fih & ®e 0, a2 XA I8 H
BT — X OfEEHEET 5720, T—XOfHE (B) 27/ I7<BNREETHH
TR, FOFER, 7077 A0 Ruby 72 FBESFED L) ITHETH 5,

XE S CIEEBR TRV a XM LD 7u T 50T = v 7 PNa[RBIZ 72 D A
WZdH D,

hxm SFEORFEILLLT

—HIZBARE TE D (BARAEEMES RV, 1ERIZHEAT, 1/6 06 1/2 O3 &)
— NI HEMZRT W (23 TRRORENEEZ BN = v 71 5)
=77V = a COMREEZ R ESE0T

—fE OV TN T Y U ERE (TEXHRETAKTE 5 & HED
MABULFRE T HHINFER T = BNEHoTHUE, 1 HTET Y 7 & FELT

MMATRETH 5,

—ER (B IE) ——FTHFEFIZTE D (—DlF=7 4%, 9 —DF DS a~v K
TRy T NDZODUA U R EBIELRNGRIENATRETH 5,

— HIRHEED LS ICHMZBEREMICRET HZ N TEHD, BT VOBIE KL
OMRORRFEZ B PEICAT H Z LR TE B,

4.1 Function

LSP S3F I A A T a2l T ANRL, UTDSODIEARNRT 77 arhbrp
Do

function model O IZMZHTH D03, ZOMITMEEIZ)L U THEHATIE LV,

T, UTFOEARN 7 7o v a v 2T E0NTED,

a input: for declaring your data or reading them from files.
a model: for declaring your optimization model.
a param: for parameterizing the local-search solver before running.
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a display: for displaying some info in console or in some files during the
resolution.
a output: for writing results in console or in some files, once the

resolution is finished

4,2 EET

hxm E7/AOHT, ARICEHTE 5, L <2, BRBEE, KSR ICFIMA T
&\ FERUEHIR, FERUE HROBEE L L TR ATEETH %, e R ol N O R VPR 2
Ho, FHMFI-FTEREZRINTZ,

- BEMEE A (sum, min, max, sin, cos. log. exp %)
- FmPMEE Y (not, and, or. xor)

- BRRERET (= =0 G00=0 ()

- BAWEE T (if, arraytat)

4.3 SFEHEE

1) EREFR
EREDOERDOHIZRT, LTI XTHHTH D,

a=true; //a=1 b

=9; // b =9

c=a+b; //c=10 ® S

a*b;, //c=9

1l
()

c=a=">b; // ¢

c=a<hb; //c=1

2) BLAIE
Hexaly Optimizer DOEIH|IX map TEFET HI N TE D,
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Map 1%, & ¥ —% R/ 7 —ZEEICR > TS, T3, BHTHY
5T U b ERH Th 2 MEILRV, HIX, EARZFA T THLTHRTHY . F
—ZRHE S/ A TDIC, [7T7 7y MERRREEZHWS,

a=map("z”, 9); // alo] = “z", all] = 9

= {"z”, 9}; // al0] = 7z”, a[l]l =9

al”a”] = "abc”; // al0] = "z”, all] =9, al"a”] = abc

3) KIRHIE
FIFHIEZ, if AR S, s, LT

if (C) S_true; else S _false;

E et = S

it

L IR 5 L T D,

if (1 <2) ¢c=3; elsec =4;

c=1<27?3: 4;

if (0) ¢ = "ok”;
if (true) ¢ = “ok”;
if (2) ¢ = "error”;

; // ERROR: invalid condition

c=0%9; //c=0

if (e) {
a = I/L//
b=0

10
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M0 LIZIX, while & for A& 5,

While (X, L F TR T 25, CHETHDHRY, SHFEITIND,
do S; while (C);

for IZ, LR TRk 3%, vAVICHDHRD | SHFITIND,
for [v in V] S;

F70, ¥ LERE Y FOBAITIE, LT CR®T 5,
for [k,v in M] S;

for [i in 0..2] ali]l =i + 1; // a[0] =1, al[l] =2, a[2] =3 s =0;
for [vinal] s=s+v; // s=6

s =0; for [k,vinal] s=s+k+v; //s=9

for[i in 0..9]
for [j in i+l..9]
for [k in j+2..9]
ali][jllk] =1+ j+k;
for[i in 0..9][j in i+1..9][k in j+2..9] // compact

alilljllk] =1+ j + ks

for[i in 0..9][j in i+l..9][k in j+2..9]

alil[jlk] =i+ j+k;

bliJ[j]lk] =1 * j * k;

5) #viRLER
MeVOR LEREX, LU TRk 5,
for [v in V] alv] = £(v);
LSP TiX, AT OAHMIE TRl FIHETH D,
alv in V] = f(v);

11
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for[i in 0..9][j in i+l..9][k in j+2..9]

alilljllk] =1 + j + ks

ali in 0..9][j in i+1..9][k in j+2..9] =i + j + k;

x[i in 0..n-1][j in 0..m=1] <= bool();.

6) B%%
hxm TiE, ERICEBEEZTRTE 5, BEOMEIEZ, 0 (false) £7213 1 (true) TH R
WL, BfETH BV, hxm 7’2 7 F A% . function [H] CHBOLEME R
(global) 1272 > TWA =8, function N CTr— /LA L7ZWEEIZIX, local @
BT Tuo—NVERTHLIZ LEERTOHMLENRD D,

function isEven(v) {
if (v % 2 == 0) return rue;

else return false;

function computeSumOfEvenNumbers(a,b) {
local total = 0;
for [v in a..b : isEven(v)]
total = total + v;

return total;

4.4 ExTF—RAokB—Y

aw R e T A 2 THERHZ L2251 40T, hxm 7 7 A VOA4ETTYT, L hm 77 A
ABFIHTE WD, =7—%2H4, £/-. a~v> K I 0OOETOIK
(INTFGRA—=HE) X, 7 —~ > b identifier=value ZFE/=2FIL 7 B 7220,

12
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« {f> doesn’ t exist or is not accessible. // hxm file

* Invalid argument format for <arg>. Expected format : identifier=value.

LSP SifdM M B LLEHETHY . BEONTA=ZIFELWARIRALETSH
Do

« Function <f> cannot handle argument of type <t>. Argument of type <{t2> is

expected.
« Function <f> takes <x> argument(s) but <y> were provided
« Function <f> : <T> expression expected for argument <i>.
[FERIC, BF = v 7 TREURBOGEIZIE, =7 —A v k—U 2T
Do

« Cannot apply <opName> operator on type <T>.
« Cannot apply <opName> operator between types <T1> and <T2>
Cannot cast <T1> to <T2>.

« Cannot apply ternary operator "?7 on given operators : incorrect argument
type.

« Cannot cast 'nil’ to <T>. A variable or a map element may not be assigned. U
KOMOEBITSIEZFD, b L, SIBOENEDLRWGEIZIE, =7 —&2 AT
Do

« Function <f> takes at least <x> argument(s) but <y> were provided.

» Function <f> takes at most <x> argument (s) but <y> were provided

Bk 2 o g, BB KRERTHIURX, =7 —RA v b=V HNT5, 2. BEFOM
BEFCAROBEBAEELRT OO HTT —Th D,

EHZOALTE, BRHICHER (BFAH) AfeTh b, 72720, RFTEHZ T, [
CARTTEES Z 3Ty, b L, BHMELFZ20E13, nil OEZEF

o

« Function <f> already defined.
« Function <f> undefined.

« Variable <name> already defined

13
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Input/output BA¥IE., FEESNET7 7 A NVDAMHIF = v 7 24T 9,

« File <f> cannot be opened
« Cannot read from file <f>

« Cannot write to file <{f>.

BFELIILTFINE AN, oI heT—2R—K Lo\ (F—F, A4 7%
W—B L) BAEBIVT 7 A VOREGEE THRALEEIIEIT T —2H T %,

« Cannot convert the current token to int.
« Cannot convert the current token to double.
« End of file: no more line to read from file <f>.

* End of file reached.

CFFNOBAETIX, CFFNNE TRV E RO, T v 7 ARFREIHANTH D Z &7
%‘gf&)éo

* The given index for substring is out of range. Min value: 0, Max value:
{len>.

« Number of characters for substring must be greater than 0.

« Search string is empty.

~ v 7OHIRE LT 2b 5,
X3 FIICFETHL L
A Z L =g (L TERHELTWAME) X, ~v 72EH L TULk
SYANAR

«’nil’ provided as key for a map. The key variable may not be assigned.
* Only types ’string’ and " int’ are allowed for keys in maps.

« Cannot iterate on a modified map.

LSP ET MIZkt L C/NT A —X CHAEZFEET H5E121%. FFREHEOEE T2tz
SR AN

14
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* The objective bound must be an integer, a double or a boolean for objective
<objIndex>

* The objective bound must be an integer or a boolean for objective
<objIndex> -+ The number of threads cannot exceed 1024.
* The annealing level size must be an integer between 0 and 9.

« Advanced parameter <key> does not exist.

EFETFNTRELBLEHEZRBAT 2561203, - TESTLOILETH D, RTE#E <%
fEoTEET 2 LITHRR Y,

FTVIE, LT ABEEN 2T ER SR, £o. BMEBIIEEITEE T o4
BN D, <y THEIMHTE RN, HFNEL, AT URATRIET RS

VY

« Cannot assign Hexaly Optimizer expressions to local variables.
- At least one objective is required in the model.
+ Only boolean expressions can be constrained.
+ Only expressions with a value can be added in the objectives list.
setValue BT, BERELE (bool %) ([COAMMIEEZ G225 2 &N T
Do

* The only allowed values are O or 1.

x <-aly]l OFARBITIL, ~ v 7 LTEap ol LB —RN0EE D, &
oo NYa—L LT, F—0RSAET, BT —2 £723 LS RANLETH D,

- All keys must be integers. Type found: <T>
+ Values must be integers, booleans or expressions. Type found: <T>
» The first key must be 0. Key found: <key>

+ Keys are not in a continuous range. Next key expected <keyl>. Key found: <key2>.

PROMIZ,  ZBEMEAHFZWME LRWEENREET D Z LICERSNEY, PIZTE
ZIE, FATARERREDORFIC . EATWREMZIRRPIEE 27— A D 5, B rElvhls
A—=N=Tn—REEEHETHY, FROSERE e3> T v 7 X

15
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DEPHM o T2 2 L2 BT 5, z<-xly DX D REEITIE, z<x/max(1l,y) & FH T
LT EMEELLY

+ Division by zero.

- Index out of bounds for 'at' operator (index: <indexId>, array size: <n>

Bt

16
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[H6% 1] BETF—RX

fE I AT RE 22 R 1 & BI% D3

LLFOFR TR, FEHE TN LSP SiE0O4 AT THB ST 5, Python, CHt,
Ci. F721% Java TlX, ZNHDOL4HINEL KFEEOa—T 7 HAIE TRIF A
F—U—KREZBEHELTW\D,

o Ct++ & Java TIX, PEIZIX "Var” Wy EEEEENST < (boolVar,
floatVar, intVar, setVar & listVar)
o Cft TlX., T XRTCOMBEMNKILFTIHEE D

Arguments Result

F . D N Ari
unction escription type type rity Symb
Decisional bool Boolean decision variable with  none bool 0
domain {0,1}
float Float decision variable with 2 doubles double 2
domain [a, b]
int Integer decision variable with 2 integers int 2
domain [a, b]
interval Interval decision variable with 2 integers interval 2
domain [minStart, maxEnd)
list Ordered collection of integers 1 integer  collection 1
within a range [0, n - 1]
set Unordered collection of integers 1 integer  collection 1
within a range [0, n - 1]
Arithmetic sum Sum of all operands bool,int, int, n>= +

double double O

sub Substraction of the first operand bool, int, int, 2 -
by the second one double double
prod Product of all operands bool, int, int, n>= *

double double O

min Minimum of all operands bool, int, int, n>0
double double

max Maximum of all operands bool, int, int, n>0
double double

17
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Arguments Result

Function Description type type Arity Symb
div Division of the first operand by  bool, int, double 2 /
the second one double
mod Modulo: mod(a, b) = r such bool, int int 2 %
that a = g * b + r with g, r integers
and r<b.
abs Absolute value: abs(e) =eife>= bool,int, int, 1
0, and -e otherwise double double
dist Distance: dist(a, b) = abs(a - b) bool, int, int, 2
double double
sqrt Square root bool, int, double 1
double
cos Cosine bool, int, double 1
double
sin Sine bool, int, double 1
double
tan Tangent bool, int, double 1
double
log Natural logarithm bool, int, double 1
double
exp Exponential function bool,int, double 1
double
pow Power: pow(a, b) is equal to the bool,int, double 2
value of a raised to the power double
of b.
ceil Ceil: round to the smallest bool, int, int 1
following integer double
floor Floor: round to the largest bool, int, int 1
previous integer double
round Round to the nearest integer: bool, int, int 1
round(x) = floor(x + 0.5). double
scalar Scalar product between 2 arrays. array int, 2
double
18
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Logical

Relational

Function

piecewise

not

and

or

xor

neq

geq

leq

gt

It

Conditional iif

Description
P type
Piecewise linear function product array, int,
between 2 arrays. double
Not: not(e) =1-e. bool

And: equal to 1 if all operands are bool
1, and 0 otherwise. Takes value 1
when applied to an empty

collection.

Or: equal to 0 if all operands are bool
0, and 1 otherwise. Takes value 0
when applied to an empty

collection.

Exclusive or: equal to 0 if the bool
number of operands with value 1

is even, and 1 otherwise. Takes

value 0 when applied to an empty

collection.

Equal to: eq(a, b) =1 ifa=b,and bool, int,

0 otherwise double
Not equal to: neq(a, b) =1ifal!l= bool, int,
b, and 0 otherwise double

Greater than or equal to: geq(a, b) bool, int,
=1ifa>=Db, 0 otherwise double

Lower than or equal to leq(a, b) = bool, int,
1if a <=b, 0 otherwise double

Strictly greater than: gt(a, b) = 1 ifbool, int,
a > Db, and 0 otherwise. In case of double,
intervals: gt(a, b) = 1 if start(a) >=interval
end(b), and 0 otherwise.

Strictly lower than: It(a, b) = 1 if a bool, int,
< b, and 0 otherwise. In case of  double,
intervals: It(a, b) = 1 if end(a) <= interval
start(b), and 0 otherwise.

Ternary operator: iif(a, b, ) = b if bool, int,
ais equal to 1, and c otherwise  double

MSI #X& 4k Copyright © 2024 All Rights Reserved

Arguments Result
type

double

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

Arity Symb

3

1 !

n>= &&

n>= ||

n>=

bool, int, 3 ?:

double
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Arguments Result

Function Description Arity Symb
P type type oy
Set related count Returns the number of elements collection, int 1
in a collection. interval,
array
indexOf Returns the index of avalueina collection, int 2
collection or -1 if the value is not int
present.
contains  Returns 1 if the collection collection bool 2
contains the given value or 0 or interval,
otherwise. int
partition  Returns true if all the operands  collection bool n>0
form a partition of their common
domain.
disjoint Returns true if all the operands collection bool n>0
are pairwise disjoint.
cover Returns true if all the operands  collection bool n>0
form a cover of their common
domain.
array Creates an array of fixed or bool,int, array n>=
variadic size. double, 0
array, list,
set
stepArray Creates an stepArray of fixed size. bool, int,  array n>=
double 1
at Returns the value in an array or a array, list, bool, int, n>= []
list at a specified position. int double 2
find Returns the position of the first array,int int 2
collection containing the given
element in the array, or -1 if the
value is not present.
sort Returns the array sorted in array, array 1lor
ascending order. When used with lambda 2
two arguments, the array is
sorted based on the values
returned by the lambda.
distinct Returns the unordered set of array, list, set 1lor
distinct values in an array. When set, 2
20
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Arguments Result

Function Description Arity Symb
P type type w3y
used with two arguments, the interval,
distinct values are based on the lambda
values returned by the lambda
applied to the iterable.
intersection Returns the unordered set of array, list, set 2
values present in both iterables. set
Interval start Returns the start of anon-void  interval int 1
related interval.
end Returns the end of a non-void interval int 1
interval.
length Returns the length of a non-void interval int 1
interval, equivalent to
end(interval) - start(interval).
hull Returns the smallest interval interval interval n>=
including all the intervals given in 0
operands.
Other call Call a function. It can be used to  boo], int, double n>0
implement your own operator.  double
21
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[ 2] LocalSolver 55 Hexaly ~DBITIZDOVNT

2023 4E 11 H LA, LocalSolver |Z Hexaly (2720 £ L7z, Z O LWARTIL,
INWIN=NE ol h LD LSRBL, YA AR—D0nbRLIIBITLET =
—NNVRRFIRIZE SN T, T a— Uik Y v —Io, 2RO EELT
e ZOFHLWT AT T 4T 4 DFFIZOWNWTIE, YT ulZoigl—2% 0
SR TZE,

EHa T AT, 20 1D 27 7aA 352 & RELE L BT
O OF N, TXTDAPL, XA F V., A A—TF—, FAl=blX, T
Da—H—I2, RT=b eI O—HE2BAH L, Ho0EICEEIDET =
NS TY 7 b =7, UL, FAEBIX IR REREE I D AREM N H
HILEBHBELOVWET BEHEOEDIRELET, T, AL—XB
ITEEEICT D201, &y APT X 1| FHoBITHHTHAR—FahE T, &
RIZIFTRTERDITDHTLE Y ZOBITICHERIFEREEXET DAV 2 —
Vv BLLTFIORLE T,

LocalSolver 7> Hexaly ~DOBATIE, 37/ Ly 7 TirhbivEd,
7Tz — R

o Hexaly 12.5 (2023411 H): v =7 %A PBIOEZLDERE, HW

LocalSolver ®paE L Hexaly IS 5N T T2, ML) 84
Hmicix, Yo (@A v A h—F—, RUX4F U, [@LC APT)
‘/C-‘o

o Hexaly 13.0 (202447 H): API & XA F U IH LW ID ITBITLET,
A L= RIPBAT MR T 27212, W APL 351 &R — S
T3, FTLW APL (VAR — FSnEEA e B ET, UV API
EHERTDHE, BHO AL ZIEATEET NI —~v 2 ADAEENT
BIEIZLY, a— FE2ERTIHILEETHY FHA,

o Hexaly 14.0 (2025 4E321%) : IH LocalSolver API [X52 42 14I&, Hexaly
~NOBITNET LIEH WIS 77 A ALRISB 7 7 A X, IHAA—V 3 0D
LocalSolver ThH|&H AR — b I3 E 7, Hexaly 14.0 (2025 HF+3):
VY LocalSolver API 1352 &ICIHZA E£9, Hexaly ~OBITNZE 7=, &
VW ILSP 77 A& LSB 7740, BEIEEHEWWI—= 3 D LocalSolver
Il EmEYAR—banET,

LY R =T =Ly =
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https://www.hexaly.com/announcement/now-we-are-hexaly

AU A =T =% [Hexaly] &WIHIHLWARNIEL ST, Hexaly 77
Y ROA A R=Z1% 1 DT TTA, Ch, Java, Python OWGDN—T g
D API 24 A h—/L & F T, Hexaly Optimizer OA A h—/L & HEMEL L
TWAEARIE, 77 A A7 VT 2L LERTHLERH LG LiItERA:

LocalSolver] % [Hexaly] IZAELTRAZ VT MAEHTOLERSD
KR

BREIASHK

LocalSolver & FD T A 2 ADBATIL., 3 DDOEREZLH LS_HOME (Windows @
7#). LS_LICENSE_PATH. LS_LICENSE CONTENT Iz ko> CHlIffl S CWE L=, =1
S OEFITHAE, L ZF 4 HX_HOME, HX_LICENSE_PATH. HX_LICENSE_CONTENT (Z
o TWET, HTWERGSIESHEIEELE T2, MFBEESNTWLGEE
I, BT LWES L D SESEIEM MK 220 £77,

Pip Ny r—2 (A =)L)

BAT7 = — A TlX, 2-D® Python 781 —/L (pip installable packages) % HEiAT
L $£9, pip install localsolver X° pip install hexaly i35 Z &L T
T ETA VY Python APT (21T LWEEREDNBINS AW Z LITHEL T E
X, oL, blelzoa— ROBEFO Python 70y =7 NOITEERTH Z
L7 AT T 4 A FOEHD/NRT —~ v APLRRNTEEOBEEZZIT 5
TEMTEET,

APT DA H

-0 75 5 ¢ 7 %, LocalSolver 235 Hexaly ~@ APT O 5247244 Fh
BEELNET, ZNODOHLVAPIIC L > THE0 INAEHEITLFICiER S
AVTWET, By APT (12T I 0 F 2 o< RnigaiE, vy Python,
Java, C# APT ZfiH+5Z2 &L T&Ed, LrL, 26O HW APT IZI3HTL
UVEREITIBINENARANWZ L 2R ZTBWTLEE Y, STz, Zhbo APT
ERATHZ LT, HRT0a—REATHbEETLHI L, NI —< A
DI LN TIEIEOREEZZ T 2 LR TEET,

ATTUNEZTWGE, BETOLENDLERER RO X MILLTO®@EY
T
AA 7T A% LocalSolver 73 HexalyOptimizer (2780 F9°,
A A 7T A4 LSPModeler X HexalyModeler (2720 F 97,
ETHOY T AD LS #EHEEEN Hx IZEE S UNCFED Hx ICHER),
TRTOZ T AD LSP BEHHEEN Hxm AR I E Lz (KIUFEE/NLFO
Hxm (ZHEE L T2 W).
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BT T =LA TT 4~ A P —DAETLERN 2 D720 F Lz, LA
localsolver £ HiiZEM & Z DF localsolver. modeler 4 RiZE/MINH D £ Lﬁo \
D 2 DIFEES 3, Bl TlX7e <. hexaly.optimizer & hexaly.modeler & VY9 U,
B2/ LT,

FEWMIEHESE 72 o 72 HEC A Y v R3W OIS E Lz,

—IREZ, 1s & Isp ~OZMRITT I T2 £ L1,
SHEEAOEERE LITOIVE Lz, FEMIZLATO®EY

Flo. SRICFHELTEEZRE ITONLTWET, ZNbIZHOWNTIE, IFTHL
<SHAL T,

C# API O

ANAF Y (DLL) OAHID to MBERINE Lic (RIF &/ FNE
FTYT), ZOLEEFT CE 2L L KMLTWET F47 7V omsaHl
Hll, localsolvernet.dl1Hexaly. NET. d11

ZETZEM1X . localsolverHexaly. Optimizer

ZHTZER1X . localsolver. modelerHexaly. Modeler

VURNCRFONE Sz, 734 RINERE Sz Public A Y v R

L . GetLocalSolver () CreatelLocalSolver () GetOptimizer () CreateOptimiz
er ()

APT O

localsolver. jar 72 % hexaly. jar

/X —1% L localsolvercom. hexaly. optimizer

Nor—U0 . T LWARNE, Java ORI (&t 4 % —% > b F

AA 4 HWIZ LE L), localsolver. modelercom. hexaly. modeler
DN SN2, ERI3AFINER SN Public A Y v R
L . getLocalSolver () createLocalSolver () getOptimizer () createOptimiz

er ()

Python APT DZEHE

T a—/UE 1272 Y £9°, localsolverhexaly. optimizer

T a—/UE 1272 Y £9°, localsolver. modelerhexaly. modeler
FT=BIE 2 2D pip Ny r—2 (A —V) ZfERF L TWET 11 DX
localsolver (FWAPT) I Cd, ~ZHVU—HOH LWL D,
VURTICREONH &7z, 734 RINAER S 7z Public A Y v R

L . get_localsolver()create_localsolver () get_optimizer () create_opt
imizer ()

24
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C++ APT O W

fOZFEELITERY | RO 2 DOLARTZEM TIX R <, 1 DOAFTZER & IR
L7z, ZD7-. localsolver & localsolver ::modeler ZHLIZ hexaly & 725,
FrLU CH APT 7213t S5 Z LI EE L TIZ LYY, localsolver &V H 4
A CHEDIL TV W APT (X, KAICEIESIVE LT,

NAT Y ) BHATAREY 7 A v

APT L3R AT T 7 ANEFRAT 4T « 7477 VI, hexaly /
localsolver £\W9 "EHOR—I V7 ClEffianEzHA, ROV UV —Z2TH
W LocalSolver API ZH#EFF L7-WHATH, Dl 7y FOKRFEER
ELTHABTAINNA T IV EZERTHLERHY £, ZZiE, 77 A A2
T REVILERTAHLERNH LS LILER A,

FFaA AL NAZ YT NOEFE S

e localsolver. exe becomes hexaly. exe.

e Iskeygen. exe becomes hxkeygen. exe.

e Istokenserver. exe becomes hxtokenserver. exe.

e localsolver130.dll / liblocalsolver130.so / liblocalsolver130.dyli
b becomes hexalyl130.dl1 / libhexaly130.so / libhexaly130.dylib.

57U EE (LSP)

o IMNFET .Isp EWIHIEETTZ o727 74 41F . hxm (HeXaly Modeler)
WO PREFITR D £77,

o Hexaly IF5|&#HE . 1sp 77 A NEMER L GiAHAIATeZ N TEET,

e 1sTimeLimit, 1sNbThreads, 1sSeed...® X 9 727 a0 — S )LD LRI
X, DAL Is BT V7 4 v 7 A& LTHWTWE L7z, BIfEIL hx 287
L7 4y 7 AL LTHOTWET (hxTimeLimit, hxNbThreads,
hxSeed), HWARITHYAR—FSINTOETHR, FrLWARINELSNE
T, SV 25 L. hxSeed & 1sSeed Dl T & AJ) L7286, hx DS EEEEE
DEIETRZEIND,

o LVIHEMIE localsolver & MEENTZEY = —/LiE, BI{EIX hexaly EFEEN T
W5,

e U localsolver BV 2 — VITEZ/FET HH, H LUV hexaly BV 2 —
NDT TAT A ZWE RN,

EI 5, TXTCDOLSP 77 A MEa— REEHT 52 L7 ERE LT 5,
FEONH S NDEITT 7 A VDAL HITZT DY localsolver. exe 725 hexaly. exe (T
B0 F4, Java, CH. Python ®F = 7 /L API N 1 HETHEIESN A D & T8
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D, ZHNHDOHE . Isp 7 7 A L H W v — LB OYR— N EYIERT A TE
THD EHA, TNOITHICKFORE E & HICHHERE R 7EITTH D,

LSB 77 A v

7 7 A NVHEIRFDS. 1sb 725 hxb IZE DA LAMIMH 2D D FH8 A, Hexaly IZ
LSt b.1sb 74—~ v NOFEHRIAHR T L, FFRkDNN—T 3 o THAR— K EH|
B2 FEITHY EHA,

—ETEZE, RO 250D/ 3—T=2213.0 & 13.5 (1 FEMOBIT) T,
Java, C#. Python HH®F = 7 /L API (Hexaly & LocalSolver) % o ——[Z#2fik
THZEICLFE L7, IHAPI X LocalSolver EWHLHIT, 17— R&EH
TLZLRMENRIT L ZENTEETOT, LIES S ORITH APT ICBATT S
ZL72< | Hexaly DT 4 —< VA LNy FOREEZZ T HZ LN TEE
7

L)L, W API 3R —hENFiiT 2 & LTH, HrLWEENBIMSLD b
TR, R T4 T IT7AT7 T VDOARPERII, XTI AL F Y (XFT N
APT O Z) 1Rk E W=, CI/CD A2V F 2B TEETLHNEND S 2
CIZTHELZEE N,
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[f4% 3] Hexaly Optimizerl3 ZEHH FIH

VU= —]

HLUWEE 7 HULL 25BMmEnE L7,
B L NEE 7 STEP_ARRAY 2% BHNEiE L7z,

- VA MIEMRESND AT HRETIE, A7 v 7 ABRFEHIOEEIRIT
HEOCRYELE,

7Y U RE T
Hull

FRT U RTHEZONTET R TCOXMEETR/INOXM, Z OEFEIL,
interval B D n HDOAXF K, F£721% interval OEIIRIO —E /2 HE %
ZIMTET, ZOWEFIL, AT RORNOIEEIZE LWAE L, A8
7V FOERROKERICHE L WWEREZFOXEEZRLET, AT FTHXL
Nr-ZEAXEITERE SN ET,

AT TS

AE ) il U B8, StepArray (X, ZE L WA AND 2 ODOEE
BESIX &Y 2T A—F L LTHY £9, XIIEEICIEOEIMEEZ =720
X7 5720, YIZEEDES I TH D, X[i-1]& X[L]DOBOTXTOMEIFY[i]iZ
%Lb\o

AT (IRAHFEVWAET)

UZAMREEEBIZHEASND ATHE X, VARNEALS T I AD2OD
FRG U REWD, AT v 7 ANRT A NOEREHANTHDEGEE, OF
BITIX0 L 0/hEniy, URA MOERE (ZHX COUNT R 72> TRDD
ZENTED) UELTHAIHE. AT OFHIILHIT0-1 ZIRE PR T S, =
OFMEIL., BESTEESNTWE D LRERCIZRY £ L,
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APT DA H

~NFHYY —FT T —
hull() EREFZBMLE L,
stepArray () A TZEBMLE L7,

ALy a ERIFRAINRERZENEINET A RTEHLWA Y v R
HxCollection. isUndefined() & HxArray.isUndefined() ZiEMN,

Python
HxOperator. HULL #1281 L F L7z,
HxModel. hull ZiEBMM L, LA EERTE 5 L5127 LT,
HxOperator. STEP_ARRAY {55 % B0,

«  HxModel. step_array ZiBII L. stepArray o {ERKTCE A LI F L
77,

a7 va rERRERSNRERNEIDETANTDHHLWVAY v
HxCollection. is_undefined() & HxArray.is_undefined() 2MEBIISiVE L
7

C++

O_Hull EE 2B E Lz,

HxModel: :hull ) 28BS 4L, AR AFRLTE D L HICRV £ LT,
0_StepArray JEF2ABMIILE L7,

AT THESNREAERT 572D HxModel: :stepArray () 2MBIISLE L

HxCollection::isUndefined() #JON HxArray::isUndefined() A Y v K
B0,

CH
HxOperator. Hull JHE ¥4 B0,

28
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HxModel. Hull 2%:BH0 &AL, MARXAIER CTE DL 51720 £ LTz,
HxOperator. StepArray [E&E 1 2B,

2T RN EAERK T 572D D HxModel. StepArray 2B VE L
77

a7 va rERRESBRERZNEIDETANTDHIHLWVAY v
HxCollection. IsUndefined & HxArray. IsUndefined MBS ivE L7=,

Java
HxOperator. Hull & 2B L E L7,
HxModel. Hull 2B &, AR ZIERTE D L 9ICR D £ LT,
HxOperator. StepArray A 2B E L7z,
AT v THRFNREER T 572D HxModel. StepArray 2SBEAISUE L

—o

L7y a rERIEESINRERNEIDET A RNTHH LAY v R
HxCollection. isUndefined & HxArray. isUndefined MBS iVE L7-,

o [HHEZIBIL72, LSOperator.Distinct

o EBIDOXZAERT 27-OIZBIME 7=, LSModel. distinct

o fHN FBESNINMEIZZLVIZYa L ThHhY, a7y a fixBiE+5
LAYy KT 52 bLE,
LSArray. isCollectionLSArray. getCollectionValue
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[14£4] toy2.hxm 72 7 F L (toy EF/VICEEEL : output
% B0)

1. toy2.hxm 7m & 7 A

Toy2. hxm 7’1 7" AlX, toy2.1lsp 7 7 A /V% toy2. hxm [ZZEE L7272 T, &
X, 2<HLCTh3,

[rresies toy2. hxm *********[ function model()
{

nbProducts = 8;

value = {1,10,15,40,60,90,100,15};
I/l 0-1 decisions

x[i in 0..nbProducts-1] <- bool();

Il weight constraint

knapsackWeight <- 10*x[0] + 60*x[1] + 30*x[2] + 40*x[3] + 30*x[4] + 20*x[5] +
20*x[6] + 2*x[7];

constraint knapsackWeight <= 102;

I/l maximize value

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

}

function output()

{

printin("Selected Products:");
for [i in 0..nbProducts-1 : x[i].value == 1] printin("#"+i+" ("+valueli]+")");

}

30
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2. EITHEE (toy BT /LICEISK : output A B/N)

(1) toy2. h x m ZFEITHEE

C:\hexaly_13_0\bin>hexaly toy2.hxm

Hexaly Optimizer 13.0.20240708-Win64. All rights reserved.
Load toy2.hxm...

Run model...

Run optimizer...

Model: expressions = 38, decisions = 8, constraints = 1, objectives = 1
Param: no time limit, no iteration limit

[objective direction ]:  maximize
[ O0sec, 0 itr]: 0
[optimalitygap ]: 100.00%
[ Osec, 1605 itr]: 280

[ optimality gap I: 0%

1605 iterations performed in 0 seconds

Optimal solution:

obj = 280
gap = 0%
bounds = 280
Run output...
Selected Products:
#2 (15)
#4 (60)
#5 (90)
#6 (100)
#7 (15)

C:\hexaly_13_0\bin>
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M

(2) toy2. 1 s pFTHREER (Z2%)

shexaly 130 CiX, Isp 205 hxm ~OBATHIM & LT, lsp BTV HFEITHRETH 5 23,
FITENDE Y 22—V, localovler 125 TH VY, FYTHRERIZER > TV 5D,

C:\hexaly_13_0\bin>hexaly toy2.Isp

Hexaly Optimizer 13.0.20240708-Win64. All rights reserved.
Load toy2.Isp...

Run model...

Run optimizer...

Model: expressions = 38, decisions = 8, constraints = 1, objectives = 1
Param: no time limit, no iteration limit

[objective direction ]:  maximize

[ Osec, 0 itr]: 0
[optimalitygap 1. 100.00%
[ Osec, 2209 itr]: 280

[ optimality gap 1 0%

2209 iterations performed in 0 seconds

Optimal solution:

obj = 280
gap = 0%
bounds = 280
Run output...
Selected Products:
#2 (15)
#4 (60)
#5 (90)
#6 (100)
#7 (15)

C:\hexaly_13 0O\bin>
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[f18:5] BNF Syntax (/N B RE01E)

BNF OFEFLITRD & 5 0 BHRAOES TH S,

<symbol> ::= <expression with symbols>
I DO<symbol DITEH— D5 TH 5D, F7-. <expression with symbols> IZF2 54, 721X
BIREZRTAN=FT 4 3= T|] TRUILNEZFTLEYTHY ., ELD &code><symbol> D
B LD bDER LTS, ks, BHBRAITHEMN SRR ZIE BEKGmLL S & TG
L) (SN G, BHRREFOEDICEN R ST DBEmREL S LT, WTno
BB O S BNR Do T-flwld THmat s SFRENn S,

VITIZ hxm E§5® BNF Syntax &7/~
<> =<>HEEBLTH A,

identifier
simple_identifier
| contextual_ keyword

contextual keyword
'pragma’
| 'as'
| 'from'
| 'extends'
)

expression
: ternary_expression
| lambda_expression
| table_expression

J

expression_no_range
: ternary_expression_no_range
| lambda_expression
| table_expression

J

ternary_expression_no_range

: or_expression_no_range

| or_expression_no_range
'?'ternary_expression_no_range
':'ternary_expression_no_range
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or_expression_no_range
: and_expression_no_range
| or_expression_no_range '||' and_expression_no_range
5

and_expression_no_range
: equality_expression_no_range

o =—

equality_expression_no_range

: relational _expression_no_range

| equality expression_no_range '=='
relational_expression_no_range

| equality expression_no_range '!='
relational _expression_no_range

J

relational_expression_no_range
additive_expression

relational_expression_no_range 'is' additive_expression

|

| relational expression_no_range 'is' 'nil’

| relational_expression_no_range 'is' 'bool'’

| relational expression_no_range 'is' 'int'

| relational_expression_no _range 'is' 'double'
|

|

|

|

3

relational expression_no_range '<' additive_ expression

relational_expression_no_range
relational_expression_no_range
relational_expression_no_range

>
<=

ternary_expression
: or_expression
| or_expression

'?' ternary_expression

:' ternary_expression

or_expression
: and_expression
| or_expression '||' and_expression
5

and_expression
: equality_expression
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and_expression_no_range '&&' equality expression_no_range
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| and_expression '&&%' equality expression

J

equality expression
: relational_expression
| equality expression
| equality expression
)

relational_expression
range_expression

relational_expression 'is
relational _expression 'is

I

I

| relational_expression 'is
| relational _expression 'is
| relational_expression 'is
| relational_expression '<'
I

I

I

3

relational_expression '>
relational_expression

relational_expression

range_expression
additive_expression

additive_expression '..

| additive expression '...
5

additive_expression
multiplicative_expression

| additive expression '+
| additive expression '-'
5

multiplicative_expression
unary_expression
multiplicative_expression
multiplicative_expression
multiplicative_expression

o ———m———— e

unary_expression

function_call expression
new_expression

'+' unary_expression
'-' unary_expression

<=
>=

relational_expression
relational_expression

range_expression
'nil’

' 'bool"’

"int'

" 'double’
range_expression
range_expression
range_expression
range_expression

additive_expression
additive_expression

multiplicative_expression
multiplicative_expression

"*' unary_expression
'/' unary_expression
'%' unary_expression
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| '!'" unary_expression
| 'typeof' unary expression

J

new_expression
'new' member_array_expression arguments

.
J

function_call expression
: primary_expression
| super_expression
| function _call expression '[' expression ']’
| function call expression '.' identifier
| function call

J

member_array_expression
: primary_expression
| super_expression
| member_array expression '[' expression ']’
| member_array expression ' identifier

super_expression

'super' '.' identifier

prlmary expression
assignment_identifier

| "true'

| 'false’

| 'nan'

| "inf’

| "nil’

| string

| integer

| double

| '(' expression ')’

lambda _expression
identifier '=>"' block_statement
| function_arguments_declaration '=>"' block_statement
| identifier '=>' lambda_body_ expression
| function_arguments_declaration '=>' lambda_body expression
|

"function' function_arguments_declaration block_statement

36
MSI #X& 4k Copyright © 2024 All Rights Reserved



.
J

lambda_body_ expression
: ternary_expression
| lambda_expression

table_expression
. l{l l}l
| '{' table list '}

.
J

table list

: expression

| table key '=' expression

| table _key ':' expression

| table list ',' expression

| table list ',' table key '=' expression

| table_list ',' table key ':' expression
table key

string

| identifier

| integer

| '-' integer

function_call
: function_call expression arguments
| function call expression variadic_arguments

J

arguments
!
| '(' function_argument list ')’
5
variadic_arguments
: variadic_compositor_list '(' function_variadic_list ')
5
function_argument_list
: expression
| function_argument_list ',' expression

J
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function_variadic_1list
: expression
| function_variadic_list ',' expression

J

variadic_compositor_list
'"[* filter _iterator ']’
| variadic_compositor list '[' filter_iterator ']’

.
J

filter_iterator
: identifier 'in' expression ':' expression

| identifier ',' identifier 'in' expression
| identifier 'in' expression
5

expression

identifier ',' identifier 'in' expression

range_iterator
: additive_expression
| additive expression

additive_expression
additive_expression

] ]
J

statement
: block_statement
| assignment_ statement
| local assignment_statement
| local statement
| if_else statement
| for_ statement
| while statement
| dowhile statement
| continue_statement
| break_statement
| modifier statement
| throw_statement
| trycatch_statement
| with_statement
| function _call statement
| new_statement
| return_statement
| super_constructor_statement
|
5

[}
J

block_statement
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Y
| '{' statement_ list '}’

J

statement_list
statement
| statement_list statement

.
J

assignment_statement
identifier assignment_operator expression ';
| assignment_identifier assignment_compositor_ list

assignment_operator expression ‘;

J

assignment_identifier
identifier
| 'this®
5

assignment_operator

R
|
|
| /=
|
|

J

assignment_compositor_list
assignment_compositor
| assignment_compositor list assignment_ compositor

J

assignment_compositor
: '"[" filter_iterator ']°
| '[' range_iterator ']’
| '[' expression_no _range ']’
| '.' identifier

local _assignment_statement

'local' identifier local_assignment_operator expression
| 'local' assignment_identifier assignment_compositor_ list

local assignment_operator expression ';
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.
J

local _assignment_operator

local statement
'local’ identifier ';

]
.
J

if _else_statement
: if condition statement
| if_condition statement statement

5
if_condition
"if' '(' expression ')’
5
for_statement
"for' for_compositor_list statement

5
for_compositor_list
"[' filter_iterator ']’
| for_compositor_list '[' filter_iterator ']’

J

while_statement
'while' '(' expression ')' statement

J

dowhile_statement
'do' statement 'while' '(' expression ')’

J

continue_statement

'continue' ';'
5

break_statement
'break' ;'

J

modifier_ statement
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: modifier expression ';

J

modifier
'minimize’
| "maximize’
| 'constraint'

.
J

throw_statement
"throw' expression ';
| "throw' ';'

.
J

trycatch_statement
"try' statement 'catch' '(' identifier ')' statement

.
J

with_statement
'with' "(' with_resource ')' statement

.
J

with_resource
identifier

| identifier '=' expression

function_call_statement

: function_call ';

J

new_statement
new_expression ';'

return_statement

"return' ';
| 'return' expression ';'

.
J

super_constructor_statement

'super’' arguments ';

J

declaration_list
: function_declaration
| class_declaration
| declaration list function_declaration
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| declaration list class_declaration

J

function_declaration
"function' identifier function_arguments_declaration
block_statement

J

function_arguments_declaration
. l(l l)l
| '(' function_identifier_list ')’

J

function_identifier_list
: identifier
| function identifier_list ',' identifier

J

class_declaration
: class_header '{' '}’
| class _header '{' class_member list '}’

J

class_header
'class' identifier
| 'class' identifier 'extends compound_name
| 'final' 'class' identifier
| 'final' 'class' identifier 'extends compound_name
3

class_member_list
: class_member_list class_member
| class_member

J

class_member
: class_constructor
| class_method
| class_field
| class_static_function
| class_static_field
3

class_constructor
"constructor' function_arguments_declaration block_ statement
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class_

block_

J

class_

method

'override' identifier function_arguments_declaration
statement

identifier function_arguments_declaration block_statement

field

. identifier';'

.
J

class_

block_

J

class_

.
J

identifier '=' expression ';

static_function
'static' identifier function_arguments_declaration
statement

static_field
'static' identifier';'

'static' identifier '=' expression ';

pragma_list
: pragma_statement

J

pragma_list pragma_statement

pragma_statement

.
J

'pragma’ simple_identifier ;'
'pragma’ simple_identifier simple_identifier ';'
'pragma’ simple_identifier integer ;'

"pragma’ simple_identifier double ';

use_list
: use_statement

J

use_list use_statement

use_statement
: TOKEN_USE simple_identifier ';'

J

TOKEN_USE compound_name 'as' simple_ identifier ';'

TOKEN_USE import_list 'from' compound_name ';

import_list
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: simple identifier
| simple_identifier 'as' simple_identifier
| import_list ',' simple_identifier
|
5

import_list ',' simple_identifier 'as' simple_identifier

compound_name
: compound_name_part

compound_name_part
simple_identifier
| compound_name_part

simple_identifier

.
J

header_section
: pragma_list
| pragma_list use_ list
| use list
3
program
¢ <EOF>
declaration_list <EOF>

|

| header_section <EOF>

| header_section declaration_list <EOF>
5

Uk
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