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Scala

e https://docs.scala-lang.org/
« 712A 02 Javag o Bk AAlSte] A8 SRR /]S,
° 21201 WAL VEL R V£,
Language, Scala, JVM, Object Oriented Programming, Functional Programming

84473

* JDK 1.8 o] 4 4%

Command Line

https://www.scala-lang.org/download/
e SBT (Scala Build Tools)

Scalag] Ant/Maven/Gradleg} vl uE = QL. A FHog 2 AE A, vff 3

e
ry
£

# 28 4d
sbt [Project Name]

# Build (Fat Jar A34)

## build.sbto

## addSbtPlugin("com.eed3si9n" % "sbt-assembly" % "0.14.6")
# =714

### A AAE jar §x : target/scala-[version]/*.jar

sbt assemblyty

* Scala Binaries (A& A}3h
o REPL(scala), ©@= Compile(scalac)

o

o] g7 93} B2

# A

scala

scala> 1
res@: Int =1

#=22

scala> :quit
=
scala> :q
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IDE

- Intellijo]] 7] &2 o 2 SBT W& . Intellijgt A %] 5} H ).

REPL A3 v}y

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

Hello, world!

o 7hd 1A} argsE o Y ®Fot “Hello, world!"E &3 5= ol 2] 2+

Script

« Compile 3}#] ¢¥11, Shell script X & AH-&

// class, main @& AAsHA = 7PARIAL args A 71Hs!
args.foreach(prin
println()

—+
~

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

Compile

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

App trait 44 0

object HelloWorld extends App {

// class, main 5 AASHA G 7FAAA args ARE 7Hs!

args.foreach(print)
println()

}

> scalac HelloWorld.scala
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> 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

AR 7H 9 el A g AL

o A2} A o] (Operator Defination) Method 2} A1 A W 2 (Implicit Parameters and Conversions)=
2257 FAR BAE T S QA W, R A 54 L Wolme & ArE Fou] R
7} B 83k

Alphanumeric Identifier

1. Javast oA A=A 2 ', '$' 7k b skt 'S Scala Compiler7h W 74 0 = A 4 of= A H A}
of| AR-§- k= of oF F Ao ]UE = 7573 0] 3L7] wiEoll ARgsi A= <t
2. A ASAD Y EALZ, Camel Case £33 it} (Java 3@ o2 MAX_VALUEZ}H, Scala:=
MaxValue)

Operator Identifier

. Javaa} 7}20 2 z}o] A = 3}t o] & o] 8§35} Operator Overloading©] 7}s. Methodol 9t 2 & 7}%.
o +,:, 7, ~, #, +, ++, u(Listo] A 8.4 BB Q), (Listel] TFE List 371, <>, :— 5 AR 715, o] W)
Z o] 1115; o] itk

 Overloading oJ A]
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def *** (v: Int) = math.pow(v, 3)
AR S A& AP A

:(Cons; Construct) 2 &1+ A 4FA}+= right-associative. o] 2] 1w %] = left-associative

// left-associative
a *b *c
= (a * b)

* C
= a.*(b).*(c)

// right-associative
a ::: b :::c

=a ::: (b ::: C)
=b.:::(c).:::(a)

Mixed Identifier

Alphanumeric + Operator. | & ] myvar_=. Scala Compiler”} PropertyE 2] 35}7] ]3] JFEH oz
3.

Literal Identifier

ARg-3tm Runtimeol] A A4 & = 9l= EAHE A A. o] & ©]-& 39 o ool = W1} Method

/1 ote) 2=+ Compile 3 Ao FA| 7} girt.

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

show( val’)
He

e val : Immutable
e var : mutable

Type
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Type Hierarchy

(=]

Any |3 E type?] supertype. equals, hashCode, toString Wl A =7} A 2] H.
value type-& 3 &, non-nullable. Double, Float, Long, Int, Short, Byte, Char, Unit, Boolean2]
&9 B
AnyRef referenced type2 3% &, java.lang.Objecto] o -5-.
Nothing| = < type<] subtype (i.e. bottom type) . = value& 7}x] A 9kt
Null |2 = reference type$] subtype. keyword literal 'null'& Zte 2 7}x] 31 T}

AnyVal

Literals

Integer Literals

* Cllavas} 22 871 (002 A &sHe 345 8)2 A UsHA ¢S 10274 16215 A 9.

String Literals

Raw Sring

Bkl
r [

“]é]_ 7/_\]” Zmi

filo

SuZE 37 (""" E olgste] T Wi A E

object Test extends App {
// JavadlAel AR E4 AL £H. 7HEg o] 4 9=
val strl = "Hello\n\"world\"";
println(strl)

/**
* Hello
* "world"
&4

I, A BFIHE =9
val str2 =
""'"Hello,
"world"!

println(str2)

/**
* Hello
* "world"
*/
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/115 32 EAEY A4S &7 o] F stripMarging 3ta o] d 33 A A
val str3 =

muoan |He'L'LO’
| "world!"

"t o stripMargin
println(str3)
/**

* Hello

* "world"

*/

String interpolation

AR UF-oll &3 4] (expression)= WA 7l € A. o] 24 EAE S o]0 2ol A Al kA o] FobAl.

e s: “$val” =2 “${expression}“} g7 2o mapping.
e raw : EXg a2 &3,
o f:printf Feje] 34 AA.

Description Example

val str = "9 * 9 = "
1 n * n
s |“sval” -2 “${expression}"} 37 2:0f mapping.| PTNTLN(S $§§; ${9 * 9}")
*9 * 09 = 81
*/

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

raw TAE 2z 4. e
* A\nB\\C\tD\bE
*/

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

Symbol literals

o Zr2 w5 E() + (LI + A

o Ths A1 27} F @ 3k uf AR Javag] enumo] ) Clojure®] Keyword 2} v]<z.
o Scala®] Strong Type <101 ¢]7] wjZ o] Weak Type Fej = AH-&3 uf AHE-.
o Clojure?] Keywordx & #}7] AFA1S vk
o .name - g Exd HE 7}
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Array

e B E Z1& Method7} Q1+ AA 2 tfF 7] uf =9 Parameterd]] 3] Z3l+= &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")
// val fruits = Array.apply("apple", "banana")

Operator

Operator = Method!

ScalaoA] =& ¢ 4kA}= Method!! 42 2 © & Scalat= 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_-
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/] QA2 H 3R] k= MethodE '] &35 glo] 3=

val str = "Hello, world!" tolLowercase

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

Java$} 5 43tk

==, =2 Y A] e} ol A Fk(value)o] 2] v] 1L, eq/nex= JVM Heapol A] = (reference) v]

scala> List(1l, 2, 3) == List(1l, 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)
resl0®: Boolean = true

/] 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
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scala> "hello" capitalize
res6: String = Hello

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

W3 Ao 72

Az A o2 AAY v 335-(reduce, map, filter, reduce) 2 th A 7} 71531 7] W £ol| AHE-S AHA| 31A}
Aol F+EL Y B AYSA Yt

» 7|99 =2 X break, continue+= £ 312 =ttt (43 dojo o] A o)
o 20| break® 21 A t}™ scala.util.control.Breaks o] 9J= A& A}&3F 4= QJt}-- k-
o Alo] FEEE TF ol BERE varjvalol &3 4 Jtt. (o] W, 7]2 A o = ufE A4kttt lazy loading
o] F 23t lazyE W kol o))
o whileL A2 =7F 2= A A= W varZt D 8617 uf] Fof] A2 Z}A]| 514}

for

foreach &gk 243ttt 22} thA & v 8= 4-$ W& &5 (foreach, reduce, map, filter 5) o] &) 3}
7l W ol 583t B9 7t obld 2 B8 Ao Yt

/* Collections */

//10 ~ 100

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

/110 ~ 99 (] o gk A=)

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

/* Iterator Guard / Filter. if % &d4]o] trued
for (file <- new java.io.File(".").listFiles(
if file.isFile
if file.getName.endsWith(".scala"))
println(file)

gk 9%
)

1*%3 4 A |4 Binding */
772 £
for {x <- (1 to 9)
y <- (1 to 9)
result = x * y}
println(f"$x * $y = $result%s02d")
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for-yield

<EXPRESSION> 2] Zt2 CollectionZ w2t

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

/1 AZ7} @1 7] W&ol 05 A =kt S H).
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= & 3hupe] Ak z@a0E 225 A 7)s,
try {
val f = new FileReader(".")
} catch {

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

o THE Al o] %Li, et VA = AR ghe vhe D} ol wf, finally &2} g2 ™ Xt
e finallyoll = & RtstA] 2l Side-effect(2 3 &5 49, 9td A 3-5) 7 o] & 8kA}

/1 A3}:2

// Java P2 o=z finally Z ot return®E& WA Ho 2 AL23H try/cathe] 235 &
o] A "t

/12 Azl Javaola finally: oW 232 E JAF A3 E = FE o] 7] i &.

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

[l A3}:1
// Scala @2loz A J=HZ /b Aol i ghe ukshaic,
def test2(): Int = try 1 finally 2

/I A2Ao=w finallydl: gh2 AL&3HA] Wt
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match

case] v <k, Javas} 2] Bglel AHglo] o AH4zkol BhE A1g 7b%s. o] wl, match Sholl = W) 4
o B9 g AR Ao etk (284 H W case® ¥ WatE T 1 6192 wjerh) 'L defaulte] o
8] “g A3 LA A e L 9.

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 F<l A5 WEA] Return Type A, 29)ofl = A= 75
o G o] 21 A% Aberel ¢17] 47 Return Types B A8k 7l $+5.

e EE Xl st 2E A=t
e Retury Type2] “Unit”"2 Java<] void. =, Side-effectE 9] 3l A 1t A 3] 3l = <.

e parameter:=valo] B & 7H2 21333 4 Q) (o] & £ Call-by-referenceE o] &3tel = 4%

o & Qo FE AT 4 )

e AV R HlAEE 22T E AHT 5 vk 22 A 2 A Side-Effect7F A AW &4 B2 7
A ole] e KA Ffo] 2R A AL E EArh

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

}

9822 %8
def sum(x: Int, y: Int) = x + vy

// Unit 3=, Return gto] §l2< 9wl
// Type FEo]52g Return Typeo] Unit Ak 7}5.
def greeting(): Unit = println("Hello, world!")

Local functions
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T4 S0l 7.

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

testl1(10)

}

X *y

println(testl1(5)) // 50

Placeholder syntax

F A A4

[* B

A=

it

o ZheFetA) 2 sk 3 v/
val values = 1 to 10
values.filter((x: Int) => x > 5)

// filterd] Axt: IntS W== HA o glonz Pk s
values.filter(x => x > 5)

[ AAZEANAROE o]-§3Hd o 2t
values.filter(_ > 5)

L)
rok
==
ol

3 7}

/1 otefet 22 S8 = HAt
values.foreach(println ) // values.foreach(x => println(x))
/I 1A foreache] QAAp7}F W &3k ) X 7} e 7] w20l A2 7Hs
values.foreach(println)
val funcl = (_:Int) + (_:Int)
println(funcl(l, 1)) // 2

Partitially applied function

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

// sum S Y. ol o, ¢ o= sumé] EE IAE v,
val a = sum _
println(a(l, 2, 3)) // = a.apply(1l, 2, 3)

/] el sk go] R AR} HEE T
val b = sum(1l, :Int, 3)
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println(b(2)) // = b.apply(2)

Closure

/* Javad] A% final(immuitable) =& A Asjofwt A2 7}53k Ao v|3d] var(mutable)x A}
2 715 */
/* Javascripte} 5 4. */

/* 4 kel
var sum
(1 to 10

oSl

*/
0
f

reach(sum += _) ;; "2 ¥ (scope)el 9= sume gholl 4.
println(sum) // 55

/* 34 vkl */
def scopel(x: Int) = {
/*def scope2(y: Int) = x + vy
scope2 */

/1 2+ scopelo Rl H vl2E x& tj=2A 4H
val closurel = scopel(l)
val closure2 = scopel(2)

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

Paramter & Argument

/* repeated parameter. 7} Qlx}(variable paramter)2} 5 713 */
def testl (args: String*) = args.foreach(println)
testl("Hello", "world", "I")

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

/* named argument. <A AFEQlo] Qxle] o507 AP */

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

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

/* default argument. <21x}9] gto] ¢l& A% defaultz k=S vjg] A| A */
def test3 (vl: Int = 1, v2: Int) = vl + v2
println(test3(v2 = 1))
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Currying
F5E 17 AN AT BEA b5, 0F A4S 2E F5E DY A5 2= P FHI )
e A,

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

println(curriedSum(1)(2))

By-name parameters

B BT o A EA ARE G711 A A A

o] JA| F+E 1w AAE #5387 w2l 7} paramtere] Lazy evalution. 4572 o] 1 & 7kt

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

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

/1 74X

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

71EA o7 E¥(Immutable) Aej & 7} 2t}

Seq

. o}l F RO ARV ARTEE AH,

o “Indexing” o] & g 317}?
o “mutable state” 7} & 8 317}2
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Immutable
scala.collection.immutable.Seq
|
IndexedSeq LinearSeq
- [ - |
Vector Arrayseq MumericRange Range String List LazyList Queue

e immutable.LazyList= immutable.Stream-& th A|. immutable.Stream = 2.135- & Deprecated.
e immutable.ArraySeq = 2.135 8] £719 =4, Awtatd A 5ol A A AR AFS Al 7HConstant
time)S 7} = VectorE A}-£3}=7) o] =.

List

ZHAA 2. Ao 22 £2.

A

Singly Linked List. Sr.5o

o]
o i1 Cons(E=) gtar H2u, A 94E 7]E List ool 4F 91 ok A 2 List wh3t

e mutable A8 = collecdtion.mutable.Buffer

val testl = List(1, 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(1l, 2), 2, 3)
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List vs. Vector

Z ) Collections A% ¥] i

head tail apply update prepend append

List C | C L L C L
Vector| eC |eC| eC eC eC eC
e C (Constant) : ¢14ko] A4~ A 7ho] A Eth (w2)
* eC (Effectively Constant) : 14tol] AbA A A<= A]7ko] A 2] =1], o] = Vectord] H off 4 o]1} Hash
key ¥} 22 93 7} o whe} etz ¢ ek

_[]),] U2

e L (Linear) : dAAko] A& A 7to] AT} ollections = 7]l v] &3} A 7ko] A& T}

ZEFH O = head’} 99 91X FZol €83 7$ Vector A4,

Mutable
scala.collection.mutable.Seq
IndexedSeq _-=="] Buffer
f’## 2
[ ———
ArraySeq StringBuilder ArrayDeque ArrayBuffer ListBuffer
Stack Queue
Set

o -2 o] E2] mutable, immutable 317 %] 7} gloy F9].

import scala.collection.mutable
val setl = Set("a", "b")

/] 94 37}
// CollectlonO] valel 4%, mutable package®] import & Q!
/// setl.+=("b") &+ Z2x¥

setl += "b"

https://wiki.ledyx.xyz/ Printed on 2026/11/01 14:02


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

2026/11/01 14:02 17/31

Scala

Map

// immutablec]7] Wl 2ol A48 2713 & Q8. o]0l o] A4S 8 of 3.

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

import scala.collection.mutable
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} T 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

1 73] wabd Collectionsol 23w 2] oF<.

e Tuple22 7}A], = 227] 2] Argument7}#] 2] 4.
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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
712308 go} Fojok g AL

e Procedure : Side-effect 72 93l 4] A 3 =] = Method (= Return Typeo] ¢l+=, Unit<l Method)
» static Member~} ¢it}. tj4l, Singleton ObjectE A| &3ttt

e Java= Field, Method, Type, Package®] 47} ] NamespaceE zr#] vt Scala+= Field, Method & 27}
Z] Namespace zt+=

o Field7} Parameterg¢l= Method< Overrided 4= th (A2 F A A] dt})
» o) ZFo AR 7‘0 Classoll Z+& o] 29| Field2} MethodS Ao & 4 ¢l

o Packagex Field 2! Method %] & NamespaceE &1 3}+= ©]-f+ Singleton ObJectOHH Field
2} Method& import3}7] 9] 3 At}

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 HZ 7}+&
e N : Field/Method H = &7}

Class

e Javae} 2] Class o] 23} Class7t ZHA 5 31 o] E0] 2

=3

m[o

gertglontd

il

%

class Person {

}

// member W49} Getter/Setter A<

Constructor
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Primary Constructor

o = A 2}uko] Super Classe] A A 52 715!

/1 o} e} Zo] classE AA3H member H4-E2 private val
11913 % AAT 4 AL
class Person (name: String, age: Int) {

def getName: String = name

def getAge : Int = age

}

/1 o}2) 2} Z+o] classE A1A3lH member H4S2 public val
/// val& Az o=x Getter BA. ".name", ".age"= H.
[/ AR A o] HET 4 A, o]+ g2 WA = gl

// Class H <9 AA=<L "Class Parameter"ztil 2 3 sict.

// Scala Compiler=yl&do=z (Class ParameterE 7|¥te & Primary Constructor(
"§ A ;(].)F’— /\g Al e:;l.p]_

/11 71E2A o7 Scalag Constructor:=Class ParameterE AAsHA] =1}, valS EoH A
ek,

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

// Scala Compiler+

// Class W&o glowA

// Fieldiu}Method A ojof E0f IR 42 I=E
// Primary Constructoroj 4t<]3tc}.

111 BA A3} F A println WAIA] &5.
class Person (name: String, age: Int) {
println("Created!" + name + " / " + age)

}

Auxiliary Constructor

e REWZ AL TRl 28 Zolno] 28 OE AAAE S0 R A Zaof Br). 4
= F APAE TS B=E a7t Ik
o = A4 A}uko] Super Classd] WA 32 715!

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

}

Checking Preconditions

A w0 443 try ~ catch, if ~ else o A] Bo] it > Slch
=71 A 2314 lllegalArgumentException A3, WA 2] 7} §1 2. ™ “requirement failed”

N o

MY, ol

Mo oX
=AY
>

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

}
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 U3t} Scalas Typeg §5317] wj 2ol & &3t Method 2] Parameter Type 9% A3}7} ¢lthd
'‘ambiguous reference' 2 %5 &9. 18] 12 Overloading 2 t} DEFAULT PARAMETER VALUESE ©] &< d
% Method =& €4 4 Ath

‘apply' Method

'‘Default Method' &= += 'Injector Method'gt11 = & &t} o] = Method ©]| &5 Qo] T E AME31] TE3h+=
R =
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val 1 = List(1, 2, 3)

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

2] oA 2] 'List.apply(index)' & A4 & o & o]3

ol

ok
b
X0
i
>
re
[>
)
Mo
2
>
2
N
ofo
i)
2
o
ol
v

object

e class t] Al object® A2} Javae] static classel of st oj ¢t
o InstanceE YA T 4 ¢t 132 2 5413 Constructors A E7}
* “Singleton" 2 & Z-gstE & 3 H2o] HA] ¢ 3 AL AT 0] A A] =Tt
o T7 54 A A ol A& )= Side-effect Method & (¢t 7l Service &2 2] Util 43 & 713 &5 A&
Method)-& ©o}F 1 AH&-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 ©]& ] Z+-2 object. 7 3]t A2l class+= “Companion class”#ta gkt Companion objecte}
‘apply' Method £ o] -&3}o] Companion classe] “Factory Pattern”-& 283 uj] Al-&. o] u], objecte]
fieldE o] “private” 22 Al A5 o] = H 7t

Companion class€} Companion object= ¥lEA] Z-& A2 5} of| 9l o] of FHrH

object DBConnection {
private val url = "jdbc://localhost”
private val user = "franken"
private val password = "berry"
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def apply() new DBConnection()

}

class DBConnection {

private val props = Map(

"url" -> DBConnection.url,
"user" -> DBConnection.user,
"password" -> DBConnection.password

)
}

// val connection DBConnection()

case class

A5 0 2 783 MethodE 4. (Kotlin®] 'data class'e} 5 <
o Datag #st=t] f&. %, DTOE &
25 © & Companion Object A8 A. “new” 2 3}#] ¢FL.

o 7] H Ao g A A2 ParameterE-< 'val'.
e Compiles}Hd '[aa2 o] & ].class(class)’, [0

A= o 2 A AT = Methods

15

&1$.class(object)’

Hd)

Ry

o] ddtt.

olF | #A ek
apply object|case classE Instance& wH=+= Factory method
unapply |object Qsﬁtfrj\cejlcﬁ;ldf% TupleZ 3<% 3}o] Pattern Matching<j case class instance& A}

o2 T M7 o

copy class |Deep copy!
equals |class |Referencer} obd 224 ESA(RE e/ X))o Hla. '=='8% &% & 5 9o}t
hashCode|class |Instance?] field= 2] Hash code ¥k hash 7]4F collectionsol| Al 554 o o] &
toString |class |Field=<2 Stringe & A3}

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

33)

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

// Deep copy?
println(copy)

// Pattern Matching

val p = person match {
case Person( , 11) => "Original!"
case Person( , 33) => "Copy!'"
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}
println(p)

}

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

» 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

Override

Javad] B¢ 1.5 7|2 2 @O0verrideE BAI T 4 gl o A4 AHgHo] obd | WEH, Scalaw= 74 gt o] =
Q18 “¢ < 3+ Override” & “fragile base class” 7} A = A& Zo) &1}

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

}

Abstract Class

Javag} ] x5}

e methode] abstractE 2o|H ¢F= o}
o abstract:= class 5-& abstract classE mix-indl traite] methodw £ 4~ 9lth
o HA7} 9o ™ abstract method 2 <143t} (o] &= traite 5 Y)

e B3 7} 9= concrete methodE 3 & 4= Q.

* Field”7} 5}2}u] g Qi+ WA=E Override & 4 9t}

abstract class Abstract {
/* abstractZ} 2 3}#] ek} */
def values: Array[Int]
def sum = values.sum

}

class Detail(conts: Array[Int]) extends Abstract {
[* ole) F Ao ). ¥
//override def values: Array[Integer] = conts
val values: Array[Int] = conts

}
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Parameter field 3 2]

o o] 2¢] A4 2} Paramter} FieldS 5] A 2 8l v

1

=5

7].

m

7 Fieldo]| @33+ ol & 55

o
g

ot

7] %13t Boilerplace A A.

abstract class Abstract {
def values: Array[Int]

}

I1 ot ek o] 22 EH oA vt F5HH o]F< 7] sl E223 FEo] AAdd

11 &3} 5 Al

o] ufZ getter AA

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

}

/] o] & o} &} Zro] AT 4= 912

2 T MR-

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

Super class¢] Constuctor &

Javadl -5 &<

74 2 o} el o} o

2 WO MEA K8 Classe] 444} 22 Feje] AAAIS 55513 super() S s
| 2be81E 4 gleh

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 5=, */
class MoreDetail(x: Int) extends Detail(Array(x)) {

}

Trait

Java¥] Interfaces] & && 3= 3t

o T 71X & A2 3}a Class 7} & 4= Q)

L

9.

Q]
=

rlr
o

t} 3 2= 9t} (Field A o], 237} 91 concrete
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method +3d=%)
o & gl F 7HA 1 A3 A} Parameter &, superE ©]-&-3 Method A A v}¢ld
e Mix-in o A2 Traiti¥® ko] o}y 2} Class, Abstract Class 2+ t} € t}.
o A AA A&/ A T Abo] ClassE TraitE F% 7 extendsE AFg-3ht). o, Classe} TraitS S A}

2(Mix-in)& A% Class& WA 7]& st} o] 3 TraitE withE o] 839 Mix-in st}

o Z, Javad] Interface®} & 2] Class® A< o] 7153l tH o] &=

Override”} & g 3t A}3Fof| A AFg-SH.

object Client extends App {
val x:D = new D
x. func

/1794, Al Ao

}

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("<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 {

| F 22 Classe] Method&

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



Last update: 2026/10/24 07:03 language:scala https://wiki.ledyx.xyz/doku.php?id=language:scala&rev=1599659475

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 super® HZ& ufj+= override abstract’I 8.
override abstract def put(x: Int): Unit = super.put(x * 2)

}

o] 3 TraitE mix-in Y o -4 &9

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 ParameterS =7 Classtt A 2] Sub type &=+ Base type o & A 3+5t= W,
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Upper bound

Type< Base type =+ Sub type & &= #| 33k}

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

<identifier> <: <upper bound type>

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

Types 3l Type 2 & A gkat At = & Typeo] &35 = Base type & &} }= A g+ttt

<identifier> >: <lower bound type>

Type variance

Type parameterE € A|3t& o 7 vt= =9, e 7FA A (Type variance)2 Type parameter”} Base
typec]it Sub typeS 5E 3t =5 A-g ot Y-S A gtk

Scala| Java A4 A A|
+T |? extends T| Covariance (& 4]) X[T,,.]= X[T]2] Sub type
-T | ? super T |Contravariance (¥Fg*H A) X[T***]+= X[T]2] Sub type
T T Invariance (22w 4) |[XI[Tl= XTI X[T,,] & X[T* 7} X[TIE A& 5 ¢S
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e Effective Javaol 4] 1} 2 = PECS (Producer extends, Consumer super) 2] <} 22 7.
o Producer:= getter, Consumer+= setter
o Scala?] Functionl =< Javae] Functiong B ™ 44 &3 715
= AW A Q1A -T1l+= Producer, 735 Q12 +R& ¥HeHgk o 2 Consumer.
o u13}5) o 5= (A 4F5}=) Fko] Super typeold], Q1A W& (A& 5F=) Zho] Sub
typeo] ¥ Super type2] MethodE &3 4 15
o o] o] FE T12 55 dl'B et o] At 5 EFd(Super type) o] of of gttt
= <ab9) 43 ER]) — B9 FAISHEY

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

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

object AbsTypes extends App {
115449 A>T 2
val fl: C == C = (c: () => new C

val f2: C == C = (c: CSuper) => new CSub

val f3: C == C = (c: CSuper) => new C

val f4: C = C = (c: () => new CSub

val f5: C == C = (c: CSub) => new CSuper // error!
}
Abstract types

import java.io.
import scala.io.Source

//
https://github.com/deanwampler/programming-scala-book-code-examples/blob/mas
ter/src/main/scala/progscala3/typelessdomore/AbstractTypes.scala
11 9] 225 S&3t oA
abstract class BulkReader {

type In /] FARD BYS ARG A F=.

val source: In // HlZ $Jo|A A/ A Type<l "In"& A&

def read: String
}

class StringBulkReader(val source: String) extends BulkReader {
type In = String
override def read: String = source

}
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class FileBulkReader(val source: File) extends BulkReader {
type In = File
override def read: String = {
val sourcel = Source.fromFile(source)
try sourcel.mkString finally sourcel.close()

}
}

Parameterized types vs. Abstract types

o apoll A Tl o] 2 AT

e Parameterized types : Type parameter”7} Parameterized typese} & & o] gl A%
o List[A]o| A A= String, Int FSlo] & A3 Q1.

 Abstract types : E}?Q w7} AR o) &7} A x5k AL
o 9 AlE B “elerh et F2e] dAgh

Implicit Parameters and Conversions
Implicit Parameters

Currying £ g 9] JAALE WA A 02 A A JHA] Fols Al v A s o] ~e] 7] g
3w, W) 3k v 7 W S o) “implicit” S kol E ol

o

g

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

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

}

// fmt7} F<Hh

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

}

Implicit Class

GA1 A Type M3 o] = Instance?] Typeo] 57 Instance?] Type<l Z1 A & A5 A &slo] 1
Instance?] MethodE 717 ZA A& HolA & 4 Atk

A
o

C#, Kotling] Extension Methods3} 8] <=3} 7] =.
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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), A4 3L ** MethodE 7[R 1 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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