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[lpeAMEeTHO-0pNEHTUPOBAHHbIN A3bIK — 3TO
A3bIK MPOrPaMMNPOBAHUS C OFPAHNYEHHbIMU
Bblpa3nTe/IbHbIMU BO3MOXHOCTAMU,
OPUEHTMPOBAHHbIN HA HEKYH KOHKPETHYHO
npeAMeTHY 061acTb

MapTnH ®aynep



Buobl DSL

e BHewHun (SQL, CSS, HTML)
 BHyTpeHHUN (Hibernate, Slick, LinQ)



3ayem?

DSL fenaeT Ball Koj ynTabenbHee n Kopoye

DSL n3baenaet ot popmanriama KOMaHAHYH paboTy
DSL yBe/in4riBaeT CKOPOCTb pa3paboTku

DSL yBennumeaeT KO3pPULMEHT MOBTOPHOIO
NCrMoNb30BaHNMA Koja

DSL no3BongeT NonyynmTb NporpaMmmMHble CUCTEMB,
pacimpsaemble NX Nonb3oBaTeIAMU




HepnooctaTku

CTOMMOCTb NPOEKTUPOBaHUSA, peannsaumnm n
COMPOBOXAEHWA MOXeT b6bITb 40CTAaTOYHO BenKa
HeobXo4MMOCTb AOMONHUTEeNIbHOIO 0byYeH/d
nosnb3oBartenen

B HEKOTOPbIX C/lydaax obnactb gencrema DSL
onpeaennTb A40BOJIbHO TPYAHO

CNNIOXKHOCTb COXPaHeHA paBHOBECUA MeXAy
KOHCTPYKLMAMU, Ncnonb3yrowmmMmmca B DSL, n
KOHCTPYKLMAMUN A3bIKa MPOrpaMmMypoBaHna obLLero
HasHayeHus



OcobeHHocTn DSL

OrpaHumnyeH 6a30BbIM A3bIKOM
HenonHota - Ha DSL Henb3d nuncatb
nporpamMmmsl

3aBUCMOCTb OT BHELUHEN CUCTEMbI -
6paysepa, MHTepnpeTaTopa

DSL 6bIBaloT Kak geknapaTvBHble, Tak K
nMnepaTmnBHbIE



Ha camom gene

/ * |



[110X TOT NPOEKT, KOTOPbIN HE MedTaeT 0 ceBoemMm DSL



HemHoOro o Java

e XML
e OOl

® AHHOTAUMWU
e Fluent API



XML

<bean id="testBean" class="org.springframework.beans.TestBean" scope="prototype":

<property name="age" value="10"/>
<property name="spouse">
<bean class="org.springframework.beans.TestBean">
<property name="age" value="11"/>
</bean>
</property>
</bean>
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XML

<?xml version="1.0" encoding="UTF-8"?2>
<FSM>
<STATE id="NEW" type="ID">

<MESSAGE 1d="SIGN" action="sign" nextState="SIGNED" />
<MESSAGE 1d="DELETE" action="delete" nextState="DELETED" />

<MESSAGE id="ARCHIVE" action="archive"
</STATE>
<STATE i1d="SIGNED">
<MESSAGE i1d="ARCHIVE" action="archive"
</STATE>
<STATE i1d="DELETED" />
<STATE i1d="ARCHIVED" />
</FsM>

nextState="ARCHIVED"

nextState="ARCHIVED"

/>

/>
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State NEW = new State("'New");j;

State SIGNED = new State('Signed");j;
State DELETED = new State('Deleted");
State ARCHIVED = new State("Archived");j;
satetes.add(NEW) ;

satetes.add(SIGNED) ;
satetes.add(DELETED) ;
satetes.add(ARCHIVED) ;

Event SIGN = new Event('Sign");

Event DELETE = new Event('Delete”);
Event ARCHIVE = new Event("Archive");
events.add(SIGN);

events.add(DELETE) ;
events.add(ARCHIVE) ;

transitions.add(new Transition(Events.SIGN).from(NEW).to(SIGNED));
transitions.add(new Transition(Events.DELETE).from(NEW).to(DELETED)) ;
transitions.add(new Transition(Events.SIGN).from(OPEN).to(ARCHIVED));

StateMachine stateMachine = new StateMachine(satetes, events, transitions);j;
stateMachine.start(NEW) ;
stateMachine.process(SIGN);



AHHOTaUNN

@Configurable ("exampleStateMachine")
public class ExampleStateMachineImpl implements ExampleStateMachine {

static private Log log = LogFactory.getLog(StateMachine.class.getName())j;

private int numExecutions = 0;
static int NumberExecutions = 3;
@stateTransition(from = { "" }, to = "new")

public void execute() {
log.info("state machine started");

sign();j

}

@stateTransition(from = { "new", "signed" }, to = "archived")
public void sign() {
log.info("state machine signed");
numExecutions++;
if (numExecutions >= NumberExecutions) {
deleted();

} else {
sign();
}
}
@stateTransition(from = { "archived" }, to = "deleted")

public void deleted() {
log.info("state machine finished");

}
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Fluent API

StateMachine stateMachine = new StateMachine.Builder<State, Event, RuntimeState>()
.initialState(NEW)
.onState(NEW, s -> s
.onEvent (SIGN).changeTo(SIGNED).noAction()
.onEvent (DELETE ) .changeTo (DELETED) .noAction( )
.onEvent (ARCHIVE) .changeTo(ARCHIVED) .noAction()
.onExitAction(RuntimeState::exitInitialState))
.onState(SIGNED, s -> s
.onEntryAction(Utils: :signDoc)
.onEvent (ARCHIVE) .changeTo (ARCHIVED) .noAction()
.onState (DELETED, s -> s
.onEntryAction(RuntimeState: :deleteDoc)
.onState (ARCHIVED, s -> s
.onEntryAction(RuntimeState: :archiveDoc)
«bulld() ;
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Groovy, Kotlin, Scala



machine name: "exampleStateMachine",

initialState: NEW,
documentTypeDesc: DocDesc.name,
entityClassName: Doc.name,
states: {

state nameSys: NEW, name: "HOBEIT"

state nameSys: SIGNED, name: "llomnmucan"

b

state nameSys: DELETED, name:
state nameSys: ARCHIVED, name:

actions: {

action nameSys: ACTION_SIGN,
label: "llognucars",
from: [NEW],
to: SIGNED

action nameSys: ACTION_DELETE,
label: "Ymanure",
from: [NEW, SIGNED],
to: DELETED

action nameSys: ACTION_ARCHIVE,
label: "ApxueuporBatTh",
from: [NEW, SIGNED],
to: ARCHIVED

Yonamnen"

n

APXUBHEI"
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bunoepobl



html {

head {
title {"XML encoding with Groovy"}

}
body {
hl {"XML encoding with Groovy"}

// an element with attributes and text content
a(href = "http://groovylang.org") {"Groovy"}

// mixed content

P {
"This is some"”
b {"mixed"}
a(href = "http://groovylang.org") {"Groovy"}
"project”

}

// content generated by

p {
persons.each { p —>

1li p.name

}
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html {

head {
title {+"XML encoding with Kotlin"}

}

body {
hl {+"XML encoding with Kotlin"}

// an element with attributes and text content
a(href = "http://kotlinlang.org") {+"Kotlin"}

// mixed content

p {
+"This is some"
b {+"mixed"}
a(href = "http://kotlinlang.org") {+"Kotlin"}
+ project”

}
p {t+"some text"}

// content generated by

p {
for (arg in args)

+arg
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Html {
Head {
Title {"XML encoding with Scala'}
}
Body {
Hl {"XML encoding with Scala"}

// an element with attributes and text content
A(href -> "http://scala-lang.org") {"Scala"}

// mixed content
P {
"This is some"
B {"mixed"}
A(href -> "http://scala-lang.org") {"scala"}
“project”

}

// content generated by
Ul {
for(p <- persons) {
Li{ p.name }

}
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handleMessage(new Handler() {
@Override
void handle(String message) {
println message

}
})

handleMessage {
println message

}
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class HTML {
fun body()

}

fun html {(init:
val html =
hitml. .anmit ()
return html

html { //
body () //
}

{ ...}

HTML. () -> Unit): HTML {
HTML() // create the receiver object
// pass the receiver object to the lambda

lambda with receiver begins here
calling a method on the receiver object
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@Ds1Marker
annotation class HtmlTagMarker

@HtmlTagMarker
abstract class Tag(val name: String) : Element {...}
abstract class TagWithText(name: String) : Tag(name) {
operator fun String.unaryPlus() {
children.add(TextElement (this))
}
}
class HTML : TagWithText("html") {
fun head(init: Head.() -> Unit) = initTag(Head(), init)
fun body(init: Body.() -> Unit) = initTag(Body(), init)
}
class Head : TagWithText("head") {
fun title(init: Title.() -> Unit) = initTag(Title(), init)
}

class A : BodyTag("a") {
var href: String

get() = attributes["href"]!!
set(value) {

attributes["href"] = wvalue
}



PaCLLII/IPEHI/Ie CylecTByROLL X KJ/1aCCOB
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Groovy

String.metaClass.withBrackets
"($delegate)”

}

"test" .withBrackets()

{
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Kotlin

// extension function

fun String.withBrackets(): String {
return " ($this)"

}

"test" .withBrackets ()
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Kotlin

// extension properties

val Int.seconds:
get() =

Duration
Duration.standartSeconds (this.toLong())

val timeout = 30.seconds
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Scala

// HeaBnHble npeobpazoBaHNdg.
implicit def str2extStr(s: String): ExXtString = new ExXtString(s)

class ExtString(s: String) {
def withBrackets() = s"($s)"
}

"hello".withBrackets()
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Groovy

// Tleperpy=ka o
class Complex {
Double real
Double img

def plus(Complex c) {
new Complex(this.real + c.real, this.img + c.img)

}
}

def cl = new Complex(1.0, 1.7)
def cl = new Complex(2.0, 2.4)

printin{cl * c2)

a + b = a.plus(b)

a — b = a.minus(b)

a >> b = a.rightshift(b)
a ++ = a.next()
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Kotlin

// Tleperpyzka OIEpPaTOpPOB

class Complex(val real: Double, val img: Double) {
operator fun plus(c: Complex) = Complex(this.real + c.real, this.img + c

}

def cl = new Complex(1.0, 1.7)
def cl = new Complex(2.0, 2.4)

println(el -+ &2)

a + b = a.plus(b)
a — b = a.minus(b)
a * b= a.times(b)
a/ b= a.div(b)
a...b = a.range(b)
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// TlepeTpy=ka oneparT:

P

Scala

OB

class Complex(real: Double, img: Double) {

def +(c: Complex)
def ->() =
def ->>() =

}

new Complex(this.real + c.real, this.img + c.img)

def cl = new Complex(1.0, 1.7)
def cl = new Complex(2.0, 2.4)

prifntin(cl # ¢2)
printlh(cl —> €2)
println{cl ~>> c¢2)
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// Tleperpy=ka oNepaTopOoB
class Complex(real: Double, img: Double) {

def -%##>~>~>() = ...
}

def cl new Complex(1.0, 1.7)
def cl = new Complex(2.0, 2.4)

println(cl -%##>~>~> c2)




Kotlin

// OBBLEeKTEH

object Tuple {
operator fun<T> invoke(t: T): Tuplel<T> = Tuplel(t)

operator fun<Tl, T2> invoke(tl: T1l, t2: T2): Tuple2<Tl, T2> = Tuple2(tl, t2)

operator fun<Tl, T2, T3> invoke(tl: Tl; €22 T2, t3:

}

Tuple(1)
Tuple(1l, 2)
Tuple(1l, 2, 3)

T3 ) Tupled...
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Scala

// OOLeKT:
object Tuple {
def apply(t: Int) = Tuplel(t)
def apply(tl: Int, t2: Int) = Tupleld(tl, t2)
def apply(tl: Int; £2: Int; £3: String) = Tapled(tl; €2, £2)
}
Tuple(1l)
Tuple(1l, 2)

Tuple(l, 2, .3)



// VHbukcHas HoTauus

1 plus 2

l.plus(2)




// VIHbMKCcHag HoTaumsda GyHKLMAN

infix fun In¥.plus(xs Tnt)s& Ing {

1 plus 2




// VHduxcHada HoTauud QYHKLMU




val g =
val h = Graph(3~4,

g union h
g diff h
g intersect h
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l.kilograms to Pounds
kilogram / pound
2.l.pounds to Kilograms
2.1l.pounds / kilogram

100.C to Fahrenheit

//
fiof
fiof
it
//

Scala

Double:
Double:
Double:
Double:

Double:

2.2046226218487757

2.2046226218487757

0.952543977

0.952543977

212.0
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Graph( (1 ~+#> 2)("A"),

Scala

(1 ~+#+#> 1) (B))

Route((a |#| b), (¢ |[~#~| 4d))
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Java

// generic

User user = mapper.readValue(json, User.class);



Kotlin

// generic

fun <T, P> templateTest(value : T) : P {

if ( value is P ) // Oumbra: dbakTUUeCKU

return value

}

templateTest<String,String>("text")
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Kotlin

// generic

inline fun <T,reified P> templateTest(value

T "=

if ( value is P ) // B =ToM caydae TuUl
return value

}

templateTest<String,String>("text")
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Kotlin

inline fun <reifed T:Any> ObjectMapper.readValue(p: JsonParser): T =
readvValue(p, object: TypeReference<T>() {})

val state: StateClass = mapper.readValue(json)



// generic
TypeTag
WeakTypeTag

ClassTag




Scala

// TypeTag

//def processClass[T: TypeTag](json: Map[String, T])

def processClass[T](json: Map[String, T]) (implicit tag: TypeTag[T]) = {
println(tag.tpe)
}

val clazz: Map[String, List[Int]] = Map("foo" -> List(l, 2, 3))
processClass(clazz)

// Tist[Int]



Scala

// TypeTag

def processClass[T](Jjson: Map[String, T])(implicit tag: TypeTag[T]) = {
println(tag.tpe)

}

def foo[T](t: T) = processClass(t) // compilation error

val: clazz: Map[String; Last[Int]] = Map( "foo" —> List(l, 2, 3))

foo(clazz)



Scala

// WeakTypeTag

def processClass[T](json: Map[String, T])(implicit tag: WeakTypeTag[T]) = {
println(tag.tpe)

}
def foo[T](t: T) = processClass(t)
val: clazz: Map[String; Last[Int]] = Map( "foo" —> List(l, 2, 3))

foo(clazz)

[/ T



Scala

// ClassTag

def processClass[T](t: T)(implicit tag: ClassTag[T])
println(tag.tpe)
}

val clazz: List[Int] = List(l, 2, 3)
processClass(clazz)

// Ldist

{
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MeTanporpammmpoBaHue

® BpeEMEHN KOMNUIALNW
® BpeEMEHUN NCMOJIHEHWA
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// Property Missing
Integer.metaClass.propertyMissing = {String name ->

if (name == 'seconds') {
delegate * 1000

}

t = 30.seconds
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// External Script

String script = new File("CoolLogic.dsl").text
new GroovyShell().evaluate(script)

def groovyCode ='sum=a+b; println "Sum is $sum"';

def binding = new Binding()
binding.a = 10
binding.a = 20

GroovyShell shell = new GroovyShell (binding);
shell .evaluate (groovyCode) ;
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// Method Missing

String.metaClass.methodMissing = { String name, args ->
if (name.startsWith('doEvery')) {

}
}

def account = "1234567890"

account.doEvery30Seconds ()

Book.findByTitle("Groovy in Action")
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// External Script

account check status every 30.minute




// AST Transformation
@Immutable

@Canonical
@PackageScope

@NotYetImplemented

@CompileStatic




SCALA

KOTLIN

GROOVY

NPOCTOTa
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HemHoro o Clojure
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NPOWAOKR HOYBIO, YUTAS
KHUY NPO LISK S 3AAPEMAA.

M BHESAMHO NOrPy3uUACS
B OCAENMUTEABHY IO CUHEBY.

TYT XE, KAK U PACCKA3bIBAAMU,
S OWYTUA HEBEPOSTHOE
NPOCBETAEHHUE. | YBUAEA SCHYIO
CTPYKTYPY LISP'OBCKOIrO KOAA,
PA3BEPHYTYIO NEPEAO MHOM.

MATTEPHBI U METANATTEPHbBI NASCAAU
BOKPYI. CUHTAKCUC PACTBOPHUACSH, U S
NMAABAA AVUWIBb B YUCTOTE NPOCYUTAH~-
HbiX KOHUENUMA U NPO3PAYHbBIX UAEA.

BOOBUWE-TO HET.)

NOUCTHUHE,
3TO U BbIA S3bIK,
HA KOTOPOM BOrv

PA3PABOTAAU
BCEAEHHYIO.

-

TO ECTb, SKOBbI AA.

HO, ECAU YECTHO, BOABWYIO
EE YACTb Mbl HACNEX
CKOAOTHUAU HA PERL'E.
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(def my-routes
[ n /I].Otes n ginde.x.-handler‘] )




GET /
GET /notes

GET /notes/:id
POST /notes
POST /notes/:id

(def my-routes

s L

: home-page-handler

"/notes™
{:get {"" :index-handler}

tpost {
["/" :id] {:get {""
spost {°°

:create-handler}

:show-handler}
:update-handler}}}
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(defn doc-sign [state] state)
(defn doc-delete [state] state)
(defn doc-archive [state] state)

(def document-sm
{:actions [doc-sign doc-delete doc-archive]
:states "new"
{:actions [doc-sign doc-delete doc-archive]
:transitions [{:signed "signed"}
:deleted "deleted”
:archived "archived"]}
"signed"
{:actions [doc-archive]
:transitions {:archived
"deleted"
{tactions []
stransitions []}
"waiting-for-drawer"”
{:actions []
:transitions []}}
:initial-state :new})

archived"}}
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(select
(fields [:name :role name])
(from :Users)
(Join-inner :Roles (== :Users.role id :Roles.id))
(where (= :Roles.name "admin"))
(order :Users.name)
(limit 100))

(fetch-one db
(select

(from :Users)
(where (== :1d 123))))

(fetch-all db
(select (from :Users)))
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(defn fetch-all
[db relation]
(jdbc/query
db
(to-sgl-params relation)
tresult-set-fn vec))

(defn to-sgl-params
[relation]
(let [{s :sgl p :args} (as-sgl relation)]
(vec (cons s p))))
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(def empty-select {})

(-> empty-select
(fields [:name :role name])
(from :Users)
(limit 100))




(== empty-seledt
(fields [:name :role name])
(from :Users)
(limit 100))

(Limit

(from
(fields
empty-select
[ tname :role name])
sUsers)
100)




Makpoc 3T0 NpocTo

(defmacro name doc-string? attr-map? ([params*] body)+)

; doc-string? - ommMcaHMe Makpoca (IJOKyMeHTalMsd)
; attr-map? — CIIMCOK aTpubyTOB
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(defmacro select
[& body]
" (-> empty-select ~@body))




KOHTaKThbI:
https://github.com/solverit

solverit@gmail.com

Bonpockl ?
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