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Command Line
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# A A
sbt [Project Name]

# Build (Fat Jar AA)

## build.sbto]

## addSbtPlugin("com.eed3si9n" % "sbt-assembly" % "0.14.6")
#H#E7EQ

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

sbt assemblyty

e Scala Binaries (A& A}3})
o REPL(scala), ©= Compile(scalac)& ¢]&3}7] 9

:IQLL
i)
ko

# 4%

scala

scala> 1
res@: Int =1

#E8

scala> :quit
e
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 4<% 0

object HelloWorld extends App {
// class, main &5 AAA] 1= 7HHAR} args A 715!
args.foreach(print)
println()

}
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> 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 !

=il
)

Identifier

e A ALz} A o] (Operator Defination) Method 2} 9+ A] 2 ¥ &(Implicit Conversions)= ZFA 3131 F A3k
BEE AT S YA, TE AL hS4 L Bojmel e ARE Yo Rt Bast
Alphanumeric Identifier
1. Javas} 5 L3A J=X }E o' "'$' 7} 7F53Hu'$' Scala Compiler7F W 524 o 2 A A 1= A1 =}
o X85 ol O £ A0 B2 38 754 o] 917 0 2ol A8 £ HRL
2. A ASANYERZ, Camel Case ¥ 2 st} (Java 2 o2 MAX VALUEZ}Y, Scala:=
MaxValue)

Operator Identifier

e Javae} 7}% Z 2po] A = 3L}, o] & o] Operator Overloading©] 7}5. Methodof 7t A& 7}
o +,:, 7, ~ #, +, ++, :(Listo A 84 51E9]), i(Listo]]l TS List 71, <>, :— 5 AFE 715, o] Wl
4ol Xﬂ?ﬁol AT

 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

http://wiki.ledyx.xyz/ Printed on 2026/08/02 22:03



2026/08/02 22:03 5/31 Scala

Type Hierarchy

Any |EE type?] supertype. equals, hashCode, toString W A =7} & o] <.
value type2 3% &, non-nullable. Double, Float, Long, Int, Short, Byte, Char, Unit, Boolean<]
4491 B9,
AnyRef referenced type2 3 9, java.lang.Objecte]] tj-2-.
Nothing| = = type] subtype (i.e. bottom type) 2 2 value& 7}#] 11 Q) A] ¢t}
Null |2 E reference type?] subtype. keyword literal 'null'& gt = 7}Fx) 11 It}

AnyVal

Literals

Integer Literals
e C/lavaet 22 8 (0L &2 A &ete B-d)e A YA ¢+ 10337} 16319 2] 4.

String Literals

Raw Sring

Jz
Sl
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e
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4
e
fru
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(el
=)
rlr
M

SuZE 3" E o] &8kl I A (9, AN AR 23

object Test extends App {
// Javaol Ao 4B EFE2 2. 754 ol 4] 45
val strl = "Hello\n\"world\"";
println(strl)

/**
* Hello
* "world"
&

/1B, e RE 2T 29
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val str2 =
nnu IIHe'L'LO ,
"world"!

println(str2)

/**
* Hello

* "world"
&

& Yol 2249 Al gs &
val str3 =

#. o]F stripMarging 3t o)A &9 A A

|Hello,

| "world!"
""" stripMargin

println(str3)

Vit
* Hello

* "world"
*/

String interpolation

221 YKo %3 Al (expression)S W &FA] 7]

1

= A o|ZH ZAE S olo] &0

e 5: “$val” =2 “${expression}“y} 7 2 mapping.
e raw : EXg a2 =3,

o f:printf Fejo] A 2 A.

Description Example
val str = "9 * 9 ="
1 n * n
s |“$val” &2 “${expression}"“z} 37 22 ] mapping. e Sl $§££ S9N
* 9 * 9= 81
*/
println(raw"A\nB\\C\tD\bE")
raw E21d a2 &3, /%
* A\nB\\C\tD\DbE
*/
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Description

Example

printf e 34 2] 74.
${expression}%[format]

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

/**
* 3.1415927
* 009
*/

Symbol literals

o A2 W E()+ (LI + A

o Ths A1 27} F @ 3k uf AR Javag] enumeo] ) Clojure®] Keyword 2} v]<z.
o Scala®] Strong Type 1ofe]7] wh& el Weak Type e} = A}-8-2 uff AH§-.

o Clojure?] Keywordx & x}7] ApA1S Wik
°o.name ZEE FAE W3 75,

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!

Scalao] A =& ¢ 4kx}= Method!! A1 4 A © g Scala:= MethodE & &3t}

/** Binary Operator **/
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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 **/

/1 +,0,,~ 47}4].

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

/] AR5 H3HA] 9= MethodE ''o] L} 23 glo] 5=

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

Javag} & sttt

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(1l, 2, 3)
resl@: Boolean = true

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

Wrapper

A A EFY ol A ZH(value)o] Z+-& 2] H] L, eq/ne= JVM Heapoll A 3= (reference) v]x
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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

WA o] 7F

AA A o2 AAY W E(reduce, map, filter, reduce) 2 t) A7} 71531 7] Wl -l AHE-S AHA) 314}
Aol +EL2 Ty T FYIA gt

* 719 =24 break, continuet= EA3HX] =t (843 Adojd oA JFor=)
o o] breakE 231 At} scala.util.control.Breaks o] 9= A& AF-8& 4= 9Tk gk
o Alo] FEEE FolB & varjvalel @53 4= Utk (o] off, 7| B H o & ul& A 4ksttt. lazy loading
o] 2839 lazyE W ol Eo]AL)
o while2 Al 2 S+ 235 A 3= W4 varzk 2 2317] u 2o A& #HA 51

for

foreach 2t &A%t} 28 Y A 2 vkEst= 7 - Ul & sk~ (foreach, reduce, map, filter 5) o] &) s}
7) Wol S F97kobuE 2 B ool gk,

/* Collections */

//10 ~ 100

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

/1110 ~ 99 (] o gk A1 <))
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for (i <- 3 until 10)
println(i)

/* Iterator Guard / Filter. if ®&3dAlo] trued wjwtnt
("

for (file <- new java.io.File ").listFiles()
if file.isFile

if file.getName.endsWith(".scala"))
println(file)

/* %73 2 A M4 Binding */
SR ==
for {x <- (1 to 9)
y <- (1 to 9)
result = x * y}
println(f"$x * $y = $result%02d")

for-yield

<EXPRESSION>2] z}-& CollectionZ BF3}.

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

11 A2L7F 7] w2l 05 A =kt .
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 3huhe] 4ok 23stohd 5235 A= 715

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

case ex: FileNotFoundException => ex.printStackTrace()

case ex: IOException => ex.printStackTrace()
} finally println("done")
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o b2 Alo] 72, 49 npA7iA 2 A3z ghS wket) o] uj, finally 22 gh-& w2 Rth
e finallyol = g+-& uk3kat =] w1 Side-effect( 27 &8 &9, 5t AF5)uk 0] 2317}

/1 A3}:2

// Java d2oz finally Z ot returnEES YA HOoZ AL231H try/cathe] 23E5 9
oj2 7| Hrt.

/127 2 JavaolA finallys ol® 2325 F4 AYH = FE0]7] vl &.

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

/1 231
// Scala b‘iA]OEXP 6],
def test2(): Int = try
/I 48R o7 finallyol& gt

o= HU 2 7bg Aol whbe g ukasit,
1 finally 2
= AR&sHA] 24t

match

case?] th<t. Javast 2e] B¢lo] BBglo] of ® 44 grolehe ALg s o] ), match 2ol @ wlw T}
o B9l e 7 BA o2 BETh (28 W ¥ casex W @ 3Hs FEE 1 B k) e defaulte] o
S A3 FeAA FE gL v,

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 T2 - JE=A] Return Type WA, 29] oll+= *@EU}“
° P4 Ao) 71 A% Abgro] 97] 47 Return Type B A 8HE Al £
o “return” L2 A9, B 7.
« B B0 b BE A by
e Retury Type?] “Unit"2 Java2] void. =, Side-effectE €] 5l A vt Al 8] 5} += &=,
e parameter=valo]| 2 2 ZHE A &G 4= gt} (o] & &9 Call-by-referenceE o] £3}e = H$)
o ¥ oo P42 P T 4 ok

rl

¢ AR Y MAEE 2BEE AT 5 Uk 18U Bl 24 Side-Effectr} AL B4 el 2
SREEERERPERESLE PP LR N
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def sum(x: Int, y: Int): Int = {
X +Yy

}

19822 %8
def sum(x: Int, y: Int) = x + vy

// Unit 3=, Return gto] §l2< 9wl
// Type F2olgmg Return Typeo|Unit 4k 7}5.
def greeting(): Unit = println("Hello, world!")

Local functions

B

9] 3o 7.

def testl(x: Int) = {
def testl(y: Int) =
testl1(10)

}

X *y

println(testl1(5)) // 50

Placeholder syntax

92 FAA.

AEEL S

anj
N
N,
A
ofr
o
)
)
2,
ofr
o
rlr
i)
_,d
i
*
~~

val values = 1 to 10

values.filter((x: Int) => x > 5)

// filterd] oxl= IntE =& YA|F o] Jomg ek rhs
values.filter(x => x > 5)
I AENAOE o g8t ¥ 2eket 28 7

values.filter( > 5)

/1ot &t 2 &&= At
values.foreach(println ) // values.foreach(x => println(x))
/I 1A foreachs] QAAF7}F W &3k ) %] 7} Ve 7] w20l B2 7Hs
values.foreach(println)
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val funcl = (_:Int) + (_:Int)
println(funcl(1l, 1)) // 2

Partitially applied function

def sum(a: Int, b: Int, c: Int)
// sum TS Q). ol wf, o] ou|=
val a = sum

println(a(l,_z, 3)) // =

/1 o}eh o) o] HEAQ AR A SE T

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

/* Java9 A9 final(immuitable) =z 4

£ 7= ¥/
/* Javascripte} 5 4. */

/* A4 wpQl g */
var sum = 0
(1 to 10).foreach(sum += ) ;;

println(sum) // 55

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

scope2 */

=X+y

19222 23
X + (_: Int)
}

a.apply(1, 2, 3)

/1 7+ scopelo] viRIYH v}Z2E xE =24 AH

val closurel
val closure?

scopel(1)
scopel(2)

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

i)

a+b+c

sume] 2 E QA= 9o n),

2 7}538 219 B]E var(mutable) = A}
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Paramter & Argument

/* repeated parameter. 7} 29X} (variable paramter)<} &< 73 */
def testl (args: String*) = args.foreach(println)
testl("Hello", "world", "I")

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

/* named argument. <A} ATQlo] 1R} o] o7 HAY*/
def test2 (vl: Int, v2: Int) = vl + v2
println(test2(v2 =1, vl = 9))

/* default argument. <1%}9] zto] 912 A% defaultz k=2 vl A| A */
def test3 (vl: Int =1, v2: Int) = vl + v2
println(test3(v2 = 1))

Currying
F4E 17 AAR AT G 7hs. F 053 2E A4 E DL AL E D FLEY A4 LR 1)
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

£,
rlo

A9 18,

2
%
¥
td
—r
2
(o
fu
ol
N
N
o
g
>,
r (%]
R}
|
%

7121

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

http://wiki.ledyx.xyz/ Printed on 2026/08/02 22:03



2026/08/02 22:03 15/31 Scala

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 7FATh

Seq

A AR TE,

e ole) F BPoR API ARFRE A,
o “Indexing” o] & R 317}?
o “mutable state” 7} & 8 317}?

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

e immutable.LazyList+= immutable.Stream-2- o Al]. immutable.Stream &= 2.13%- €] Deprecated.
e immutable.ArraySeq += 2.13%-5 75 §l=Hl, i wtstd A5 Aol Al AR A A+ A1 ZHConstant
time)& 7} A= Vectorg AH&-3st=7 | 5.

List

Singly Linked List. SF¥-2o] 74/ AHA] &8, 9] o 7.

e :::: ListE o]o] By A2 -& List vk3+
e 11 Cons(2=) gt Ha2v, A 94§ 7]= List goll 4 3 Al 2-& List ¥kt

(A} Fa]z[7]$ List]

e mutable AE] = collecdtion.mutable.Buffer
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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(1l, 2), 2, 3)

List vs. Vector

A A Collections A5 ]

head tail apply update prepend append

List C C L L C L
Vector| eC |eC| eC eC eC eC
* C (Constant) : A4kol] A< Al Zbo] A&t (whE)
* eC (Effectively Constant) : 14tol] AbA /G A A1 7ke] A 2] =1], o] = Vectord] H o 2
key 329} 22 47 7} of| whet Gebd 4 Qi
e L (Linear) : 9 4to] A3 A]7ke] A At} £, Collections 3 7] 9 ¥ & 8}o] A 7ko] AT}

ZEF 0= head7} 99 X FZol 283 F$ Vector A,

Mutable

scala.collection.mutable.Seq

IndexedSeq _-=="1 Buffer
-~
- -
,
[
Arrayseq StringBuilder ArrayDeque ArrayBuffer ListBuffer
Stack Queue

o]} Hash
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Set

o Z+2 o] & 2] mutable, immutable | 7] 2] 7} 1oy Fe].

import scala.collection.mutable

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

/1 Q4 F7}

// Collectiono]valel Z-%, mutable package®] import Z Q!

/// setl.+=("b") <22 %d
setl += "b"

Map

// immutablec]7] Wl 2ol A48 2713 5 Q8. o]0l o] A4+ 8 ok 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 71 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")
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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

o1 73] @319 Collectionsol] Z3Hs 2] ¢k-2-.

e Tuple22 7}#], = 2271 2] Argument7} 2] x]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

xA oz gol Folok & ALY

e Procedure : Side-effect?-2 $] 3 Al 43 =] = Method (= Return Typeo] {1+, Unit¢l Method)
* static Member7} ¢l th. th4l, Singleton ObjectE A& 3kc}.
e Java+= Field, Method, Type, Package®] 47} X] NamespaceE zr#] vt Scala+= Field, Method £ 27}
Z] Namespace zt=
o Field”7} Parameterg¢l+= MethodZ Overrided 4 it} (A2 5 Y A] sttt
= o] 22 JA R 72 Classol &2 ]9 Fielde} MethodE Ao & 4~ flth.
o Packagex Field ¥ Method* & NamespaceE ¥ -3t ©]-+ Singleton Objectel A Field
2} MethodE import3}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
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e Y : Field/Method &= 715
e N : Field/Method = &7}

Class

e Javaet &2 Class o] 53 Class7t &4 & 3t o] 5] &

lle

et got Ay,

class Person {
// member W2} Getter/Setter A&
}

Constructor

Primary Constructor

o 5= 273 #Fko] Super Class®] B4 4 2= 715!

/1 o}e e} Z+o] classS A5t member W52 private val
I101% e ART + 9le.
class Person (name: String, age: Int) {
def getName: String = name
def getAge : Int = age
}

/] o} 2} Z+o] classE A3l member H4EL public val
/// val& AAstoZH Getter AA. ".name", ".age"=Z H=.
[/ B2 AW Hpo] Hod 4 93, o] S HAT = ¢S

// Class H 9] Qx5S "Class Parameter"zta x A 3sic}.

// Scala Compiler=yi & o=z (Class ParameterE 7|Wte & Primary Constructor (s
B AE A st

/11 71 2A o7 Scalag Constructor:=Class ParameterE A As5HA] =1}, valS EojH A
kin=s

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

// Scala Compiler:
// Class uUFof J oA
// FielduMethod oo S0 1A ¢

e

rlo
it
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// Primary Constructorel 4+¢] sttt

111 AR 8435 Aol println #AA] 9.
class Person (name: String, age: Int) {
println("Created!" + name + " / " + age)

}

Auxiliary Constructor

c RERZ AR YL 22 o) ao] 3 Oe AAAS FEeE RER Aok BT 2
= 3 AAE STEFA B 23471 ok
o 3 A4 A}uko] Super Classd] 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

o

Y ol
tlo oX

2o

.I

ol AE = try ~ catch, if ~ else o] A Wo]F 4= 9TH
Z A7) 2] 33519 lllegalArgumentException 248, W A 2] 7} ¢1.2 @ “requirement failed”

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

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

}

Method Overloading

Javae} = U skt Scala= Types 533817 uf &9l 233k Method 2] Parameter Type ¥ %] 237} 9t
'‘ambiguous reference' 255 =9. 18] 11 Overloading 2 t} DEFAULT PARAMETER VALUESE o] &2 4
. Method =& &4 4 Ut}

‘apply' Method

'‘Default Method' = += 'Injector Method'g} 2 = E & t}. o] = Method o] Eglo] 5= A1&3le] T E3H=
7= 2+ QlTh

val 1 = List(1, 2, 3)

/1122 2y
printin(s"${l.apply(1)} ${1(1)}")

9] oA 9] 'List.apply(index)' A& A4 & o2 o]a| g 4= =, AFAA - A Abof| &85 of of shr}

object

* class th4l object® Az Java<] static classel o 3F of <.
o InstanceE A4 5 ik 28 2= T38| Constructor= 4 < =7}

- T

e “Singleton” . & IE3tm 2 3 FH2o] HA] it 3t AAEAT WS X] 7] =T}

o U7 54 AA o A= Side-effect Method& (Bl 7} Service =2 2] Util A& S 713 &5 AR
Method)-& HolF+11 A}*"»G}— 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)

}
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object Client extends App {

val person: Person = new Person("Amy", 11)

Person.print(person)

}

/* Amy / 11 */

Companion object

o] class o] & o] 22 object. 7 3t A< classi= “Companion class” 2}l

slc}. Companion object<}

‘apply' Method & ©]-&3}o] Companion class®] “Factory Pattern” 2 # -8 uj] A}-&. o] ul], objecte]

fieldE o] “private” 2.2 A A= o] etz H2 75

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"

def apply() = new DBConnection()
}

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

// val connection = DBConnection()

case class

e 25 0 2 & .23} MethodS A 4. (Kotline] 'data class'$} =<3l 7] 3)

o Datas #2|3h=1 f+&. 5, DTOZ 78

712 A o 7 QA =Le] Parameters< 'val'.

A5 o 2 A A= = Methods

A5 © 2 Companion Object A A, “new” 2 Q 3} %

o} o
==

Compilesd} ™ '[&2o]&].class(class)’, '[£2 0] &]%.class(object) o] A} 4] F c}.

°)lF | HAA

a7

apply object|case classE Instance® 7=+ Factory method
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olF | #AA A7

Instance?] field &S TupleZ %3} o] Pattern Matching?i case class instance& A}
2R A= B

unapply |object

copy class |Deep copy!

equals |class |Reference’} otd #2322 55 AH(RE J=/t YA)o 2 v '=='25 T & & 4 9lth
hashCode|class |Instance?] fieldS 2] Hash code ¥13}. hash 7]} collectionsol| A 55 A of] o] &.
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) => "Originall!"

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
Override

Java®] 49 1.5 7|2 & @Overrides HA T 4 gl oyt AR o] obd
o1 3f “--<13k Override” 2 “fragile base class”" 7} A EH = &

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

}
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Abstract Class

Javag} H] a5}

e methode]] abstractE o] ¢+H T}
o abstract:= class &< abstract classE mix-in3t traite] method e 2 4~ 9t}
o B 7} 9121 abstract methodz Q14 glt}. (o] & traite 5 )

e B3 7} 9= concrete method& +3d & 4= Q.

* Field7} g}2}u| g gl+= W& =& Override & 4 Ut}

abstract class Abstract {
/* abstract7z} 223} ottt */
def values: Array[Int]
def sum = values.sum

}

class Detail(conts: Array[Int]) extends Abstract {
* obe 2L 2k ¥/
//override def values: Array[Integer] = conts
val values: Array[Int] = conts

}

Parameter field 3 2]

o
71ELT_."

[}

off
S

122) W4 A Paramters} Field S 5 A 4ol 8 @5 %7]. 54 Fieldd] @331+ o] & 5532 )
7] 9] 3} Boilerplace #) A.

abstract class Abstract {
def values: Array[Int]

}

ot
M

/1 ok o} Zo] 2o BAo| AW FEH o] &

/1 &3 F A vt2 getter A4

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

ftfo
KL

5517 $e) 2B e s REo A,
}

/1 o1& ohejo} Ze] 44T 4 92

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

Super class¢] Constuctor & &

Javas] 4 A& o nis
S = ope ok o] zhersted = gtk

>,
4z
td
@)
Q
wn
(V)]
o
o
o,
R
1o
iy
rlo
o
fuj
Lo
o
o,
N
>
i
}op
e
ol
ke
=
wn
C
©
D
=,
i
ofs
o
rlr
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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} =, */

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

Trait

Java¥] Interface®] J &2 o+

&
rf

3.

Q]
=

e = 71X E A 98} Class7} & 4= Q)
method +3d5%)
o & 4 gl= F 7FA] : A A Parameter -3, superE ©]-& 3 Method A & v}old]
o Mix-in th A2 Trait® gto] o} g} Class, Abstract Class 25 t} = o},
o A WA FE5/ 73T tf/do] Class< Traite F 27 extendsE AFg-sto}. o, Classe} TraitE =3HA
& (Mix-in)& 4% ClassE WA 7143t} o] % TraitE withE o] 83}o] Mix-in st}
o &, Java<] Interfaceg} 2 g Class= A< o] 7Hs3ttH o] = sl F & Classe] Method &
Override”} & 8 3} A3} A AF-2-3lT}.

rlr
o

o} &k 4=t} (Field 2], 24 7} %1+ concrete

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

11"k, Al Ao

}

trait T1 {
def func(): Unit
}

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

}

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

}

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 {
// traiteo]A] superz =& uj= override abstract7} Z 3.
override abstract def put(x: Int): Unit = super.put(x * 2)

}

o8 TraitE mix-in & v L4 &9

7bg @ =& o) 9l Traite] E75E AL AT}
trait Base {

override def toString: String = "Base"
}

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

trait B extends Base {
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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

E A Classit} A 9] Sub type == Base type 2 & A|3+= o},

Upper bound

Type2 Base type &=+ Sub type % s}l =2 A sl3tc.

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

Lower bound

Type< sl g Type L 2 A kst ALt = &l F Typeo] 2735 = Base type F shit= Al 3hetot.

<identifier> >: <lower bound type>

Type variance

Type parameter& @ A 814 = wh= &= "y gF] 7H¥ A (Type variance)& Type parameter~} Base
typeo]u} Sub type s 5515 % 235k

it
o
By
X,
rot
=

Invariance

o

T3,

Type parameter?] 7] & gk Type-parameterized class®] Instance+= < 2] 72 Parameterized type class
iR aah= g

class Item[A]

class Person
class Employee extends Person
class HomeMinusEmployee extends Employee

object Practice extends App {
// Okay!
val p: Person = new Employee()
val il: Item[Person] = new Item[Person] ()

// Error!
val i2: Item[Person] = new Item[Employee] ()

Covariance

AL
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Type parameter7} £ & Typel. & &

AT 4= 9l A&, (Sub parameterized-type - Base parameterized-
type) Type parameter ¢Fof] +& £t}

class Item[+A]

class Person
class Employee extends Person
class HomeMinusEmployee extends Employee

object Practice extends App {
// Okay!
val p: Person = new Employee()
val il: Item[Person] = new Item[Person]()

// Okay!
val i2: Item[Person] = new Item[Employee]()

Contravariance

Rl i

Implicit Parameters and Conversions
Implicit Parameters

Currying &2 Lazy | e8] AAE HA A 22 A4 5HA] ghot= A4l o) v s o] 29 712 gha AHS
St B W 3w s 5ol “implicit” S ol B2t}

“Dependency Injection” 9] A|Z+o g B 4= 9l t}.

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

}

// fmt7r A

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

}
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Implicit Class

kX A Type W3k o] & Instanced] Typeo] £4 Instance?] Typesl A A 245 A3sto] 1 EA
Instance 2] Method& 713 ZIA § K o] Al & 4= it

C#, Kotling] Extension Methods3} 8] =3} 7] =.

N2E oA g1 EPH oz e 2T s o)/ Hej 2 & Shr Bod T ) AL,

Ao

RS
o object/class/trait ¢tof] 7 2] =] of of gt}
o ImplicitE 41 915H7] gk QI xHE wFolof ghek.
o Z+2 namespace]| A object/class/trait o] & o] ZolA = AH .
= case Class= A8 4= itk (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), AHF3L ** MethodE 7IA 1L A =
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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