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Scala

e https://docs.scala-lang.org/
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84473
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Command Line

https://www.scala-lang.org/download/

SBT (Scala Build Tools)

Scala®] Ant/Maven/Gradles} v 22 4= )
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Create templates

https://www.scala-sbt.org/1.x/docs/sbt-new-and-Templates.html

sbt new scala/scala-seed.g8

Fat Jar

https://github.com/sbt/sbt-assembly

# Build (Fat Jar AA)

## build.sbto]

## addSbtPlugin("com.eed3si9n" % "sbt-assembly" % "0.15.6")
#H#HE7EQ

## A AdE jar 1% : target/scala-[version]/*.jar

sbt assembly
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Scala Binaries (A€ A3}

e REPL(scala), ©@= Compile(scalac)& o] £3}7] 9

f

el

o
a

ol

#4%

scala

scala> 1
res@: Int =1

#E2

scala> :quit
=
scala> :q
IDE

- Intellijoll 7] 22 o = SBT 3. Intellijw+ 4 X544 @},

REPL 43 v}y

2 Project Treeof| A o} Classol] @ &2 0 2 == 11 “Run Scala Console”.

Hello, world!

e 7} 91} argsE A ol “Hello, world!" 2 &2 3} o 2] 214

Script

» Compile &}#] 911, Shell script 2 8 A&

// class, main 42 AA3A = 7FHAA args AHE 715!
args.foreach(print)
println()

> scala script.scala Hello , world !
Hello, world!
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Compile

https://www.scala-lang.org/documentation/your-first-lines-of-scala.html

App trait 4< 0

object HelloWorld extends App {
// class, main 45 HAsHA = 72 args AR 715!
args.foreach(print)
println()

}

> scalac HelloWorld.scala
> scala HelloWorld Hello , world !

App trait Z< X

object HelloWorld {
def main(args: Array[String]): Unit = {
args.foreach(print)
println()
}
}

> scalac HelloWorld.scala
> scala HelloWorld Hello , world !

Sl
%

Identifier

Ak 32w g A E e A

o A2} A o] (Operator Defination) Method ¢} A1 A W 2k (Implicit Parameters and Conversions)=
AT FAL HI T 5 AA ¥ 2R A FS4 L Wolmel = AE Yo Fe

Ledyx WIKI - https://wiki.ledyx.xyz/


https://www.scala-lang.org/documentation/your-first-lines-of-scala.html

Last update: 2021/03/24 08:18 language:scala https://wiki.ledyx.xyz/doku.php?id=language:scala

Alphanumeric Identifier

1. Javast 4t = }10 '_,'$'7} 75 skt '$' Scala Compiler7} Wl -4 0. 2 A sk 48t

of| Ab&-5t= 19FE Aol B2 S& 7Fe/d o] A7) W&ol ARgsi A= SHe T
2. A= A A Y2212, Camel Case %32 3t} (Java 3 2 2 MAX VALUE=Z}H, Scalas=
MaxValue)

Operator Identifier

e Javag} 713 & A}ol A & 3L} o] & o] 231 Operator Overloading©] 7}5. Methodol Bk A& 7},
o +,:, 7, ~, #,+, ++, :(Listo| A 24 QE <), (Listel] oFE List 7], <?>,:— 5 AFE 715, o] u])
Z o] Al gto] itk

 Overloading o] A]

def *** (v: Int) = math.pow(v, 3)

SREEEEEEELAE

:(Cons; Construct) 2 &= A4FHA}+= right-associative. o] 2] U 2] += left-associative

// left-associative
a*b*c
= (a *b) *c
= a.*(b).*(c)
// right-associative
a :::b::i:c
2 222 ([ 292 @)
= Db.:::(c).:::(a)

Mixed Ildentifier

Alphanumeric + Operator. o] & £ o] myvar_=. Scala Compiler”} PropertyS x| 13}7] $jsf YR 2oz
/\g /\3.

Literal Identifier

Jubg ()& A8 5l Runtimeo] A 2142 5 9]
1802 A4 75
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/1 o) T == Compile L A3fo A 7} itk

val ‘val®

= 3;

def show( var  : Int) = println( var’);

show( val’)

22

¢ val : Immutable
e var : mutable

Type

Type Hierarchy

]

Any |2 E type?] supertype. equals, hashCode, toString W A =7} & o] <.

AnyVal value type2 33, non-nullable. Double, Float, Long, Int, Short, Byte, Char, Unit, Boolean2]
9] B ]).

AnyRef referenced type2 3 9, java.lang.Objecte] tj-&-.

Nothing = =

Null

T = reference type2] subtype. keyword literal 'null'& zto 2 7}X

type] subtype (i.e. bottom type)o = value 7}%] A A] 9kt
3 9t

_4

Literals

Integer Literals

e C/lavaet 22 81 (022 A Zste 4 F)= AgshAl ob+. 103 16w A .

String Literals

Raw Sring

S E A E ol kel TR BAAL G 2 AvlE BRSE BAL. (39, AW A =)

object Test extends App {
// JavaolAle] R EFFA £, 7540 £4 &=
val strl = "Hello\n\"world\"";
println(strl)
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/**
* Hello

* "world"
*/

language:scala

https://wiki.ledyx.xyz/doku.php?id=language:scala

/154, 7} 3y
val str2
nin IIHe'L'LO'

"world"!

2% ads &9

println(str2)

/X*
* Hello

* "world"
*/

/& 4ded
val str3

kel

EAGY A 2S T, o) F

o
= a2

stripMarging 39 o] 7 34 A A

|Hello,
| "world!"

""" stripMargin
println(str3)

/**
* Hello

* "world"
w5/

String interpolation

A W+ T A olZH EALZ olo] 2ol A kil 7HEA

o 9 4](expression)E WA 7] & o] Fo}A.
e s: “$val” &2 “${expression}"z} &7 2 o mapping.
eraw: wAFE I 2 £9.

o f:printf FEfS] F A X A.

Description

Example

val str = "9 x 9 = "
println(s"$str ${9 * 9}")
/**
* 9 *x 9 = 81
o

“$val” &2 “${expression}"“3} s+7 2 o] mapping.
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Description Example
println(raw"A\nB\\C\tD\bE")
raw =g A2 =4, e
* A\nB\\C\tD\bE
*/

printf @ ej o] B4] 74
${expression}%|[format]

println(f"${math.Pi}%.7f")
println(f"${3 * 3}%03d")

J**
* 3.1415927
* 009
*/

Symbol literals

o A2 W E() + (LT + 57D

o Ths A 27} I @ 3 uf AR Javad] enumeo] i} Clojured] Keyword <} v <.
o Scala®] Strong Type o] o] 7] uwj&of Weak Type 3 e} & A& uf] A&

o Clojure®] Keywordx & z}7] 2pAl-S w3k
o .name It g ExF A3 715,

Array

o & 215 Method7} Ql+= AA & thF 7] wl &l Parametero] 3 &ot= 3 &2 ()= A&

val fruits = new Array[String](2)

// val fruits: String = new Array[String](2)

fruits(0) = "apple"
// fruites.update(0@, "apple")

fruits(l) = "banana"
// fruites.update(l, "banana")

val fruits = Array("apple", "banana")

// val fruits = Array.apply("apple", "banana")

Operator

Operator = Method!

Scalao] A 2E A Akx}= Method!! A2 4 o

Z Scalax= Method& 3 =s3it}
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/** Binary Operator **/

val sum = 1 + 2
// 1.+(2)

"Hello, world!" indexOf 'o'
// "Hello, world!".indexOf('0o"')

"Hello, world!" indexOf ('o', 5)
// "Hello, world!".indexOf('o', 5)

/** Unary Operator **/

[¥% R Q) T 7] W wer)
/1 +,0,l,~ 47}A].

val a = -2.0
// (2.0).unary -

/] QA2 H 3R] = Method= "o &35 glo] 3=

val str = "Hello, world!" tolLowercase

// val str = "Hello, world!".tolLowercase()
== & eq

Java$s} 5 45tk

==, =2 ¥ A] B} ol A Fk(value)o] Z-2X] v] 1L, eg/nex= JVM Heapol 4] = (reference) v]

scala> List(1l, 2, 3) == List(1, 2, 3)
res8: Boolean = true

scala> List(1l, 2, 3) eq List(1l, 2, 3)
res9: Boolean = false

scala> List(1l, 2, 3) ne List(1, 2, 3)
resl@: Boolean = true

[/ =2]!
scala> ("He" + "1lo") == "Hello"
resll: Boolean = true
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Wrapper

scala> 111 max 222
res@: Int = 222

scala> 111 min 222
resl: Int = 111

scala> -math.Pi abs
res2: Double = 3.141592653589793

scala> -math.Pi round
res3: Long = -3

scala> (1.0 / 0) isInfinity
res4: Boolean = true

scala> 1 to 100
res5: scala.collection.immutable.Range.Inclusive = Range 1 to 100

scala> "hello" capitalize
res6: String = Hello

scala> "Hello, World" drop 7
res7: String = World

W3 Ao &
A A o2 AA Y W Z3T(reduce, map, filter, reduce) 2 i) 71 71531 7] wf 2ol AHE-2 AHA| 313}
Ao FEL 4y BH ) FFA gt}
o 7191 =24 break, continue= £A)3}%] =tk (43 dojol o] &elA ome)
o 20| breakE 23 At} scala.util.control.Breaks o] 9= A& AFL3F 4~ 9T} k-
o Alo] FEEE TF ol BE varjvalol &5 4 Stk (o] o, 7|24 o = upE A4kttt lazy loading

o] 235t lazyE W ol & o] A})
» while2 Al 2 3 235 A st #®4 varzt 2 2.617] wf 2ol AH&2 1A 8FA

for

foreach £2t &A) 3t} 28 Y A 2 vHE-sF= 2 - Ul & sh4=(foreach, reduce, map, filter 5) o] &) 3}
7) Wl 588 A9rh oy 2 Be Aol gk

/* Collections */
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//10 ~ 100

for (i <- 10 to 100)
println(i)

/110 ~ 99 (] th 5t A1 <2))

for (i <- 3 until 10)
println(i)

/* Iterator Guard / Filter. if 3% d24lo] trued uwjgh ¥iE */
for (file <- new java.io.File(".").listFiles()
if file.isFile
if file.getName.endsWith(".scala"))
println(file)

I*%3 2 dA "4 Binding */
I+ &9
for {x <- (1 to 9)
y <- (1 to 9)
result = x * y}
println(f"$x * $y = $result%s02d")

for-yield

<EXPRESSION> 9] Zr< Collection® ¥+e} (map 3} 22 &3}

for (<IDENTIFIER> <- <ITERATOR>) yield <EXPRESSION>

11 AZ7F 7] Wi 2ol 0& 28 =Fst FEf.
def timesTable = for {
X <- (1 to 9)
y <- (1 to 9)
result = x * y}
yield f"$x%2d * $y%2d = $result%s2d"

println(timesTable)
// Vector(1* 1= 1, 1* 2= 2, ..., 9% 8=72, 9* 9 =281)
try-catch

o try, finally= o shite) vt E3ach 25 A 7}

off

try {
val f = new FileReader(".")

} catch {
case ex: FileNotFoundException => ex.printStackTrace()
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case ex: IOException => ex.printStackTrace()
} finally println("done")

o T2 Alo] &, T v A 2 AR g Wkttt o] of, finally 29 32 v o
e finallyo| = z+2 w3kal x) 21 Side-effect(2 3 98 &8, 3Y A F5) 9 o] 314}

/1 A3}:2

// Java d2oz finally Z <t returnES HA|FH O 2 ALL3HH try/cathe] 235 4
o2 A At}

/1 ZAAHEE Javadl Al finally: of| A7z E P4 A8 & T2 0|7 £,

def testl(): Int = try return 1 finally return 2

/1 231
// Scala BAoz FAsE gAY R /b 3 Lol Thibs g ukshai,
def test2(): Int = try 1 finally 2

Il B2AH o=z finallyols g2 AFS3SHA] ©AL

match

case?] thot. Javast 2e] B4lo] 4Eglo] of ® g4 ghol ek ALg b5 o] ml, match 2ol 2. HlaLT g
o B19)e B A0 thETh (18 5 W casew ¥l wIhE GFEE 1 B4 wEh) e defaulte] o

object Client extends App {
def matchTest(x: Any): Any = x match {
case 1 => "one"
case "two" => 2
case y: Int => "scala.Int"

case _ => 'unknown
}
println(matchTest(3)) // scala.Int
}
Functions

o A7 Tl B "E=A] Return Type 8 Al, ZL29] ol = A =F 7}5.
o o] X1 A5 Aol ¢ 7] 414 Return Typeg 8 Aot Al £
o “return” &2 A 8. B =F 7t
e EE Xl st ZE A=t
e Retury Type<2] “Unit”2 Java$e] void. =, Side-effectE ] sl A 2t Al 8] 3} = k<.
* parametert valo| B2 g AZFE 5 ik (el & £ o] Call-by-references ©]-§-3t2
o 3 Qo T E YT 4 QUTh
o ARV PEWIAEE 2B E ST 5 o) 2y B 2 A Side-Effect7t AV g4 R 7

rlr
oY,

2)
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A olef o] HrAA FPo] EAT 4 22T E AT

def sum(x: Int, y: Int): Int = {
X +y

}

9922 23
def sum(x: Int, y: Int) = x + vy

// Unit &<, Return gko] g12& 9l
// Type Z:EZo] ==& Return Typeol Unit A2k 7},
def greeting(): Unit = println("Hello, world!'")

Local functions

s

59 F3 0l 7.

def testl(x: Int) = {
def testl(y: Int) =
test1(10)

}

X ¥y

println(testl1(5)) // 50

Placeholder syntax

EEERES

o ZHeRSHA A B Y

il

[ DA
val values = 1 to 10
values.filter((x: Int) => x > 5)

// filterd AAt+= IntE AEE HAFH Jleuz A= 75
values.filter(x => x > 5)

ek B9 7t

rol
=5
off

i,

[ AAZAARFOE °]-&std E
values.filter( > 5)

/] otejsk e g% B
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values.foreach(println ) // values.foreach(x => println(x))
/1 189 foreache] QA7 W 2Hst 9] X 7} YEpL7] wff 2ol B2 75

values.foreach(println)

val funcl = (_:Int) + (_:Int)

println(funcl(1l, 1)) // 2

Partitially applied function

def sum(a: Int, b: Int, c: Int) =a +b + C

// sum @55 B ol u), o gule sume] RE ARE o],
val a = sum _
println(a(l, 2, 3)) // = a.apply(1l, 2, 3)

=

/] okejo} 2ol HEAQ AA A S E T}

val b = sum(1l, :Int, 3)
println(b(2)) // = b.apply(2)
Closure

/* Javad] A% final(immuitable) & A Asjolwt A2 7}=3k Ao v]3d] var(mutable)x A}
& 7hs. %
/* Javascripte}l 5. */

AR S R
var sum = 0
(1 to 10).foreach(sum += ) ;; HIZ ¥ (scope)ol d&= sume grof 4.

println(sum) // 55

[ g4 upel g ¥/
def scopel(x: Int) = {
/*def scope2(y: Int) = x + vy
scope2 */

1198} 22 %8
x + (_: Int)
}

/1 Z+ scopelod viQIQH v}Z2E xE =24 4H
val closurel scopel(1l)
val closure2 scopel(2)

println(closurel(10)) // 11

Ledyx WIKI - https://wiki.ledyx.xyz/



Last update: 2021/03/24 08:18 language:scala https://wiki.ledyx.xyz/doku.php?id=language:scala

println(closure2(10)) // 12

Paramter & Argument

/* repeated parameter. 7} 21X} (variable paramter)<} &< 7 */
def testl (args: String*) = args.foreach(println)
testl("Hello", "world", "!'")

testl(Array("Hello", "world", "I"): *)

/* named argument. <A} ATQlo] Q1R o] o7 HAY*/

def test2 (vl: Int, v2: Int) = vl + v2

println(test2(v2 =1, vl = 9))

/* default argument. <1x}9] gto] 91 A% defaultz k2 vl A| A */
def test3 (vl: Int =1, v2: Int) = vl + v2
println(test3(v2 = 1))

Currying
F4E 17 AN AT A b5 05 A5 E 2E F4E DL A5 E 2 FEEY T 0
= 2.

def curriedSum(x: Int)(y: Int) = x + vy
//def curriedSum(x: Int) = (y: Int) => x + vy

println(curriedSum(1)(2))

By-name parameters

def testl(b: Boolean) = b
testl(2 > 1)

// by-name parameter. lazy evaluation.
def test2 1(b: () => Boolean) = b
test2 1(() => 2 > 1)

/1 7 A
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def test2 2(b:
test2 2(2 > 1)

=> Boolean) = b

Collections

e https://docs.scala-lang.org/overviews/collections-2.13/overview.html
e https://docs.scala-lang.org/overviews/collections-2.13/performance-characteristics.html

718 A o 7 B (Immutable) AElE 71}

o ol FBHoz AR ARTZE A
Indexing” o] 2 g 72

o “mutable state” 7} € 2 317}?

Immutable

scala.collection.immutable.Seq

LinearSeq

IndexedSeq

- |
MNumericRange Range 5tring List LazylList Queue

Vector Arrayseq

e immutable.LazyList+= immutable.Stream-& o} A]. immutable.Stream = 2.13 % €] Deprecated
e immutable.ArraySeq = 2.13%. 8] 2715 =4, w3t d A5 ol A A AF A4 Al 7HConstant

=

time)& 7}x &= VectorE AL&-3=7 o] 5.

List

Singly Linked List. Q-2 of 271/ 2HA] S, g9 oo B,

o i ListE o]o] B A Z-& List vF&
e Cons(Zx) gt HFan, ] 94 E 7]= List 2ol 4¢3 A 22 List vFst

(A} LA]:[7]1= List]
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e mutable A+E] = collecdtion.mutable.Buffer

val testl = List(1l, 2, 3)
val testl =1 :: 2 :: 3 :: Nil
val testl = List(1, 2) ::: List(3, 4) ::: List(5, 6)

// List(1, 2, 3, 4, 5, 6)

val test2 =1 :: List(2, 3)
// List(1l, 2, 3)

val test3 = List(1l, 2) :: List(2, 3)
// List(List(1, 2), 2, 3)

List vs. Vector

A A Collections A% vl

head tail apply update prepend append
List C | C L L C L
Vector| eC |eC| eC eC eC eC

=

~
~—

* C (Constant) : A1 Ako]] A4 A]7ko] A ™).
« eC (Effectively Constant) : ¢ 4Fol] AFA A}
key #xZ9} 22 45 713 o et gkl = Sl
4

J ko] Ag)=t], o] = Vectore] # tj} 2 o]} Hash
A]
e L (Linear) : A4boll A& AJZte] AT &, Collections = 7)0]| v & sho] A 7ko] AL}

P
T
o)

Xlz

-|> o> -

ZE3F 22 head”l 99 94X A2l L% 3¢ Vector A H.

Mutable
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scala.collection.mutable.Seq

IndexedSeq _-=="1 Buffer
-
= - -
3
Arrayseq StringBuilder ArrayDeque ArrayBuffer ListBuffer
stack Queues

Set

o 72 o] E 9] mutable, immutable 3} 7] x| 7} 9l o F 9.

import scala.collection.mutable

val setl = Set("a", "b")

/1 94 7}

// Collectiono]valel 39, mutable package®] import 2!

/// setl.+=("b") 2} Z2x3
setl += "b"

Map

// immutableo]”] uj o ¥4

it
o
N
ok
-
20,
o
©
M
-
rlr
re
>
fijo
:oé
Iy
%

val mapl = Map("A" -> 1, "B" -> 2, "C" -> 3)
val map2 = Map("D" -> 4, "E" -> 5, "F" -> 6)
val map3 = mapl ++ map2

println(map3)

/1 712 3 A= immutable.HashMap
// HashMap(E -> 5, F ->6, A ->1, B ->2, C ->3, D -> 4)

import scala.collection.mutable
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val mapl = Map[String, Int]()

mapl += ("One" -> 1)
mapl += ("Two" -> 2)

mapl("One")

val mapl = Map("One" -> 1, "Two", 2)
mapl("One")

TrieMap vs. ConcurrentHashMap

e scala.collection.concurrent.TrieMap
e java.util.concurrent.ConcurrentHashMap

£ o} 5 A4S B3 Thread-Safe Map.

e Reference

o https://stackoverflow.com/questions/29499381/what-is-a-triemap-and-what-is-its-advanta
ges-disadvantages-compared-to-a-hashmap

o https://www.researchgate.net/publication/221643801 Concurrent_Tries with Efficient No
n-Blocking_Snapshots

Tuple

o 73] w39 Collectionsol Z 3] 2] 9F-2-.

e Tuple22 7}#], = 2271 2] Argument7}A] 2] 4.

val tp = (123, "Hello", 1.23)
// val tp = Tuple3[Int, String, Double] (123, "Hello", 1.23)

print(tp. 1)

print(tp. 2)
print(tp. 3)

Class & Object
Nz oz gop Tolok @AY

e Procedure : Side-effect 72 93l 4] 4 3 = = Method (= Return Typeo] ¢l+=, Unit<l Method)
* static Member7} ¢lt}. ] Al, Singleton ObjectE A& 3ttt
¢ Java+= Field, Method, Type, Package®] 47} %] NamespaceE zr#] vt Scala+= Field, Method £ 27}
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Z] Namespace zt=
o Field7} Parameter§l+= Method= Overrided 4= it (A & 5 Y A] 3tt})
= o] 22 JA R 72 Classol &2 ]9 Fielde} Method& Ao & 4~ flth.
o PackageXx Field @ Method =] & NamespaceE &3} o]+ Singleton Objectoil A Field
2} MethodE import3a}7] 9] 3l A t}.

Access Modifier

Modifier |Class Companion|/Subclass/Package
public (default), Y Y Y Y
protected Y Y Y N
private Y Y N N

e Y : Field/Method 2 7}5
e N : Field/Method FZ &7}

Class

3

* Javag} &2 Class o] 57} Class7t 23 | 5t o] 5] 2

o
Ul
ko
N
z0
[o
v
&)
ol

class Person {
// member W9} Getter/Setter A<
¥

Constructor

Primary Constructor

o 3 A2 Aputo] Super Class] A A £ 75!

/] oFef 2} Zo] classE A23d member W52 private val
I101% e M3 4 9.
class Person (name: String, age: Int) {
def getName: String = name
def getAge : Int = age
}

/1 oFef e} Zo] classE A ast™ member WM4EL public val
/// val& AAgdo =z Getter AHA. ".name", ".age"= F.
[/ B2 Wy Ho] 2 4 90, o] & ke AT+ 8l2.

Ledyx WIKI - https://wiki.ledyx.xyz/



Last update: 2021/03/24 08:18 language:scala https://wiki.ledyx.xyz/doku.php?id=language:scala

// Class H 9 21x52 "Class Parameter"z}al x] %3l
// Scala Compiler=uH##&<o=2 Class Parameters 7]‘?}_E Primary Constructor(=
/‘§ A ;(].)E /\g S| {5}1;]_

[11 712A o7 Scalag Constructor:=Class Parameter& AAsHA] =1}, valS Eo|H A
ek,

class Person (val name: String, val age: Int)

// Scala Compiler+=

// Class W&o glowA

// FielduMethod #eolo] S0 A k2 F=E
// Primary Constructoroj 4<]3tc}.

111 BA A3} F A println WAA &95.
class Person (name: String, age: Int) {
println("Created!" + name + " / " + age)

}

Auxiliary Constructor

« RE HZ QAR HLEAL 22 e Ao 23 T2 AARE SEe RER ADHoF gtk 2
= F A AE TEHA TEE 297 Qlth
o 3 2§24 Aputo] Super Classe] A A 3% 7}5!

class Person (val name: String, val age: Int) {
def this(age: Int) = this("meteor", age);

override def toString: String = name + " / " + age

}

Checking Preconditions

Abwl ol A4 F) £ try ~ catch, if ~ else of 4] Hof 4= gk
= A 71 A 23514 lllegalArgumentException A3, WA 2] 7} §1 2 ™ “requirement failed”

i o

MY ol
tlo oX

(2o

class Person (name: String, age: Int) {
require(name !'= null, "name is not nullable.")
require(age > 0)
override def toString: String = name + " / " + age

}

https://wiki.ledyx.xyz/ Printed on 2026/11/01 11:38



2026/11/01 11:38 21/32 Scala

Operator Defination

Operator Overloading.

class Person (val name: String, val age: Int) {
def +(p: Person) = this.toString + "\n" + p.toString

override def toString: String = name + " / " + age
}

object Client extends App {
val pl = new Person("hyuk", 30)
val p2 = new Person("meteor", 26)
println(pl + p2)

}

Method Overloading

Java®} 5 ¢ 3t Scala= Type
‘ambiguous reference' 27 &
% Method =5 &< 4= Ut}

$28}7] ul£ o] 253 Methode] Parameter Type 94 A7} glcha
g, 12] 37 Overloading X t} DEFAULT PARAMETER VALUESE o] &2 4

m{x' f”'°

‘apply' Method

'Default Method' &=+ 'Injector Method'#} 17 = & @ t}. o] = Method o] Eglo] 5= A}
76 = 7 QT

ofo
_(IJ_{L
2
fofs
e
=)
rlr

val 1 = List(1, 2, 3)

/] 22 2
printin(s"${l.apply (1)} ${1(1)}")

1 <l A1 9] 'List.apply(index)' A 8 A Ao & o]af & 4 U=, AAL T A4tol| 285 of of ghrh.
object

e class U] Al object® A 2} Javao] static classel of sF oj ¢t
o |InstanceE AT 4 gith 182 2 g 3] Constructor= A A &7}
e “Singleton" e 2 AAFstn g 3 F2o| H A g T A2HAT7E w502 7] b=t

o 7 EA A o A& Q= Side-effect Method = () 7} Service &2 9] Util 4 A& 713 25 A&

o
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Method)S & o+l AF8-3F+= Method A&

// Companion class
class Person (val name: String, val age: Int)

// Companion object
object Person {

def print(person: Person) :Unit = println(person.name + " / " +
person.age)

}

object Client extends App {
val person: Person = new Person("Amy", 11)
Person.print(person)

}

/* Amy / 11 */

Companion object

o] class o] & o] &2 object. 7 It 42l class+= “Companion class” k1l sttt Companion objecte}
‘apply' MethodE ¢]§3}o Companion class®] Factory Pattern 2 283 u] A}-&. o] uf], objecte] field=
o] “private” 0 & A A= o] lejetx H 75

Companion class$} Companion object= ¥lEA] Z-& A2 5} of| 9lo]oF FHrH

object DBConnection {
private val url = "jdbc://localhost”
private val user = "franken"
private val password = "berry"

def apply() = new DBConnection()
}

class DBConnection {
private val props = Map(
"url" -> DBConnection.url,
"user" -> DBConnection.user,
"password" -> DBConnection.password
)
}

// val connection = DBConnection()
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case class

AZ 0 2 823 MethodE A 4. (Kotling] 'data class'e} = 3t 7] d)

o DataE #g3t=d #&. 5, DTOZ /&

A= o 2 A AT = Methods

A5 © &2 Companion Object A4, “new” 2 2 3}#] ¢F-2-.
718A o 7 A AHe] Parameters-< 'val'.

Compiled}d '[a2 o] & ].class(class)’, '[&2 o] &]$.class(object) o] A A] & o}

°)lF | HA

a7

apply object|case classZ Instance® =

Factory method

unapply |object| .~ g
PPY PN s a4 gz g

Instance?] field=< TupleZ

ol

<3} Pattern Matching<j case class instance& A}

copy class |Deep copy!

equals class |Reference”’} ofd 24 =

e R =25 5% &+ o

hashCode|class |Instance?] field=<2] Hash co

r_?_% ne
n 2

ollectionso| Al 554 ol o]&.

toString |class |Field&<& Stringe 2 A3

object Practice extends App {
val person = Person("Luke", 33)
val copy = person.copy()
// Equals?
println(person == copy)

person.name = "“James"
person.age = 11

// Deep copy?
println(copy)

// Pattern Matching
val p = person match {

case Person( , 11) => "Original!"

case Person( , 33) => "Copy!'"

}
println(p)

}

case class Person(var name: String, var age: Int)

e Reference

o https://docs.scala-lang.org/overviews/scala-book/case-classes.html
o https://www.oreilly.com/library/view/scala-cookbook/9781449340292/ch04s15.html

Composition and Inheritance
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Override

Javaol A4t 1.57]F 2 & @O0verrideE WA 4 ot 2 #AWO] obdd] ¥k, Scalax ZA| gt} o] 2
ol & “-¢- <13} Override” & “fragile base class” 7} e = BAE =t

class Person (val name: String, val age: Int) {
override def toString: String = name + " / " + age

}

Abstract Class

Javag} H] a5}

e methode] abstractE £o| ™ <F= o}
o abstract:= class &2 abstract classE mix-ingl traite] methodw £ < 4 .
o B3| 7} ¢l 2™ abstract method & ¢l A3t} (o] = trait®s 5 )

e 237} 9l+= concrete methodE 3 & 4~ 9t

e Field”} 3}8}u)E gl WA= E Override & 4 gt}

abstract class Abstract {
/* abstract7} 2 9 3HA] &}, */
def values: Array[Int]
def sum = values.sum

}

class Detail(conts: Array[Int]) extends Abstract {
[* otef B2 2t ¥/
//override def values: Array[Integer] = conts
val values: Array[Int] = conts

Parameter field 3 2]

22 o] 59 A A Paramters} FieldE 5 A A9 3= &5 £7]. 54 Fieldo @53t o] & S5 93
7] 913} Boilerplace A A.

abstract class Abstract {
def values: Array[Int]

}

/] o}ef &} Zro] Z+E B Ao A ut ZHE o] =

R

/] &F3} 5 A valZ getter AA

tjo
&
ok
N
do
2

o3 ®

o] A4t}

M

\=)
=
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class Detail(vals: Array[Int]) extends Abstract {
override def values: Array[Int] = vals

}

/1 018 o}eh g} o] AT 5 2.

class Detail2(var values: Array[Int]) extends Abstract

Super classg] Constuctor 3 &

Java®] A9 A& o vhEA] F 1 Classe] Aot 22 FEjo) S T &3 super() & 3t
74 & ol o} 2ol Zrekstat 4= 9)

abstract class Abstract {
def values: Array[Int]
def sum = values.sum

}

class Detail(val values: Array[Int]) extends Abstract

/*

class Detail(vals: Array[Int]) extends Abstract {
override def values: Array[Int] = vals

}
*/
/* Super class(Detail) o] AR S =.*/

class MoreDetail(x: Int) extends Detail(Array(x)) {
}

Trait

Java?] Interfaced] 9L 3=

ok

EX)

Q]
=

o 5 7HAE A9 &tal Class7t & 5~ 9l
method +3d 5%
o & gl F 7HA - A3 A} Parameter &, supers ©]-8-¢ Method 784 w2l g
* Mix-in of /-2 Trait¥# vo] o} e} Class, Abstract Class =5 t} ¥ ).
o A A AL/ t/do] Classt TraitE F+x27 extends& Ak&-str}. o, Classe} TraitE = gHA
£ (Mix-in)gt 3¢ Class& W #] 7]& 3k}, o] & TraitE withE o] & 3}o] Mix-in 3o},
o Z, Java?] Interfaceg} 2] Class® 4+<; 0] 7}53ltH o] = | & 1 2 Class2] Method =
Override”} 2 g 3t AF3Foj| A ARg-Sh).

o

t} & 4= Qlt}. (Field <], £4) 7} 9l concrete

rlr

object Client extends App {
val x:D = new D
x.func
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11", Al 2gep"

}

trait T1 {
def func(): Unit

}

trait T2 {
private val greeting = "Hello, world!"
def func() = println(greeting)

}

class C1 {
}

class D extends Cl1 with T1 with T2 {
override def func(): Unit = println(" <, AlAFoH™

}

Stackable Modifications

object Client extends App {
val queue = new BasicIntQueue with Doubling
queue.put(10)

println(queue.get())
// 20
}

abstract class IntQueue {
def get(): Int
def put(x: Int)

}

class BasicIntQueue extends IntQueue {
private val buf = new ArrayBuffer[Int]
override def get(): Int = buf.remove(0)
override def put(x: Int) = buf += x

}

trait Doubling extends IntQueue {
// traito]A] superz F=& uj= override abstract7} Z 3.
override abstract def put(x: Int): Unit = super.put(x * 2)

}
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Scala

ol g TraitE mix-in P& o £A4 <9

V4 @ 8Z0 9l Traite] A5 E AL AT

ru

trait Base {
override def toString: String = "Base"

}

trait A extends Base {
override def toString: String = s"A->${super.toString}"
}

trait B extends Base {
override def toString: String = s"B->${super.toString}"
}

trait C extends Base {
override def toString: String = s"C->${super.toString}"
}

class MixIn extends A with B with C {
override def toString: String = s"MixIn->${super.toString}"

}

// println(new MixIn())
/// MixIn->C->B->A->Base

Type parameterization

Bounded Type

Type ParameterE &7 Classt} A 2] Sub type &=+ Base type o & A| 3t3}+= =,

Upper bound

TypeS Base type == Sub type & 3l =& A 3h3ke).

https://docs.scala-lang.org/tour/upper-type-bounds.html

<identifier> <: <upper bound type>
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object Practice extends App {
def check[A <: Parent](u: A): Unit = {
println(s"${u.name}")

}

// Runtime Error

// inferred type arguments [GrandParent] do not conform to method check's
type parameter bounds [A <: Parent]

check(new GrandParent("Jake"))

check(new Parent("Fred"))

check(new Child("Mike"))
}

class GrandParent(val name: String)
class Parent(name: String) extends GrandParent(name)
class Child(name: String) extends Parent(name)

Lower bound

Type< 39 Typeo & A d3F A == 3] Typeo] 45 = Base type = 3}L}=2 A s+atu).

<identifier> >: <lower bound type>
Type variance

Type parameterE € A|3t& o 7 vt= =9, Q] 7FA A (Type variance)2 Type parameter”} Base
typeo| 1} Sub type S =3 =2 &35 WHES A F @t

Scala| Java A4 A A]
+T |? extends T| Covariance (&3 4) X[T.,,J= XI[T12] Sub type
-T | ? super T |Contravariance (¥Fg*H AJ) X[T**]+= X[T12] Sub type
T T Invariance (2% 4)  |[XITl= XTI X[T,,] & X[T*7F X[TIE A S 5 gl

e Effective Javaoll A 1} 2 += PECS (Producer extends, Consumer super) 9 ]2} 22 7).
o Producer+= getter, Consumer+= setter
o Scalag] Functionl =& Java<¢] Functiong B g4 &3 715
= A A A2} -T1l+= Producer, =¥ A 212} +R= ®E2kgE e 2 Consumer.
o BF3}3) o 3l (A AFsl) Zho] Super typegld], Q1A E Wk (A F3=) Zho] Sub
typeo] ™ Super typeo] MethodE S &3 4 9l 2.
o o]¥ o] F & T12 F53 dlEe gt ol Avt 4] e d(Super type) o] of of gtk
= S 43 B = sk FAIS ERY

//
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https://github.com/deanwampler/programming-scala-book-code-examples/blob/mas
ter/src/main/scala/progscala3/objectsystem/variance/FunctionVariance.scala

class CSuper { def msuper() =
class C extends CSuper { def m() =
class CSub extends C { def msub() =

object AbsTypes extends App {
15338 A >FARA A

val f1l: C == C = (c: Q) => new C
val f2: C => C = (c: CSuper) => new CSub
val f3: C == C = (c: CSuper) => new C
val f4: C == C = (c: C) => new CSub
// Error!

[ o1z2t2 CEH:
£ O eAR}
*/
val f5: C => C = (c:
}

il

2 g8 Aoy, CE A= CSub
= Method7l &4 4 9t}

CSub) => new CSuper

Abstract types

https://docs.scala-lang.org/tour/abstract-type-members.html

import java.io.
import scala.io.Source

//

ol

2}

println("CSuper") }
println("C") }
println("CSub") }

rr

b

https://github.com/deanwampler/programming-scala-book-code-examples/blob/mas
ter/src/main/scala/progscala3/typelessdomore/AbstractTypes.scala

19 22E 383 AA

abstract class BulkReader {
type In // FAAR &Y= A A A g2
val source: In // H}Z oA 21 A3E Type<l "In
def read: String

}

T

class StringBulkReader

(val source: String)
extends BulkReader {
type In = String // &

// %% Ble] A7 el 3

& B A B

override def read: String =

}

source

class FileBulkReader
(val source: File) // 4+

SEEREEDE D
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extends BulkReader {
type In = File // 4 8] +As+

override def read: String = {
val sourcel = Source.fromFile(source)
try sourcel.mkString finally sourcel.close()

}
}

Parameterized types vs. Abstract types

e Parameterized types : Type parameter”} Parameterized typese} &# o] gle= A%
o List[A]ol A A= String, Int 31 o] &= A3 gl=.

* Abstract types : B} "W 7} A A o] &} A A vl -7
o §) ol AE B “gleTpaie S2to] ATk
Implicit Parameters and Conversions

Implicit Parameters

Currying &2 Lazy 9 359 AAE HAIH 2= A A kot AHA Y v P A o] 29 7] B3-S A
B wpy . W) 3H4 v 7 H S o) “implicit” S kol B9l

“Dependency Injection” 9] AJzZto 7 & 4= 9it}.

object Printer {
def print(num: Double) (implicit format: String) =
println(format.format(num))

}

// fmt7} =

object Practice extends App {
implicit val fmt = "%.7f"
Printer.print(1.11)

}

Implicit Class

AA A Type W3 o] = Instance®] Typeo] 574 Instance] Type<l A & 25 A&ste] 1 54
Instance2] MethodE 717 A ™ H oA & 4 Yt}

C#, Kotline] Extension Methods} v] 5231 7] 5.
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MEE I SHA 1 SHACE L £z ESof/gto] B g & SR Fo Bl & uff ARG

o« A2 3
o object/class/trait <ol & 2] = of oF I}
o ImplicitE A AstA = AAE Wotof gt
o Z+2 namespaceo] A object/class/trait o] & o] Zro}A = QH T}
= case Class= AHg3 4= Qi) (AH52 2 A4 5 += Companion Object w] &)

object Client extends App {
val uc = new UnaryCalculator(2)
val opl = uc ** 3
//val opl = uc.**(3)

val op2 = 3 ** uc // Error!

//val op2 = {3}.**(uc), A43L& ** MethodE 7}A 11 YA L.
println(opl + " / " + op2)

}

class UnaryCalculator (val v: Int) {
def ** ("pow : Int) = math.pow(v, “pow )

}

object Client extends App {
implicit def intToUnaryCalculator (initVal: Int) = new
UnaryCalculator(initVal)

val uc = new UnaryCalculator(2)
val opl = uc ** 3
//val op = uc.**(3)

val op2 = 3 ** uc
//val op = {3}.**(uc)

println(opl + " / " + op2) // 8.0 / 9.0
}

class UnaryCalculator (val v: Int) {
def ** (“pow : UnaryCalculator) = math.pow(v, “pow .v)

}
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