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1. Hexaly Optimizer &(3

Hexaly Optimizer (3. E1793%0J35L.%&E0LTE hexaly THD. BFrD Hexaly
Optimizer5.0 (3. ARAERECRIEE KRR THRLCRDDEZBIELETU
W7TO0-FO All-In-One YILIN-THI. REROEIEHEIES AT LAEERKUITEDER
2TW3, &I, AT 21UV, KFEHEAENDE IR U T, KigR4aem Lz
EHL TV,

152, BFTD Hexaly Optimizer15.0 Tl&. KFRBERTS1-U> IR ITEERD
HaesabERIRL TV,

Hexaly Optimizer (375>2ZMD 6 ADFEF OR EEKEN 10 FOBAZMNITHREL
ZEDOTHD, All-In-One Solver £ULT, LP (BRZETEDE) « MIP CESZREGTER) .
CP(HI¥0smIETOI52>7). NLP GRRAZETENE) .« LP (RRAZETENE) REREZARKIE
WTEZ. HFHC MIP, CP TR FEROI AT AT, IRENCRERIRO L ARREEHE
DERE(CRIECHU T ROR B A2 E S TEIEUAR A TRRKCEERIRLTL
do

Hexaly Optimizer OEHERE. FTHEEE([CDWVTIE,
https://www.Hexaly Optimizer.com/

TEBAL TS,

2. Healy Optimizer OR1THE (IRENESR)

Hexaly Optimizer 15.0 (& PC, Unix, MAC @ 64bits E—RT#EET 3.
ETFNI7ALINAIL xxx.Isp D5 xxx.hxm [CEEIIHENH S,


https://www.localsolver.com/

Hexaly Optimizer (& C++TRHFEINTHD., 17703 LZBEERTENIZIFI TR,
C++. Java. C#. Python OO S LNSHERCENTES,

Hexaly Optimizer (314>49—- 5B TEIERITI BN TETRETU I =58
(Hexaly Modeler) (xIm) %#FoTW%, 1>49—J5—BIT Hexaly Optimizer %
KITI3HECF. BFROBEKETOISZ>I%R-2EUE hxm T71)b
(xxx.hxm) ZVERU. /NSA—HELT hxm J7AIVEIBTE T 3L TRITRIBETH D,
FIz. Hexaly Optimizer MMRET 295251 TIVEFESET, $hZKLL C++, Java, C#
(.net) . python T. FIBSHESES AT LD T VT -3 %FET B ENBIBETHD.
ARFIXDRT(E PC (64bits iR) T DOS OIX>RIO>VTRH5
Hexaly Optimizer ZB#%3£179 261%Z5HEAT 3.

Hexaly Optimizer 23479 /(C(E. Hexaly Optimizer Z4>AR=)LL. SA X%
EEBIIZNENDD. COFIECOVTE. UITFESEENL,

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

2.1 hxm 7V DRIT

1AM IENTEAT 2R,
Hexaly Optimizer_15.0 J#JL%
| — bin : 770354 hexaly.exe
| — docs : EtBAE. C++, C#, Java EDV5251T3YD5EA
| — examples : f5lgEE (hxm. C++. C#. Java. Python)
| — include
license.dat : SATAF—%F"ETD
TERMS_AND_CONDITIONS
Uninstall @ 7JU5—-23>VYJhk

1) E7FE



Hexaly Optimizer ZIE#3E179 261Z&KEAT 3.

DOS J¥>RIJO>TMexrs L3,
bin IAIAC hxm J71 )L (toy.hxm)ZIE—9 3,

hxm J71)L&2%Z38ELT. hexaly.exe ZE179 3.

=%hH1) C:¥Hexaly_15_0¥bin>hexaly toy.h xm
IsTimeLimit=1
Xhxm J74)L4 @ toy.hxm,
% )U5X4 IsTimeLimit (31T Z 1 LIETE.

2) hxm J71IL0A!

CC Tl examples¥toy @ hxm J71)L:toy.hxm %Zx9,

Toy E5)UE. FyTHYIRRETHD. @IDH 8 mdh. ENTNOEEULEEZ U T (CEERY
Do

B : 10, 60. 30. 40. 30. 20. 20. 2 kg
ffifi& : 1. 10, 15. 40. 60. 90. 100. 15 M
FTYIHYIC(ERA 102kg FTERMNEANDIENTE, MENRKICED
&3, EORWBENFELVN EOEFDMIELLKB(CRBNMIRIEE RS,
hxm (C&BEREZATITTRT (toy.hxm Jr7/ILOARE) -

* 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_5 <- 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 54+ 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;

X bool )WNBEARATEZLEZEIKL. bool()TERINEHD 0L 1 DEDOEEEZERIC
g2 T, REAFERDD.

2.2 TR

2.1 TRUE toy EFI)L (toy.hxm J71/)L) OFERITHEREZUTICRT .

C:¥hexaly_15_0¥bin>hexaly toy.hxm

Hexaly Optimizer 15.0.20260724-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%
[ Osec, 28917 itr]: 280

[ optimality gap  ]: 0%

28917 iterations performed in 0 seconds

Optimal solution:

obj = 280
gap = 0%
bounds = 280

C:¥hexaly_15_0¥bin>

STER TR (BEIETESTIISUSNESESE) OREFRIREZ. LTO3DTHAAIT 3.
- infeasible : EITADIEERR
- feasible : EfTRIREIRRE

- optimal : ExEfR

Hexaly Optimizer15.0 T(d. SAZERNDZE(C(E. BRO_ERFETRZTEL. Efz
EDFryTZRRT B
ATER 5 (C toy2.hxm &UT. output function Z{FE>TEXZH D UIHIZRT .



3. Hexaly Optimizer [C&BERIE

Hexaly Optimizer OERCIETREREZ LN ZEE I DENDIRED.

BEREZECE(bool)ELTEREUL 0-1 Z#1. L FIRZFOEEHZELE(int). L FRZ
FOEHZE# (float). BEtyh (list) ELTEERITZIEEHYNDEEENSRD, BERIRTE
ZHOEZZELEE. BERICARORFZRITIZET. KERE{ R RN (AR
ENERDEZS THD.

bool Z#OENTzEZ 1000 AEEZBI TEEANRBIRTHRZRDDIENTES. bool
ZHCERUVLREREZHOMBEENERE RS, BRI T 3
— T LS B ZIERU TUK, Tesh. Hexaly Optimizer FBICER(ET 2. BE
REZEFE>T. BN, SISz EERI 2HENDD.

FyTHYIRIRED LS ICRMCESIEYBRIDN B THN (L, RYEHEIMNEERVHE
bool Z#HELTERINIERL HIMYINNEEINTIZE. bool BEN 1 ZERDLZIEEIN
(&, mYIOESRMbEZEZTE TE328. bool ZHOMEEETHIKIZM. BEMEEET
I 2ENTES,

Hexaly Optimizer15.0 Tld. /ERD MIP BREDLSIC, L FIROSHIBEHMEHEER
REZBEVTERT DN TED RBILATERP(CYTIT VNG R%ZRED, ECTAZLN
OER /MEINEBREL TRDBIENTED, COIHFAE. MRELE L HRIBEIREZ RO IETE
BRELL T, £EREFOEHZ float ZEELTERL. TIHHZHIRI IBELEEL
STRDIBERELRLOEE LSP THHIRAFLLTERINELL (EK(EF bigM ZfE
AU TEEMI BB BN DM RIFHRTERLERETHD) -

XEREL. BiF0 MIP BEOERLTITIEFNEREFNZE2DEBREEL T
ERUTVEBSICE. FRREDI BT UEERS5R . Hexaly Optimizer [CBUE
BREERENEETHS.

3.1 hxm EFUYID&EZXS

UFOFIETETI ) ZIT.



1) BRREZH(bool ZHRV float EHEHF)EERET Do
2) LEDERBREZHEINTEOT, HHEMA4. BREHEERT S,

COBs, MIP OLI(C, #RAEZHIKICTIEN 2 E (IR, BSR4 BRIEELE
(C. IERRAZRIANBIRETH D,

3.2 hxm T® bool ZHDER
PATFICHBIMN R EIREE(C bool BEHOEZAA—>%1RY,

— FyIJHYIRRE : Xp  (p : @¥D)

— —-NERBEE: Xr (r:)l—b8)

— FHFETEERE . Xp,qg (p : &FH#)5—->.0 q @ /NI—>0FEREE)
- ANBEfRERME: Xptj (p: AB. t : K. j : 23])

— EmIEAGTE : Xc,p (c :EM. p : A>33> (IBS) )

— SCM : Xtijkp(t:BA.i: T8 j: 31> k: BE. p: M)
— ZATT1-U25 1 Xt,ig,p (L BEE. i Ti5.j: 51>, p : BRE)

Hexaly Optimizer TIEEBERLU LD bool Z#zEEIDENTE, MIP DERILELEIEL.
A—HE(CEBREZE(bool)ZEEK I DET. LD, BABTOERLHRIEEE RS,
Hexaly Optimizer15.0 (. R¥ICERIFTTEITAIRERRO LFME (TFRUE) ZKkHdIc
&, FIRENEIT AR R F(IEITRIRE 2 BRI D E (TR,

3.3 hxm 5

hxm £7)U(E. L TFOERISHEREN S,
- BRRRTEZZL : bool(). float (FPRME. EFRME) . int (FBRME. EFRME) . list()
- BIAEZE . FROEETHD, TOI I DM ICTBRUNTED.



EHOERICE <— Z2FERAT3.
- #l#9 : constraint (F#J58) T. #IHIRMHEZEERTS.
constraint FIHIN TERINIAENEITRIREMDOHIE TEAINS.
- B#IRA%Y : minimize (F#I58) FIzld maximize (FH#IEE) TEHMEEHZER

9%, BNBERIEEERTETH). ERINBECRELZIT. BRFTEIELL TH
FRIEETHS.



4. hxmEE (h xmEFINEERITZEEE

hxm S3&(3. 1E3KD LSP SFEZIAEEL THY. B {tEEZETIMEL. EFIILOIREERY
FRDAREEZ1TOII— X COFYTERERZITODICRIBRIRIEZ IR I 22BN EL THREENT
AT
hxm S3B(3. &FOBEEB TN S ISETHD. BEBITNI 5 ) SEBOSRE. Bl
mzlBAIC S THDIH. Java ° C SFBEERD. /A SHBEM(CT—HDIEREZIETET
B, T-ADTERE (BY) 2T0JSNMEEITINENRV, TOFER. TOJ5LDEIRE
Ruby REBEEESFENLIICRTRTHD,
BESEBTEERTERVIONII(CLZTOISLADFIVINETHETH D,

hxm SEBOFFRIELLT :
—dUR(CHFETED (AREEMENRV. ERICEEART, 1/5 15 1/2 OFFEE)
—\JEIDZPITV (A (N EDRLEVEZ BEINICFIVIID)
— 7T =23 0ReEmE LI

— RN TINRETIIEE (TEBLFEBETERLI%ET)

X AKFUNERE TOHINEAFRUT—INE2>TONE. 1 BTEFTUL I EEITHRIRETH D,
—VERL(TEIE) «—FEITHERFCTES (—DEIT 14, £5—2I&F DOS IX>RIO>T D

20> ROZRIRIEUIRN S HFEN BIBETH D,

— BRETEIEDLSICE 2RISR TE T BIEN TEDH. ET IV OFRFERUVHEDOIRELZ
EEBERYICATOCENTES,

4.1 Function

hxm 58 EX1>TOTS LM UTFD 5 D0OEARNT7> I3 15135,
function model()(FETHZIN. TOMEIHE(SU TERATNIEELL,
e, LT OERNRIT IS % ERITIENTES,

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

O model: for declaring your optimization model.

10



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

0 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 WEF

hxm EFIOHF T, BRICFERATES, &2 BRREEL. SIKIRMGOERICHIFATE., ERAZH]
#. JERREZERBILE L CHIARIRETHD. EBEFCE UTOEEN DD, SFllE—ExREZS
BREnL.

- BHPEEF (sum. min. max. sin. cos. log. exp &)

- smIEEE T (not. and. or. xor)

- BRERT (== = <=.>=,<.>)

- BAEEF (if. array+at)

1) BHER
ZHOEROINERT . LT EIRNTHENTHD.

11



a=true; //a=1 b

=9, [//b=9

c=a+b; //c=10 c

=a*b;, //c=9

c=a==b;//c=0

c=a<b; //c=1

2) BAER

Hexaly Optimizer OEE%!(E map TEZEIDEN TS,

Map (&, BEF—ZH BT -SRI TS, F—I(3. BETHD. hMES5TUEE
I THINE(FR, B(E. EARIATTETHIRETHD., F—(WIEEEBHC. [TF5v
NERECEZRAVS.

a=map("z", 9); // a[0] ="2", a[1] =9 a={"2"

9}%; //al0] ="Z" a[1] =9

a["a"] = "abc"; // a[0] = "z" a[1] = 9, a["a"] = abc

3) &MHHIE
FMHHIERR. if XZERT 3, seuhfzaiid. T :
if (C) S_true; else S_false;
FlE ? - TRARICGEEIRIBIEHTSES,

12



if (1 <2)c=3;elsec=4;

c=1<27?73:4;

if (0) c = "ok";
if (true) c = "ok";

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

c=0*9;//c=0
if (c) {
a=|ILll;

b=0;

} else { // executed block

a = ||S||;

b=1;

4) #g0RL
FEDIRUIC(E. while & for '3
While (. A FTERik 9%, C NETHBRD. S H'EITEN 3,
do S; while (C);
for (Z. LT TR IS, v IV (CHBPRD. S H'EITEND.
for [vinV]S;
e, F-LiEN Yy hOIZEICE LITFTEER T B,
for [k,vin M] S;

13



for[iin0..2]al[i]=i+1;//a[0]=1,a[1]=2,a[2] =3 s=0; for[vin
als=s+v;//s=6

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

for[i in 0..9]
for [jin i+1..9]
for [k in j+2..9]
alilljllkl =i +j+k;
forfi in 0..9][j in i+1..9][k in j+2..9] // compact ali][j1[k]

=i+j+Kk;

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

aliljllk] =i +j +k;

bliJ[5][k] =i * 3 * k;

5) #BORUVESR
HEOIRVER(. LT TRkd D,
for [v in V] a[v] = f(v);
LSP Tld. AT OAEEAZ Tk B]EETH D,
afvin V] = f(v);

14



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

alilijllk] =i +j + k;

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

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

6) RBEEX
hxm Tl ER(CBEEZEER TS5, DB, 0 (false)/(d 1 (true) TEERL\L. B
TBEEW, hxm JOJ3AGEE. function B TIHHBEOEEITEE

(global)(Cigo>TWd1zsh. function ATO-HUAERULWMZEIC(E. local DEEFTO—H
WEETHDLZEER I DDENDD.

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

else return false;

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

return total;

by

15



4.4 ERIS—AvE—-

AR SA>THE (CHERS|EL. hxm J7AILOE&EITT, 65U hxm J7AIIHFIHETER
WESIE, I7—-%2HY, . IR SAOOMOETOSIE (\TA-FE) (F. TA—Tvh
identifier=value ZFRFNERSR,

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

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

HXM SB[ EZRGEHUCEETHD. B/ (SA-F(CFIEVVENBETHD,

-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>.

EERIC, BF Ty I TAREVRBEDBECE, I5-Xvt—-2%H 93,

-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 '?:' on given operators : incorrect argument
type.

-Cannot cast 'nil' to <T>. A variable or a map element may not be assigned. (X
DHOREEIEIEZEFT D, EU. BIBOENEDRVEECE I5-Z2HHTD,.

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

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

16



BIERZ(ESHs, BIBNRER THNE I5—Xv—>%H NI B, Fe. BiFOBREEREUERTO
BEZERIDDEIS—THD,

ZEICHALTE BRICBESR (BFIA) TIETHD. L. BRI BU&RITT
[BfESCEFTERN. BU. BEMEZFRVZE(E. nil DEZHD.

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

-Variable <name> already defined.

Input/output B8, IEENIFAIIND AR D FIVI%ZITS,

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

-Cannot write to file <f>.

BFEFXFHNRANKEC, TOISLET —IN—HURBY (T-58 J1TEN—ELRL)
BEBIUITNINOREF THRABECEIS—ZH NI B,

-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.

XFHIDIRETE. XFHNZETRVERUA > TYIANF B EHEN THDENVETHD.
-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.

17



Y TDHEIBRELTZ D3,
~F-(FBEFEAXFTHBIL
—1AL—2a>H GEGEUTRFRETELU TV (F YyITZZEL TIBSRL:

-'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 EF UL TNSA-FTEIEZIEE I 25T, SFFEBEOLIETRINUIBSR,

-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.

EFNTRELREHZRIAITIHE(CE, <- TEETINETHD. BIEHEZ <ZfE>T
BEETHIEFEERB,
EFVEE. I BERBEEIRINERSRRV, Fz, BREMEHATRIRIIVENHD. Y
YIFERATERS, FIHIRE, KA FURIRTRENERSRO,

-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 B#3. EERTEZZL (bool ) ([COMWEREASZ2TENTES,

18



-The only allowed values are 0 or 1.

X <- aly] OBRKIATHE, XwTELTEONSERULERF N0 ELRD, Fz, N1-¢
LT, F—DESAILT, $UET —FFlF LS RINBETHD.

-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>.

BRROMIC. ZEENHINZEEVRVMEENREETILICERINZV., FIZTESXE, =
FTEIRRIRABRDERF(C, RATOIREMRZIRR(HEE DT —AN'HD . TOBIESIA—-/N\-JO-HiEE
I THD. BIEORBMOFZEA>TYIR
HEEFEINCROECEERIKT D, 2 <- X/y DEIRIBETE. z<-x/max(1,y)eRIRIT BN
EFE0L

-Division by zero.

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

Bk

19



({98 1 | REF—EBR

FIREEFEREBOR

UToxRTE FEETFN h xm SEORZBICHAIENTUWS, Python, C++.
C#. ¥zl Java TlE. cNB0&R1E FEEBOI-T1OJRAEFEHF—T— %
BELTL,

o C++ & Java TlE RECE "Var" EVWVIEEFENIC (boolVar. floatVar,
intvVar. setVar & listvar)
o C# Tl INTOREMNAXFTIEES

Argumen Result Arit Sym

Function Description
tstype type y b
Decisiona bool Boolean decision variable with none bool 0
I 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 collectiol
within a range [0, n - 1] n
set Unordered collection of 1 integer collectiol
integers within a range [0, n - n
1]
Arithmeti sum Sum of all operands bool, int, int, n +
C double double >=
0
sub Substraction of the first bool, int, int, 2 -

operand by the second one double double

20



Argumen Result Arit Sym

Function Description
tstype type y b
prod Product of all operands bool, int, int, n *
double double >=
0
min Minimum of all operands bool, int, int, n>
double double 0O
max Maximum of all operands bool, int, int, n >
double double 0O
div Division of the first operand by bool, int, double 2 /
the second one double
mod Modulo: mod(a, b) = rsuch  bool, int int 2 %
thata =g * b + rwith g, rint
egers and r < b.
abs Absolute value: abs(e) bool, int, int, 1
=eife>=0, and - double double
e otherwise
dist Distance: dist(a, b) = bool, int, int, 2
abs(a - b) 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  bool, int, double 2

the value of a raised to the double
power of b.

21



Argumen Result Arit Sym

Function Description
tstype type y 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 array int, 2
arrays. double
piecewise Piecewise linear function array, int, double 3
product between 2 arrays. double
Logical not Not: not(e) =1 - e. bool bool 1 !
and And: equal to 1 if all operands bool bool n &&
are 1, and 0 otherwise. Takes >=
value 1 when applied to an 0
empty collection.
or Or: equal to O if all operands bool bool n |
are 0, and 1 otherwise. Takes >=
value 0 when applied to an 0
empty collection.
Xor Exclusive or: equal to 0 if the bool bool n
number of operands with >=
value 1 is even, and 1 0
otherwise. Takes value 0 when
applied to an empty collection.
Relationa eq Equal to: eq(a, b) = 1 ifa = b, bool, int, bool 2 ==
I and 0 otherwise double
neq Not equal to: neq(a, b) = 1 if bool, int, bool 2 1=
a != b, and 0 otherwise double
geq Greater than or equal to: bool, int, bool 2 >=
geq(a, b) =1ifa>=Db,0 double
otherwise
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Argumen Result Arit Sym

Function Description
tstype type y b
leq Lower than or equal to bool, int, bool 2 <=
leq(a, b) =1ifa<=Db,0 double
otherwise
gt Strictly greater than: gt(a, b) bool, int, bool 2 >

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

otherwise.
Condition iif Ternary operator: iif(a, b, ¢) bool, int, bool, 3 ?:
al = b ifaisequal to 1, double int,

and c otherwise double
Set count Returns the number of collection, int 1
related elements in a collection. interval,

array
indexOf Returns the index of a value in collection, int 2

a collection or -1 if the value is int
not present.
contains Returns 1 if the collection collection bool 2
contains the given value or 0 or
otherwise. interval,
int
partition Returns true if all the operandscollection bool n>
form a partition of their
common domain.
disjoint  Returns true if all the operands collection bool n >
are pairwise disjoint. 0
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Function

cover

array

stepArray Creates an stepArray of fixed

at

find

sort

distinct

intersecti
on

Description

Argumen Result Arit Sym

ts type

type

Returns true if all the operands collection bool

form a cover of their common

domain.

Creates an array of fixed or

variadic size.

size.

Returns the value in an array
or a list at a specified position.

Returns the position of the
first collection containing the
given element in the array, or
-1 if the value is not present.
Returns the array sorted in
ascending order. When used
with two arguments, the array
is sorted based on the values
returned by the lambda.
Returns the unordered set of
distinct values in an array.

When used with two

arguments, the distinct values
are based on the values
returned by the lambda
applied to the iterable.
Returns the unordered set of
values present in both

iterables.
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bool, int,
double,
array, list,
set

bool, int,
double

array, list,
int

array, int

array,
lambda

array, list,
set,
interval,
lambda

array, list,
set

array

array

bool,
int,

double

int

array

set

set

y b
n >
0

1or

1or



Argumen Result Arit Sym

Function Description
tstype type y b
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- interval int 1

void interval, equivalent to
end(interval) - start(interval).

hull Returns the smallest interval interval interval n
including all the intervals given >=
in operands. 0
Other call Call a function. It can be used bool, int, double n >
to implement your own double 0
operator.
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[{3#% 2 ] LocalSolver h5 Hexaly AD#BITICOWNT

LocalSolver 15 Hexaly AD#1T(& 3 BFE(Co T TITHhNEL.

- Hexaly 12.5 (2023 % 11 A) : D1J9(MNEREZNDZEE, |H LocalSolver O
BRIEHZ. Hexaly (DN, &iiI(C(HTEZEh5R0 (B4 AM=7— BUNAF
. EU API) .

- Hexaly 13.0 (2024 &£ 7 B) : #hiz50 API XA FUEEFTLW AT > T4T4 (BT
ENFEU. AL—XRBATZREE T D18, B API (FHR—RENTLEULIA FTLL
BEBE(ZBIIENE B A. 5V APL (F, HRAeDI—REZEE G BERL TR=FD/NTA—-Y>R
BIER/\TEENEREZZ (3L FTEELUR,

- Hexaly 14.0 (mid-2025) : &\ LocalSolver API (I=£(CERBUELR.

e

|[B/X\—=3>0 LocalSolver TO-AILELEISIRICTTOMSNE7 -3V E5|E
FEEEMEL. FILVLSA DR (EINSDT7TVT =3B TY . 22U, 70U —23>T
LocalSolver ON\J(GEBUIEIZE FHRIT—IATIH)  BEFOD Hexaly N—>3> (7Y
TIL—RI2ENDDFT , LU TICEREAT 2L, COBATIERGET., DTN
TEEY,

ADAN=5=E) W=

A>AR=35—(& THexaly ] EVVSFIULWEFIICEEIN Hexaly I35 ROA>AM=3(3
1 DIEIFTHERD, C#. Java. Python @ API M AR—ILENFT .

Hexaly Optimizer O4>Zh—=)ILZBEMEL TWSIHER. T IO AT e M UE

BIINENHDET, [LocalSolver] % [Hexalyl ((ZBEUTRAIVT MBI INE
H&HDFET,

e

LocalSolver EZ2DSA( O ADIGAR(E. 3 DOIRIEZEE LS HOME (Windows @
#) LS _LICENSE_PATH. LS LICENSE_CONTENT (CdoTHlIfHlcaNTWFELZ. &
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NANZEEFIRTE. TNEN HX_HOME, HX_LICENSE_PATH.
HX_LICENSE_CONTENT (C%32TW&E T,

Pip \vr—> (FRA—JL)

B17IJ1—XTlE. 2 DD Python kA=)l (pip install BJgER/\wr—>) ZHEAAULEL
fehts &0 Python APT (C(EFETULERENNE NNV EICEBRUTZEW. UhU. &
BRIz RPOBIED Python JOP 1V MDITEEE I ZERK ATT1XATOFRFTD/D
A= AR N TMEEDREZZFRENTEET,

API D&

FIBEDUTZ>T 424, LocalSolver h'5 Hexaly AD API D5EE R EAFNE B =14
WET ., INBEDFTLL APT (IO THRBENDEE E LU T GERRENTVE T I DI,
FAIZB(EEC 2 DOFEBRISADAFIEIETRRE LS 7 Hx [CEBUEU
FREEAFUTOB®BITY :

X125 2% LocalSolver (& HexalyOptimizer (C2DF T,

X125 X% LSPModeler (& HexalyModeler £E2DET,

2TOIFAD LS #HFIEFN Hx (CBE2N (IXFOD HX ([SEFR) -

IRTDISAD LSP $FZIEFEN Hxm (CEBENFEUL (AXFE/NLFOD Hxm (TF
BUTrzaY) .

BT S—EATTARAY-DBEIZERIN 2 DICRDFEU. BLATIE. localsolver & AiZEfE
EEDF localsolver.modeler ZBIZERNHOEUC. D 2 D(FIDEESN. FRTEKL,
hexaly.optimizer & hexaly.modeler WS EBICRDFEU,

ROBFRHERTOIABEEE XYY RV D EIBRENEU.

—RIC, Is & Isp ADSBR(FIANTIIRDZFELZ,

SHEEBOEELITONETUL, FHIELL T OEDTY,

UL API (LI CICHIDB R <RWEE(E. 50 Python, Java. C# API Z{H52¢6
TEFET, UL, NSOV APL ICEFTULVERE (LB IIZNRVCEZR I THVL TS
W EFWVZ. CNBD API ZERTRET. J-RD 1 7B EF IR NTA-YR
OmE_ PN TEEOREZZFEIENTEFT.
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C# API OZ&E

JN1FH) (DLL) D%&HEIN localsolvernet.dll i*5 Hexaly.NET.dIl ((EEENFUE

(RXFUNXF(FEETY) . COEEF. C# S1J3)0angiRAZ LD LIRBRUE
ER

localsolver & a1ZE/ (& Hexaly.Optimizer (CRDFEUI,

% H1ZEfE localsolver.modeler (& Hexaly.Modeler (CRDFT,

CNZET GetLocalSolver() fzld CreatelLocalSolver() EFEENTUVZINTUvIXY
vR(F. GetOptimizer() LU CreateOptimizer() EVVSZEIICEEINFLUE,

Java API OZ&E

localsolver.jar i hexaly.jar (CR&DEU.

localsolver J\w—h com.hexaly.optimizer ([CRRDEUI.

localsolver.modeler /\ws—<(d& com.hexaly.modeler (C2RDFT,

FUWERI(E. Java DEHI (D153 v b RXA>0FEZER) (D82 TVE
ER

BRI getLocalSolver() £zl createLocalSolver() EMEENTWZ/NTUwS - XY
vR(E. getOptimizer() HLU createOptimizer() ELVSEBICEEINEL.

Python API DZ &
localsolver €21—J)LH hexaly.optimizer (CRDFEU,
localsolver.modeler ®21—JLH' hexaly.modeler (CRDFUR,

localsolver(IH API) & hexaly D 2 DD pip /W —(whee) Z##UE Y,

BRI get_localsolver() ¥ create_localsolver() EFEENTWZ/ Ty R
(. get_optimizer() t create_optimizer() ELVOZEICEEINFUL,

C++ API OZE
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DS FBEFERD, MERD 2 DNHABIZEHTER 1 DOZRIZE/RZEIRULELU. €
D1z, localsolver & localsolver ::modeler ($E(C hexaly EBDFE T, LWL C++
API EIhtEN 3L (SERUTIELL, localsolver EVWSHERETTREDN TLEEHWL
API (3. ZKAICBELEENFE U,

J\AFY [ =ATRIRET 7L

API LERD, EITTPAIVERAT1T - 514T3)(&. hexaly / localsolver EWNVSZED
FZ=ZTHRHEEINE R Ao ROUI—-ZXTHEL LocalSolver API ZHEFUIRWVEET
. 017 MOKIFREAZRELVTRE T2/ \(FUEZEEIZEEIHDFT . CNICE. 770
AZIT DB & ELZEENRE(CRZNMELNER Ao

localsolver.exe (& hexaly.exe (CI2DFT,

Iskeygen.exe (& Hexaly 13.0 Tl& hxkeygen.exe £720, Hexaly 13.5 Tldk
AICHIBRENZE T (CON=ahB, SA T AFIvI(3N\—RII7EBRAICEDIED TR
IEDFUIL).

Istokenserver.exe (& Hexaly 13.0 T hxtokenserver.exe £/20, Hexaly 13.5
THRAICHIBRENE S Ul (O-T1>7 SA TR SERERINSIEHELR LD, ATICIFES
MENTLFEEA).

EFU2JEEE (hxm)
CNET .Isp EWSILEEFIEo12 71L&, .hxm (HeXaly Modeler) EWSHERFCE

HENEUR, Hexaly (& .Isp I7ILEERHADCENTE B A
Bk
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[{1£% 3 ]Hexaly Optimizer14.5 UU—-2/—h

HHM5E
17> BIFEEE 2026 7H 21 H
W=F120 2521027 NyF > RELLDORIRETEREN M LUK TL% Hexaly
Optimizer 15.0 QUU—-RAZFHKRTEIILZELCRVET (ROFY-—IERR),
NNTA=I> @ ECRUTE UFIC 2 DT vy IHEIBNET, BTy T | EREETBE.
ZNIIRIIH(SOTA)EDF vy, I35 Hexaly hiZE#H—)(—(AMD Ryzen 7 7700 JOt
wH. 8 J7. 3.8GHz. 32MB Fvv>1. 32GB RAM) TETEUARE. DS MEER/\— R &
THERAZIIJUZLATHALURICGGTENEREEOELOBOE N R%OEEEKRUEY, [HiE
HF ey |EFENZEE REEAOF YT, TRD5. REOERIRAIGEEREREEVILN-AR DI
BREOIHEFREOEM RN —t> My 2i8UET .
W=F14>9
Hexaly 15.0 (&, SESFREEOEM I -7 BIREICHL TRIBRMEEER L2650 F T
o BAEMNEFEMIN—-T1>JRIE:CVRPLib M55 KX 1,000 ADBEREZERELE X 1>
AT, 1 PEOT91 LATHEY 0.5%DFrYIHFELELET ., S5(C, Hexaly (&
10 DORITEICFIIREEFvrYI'E 4.5%I(CHE/IL. TRZMELTVET,
o HA4LV1YRUHEOERINEEMIL— MEIRE: 1,000 ADBEEZHREVEAIPASF
N=9T. 1 BI04 LTHEE 1.7%0DFvvT’,
o EVvIPYIHLUTINI—DRIRE: &KX 1,000 AOBEZE%1FD Li & Lim 1AV A
T\ 1 2REOFIFvYID 3.9%HDE T,
CNSOEXRNRFISRE. REBOEMIN—T12I7IVT—33> OFFRICHITILERINIA—N
YA LEICEDRNIDFET,
2To1-)
Hexaly 15.0 (&, 272 1-U2JRBEO T IRZETE I 2120(C. nogood EREFIHEZBHE
HETVWET, ChICED. Hexaly (JIZE#ERR Flexible Jobshop AYFY—4IT 1 DRIDRET
BSEITEL 2.9%DREMEF Y I EIRETE, FeARLBREN(A(IZ)>, TTRBIOSET.
)Y —25E TRBOEETRE)CRETIAT 1) I RED T BRETEO LD — I ReZEH el §E(C
BOFEUIZ,
BB ORBORERERFS1-UYIT7I V-3 . REOIODY I3V AT 1—
UYI7IV5—-3a>TENTA=I Y ABEMTONTOET,
HRE
Hexaly 15.0 (&, 7T Xy~ -Evh Uy MOV A M T 133> - EY M- UZY hOLSREITHIFY
EEESARAIER) W I RIREICRH U T, TS LUT 171 RTOMRERB LB E T,
Minelib h5i#tEN. =KX 112,000 IHBE 300 HHADFXTZSOIREA XTIV AT(E.
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https://www.hexaly.com/category/announcements
https://www.hexaly.com/author/jdarlay
https://www.hexaly.com/benchmarks
https://www.hexaly.com/templates/capacitated-vehicle-routing-problem-cvrp
https://galgos.inf.puc-rio.br/cvrplib/index.php/en/instances
https://www.hexaly.com/templates/prize-collecting-vehicle-routing-problem-pcvrp
https://www.hexaly.com/templates/pickup-and-delivery-problem-with-time-windows-pdptw
https://www.sintef.no/projectweb/top/pdptw/li-lim-benchmark/
https://www.sintef.no/projectweb/top/pdptw/li-lim-benchmark/
https://www.hexaly.com/benchmarks/hexaly-vs-gurobi-flexible-job-shop-scheduling-problem-fjsp
https://mansci-web.uai.cl/minelib/Datasets.xhtml

Hexaly 15.0 (ZEA FO#ERZETVET,
o FIBOD PIT BBF:IARTDA YAV AICHUT 10 RRBORITIFHET RBEFEIRM

TABKELEHDAFRR
o HEhiz PIT RS H@EEIENS5 10 DLAICRBEEF YT D 4.8% KB
Lo
FERRIZ

Hexaly 15.0 (ZBtBENEREBRS Y MARZEA THD. &Ri#/(9—-J0—(OPF)EFITKIE
BEREm _EEEIBUTLED . Hexaly (&. Power Grid Lib @ 390 1> A9 A% 231 4%
1 DERWORITIE T, RELCHSNEREDS 1% ADREZ R OIFHUET.

ANJH1)—15.0 (&, HEREE FZILRLU CHERBHRERICLETEFT . COBRIIBEMD T
(372 Hexaly ORIEB7 LIV AICEHTHIAHAEINE S, AT - —A(EZ1—3) /Ry I —
IO N ERE(ETT,

17> BIEEE 2026 E 282 H
=420 252120 NvF I RELZ{DMBE TN IA-X> AN E LU TL'% Hexaly
Optimizer 14.5 QUU—-AZFHKRTERLZELCRVWET (ROFY-—IER),
NIA=X>RAEECRELTE. BUF(C 2 EOF vy I EIIBNES , BlC[FvyvT |EREL T DL
ZNIERFIH(SOTA)EDF YT, FHRNHE Hexaly iE#H—){—(AMD Ryzen 7 7700 JOt
wH, 8 07, 3.8GHz. 32MB Fvv3> 1, 32GB RAM) TstEUARE. JDEMHERER/\—RDT7 +
THAZIIUZLATHALURNIGGTEINEREORLDOBIOEM N R%DEEZEKRUET , [&HiE
MF ey |EENZEE. BEEAOF YT, TRH5. REOERIRBIEEREREVILN-HR DI
BEOIHEFREOEM IR/ —t> My 2i8UET .,
=744
Hexaly 14.5 (&, 2FESFRFIFICENZIF OERIN—T1 I BRE(VRP) (U TKIRRIMERE
mEZER5LET,

o H1LV1YRUFEERINEEI— MPCVRPTW):1,000 ADRBERZTRELEEA

BN FN—IT 1 DEDFI9ZE 2.7%.
o« EHEBEEHEMI—T1>JBRE(MTCVRP): X 200 ADBERZITHRE LAY
FI=IT. 1 REOFIIFvrvIN 2.4%.

IN=23> 14.5 (&, MBI JHEIFICEN (F):)L— MRIE) 215 ORISOE@RIN—-T1 VI 7
TUI—3avcHVWT. Kiataem L z2iREUEd,
BIEEM ) —T 1> BEIRED T IRMEE. hFAEREEILIRMOS NI TR FI—I1VRIVAD
29% T EINZLUR. Hexaly (. 52X 200 OBEZICHULT. BE. BIEHEE. IBFRERERA
REFINGDIHZECTL T, T 7. 1% DRBEEFryvI&IFOYU1-330% 10 D TERAELE
T, Hexaly (&, BIN—23> ¢ HEEL T 13 HFOFLVIAYFI—IM Y AIVAICHUT 10 A TR
BTHBILEIALELE.
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https://www.hexaly.com/templates/constrained-pit-limit-cpit
https://github.com/power-grid-lib/pglib-opf
https://www.hexaly.com/author/jdarlay
https://www.hexaly.com/benchmarks
https://www.hexaly.com/templates/prize-collecting-vehicle-routing-problem-pcvrp
https://www.hexaly.com/templates/multi-trip-capacitated-vehicle-routing-problem-mtcvrp

ATZ1-)b
Hexaly 14.5 (ZVIFE-RRTZ1-U>) RERT1-U>) BRINEDZITSavTRIRED
U7 NI U TOOD DR RN SN TUVET,
o YIFE-RUVY-ZRHIHTOSIIPRTS1—-U>YYJ(MRCPSP):MMLIB50 X>FY—%
T 1 DREDOFEIHZED 0.9%. MMLIB100 ROFY—IT 1 AHFD 1.7%. =KX 100
AZJD MMLIB+A>FY—T 1 S 3.5% D9 F vy ThHnDFEd,
Hexaly 14.5 (&, L5 —HHZHESRIFORBRT S 1—-VU > JBREICHU TKIEREEER
LR HEUFT:
constraint and(0...makespan,
t => suml[i in O...nbTasks](weight[i] * calendar[i][t] * contains(tasks[i], t))
<= capacity);
Hexaly 14.5 ($Fk. REDOREERT T 1-UIBREAICHU TEXIRREREE L 22 MHUE T,
HRE
Hexaly 14.5 (. ZEBE TRV TET ) I SNIEEEHESEY v I RIRE(BPPC)D/\
IA—NDAELEZEALEFT ., CNIEERAK 1,000 METLAVFNAURAFVAT 1 DEOFE
0.3%0DF vy & EUFET,
FEHRAZ
Hexaly O%iLWL) Interior Point ZIVJVUXAlZ, BIN—S3>TEAEN, LDEENDERE
IEBOTVWET LU TOFERE. S>MIENS 1 DEIARICIEANET :
o R—BMIAVAREL: K 4,000 ZE=ZEE 270 BOREBRZFI-IND55 210 EIT
REARZ BOIFERU,
o CUTEStAYFY—%:1,059 4+ 983 4T 1%KEDF vy I % DEIR I RER AR
Ko
£575—-&API
Hexaly 14.5 ()VEBFZILRL . ZEMESZZ T ANDLI(CL. I-F-MFEDUY-R(C
FMUTRATZ 31— eNIzRfRD/ UL ZERSZEZ BIEE(CLET .
function model() {
| <- list(NB_TASKS);
x[0...NB_TASKS] <- interval(0, 100);
h <- hull(l, i => x[i]); // hull of the intervals selected in the list |
minimize length(h);
b
Tk
=749 252120, NvF > I REOBREICHIET 3 LWVWI— RF> TV — MIFI AT EE
T. Hexaly ZZLA—XI(CBVIRSHBDICAZIIEET :
PNEDFEBUY-AFHIFITOS 1 MRS 1 -1 A (FRCPSPS)
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https://www.hexaly.com/templates/multi-mode-resource-constrained-project-scheduling-mrcpsp
https://www.hexaly.com/docs/last/modelerreference/standardlibrary/builtinfunctions.html#intersection
https://www.hexaly.com/templates/bin-packing-problem-with-conflicts-bppc
https://www.hexaly.com/templates/portfolio-selection-optimization-problem
https://www.hexaly.com/templates/flexible-resource-constrained-project-scheduling-problem-with-states-frcpsps

[LEFr I R—OEIRREE
VY —ZEIAMIX METE(RACP)
WHIZRTS21-1)>7

W=F1420 R521-U20 NyF>27J . TS ORREATIUT RN E LU TS
Hexaly 14.0 OUV)—-ZZEATHRSEULET (NIFY—ISER). S5(C. Hexaly 14.0 [FL<ON
DHFTUWETUS I HEEEZIRFIL TVE T,

NIA=X>RABEECRELTIE. BUFIC 2 DT vy I HEIBNE T, BICFvy T |E R T DL
ZNEERFKEIH(SOTA)EDF vy, IHNHE Hexaly hMZ#H—){—(AMD Ryzen 7 7700 Ot
wi, 8 07, 3.8GHz. 32MB Fvv> 1. 32GB RAM)TstBUIfRE. IDEMHERER/\—-RD17 £
THRA7ZIIVALTHAMAIGTEINEREDOFEORIDEI I R%DEZEKRUET . [ =il
MF ey |EENZEE. RBEEADF YT, TRH5. REOERIRBIEEREREVILN-HR DI
REOPGHERL OB -t My Z2i5UE .

[{48% 4] toy2.hxm J’'ODJS5A (toy EFIVICEIEL : output ZEHN)

1. toy2.hxm 7O095A

Toy2.hxm 2’095 Al3. toy2.Isp T71 V% toy2.hxm [CEEULREFT, e
(F. 2<EAUTH%.

/********** toyzlhxm **********/ function model()

{

nbProducts = 8;
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https://www.hexaly.com/templates/advertising-campaign-problem
https://www.hexaly.com/templates/resource-availability-cost-problem-racp
https://www.hexaly.com/templates/parallel-machine-scheduling-problem-pms

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

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

b

function output()

{

printin("Selected Products:");

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

h
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2. EITHERE (toy EFILICEEEY : output ZiBNN)

toy2. h x m ETHER

C:¥hexaly_15_0¥bin>hexaly toy2.hxm

Hexaly Optimizer 15.0.20260724-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

[ O sec, 0 itr]: 0

[ optimality gap  1]: 100.00%
[ Osec, 1184 itr]: 280

[ optimality gap 1]: 0%

1184 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)
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C:¥hexaly_15_0¥bin>

[{38% 5] BNF Syntax (J\whA:EiE)

BNF OREC(IRDLSBEHRAIDESTHD.

<symbol> ::= <expression with symbols>

AN <symbol>(FBE—DEE S THd. e, <expression with symbols> (5255, /&
BEIRZRI /N —FTA LN ITREISNZESHNTHD, D &code><symbol> DEHEERD
BOZRLTWVD, BE, BHRAITERASINIEES (N FRRIREC S 1L M#RIREES |(CHFEIND, Bt
RAIBFOAD (SN RS S (E IR S [EMFEN.. WINOELMRAIOAIBICEIRNANOILES
(FM#&ImECS LM EN S,

BNF Syntax

This is the full grammar of the Hexaly modeling language.

BNF Syntax

identifier
: simple_identifier
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http://ja.wikipedia.org/wiki/%E3%83%90%E3%83%BC%E3%83%86%E3%82%A3%E3%82%AB%E3%83%AB%E3%83%90%E3%83%BC
http://ja.wikipedia.org/wiki/%E3%83%90%E3%83%BC%E3%83%86%E3%82%A3%E3%82%AB%E3%83%AB%E3%83%90%E3%83%BC
http://ja.wikipedia.org/wiki/%E9%9D%9E%E7%B5%82%E7%AB%AF%E8%A8%98%E5%8F%B7
http://ja.wikipedia.org/wiki/%E9%9D%9E%E7%B5%82%E7%AB%AF%E8%A8%98%E5%8F%B7
http://ja.wikipedia.org/wiki/%E7%B5%82%E7%AB%AF%E8%A8%98%E5%8F%B7
http://ja.wikipedia.org/wiki/%E7%B5%82%E7%AB%AF%E8%A8%98%E5%8F%B7
http://ja.wikipedia.org/wiki/%E9%9D%9E%E7%B5%82%E7%AB%AF%E8%A8%98%E5%8F%B7
http://ja.wikipedia.org/wiki/%E9%9D%9E%E7%B5%82%E7%AB%AF%E8%A8%98%E5%8F%B7

| contextual_keyword

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

4

expression
: ternary_expression
| lambda_expression
| table_expression

4

expression_no_range
: ternary_expression_no_range
| lambda_expression
| table_expression

4

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

4
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and_expression_no_range
: equality_expression_no_range
| and_expression_no_range '&&' equality_expression_no_range

4

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

4

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'

I

|

I

| 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
I

relational_expression_no_range '>=" additive_expression

ternary_expression
: or_expression
| or_expression

'?' ternary_expression

":' ternary_expression

or_expression
: and_expression
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| or_expression '||' and_expression

4

and_expression
: equality_expression
| and_expression '&&' equality_expression

4

equality_expression
: relational_expression
| equality_expression '==" relational_expression
| equality_expression '!="' relational_expression

l4

relational_expression
: range_expression

relational_expression 'is' range_expression

relational_expression 'is' 'nil'

relational_expression 'is' 'bool’

relational_expression 'is' 'int'

s' 'double’

|

I

|

I

| relational_expression
| 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

4
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additive_expression
: multiplicative_expression
| additive_expression '+' multiplicative_expression
| additive_expression '-' multiplicative_expression

l4

multiplicative_expression
: unary_expression
| multiplicative_expression '*' unary_expression
| multiplicative_expression '/' unary_expression
| multiplicative_expression '%' unary_expression

4

unary_expression
: function_call_expression
| new_expression
| '+' unary_expression

-' unary_expression

I
| "I" unary_expression
| 'typeof' unary_expression

l4

new_expression
: 'new' member_array_expression arguments

l4

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

4
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member_array_expression
: primary_expression
| super_expression
| member_array_expression '[' expression ']’
| member_array_expression '.' identifier

4

super_expression

: 'super' " identifier

l4

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

4

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

4
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lambda_body_expression
: ternary_expression
| lambda_expression

4

table_expression

: I{I I}I

| '{' table_list '}
table_list

: expression

| table_key '=' expression

| table_key ':' expression

| table_list ',' expression

| table_list ',' table_key '=" expression
| table_list ', table_key ":" expression

4

table_key
: string
| identifier
| integer
| '-' integer

l4

function_call
: function_call_expression arguments
| function_call_expression variadic_arguments

4

arguments

Y
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| '(" function_argument_list ")’

4

variadic_arguments
: variadic_compositor_list '(' function_variadic_list ")’

4

function_argument_list
: expression
| function_argument_list ',' expression

l4

function_variadic_list
: expression
| function_variadic_list ',' expression

4

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

l4

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

4

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

4
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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

1.1
4

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

l4

statement_list
: statement
| statement_list statement

4



assignment_statement

: identifier assignment_operator expression ;'

| assignment_identifier assignment_compositor_list
assignment_operator expression ';'

l4

assignment_identifier
. identifier
| 'this'

4

assignment_operator

assignment_compositor_list
: @assignment_compositor
| assignment_compositor_list assignment_compositor

l4

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

4
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local_assignment_statement
: 'local' identifier local_assignment_operator expression ;'
| 'local' assignment_identifier assignment_compositor_list
local_assignment_operator expression ';'

l4

local_assignment_operator

local_statement
: 'local' identifier ;'

4

if _else_statement
. if_condition statement
| if_condition statement statement

if_condition
: 'if' (" expression ')’

for_statement
: 'for' for_compositor_list statement

l4

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

4

46



while_statement

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

dowhile_statement

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

4

continue_statement

: 'continue' ';

l4

break statement
: 'break' "}’

l4

modifier _statement

: modifier expression ';'

l4

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

l4

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

4

trycatch_statement

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

with_resource
. identifier
| identifier '=" expression

function_call_statement
: function_call ;'

l4

new_statement
: new_expression ;'

return_statement
: 'return' ;'
| 'return' expression ';'

l4

super_constructor_statement
: 'super' arguments ;'

l4

declaration_list
: function_declaration
| class_declaration
| declaration_list function_declaration
| declaration_list class_declaration

4
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function_declaration
: 'function’ identifier function_arguments_declaration block_statement

l4

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

4

function_identifier_list
. identifier
| function_identifier_list ',' identifier

l4

class_declaration
: class_header '{' '}
| class_header '{' class_member_list '}

4

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

l4

class_member_list
: class_member_list class_member
| class_member

4

class_member
: class_constructor
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| class_method

| class_field

| class_static_function
| class_static_field

l4

class_constructor
: 'constructor' function_arguments_declaration block_statement

4

class_method
: 'override' identifier function_arguments_declaration block_statement
| identifier function_arguments_declaration block_statement

4

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

l4

class_static_function
: 'static' identifier function_arguments_declaration block_statement

l4

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

4

pragma_list
: pragma_statement
| pragma_list pragma_statement

4
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pragma_statement
: 'pragma’ simple_identifier ;'
| 'pragma’ simple_identifier simple_identifier ';'
| 'pragma’ simple_identifier integer ';'
| 'pragma’ simple_identifier double ';'

4

use_list
: use_statement
| use_list use_statement

4

use_statement
: TOKEN_USE simple_identifier ';'
| TOKEN_USE compound_name 'as' simple_identifier ';'
| TOKEN_USE import_list 'from' compound_name ;'

4

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

4
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header_section

: pragma_list
| pragma_list use_list
| use_list
program
: <EOF>

| declaration_list <EOF>
| header_section <EOF>

| header_section declaration_list <EOF>

l4
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