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Scala

e https://docs.scala-lang.org/
7|2 AH 0= Javag U gt A Gtoll A8 A QA SHO R 7<=,
* 21201 WAL 7E LR V%

Language, Scala, JVM, Object Oriented Programming, Functional Programming

8443

* JDK'1.8 o] 24

Command Line

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

SBT (Scala Build Tools)

Scalag] Ant/Maven/Gradleg} vl E = QL. A FHo g 2 AE A, vff 3

1]
rd
2

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.sbtoj

## addSbtPlugin("com.eed3si9n" % "sbt-assembly" % "0.15.6")
#3712

## AWAAE jar $9x : target/scala-[version]/*.jar

sbt assembly

Scala Binaries (A€ A}3})
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o183t/ 915 A2

e REPL(scala), ©@= Compile(scalac)

o

# A

scala

scala> 1
res@: Int =1

#55

scala> :quit
=
scala> :q
IDE

- Intellijof] 7] 22 o = SBT W& Intellij2t A %] 5} H ).
REPL A3 Wj
A2 Project Treeo]| A o} F Classol] &% g =73 “Run Scala Console”.
Hello, world!

o 7} 2t argsE Y ot “Hello, world!" & & & 8= o A 2HA4
Script

« Compile 37 ¢:31, Shell script 2] & AH&-

// class, main ¥5E AASHA] Fil= 7bAIA}L args ARE 7hs!
args.foreach(print)
println()

S

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

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

App trait A< 0

object HelloWorld extends App {
// class, main ¥+ AA3HA FuE 7FHIAL args AHE 7}Hs!
args.foreach(print)
printin()

}

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

App trait A< X

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

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

M
)

Identifier

)

AdA 7 9 el A Y AL

o A2} A o] (Operator Defination) Method <} &A1 A W 2k (Implicit Parameters and Conversions)=
A% RHL FA T 5 YA, BE ALY A5 Folmel e A3E Yo Fo
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Alphanumeric Identifier

1. Javasl 5 LA A &2 ', '$'7F 7He skt '$' Scala Compiler7h W74 0 = A /d 8= A H 2}
o A8 o] OF EA O 22 FE 540l 7] TR o] Aga AL T
2. A= A A Y2212, Camel Case %32 3t} (Java 3 2 2 MAX VALUE=Z}H, Scalas=

MaxValue)

Operator Identifier

e Javag} 7}d & xpol A = 3}t o] & o] &-31H Operator Overloading©] 7}5. Methodol| 9k A& 715

° +I .I - I #' +l ++I ::(
2 o] A7l ek,

 Overloading o] A]

Listoll A 24 Bl ¢), u(Listo]] o List 7h), <?>,:— 5 A& 715 o] of

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. ¢ &

/\g /\3 .

Literal Identifier

£ myvar_=. Scala Compiler”} PropertyE #| 93}7] g3 Wiz oz

£()2 -850 Runtimeoi A 91418 4= 9l EA1E A4, o & o] §5H8l of ool = W41} Method
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/1 o) T == Compile L A3fo A 7} itk

val ‘val' = 3;
def show( var  : Int) = println( var’);

show( val’)

Ll
e val : Immutable
e var : mutable
Type

Type Hierarchy

@nyRef (java.lang.Object)

<<

Any |2 E type?] supertype. equals, hashCode, toString W A =7} & o] <.
value type-& 33, non-nullable. Double, Float, Long, Int, Short, Byte, Char, Unit, Boolean2]
49) B,
AnyRef referenced type2 3 9, java.lang.Objectel] tf-2-.
Nothing = = type?] subtype (i.e. bottom type) . 2 value& 7}x] Q) A] ok}t
Null |= = reference type2] subtype. keyword literal 'null'& xS 2 7}A] a1 it}

AnyVal

Literals

Integer Literals
» C/lavast 22 81 (02 Al &st= A-3) S A 9shA] 945, 10302 16718k A .

String Literals
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Raw Sring

SZuEE374(""E o1&t I W

4z
Ao
Y
g
o
1L
o
[
=
fru
ke
rv (
o
rlr
Ao
)
{fie#
of
i)
=
O (
=
—z
e
%

object Test extends App {
// JavaolAe R S5 £H. 7tEAd 0 4 g
val strl = "Hello\n\"world\"";
println(strl)

/X
* Hello
* "world"
4

/159, Y BT IYE &9
val str2 =
"""Hello,
"world"!

println(str2)

/**
* Hello
* "world"
&

/118 3™ AL A4S E7. o) F stripMarging st o] 53 A) 7
val str3 =

noan |He1'l-0’
[ "world!"

""" stripMargin
println(str3)
/X

* Hello

* "world"

*/

String interpolation

AR U ol & 4] (expression)S WA 7= A. o] 24 AL & o] o2 A kAl 75 o] FobAl.

e s:“$val” 2 “${expression}"T} 37| 22 o] mapping.
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e raw : EXg a2 &3,
o f:printf Fejo] A2 X A.

Description Example

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

s |“$val” =2 “${expression}“z} 7| 2~ o] mapping.

println(raw"A\nB\\C\tD\bE")

raw TAYE A9 E 9. /%

* A\nB\\C\tD\bE
*/

println(f"${math.Pi}%.7f")
println(f"${3 * 3}%03d")
f printf el o] & 4] 2] A.
${expression}%[format] /**
* 3.1415927
* 009
*/

Symbol literals

o Zo w3 () + (LIl + AP

o T A7 E 2 S off AFE- Javae] enumo] v Clojure ] Keyword 2} vl .
o Scalag] Strong Type 1o o] 7] uj ] Weak Type 3 e] = A& uff AL-E-.
o Clojure?] Keywordx & =}7] ApA1S vk
o.name Z=2 FAE HE 715

Array

e = 712 Method7} & 21 A 2 t}2 7] wj £of Parametero] 3] &3t= &2 ()& A& 3t

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

Operator
Operator = Method!

ScalaoA] 2 & ¢ 4-A}= Method!! 42 2 © & Scala= MethodE %31t}

/** Binary Operator **/

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

"Hello, world!" indexOf 'o'
// "Hello, world!".indexO0f('o")

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

/** Unary Operator **/

/] +,0,\,~ 47}A).

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

/1 QAAE A3A ¢F= MethodE "o 235 §lo] 35

val str = "Hello, world!" tolLowercase

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

Java$} 5 43tk

==, =2 Y A] e} ol A 7k(value)o] 2] v] 1L, eg/nex= JVM Heapol| A] = (reference) v]

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

http://wiki.ledyx.xyz/ Printed on 2026/08/02 20:37



2026/08/02 20:37 9/32 Scala

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

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

[l F9]!
scala> ("He" + "1lo") == "Hello"
resll: Boolean = true

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

W@ Ao &

AA A o2 AAY HZE(reduce, map, filter, reduce) £ th A7} 715-317] Wl F ol AHE-S AHA| 31AT
Ao] B2 I+ B PSR gt

* 7|99 =24 break, continue= EA 812 =t (T3 Adojofl oA o)
o 20| breakE 2 3 A t}d scala.util.control.Breaks o] 9= A& A3 4 QTh--- gt
o Alo] FEEE TF ol BR varjvalol &5 4t (o] o, 7]2 A 0 = upE A 4kttt lazy loading
o] 2 31d lazyE W kol o))
* while2 tAl 2 S+ A& A F et W varzt L 83H7] w2 ol AHE-S A 81t
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for

foreach 9t &%
7w 2ol 53 A7 ofyd 2 24 o] gloh

/* Collections */

//10 ~ 100

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

/1110 ~ 99 (] th 5t A1 2))

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

/* Iterator Guard / Filter. if 3% 3d24]o] trued uwjgh Hl&E */
for (file <- new java.io.File(".").listFiles()
if file.isFile
if file.getName.endsWith(".scala"))
println(file)

[* 53 2 JA] A4 Binding */
/| F7 &
for {x <- (1 to 9)
y <- (1 to 9)
result = x * y}
println(f"$x * $y = $result%s02d")

for-yield
<EXPRESSION>¢] 7t Collection® ®+3}t. (map 3 22 &3

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

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

println(timesTable)
// Vector(1* 1= 1, 1* 2= 2, ..., 9* 8

f3tch 28 thAl 2 vk E st = A4S W &4 (foreach, reduce, map, filter 5) o] &) 3}

(o]
*

(o]
I

81)
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try-catch

o try, finally= o 3hute] 2wk

e

Forid 385 A7)

o

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

} catch {
case ex: FileNotFoundException => ex.printStackTrace()
case ex: IOException => ex.printStackTrace()

} finally println("done")

e T}E Ao X, S} up A& A E S vkslel 1:} o] ufl, finally 2] g+ w e At}
e finallyol| &= g2 ¥H3H351x] 21 Side-effect(Z2 3 &+5 & H, 3+ A F5) T o] 8314}

/1 A3}:2

// Java d2oz finally Z ot returnEES HYA|HOo & ALL31H try/cathe] 235 9
o) 227 Wk,

/12 RE Javacl A finally: ofw AuzE 4 A& 7Fo] 7] &,

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

/1 A3} 1
// Scala b‘iA]OEXPO ]»
def test2(): Int = try
/I A8ARo= finallyol= gt

SHUR 7P 2 oo vt ghe whakaio)
inally 2

S
1f
2 AHg3A 2R},

match

cased] <tk Javael 2] el Aaglol of| Argtolgtx ARS 7Hs. o] wl, match Sholl @ = vtk
OB S 7| Ao gET (1A F W caseE H| W 3l= FEE L EFY S wpEt)) 'S defaultel o
5ok A s G A A b2 3= o m.

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
}
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Functions

o A T2 P+ HL A] Return Type W A], 7129 o] = AgakﬂL
< Abgrel ¢17] 47 Return Type S B A3 7l £&
o “return” —TL—E—% AEl, ek 7S,
« RE 2o shid T3 A2k bs
e Retury Type9] “Unit"2 Java¥] void. &, Side-effect& 93] A 7t A 3 3= &=
e parameter=valo] 22 kS &G 4= gltt. (€ =9 Call-by-referenceE o] &35+
o B oo P42 P T 5 ok

3
it
ri
0

oM,

P A Gl WA E ABEE AT S Slc T2 B 24 Side-Eifect7} 51711 B 2
o|9)e] R el o] AT F¢ £ BT E BT}
def sum(x: Int, y: Int): Int = {

X +y

}

191822 %8
def sum(x: Int, y: Int) = x + vy

// Unit &<, Return zlo] 9125 9fm|.
// Type FEo] 527 Return Typeol Unit Ak 715,
def greeting(): Unit = println("Hello, world!")

Local functions

n

Sl F4e0l 7hs

def testl(x: Int) = {

def testl(y: Int) = x * vy
test1(10)
}

println(testl(5)) // 50

Placeholder syntax

X
=2
B
%
5
it
i
L
i)
ofs
ok
X
N}
oX,
ofr
ol
rlr
ok
i)
&

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

// filters] Azte IntE = E HAH Jlonz Ak rhs
values.filter(x == x > 5)

[1 A EA RO E o] §3Ha o] 72k
values.filter(_ > 5)

rd
M

3 7t

W

/1 okl e S8 = Ak
values.foreach(println ) // values.foreach(x => println(x))
/1 2849 foreachd] A7} H&st 9] 2] 7} vref7] wf 2ol A =k 715
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 + cC
// sum TFE U ol wf, _8 oml= sume] EE JAAE 9.
val a = sum _

println(a(l, 2, 3)) // = a.apply(1l, 2, 3)

/ Yehet 2ol REAY LA 4B A

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

/* Javad] A final(immuitable) =& A Asjofwt A= 7}53k Ao v|3d] var(mutable) = A}
& 7hs. %
/* Javascripte} 5 4. */

[* W= alel g */

=0

(1 to 10).foreach(sum += ) ;; vFZ % (scope)°l A= sume kol 2.
println(sum) // 55

[* g mpQl e */
def scopel(x: Int) = {
/*def scope2(y: Int) = x + vy
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scope2 */

11919} 22 %4
x + (_: Int)
}
/1 Z+ scopeld viQIQH v}Z2E x& =24 24

val closurel scopel(1l)
val closure2 = scopel(2)

println(closurel(10)) // 11
println(closure2(10)) // 12

Paramter & Argument

/* repeated parameter. 7} <Qlx}(variable paramter)e} 5 713 */
def testl (args: String*) = args.foreach(println)
testl("Hello", "world", "!'")

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

/* named argument. <A A&glo] Qxte] o]g o7 AL */

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

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

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

Currying
F5E 17 AN AT BEA b5 0F A4S 2+ F5E DY A4S 2= P FHI )
e A,

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

println(curriedSum(1l)(2))

By-name parameters

Zh A5 R Eeglro 2 JUletH A o zE d 7|1

£

A% AE
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def testl(b: Boolean) = b
testl(2 > 1)

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

/1 744

def test2 2(b: => Boolean) = b
test2 2(2 > 1)

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

7187 o 7 29 (Immutable) AE] S 7} Th
Seq

A AR TE,

« obe) T BHoR AP ARTF2E HH.
o “Indexing” o] & R 317}?
o “mutable state” 7} & 8 317}2

Immutable
scala.collection.immutable.Seq
|
IndexedSeq LinearSeq
- ] | - ]
Vector Arrayseq MNumericRange Range String List LazyList Queue

e immutable.LazyList+= immutable.Stream-2- tAl]. immutable.Stream &= 2.135- €] Deprecated.
e immutable.ArraySeq = 2.135- 5 F715 =4, A5t A 5o A AFEAF A4 A] 7HConstant
time)S 714 = Vectorg A-&-3=4 o] 5.
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List

Singly Linked List. 9F&-3of] 571 AHA]

Cde H2e =T

rﬁﬂ

e . ListE o]o] o] Xj =& List w12
e i1:Cons(Zx) gt H2v, A 94

Ho

il

7] List ekoll 4 J gk A 22 List wh2h

(M) ¥4]: (7] List]

e mutable A 8] += 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% ¥

head tail apply/update prepend append

List C C L L C L
Vector| eC |eC| eC eC eC eC
e C (Constant) : 91 4ko]l 44~ A] 7o 4 At (wl5)
* eC (Effectively Constant) : 14kl AR A} A4 Al ZFo] Z 2=, o] = Vectore] o 2 o]} Hash
key Fx o} 22 A7 71 o et 22t 5 QU
* L (Linear) : A4tell A3 AJzto] A”ith Z, Collections = 7] of| v] & 5lof A]Zbo] A =T

ol

ZEFH o2 head”7} 99 Y Aol DR3F 3£ Vector A d.

¢

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

E 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

o1 73] @19 Collectionsol]l Z3He 2] k-2

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

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

print(tp. 1)
print(tp. 2)
print(tp. 3)

Class & Object

A&A oz Fo} Fojop ¥ AY

1.23)

e Procedure : Side-effect7t& 93| 4] A 8 =] = Method (= Return Type©] ¢l+, Unit<l Method)

* static Member7} ¢l t}. ] Al, Singleton ObjectE A& 3ttt

e Java+= Field, Method, Type, Package®] 47} X 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 &} Z+o] classE A A3std member WHE2 public val
/// val& AAgd oz Getter AHA. ".name", ".age"= F.
[ 8LE W Ao J28 5 93, o] F g2 HAT = gls.
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// 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 Ao S0 JA gk F=E
// Primary Constructoroj 4t<]3tc}.

111 BA AT F A println WAA] &5.
class Person (name: String, age: Int) {
println("Created!" + name + " / " + age)

}

Auxiliary Constructor

e BERZ AR MLEAL 2L e ro £ 02 AARE TEes T2 Al Ze of g} 2
= F AAE TEHA BEE 297 Qlth
o 3 2§24 Aputo] Super Classe] B A A 3% 715!

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

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

}

Checking Preconditions

A} wl ol A3 A= = try ~ catch, if ~ else ol A Hold 5= 9ITH
% A17]1 7 %314 lllegalArgumentException 8. WA 2] 7} §1 2 W “requirement failed”

i o

M ol
Mo oX

2o

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

}
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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

Javae} & A3t} Scalae Types FF317] wi+ol & 33t Method<] Parameter Type & %] A3}7} Qlthd
'‘ambiguous reference' 2 %5 £9. 18] 12 Overloading 2 t} DEFAULT PARAMETER VALUESE ©] &2 d

% Method 5 49 + Sith
‘apply' Method

'‘Default Method' =+ 'Injector Method'2tal = &t} o] = Method ©] & ¢lo] 3 & AHE31] &3+

752 2m Ak

val 1 = List(1, 2, 3)

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

S oA ¢ 'List.apply(index)' 218 &4 Aoz o]s| & ¢ Y, A 222 Aibol] 285 of oF g

object

e class t] Al object® Az} Javao] static classef of st oj ¢t
o |InstanceE AT 4 gith 28] 2 7 g 3] Constructors A A &7}
* “Singleton" 2. & Z-5 3t E 3 HZo] HA| %= S AXEATF RIS A A g
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o th7ll 54 A Ao A&} & Side-effect MethodE (7 Service &2 9] Util 42 & 713 35 A&
Method)-& & o}+11 A3k 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 ]2 o] 22 object. 7 3t A<l classi= “Companion class”2}a st} Companion object$}
‘apply' MethodE ©]-&3}o] Companion class®] Factory Pattern & % &3t uj] AF-&-. o] ul], objecte] field=
o] “private” 2 & M A= o et H 75

Companion class<} Companion object= HEEX] 2 A 5} Yo 9lo]of st}

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

e Zl5 22 {83k MethodE A 4. (Kotline] 'data class'e} & &3t 7] )
o Datag ##| 3=t +&. 5, DTOZ 8.
A5 © &2 Companion Object A Al. “new” 2 2 3}#] &2,

o 7| B Ao g M2} Parameters< 'val'.

o 2% 0 2 XA = Methods

Compilesd} ™ '[& o] & ].class(class)', '[&22 0] &]%.class(object) o] A} 4] F .

°)F | HAA a7

apply object|case classE Instance® 7=+ Factory method

unapply |object

L i
T A=F T

Instance?] fieldE< Tuple®Z F% 3} Pattern Matchingol| case class instanceE A}

copy class |Deep copy!

equals |class |Reference”} old L2 A ESA(REHE 7l Y~

)o7 HI.'=='2 %

|
hashCode|class |Instance?] fieldE 2] Hash code ®FEL hash 7]4l collectionso| A 54

toString |class |Field&2& Stringe & A%}

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
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Composition and Inheritance

Override

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

}

Abstract Class

Javag} ] x5}

e methodol abstractE £o]H otH ¢}
o abstract:= class =2 abstract class& mix-ingt traite] methodwt £ ¢ 4~ Itk
o A7} 9o ™ abstract method 2 <143k}, (o] & traits 5 9)

e 237} 1= concrete method& 23 & 4= 9Jth

e Field7} s}&}n g ¢l WA= £ Override & 4 9t}

abstract class Abstract {
/* abstractr} @2 35HA] ¢kt */
def values: Array[Int]
def sum = values.sum

}

class Detail(conts: Array[Int]) extends Abstract {
/* oke} S22 ek ¥/
//override def values: Array[Integer] = conts
val values: Array[Int] = conts

}

Parameter field 3 9]

N

10 o] 2 9] A A =} Paramters} FieldE S A] Aol 3t= th= £ 7). E4 Fieldo] @F3l= o] 2 =E S 313}
7] §] &1 Boilerplace A| A.

abstract class Abstract {
def values: Array[Int]

}
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/1 okeh 9} Zo] & BR oA wt F2 o] 2L 33} S5 AW REo] APk
1 &3 F A vt2 getter A4
class Detail(vals: Array[Int]) extends Abstract {

override def values: Array[Int] = vals

}

/1 01 ohejo} o] A4 T 4 92

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

Super class9] Constuctor &

Javadl A dGs o nis
S = ofe o} o] zhersted = gtk

>
4z
ko
(@)
Q
wn
wn
1o
ox
ox
>,
1o
m
rlo
ot
fuj
Lo
ox
oX
N
R
et
fol
e
ofr
ok
=
(V)]
[
©
D
=
it
ofr
ke
rlr

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¥] Interface®] J &2 o+

&
rf

9.

Q]
=

o

o 7 7FA& Aol star Class7h & = 91
method 735 3)
o & gl 7 7HA - /3 A Parameter 9, supers ©]-8-¢F Method 74 4 niel g
e Mix-in thAFL Trait¥ uko] o}y g} Class, Abstract Class =5 t} " t}.
o A WA FE5/FA3E tf/do] Class< Traite= F 27 extendsE AFg-str}. o, Classe} TraitE E3HA
& (Mix-in)& 3% Class& WA 7]& 3t} o] & TraitE withE ©]-8 3] Mix-in 3t}
o &, Java?] Interface2} &g] Class: A< o] 7bsstth o] = a| & = Classe] Method &
Override”} & @ 8t A} 3ol A AL-&-SHrt

rlr

o} & 4= 9t} (Field 2], ¥4 7} 9)+= concrete

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

}

trait T1 {
def func(): Unit
}

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

}

class C1 {
¥

class D extends C1 with T1 with T2 {
override def func(): Unit = println("<Hd, 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 {

// traitolA superz =& ul:= override abstract’} 22.
override abstract def put(x: Int): Unit = super.put(x * 2)

}
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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.

http://wiki.ledyx.xyz/ Printed on 2026/08/02 20:37



2026/08/02 20:37 31/32 Scala

MEE I SHA 1 SHACE L £z ESof/gto] B g & SR Fo Bl & uff ARG

o A 3
o object/class/trait <ol & 2] = of oF I}
o ImplicitE A AsHA] o= AE whotof gt
o Z+-2 namespacecl 4| object/class/trait o] & ©] ZolA = QFHE T
» case Class= AH2 & 4= gith (A5 2 2 A4 == Companion Object ] &)

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}X 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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