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1.

2.

Hexaly Optimizer & |

Hexaly Optimizer (X, Ef73 270774 LTI hexaly TH %, HHOD

Hexaly Optimizerl3.5 |&, KBS RELIEZ FZARFHRIAN THRLIIRDL L
PHBE LZH LW 72 —F @ All-In-One Y /L N—ThH 0 | (RO EE
VAT LERERKLIZLDERS>TND, LI, A7 Va—D 7 RE, K
GG RIS KT LT RiEZPEREm LA EBLL T\ 5,

B2, BHTD Hexaly Optimizerl3.5 Ti., KEMEA Y 2 — 1) v ZREICx
LMERET(b A2 FEBLL T\ 5,

Hexaly Optimizer |37 7 > AD 6 ADOFHTF OR FEEE N 10 FEDRH 20T T
A% L7 D THY, All'In-One Solver & LT, LP (#JEitHEE) . MIP (BRA
HGHEE) . CPHKGREL Y v /' Z 2 7)., NLP GEfJEFHEE) . LP (BIEGH
EYE) WA LN TE 5, Ko, MIP, CP Tid, BIEMICIIMIT 0o
Te KEBEHHAE O bR IR LT, SO gL L e S Tk L2
il TR Z L &FEBILTW5, Hexaly_13_51%, 1sp 225 hxm ~DBIT &M
BT, PERD 1sp EFNT 7 A Vb ETARETH 5,

Hexaly Optimizer DEHEEE. HFHSEEIC DUWNTIEL,
https://www. Hexaly Optimizer. com/
T L Tn5,

Healy Optimizer D 1T (BREIHESR

Hexaly Optimizer 13.5 & PC, Unix, MAC ® 64bits & — N CE&E7 5,
ETFNVT 7 ANVEIL, xxx.1sp D xxx. hxm IZERTAILEND D,

Hexaly Optimizer (£ C+H+ TR N TRV, FEIT77 07 7 AEZBRTEINTZ
7 C7< . C++, Java, C#, Python D70 7T AMGLERZ LN TE 5,

Hexaly Optimizer |31 > % — 7" U X — B CEEFEITTH LN TELET V7

=&5 (Hexaly Modeler) (LSP) %#ffoTCW5, A ¥ —7 1 % —"HI-C Hexaly

Optimizer ZEATT 2 HEITIE, BHOEEU T 0 77 I T e~—R L L

hxm 7 7 A )V (xxx.hxm) Z{ERKL, RXT7A—2 L LT hxm 7 7 A VEFRET D

T TIATAIRETH D,


https://www.localsolver.com/

F7-. Hexaly Optimizer DN &tT 257 T AT A4 T7F7V 25 Z &£ T, 2R L,
C++, Java, C# (net). python T, HHFHEVEL AT DT 7V r—a %0
KT HZLENARETH D,

AKRF=2A T, PC (64bits fit) T DOS D=a~» R7a 7 ik
Hexaly Optimizer % E#:EITT 2561233 5,

Hexaly Optimizer #3179 % 7-8I1Z1%. Hexaly Optimizer %A > A h—/L L, 7
AR ALEET HMERDDH, ZOFIUZOWNTIE, LFESRI N,

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

2.1 hxm 7 7 £ LD FELT

A VA= ENTHNEZ TR,
Hexaly Optimizer_13_5 7 4 /L4
| — bin : FEIT 712 7 A hexaly. exe
| — docs : FHAE. C++, CH#, Java 507 5254 75 U O
| — examples : HIEE (hxm, C++, C#. Java. Python)
| — include
license.dat : 7A BV AXF—%HET D
TERMS_AND_CONDITIONS
Uninstall T 7V r—ravy 7 b

1) FHTFIAE
Hexaly Optimizer % BEH:E1T3 261273 5,

DOS o~ R7u 7 r&3h EiF 5,
bin 7 # /L &2 hxm 7 7 A )L (toy. hxm) Z 2 t°—9 5%,

hxm 7 7 4 V4 %87 L C. hexaly. exe ZFE{T9 5,

E5hH) C:¥Hexaly_13_O¥bindhexaly toy.hxm lsTimeLimit=1
*¢hxm 7 7 A /L4 toy.hxm,
/8T A & 1sTimeLimit 13317 2 1 B & FBE,



2) hxm 7 7 A LD

Z Z TlL. examples\toy ® hxm 7 7 A /Litoy.hxm % 7~7,
Toy €7 /VIE, Ty 7Yy 7METH D, MW, 8ibdbY, TNLEIOES L
EEUTICERT 5,
BHS 10, 60, 30, 40, 30, 20, 20, 2 kg
ffif& : 1. 10, 15, 40, 60, 90. 100, 15 1
T Ty Z7IZIER K 102kg T EAND Z LN TE | MMESRKIZR D
£9. E0ME BT LN, EORFOMEITN S HIZR2 200 M8 E 72 5,
hxm (2 & BRI Z LU FIZART (toy.hxm 7 7 4 L OWNE),

* 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 * x5 +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;

XboolONEEIRELHAZEWR L, bool)TEREINTZLH D0 & 1 DEOHAEE %
EHIZEHMEd 5 2 & T, mmfEa R 5,



2.2 EIiTHER

2.1 T/RL7= toy T /L (toy.hxm 7 7 A /) OEITHRERZLITFIRT,

C:\hexaly_13_5>cd bin

C:\hexaly_13_5\bin>hexaly toy.hxm

Hexaly Optimizer 13.5.20250204-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%
[ 0sec, 534 itrl: 280

[ optimality gap I 0%

534 iterations performed in 0 seconds

Optimal solution:

obj = 280
gap = 0%
bounds = 280

C:\hexaly_13_5\bin>

FHREE TR (FEMfEEE I BU N5 E%) OREMIRELZ, LLTD 3> THI
42,
- infeasible : SE{T/RAIHEME
- feasible : SE{THA[HEIRRE
- optimal : HyibafiR

Hexaly Optimizer13.5 TiX, MEZEMNMOLGAEIZIX. O ERFTZIITRAEZFHFE L,
REfREE DX ¥ v T ERKRT D,
WATE R 512 toy2. hxm & LT, output function Zffi» TE x &1 Li=#lz2 "4,



3. Hexaly Optimizer iZ X 5 ER Mt

Hexaly Optimizer O EXALITEERELE A ERT DI ENBIHE D,
BHEREEEZIZ0oo) & LTEFK L 0-1 2% L FREZ OB AE K Gnt), L
TR & FF oA S (float), %t v b (list) & L TERTIEE L Y bOMAEN
5720, BRREEROEEZZ ST, BEEICBORRERITT 52 LT, KT

b EZ ERAICRELS 2 EREARDEZ T TH D,

bool ZH DN T= & 2 1000 HEK &2 THFEMNREWRTHEZRDH ZENRT
&5, bool ZHTER LICEEREEBOMEENREE 72D, AT 525
et AL SR AR LT <, 72, Hexaly Optimizer HICERULT 5728
ik, BEEREEE A>T, BRI, HINEEEZERTOILERD D,

Ty 7Yy VRO X OIS O A RSOPER THIUL, M E 50
BTV A bool 8 é L TERTIVULIR Y, &2 IIN 755, bool £
M1 ZERD Z EABETIVUL, MO E S K OMIEZ BEHEGHE TE 5729, bool 2%k
DA THIKISGM, BRBERZFMNT 52 &8 T 5,

Hexaly Optimizer13.5 TiL, fitk® MIP [ED XL 512, ETFROH DAL
EEBREEBRE L TERTH LB TE L, REMHFTETICT VT AT
RERD, EZTMENS OHED MEINEBEZL L TRDLZENTED, 2D
Yrtr. BUSELESCRIFRE 2D D EEEME L LT, AEBEFOLEE % float 2
B LTERL, LGEERIRT 258 EEREZ RO 5 EERELER O % LSP
THIFISRM & LCERT T IV (fEkIE bigM 2 H L CBLEM T 20BN H -
eI R EAILITIARETH D),

X1=f2L. BFD MNP BMEOEXETIBHNEREFINZILOERREEH
TEBELTULWEESICEK, BRRESBTLLESGESHELV-8H, Hexaly Optimizer
[E L-REEENEETH S,

3.1 hxm T Y T DEZ T
DLFOFIETETY 72179,

1) BEREZEH(bool ZHE KV float BHE) ZERT D,
2) EROBRREEEEZTATEST, H#SRME. BRBEEEZERT 5.

ZOKE, MIP ® X 912, #EHEIRIC b b 83 < #IKS. BRI S b



(2. FERRIBRIDATRETH D,

3.2 hxm T® bool D E

LU SR ) 72 RRE RIS bool BEDEFRA A — T &R T,

— Ty 7Yy @ Xp  (p : W)

— Jb— MEIREE: Xr (r:—1)

— Bt Xp,g (p : B~ Z—r 0 q @ 2= O HIEE)
— ANBAEME: Xptj (p: AR, t B, j :¥a7)

— B AGHE : Xe,p (¢ Hifj, p : AV ar (JEFEK))

— SCM : Xtijkp € : B, i: T, j: 74, k: B, p: BH)
— A Va—U 7 Xtijp B, 1 T, j: T4, p: 8RS

Hexaly Optimizer TIiZEE T LLED bool B = EHRT HZ N TE, MIP OERAL
EEW, A= HENICERRELEEboo)ZEFRT HZ LT, I, BRI ToOERL
DA[REL T2 D,

Hexaly Optimizer13.0 |%, SANCHFRIENT CIATRIREMC FAVE (FHYE) 2Kk
728, FIHEDFEITARRRENE F 721X FITRIREME 2 B B 2 LB T2,

3.3 hxm TV

hxm E7 /L%, BLFOBEE LR IND,
- EAEREZHEC: bool(), float (FRRE. LBRRE). int (FRRME. LR . listO
- BIAEZEE ATEOERTHY, 7r 710720 T K52 ERTED,
ERHOFERITIT, <— ZHEMT D,
- fil#J : constraint (THJFE) T. FlMIKMEEZERT D,
constraint IR TER SN IENEI TR REME DR E CTHEH S5,
- HBYBSEKL : minimize (T#J3E) FE721F maximize (THIFE) THRIBZ EHR

15, HRBIIEEERETHY . ERSNIIEFICRELZIT O, HAYEHHE
EE LTHIARTRE TH D,



4. hxm EE(hxmETFTIEFRTSSE

hxm S8, /KO LSP SREA L CRBY ., mufbiiiEEzET bl T AL0D
FRAEM OMREDRRGEZAT 9 7 = — XA TOBATIRR 21T ) DICHRERERE AT 52 &
AL LTHESN TS,

hxm SFE1X. &FOEK T v /I IV EETH D, BEAM T 7T IV JEFED
R, MR Z A -5l Ch oD, JavaR CEREE R, a3/ 70 AH)
BICT — 2 OFEEZHETET 5720, T—F20fEH (W) 270/ 7~NEET 505
DR, ZOFER, 7'v 7T AOFEIE Ruby 72 FRESIEO L O ICHIETH 5,

RESE CIIEHTERNa L A T2 LD7a T L0F =y 7 BAFETH 5,

hxm S EDFFEULLLT -

—HLHIZBAFE TE D (BARAEEMS RV, TERICHAT, 1/6 06 1/2 OBR%E &)
—NRTEMZRT WV (2 TPROBENEEZBEINCT = v 79 5)
=77V = a COMEE R ESE0T

— RISV TN ET Y UV ERE (TELHLEITAMKTE S L H%ED
MARHBRE COHISFEROT =2 BEAH5oTWiUE, 1 HTET Y 7 & 3T

MMARETH D,

—ERUEIE)——FITRRRFIZTE D (—2F=T 4 ¥, 9 —2lL DOS a2~ K
T RO OOTA Y R EBIELRDBGHBENRFETH D,
—HEFTENED L O ICHMZBERIICRET D2 ENTE LD, ETLOMFEK
OfRDRRGE R BePERIICITH Z LN TE D,

4.1 Function

hxm SFE ZAA 707 T L0572, UTDOSDDRKRNT 77 ainbind,
function modelQIXMETH DM, FOMITVLEISE U THEHATIE L,
F72. UTOER 7 7o 7o a T H52 R TEx 5,

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

g model: for declaring your optimization model.

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

i 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.



4,2 REF

hxm E7Z VO T, ARIEHTE 2, & <2, BRYREE, KSR REICFIE T
& IERUEHIR. ERE BB E LTRIHTREETH D, RIS, LUF oM

bo, T —EREZRINTZW,
- BINEA Y (sum. min, max. sin. cos. log. exp %)
- mPREE 7 (not, and, or, xor)
- PREE T (== 1= <= >= < >)
- HAHE T (f, array+at)

4.3 SFEMRE

1) ZBHEFR
EROEZOH 2T, LFIETXTHESTH S,

2) BlAIER
Hexaly Optimizer OF51iZ map CTEFHRT HZ ENTE 5,
Map 1%, & F—Z2 0o o7 — 2 EiIc /> T 5D,

F—i3. BHTHY.

MR U HERN THh D 0ETR, HiX, EARZATTHLARETHY, F—

SRR SE D7D, [T 7 v FERIEZ WD,



a = map("z", 9)[. // a[o] — "Z", a[l] = 9
a = {"z", 9}; // al[0] = "z", a[l] = 9
a["a"] = "abc"; // al0] = "z", a[l] = 9, a["a"] = abc

3) SKIRHIE
FMHIEX, if XA 5, sldBUx, LT
if (C) S_true; else S_false;
FlE, 2 - TERICEGRTAIEHLTE S,

i

if (1 < 2) ¢ = 3; else c = 4;

c=1<2 7?23 : 4;

if (0) ¢ = "ok";
if (true) c = "ok";
if (2) ¢ = "error"; // ERROR: invalid condition

} else { // executed block

a = "s";

4) #YiEL

MR LIZIE, while & for b 5,

While iX, AP TRtk 35, CHRETHLHRY ., SHNETIND,
do S; while (C);

for L, AN TRIET D, vAIVIZHLIRY | SHFETIND,
for [v in V] S;

Fo, F—LER T Y FOBGAEIZIE, PUTTRET 5,

10



for [k,v in M] S;

for [i in 0..2] ali]l =41 + 1; // al0] =1, al[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 [j in i+1..9]
for [k in j+2..9]
alil[31[(k] = 1 + J + k;

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

5) MK LA
MR LEAIL, LUT TRtk 4 %,
for [v in V] alv] = £(v);
LSP Ti&, LT OEME TRtk /lRETH %,
alv in V] = £(v);

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

alil[31[lk] =1 + 3 + k;

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

x[1 in 0..n-1]1[7 in 0..m-1] <- bool () ;.

11



6) B
hxm CTl, EEICEBEZERTE 5, BEEOMEIL, 0 (false) £7213 1 (true) TH R
WL, BUETSH BV, hxm 71 25 AF0E . function M CIBOLEEER
(global) 1272 > TWA =8, function N Ta— /LA L7-WIEEIZIX, local @
HETTr—WVERTHD ZLETEHRTILERD S,

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 FRIS—AvE—Y

v R e T4 TSI G130, hxm 7 7 A LV DOAFTTT, L hxm 77 A
BRI CE Wb, =7—%H3, £7/2. =~ R T4 Do TORI%
(RF A —=H5) 13 7+ —~ v b identifier=value Z 7= 2177 5720,

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

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

LSP Sffld 2@ EM LS THY . O AT A=FUIELWRALETH
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>.

12



FIEEIZ, BT = v 7 TREYZRBIOEGEIZIE, =7 — A vb—U T
%y

- Cannot apply <opName> operator on type <T>.
+ Cannot apply <opName> operator between types <T'1> and <T2>
Cannot cast <T1> 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>

DEEIISIE 2o, b L, SIBOENREDRWEEICE, =7 —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.

BA¥ 2 O g, BB RERTHIURX, =7 —A v =MD 5, 2, BEFOM
BRI CARIOBREERT H2OL=F7—Th D,

BEIZ/mA LTI, BHRICEHE (ﬁﬂm) RRChD, 2L, REFTEKZTIE, [
E%ﬁﬁf“ilﬁlfﬁﬁzkmf‘%@b\o L. ZBEMEEFT-720A1E, nil OfE % FF

o

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

* Variable <name> already defined.

Input/output BAEIL., FHESNTZ7 7 A NVD AR IITF = 7 %179

» File <f> cannot be opened.
+ Cannot read from file <f>.

« Cannot write to file <f>.

ﬁiikiﬁiﬂ%ﬂﬁﬁ’\fuf?A&?H&ﬂ#ﬁL@w(?—&@ B A T
N—FH L) ZBEBION 7 7 A NVOREE CiATEHEIIZ= T —2 T 5,

« 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>.

13



« End of file reached.

CFFNOBAETIX, LFFNNETRNWZ E RO, T v 7 ANFREFHANTH D Z &7
M‘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.

<~y 7ORIRE LT Ob D,
X — IR EIIXFETHD L
A XL — g (L CTHREHE L TWAR) X, ~ v 72EE L Tidk
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 /UIH LTNT A =2 THIEZIEET 2561213, FRAFHOE TR
EEASRAAN

* 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.

EFTFNVTRELIERAERBAT L25E8I10T. < TEETOILETHD, RITERE <
2o TEST 5 Z LTk,
EFTVE, T HBBEEN LT ER SR, Fo. BBEBITEEITERBT o4
ENbD, ~yTHIEHATE 2w, HilRE, ST U RIATRINER G2
VY

14



- 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 Bi%1%. BEREZLE (bool %) ([OLWMEEZ G525 Z &R T
x5,

* The only allowed values are O or 1.

x < alyl DBARBLTIX, v v 7L LB LB —Dngmend, £
loe NV 2= LT, F—ORSAET, BT —# £703 LS RAPLETH 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 <key1>. Key found: <key2>.

EROMIZ, EEMEAHRIZRE LRWGERRAET L2 2 LiciEES W, filZ T
S, EITRIREEORHIC, FIT M2 REPICRE 27— A0 b 5, Brpd
A== —=NEERTHY, FIROSRPEn i3 Ty 7 A
DEPHINC g o T2 Z L 2 BT 5, z< xly DX O 725A121E, z<-x/max(1,y) & £H7
HZEMEE LY,

» Division by zero.

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

Uk

15



[(F8 1] BEF—EXR

FHEEFEEROR

UTDERTIE., BEEFH hxm SEDLBITHFSNTLVS, Python, C++, C#,
Ft=ld Java T, ChHDARIE FEEDI—TAV T RAEFHEHAT—T—F%E
BELTLS,

o C++ &Java TlX,REIZIX "Var" EWLVSEREAMHL (boolVar, floatVar,
intVar, setVar & listVar)
o CH#HTIE. IXNTOEBAAXFTIHES

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

16



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

17



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
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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



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

19



Arguments Result

Function Description Arity Symb
P type type tySy
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

20



[{+$%2]LocalSolver 5 Hexaly ~ADFITIZDULNT

2023 &£ 11 A &Y. LocalSolver [d Hexaly E%YELT =, COFLWAIL. FAT=HD
YILN—H BFHERBEAMIZEIUILA—DS, ZLDRBELEMEHASHET-
SERRBILVILN—AERRITBITLTE2EE KYIKRMTHIEEZERKLTLY
T3, COFHLWAFROFEMICOLTIL, TATDZUR—DFTELZSLY,

BRI TUVIZMA, $RTH APL, N F) AV A—SFEBETHET. D
TATOTAT4eBREFREGOBPLICRBATOIIEERELEL, FAfbIE. Fhfzb L
HICZDRATYTEBH . TNIZHHLOTY IRz TEERIED LS. TATOI—Y
—ZFHRFLET . LD DISREGERBABBICRESNT TN, AAEBIEIZOEED
BERRICESDTRELGEEFL-OTAIREEL HAHLFRHBLTUOET, TN, H
BEBITEHREICT 5126, 1B APL T 1 EROBTHRG Y R—bSNFET, OB
TITBELGTRTOERE, WHIETHIRTD2—ILITUTORYTY,

Aroa—)L

LocalSolver H\i5 Hexaly ~D#ATIE 3 ERFEIZH 1T TITHhNET :

~ Hexaly 12.5 (2023 £ 11 B): Dz 79 A EERBBDZERE, [H LocalSolver DEFIZ(E
JHZ . Hexaly ICEDH DAY, HMTHIIZIFAIBEDHSEN (RS R—F, RC/A1F1),
=L API),

— Hexaly 13.0 (2024 £ 7 B): #h=56M APl ENAFJIEFHLWT A T o T4 70125847
LET . RA—XBBITERIET 5=HIZ, HLY AP EELHR—FESMTNVET A,
HLOEEITEBMESNhFERE A, L APL T, HEF-Da—FREZEETH 4L &FHD
INTA—RURBIEONTEEDREEZZ(TAENTEET,

— Hexaly 14.0 (mid—2025): &L\ LocalSolver API [X5E € (ZBE1ELET , Hexaly ~DFE
TMETLEY,

e

LocalSolver TT /A SNz T r—av(xESHRYET M ?

|[H/N—23> D LocalSolver TA—AILE=IIIZORIZTFIOASnE=7T)r—>
AVIEBIEHRZFEL. FLLWSA BV RIECNED T T r—2av 2B T, =12
L. 7745 —2 32T LocalSolver M/\T IZEBLI-BE F&lEr—ATITH) . D
Hexaly N—2au(C7v T L—RT 2EBERHYET, UTICHBATEELSIC. 2D
ITIEEET, MO TITHOTENTEET,

AVARN=2E\Vr =2
A2V AR—51& THexaly | EWLVSFLWRRTIIZEEEIN Hexaly TS5V RFDAVAN—F

& 1 DTI AS., C#. Java, Python DA D/N—3> D API BN/ A—ILEnZET
(Hexaly 14.0 LIED/N—23  TIEXESTIEHYFEEA),
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Hexaly Optimizer DAV Ar—ILZEBEELTWAEE(X. TTAARY)TREDL
EHTLDLELRHYET , [LocalSolver| % Hexaly] ICEBLTRII) T EEBH TS
HEARHYET,

RIBEH

LocalSolver £EZ D T4t AMIGATIL, 3 DDIRFEZE XL LS_ HOME (Windows D) |
LS LICENSE_PATH. LS_LICENSE_CONTENT [Z&>THIfHIEN TULVELze SNODEE
MITIRAE . FNF N HX HOME, HX_LICENSE_PATH., HX_LICENSE_CONTENT [Z4:>T
WET, TOVEHESIEHmEIELET A BANEESNTLAGEEIE. HTLLVEH
SYLBEIBRIMELLRYFET,

Pip /8y —2 (;R4—JL)

#¥177x—XTlE. 2 DD Python 51— /)L (pip install AIREZR/ S —) #BEMLE
9, pip install localsolver 42 pip install hexaly Z{E AT A &IEZTEETH., HLY
Python API [Z[EHTLULMEREMBINISN G N EICBEL T ZEW, LML, Haf-0o
—RPBEFD Python TOVTIMDITEEE T B LU AT TARA T DRFTD/NT
A=YV RILRCNTIEEDREEFZ(THIENTEET,

APl DEE

FF=-BD) TS T 4% L. LocalSolver Hhvi> Hexaly ~MD APl DSEEHEMERH
FWNET, CNEDHFLW AP ZE>TEHEZLINBDERIL, LTSRS TLET,
BEYBIC.F=BIEEIC2 DODEELISADAREIEETF LS Z Hx (CEBLELT -,
FLHERRIILUTOEYTY:

AL Z A4 LocalSolver [ HexalyOptimizer IZHEYET,

AL S5 R % LSPModeler (& HexalyModeler &%V ET .

ETDIFAD LS HEEFFED Hx ICEFEEINTZ(MXFOD Hx [TEE) .

FTRTDISAD LSP HEEEFED Hxm [CEBINELIZ(KXFENXFD Hxm (2
AELTIZELY).

ETT—¢EFTTARAF DARIERD 2 DIZHEYZFELT=, LLHIIX. localsolver £ il
ZE[E &% D F localsolver.modeler ZHIZERMHYELT =, CD 2 DI EESh, FHTIE
%7€ hexaly.optimizer & hexaly.modeler EULND RLERIZAEY ELT=,

RUOBIFEHER S o= #EE LAY YR D hEIBREN E L=,

—fEHIIZ Is & lsp NDBBIET A THEGEYELT

ESEEEDEERELITHOhAEL, SFMIILUTOAYTY,

#FLULY APLIZY CITUIYEB A F<KGELMEE 1L, B Python, Java, C# APl Z{#5C_&
LTEET . LAHL. ChoDEL APLHZIFFHLLMERE X EMESNGENWZEEZRA TS
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TLEZEW, ElEVWA . IN6D API Z AT HET. O—FD 1 ITPEFTHILER
L INTH—IADELONTIEEDEREEZITHENTEET,

C# APl DZH

/N1 F1) (DLL) D& BIIA localsolvernet.dll H 5 Hexaly NET.dIl ITEBEINFELI- (K
NFEENXFIZIEETY) . COLEFEL. CESA4TS) DB RAZ LY =BLE
ERR

localsolver £ EijZEfE] (& Hexaly.Optimizer [Z%HYFELT=,

Z BIZE] localsolver.modeler [ Hexaly.Modeler 2% UET,

C M E T GetLocalSolver() F&71=1& CreatelLocalSolver() ERE(EN TULN=/XT Yy AY
YR I&. GetOptimizer() & & CreateOptimizer() ELNVSARIIZEEHINFEL -,

Java APl DZE &

localsolverjar HY hexalyjar [ZFYUELT=,

localsolver 7y —hY com.hexaly.optimizer [Z7EYFELT=,

localsolver.modeler 73— (& com.hexaly.modeler [ZEYET,

FLOARFIX, Java DEHI(ZHDAUEA—RIYR-FALBDHEFER) [TIA-T
WEY,

LLHI L getLocalSolver() F1=I& createlLocalSolver() EFEIEN TULN =/ AT Yo Ay
KIZ. getOptimizer() B LU createOptimizer() ELNVSRRIIZEEEINFELT =,

Python APl DZ &
localsolver EZa— )L hexaly.optimizer 25 YZELT=,
localsolver.modeler E> 21— )L AY hexaly.modeler 25 YZFELT=,

localsolver(|B AP & hexaly FHD 2 DD pip /Ny —(whee)Z#EELET .

LLHI I get localsolver() 42 create_localsolver() ERE(EN TULN=/XT YO AUYRIE,
get_optimizer() 42 create optimizer() ELNVSRRIIZERTINFELT =,

C++ APl DZEHE
MDEFBEIFELY ., XD 2 DDOARIEMTIEAL N DORABIZEREZEERLEL
T=o FMD1=8 . localsolver & localsolver :modeler [XBi[Z hexaly EZRUFET , FrLLY C++

APl I RIEEIN BT EITFE L TIELLY, localsolver EWVS BRI TEHN TULN =T
LYAPI &, KAIZEIEShELT=,
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INAFY) /) BITRIRED 7ML

APl EEIEY  BITIT7AILERAT4T =S4T 3 Id. hexaly / localsolver LWLV &
DIE—IVT TIXRBEINFE A XD —XTHHLY LocalSolver API ZfEiFL 7=
BETH, O VMDERERFRELTHETINA(FTIEZEER T IDLEIEHYET,
NIZE, TTAARD)TEDE &2ELE=EBARBEICHEINELNEE A,

localsolver.exe [& hexaly.exe |27 Y ET,

Iskeygen.exe [& Hexaly 13.0 Tl& hxkeygen.exe &%V Hexaly 13.5 TIXK AIZHIFR
SNFET (CDN—=2avh s, SAEVRAFIVIIEN—FITTERIZEIEDTIE
TEIEYFELT),

Istokenserver.exe [& Hexaly 13.0 T hxtokenserver.exe &7iY . Hexaly 13.5 Tk AIZ
HIfRESNFET OR—T12T AR IBERINLIEHRELLY, AR ICITEMAS
NTULEEA),

localsolver130.dll / liblocalsolver130.so / liblocalsolver130.dy lib & hexaly130.dll /
libhexaly130.s0 / libhexaly130.dylib 2V ETF,

ETYT EEE (hxm)

INET Isp EVVSHRIRFIZo1=T 74L&, .hxm (HeXaly Modeler) ELNDHEIRFIZEE
BEINFELT=, Hexaly [X5|ZHE Isp T7 MV ERBELGEHF AL IENTEET,
IsTimeLimit, IsNbThreads, IsSeed..MD &37%F O—/\LEHD B HIE, LLATIE Is A
BIZDULTULVELTAS, IRFE (X hx AABTIZDLNTULVET (hxTimeLimit, hxNbThreads.
hxSeed) o TR RTH Y R—FEINTOET A HLLWRRIHNEBESAET, ELMEZD
&.hxSeed & IsSeed DA AZANLIZEE . hx DN EBEHOERZTNEEINFET,
LI Z localsolver EFE[XNTLN=FD a—)LIE, IRTEIL hexaly EFEIFNTLNVETS,
LY localsolver EVa—)UIEELFELEFT A, FLULY hexaly EXVa—ILDIA)T
RAITBEGFEE A
BEIBHIT.ITRTOLSP I7MINIEO—REEERTHILG<HEELERITET , FUH
SNBEFTIF7AILDLZRITZITH localsolver.exe DS hexaly.exe [ZZEHYET , Java.
C#. Python DT 7L API Y 1 ETEIESNADEFELGY. ChoDH L Isp T7 A
LRENWTA—NILERDYR—IZHIBRT S5 FEIEHYELE A, CNDIT BT
DIFBEEL I ELLGLTZITTT,

LSB 771 )L

TT7AIVIRERFHY Usb M5 hxb [CEDHHLSMEAMEEDHYEE A, Hexaly $51EHE
E Isb 7A—IYMEHRHFRAHFET L. FED/N—2a0 TEDHR—LZHIBRTHFE
FHYEEA, —ETEAIX. XD 2 D2MD/A—232 130 &£ 135(1 EREDFEIT) TIE.
Java. C#, Python FHDT 17 )L API(Hexaly & LocalSolver) Z1—H—([ZiB{t9 52 &
[ZLEL=, COBITHIEI S . Hexaly & LocalSolver A D APl Z#{ERT 5 LM
TEET,

UE
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[£14% 3] Hexaly Optimizer13 ZEZEIF
)i)—X/—k

INTERSECTION BEFE2ERBARSURIZERTESLSIZHYELT -,
CONST_ARRAY EREFMEMIhFEL, ERDEFSIDRHYICERESIEZFERT
BIEF.ETIVADREFOHEROL. ETILEEYNZYTTIRDOAE)ERE
EHETH-H. KRBELGETIVTERTY,

UNION JERFMBMENFEL -, Ch(FaLvdar (vyk, YRR EBREF A DEL
JICERATEET,

maWWIO—F42 5 - SAE o RIZEREh TLN=,—%S> -5 —/\ (hxtokenserver) [&.
BERINSIEHREL>TOELEDR, /AL \vr—Uh bR 2(CHIBRShE
L7=.

SAEURBEEEN—F O 7 EBRAICEICEDTIIAGLGYEL =, TDHER.
hxkeygen Y—ILH'HI&ESh ., S/ AMBFIEABRIEShEL=,

ETIITARL—5—

XE
Intersection ‘MEFHARB TERATESLSICHYEL =, 2 DORXRBHAFEHKEDIH
. Z2Z0OXMMRRENFET,

T $ES 51

EHEIBEFIE. FTLFLEBBOEHEROILY AV TY,, HHRILES
LIZRGY, FOERPIARSURIZEFhTRA . HHRMLES O RDHYIZEE S
FFERTAHLET, ETILVADARSUROBERSL, ETIVEEINTYTTHRED A
E)EAREHETHCLNTEET,

=AY

Union BHF (3. ALV aV BFEBBEINED n BOFRFUFERZTANE
T o COREFIXARITURODELES 1 DICHFET HETHEASNDIRFELE
BEERLFET .

APIDEE

Hexaly €F5—
constArray() JRE FZ&EMLEL=,
union() JREFZEMLELT=,
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cal REFZMEAL T/ HBEMERUH T AHEEERTLEL - LIATIE. S EBRA%IC
BINSHEEIL. BHOESINEI8ITHIGLTLVELT=, Hexaly 13.5 il 4
HEARICEShSIT R TOEITE—DSIHELTARASN, fE[X 0 M5 n-1 ETHA
ITVIADF TN, n (ZSEBEABICESNAEDE THASEIIITEFEICLTIVE
T, NEBREAM A BB MEMBIT 5 EDOFHEMICDONTIE,
hexaly.HxExternalArgumentValues ZZ L TLE&0Y,

Fl=. HXM 774 L DB DITICEAD TS5 7 altexternalfunction Z iRk 35 &
T, LIHIOEEEEITTHEEABETT S

Python

HxOperator.CONST_ARRAY EE FhSEMEhELT =,

constArray RE{ER T B 1= D HxModel.create_const_array() AViBIMESHFELT=,
HxOperator.UNION JEE FZ%iEh0,

HxModel.unionQA%BINEhFELT -,

HxArray.isUndefined() & HxCollection.isUndefined() Z&lIk&. Ct 5 DREEIE Hexaly
130 THROTEASN=LDTY , EDOE (BE2FHI, oLV ar, B, double, XF...)
[CBAREGEL. ADBKREZBHESHERARDBIZIE. KRHOYICEEFOREH
HxSolution.isUndefined() 7=l HxExpression.isUndefined() Z{#>TLIE &Ly,

C++

O_ConstArray ;BB F%3EM,

constArray RE{ER T 571-8 D HxModel:createConstArray() ABNEhELT=,
O_Union RE F%:80,

A=FOREERT 518D HxModel:union_ () AAEMENELT=,
HxArray:isUndefined() & HxCollection:isUndefined() ZEllE&. 5 DRI E Hexaly
130 TROTHEASN-LDTY  EDOE (BF. ALV a> ., BH. double, Xd...)
[CEEREGEL. XBNKREBHESIHERRBIZIT. KRHOYICEEIFOBEH
HxSolution:isUndefined() F7=I% HxExpression:isUndefined() Z{ff>TLEELY,

C#

HxOperator.ConstArray JEH FZ3Ei0,

B D constArray X #1ERL T D HxModel.CreatelntConstArray HY B FE L =,
HxModel.CreateDoubleConstArray A3EIIE 4L, double constArray X ANERERIREIZ,
HxOperator.Union JRE F%B0,

A=A KEERMT 5728 D HxModel.Union AYiBINEHELT=,

HxArray.isUndefined & HxCollection.isUndefined ZHIER . —h o> D EE%E Hexaly 13.0
TEROTEASNEEDTY . EQOE (BH. aLY 3> B, double, XfH...) B
R ABREKREENESIHIEFIVITBIZIE. RDHOYICEIFEO RS
HxSolution.isUndefined F7=I& HxExpression.isUndefined Z {8 L TLIE&ELY,
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Java

HxOperator.ConstArray ;JREFZEMLELT-,

B constArray RXEVERLT B HxModel.createlntConstArray hYiBIIEHELT=,
double constArray XZ{ER 9 5718 @) HxModel.createDoubleConstArray HYiEIIEH
FL71=,

HxOperator.Union JEE F%iBM0,

A=A REERMT HT=8H D HxModel.Union AYBMEHELT=,

HxArray.isUndefined & HxCollection.isUndefined ZHlIBR. Ch o> DEAELIE Hexaly 13.0
TROTEASNE=LDOTY  BEOE (BF., oL ar ., B, double, X...) IZES
REL ABRKREZEBNESIIETFTVITBHICIE. KDHYICERFEOREH
HxSolution.isUndefined F7f=I& HxExpression.isUndefined Z{E->TLIE&0Y,

Lk

27



[{14%4] toy2.hxm A4 5L (toy ETJUIZEEEK : output Z1E7N)

1. toy2.hxm 7wv 7' J L

Toy2.hxm 7’1 7' 7 L%, toy2.lsp 7 7 4 V% toy2.hxm ICZRE L 72 721) T,

[rroveesk toy2.hxm *********¥[ function model()
{

nbProducts = 8;

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

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

I/ 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+" ("+value[i]+")");

}
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2. BI7HE (toy ETJLIZESEK : output Z1E70)

toy2.hxm EITHE

C:¥hexaly_13_5¥bin>hexaly toy2.hxm

Hexaly Optimizer 13.5.20250204-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 I 100.00%
[ Osec, 730 itr]: 280

[ optimality gap I 0%

730 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_5¥%bin>
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[4+$%5) BNF Syntax (/\'"wHhR2%)

BNF DR IIRDIHOLGEHBRADEESTHS,

<symbol> ::= <expression with symbols>

DD <symboD FE—DEEE TH D, F£1=. <expression with symbols> [XEEFFI. F1=FEIR
ERITN—T1HILN—T|ITEYSNT-EEFITHY. LD &code><symbol> NDEMHLIEHELD
ZRLTWS, 4H. BHRABTHERASN RS XN ERIGERS LM RIGEE T IITHhESNhD, BH
HABOEDICHEN B EMIERIHE T IEEEN. WTIOBELRBOEDICHLE NG S
RSN RiRES I LTINS,

BNF Syntax

This is the full grammar of the Hexaly modeling language.

identifier
: simple_identifier

| contextual_keyword

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

ki

expression
: ternary_expression
| lambda_expression

| table_expression

5
expression_no_range
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: ternary_expression_no_range
| lambda_expression

| table_expression

3

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

H

and_expression_no_range
: equality_expression_no_range
| and_expression_no_range '&&' equality_expression_no_range

.
H

equality_expression_no_range
: relational_expression_no_range
| equality_expression_no_range '==' relational_expression_no_range
| equality_expression_no_range ''=' relational_expression_no_range

ki

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
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| relational_expression_no_range ">' additive_expression
| relational_expression_no_range '<=' additive_expression

| relational_expression_no_range ">=" additive_expression

3

ternary_expression
: or_expression
| or_expression
'?' ternary_expression

"' ternary_expression

or_expression
: and_expression
| or_expression ’||' and_expression

H

and_expression
: equality_expression
| and_expression '&&' equality_expression

.
H

equality_expression
: relational_expression
| equality_expression '==' relational_expression

| equality_expression '!'=' relational_expression

ki

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
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| relational_expression ">' range_expression
| relational_expression '<=' range_expression

| relational_expression ">=' range_expression

3

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

b

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

H

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

| multiplicative_expression '%' unary_expression

.
H

unary_expression
: function_call_expression
| new_expression
| '+' unary_expression
| '~ unary_expression
| '!I" unary_expression
| 'typeof' unary_expression

3

new_expression

: 'new' member_array_expression arguments

’
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function_call_expression
: primary_expression
| super_expression
| function_call_expression '[' expression ']’
| function_call_expression "." identifier

| function_call

b

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

| member_array_expression "." identifier

’

super_expression

: 'super' "." identifier

.
H

primary_expression
: assignment_identifier
| 'true’
| 'false’
| 'nan’
| “inf'
| 'nil’
| string
| integer
| double
| '(" expression )’

3

lambda_expression
: identifier '=>" block_statement

| function_arguments_declaration '=>' block_statement
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| identifier '=>' lambda_body_expression
| function_arguments_declaration '=>' lambda_body_expression

| 'function’ function_arguments_declaration block_statement

3

lambda_body_expression
: ternary_expression

| lambda_expression

b

table_expression

: l{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

.
H

table_key
: string
| identifier
| integer
| '~ integer

3

function_call
: function_call_expression arguments

| function_call_expression variadic_arguments

’
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arguments
: l(l l)l
| '(* function_argument_list ')’

3

variadic_arguments

: variadic_compositor_list '(' function_variadic_list ')’

b

function_argument_list
: expression

| function_argument_list ', expression

3

function_variadic_list
: expression
| function_variadic_list '," expression

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

.
H

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

3

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

’
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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
|

.
H

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

ki

statement_list
: statement

| statement_list statement

3

assignment_statement
: identifier assignment_operator expression ;'

| assignment_identifier assignment_compositor_list assignment_operator
expression ;'

37



assignment_identifier
: identifier
| 'this’

ki

assignment_operator

I l<-l
I l+=l

I ll=l

I it
I lo/°=|

H

assignment_compositor_list
: assighment_compositor

| assignment_compositor_list assignment_compositor

.
H

assignment_compositor
: '[" filter_iterator ']'
| '[' range_iterator ']’
| '[' expression_no_range '’
| '." identifier

ki

local_assignment_statement
: 'local’ identifier local_assignment_operator expression ';'

| 'local' assignment_identifier assignment_compositor_list
local_assignment_operator expression ;'
;

local_assignment_operator
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l<_l

local_statement
: 'local’ identifier ;'

ki

if_else_statement
: if_condition statement

| if_condition statement statement

3

if_condition
'if '(" expression ')’

H

for_statement

: 'for’ for_compositor_list statement

.
H

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

ki

while_statement

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

dowhile_statement

: 'do’ statement 'while' ‘(' expression ')" ';

’

continue_statement

: '‘continue' ;
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break_statement
:'break’ ;'

H

modifier_statement

: modifier expression ;'

b

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

’

throw_statement
: 'throw' expression ;'

| 'throw'*;'

.
H

trycatch_statement

: 'try' statement 'catch’ (" identifier ')’ statement

ki

with_statement

: 'with' ‘(" with_resource ')’ statement
with_resource

: identifier

| identifier '=' expression

function_call_statement

: function_call '}’

’
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new_statement

! new_expression ;'

return_statement
:'return'’;’

| 'return' expression ;'

b

super_constructor_statement
: 'super' arguments ;'

3

declaration_list
: function_declaration
| class_declaration
| declaration_list function_declaration

| declaration_list class_declaration

.
H

function_declaration

: 'function’ identifier function_arguments_declaration block_statement

.
H

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

ki

function_identifier_list
: identifier
| function_identifier_list ', identifier

’

class_declaration

: class_header '{" '}’
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| class_header '{' class_member_list }'

.
ki

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

b

class_member_list
: class_member_list class_member

| class_member

’

class_member
: class_constructor
| class_method
| class_field
| class_static_function

| class_static_field

ki

class_constructor
: 'constructor' function_arguments_declaration block_statement

ki

class_method
: 'override’ identifier function_arguments_declaration block_statement

| identifier function_arguments_declaration block_statement
class_field

: identifier";’

| identifier '=' expression ;'

42



class_static_function
: 'static' identifier function_arguments_declaration block_statement

3

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

b

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 *;'

.
H

use_list
: use_statement

| use_list use_statement

ki

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
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| import_list ', simple_identifier
| import_list ', simple_identifier 'as' simple_identifier

3

compound_name

: compound_name_part

compound_name_part
: simple_identifier
| compound_name_part '." simple_identifier

3

header_section
: pragma_list
| pragma_list use_list
| use_list

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

| header_section declaration_list <EOF>

ki

ULk
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