
Scala для всех 

ɸʨʩʝʥʠʡ ɾʠʞʝʣʝʚ, ʄʵʡʣ.ʈʫ ɻʝʡʤʟ 



Предыстория 



Мартин Одерски (Martin Odersky, 1958) ð 

ʥʝʤʝʮʢʠʡ ʫʯʸʥʳʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ 

ʠ ʧʨʦʬʝʩʩʦʨ EPFL ʚ ʐʚʝʡʮʘʨʠʠ. 

ʉʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʩʪʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʢʦʜʘ ʠ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʣ 

ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Scala, ʧʦʜʜʝʨʞʢʫ 

Generics ʚ Java ʠ ʩʦʟʜʘʣ ʪʝʢʫʱʫʶ ʚʝʨʩʠʶ javac, 

ʢʦʤʧʠʣʷʪʦʨʘ ʷʟʳʢʘ Java.  

ɺ 2011 ʦʩʥʦʚʘʣ Typesafe, ʢʦʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ 

ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʧʦʜʜʝʨʞʢʫ ʠ 

ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʷʟʳʢʘ Scala. 

 

(ɺʠʢʠʧʝʜʠʷ) 

Мартин Одерски 

Мартин Одерски 



Scalable 

Å ʣʘʢʦʥʠʯʥʳʡ ʩʠʥʪʘʢʩʠʩ ʫʧʨʦʱʘʝʪ ʥʘʧʠʩʘʥʠʝ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʩʢʨʠʧʪʦʚ (ʚ 2-4 ʨʘʟʘ ʢʦʨʦʯʝ 

Java)  

Å ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚ Java, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʚ Scala 

Å ʧʦʜʜʝʨʞʢʘ ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

(immutable) 

Å ʩʪʨʦʛʘʷ ʪʠʧʠʟʘʮʠʷ ʟʘʱʠʱʘʝʪ ʦʪ ʦʰʠʙʦʢ 

Å ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ ʤʦʜʫʣʴʥʦʩʪʠ ʠ 

ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ 

Å ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʷʟʳʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʚ 

ʤʘʣʝʥʴʢʠʭ ʧʨʦʛʨʘʤʤʘʭ, ʠ ʚ ʙʦʣʴʰʠʭ 

ʇʨʠʥʮʠʧʳ Scala ʜʠʟʘʡʥʘ  

"Глубокий", а не "широкий" язык 

Å ʤʘʣʦ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ ʦʥʠ ʦʯʝʥʴ 

ʤʦʱʥʳʝ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʝ. 

Å "ʰʠʨʦʪʘ" ʦʭʚʘʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʙʠʙʣʠʦʪʝʢ. 

Å Гибкость != простота 



A1: Scala = Java++ 

Java ͋ ͔͘ ΨΤΩ  

× ͍·͍ͦ͒ ΨΤΩ 

× ͍·͍ͦ͒ ͙͍ͭͨͦ 

× ŎŀǎŜ ŎƭŀǎǎΩ· 

× ͙͊ͦͤ͟͡;ͤ·͔ ͦ͋ΆΎ͍͔͙ͤ͡Ύ 

× ͯ͒ͦ͋ͤ·͔ ͔ͦ͟͟͡͡ͼ͙͙ 

Java++ 

× ˽ͦͤͦ͡ͼ͔ͤͤ·͔ ƎŜƴŜǊƛŎΩ͙ ͫ ͦ͟- ͙  ͦ͟ ͤͭͪ͊-
͍͙͊ͪ͊ͤͭͤͦͫͭΈΌ 

× cake pattern (͊ ͡Έ͔͙͍ͭͪͤ͊ͭ͊ dependency 
injection) 

× ͍·;͙͔͙ͫͤ͡Ύ ͤ͊ ͙ͭͨ͊ͻ 

× ƛƳǇƭƛŎƛǘΩ· (type classes) 

× HListΨ· 

× ͔͎͙͍͙͔ͣͭ͊ͨͪͦͪ͊ͣͣͪͦ͊ͤ όͣ͊ͪͦͫ͟·ύ 

× Χ 



I. Scala: Примеры программ 



A0: Hello, World! 

Å ʉʠʥʛʣʝʪʦʥʳ 

Å ʊʝʣʦ ʦʙʲʝʢʪʘ - ʢʦʥʩʪʨʫʢʪʦʨ 

Å App ï ʩʦʜʝʨʞʠʪ main(args) 

Å println ï ʧʨʦʩʪʘʷ ʬʫʥʢʮʠʷ, ʦʙʲʷʚʣʝʥʘ ʚ Predef 

object  Hello  extends  App {  

  println ( " Hello , World !" )  

}  



Scala: 

Простой калькулятор 



sealed  abstract  class  Tree  

 

case  class  BinOp ( op: Op, l: Tree , r: Tree ) extends  Tree  

case  class  Var   ( n: String ) extends  Tree  

case  class  Const ( v: Int )    extends  Tree  

 

sealed  abstract  class  Op 

case  object  Add extends  Op 

case  object  Mul  extends  Op 

Scala: expression tree (1) 
AST ï ʘʙʩʪʨʘʢʪʥʦʝ ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʜʝʨʝʚʦ 

Å ɸʨʛʫʤʝʥʪʳ ʢʣʘʩʩʘ Ą ʢʦʥʩʪʨʫʢʪʦʨ 

Å case class ï ʘʨʛʫʤʝʥʪʳ ʢʣʘʩʩʘ Ą ʧʦʣʷ ʠ 

ʩʚʦʡʩʪʚʘ; equals ʠ hashCode 

Å case object ï ʩʠʥʛʣʝʪʦʥ 

Å sealed ï ʚʩʝ ʧʦʪʦʤʢʠ ʦʙʲʷʚʣʝʥʳ ʚ ʵʪʦʤ ʞʝ 

ʬʘʡʣʝ 

Å ʢʣʘʩʩʳ-ʦʜʥʦʩʪʨʦʯʥʠʢʠ! 



type  Environment  = String  => Int  

 

def  eval ( t : Tree , env : Environment ): Int  = 

  t  match  {  

    case  BinOp ( Add, l , r ) =>  

      eval ( l , env ) + eval ( r , env )  

    case  BinOp ( Mul , l , r ) =>  

      eval ( l , env ) * eval ( r , env )  

    case  Var ( n) => env ( n)  

    case  Const ( v) => v 

  }  

 

Scala: expression tree (2) 
ʚʳʯʠʩʣʝʥʠʝ 

Å type alias (ʚ ʪ.ʯ. ʩ ʘʨʛʫʤʝʥʪʘʤʠ) 

Å ʪʠʧ ʬʫʥʢʮʠʠ 

Å pattern matching 

Å ʥʝʩʢʦʣʴʢʦ ʩʧʠʩʢʦʚ ʘʨʛʫʤʝʥʪʦʚ 



val  operations  = Map[ Op, ( Int , Int ) => Int ](  

  Add - > (( x:Int , y:Int) => x+y ),  

  Mul  - > (_ * _)  

)  

 

def  eval2( env : Environment )( t : Tree ): Int  =  

  t  match  {  

    case  BinOp ( op, l , r ) =>  

      operations ( op)(  

        eval2 ( env )( l ), eval2 ( env )( r ))  

    case  Var ( n) => env ( n)  

    case  Const ( v) => v 

  }  

Scala: expression tree (3) 
ʦʧʝʨʘʮʠʠ ʢʘʢ ʬʫʥʢʮʠʠ 

//  Div - > div(_,_)  

 

// def div(x:Int, y:Int) = x/y  

Å ʂʦʥʩʪʨʫʢʪʦʨ mapôʘ 

Å ʬʫʥʢʮʠʠ-ʣʷʤʙʜʳ 

Å ʘʚʪʦʘʨʛʫʤʝʥʪʳ _ 

Å ʥʝʩʢʦʣʴʢʦ ʩʧʠʩʢʦʚ 

ʘʨʛʫʤʝʥʪʦʚ ï ʬʫʥʢʮʠʶ 

ʤʦʞʥʦ ʯʘʩʪʠʯʥʦ 

ʧʨʠʤʝʥʷʪʴ (curry) 



Scala: expression tree (4) 
ʈʘʟʙʦʨ ʩʪʨʦʢʠ PEG 

object  SimpleExpressionsParser  extends  JavaTokenParsers  {  

 

  def  tree : Parser [ Tree ]  = binOp  | elem  

 

  def  binOp : Parser [ BinOp ]  = elem  ~ op ~ elem  ^^ {  

                              case  l  ~ op ~ r  => BinOp ( op, l , r )  

                            }  

  def  elem                 = var1 | const  

  def  op : Parser [ Op]     = '+' ^^ { case  _ => Add } |  

                            '*' ^^ {  case  _ => Mul  }  

  def  var1: Parser [ Var ]   = ident  ^^ Var  

  def  const:Parser [ Const ] = wholeNumber  ^^ { case  n => Const ( n.toInt )}  

}    def  parse ( str: String ): Tree  = parseAll ( tree ,str ) match  {  

    case  Success ( result ) => result  

    case  NoSuccess ( msg,_)  => throw  new IllegalArgumentException ( msg)  

  }  

}  



Scala: expression tree (5) 
REPL ï read eval print loop 

object  Calc  extends  App with  CalcExpressions  {  

  while ( true ){  

    val  input  = Console. readLine ( ">" )  

    val  tree  = SimpleExpressionsParser. parse ( input )  

    val  result  = eval ( tree , empty )  

    println ( result )  

  }  

}  



Scala: 

Решето Эратосфена 



trait  PrimeNumbers  {  

  /** ʇʘʨʘʤʝʪʨ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʯʠʩʣʦ.*/ 

  val  MaxPrime:Int  

  /** ʇʨʦʚʝʨʢʘ, i  ï ʧʨʦʩʪʦʝ? */ 

  def  isPrime ( i:Int ): Boolean  

  /** ʈʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ.*/ 

  def  factors ( i:Int ): List [ Int ]  

  protected  

  def  ensureRange ( i:Int ) = {  

    require ( i <MaxPrime ,  

       s" Argument  i= $i  is  too  big  (> $MaxPrime )." )  

    i  

  }  

}  

Scala: ʨʝʰʝʪʦ ʕʨʘʪʦʩʬʝʥʘ (1) 

Å  trait ï ʦʩʥʦʚʘ ʤʦʜʫʣʴʥʦʩʪʠ + 

dependency injection 

Å ʘʙʩʪʨʘʢʪʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ 

Å require ~ assert 

Å string interpolation 

Å ʚʳʚʦʜ ʪʠʧʦʚ 



trait  PrimeNumbersDivisors  extends  PrimeNumbers  {  

  require ( MaxPrime  > 1, " Max prime  should  be > 1" )  

  lazy  val  divisors  = {  

    val  arr  = new Array [ Int ]( MaxPrime )  

    arr ( 0) = 1 

    arr ( 1) = 1 

    for  { i  <-  2 until  MaxPrime  

         if  arr ( i ) == 0 // ==> i  ï ʧʨʦʩʪʦʝ 

    } {  

      arr ( i ) = 1 // 1 -  ʜʝʣʠʪʝʣʴ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ 

      for  { j  <-  i  * 2 until  MaxPrime  by  i  

           if  arr ( j ) == 0} // j  ï ʥʝʪ ʜʝʣʠʪʝʣʝʡ ʤʝʥʴʰʝ 

        arr ( j ) = i  // ʟʘʧʦʤʥʠʤ ʧʝʨʚʳʡ ʜʝʣʠʪʝʣʴ 

    }  

    arr.toSeq  // ʧʨʝʚʨʘʱʘʝʤ ʚ ʥʝʤʦʜʠʬʠʮʠʨʫʝʤʫʶ ʢʦʣʣʝʢʮʠʶ 

  }  

}  

Scala: ʨʝʰʝʪʦ ʕʨʘʪʦʩʬʝʥʘ (2) 

Å for ï ʥʝ ʮʠʢʣ! 

Å for ï ʯʪʦ-ʪʦ ʚʨʦʜʝ ʦʙʲʷʚʣʝʥʠʷ 

ʤʥʦʞʝʩʪʚʘ: {x| x<10} 

Å ʤʝʪʦʜ until ʩʦʟʜʘʸʪ ʜʠʘʧʘʟʦʥ [2, 

MaxPrime) 

Å ʤʝʪʦʜ by ʧʨʝʦʙʨʘʟʫʝʪ ʜʠʘʧʘʟʦʥ ʢ 

ʜʠʘʧʘʟʦʥʫ ʩ ʰʘʛʦʤ 

Å lazy val ï ʣʝʥʠʚʳʝ ʚʳʯʠʩʣʝʥʠʷ 



trait  PrimeNumbersImplIsPrime  extends  PrimeNumbersDivisors  {  

  def  isPrime ( i:Int ) =  

    divisors ( ensureRange ( i )) == 1 

}  

Scala: ʨʝʰʝʪʦ ʕʨʘʪʦʩʬʝʥʘ (3) 

Å ʥʘʩʣʝʜʦʚʘʥʠʝ traitôʘ 



trait  PrimeNumbersImplFactors  extends  PrimeNumbersDivisors  {  

  import  scala.annotation.tailrec  

  /** ʈʘʟʣʦʞʝʥʠʝ ʯʠʩʣʘ ʥʘ ʤʥʦʞʠʪʝʣʠ.  

    * @return  ʩʧʠʩʦʢ ʧʨʦʩʪʳʭ ʤʥʦʞʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ 1. */ 

  def  factors ( i:Int ) = {  

    @tailrec  def  factors0( j:Int , result: List [ Int ]): List [ Int ] =  

      if ( divisors ( j ) == 1)  

        1 :: j  :: result   

      else  

        factors0( j / divisors ( j ),  

          divisors ( j ) :: result )  

     

    factors0( ensureRange ( i ), List ())  

  }  

}  

Scala: ʨʝʰʝʪʦ ʕʨʘʪʦʩʬʝʥʘ (4) 

Å ʦʙʲʷʚʣʝʥʠʷ ï ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʥʝ 

ʟʘʩʦʨʷʝʤ ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʩʪʠ, 

ʧʦʯʪʠ ʥʝ ʥʫʞʥʳ private 

Å ʦʧʪʠʤʠʟʘʮʠʷ ʭʚʦʩʪʦʚʦʡ ʨʝʢʫʨʩʠʠ 

Å tailrec ï ʘʥʥʦʪʘʮʠʷ (ʢʦʤʧʠʣʷʪʦʨ 

ʩʦʦʙʱʠʪ, ʝʩʣʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʝ 

ʩʨʘʙʦʪʘʝʪ) 

Å import ʚ ʣʶʙʦʤ ʤʝʩʪʝ 

Å ʧʨʘʚʦʘʩʩʦʮʠʘʪʠʚʥʳʝ ʤʝʪʦʜʳ é: 

Å ʢʦʥʩʪʨʫʢʪʦʨ ʩʧʠʩʢʘ :: = cons 

 



object  PrimeNumbersAll  extends  PrimeNumbersDivisors   

  with  PrimeNumbersImplIsPrime   

  with  PrimeNumbersImplFactors   

{  

  val  MaxPrime  = 1000  

}  

Scala: ʨʝʰʝʪʦ ʕʨʘʪʦʩʬʝʥʘ (5) 
cake pattern 

Å ʩʦʙʠʨʘʝʤ ʚʩʝ ʦʙʲʷʚʣʝʥʠʷ ʠʟ 

traitôʦʚ. 

Å ʜʘʸʤ ʟʥʘʯʝʥʠʝ ʘʙʩʪʨʘʢʪʥʦʤʫ 

ʵʣʝʤʝʥʪʫ 

Å ʣʠʥʝʘʨʠʟʘʮʠʷ ï ʨʝʰʝʥʠʝ 

diamond-ʧʨʦʙʣʝʤʳ 



Scala: 

Комплексные числа 



sealed  trait  Complex  

 

case  class  CartesianComplex ( x:Double , y:Double) extends  Complex  

case  class  PolarComplex ( r:Double , phi:Double ) extends  Complex  

 

def  add (n1:CartesianComplex, n2:CartesianComplex) =  

  CartesianComplex (n1.x+n2.x, n1.y+n2.y)  

 

def  mul (n1:PolarComplex,n2:PolarComplex) =  

  PolarComplex (n1.r*n2.r, n1.phi+n2.phi)  

Scala: ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ (1) 
 

Å ʏʠʩʪʳʝ ʜʘʥʥʳʝ 

Å add ʫʜʦʙʥʝʝ ʜʝʣʘʪʴ ʚ ʦʜʥʦʡ 

ʬʦʨʤʝ 

Å mul ï ʚ ʜʨʫʛʦʡ 



implicit  def  toPolar ( c:Complex ): PolarComplex  = c  match  {  

  case  CartesianComplex ( x,y ) =>  

     PolarComplex ( math. sqrt ( x* x+y * y), math. atan2 ( y,x ))  

  case  p:PolarComplex => p 

}  

implicit  def  toCartesian ( c:Complex ): CartesianComplex  = ???  

 

implicit  class  ComplexOps ( c:Complex ){  

  def  +( other:Complex ) =  

    add ( c,other )  

  def  *( other:Complex ) =  

    mul ( c,other )  

}  

Scala: ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ (2) 
implicitô r
 

Å implicit ʢʦʥʚʝʨʪʘʮʠʷ 

Å ʤʝʪʦʜʳ ʨʘʩʰʠʨʝʥʠʷ  

Å ʦʧʝʨʘʪʦʨʳ ï ʪʦʞʝ ʤʝʪʦʜʳ 

Å ??? ï ʤʝʪʦʜ, ʛʝʥʝʨʠʨʫʶʱʠʡ 

ʠʩʢʣʶʯʝʥʠʝ "not implemented" 



Scala: 

Коллекции 



Scala: immutable ʢʦʣʣʝʢʮʠʠ (1) 
ʢʦʥʩʪʨʫʢʪʦʨʳ 
 

Å ʢʦʥʩʪʨʫʢʪʦʨʳ ʢʦʣʣʝʢʮʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʠʧʦʚ 

Å -> - ʩʦʟʜʘʸʪ ʧʘʨʫ 

Å 'str ï ʩʦʟʜʘʸʪ Symbol("str") 

Å :: - ʧʨʘʚʦʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʝʪʦʜ, 

ʧʨʠʢʣʝʠʚʘʝʪ ʥʦʚʳʡ ʵʣʝʤʝʥʪ 

ʩʣʝʚʘ ʦʪ ʩʧʠʩʢʘ 

Å ʢʦʣʣʝʢʮʠʠ immutable (ʦʪʜʝʣʴʥʦ 

ʝʩʪʴ ʢʦʤʧʣʝʢʪ mutable-ʢʦʣʣʝʢʮʠʡ) 

immutable – основа многопоточности 

Å val 

Å case class'  r

Å immutable ʢʦʣʣʝʢʮʠʠ 

val  list   = List ( 1, 2, 3, 4, 5, 6)  

val  empty  = Set ()  

val  days   = Map( 1 - > ' ʇʥ, 2 - > 'ɺʪ,  

                3 - > 'ʉʨ, 4 - > ' ʏʪ,  

                5 - > ' ʇʪ, 6 - > ' ʉʙ,  

                7 - > ' ɺʩ)  

val  list2 = 1 :: 2 :: 3 ::  

            4 :: 5 :: 6 :: Nil  

assert ( list  == list2)  



val  days2 = "ʇʥ ɺʪ ʉʨ ʏʪ ʇʪ ʉʙ ɺʩ" .  

             split ( " " ).  

             zipWithIndex .  

             map{ case  ( day , index ) =>  

                    (index+ 1, Symbol ( day )) }.  

             toMap  

assert ( days  == days2)  

 

val  even   = list.filter (_ % 2 == 0)  

Scala: immutable ʢʦʣʣʝʢʮʠʠ (2) 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
 

Å split ï ʨʘʟʙʠʚʘʝʪ ʧʦ regex'ʘʤ 

Å zipWithIndex ï ʢ ʢʘʞʜʦʤʫ 

ʵʣʝʤʝʥʪʫ ʧʨʠʢʣʝʠʚʘʝʪ ʥʦʤʝʨ 

Å map ï ʧʨʠʤʝʥʷʝʪ ʬʫʥʢʮʠʶ ʢ 

ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ 

Å toMap ï ʢʦʥʚʝʨʪʠʨʫʝʪ ʢʦʣʣʝʢʮʠʶ 

 

 



Scala: immutable ʢʦʣʣʝʢʮʠʠ (3) 
for 
 

Å divisors ï ʨʘʥʝʝ ʦʙʲʷʚʣʝʥʥʘʷ 

ʢʦʣʣʝʢʮʠʷ (ʩʦʜʝʨʞʠʪ 

ʤʠʥʠʤʘʣʴʥʳʡ ʜʝʣʠʪʝʣʴ ʠʥʜʝʢʩʘ) 

Å (divisor, index) < -  
ʠʟʚʣʝʢʘʝʪ ʠʟ ʢʦʣʣʝʢʮʠʠ ʧʦ-

ʵʣʝʤʝʥʪʥʦ. ʊ.ʢ. ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ, 

ʧʘʨʘ, ʪʦ ʩʨʘʟʫ ʨʘʟʙʠʚʘʝʪ ʧʘʨʫ ʥʘ 

ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ ï divisor, index 

Å yield  ʚʢʣʶʯʘʝʪ ʟʥʘʯʝʥʠʝ ʚ 
ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʢʦʣʣʝʢʮʠʶ 

Å for ὅ yield ï ʦʧʨʝʜʝʣʝʥʠʝ 
ʤʥʦʞʝʩʪʚʘ ʯʝʨʝʟ ʩʚʦʡʩʪʚʘ 

ʵʣʝʤʝʥʪʦʚ: 

P = {index | index in N, 

                   divisors(index)=1} 

val  primeNumbers  =  

  for { ( divisor , index ) < -   

         PrimeNumbersAll.divisors.toSeq .  

           zipWithIndex   

        if  divisor  == 1 &&  

   index >1   // ʠʩʢʣʶʯʘʝʤ 0 ʠ 1 

   } yield  index  



Scala: 

Кортежи 



Scala: ʢʦʨʪʝʞʠ (1) 
ʜʝʣʝʥʠʝ ʩ ʦʩʪʘʪʢʦʤ 
 

Å (*,*) ï  

Å ʧʘʨʘ ʵʣʝʤʝʥʪʦʚ,  

Å ʪʠʧ ʧʘʨʳ ʵʣʝʤʝʥʪʦʚ,  

Å ʢʦʥʩʪʨʫʢʪʦʨ ʧʘʨʳ 

ʵʣʝʤʝʥʪʦʚ, 

Å ʜʝʢʦʥʩʪʨʫʢʪʦʨ ʧʘʨʳ 

ʵʣʝʤʝʥʪʦʚ 

Å * -> * - ʢʦʥʩʪʨʫʢʪʦʨ ʧʘʨʳ 

ʵʣʝʤʝʥʪʦʚ 

def  divide ( a:Int,b:Int ):( Int , Int ) =  

  ( a/ b, a%b)  

 

val  ( quotinent , residue ) = divide ( 15, 6)  

assert ( residue  == 3)  



Scala: ʢʦʨʪʝʞʠ (2) 
 
 

Å (*,*,*) ï ʪʨʦʡʢʘ 

Å ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʠʤʝʝʪ ʩʚʦʡ ʪʠʧ 

Å ʚʩʝʛʦ ʢʦʨʪʝʞʠ ʦʙʲʷʚʣʝʥʳ ʜʦ 22. 

 

Å `4 -οὲ - ʦʙʲʷʚʣʝʥʠʝ ʠʤʝʥʠ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʣʶʙʳʝ 

ʩʧʝʮʩʠʤʚʦʣʳ. ʋʜʦʙʥʦ ʜʣʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ. 

 

val  triple  = ( 1, " one " , true )  

assert (triple._3)  

assert (triple._2.length == 3)  

 

val  `4 -ʢʘ` = (1, true , List ( 3, 4), 1- >2)  

assert (`4 -ʢʘ`._3.head == 3)  

 

val  `[0..1000)` = 0 until  1000  

val  `[0,10,20..1000)` = 0 until  1000 by  10  



II. Scala: Разное 



Scala: persistent data structures 



Scala: ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʜʠʟʘʡʥ 



Scala: ʂʪʦ ʠʩʧʦʣʴʟʫʝʪ? 

http://typesafe.com/company/casestudies 

Siemens    Novell    Atos Tumbler  



Scala: learning curve 

ñjava ʙʝʟ ;ò 

collections 

Pattern matching 

implicits 

Covariant/contravariant 

type algebra 

ʚʨʝʤʷ, ʣʝʪ 

ʤ
ʘ
ʩ
ʪ
ʝ
ʨ
ʩ
ʪ
ʚ
ʦ

 

é 

ʇʨʠʤʝʨ JavaLike 



Scala: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 



Å Slick 3.0 ï ʪʠʧʠʟʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ 

Å Akka ï ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʩʠʩʪʝʤʳ 

Å SynapseGrid ï ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (FRP) 

Å Play ï ʚʝʙ-ʬʨʝʡʤʚʦʨʢ (aka çRuby on Rails ʥʘ ʩʪʝʨʦʠʜʘʭè) (ʝʩʪʴ ʝʱʸ Spray, Lift, Scalatra ʠ ʜʨ.) 

Å Apache Spark ï Big Data ʬʨʝʡʤʚʦʨʢ 

Å Shapeless, Scalaz, Monocle ï ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʠʧʘʤʠ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ 

Å ScalaFX ï ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ GUI ʥʘ ʦʩʥʦʚʝ JavaFX (ʝʩʪʴ ʝʱʸ Scala-swing) 

Å Parboiled2 ï ʩʦʟʜʘʥʠʝ parser-ʢʦʤʙʠʥʘʪʦʨʦʚ 

Å ScalaTest, Specs2 ï ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ 

Å Scala Async ï ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʣʠʥʝʡʥʦʛʦ ʢʦʜʘ ʩ ʙʣʦʢʠʨʦʚʢʘʤʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʢʦʜ ʙʝʟ ʙʣʦʢʠʨʦʚʦʢ 

Å Scala.js ï ʢʨʦʩʩ-ʢʦʤʧʠʣʷʪʦʨ Scala ʚ JavaScript 

 

 

Scala: ʙʠʙʣʠʦʪʝʢʠ 
(ʩʤ. github/scala-awesome) 



СПАСИБО ЗА ВНИМАНИЕ 

a.zhizhelev@corp.mail.ru 
https://github.com/Primetalk/SynapseGrid 
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