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1.  Hexaly Optimizer & X

Hexaly Optimizer (X, Ef73 27077244 & LTIt hexaly TH %, HD

Hexaly Optimizerl13.5 |, KRHEGEE(LREEAZ ERRFRINTOHRII KDL Z &
ZHBEE L= LW 72 —F@ All-In-One Y /L N—T&H VY | TEROEIRFE 1L
VAT LEERELIZBDOERS>TND, LI, A7V a—D U 7RE, KR
B A& DRI LT, RiEZfERgEm L2 RBL L T

Blo . BB Hexaly Optimizerl3.5 Tlk, KEFEA 7Y 2 —1 o JRBEIZXT
LPERERIL 2 FEBLL TV 5

Hexaly Optimizer 137 7 > A®D 6 ADOFEH T OR FHEEEN 10 FFDmH &= T
Bl L7726 DTHDY, All'In-One Solver & LT, LP (BYEEHHEILE) . MIP (RG
HGHEE) . CPKGREL Y v /2 2 7)., NLP GEfIERHEE) . LP (BJEG
EYE) WA Z LN TE 5, Frio, MIP, CP Tif, BIEMICIIMIT oo
7o REUBSH A o fei (LIS L CL TS L2 g S8 Tk L2
iRy TR Z L ZFB LT\ 5, Hexaly _13_51%. 1lsp 2>5 hxm ~DBAT &R

BT, WERD 1sp ET NV T 7 A NVHEITHEETH B,

Hexaly Optimizer DEHEEE. FHKEEIZ DV TI,
https://www. Hexaly Optimizer. com/
THHL TV,

2.  Healy Optimizer D EfT 5k (FREIER

Hexaly Optimizer 13.5 1% PC, Unix, MAC ® 64bits “&— K CTEEI3 5,
ETFNT 7 A NI, xxx. 1sp 2D xxx. hxn ICEBFETA3MLERD 5,

Hexaly Optimizer |3 C+H+ TR I TEY, FEIT77 0/ 7 A HEKTEINTE
T T, C++, Java, C#., Python D70 77 ANGESZ LN TE 5,
Hexaly Optimizer (31 > % —7 U ¥ —HCHEFITTHZ LN TELHET YV V7
=i6 (Hexaly Modeler) (LSP) Zffo T35, A ¥ —7 U % —HIC Hexaly
Optimizer #3473 A HAI2IX,. BEHORBRBA Y0 77 I 7aX—x L L
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https://www.localsolver.com/

hxm 7 7 A )V (xxx.hxm) ZERL, X7 AXA—=F2 L LT hxm 77 A VZRET D
T TEITHRETH 5,

%72, Hexaly Optimizer N2t § 5627 F AT A4 77V %5 2 & T, L,
C++, Java, C# (net). python T, B ENES AT LDOT 7Y r— a9 &
KT HIENHRETH D,

AKRF2A FTiE PC (64bits it) T DOS D=~ R7a 7 b
Hexaly Optimizer % [BH#ETT 62T 5,

Hexaly Optimizer % %179 5 72$121%. Hexaly Optimizer %1 > A h—/L L, 7
A AEEBTLIMENRH D, TOFMEICHOWTIE, UUTEZSRInn,

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

2.1 hxm 7 7 A VD ELT

A VAPV SNTZAE Z R,
Hexaly Optimizer_13_5 7 4/ %

| — bin : FE{T77 12 7 7 L hexaly. exe

| — docs  : FHE., C++, C#,Java 5D/ T 254 7 F V O
| — examples : #il#E®% (hxm, C++, C#. Java, Python)

| — include

license.dat : A BV AFX—Z2RET DH
TERMS_AND_CONDITIONS

Uninstall T TV r—=vavy 7k

1) FEITFNE
Hexaly Optimizer % EH:EITT 5612383 5,

DOS o~ R7ur7 23 H BT 5,
bin 7 #/VAIZ hxm 7 7 A /L (toy. hxm) Z 2 v°—14 5

hxm 7 7 A V4 ZF65E L C. hexaly. exe ZFIT77 5,

EZH]) C:¥Hexaly_13_0¥bindhexaly toy.hxm lsTimeLimit=1
3
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¢hxm 7 7 A V4 @ toy.hxm,
3T A4 1sTimeLimit IZE TR 2 1 B & i,

2) hxm 7 7 A /LD

Z ZTlL, examples\toy @ hxm 7 7 A1 /Litoy.hxm % 7~7,
Toy €7 /WL, Ty 7y 7METHL, M1, 8idbY ., ZNZENOES L1
HELLTICERT D,
H X 010, 60, 30, 40, 30, 20, 20, 2 kg
ffifiE : 1. 10, 15, 40, 60, 90, 100, 15
Ty Ty 713K 102kg £ TR EZAND Z LR TE, MENRKIZRD
£o. EoMpEBRNITL VD, EORFOMIAEITN BIZ2 20 M8 E 72 5,
hxm 12 £ 2 &R Z LU FIZART (toy.hxm 7 7 A /L DN,

* Declare the optimization model */
function model () {

// 0-1 decisions
X_0 <= bool (); x 1 <~ bool(): x 2 <~ bool ; x_3 <- bool();
X 4 <~ bool(); x b <~ bool();: x 6 <~ 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 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;

4
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XboolONEEIRELEHAZEWR L, bool)TEREINTZEH DO & 1 DEOHMAET %
EHIZEHEd 5 2 & T, xR 5,

2.2 FETHER

2.1 T/RLT= toy T /L (toy.hxm 7 71 /L) OEITHERZ LI FITRT,

C:\>cd hexaly_14_0
C:\hexaly_14_0>cd bin

C:\hexaly_14_0\bin>hexaly toy.hxm

Hexaly Optimizer 14.0.20250718-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

[ O sec, 0 itr]: 0

[ optimality gap |:  100.00%
[ 0sec, 16904 itr]: 280

[ optimality gap I 0%

16904 iterations performed in 0 seconds

Optimal solution:

obj = 280
gap = 0%
bounds = 280

C:\hexaly_14_0\bin>
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FHEK TR (RFIEEE CH B L NG E%) OREMIRELZ, UITo 32 THIA
T2,
- infeasible : ZE{TRFHEME
- feasible : SE{TA[HEIRTE
- optimal : FxuwEfig

Hexaly Optimizer13.5 Ti&, fRZEMAMOLEICIL, RO EREITTREZFHEL,
WEFE DX ¥ v T HRRT D,
WATERF 512 toy2. hxm & LT, output function Zffi~ CEzx ZHALI=Hl%2Rd,

3.  Hexaly Optimizer i X % ER AL

Hexaly Optimizer O EXALITEERELR L ERT DL LB ED,
BEHEREAHICIZboo) & LTEFR LT 011 2%, ETREFFOEHESGnt), L
TR Z FFOEE A S (float), 2%t~ b (list) & LTERTLHEHEE Y oA
b2 BEREEBOMEZZ S, BEdITORRELRITT 22 & T KB

FoE bR A2 RIS 2 ENERDEZ FTH D,

bool Z2H DT & 2 1000 TAEK A THFEHMNRERTHARD LD Z LN T
&%, bool ZHTER LILESIREEBOMEENR L 72D, AT 228
et B SR AR LT <, 729, Hexaly Optimizer HIZER(LT D729
(1%, BEREZEE 2T, BB, HINBEEE ERTLILENRD D,

T Ty ZRIED X O ICHKEICE ) A RSON B THUL, W a s
BIXRN%E bool ZHi e L TERTIUIRY, &2 ERITNTZHE. bool 224K
N1 E2RDZ EZMBETIL, MPOES K OMIEZ EHEFHRE TE 5729, bool Z%L
OFLEE THIKISM, BB A M T 5 2 LA TE 5,

Hexaly Optimizer13.5 Ti%, fitk® MIP MED XL 512, ETIRO & DEEEIEH
ZEEREERE L TERTHZ ENTED, ELiEETICT U T ANT
A%RD, EZTMENWS DHEL S NEZEZELTEKRKOLZENTED, 2D
e, BLRECESSBERE 2RO HEEHRME L LT, EEMEFOLEK % float &
B LTERL, LEREHIRT 2556 EEREL IO L EERELR O % LSP
THIFIGEH E LTERTUT LW (EkiT bigM 2 H L CRIEfT T 2 LB H -
TeREI R ER(LIIARETH D),

XL, BFED NP BEOEXETIBHHEAEMNNEN2DBERREER
TERLTUW-BEICIE, BEENDLTLHEL LS8, Hexaly Optimizer
[CELE-BEEENEETH S,
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3.1hxmETY T DEZF

UTOFIETET Y 7 %4T D,

1) BEREEE(bool EHK TV float BEF) 2 EHET Do
2) LROBRBREEEEZTAITES T, Hill%EME. BRBEEZERT D,

ZORE, MIP @ X 912, #EHIFNC b b BT < HIKIStE. BRIBEE S b
2. FEMIERBENARETH 5,

3.2 hxm T® bool D EFE
DL LRI g 72 RHRE ST bool BEDEFTA A — %7 d,

— Ty 7Yy sE  Xp  (p : i)

— JLb— FBIRME: Xr (r:r—1)

— IS Xp,g (p : BWroNF—r q @ 2XFZ— O HEE)
— NBREME: Xptj (p: AR, t B, j : ¥a>)

— BEBEAGHE : Xep (c : Hifi, p:AYvar (EHE))

— SCM : Xtijkp C: ., i: T, j: 74, k: AJE, p: J4H

— A Va—Y 7 Xtijp G RS, 1 T, j: 7400, p o RGLE)

Hexaly Optimizer TI33E TLL LD bool ZHZEERT HZ LN TE, MIP 0ERAL

CEV, A= FHALICERRELE B boo) 2 EXRT H LT, L, ARRETOENL
MATREE 72D,

Hexaly Optimizer13.0 (X, AN FFIFT TEITAREMEC BAYE (TAYE) 2Rk 2
728, FIHEDFEITARARENE 721X TRl REME 2 BB T 2 LB TR0,

3.3 hxm FEF /v

hxm €7 /L%, LLFOEENLREK IS,
- BEREZEE  bool), float (FFRME, EFRfE). int (FBRAE, _EBRAE) . listO

7
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- BIAZE AREOERTHY, Tur I I T xR IRTTHIENTED,
EROFERIZIT, <— ZFEMT D,
- fil#J : constraint (T#JFE) T. HIKIRHZERT D,
constraint filFIF THE R S NI EAEIT I REMEOHE THH S 5,
- HAOBS%L : minimize (T#J5E) F 721X maximize (THFE) THMEMZ EH

T5, HRBIBITEEERRETH Y . ERINTNERITRE(LZTT 5, HIEHE
EE L THMTRETH D,

8
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4. hxm S5 (hxmEFIZEHKT B 55

hxm SFEIE, #EOkD LSP Sz L Tk Y, KEfkMEEzET7 v EL, T 1O
WREM OMEDRGEEZTT 9 7 = — A TORITERAZAT O DITHRIERBRE AR5 2 &
ZHBE LTHESATWD,
hxm ST, RFOEBU T 0 7T I VEETHL, BT w7 T I 755k
Frlld, B2 A2 SrECTH DD, Java R CFRFE R, 231 THHE)
HINCT — 2 OFEFARE T D72, T—FOfE (W) #7077 <NEET H0NE
MR, ZOFER, 7'r 7T LADOFLIRIT Ruby 72 CEESFEO L O IR TH L,

BESHCEERTERV I ANA TIZLLT 0T T LADOF =y 7 INARETH S,

hxm SREOFFEIXLLT -

—GRICHRE TE D (BFAEEEDN RV, ERIZHEST, 1/6 006 1/2 ORF&E)
—NTEMZRT WV (2o A FPOMENEZ HEIZ T =y 77 5)
=77V r—a rOMREE R ESE0T

—EP OV TN T Y U FHE (TELHRETEMTE D L H%ED
MARHBRE CHHEISFEROT — 2B EAH5TWIE, 1 HTET Y 7 & 94T

DA[RETH 5,

—ERUEIE)——EITHRRFICTE D (—oiF=F 4%, $ 9 —2F DOS 2~ K
T T DI ODTA L R REELRDGERENETH D,
—HEFTENED L O ICHMZBRIICRET D2 N TE LD, ET VO
OfRDRFEE BePERIIZATH Z N TE D,

4.1 Function

hxm SFE XA A 707 T L0570, UTDOS DKW T 77 arhbind,
function modelOIXNMNZETH D55, FOMITHLEEIZ)S U TEMATIIE LV,
T2, TR 7 7o v a v BlT22 LMW TE D,

0 input: for declaring your data or reading them from files.

0 model: for declaring your optimization model.

0 param: for parameterizing the local-search solver before running.

O display: for displaying some info in console or in some files during the resolution.
O output: for writing results in console or in some files, once the resolution is

finished.

9

Copyright © 2025 MSI Corporation. All rights reserved.



4,2 BEF

hxm 7 /ALOHT, AHRICHEHTE 5, & <2, BRYBEE, fiFStordicFIMT
& IERUEHIR. ERIEARIBEE LTRIAARETH D, RIS, BUFOREEN
b5, T —RHREZRINZ,

- A (sum, min, max, sin, cos, log, exp %)
- PR (not, and, or, xor)

- PREE T (==, 1= <=, >= < >)

- HAEHEET (Gf, array+at)

1) BEEF
EBOEROH 7T, LFITITXTHESTH D,

// a =1

Q
Il
.
R
=
®

b = 9; // b =9

c=a+b; // c=10

c=a<b; //c=1

2) BlAIER
Hexaly Optimizer ®EF1X map TEFET DI LN TEX D,
Map 1. & F—% 0o 27 — X &I > TV D, F—1k. BHTHY,
BT L HERH Th 2 MBIV, HIX, CARZ AT THLTHRETHY, F
—IZRGE D7D, [7 77 v MERREIEEZHWS,

10
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a

map("z", 9); // al0] = "z", a[l] = 9
a= {"z", 9}; // al0] = "z", a[l] = 9
a[uau] = "abc“; // a[o] = "Z", a[l] = 9, a[nan]

3) SKMHE
FUFHIET, if XEEHT 2, B, LT
if (C) S_true; else S_false;
FE, 2 - CERICREETAZELTE D,

1

if (1 < 2) ¢ = 3; else ¢c = 4;

c=1<27? 3 : 4;

if (0) ¢ = "ok";
if (true) c = "ok";

if (2) ¢ = "error"; // ERROR: invalid condition

} else { // executed block
a = "s";

b =1;

4) MR L
MK LIZIZ, while & for 23 5,

While 1%, AR Citik 45, CHRETH DR, SHNEfTEIND,
do S; while (C);

for IZ. AR Citibd 5, v2AIVICHDHBY ., SHFEITIND,
for [v in V] S;

F, F— L E Y ORAITIE, UFTRET 5,

11
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for [k,v in M] S;

for [i in 0..2] ali] =1 + 1; // a[0] =1, a[l] = 2,
s = 0; for [vin al] s =s +v; // s = 6
s = 0; for [k,v in a] s = s + k + v; // s =9

for[i in 0..9]
for [jJ in 1+1..9]
for [k in Jj+2..9]
alil[31[k]l = 1 + 3 + k;
for[i in 0..9]1[j in i+1..9]1[k in j+2..9]

alil[3]1[k] =1 + 3 + k;

for[i in 0..9]1[j in i+1..9][k in j+2..9]

ali][J3]1[k] =1 + 3 + ki

o
-
-
=
I

ix g % k;

5) MK LEEAE
MR LiEIX, L TRk 3 %,
for [v in V] a[v] = f(v);
LSP Tid, AT OHMEE TR ATRETH 5.
alv in V] = £f(v);

for[i in 0..9]1[jJ in i+1..9][k in J+2..9]

alil[3]1[k] =1 + 3 + ki

ali in 0..9][] in i+41..9][k in j+2..9] =

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

12
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6) B
hxm Tl EEICEAREZERTE 5, BHOMEIL, 0 (false) £721F 1 (true) TH R
WL, BUETH RV, hxm 7’1 77 AJi#% ., function M CILBDEHIES
(global) IZ72 > TWWA 728, function N T — B /WZMEHA L7-WEEAIZIX, local @
B CTa—NVERTHALIZ LE2ERTOHLENRD 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 FRTS5—AXvt—

a< R e A THOHILEEZGIE0E, hxm 7 7 A VO4A4RITT, L hxm 77 A
BRI TCE Wb, =7 —%H3, £/2. v F - T4 0D TORI%
(RTF A=) 13 7+ —~ v b identifier=value ZE /=72 7L 5720,

« <f> doesn't exist or is not accessible. // hxm file

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

LSP SifldM a2 EMLEHETH Y, DT A=FITIEELWVEALETH
50

+ 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>.

13
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FIEEIZ, BT = v 7 TREHZRBOGEICIE, =7 —Ave—U2H T
%y

+ Cannot apply <opName> operator on type <T>.
+ Cannot apply <opName> operator between types <T'1> and <T2>
Cannot cast <T'1> to <T2>.
+ Cannot apply ternary operator '?:' on given operators : incorrect argument type.

- Cannot cast nil' to <T>. A variable or a map element may not be assigned. < 27>

DREEIISIEEFF>, b L, SIEOEPEDRVEAIZIE, =T —2 T 5,

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

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

Bzl o by, BB RERETONE, =7 —Avb—VEHAT D, £ BFEOH
@&EE%%@%ﬁ%Eiﬁéﬁ%I?%Tﬁé

TEUZ A LTI, HHEIZ (ﬁ% ) AIRETH S, 72717 L. WX, [
B%%?:Eﬁi:&ﬁf%ﬁwo L. ZBEoME &2 B 7o W AT, nil OfE & £
OO

+ Function <f> already defined.
* Function <f> undefined.

+ Variable <name> already defined.

Input/output BI¥IE, fEESNTZT7 7 A NVDAT T = v 7 %179,

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

+ Cannot write to file <f>.

ﬁ?ikmiiﬂ%lﬁﬁl\7n7§Ak?—5ﬁ~ﬁL@m(?—5ﬁ B A T
DLW GAEBIRNT7 7 A VOEEE CRALESGAICIT= 7 —2 175,

+ 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>.
14

Copyright © 2025 MSI Corporation. All rights reserved.



« End of file reached.

SCFHNOBIETIE, CFHNNETRNWZ ERIA T v 7 ANRHFRHGBEANTHDL Z &N
M‘g?gbéo

* 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,
—IEEIICTETHSH L
A A L—g o (L TERHELTWAM) X, v~y 728 EF L CidR
SRANAY

- '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.

hxm €7 /W2 L T/NT A —% THEIEZ R ET 258121, FFREHEOBIE TR N
X722 5720,

* 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.

TTFNVTRELILEEALHIT AL, < TESTIOILETHS, AL E <
EESTESTHZ Lk,
BT MR, T EMBEEN TR B, Fie, BB TRELT 2 4
ENRdDD, ~y7HEIMEMTE RS, KNI XA TV RETRINT RS2

U,

15
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- 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 BA%1%. B ERELE (bool %) ICOHWMEA 5252 LA T
x5,

* The only allowed values are O or 1.

x < alyl DEGEB T, ~ v 7L LTE M blf LB — AL B 2D, %
oo AU 2= LT, F—OBBALY, BIEF—4 E7o13 LS RRSLETH S,

+ 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 <key1>. Key found: <key2>.

PREBEOMIT, BEMEPHKZHR LRWGERHEAET L 2 LIRS, iz T
SR, ETRIREE ORI, FET 2RIl E 275 —203h 5, B r i
A —=N=Tn—=NEZZRETHY , FIEOHNEr 723/ T v 7 X
DEPHM Ip o T2 2 LB BW T 5, z<xly DX D 7RGEITIE., z<x/max(l,y) & FH T
HTENEFELW,

+ Division by zero.

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

Lk

16
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[F8% 1] BEF—ER

FREE T & BB OR

UTORTIE, BEEFH hxm EEBDLRITHASNTLVS, Python, C++, C#,
Fi=(X Java TIX. ChHDEHIE EEEBEDI—T 4T RAEFTHFAFT—T—F%E
BELTLS,

o C++ &Java TIX, REICIE "Var" ELVS#EEFHA L (boolVar, floatVar,
intVar, setVar & listVar)
o CHTIX. T RTOBEEMNKXFTIHESD

Arguments Result

Function Description Arity Symb
type  type
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 1integer  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 0

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

17
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Arguments Result

Function Description Arity Symb
P type  type
max Maximum of all operands bool, int, int, n>0
double double
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 %
thata = g * b + r with g, r integers
andr<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(aq, 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
18
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Arguments Result

Function Description Arity Symb
P type  type Y
scalar Scalar product between 2 arrays. array int, 2
double
piecewise Piecewise linear function product array, int, double 3
between 2 arrays. double
Logical not Not: not(e) =1-e. bool bool 1 !
and And: equal to 1 if all operands are bool bool n>= &&
1, and 0 otherwise. Takes value 1 0
when applied to an empty
collection.
or Or: equal to 0 if all operands are bool bool n>= ||
0, and 1 otherwise. Takes value 0 0
when applied to an empty
collection.
xor Exclusive or: equal to 0 if the bool bool n>=
number of operands with value 1 0

is even, and 1 otherwise. Takes
value 0 when applied to an empty

collection.
Relational eq Equal to: eq(a, b) =1 ifa=b,and bool,int, bool 2 ==

0 otherwise double

neq Not equal to: neq(a, b) =1ifa!= bool,int, bool 2 1=
b, and 0 otherwise double

geq Greater than or equal to: geq(a, b) bool, int,  bool 2 >=
=1ifa>=b, 0 otherwise double

leq Lower than or equal to leq(a, b) = bool, int,  bool 2 <=
1if a <=b, 0 otherwise double

gt Strictly greater than: gt(a, b) = 1 ifbool, int,  bool 2 >

a>b, and 0 otherwise. In case of double,
intervals: gt(a, b) = 1 if start(a) >=interval
end(b), and 0 otherwise.

It Strictly lower than: It(a, b) = 1 if a bool, int,  bool 2 <
< b, and 0 otherwise. In case of  double,
intervals: It(a, b) = 1 if end(a) <= interval
start(b), and 0 otherwise.

19
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Arguments Result

Function Description Arity Symb
type type
Conditional iif Ternary operator: iif(a, b, c) = b if bool, int,  bool, int, 3 ?:
ais equal to 1, and c otherwise  double double
Setrelated 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 lor
ascending order. When used with lambda 2

two arguments, the array is
sorted based on the values
returned by the lambda.

20
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Arguments Result

Function Description Arity Symb
type type
distinct Returns the unordered set of array, list, set 1or
distinct values in an array. When set, 2
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 a non-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  bool,int, double n>0

implement your own operator.  double
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[{t§%2])LocalSolver /5 Hexaly ADIITIZDULNT

2023 &£ 11 A &Y. LocalSolver (& Hexaly E%UFELT=, COFLWNRFRIK, FAT=-BD
VILIN—D, BRTEZERMTICEDIKVILNA—15, ZLOZFEILEMTZHEAEHET-
SARRBIEVILN—ALFRRIZHBITLTERIEE, JYKKRMTLHIEEZERLTLY
9, COFHLWLWARDEMICOLTIE, TATDZUR—DFTELESLY,

BRI TUVIZMA. TRTDH APLL NAF)  AVAN—SFEFTTEHET. D
TATOTATA4eBRHEEHGOPLICRBATOIIEFRELEL, FAfbIX. Fhfzb &
RIZZORTYTEBH . TNITRHOTY IR THEBIGSE D LS. TXATOI—H
—EHBEHELET . KOO DISRLLEBABIZBESNET . ABIEIOEREN
BERRICESDTRELGEZ LT AEEELAH S ELFRHBLTVET . ZD=H. A
BHBITEEREICT 51260, 1B APL T 1 EROBTHRIG Y R—bSNFEzT, OB
TITHELGTRTOFERE, AT HIRTD2—IILIEUTDRY T,

Riroa—Iv

LocalSolver M5 Hexaly ~DFE1TIE 3 EEEIZH T TITHNET :

~ Hexaly 12.5 (2023 &£ 11 B): Dz 7 H A EEREZDERE, B LocalSolver DEIZ(F
JHZ . Hexaly IZEH SN, HMTRIIZIZABE LGN (RICAV A N—5— BLC/N\1F
). ELC API),

— Hexaly 13.0 (2024 &£ 7 B): #h1=5®M APl XA FVIEFHLWT A T o T4 74128847
LET . RA—XHBRBITERIET 51201, T APLIEEEHR—FESNTOET A,
FLULMBRE X EBMESNFE A, BT APLIE, HEF-DO—FEZEET 575K =FD
INTA—IVRBIEONTEEDEREEFZ(THENTEET,

— Hexaly 14.0 (mid—2025): B L\ LocalSolver APl [XFE£IZEHIBLET , Hexaly ~ADF
IMNETLET,

(e

LocalSolver TTFFAASIN=F7 TV r—2av(EESHYFET M ?

|[H/A—3> D LocalSolver TA—AILERXITDRICTIAAMEINE=7 T I r—>
AvFBIEHmEIEL. FHTLLVSAELRIETASDT7 T r—avIZBEMTY , =12
L. 7745 —32 T LocalSolver M/ NTIZEBLI-HE FFHT—ATIMN) . D
Hexaly N\—2av(C7v T L—RT2EBERAHYET , UTIZHBATEHELIC. ZDHB
ITIEEET, MO TITOTENTEET,

AVAN=5=b\wr—T
A2V Ab—F—I& THexaly] EWVIFTLWVRBIIZEEBIMN Hexaly TS5URD A Ah—

Sl& 1 DFEIF T AY, C#, Java, Python DA D/N—23> D APl AU R kb—)LE
NFET (Hexaly 140 LIBEDO/IN—I3  TIEFSTIEHYEEA).
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Hexaly Optimizer DAV Ar—ILZBE{ELTWSIEEIX. TTOA4RY)TREADL
EEITEIDHELHYET, LocalSolver] & MHexaly] ICEBLTARY) ThE2EHT 5
WHENBHYET,

RIBEH

LocalSolver EFDSA U ADIGFTIE. 3 DDIREZE L LS_ HOME (Windows D) .
LS_LICENSE_PATH. LS_LICENSE_CONTENT IZ&>THlffiah TWVEL =, SNHDE
HMILIRAE . TNF N HX HOME, HX_LICENSE_PATH. HX_LICENSE_CONTENT (24> T
WET . AVEHRESIEREAELET A MANEESNTULDIEE . FILLVEH
SYLEBEIELMEEYET,

Pip 7\ — (;R€4—IL)

B1T7—X Tl 2 DD Python 784 —/JL (pip install BIREA/ S —) ZEBEFALE
9, pip install localsolver 42 pip install hexaly Z{E A3 A &IETEET A, HLY
Python API [ZIZHTLULMEREA BINIES NG N EICBELTZEN, LML, Haf-0x
—FBEFD Python 7OV VMDITEEE T I LMK AT TAIA T DRFTD/IND
F—IVRILROCNTEEDREEZZ(THENTEET,

APl DZEHE

=D TS T 427 1%, LocalSolver hi5 Hexaly ~MD APl D2 EAMERE
HFOET, INoDFHLWL APLHIZE S THoENASERIL, LTI RSAhTOET,
BB FBIEEIZ2 DODFELRISADARTEIEEIF LS E Hx ICEBELELT-,
FLHEEFRITILUTDEYTY:

A5 R4 LocalSolver [ HexalyOptimizer [Z7EYUET,

A5 R % LSPModeler | HexalyModeler 7%V Ed,

ETODISAD LS HEEEFEMN Hx IZEBIN(MXFED Hx ITEE),

FTRTDYIFAD LSP #HEEFHA Hxm [ZEESNELIZ (KXFENXFD Hxm [
FELTZELY).

ETT—EFTTARAF—D BRI/ 2 DIZHEYELT=, LLRIIX. localsolver £
ATZER&Z DF localsolver.modeler BRIZEMNHYELIz, 2D 2 DIIREESN, FHT
(%< hexaly.optimizer & hexaly.modeler LN R EBIZARYFEL =,

RUCEIEHESR F- o =B BE LAY YLD EIBRESNEL =,

— B, Is & Isp ADSHEIEX TR THLAGYELT -,

SEEADEFELITONEL, SFHIILUTOREYTY,

FLULY APLIZY CITUIY B R FKGELMEEIL. B Python, Java, C# APl Z{#52&
LTEFT . LAL. CNoDEW APLZIEFHLOVEREIZEMSNGNIEZRA TSN
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TLEESWLY, ElEWR ., INED APL ZEATAHET. O—FD 1 1TEEE T HER
L INTHF—IVADAELEPNTEEDREBEEZZITHENTEET,

C# APl DZEH

INAF) (DLL) D& Fii A localsolvernet.dll /5 Hexaly NET.dIl [CEEIhFEL = (K
XFENXFFIEETY), COZEHEE. CH 4T DanaRAE LY K<RBBELE
ERR

localsolver % Rl ZEfE] I Hexaly.Optimizer [ZZRUFELT=,

Z RIZEM] localsolver.modeler [ Hexaly.Modeler [Z4YUET,

ZMNFE T GetLocalSolver() E£71=[& CreatelLocalSolver() EFEIEN TULN=/8T Yo Ay
v I&. GetOptimizer() £ & T CreateOptimizer() ELNVSRRIIZEEINZELT=,

Java APl DZEE

localsolverjar D\ hexalyjar [Z7EYFELT=,

localsolver 74— MY com.hexaly.optimizer 2% Y ELT=,

localsolver.modeler /X4 — & com.hexaly.modeler [ZHEYFE T,

FLLAHIL, Java DEF(EH DA Z—RYMFALBDHEFER) 28> T
WFET,

LIBITI& getLocalSolver() F71=1% createlLocalSolver() EFEIXNTULN z/XT 1) w4y
WX, getOptimizer() KLU createOptimizer() EWNVSEBIIZEEINFELT -,

Python APl MZ &

localsolver £ a2 — L hexaly.optimizer 2% Y ELT=,
localsolver.modeler B 21— )L A hexaly.modeler [Z%YFELT=,
localsolver(|B APDFE & hexaly FHD 2 DM pip 73\ v r—(whee)ZEHEFLET .

LIBITIE get localsolver() 42 create localsolver() EFE(EN TULN=/8TYw o AR [E.
get_optimizer() A2 create_optimizer() ELNSRBIICEER SN ELT -,

C++ APl DZEH

MDEELITIELGY., KD 2 DDBAEZERTIEGL 1 DDARZERBZEEIRLEL
T=o FD1=8 . localsolver & localsolver :modeler [XBi[Z hexaly EZEUET , #FHLLY C++
API FZIT DM SN ST EITFEL TIELLY, localsolver LWLV BRI TEHONTLNV - H
ULVAPI (&, KAICEIESNELT =,
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INAF) / EITRIRET 7ML

APl LEIY BT I7AINERAT4T 54T 3)[&. hexaly / localsolver LWLV ZE
DF—IVTTIFRESNFLE A ROV —XTEHEHL LocalSolver API L =0
HETH. AV IMNDIKEFRGRELTIRET NI FTIVEEEITILEEHYET,
NIZIE,. TTAA RV TDE &HELE=EBNDEIZHESIMELNEE A

localsolver.exe [& hexaly.exe [ZZRUFET,

Iskeygen.exe | Hexaly 13.0 TlE hxkeygen.exe &7iY . Hexaly 13.5 Tldk A IZHEIBR
SNFET (CON—=2avh s, S4BV RAFIVIIEN—FRDTTERIZE I DTIE
IR YELT),

Istokenserver.exe | Hexaly 13.0 T hxtokenserver.exe &7%&l . Hexaly 13.5 TiKAIZ
BIBRSNET OO—Ta29 AU RITHEFMNSIEHRLLGY, AKICTERHS
nNTHEEA),

localsolver130.dll / liblocalsolver130.so / liblocalsolver130.dy lib & hexaly130.dll /
libhexaly130.so / libhexaly130.dylib 27z ET,

T2 EEE (hxm)

CNET Isp ELNDIHLIRFI=oT=T7AILIL. .hxm (HeXaly Modeler) ELNDHLEERFIZE
BENELT=, Hexaly [$BIEEE lsp 77 L ERBERCEA AL ZENTEET,
IsTimeLimit. IsNbThreads. IsSeed.. D &5 O—/\NILEEBDZRTIEL. LLATIE Is A
B2 DLNTUVEL A B L hx ASFTIZDLNTULVET (hxTimeLimit, hxNbThreads.
hxSeed) , TR BIEHR—F SN TOET A, FLOBBINEBESNET, SRR D
& hxSeed & IsSeed DEAZAALIIZE . hx DNEBEFOEHIZTHABEINET,
LLRITIE localsolver EFE[EN TULN=ED 2—)LIE, IRTEIL hexaly EFEENTULNET,
0\ localsolver BV 1 —JLIFELFELET B, HHLL hexaly EZ2—ILOTAJF
RIZBEGFEH A
EIBIT.TRTOLSP I7AI)LIEA—FEERT S La<KHBELERITET . FUH
SNBEFTIF7AILDOARITZTH localsolver.exe M5 hexaly.exe IZEHYET , Java.,
C#., Python DT 17 )L API B 1 ETRIESNADEFELGY ., ChoDE sp T74
LOHNTO—LEHOHR—FEHEIRT 2T ERHYELE A NS ILEIEER
DR BEELITIEHE L BT TT,

LSB 771 )L

T7AIARIRF A Isb D hxb ZEDLDHLUSNIREEDHYER A, Hexaly [X51E#E
E Isb 7A—IYrEHEHFAHAEFT L, FRKDON—230 TEDHR—LZBIRTHFE
FHYERBA, —ETEZIE. XD 2 DN/ —23>2 130 £ 135(1 ERDFIT) TlE.
Java., C#. Python AT 17 JL API(Hexaly & LocalSolver) #1—H—[Zi2{t3 52 &
[ZLFEL=. COFRBITHEIRIH % Hexaly & LocalSolver DA D APl Z{FEHTHEMN
TEEY,

Lt
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[{+8% 3] Hexaly Optimizer14 ZEEZEIF

)1 )—R/—k

W—TAT R a—)oF \wx2T  ZFDMELOBEEHTI THEEA M L
L#ElTTULNS Hexaly 140 D)) —REZEATHHLEBLETRUFI—ISHE), &5
[Z. Hexaly 140 [ZLMDOMDFHLWVET) U #EEZIREELTOVET,

INTHA—IV AR LICEALTIE, UTFIZ 2 BEDOX vy ITHNBIFONET, BEIZ[ vy
T1EREETBE. FNIEREEmSOTAED X vy T T7545 Hexaly HNIEEH—/\—
(AMD Ryzen 7 7700 7B+yH . 8 37 . 3.8GHz. 32MB ¥y 1. 32GB RAM)TEtE
Lizfig&. KUBMEELGN\—FOz7 ECER7ZITIVXLTHALUAICTHESN &
ROBEDOBOERMEIDEEZEKRLET, [REEX vV T IEEIENEEE, Ki#E
HEADX Yy, Taht REDERABELHEEVILAN—NRE DR E D3R
REDEXENNA—EU Ty THIBELET,

IW—T425
Hexaly 14.0 [, Bl JL—T 42V BBE(VRP)IZR LT, SEIFLHHIFN OB MEE DL
TRBEH/NITA—T AR EEZEHLET,

HEIEEEEIL—T 1Y FIRE(SDVRP):2021 ££0) DIMACS F¥L > THRK 280 A
DISAT DR RELST=7—AT 1 DEIDEHX YV TN 1.4%TT,
HEEIL—T42F ERE(IRP):Archetti /2 RAV A TR K 50 V547~ 3 BET1 &2
RIDFEY 0.7%DF vy T,

Hexaly 14.0 [C&>TRESNBD TRIX. TSV F TS5/ RAhybEfiiEAS LEER %
HAEHLETEMIL—T BB TRIBICHREINTLNET,

BREMMEEWIL—T 1Y (CVRP):RXK 1,000 75472 ,D CVRP SATS)D X 1>
ARV AT 10 BRICFHZEE T v TH 6%KE,

BEIs RO G EREMEERIL—T 42 (CVRPTW): 100 ADISA T L&D
T RTD Solomon AV RAV AT, 10 R EICFEFHREEX vy TH 2%k, XK
1,000 AD US4 7 2 %D Homberger & Gehring D —&i D7 —RX T, HESNT=
BEEX vy 10%KRETT,

BALI4VRIFEDE YO T YT T8 —(PDPTW):100 5 A T hEHEDTRT
D Li & Lim 12 RAVRAT, 10 D ERICEHRBEE vy T HY 9%KiH,

Ao a—)oy

Hexaly 14.0 £, A7 a MR EALRBHIFIDO LY BLMLEBIZKY, 9 /JLFE—F
A oa—) o ISR L TR MERER EF -6 LFELT =

TJLFE—K RCPSP [£. 100 #X%4 3 E—K.41)Y—R0D MMLIB100 /2> A2 R T
1 9BES 1.6%DXF vy TE2ERLET,
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1)) — XA AR MERE RACP:300 2RV & 4 1) —AMBIEHREANFI—I T, 1
PEDFHF vy TH 1.8%,

Hexaly 14.0 [(X#RIREEICEADHZ A 1— )V DR ELZEHETT . HIZIE. F
CIREEFHEF TS 2 DDERINELCY LY ETHITLTERITTEDLSIZHYELE=,

constraint and(0..nT, i => and(i+1..nT, j => {
local sameStates <- s[i] == s[jI;
local iBeforej <— end(x[i]) + M[s[ill[s[j]] <= start(x[j]);
local jBeforei <— end(x[j]) + M[s[j]][s[i]] <= start(x[i]);
return sameStates || iBeforej || jBeforei:
b
Hexaly 14.0 (&= BRX DARVIZEIY B TOoNE)Y—RADMEZABHIFERR YT T B
RIMNEBINSTOD IR Da—o DRMEICH T HREBLSENET

// Number of resources affected to the task
nbResourcesForTask[i in 0..nbTasks] <- int(minResourcesForTask[i],
maxResourcesForTask[i]);

resourcesTasks[k in 0..nbResources][i in 0..nbTasks] <- contains(jobsOrder[k],i);
for [i in 0..nbTasks] {
constraint nbResourcesForTask[i] == suml[k in
0..nbResources](resourcesTasks[k][i]);

}

// Task duration
for[i in 0..nbTasks] {
constraint length(task[i]) == taskDuration[il[nbResourcesForTask[i]l;
]
IAVE 727
Hexaly 14.0 [£, L\DOHD/\yF U G REICR L T/NTA—I U AR LEEALTLNVE
CR

E /Sy x 5B K 5500 FD Irnisch A2V RAEV AT 1 HEIOFEY 0.1%D Xy
7,
E2/\wFx o JRREERIERK 1,000 B DIGE . L)TA/NDAVREV AT 1 5
DEH 0.3%DFrv 7,

HFIFEE YRS Y R K 30,000 74T L& 120 B HOE EIBALHI$9% D MinelLib
AVRBAD—E T, 10 ETFH 6% KFH DX vy,

Hexaly 140 [Z&BTFRIZ. AT LBRERMIZKY/\yF U EICH L TKRIBICSRES
nZEL=,
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Er/Ryx S ERE& K 5,500 5B D Irnisch A2V A2 AN —ET. 1 DB TELY
0.2%NERBEHEF vV THNHEELET,

Ev/\yF o BEEER IR AK 1,000 B T1 2EOFHHEEF v TH 1.5%,
RNYB— x5 B K 200 18 B - 20 XIT T Spieksma. Caprara, Toth DA R4
VAT 1 OEIZEY 0.2%DHEEEX vy T,

JE#RH

Hexaly 14.0 &, thRES KU FEMRREIZXH L T LS EM DB ELL Interior Point 7
L)X LZEEAL, Optimizer NNFRBEEHI7O— R FI—I L T4V RAY
A(FxK 3,000 ZE#& 15,000 DHIFEEL)T 1 HEITS OREFREREHEERDITHE
E3 I8

ET5—&API

Hexaly 14.0 [£. R JLFE—F RCPSP D &LS3HIIFE—RRT D a—) J HEER
BICTETIVETESFTLav DRMREEHETNICHET ITLEVREEFE
BALTWET  LKODMDBEFIFHLWOVIATDARSUREZ T ANDLSIZHLEE
SNTVWET, E2LERBREFZEBEZAL,

120 HXM G5 TaAL YL avITERDEEFTITIMA S h . collection.addAll) ZIFEN
He LT BmOPHRtESRIETESLIITAYELT:

function param() {
Ivalueli in 0..N] = i;
l.value = lvalue;
]
Hexaly Modeler 23547 51)[Z Excel /1\—H—MEINEShELT =

use xlsx;

function main() {
xlsxDocument = xIsx.open(“my_excel_file.xlsx”);
sheet = xIsxDocument.getSheet(0);
table = sheet.readTable("B2”, 46, 34935);
}
FTTARAF—IZIEFLLVNS A= N EBIENFELT =

hxWarninglLevel: Z &5t HEEEEFIELET,

hxNbDisplayedObjects R P TR REINDF TV DEEHIELET,
hxNbDisplayedViolatedConstraints: IR AR A GEL AR C DN TIHRE SN SR FTEFHIFID
BEHIELET,
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[f1§%4]) toy2.hxm A5 5L (toy T JLIZEEHE : output Z3E150)

1. toy2.hxm 7wv "7 L

Toy2.hxm 7’1 77 L%, toy2.sp 7 7 4 V% toy2.hxm ICEH L 72721} T,
FEIZ. 2<{ALCTH 3,

[rrexxissxx 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();

I/l 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;

/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+" ("+valuel[i]+")");

}
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2. FATHER (toy EBF/VIZEIEL : output BN

toy2.hxm ETHER

C:¥hexaly_14_0¥bin>hexaly toy2.hxm

Hexaly Optimizer 14.0.20250718-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

[ 0 sec, 0 itr]: 0

[ optimality gap 100.00%
[ O0sec, 802 itr]: 280

[ optimality gap 1 0%

802 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)
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#7 (15)

C:¥hexaly_14_0¥bin>

[{+#%5] BNF Syntax (/\whX &%)

BNF DREIIRDISLEHBFRDEESTHS,

<symbol> ::= <expression with symbols>

EDD<symbolD [FE—DEEETH 5D, F£1=. <expression with symbols> [FEEEF. F=IF:ER
ERIN—T1HILN—T|ITRYSNT-EBFHNTHY . EiLD &code><symbol> NEHLLEDHED
ZRLTWS, Gh. BEHFAITHEASh RS ILI ERIGEE S LM RinEL T ITHFEIND, BH
HABOEDICHEN-EEBIEMFERIHE S IEEEN. WTAOEBELRRAOEDICHLENGEL S
RS EMRImEES I EFEND,

BNF Syntax

This is the full grammar of the Hexaly modeling language.
BNF Syntax

This is the full grammar of the Hexaly modeling language.

identifier
: simple_identifier

| contextual_keyword

contextual_keyword
: 'pragma’
| 'as’
| 'from’
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| 'extends’

expression
: ternary_expression
| lambda_expression

| table_expression

J

expression_no_range
: ternary_expression_no_range
| lambda_expression

| table_expression

ternary_expression_no_range
: or_expression_no_range
| or_expression_no_range
'?'ternary_expression_no_range

''ternary_expression_no_range

or_expression_no_range
: and_expression_no_range
| or_expression_no_range '||' and_expression_no_range

’

and_expression_no_range
: equality_expression_no_range
| and_expression_no_range '&&' equality_expression_no_range

equality_expression_no_range
: relational_expression_no_range
| equality_expression_no_range '=="relational_expression_no_range

| equality_expression_no_range '!=' relational_expression_no_range
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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’
| relational_expression_no_range '<' additive_expression
| relational_expression_no_range ">' additive_expression
| relational_expression_no_range '<=' additive_expression

| relational_expression_no_range ">=' additive_expression

ternary_expression
: or_expression
| or_expression
'?' ternary_expression

':' ternary_expression

or_expression
: and_expression
| or_expression '||' and_expression

and_expression
: equality_expression
| and_expression '&&' equality_expression

ki

equality_expression
: relational_expression
| equality_expression '==" relational_expression

| equality_expression '!=" relational_expression
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relational_expression
: range_expression
| relational_expression 'is' range_expression
| relational_expression 'is' 'nil’
| relational_expression 'is' ‘bool’
| relational_expression ‘is' 'int'’
| relational_expression ‘is' 'double’
| relational_expression '<' range_expression
| relational_expression ">' range_expression
| relational_expression '<=' range_expression

| relational_expression ">=' range_expression

range_expression
: additive_expression
| additive_expression '.."' additive_expression
| additive_expression '..." additive_expression

additive_expression
: multiplicative_expression
| additive_expression '+ multiplicative_expression
| additive_expression '-" multiplicative_expression

’

multiplicative_expression
! unary_expression
| multiplicative_expression ™' unary_expression
| multiplicative_expression /' unary_expression

| multiplicative_expression '%' unary_expression
;
unary_expression

: function_call_expression
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| new_expression

| '+' unary_expression

| '~ unary_expression

| '!" unary_expression

| 'typeof' unary_expression

3

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

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

| member_array_expression "." identifier

’

super_expression

: 'super' '." identifier

primary_expression
: assignment_identifier
| "true’
| 'false’
| 'nan’

| 'inf
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| 'nil’

| string

| integer

| double

| '(" expression )’

3

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

lambda_body_expression
: ternary_expression

| lambda_expression

table_expression

: I{l I}l

| '{’ table_list '}’
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
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| identifier
| integer
| '-" integer

function_call
: function_call_expression arguments

| function_call_expression variadic_arguments

’

arguments
: I(I l)l
| '(" function_argument_list ')’

variadic_arguments
: variadic_compositor_list '(* function_variadic_list ')’

function_argument_list
: expression

| function_argument_list ', expression

’

function_variadic_list
: expression
| function_variadic_list ',’ expression

variadic_compositor_list
2 '[" filter_iterator ']’
| variadic_compositor_list '[' filter_iterator ']’

filter_iterator

: identifier 'in' expression ':' expression
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| identifier ', identifier 'in' expression ":' expression
| identifier 'in' expression
| identifier ', identifier 'in' expression

range_iterator
: additive_expression '.." additive_expression
| additive_expression '..." additive_expression

’

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
|

block_statement
: I{l I}l
| '{' statement_list '}
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statement_list
: statement

| statement_list statement

assignment_statement
: identifier assignment_operator expression ;'

| assignment_identifier assignment_compositor_list assignment_operator
expression ;'

assignment_identifier
: identifier
| 'this’

assignment_operator

I l<-l
I l+=l

I ll=l

I et
I |o/°=|

’

assignment_compositor_list
: assighment_compositor

| assignment_compositor_list assignment_compositor

J

assignment_compositor
1 '[" filter_iterator ']’
| '[' range_iterator ']’

| '[' expression_no_range '’
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| '." identifier

local_assignment_statement
: 'local’ identifier local_assignment_operator expression ;'

| 'local' assignment_identifier assignment_compositor_list
local_assignment_operator expression ;'

’

local_assignment_operator

local_statement
: 'local’ identifier *;'

if_else_statement
: if_condition statement

| if_condition statement statement

3

if_condition
:'if' '(" expression ')’

’

for_statement

: 'for’ for_compositor_list statement

3

for_compositor_list
2 '[" filter_iterator ']’
| for_compositor_list '[' filter_iterator ']’
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while_statement

: 'while' '(" expression ')’ statement

dowhile_statement

: 'do’ statement 'while’ '(* expression ’)' ;'

continue_statement

: '‘continue' ;

break_statement

: 'break' ;'

modifier_statement

: modifier expression ;'

modifier
: 'minimize’
| 'maximize’
| '‘constraint’

’

throw_statement
: 'throw' expression ;'

| 'throw' ;'

J

trycatch_statement

: 'try' statement 'catch’ '(* identifier ')' statement
with_statement
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: 'with' (" with_resource ')’ statement

with_resource
: identifier

| identifier '=' expression

function_call_statement

: function_call '}’

J

new_statement

: new_expression ;'

return_statement
:'return'’;’

| 'return’ expression ';'

super_constructor_statement
: 'super' arguments ;'

3

declaration_list
: function_declaration
| class_declaration
| declaration_list function_declaration

| declaration_list class_declaration

function_declaration

: 'function’ identifier function_arguments_declaration block_statement

function_arguments_declaration
: l(l l)l
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| '(" function_identifier_list ')’

function_identifier_list
: identifier
| function_identifier_list '," identifier

3

class_declaration
: class_header '{" '}’

| class_header '{' class_member_list '}’

class_header
: 'class’ identifier
| 'class’ identifier 'extends compound_name
| 'final’ 'class' identifier
| 'final' 'class’ identifier 'extends compound_name

class_member_list
: class_member_list class_member

| class_member

’

class_member
: class_constructor
| class_method
| class_field
| class_static_function

| class_static_field

class_constructor
: 'constructor' function_arguments_declaration block_statement
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class_method
: 'override' identifier function_arguments_declaration block_statement

| identifier function_arguments_declaration block_statement

class_field
: identifier";’
| identifier '=' expression ;'

J

class_static_function
: 'static’ identifier function_arguments_declaration block_statement

class_static_field
: 'static’ identifier';’
| 'static’ identifier '=" expression ;'

pragma_list
: pragma_statement

| pragma_list pragma_statement

’

pragma_statement
: 'pragma’ simple_identifier ';'
| 'pragma’ simple_identifier simple_identifier ';'
| 'pragma’ simple_identifier integer ';'
| 'pragma’ simple_identifier double ;'

use_list
: use_statement

| use_list use_statement
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use_statement
: TOKEN_USE simple_identifier ';'
| TOKEN_USE compound_name 'as’' simple_identifier ;'
| TOKEN_USE import_list ‘from' compound_name ';'

3

import_list
: simple_identifier
| simple_identifier 'as’ simple_identifier
| import_list ', simple_identifier
| import_list ', simple_identifier 'as' simple_identifier

compound_name

: compound_name_part

compound_name_part
: simple_identifier

| compound_name_part ".' simple_identifier

header_section
: pragma_list
| pragma_list use_list
| use_list

program
: <EOF>
| declaration_list <EOF>
| header_section <EOF>

| header_section declaration_list <EOF>

I
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