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Clojure

https://clojure.org/guides/getting_started https://clojure.org/guides/learn/syntax
Language, Clojure, JVM

a4 +5

Console 7|4t

https://clojure.org/guides/getting_started
Leiningen

* https://leiningen.org/
o Mac : http://www.hildeberto.com/2015/07/installing-leiningen-on-mac-os.html
= Abdol brew A2 2

Build 2 o]&4 #e] =+ npmi} 22 9 &. (Windowse] - A5 Installer= A-&.)

# Project A4
lein new app project-name

# Project A3

## 3% Project Directory ¢ %o
lein run

#Z2AE WZ (AP7M53 jar FL BHE7))
## 3% Project Directory ¢ %o

lein uberjar
java -jar ..\target\uberjar\~~-standalone.jar

Reads Evaluates Prints Loops

FT H2rE T

lein repl
Luminus

e http://www.luminusweb.net/
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MVC Framework

#leiningeno T ¢4 =2 A E LA
lein new luminus my-app

cd my-app

lein run

$(document) .ready(function() {
$('select').material select();
});

(.ready (jquery (js* "document"))
#(.material select (jquery (js* "'select'")))))

Intelli)

https://cursive-ide.com/ http://manmyung.github.io/2015/03/17/post.html http://archive.is/CseCi

o Stk 2 2o “Strucural Off" & EejoF Z& HH o] F YA}

@57 43

e Load file in REPL 9j] Alt+L
o dA) &A3} A cljE replat AA A 7T
* Send form before caret to REPL i Alt+]
o AXN A vtz A gE F e
» Send top form in REPL of Alt+K
o A AME 2T J= FTE FUHEh
o Drag® Mel5< &5 7l

HES

Form (8 4): g 23t 3=
Expression (41) : Clojure2] Form
Evaluate 7}) : Clojure?] Form< A A+

var : def/defno. 2 A A F Immutable value

Lexical Scope : & 24| <lol /H gk ulel o] 5 &3k W9
Higher-order function(a2x} <) : 345 AAE H A Y T8 WHehst= 3
first-class function(13 &+4) : ﬂi} StE 19 2A (Ao Y

AaP)ror HAFet= 2
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kS

&

743 ®d
1. ghojzhe] RO«
2. 5 FHoll 2= 7159 9n]
1. ?2: 3k 9] wi3kzko] Boolean
2. |17t A E v T 9 ]
3.0 g7 3=

Ay F2

https://clojure.org/reference/data_structures

e I E 25 7%+ Immutable!! (ex. indexingS o] &3} 3k

tjo
B
o,
Mo
=

Symbol
of kol &} v gk 7). Javart Clojureol| A Al 3-8k S 7| A /S| 2 /A =/ HE

Keyword

H(E8)2E £7]. KeywordE 3743t 11 A4l 2 k&b et S A wl ol struct(7-2A) 1 Map2] Key 2 At

(def person {:name "Luke" :age 33})
person
=> {:name "Luke", :age 33}

Collections

¢ Immutable!
o 9AE A= T4E AFEstH A 22 Collections ¥k

¢ Linked List

oWl RE, ¢ R T ) LS A

o 949 index &=z &7}

> geto] obd nth F42 Y 4E 7HA &t} o] ), A4S 317] ) £o] getH o} =ejch
o conjE AHE-3HE “grof Y7t F7FE T
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ofr

A ol ol 8 AE F7 7}
‘(1 "a" :key +)
=> (1 "a" :key +)

(list 1 2

3 4)
=> (1 2 3 4)

AR Ae 2ot
(cons 1 '())
=> (1)

(first '(1 "a" :key +))

=> 1

A HA 84 A Q] YmA] 84 F7F
(rest '(1 "a" :key +))

=> ("a" :key +)

(last '(1 "a" :key +))

=> +

(nth '(1 2 3 4) 3)

=>4

(conj '"(1 2 3 4) 999)
=> (999 1 2 3 4)
Queue

(pop '(1 2 3 4 0 (2 3 4)

(conj '(123)4) ;; (412 3)
))
(peek '"(1 23 4)) ;; 1

Vectors

(]
e Array/Array Liste} v] =3k, 0-indexed collection.

o 219 index H 7l

; 84
[1 "a" :key]
=> [1 "a" :key]
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(cons 1 [1)
= (1)

(vector 1.0 1 "hello")
=> [1.0 1 "hello"]

(get [3 2 1] O)
=>3

(get ["hello" {:key "value"} 1.0] 1)
=> {:key "value"}

;e 37t

(conj [1 2 3] 4)
=> [1 2 3 4]
Stack

(conj [1 2 3] 4) ;; [12 3 4]
(pop [1 2 3 4]) ;; [1 2 3]
(peek [1 2 3 4]) ;; 4

Map

e {}
e hash-map, Ordered Map 5+ 7}A].

{:name "Luke" :age 30}
(hash-map :name "Luke" :age 30)

(get {:a 0 :b {:c "test"}} :b)
=> {:c "test"}

(get-in {:a 0 :b {:c "test"}} [:b :c])
=> Il.tes.tll

1} :c "This is default!")
C

({:a 0 :b 1} :c "This is default!")
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(:c {:a © :b 1} "This is default!")
=> "This is default!"

; key 2k 93t
(keys {:keyl 111 :key2 "hello"})
=> (:keyl :key2)

gl
(vals {:keyl 111 :key2 "hello"})
=> (111 "hello")

T 7H T
(assoc {:keyl 111 :key2 "hello"} :key3 12.3)
=> {:keyl 111, :key2 "hello", :key3 12.3}

(assoc {:keyl 111 :key2 "hello"} :key2 "world")
=> {:keyl 111, :key2 "world"}

S AHA
(dissoc {:keyl 111 :key2 "hello"} :key2)
=> {:keyl 111}

ey
(merge {:keyl 111 :key2 "hello"}
{:keyl 777 :keyX 123456})
=> {:keyl 777, :key2 "hello", :keyX 123456}

Sets

o #{}

A

#{1 2 3}

(hash-set 1 1 2 2)
= #{1 2}

(set [1 1 2 2])
=> #{1 2}

el
(conj #{:a :b} :b)
= #{:b :a}
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Al A
(disj #{:a :b} :b)
=> #{:a}

S ESEA R
(contains? #{:a :b} 1)
=> false

04 4 27
jote) 42 =% 2t

(get #{:a :b} :a)

(#{:a :b} :a)
(:a #{:a :b})
=> :a
BE Ao

¢ nil, false= false. 12] =& kL true.
¢ not

(not (
p= s

(not

:hello :hello))

:hello :hello)

#
g I

=> false

=34

and/or

and

» and 2ol BHESHHE (7 3?2 vpA| gl wket
e and 2 of| RtE3HA] X8HA? A= b False gk wheh

;274 UE
(and "hello" 111 :aaa)
=> :3aa
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24 2=
(and "hello" nil 123)
=> nil

or

o or 2o W=k (et 3)? A& W& True gt wHet
e or 2o WEokA] Kok wpA 2 gl wkek

. =
22 WS

(or false "hello" 111)

=> "hello"

=2 Bals
(or false nil)
=> nil

(or false)
=> false

Collections ) A5 & =2 AA

;;Collections”} HloQle= %] &9l

(empty? [])
=> true

; (not (empty? x)) Rt}

(seq [1)
=> nil

=
,,__‘l__

rlr

Sl e = A4

-]

A

;every : BE Q4o ds) AAF 23 7F True?

(every? even? [2 4 6])

=> true

(every? (fn [x] (= x :apple)) [:apple :banana])

(every? #(= % :apple)
=> false

[:apple :banana])

;not-any @ RE Q49 tis AA 2371 False?
(not-any? #(= % :apple) [:banana :kiwi])
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=> true

;some @ 84 = dEEE True?
;791 & 7F Botsk ghol wiEE v, o] wf X19] 3 ghol o H ol A A E Truedl gro] WHHH T
I=g)do=g falseolW nil(=a A false).

(some #{0} [1 2 3 4 5])

=> nil

(some #{3 5} [1 2 3 4 5])
=> 3

(some #{nil} [1 2 3 4 5])
=> nil

(some #{false} [1 2 3 4 5])
=> nil

Ao &
if

(if true "TRUE!"™ "FALSE!")
=>"TRUE!"

(if false "TRUE!")
=> nil
i falseod] 3l Fsls= gho] 2A51A] onm g

if-let

(let [result (> 1 3)]
(if result "TRUE" "FALSE"))

(if-let [result (> 1 3)] "TRUE" "FALSE")

do

if=oll A o8 Forme 25 & Fo] AP u] A}-g.

(if true
(do (println "TRUE!'")
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"TRUE return value!")
(do (println "FALSE!")
"FALSE reutrn value!"))

a3}
TRUE!
=> "TRUE return value!"

when

Trueold E& (3 W8)S ¥ 71312, Falseo]® nil w3
o AA| 2E=TR
o ifAH AR F A EF A g

o AAI B W A ) )

ok

22 9

o

o

it

(when true (println "TRUE!")
“"TRUE return value")

A3}
TRUE!
=> "TRUE return value"

(defn test-when [arg]
(when arg "return value"))

(test-when 0)
(#(when % "return value") 0)
=> "return value"

(test-when false)

=> nil

when-let

(let [result (> 3 1)]
(when result "TRUE"))
=> "TRUE"

(when-let [result (> 3 1)] "TRUE")
=> "TRUE"
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cond

switch& 3} v] ==,

2A4E oe) A 20 A S o) AL,

& Ud A7t F et W A S S 2 YRt $ 8¢

default’d & :else ..o )t 1} A4 9 vhx| 2ol 9 X BFRA A 7191 = A7) 7} <30 2 3 7))
7] W) ol “nil, false” A1 9] 3 o] @ gto] 9hE A@gich 2} BHE AR} AAEH o2 telser}
t}.

(let [fruit "apple"]
(cond
(= fruit "banana") "yellow"
(= fruit "kiwi") "brown"
(= fruit "melon") "green"
:else "nothing"))
=> "nothing"

;ofell 27A A o] B F wkSsA 0k A WA 274 F73tal 5.
(let [x 10]
(cond
(> x 1) "first"
(> x 2) "second"
(> x 3) "third"))
=> "first"

;defaultd e e, whek, 7] <¢hstd nil.
(let [x 10]
(cond
(> x 111) "first"
(> x 222) "second"
(> x 333) "third"
0 "DEFAULT!"))

condp

o S9lel NeH Aol & 2w A

rr
oM,
o

(defn test-condp [num]
(condp > num

10 "A"
20 "B"
30 "C"
"X"))

(test-condp 11)
= ||B||

’
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case

o switch&3} 722
Z

o A AE o] 21, Equal Z AR A AL 75‘% A}%
o o, True”} §l= 7% Exceptiong @2t} (cond=
o W u}z]gtof 4] 3L}E 7] 3 ExceptionE dxl ] ok

oI &)
>

=

(let [fruit "apple"]
(case fruit
"banana" "yellow"
"kiwi" "brown"
"melon" "green"
“nothing"))
=> "nothing"

Binding
def(:d ) vs. let(A] )
def

e def SYMBOL VALUE
o Global binding

o Immutable global value. (Java<] static final3} ] =3t 71 d)
o AAA R AT 7ol “/<E o]

namespace® = 715
= def company/employee “luke”

&5t namespaceE A& o ok 18| T

let

e (let [SYMBOL VALUE ...] SYMBOLS)
o Local binding
o Lexical Scope. let Qto| A dojit= L2 let Qo Ak
o L Y BHAo 7 ZEF AA7FL o] 2T o] AFR.

hus

8.

(let [syml vall
sym2 val2
sym3 val3

e ]
<body>)
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; SymN2 valNe] Binding €t}
;<body>2 lete] 27}l symNE A o]-§8 4= Qlrh. (Lexical Scope)
;ubA) gkl 7149 <body>+Return value.

letoll A A4HE 23 A &8
(defn square-corners [bottom left size]
(let [top (+ bottom size)
right (+ left size)]
[[bottom left] [top left] [top right] [bottom right]]))

(square-corners 111 222 333)
=> [[111 222] [444 222] [444 555] [111 555]]

(def my_vector [IIAII IIBII IICII IIDII])

; 1. symlomy-vectore] A WA Y422} binding
; 2. elementso] my-vectord ymzx 94453} binding
(let [[syml & elements] my-vector]
[syml elements])
=> ["A" ("B" "C" "D")]

BRE

g

loop & recur

o 7S o] &3 RHE.
o T 2] & AFR-3HH Stack overflow 2HA3!
* loop & recur= StackS AR 314 52,

o Java2] “label”x} v 23 2.

o loop-= recursion pointe] 17, recur& A THA] loopE & 2 F O} 7FA] BHE.,

;e AT
;3 StackOverFlow
(defn factoriall [n result]
(if (= n 1)
result
(factoriall (dec n) (*' result n))))

(factoriall 10000 1)

; Loop & recur
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(defn factorial2 [n]
(Loop [x n, result 1]
(if (= x 1)
result
(recur (dec x) (*' result x)))))

(factorial2 10000)

(defn fibonacci [n]
(loop [x O, result [1 1]]
(if (= x n)
result
(recur (inc x) (conj result (+'
X))))))))

(fibonacci 20)

(get result x)

(get result (inc

=>[112 358 13 21 34 55 89 144 233 377 610 987 1597 2584 4181 6765 10946

17711]

(defn multiplicationTable [n]
(Lloop [x 1]
(println n "x" x "=" (* n X))
(if (= x 9)
:end!
(recur (inc x)))))

(multiplicationTable 3)

;43

3 x1=3

3Xx2=606

3x3=09

3 x4 =12
3 x5=15
3 x6 =18
3x7=21
3x8=24
3 x9 =27
=> :end!

(loop [iteration 0]
(println (str "Iteration : " iteration))
(if (> iteration 3)

http://wiki.ledyx.xyz/
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(println "End!")
(recur (inc iteration))))

(defn recursive-printer
([1]
(recursive-printer 0))
([iteration]
(println (str "Iteration : " iteration))
(if (> iteration 3)
(println "End!")
(recursive-printer (inc iteration)))))

(recursive-printer)

9 e 22 23
Iteration : 0
Iteration : 1
Iteration : 2
Iteration : 3
Iteration : 4
End!

=> nil

for

Sequence <=3]. (foreach)

(for [1 (range 5)]
i)
= (0123 4)

;name : symbole]u} 7|9 E9] o] 55 7FA 2Tt
(for [alphabet [:a :b :c]
number [:1 :2]]
(str (name number) (name alphabet)))
=> ("la" "2a" "1b" "2b" "1lc" "2c")

;i letE o] 83t binding
(for [alphabet [:a :b :c]
number [:1 :2]
:let [n (name number)
a (name alphabet)
all (str n a)ll]
all)
= ("la" "2a" "1b" "2b" "1lc" "2c")
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;iwhen 235 w5 ok why
(for [alphabet [:a :b :c]
number [:1 :2]
:let [n (name number)
a (name alphabet)
all (str n a)l
:when (= number :1)]
all)
= ("1la" "1lb" "1c")

namespace

varo] tf 3t & 2 A st A o] 3t vk

VIR
(ns luke.favfoods)

;82 namespace %3
*ns*

o=

(def fav-food "noodle")
fav-food
first-clojure.core/fav-food
=> "noodle"

e defn

71 T o] A4 ghe ks

(defn func-name
"The docstring(comment) is
[argl arg2 arg3]
(println argl arg2 arg3)
"This text is garbage."

. javae] package<} 22 7.

optional."

"The return value is optional.")

(func-name "hello" "world" "

; A 2
hello world !

)

=> "The return value is optional."
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arity overloading

OOP2] Method Overloading=} 22 7§

(defn func-name
"The docstring(comment) is optional."

([1 (println "Hello Korea!"))
([argl arg2 arg3] (println argl arg2 arg3)))

(func-name)

;A3
Hello Korea!
=> nil

variable-arity

71 Q%

e &

(defn varargs [& args]
(str args))

(varargs "hello" "world" "I")

=> II(\IIhe'L'LO\II \Ilwor'l-d\ll \II!\II)II

Destructuring

Function®] argumentsoil A Collections& F28] %% 7]. Collections ¢ £ 9t Binding 3} 7].

e Vectors

(let [[color size] ["blue" "small"]]
(str color " " size))
=> "blue small"

yEAZ ARt AA &9

(let [[color size :as all] ["blue" "small"]]
(str color " " size " | " all))

=> "blue small | [\"blue\" \"small\"]"
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(defn destructuring-vectorl [[argl arg2]]
arg2)

(destructuring-vectorl [1 2 3 4 5])
;23

=>2

(defn destructuring-vector2 [[argl arg2 & args]]

(println (str "argl : " argl))

(println (str "arg2 : " arg2))

(println (str "args : " (clojure.string/join args))))
(destructuring-vector2 ["Hello " "World" "Korea" "China" "Japan"])
;8 3}
argl : Hello
arg2 : World
args : KoreaChinaJapan
=> nil

;71 = ":as"E 2™ Collections AA Binding
(defn destructuring-vector3 [[vall val2 :as nickName]]
(str vall " " val2 " " (count nickName)))

(destructuring-vector3 [1 2 3 4])
=> n 1 2 4II

e Map

(defn destructuring-mapl [{vall :keyl val2 :key2}]
(println (str "vall : " vall))
(println (str "val2 : " val2)))

(destructuring-mapl {:keyl 28.22 :key2 81.33})

; A3

vall : 28.22
val2 : 81.33
=> nil

(defn destructuring-map2 [arg]
(println (:key2 arg)))

(destructuring-map2 {:keyl "Hello" :key2 "World"})

; A 3

http://wiki.ledyx.xyz/ Printed on 2026/08/03 19:15



2026/08/03 19:15 19/31

Clojure

World
=> nil

jiorg 2 gd 847w E 98k default g A4 75
(let [{fruitl :fruitl, fruit2 :fruit2 :or {fruit2 "banana"}}
{:fruitl "apple"}]
(str fruitl " " fruit2))
=> "apple banana"

;rasE 2™ Collections AA binding 7.
(let [{fruit :fruit :as all}
{:fruit "apple"}]
(str fruit " | " all))
=> "apple | {:fruit \"apple\"}"

;5 tkeysE o] 83 2HERsH(F 3 3)).
5 ES AE o]F key oS A StEE ot &f 22 A AR THE.
;7 :Destructuring?] 7} &3t vl4
;A A
(let [{fruitl :fruitl, fruit2 :fruit2}
{:fruitl "apple", :fruit2 "banana"}]
(str fruitl " " fruit2))

;7
(let [{:keys [fruitl fruit2]}
{:fruitl "apple", :fruit2 "banana"}]
(str fruitl " " fruit2))
=> "apple banana"

n

)

e etc

(let [[x yl [1 2 3]]

[x yl)
= [1 2]

;Underscore(_) 9] ¢v]+="o] Binding-> Skip!"
(tet [[_ _ z] [1 2 3]]

z)
= 3

;EE2EgEe] Underscoreql ¢ 713 vhA1 2k Underscoreo] of &= = 3t 93t
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;B84 o) A] i
(Ltet [[_  z] [1 2 3]]
)

=>2

;8o A tkeysE o]& 3 7heks)
(defn fruit-kind [{:keys [fruitl fruit2]}]
(str fruitl " " fruit2))

(fruit-kind {:fruitl "apple", :fruit2 "banana"})

Anonymous Functions

e 7|9
o fn [arg] (arg)
o #(%)

= w7 AT A QA B #(%] %2 %3)

((fn [a] (* a 3)) 8)
(#(* % 3) 8)
=> 24

(map (fn [name] (str "Hi, " name))
["Luke", "James"])

(map #(str "Hi, " %)
["Luke", "James"])

=> ("Hi, Luke" "Hi, James")

el B I R R P
(#(* %1 %2 %3) 2
=> 24

2%
3 4)

Returing Functions

rlr
o2
19

e Clojures : g4 9] 2tol]l Lot RE WMo F2& 5 2

(defn adder-builder [arg]
#(+ % arg))

ol addere & Wisgte g Wwron g gt opd g I A def
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(def adder (adder-builder 1))

(adder 10)

;43
=> 11

partial

e Clojureol| A Curryings}t= 4}

o Currying?
- O A4S 2 B E o2 A B A4 B4 A (chain)she A o2 W E
sh= 714.
- AgERRAoR AGIA AR BT BEoE 7,

(defn grow [name direction]

(if (= direction :small)
(str name " is growing smaller")
(str name " is growing bigger")))

((partial grow "hyuk") :small)
=> "hyuk is growing smaller"

comp

A FHEL Gl kel Az T4 A,

o}, argument 7]~ 7} Zrotof ghrt,
e compe] argument® QW2 St EL Q EZXHE & O 2 AT,

(defn toggle-grow [direction]
(if (= direction :small) :small :big))

(defn show-direction [direction]
(str "Direction : " direction))

(defn surprise [direction]
((comp show-direction toggle-grow) direction))

(surprise :small)
=> "Direction : :small"
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Lazy Sequences

e X (lazy)?
o A7t AR5 Aol AR H A g2 HF A= 7] A7HA] S A4S 3
U
o AA Aol ufj7tA] HF A& v T+ &Y.
o FALAA(eH = A TES W, 1
< o] AF&3try. (Javae] Stream API, Rxe} 22
« 22 A23}7} clojure.lang.LazySeq?l 7%

o

2

].

27 AL Aol 45 e A9 2
A

(take 5 (repeat "x"))
=> (IIXII IIXII IIXII IIXII IIXII)

yrepeat= S 7HA e 23E St A
;repeatedly+ A2 9H2 8 Y
(take 5 (repeatedly #(rand-in
=> (0 880 0)

;cycle2 CollectionsE ¢4 = vt}

(take 5 (rest (cycle ["a" "b" "c"])))
=> ("b" "c" "a" "b" "c")

map

A3 zke 948 Collections?] 7} @ 40 54 7] 52 g7} -89 Al 22 Collections.

o Tkok o] ) 79 Collectionsol] A g3t 744 &L Collectionsol] 93 £ 5.

(def data [:a :b :c :d :e])
(map #(str %) data)
=> (Il:all ||:b|| ||:c|| ":d" ||:e||) ;7_]"7_}'9,] ,g_ioﬂ ﬂ]—sﬁ '?‘?__Z]'Oeﬂ_i %73% COlleCtiOHS.

(defn get-text [alphabet number]
(str alphabet number))

(def datal [Ilall Ilbll IICII Ildll IIeII])
(def data2 [1 2 31])

(map get-text datal data2)
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=> (Ilalll IIb2II "C3")

reduce
e A3}A o g A4H 7wl 73 5, 73 SequenceE tHE it
o “FEA” ALk

;3 factorial

;range 1 6 : 1~5
(reduce #(* %1 %2) (range 1 6))
(reduce #(* %1 %2) (map #(inc %) (take 5 (range))))

=> 120

Concurrency

o future : forke} Z& 7§ d. o} Thread A A.

Type | Communication Coordination(= Thread-safe)
atom| Synchronous Uncoordnated
ref Synchronous Coordnated
agent| Asynchronous Uncoordnated
atom

e EDEFERCE

e reset! : argument”} 3k
e swap! : argument”} &<

(def who-atom (atom :before-change))

oz WA

(reset! who-atom :after-change)
@who-atom

=> :after-change

= A
(swap! who-atom

#(case %
:before-change "before!"
relse))

@who-atom
=> :else
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ref & dosync

Transactioneo] 2 23t 5 7] & ¥ 74 (Critical Sectionol] 3 3t= 24-9)

e alter : TransactionE ¢ A E. (5 18 2 8)

e commute : Transaction & ¢t AA =& 3R] &2 18 1L BEEA] commutes & g+ 713
Z(commutative)(Z, B 3171 X1 & A4 <=A o upe} 237} viH 2] k=t o] A v upx] 2} Thread 2]
ATE AL 3= A A o] 9ojof Firt.

(def accl (ref 100))
(def acc2 (ref 200))

(println @accl @acc2)
;100 200

(defn transfer-money [al a2 amount]
(dosync
(alter al - amount)
(alter a2 + amount)
amount))

(let [n 2]
(future (dotimes [ n] (transfer-money accl acc2 10)))
(future (dotimes [ n] (transfer-money accl acc2 10)))
(future (dotimes [ n] (transfer-money accl acc2 10))))

(println @accl @acc2)

;40 260
agent
SHAA HE71A A, ofef WA= TE-2 argumentE FE Ttk

e send : cpu o] W& A ako A3sE 114 Thread-pool A&
e send-off : /0 9] o] WL Thread-poolo] tf 7] AFef ol w2 ] 9= = 3+7 Thread-pool A&

(def who-agent (agent :before-change))
(send who-agent

#(case %
:before-change "before!"
telse))
@who-agent
=> "pefore!"
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Transaction # g

(def who-agent (agent :before-change))
(send who-agent #(throw (Exception. "Exception!"))) ;¢=% <l Exception
(send who-agent #(case %

:before-change "before!"

relse))
;CompilerException java.lang.RuntimeException: Agent is failed, needs
restart, compiling:(...)

@who-agent
gkl A E A o
;=> :before-change

;;0] 49 restart-agentE A&l of gt}
;;restart-agent =2 R A ZHE)7) A 7R A S s AFE] 84
7=

;iirestart-agent=ErrorE Al Asta agente] = A A 7 skt
(restart-agent who-agent :before-change)
(send who-agent #(case %
:before-change "before!"
:else)) ;A&
@who-agent
;=> "before!"
Java interop
Java glo]l B & 2] 7}A o} 2 7] https://clojure.org/reference/java_interop
e method % : .METHOD
e Instance 234 : INSTANCE. =2 new INSTANCE
e static method &< : CLASS/METHOD
Polymorphism
multimethods
9] S-S e & th A 3. Javaol A Abstract MethodE A 9] a1 % Classol|A] o] & +3
e AT %P

o ChalA AT P O 2 27171 7582 1 protocol el HIs) A A3} e
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;@ 7] (dispatch) & 274 st &< vpA % argument”} 7] st= 7] <.
(defmulti polymorphisml class)

;@ TEA
(defmethod polymorphisml String [input]
(type input))

(defmethod polymorphisml Keyword [input]
(type input))

(defmethod polymorphisml Long [input]
(type input))

(defmethod polymorphisml :default [input]
"NONE!")

537 o
(polymorphisml 213)

;=> java.lang.Long
(polymorphisml :hello)
;=> clojure.lang.Keyword

;@ #7] (dispatch) & 248t &< nkAl9 argument”t &7 st= 7] &
ol Wi 12H= Map
(defmulti greeting #(% :language))

;@ FAA
(defmethod greeting "english" [parmas]
"Hello!")

(defmethod greeting "french" [parmas]
“"Bonjour!")

(defmethod greeting :default [params]

(throw (IllegalArgumentException. (str "Unknown language : " (params
:language)))))
;A3
(greeting {:id 1, :language "english"})
;=> "Hello!"

(greeting {:id 2, :language "french"})

;=> "Bonjour!"

(greeting {:id 3, :language "korean"})

;CompilerException java.lang.IllegalArgumentException: Unknown language :
korean, compiling:(...)
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;O 27 (dispatch) & 2A3sl= 34 (5 Interface)
;2% argumentE & 4 Qlth
(defmulti polymorphism2 #(if (< % 3) :fnl :fn2))
;@ FAA
(defmethod polymorphism2 :fnl [ ]

"Function 1")
(defmethod polymorphism2 :fn2 [ ]

"Function 2")
;AS
(polymorphism2 5)
;=> "Function 2"
Protocol
o] F4g Yoz by 7

e Typeo & £7]

o Ab5 ARESHA] ek A o] STk th R 9 Ao A =4 T Multi Method = T4l ARE-E 4 Tt

(defprotocol abstraction (impl [this]))

(extend-protocol abstraction
String
(impl [this]
(type this))

Keyword
(impl [this]
(type this))

Long
(impl [this]
(type this)))

(impl "test")

;=> java.lang.String
(impl :test)

;=> clojure.lang.Keyword
(impl 1)

;=> java.lang.Long
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(defprotocol Fly (fly [this] "Method to fly"))

A4S
&5

(defrecord Bird [name species] Fly ;

(fly [this]
(str (:name this) " flies...")))

(extends? Fly Bird)
»=> true

(def crow (Bird. "Crow" "Black!"))

(fly crow)
;=> "Crow flies..."

A28 Type F9)

e defrecord vs. deftype
o 7+23}49 dlo] g 7} #2514 defrecord

o T3] Typewt B 23 47 deftype. (Javael argument {l= B =42l A4 2] Typeo] 22

)

defrecord

(defrecord Person [name age])
(def hyuk (Person. "hyuk" 30))

(.-name hyuk)
=> Ilhyukll
(.-age hyuk)
=> 30

(defprotocol Action
(eat [this])
(said [this]))

(defrecord Person [name age]
Action

(eat [this]
(str name " eat somthing..."))

(said [this]
(str "My age is " age)))

(def hyuk (Person. "hyuk" 30))

fol
=
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(.-name hyuk)
;=> Ilhyukll
(.-age hyuk)
;=> 30

(eat hyuk)

;=> "hyuk eat somthing..."
(said hyuk)

;=> "My age is 30"

deftype

(defprotocol Action
(eat [this])
(said [this]))

(deftype Person []
Action
(eat [this]

(str "Somebody eat somthing...

(said [this]
(str "My age is secret.")))

(def somebody (Person.))

(eat somebody)

;=> "Somebody eat somthing..."
(said somebody)

;=> "My age is secret.”

Macro

Threading Macro

7= A DS so] AL ol vaz

e https://clojure.org/guides/threading_macros

Thread-first Macro

https://clojuredocs.org/clojure.core/-%3E

e (-> x forms)
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WA ool gl 0 = 5o 4t

(get (.split (.toUpperCase "a b c d") " ") 1)
(-> "a b c d" .toUpperCase (.split " ") (get 1))

=> n BII

(second (next [1 2 3 4 5]))
(-> [1 2 3 4 5] next second)

=> 3
Thread-last Macro

https://clojuredocs.org/clojure.core/-%3E%3E

e (->> x forms)

> formsell x& Q144 2.2 R WA ofo] €0 2R ool 4.

=
e CollectionsE v}A] 4t argument® 2= 550 §8

(take 3 (filter odd? (range)))
(->> (range) (filter odd?) (take 3))

=> (1 3 5)
var AtA| U

;8 A namespace AR
(ns-unmap *ns* 'var)

;21 "user"El= namespace A H
(ns-unmap (find-ns 'user) 'var)

ClojureScript

DOMS] ValueE 714 2 = vy
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(-> % .-target .-value)

Y https://namu.wiki/w/%EA%B3%A0%EC%B0%A8%20%ED%95%A8%EC%88%98
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