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public void method() {

apply (1, new FunctionTypes.return Pl EO<Integer, Integer>() {
public Integer invoke (Integer a) {
return a + 1;

}
})
}

public void apply(int data, FunctionTypes.return Pl EO0<? extends Integer,

? super Integer> func) {
func.invoke (data) ;

}



YHuBepcanbHbie U

crneunanusnpoBaHHbIe A3bIKK
nporpaMmMMpoBaHuUA

® yHI/IBepCaJ'IbeIe A3blIKN HEOOCTATOYHO BbIPa3UTEJIbHbI

public void method() {
apply(l, {int a => a + 1;});
}

public void apply(int data, {int => int} func) {
func (data) ;

}



YHuBepcanbHbie U
cneuuanusnpoBaHHble A3bIKN
nporpaMmmMmmpoBaHuUA

® yHI/IBepCaJ'IbeIe A3blIKN HEOOCTATOYHO BbIPa3UTEJIbHbI

if (repository !'= null) ({
List<DevKit> devkits = repository.getAllDevkits() ;
if (devkits !'= null) {
devkits.add (new DevKit())
}
}
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repository.?getAllDevkits () .?add (new DevKit()) ;
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YHuBepcanbHbie U
cneuuanusnpoBaHHble A3bIKN
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® [IpeomeTHyto obnacTtb (domain) npuxoganuTtca
TpaHCNMpoBaTh Ha Bblpa3nTeribHble CpeacTBa A3blka

® CneumanusmpoBaHHble A3bikn (DSL) no3sonsoT
onucbiBaTb NpPegMETHY obnacTb B ee TepMUHax
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CneunanusupoBaHHble A3blku (DSL)

e XOpOLLO onucbIBaloOT NpegMeTHY0 obnacTb

e [peldyloT MHTErpaumm ¢ Kakum-nmbo
YHUBEpPCanbHbIM A3bIKOM

e CnoXHo koMOuHMpoBaTbL pasHbie DSL B
OAHOM MPUNOXEHUN
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LOP - "TpaanumoHHbIN" nogxon
(Language Oriented Programming)

IcxoOHbIN TEKCT

l

Jlekcnyecknn aHanms

l

[Tapcep (cuHTakcnyeckmn aHanms)

l

Komnmnnatop (cemaHTuka)



~ 1t

LOP - "TpaanumoHHbIN" nogxon

if (a == b) {
at++;
}
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LOP - "TpaanumoHHbIN" nogxon

if (a == b) {

at++;
A4
}
MIcXOOHbIW TEKCT 3G
= () ifTrue : StatementlList
l =} () statement : ExpressionStatement
=} () expression : postfix increment

J-I eKCML‘IeCKM I7| a Han |/|3 | H) expression : a

= () condition : ==
) rightExpression : b
l ) leftExpression : a
H) statement : <statement>
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l

Komnmnnatop (cemaHTuka)
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LOP - "TpaanumoHHbIN" nogxon

if (a == b) {

at++;
A4
}
McxoOQHbIN TEKCT G
=} () ifTrue : Statementlist
l =} () statement : ExpressionStatement
=} () expression : postfix increment

J-I e KCM L‘I eCKI/I I7| a H an |/|3 | N) expression : a

= @) condition : ==
) rightExpression : b
l ) leftExpression : a
H) statement : <statement>

[Tapcep (CMHTaKcU4ecknn aHanms)

l

KomnunnaTtop (cemaHTunka) ool

load b
cmp




MPS

Mogenb (AST)
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[‘eHepaTop
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[Mpobnemsl, peweHHble B MPS

e CmelumBaHMe 93bIKOB

L1: "1l + = {1+2}"
L2: "1 + 2 = ${1+2}"
L1+1L2:

"balance is ${acc.getBalance()}"



[Mpobnemsl, peweHHble B MPS

e CmelumBaHMe 93bIKOB

e Habop MHCTpPyMEHTOB

penakTop
code completion
NOUCK
pPedaKTOPUHIU
Intentions



[Mpobnemsl, peweHHble B MPS

e CwmelumBaHMe A3blKOB
e Habop MHCTpPyMEHTOB

e bBhicTpas paspaboTka HOBOro si3blka BMecTe
C MHCTPYMEHTapuem



Apxutektypa MPS
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=] ) ktatement : ExpressionStatement
(S) ExpressionStatement
@ properties
= references
= (1) expression : =
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@ properties
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(S) DotExpression
@ properties
=P references
= () operand : s
(S) LocalVariableReference
@ properties r
= =P references
© variableDedaration: s

IPS

_
= (1) operation : data
(S) FieldReferenceOperation
@ properties \

- =P references )
O fieldDedaration: data ~ ,.
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A msrsammmrre s~ MADC s.data = "value"

concept BaseAssignmentExpression extends Expression
implements <none>

instance can be root: false

properties:
<< ... >>

children:
Expression lValue 1 specializes: <none>
Expression rValue 1 specializes: <none>

references: @ A
<< ... >>

generator
concept properties:
abstract

concept links:
<< ,.. >>

concept property declarations:
<< ... >>

concept link declarations:
g? << ... >>




s.data = "value"

Apxutektypa MPS

editor for concept BaseAssignmentExpression
-~ node cell layout:
& [-= "% 1lValue ¥ = "% rValue % =]

inspected cell layout:
<choose cell model>

editor typesystem generator
4 N\ 4 N\ 4 N\
intentions code : tools
transformations

\ J - J . J




s.data = "value"

Apxutektypa MPS

rule typeof BaseAssignmentExpression {
applicable for concept = BaseAssignmentExpression as ae
overrides false

do {
hnsure ae.l1lValue.isLValue( ) reportError "unexpected in left part or assignment” -> ae.lValue ;
check(typeof(ae.rValue) :<=: typeof(ae.lValue));
typeof(ae) :==: typeof(ae.lValue);
}
}

editor

intentions

typesystem

code
transformations

generator

tools




Apxutektypa MPS

<TF $COPY SRC§ left|.setProperty($SCOPY SRCS "right"))
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[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

closures
collections
dates

checkedDots
math

- Ll IIAIAA

public void method( ) {
apply(l, {int a => a + 1; });
}

public void apply(int data, {int => int} func) {
func(data);

}



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

list<int> data = new arraylist<int>;
int selection = data.where({~it => it > 1;

closures
collections
dates
checkedDots
math

tuples
regexp

}).select({~1t => 2 * 1t;

}).first;



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

closures
collections
dates
checkedDots
math

tuples

® regexp

datetime d = 30 November 2011 1
System.out.println(d #{date: <fullDa

lD
()

l'\
d

:00 in Europe/Tallinn;

l,—t ()

e>}):



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX

B MPS

closures
collections
dates
checkedDots
math

tuples
regexp

Object o0 = null
Object clone =

.
r

o.?clone( ).?equals( "abc");



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

closures
collections
dates
checkedDots
e math

Py L---‘I“

int § = 10;

. [exp (k) 1n(k)] i)

...........................................................
---------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------

M



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

e closures
e collections
e dates
e checkedDots
e math
o _tuples
public H???T??<Inteqer, [int, int]> a = new HashMap<Integer, [int, int]>();

public Fubar() {
this.a.put(1l, [42, =1]);
}

<<methods>>
public static void main(String|[] args) {
System.out.println(new Fubar( ).a.get(1)[0]);

}



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

e closures

e collections

e dates

e checkedDots

e math

e tuples

® regexp

@® /*package*/ void forEachMatch() {
string test = "123 456 789";
while (test =~ /(number: \d+)/) {

System.out.println( "number = " + number);

}
}



MPS

e bbicTpas pa3paboTka A3bIKOB

e HeorpaHnyeHHOe cMellnBaHNE SA3bIKOB (HET
napcepa)

e ABTOMATUYECKUWN "TYNUHI" — peaakTop, code
completion, refactorings, nounck

e JlakOHMYHOE onmncaHne CUCTeMbl TUMNOB ANS
HOBbIX A3bIKOB

e KoooreHepauua no wabnoHy

e CneumnanbHble A3blkM ANs co30aHuS
MHCTPYMEHTapUS

e [lonHaga nHTerpaumsa ¢ cucteMamm KOHTPOIS
Bepcumn



[lpumep co3naHua a3biKa lazy

® [MPOCTO Npumep, He Bce NpobnemMsbl peLleHbl

e pacLinmpeHue Java

® "NeHnBoOe" BblYUCIIEHNE 3HAYEHUS
nepemMeHHON - MNPuU UCNosb30BaHUN

class Test {
public static void main(string[] args) {
int a=1, b = 2;
lazy<int> 1 = a + b;
a = 100;
System.out.println(2 * 1) ;



[lpumep co3naHua a3biKa lazy

\

Editor

[MpencraBneHme:
lazy< Type >

J

s A
AST
Type ::= lazy<Type>
\ J
s A
Generator
lazy<T>
lazy<T> x = a+b;
print(x);
\ J

Typesystem

lazy<T> :<: T
lazy<T> >: T




Kak HayaTtb ncnonb3opaTtb VIPS

e becnnaTtHoe nporpammHoe obecnevyeHmne,
pacnpocTpaHaeTca noa nuueHsnen Apache

2.0
http://www.jetbrains.com/mps/

e [lonMHOCTBLIO OTKPLITLIN NCXOOHbIU KOA
https://github.com/JetBrains/MPS
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