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YHuBepcanbHbie U

crneunanusnpoBaHHbIe A3bIKK
nporpaMmMMpoBaHuUA

® yHI/IBepCaJ'IbeIe A3blIKN HEOOCTATOYHO BbIpPpa3UTEJIbHbI

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 EO<? extends Integer,

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

}



YHuBepcanbHbie U

crneunanusnpoBaHHbIe A3bIKK
nporpaMmMMpoBaHuUA

® yHI/IBepCaJ'IbeIe A3blIKN HEOOCTATOYHO BbIpPpa3UTEJIbHbI

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

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

}



YHuBepcanbHbie U

crneunanusnpoBaHHbIe A3bIKK
nporpaMmMMpoBaHuUA

® yHI/IBepCaJ'IbeIe A3blIKN HEOOCTATOYHO BbIpPpa3UTEJIbHbI

if (repository !'= null) ({
List<DevKit> devkits = repository.getAllDevkits() ;
if (devkits !'= null) {
devkits.add (new DevKit()) ;
}
}
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nporpaMmMMpoBaHuUA

® yHI/IBepCaJ'IbeIe A3blIKN HEOOCTATOYHO BbIpPpa3UTEJIbHbI

repository.?getAllDevkits () .?add (new DevKit()) ;
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YHuBepcanbHbie U
cneuuanusnpoBaHHble A3bIKN
nporpaMmmMmmpoBaHuUA

® yHI/IBepCaJ'IbeIe A3blIKN HEOOCTATOYHO BbIpPpa3UTEJIbHbI

® Bce HOBble KOHCTPYKUNN OrpaHN4€eHbl CUHTAKCUCOM
YHUBEPCAJIbHOIO A3blKa

® [IpeameTHyto obnacTtb (domain) npuxoauTtcsa
TpaHCNUpPoOBaTb Ha Bblpa3nTESibHbIE CPeaCcTBa A3blka

® CneumanusmpoBaHHble A3blkn (DSL) no3sonsloT
onucblBaTh NpegMeTHyo obnacTb B ee TepMUHax



CneunanusupoBaHHble A3blku (DSL)

e XOpOLLUO ONUCbIBalOT NpeaMETHY0 00nacTb



CneunanusupoBaHHble A3blku (DSL)

e XOpOLLUO ONUCbIBalOT NpeaMETHY0 00nacTb

e T[pebyloT nHTErpauun ¢ Kakmum-nmdo
YHMBEPCAlbHbIM SA3bIKOM



CneunanusupoBaHHble A3blku (DSL)

e XOpOLLUO ONUCbIBalOT NpeaMETHY0 00nacTb

e T[pebyloT nHTErpauun ¢ Kakmum-nmdo
YHMBEPCAlbHbIM SA3bIKOM

e CnoxHo KoMmbuHupoBaTb pa3Hble DSL B
O4HOM MPUIOXKEHNN
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LOP - "TpaanumoHHbIN" nogxon
(Language Oriented Programming)

ICXOOHbIN TEKCT

l

Jlekcnyecknn aHanms

l

[Tapcep (CMHTakcu4ecknn aHanums)

l

Komnunnarop (cemaHTunka)
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LOP - "TpaanumoHHbIN" nogxon

if (a == b) {
at++;
}

ICXOOHbIN TEKCT

l

Jlekcnyecknn aHanms

l

[Tapcep (CMHTakcu4ecknn aHanums)

l

Komnunnarop (cemaHTunka)



LOP - "TpaanumoHHbIN" nogxon

if (a == b) {

at++;
v }
MCXO.D'H bl I/I Te KCT =}-(n) statement : if
=}-(n) ifTrue : StatementList
l n) statement : ExpressionStatement
—}-(n) expression : postfix increment
Jlekcnyecknn aHanus L @ condiont e
l n) rightExpression : b

n leftExpression : a

[Tapcep (CMHTakcu4ecknn aHanums)

l

Komnunnarop (cemaHTunka)



LOP - "TpaanumoHHbIN" nogxon

if (a == b) {

at++;
v }
MCXO.D'H bl I/I Te KCT =}-(n) statement : if
=}-(n) ifTrue : StatementList
l n) statement : ExpressionStatement
—}-(n) expression : postfix increment
Jlekcnyecknn aHanus L @ condiont e
l n) rightExpression : b

n leftExpression : a

[Tapcep (CMHTakcu4ecknn aHanums)

l

KomnunaTtop (cemaHTmKa) load a

load b
cmp




MPS

Mogenb (AST)

l

[‘eHepaTop

l

Kon

n

statement : if
n) ifTrue : Statementlist
=}-(n) statement : ExpressionStatement
—}-(n) expression : postfix increment
n) expression : a
n) condition : ==
n) rightExpression : b
n) leftExpression : a

load a
load b
cmp




MPS

[1pOEeKLUNOHHBLIN penakTop

Mogenb (AST)

l

[‘eHepaTop

l

Kon

n) statement : if
=}-(n) ifTrue : StatementlList
=}—-(n) statement : ExpressionStatement
—}-(n) expression : postfix increment
n) expression : a

=}-(n) condition : ==
n) rightExpression : b
n) leftExpression : a

load a
load b
cmp




[Mpobnemsl, peweHHble B MPS

e CmelumBaHume 93blKOB

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

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



[Mpobnemsl, peweHHble B MPS

e CmelumBaHume 93blKOB

e Habop MHCTpyMeHTOB

penakTop
code completion
NOUCK
pPedaKTOPUHIU
Intentions



[Mpobnemsl, peweHHble B MPS

e CMelunBaHMe A3bIKOB
e Habop MHCTpyMeHTOB

e bbicTpas pa3paboTka HOBOro si3blka BMECTE
C MHCTPYMEHTapUNEM



Apxutektypa MPS

intentions

editor

-

code
transformations

J

s.data = "value"
AST (Abstract
Syntax Tree)
L
typesystem generator
J
tools




=

Anviaravmina
n) statement : ExpressionStatement

=

Sg ExpressionStatement

@ properties

e references

n) expression : =

Sg AssignmentExpression
@ properties

g references

n) rvValue : *

=

=

=

Sg StringLiteral
@ properties

© value = value
g references

n) [Value : DotExpression

=

=

Sg DotExpression

@ properties

g references

n) operand : s
Sg VariableReference
@ properties

== references

© variableDedaration: s nations

n) operation : data
sg FieldReferenceOperation
@ properties
== references
© fieldDedaration: data

MPS

or

Y

le

-

s.data = "value"

)

AST (Abstract

Syntax Tree)
J
) 4 )

typesystem generator
J - J
N
tools

J




s.data = "value"

Apxutektypa MPS

AST (Abstract

Syntax Tree)
abstract concept BaseAssignmentExpression extends Expression
imp lements <nonex
instance can be root: false
alias: <no alias>
short description: <no short description>

properties:
L wmwe 2>

children:
1value : Expression[1]
rValue : Expression[1]

references:
LA, o mm




s.data = "value"

Apxutektypa MPS

<default> editor for concept BaseAssignmentExpression
node cell layout:
- A% Tvalue % A# alias # A% rvValue % -]

inspected cell layout:
<choose cell model>

intentions

editor

typesystem

\-

code
transformations

generator

J

tools




s.data = "value"

Apxutektypa MPS

rule typeof_BaseAssignmentExpression {
applicable for concept = BaseAssignmentExpression as basedssignmentExpression
overrides false

do {
node<BaseAssignmentExpression> ae = basedssignmentExpression;
node<Expression> lval = ae. /Value;
node<Expression> rval = ae.rlValue;
check(typeof(rval) :<=: typeof(lval));
typeof(ae) :==: typeof(lval);

b
b
editor typesystem generator
4 N 4 ) 4 N
: : code
UGS transformations tools




s.data = "value"

Apxutektypa MPS

AST (Abstract
Syntax Tree)

editor typesystem generator

\§ J . J \§ J
text gen component for concept BaseAssignmentExpression {
(context, buffer, node)->void {
append S${node. TValue} { } $S{node. concept. conceptAlias} { } ${node. rValue};

: JO )8 J




Apxutektypa MPS

<TF $COPY SRC§ left|.setProperty($SCOPY SRCS "right"))

7

intentions

\

editor

7

\-

code
transformations

\

J

s.data = "value"
N\
AST (Abstract
Syntax Tree)
J
N N
typesystem generator
TF>;

s

tools

~




s.data = "value"

Apxutektvna MPS

data flow builder for BaseAssignmentExpression {
(node) -»>void {

1f (node. 7value. 1sInstanceOf (VariableReference)) {

1f (node.1sReadAsignment()) {
read node. TVvalue : VariableReference. variableDeclaration

h
code for node. rvalue
write node. 7Value : VariableReference. variableDeclaration = <unknown>

} else {
code for node. rvalue
code for node. 7Value

¥
} N
¥
L J L eaior J L ypesysiem J L generator
J
4 N\ 4 N\ 4 N\
. . code
Intentions transformations tools




[MpuMepbl A3bIKOB, pearin3oBaHHbIX
B MPS

closures
collections
dates
checkedDots
math

tuples
regexp



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

closures
collections
dates
checkedDots
math

- T
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
math

1nt j = 10;

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

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

M



[Tfpumepbl A3bLIKOB, peann3oBaHHbIX
B MPS

e closures
e collections
e dates
e checkedDots
e math
_ o _tunles
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 ftuples

® regexp

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

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

}
}



MPS

e bbicTpas pa3paboTka A3bIKOB

e HeorpaHnyeHHOEe cMellnBaHNE SA3bIKOB (HET
napcepa)

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

e JlakOHMYHOE onmncaHne CUCTeMbl TUMNOB ANS
HOBbIX A3bIKOB

e KopooreHepauua no wabnoHy

e CneumnanbHble A3blkM ANs co3aHuS
MHCTPYMEHTapUS

e [lonHaga nHTerpaumsa ¢ cucteMmamm KOHTPOIS
Bepcumn



[lpumep co3naHua a3biKa lazy

® [POCTO NpuUMep, He Bce NpobrnemMbl peLleHbl

e pacLinmpeHue Java

® "NeHnBoe" BblYMCIIEHNE 3HAYEHUS
nepemMeHHOMn - MNPuU UCNosrb30BaHUN

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

[lpencraBneHme:
lazy< Type >

J

s N
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 obecrieyeHue,
pacnpocTpaHaeTca noa nuueH3snen Apache
2.0
http://www.jetbrains.com/mps/

e [loNMHOCTLIO OTKPLITLIN NCXOQHbLIN KOA
https://github.com/JetBrains/MPS
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