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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] 0)

=>3

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

;e 37t
(conj [1 2 3] 4)
=> [1 2 3 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])
=> "teSt"

; keyZl 9l= A% default Wik 9ok default gled nil.

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

(:c {:a © :b 1} "This is default!")

=> "This is default!"

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

i qil s
(vals {:keyl 111 :key2 "hello"})
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=> (111 "hello")

5 7H 7
(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}

e
(conj #{:a :b} :b)
= #{:b :a}

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

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

ea 7hA 27
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o}gﬂ/ﬂo 1:11: 7L

(get #{:a :b} :
(#{:a :b} :a)
(:a #{:a :b})
= :a
BE A9

¢ nil, falsex= false. 12] =& ZFL true.
e not

:hello :hello))

:hello :hello)

and/or

and

e and = JQ]U}A—o}ﬂ( = 21?7 upx| at g}t ¥l3k
e and }_Z‘loﬂ Z3}A) B3l ? A& - False gr wish

;27 T

(and "hello" 111 :aaa)
=> :aaa

24 BEuE

(and "hello" nil 123)
=> nil

or

e or 2ol WSk (shutete 3?7 A5 W2 True gt wbsk

o or 2 A0 WE A £5HE? npA U g ke
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cZ A ulx

-1

(or false "hello" 111)
=> "hello"

24 S0
(or false nil)

=> nil

(or false)
=> false

Collectionsd] AH&5 = =2 AA}

;;Collections”} vlo Qi+ A &l

(empty? [])

=> true

; (not (empty? x))&ch 284,
(seq [1)

=> nil

yEE S84 gt = AA

yevery @ BE g Ao O AAF 237 True?

(every? (fn [x] (= x :apple)) [:apple :banana])
(every? #(= % :apple) [:apple :bananal)
=> false

;not-any @ 2E Q49 tis) AAF 2371 False?
(not-any? #(= % :apple) [:banana :kiwil])
=> true

;some : 84 =<AdEBEE True?
;X9 7t B7Eek ghol whskE w, o] w) X 9] T gho]l A folH A HAE True<d grol RistH T
;28 g7t =g Aoz falseold nil(=g & false).

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

=>3
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(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
s falseodl s Fat gro] EA3A gdonz

if-let

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

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

do

ol

ifZo Al & FormS 235 & £o] AP ujf AL,

i

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

;A3
TRUE!
=> "TRUE return value!"

when
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Trueo] ™ 2% (¢ W-8)< B 7}staL, Falseo] | nil vH&t

. QA 2B
o fAY BIAR T A
o AN e A

22 9

o

o

£
W)
ok

1 o

°
2

(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"

cond

switch &2} 1] <=,
Zﬂﬂéﬂﬂﬂl 2 A A

o g A7 E 25 lﬂ
default@_& else ..ol A v UL —{_F—/\
7] w2 “nil, false” A2 gk o E 3k
=5

Ulo —H
e,
_doxJW
HF
ﬂ,
g
ﬁﬂ
= N
_%
ol
' o
ft
it

QE.{mﬁ+1aqqﬁﬂ0§4ﬂ%ﬁgiimvhﬁ
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(let [fruit "apple"]
(cond
(= fruit "banana") "yellow"
(= fruit "kiwi") "brown"
(= fruit "melon") "green"
:else "nothing"))
=> "nothing"

;obel 2 A o] B F &R vk A HA| 27 F et $ 5.
(let [x 10]
(cond
(> x 1) "first"
(> x 2) "second"
(> x 3) "third"))
= "first"

;defaultz o] e, whek, 7j=<kstd nil.
(let [x 10]
(cond
(> x 111) "first"
(> x 222) "second"
(> x 333) "third"
0 "DEFAULT!"))

condp

o B9l A% H o] F =AW AT 4P

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

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

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

’

case

e switch®3} 22
° 74}\}-6‘1—/\] o] 4 ,
e o}, True”} = 2% ExceptionE © Xt} (cond+= nilE ¥k3h

o W wpA]uto] A shbE 7] 5Fd ExceptionE WA A] ¢kar, 1

[ez]
=
i Equal ZAW AXE AL ALE

R4

1>
tlo
rII,

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

Binding

def(;d ) vs. let(#] )

def

e def SYMBOL VALUE
o Global binding

o Immutable global value. (Java<] static finalz} B] =3k 7] 3)
o WA O AR 5 7)o “/“E o838t namespaceE A QT 4 Stk 181 1

namespace® % 7}s.

= def company/employee “luke”

let

e (let [SYMBOL VALUE ...] SYMBOLS)

o Local binding

o Lexical Scope. let Qo A o= L2 let ol T 7 E.
o T Y HAH o2 FHE A IS o] & T uf AR

(let [syml vall
sym2 val2
sym3 val3

ce ]
<body>)

; SymN2 valNe] Binding ¥t}

;<body>2 lete] 27}l symNE Ajo]&& 4= 9Jt}. (Lexical Scope)
;ubA)abe]] 7149 <body>+=Return value.

yleto A AL 23 &8

(defn square-corners [bottom left size]

(let [top (+ bottom size)
right (+ left size)]

[[bottom left] [top left] [top right] [bottom right]]))
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(square-corners 111 222 333)
=> [[111 222] [444 222] [444 555] [111 555]]

(def my_vector [IIAII IIBII IICII IIDII])

; 1. symlomy-vectore 3 Wx] Y42 binding
; 2. elementso| my-vectore] UYm X 9453} binding
(let [[syml & elements] my-vector]
[syml elements])
=> ["A" ("B" "C" "D")]

W

Mo

loop & recur

« A7 E o] &3 k.
o T A7) S AR5 Stack overflow 24!
e loop & recur: Stackg 22314 942

o Java2] “label” 3} v 3 B,

o loop+=recursion pointe] a7, recurE T THA] loop RO 2 EoF7 A WHE.

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

(factoriall 10000 1)

; loop & recur
(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]]
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(if (= x n)
result
(recur (inc x) (conj result (+' (get result x) (get result (inc
X))))))))

(fibonacci 20)
=> [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)

;A

3 x1=3

3 x2=6

3x3=09

3 x4 =12
3 x5=15
3 x6 =18
3 x7 =21
3 x 8 =24
3 x9 =27
=> :end!

(Loop [iteration 0]
(println (str "Iteration : " iteration))
(if (> iteration 3)
(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)))))
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(recursive-printer)

9 ETH 2L 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 : symbolo|u 7|9 9] o] &5 7FA 2t
(for [alphabet [:a :b :c]
number [:1 :2]]
(str (name number) (name alphabet)))
=> ("la" "2a" "1b" "2b" "1lc" "2c")

;ilet& o] &3t binding
(for [alphabet [:a :b :c]
number [:1 :2]
:let [n (name number)
a (name alphabet)
all (str n a)ll]
all)
=> ("1a" "2a" "1lb" "2b" "1lc" "2c")

;iwhen =235 w5 ok uks
(for [alphabet [:a :b :c]
number [:1 :2]
:let [n (name number)
a (name alphabet)
all (str n a)]
:when (= number :1)]
all)
= ("1la" "1b" "1c")
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namespace

varell th sk H & 223k Aloj 3k . javad] package<l 22 7.

Y31
(ns luke.favfoods)

;@A namespace %3]

=
(def fav-food "noodle")

fav-food
first-clojure.core/fav-food

=> "noodle"

e defn

; 7P Tk wpol] A 4Hat ghe Wk TH

(defn func-name
"The docstring(comment) is optional."
[argl arg2 arg3]

(println argl arg2 arg3)
"This text is garbage."
"The return value is optional.")

(func-name "hello" "world" "!!1")

;43
hello world !
=> "The return value is optional."

arity overloading

OO0P<] Method Overloading=} 72 7§

(defn func-name
"The docstring(comment) is optional."
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([1 (println "Hello Korea!"))
([argl arg2 arg3] (println argl arg2 arg3)))

(func-name)

;2 2
Hello Korea!
=> nil

variable-arity

7hd 12k

e &

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

(varargs "hello" "world" "I")
=> II(\IIhe'L'LO\II \"World\" \II!\II)II

Destructuring

Function2] argumentsoi A CollectionsE 2] % 7]. Collections ¥ ¥ 9t Binding 3} 7].

e Vectors

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

;B AS A s A =

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

=> "blue small | [\"blue\" \"small\"]"

(defn destructuring-vectorl [[argl arg2]]
arg2)

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

;A3

=>2
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(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"])
;A3
argl : Hello
arg2 : World
args : KoreaChinalJapan
=> nil

;71 E ":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"})

;A3
World
=> nil

;rorE 2W g A7 IS Wl E S default 3 4A 75
(let [{fruitl :fruitl, fruit2 :fruit2 :or {fruit2 "banana"}}
{:fruitl "apple"}]
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(str fruitl " " fruit2))
=> "apple banana"

;:assS 21 Collections A binding 7).
(let [{fruit :fruit :as all}
{:fruit "apple"}]
(str fruit " | " all))
=> "apple | {:fruit \"apple\"}"

;1 tkeysE o] &3 greksl (343,
EE AR )23 key 0|28 7 = oo} L A AL TS
;3 ;Destructuringe] 747 &3 WA

;H A
(let [{fruitl :fruitl, fruit2 :fruit2}
{:fruitl "apple", :fruit2 "banana"}]

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

e etc

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

[x y])
=> [1 2]

;Underscore( )¢l ¢Juj+="¢] Binding2 Skip!"
(tet [[_ z] [1 2 3]]

z)
= 3
;8kslzro] Underscore?l A% 7F4 ntx] 2 Underscoreo] &5 =
;7§ 5 o] A] geh

(Iet ([ z] [1 2 3]]
)

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

(fruit-kind {:fruitl "apple",

Anonymous Functions

o fn [arg] (arg)
o #(%)

:fruit2 "banana"})

= w7 A 7E o AR B #(%1 %2 %3)

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

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

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

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

AR W7 A A
(#(* %1 %2 %3) 2
=> 24

2%
3 4)

Returing Functions

b
=)
rr

e Clojures : 3 W8 okoj

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

BB A Yo

)

)

(adder 10)

;A3
= 11

;ol il adder+= g4 vk gto s
(def adder (adder-builder 1)

name))

2

rn

rE
9
=2
i)
rl
ok
-
30
rr
of
12

on 2 g7t obd gl aelA def
)
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3 2 34

partial
e Clojureo]l A Currying3dl+= =},
o Currying?
» TS AT E e T E o MY 3 A T E A A(chain)she WAl o' Big
Sk 719,
- d5E REHOR HGHA M e FHE TEUE

(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

o} 55 AT} shitel Mz B4 4.

e t}, argument 7l 5= 7} Zolof Sl
e compe] argument® W 52 L EZRE AF 02 AP sirt

(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"

Lazy Sequences

2 A(lazy)?
o A7t B3] Mol A A g, T A4bE T3] A7EA T3 A4S 35
mE.

o AR Ao Yuj71x] 2 F A2 2 v 2= F,
1

o RAL 4GS H LY 4L AL,

AAE AU Ao HF A7 435 R
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< wj AH&-3t} (Javad] Stream API, Rx2} 22 7d)
o 2] 237} clojure.lang.LazySeq 2l 7.

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

repeatedly+ 4= W2 & WHE A9
(take 5 (repeatedly #(rand-int 10)))
=> (0 8 800)

;cycle2 CollectionsE Q& W=t}
(take 5 (rest (cycle ["a" "b" "c"])))
=> (Ilbll IICII Ilall Ilbll IICII)

map

AFzE-2 9= Collections?] 7+ @ 4o £ 7159

ol

F4=7F 289 A 22 Collections.

o Tkok o] 7 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/] ,8__/;_\_01] ﬂ}‘sﬁ %X]‘oeﬂ,i %75‘% COlleCtionS.

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

(def datal [Ilall IIbII IICII IIdII IIeII])
(def data2 [1 2 3])

(map get-text datal data2)
=> (Ilalll IIb2II IIC3II)

reduce
e A3tH oz A4 wj Zoll 73k 5, 73 SequenceE thE 4 (it
o “FEA” ALk
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;; 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} 22 713, t}& Thread A A.

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

=949 574 W7

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

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

Fo= mA

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

=> :after-change

= A
(swap! who-atom

#(case %
:before-change "before!"
:else))
@who-atom
=> :else

ref & dosync

Transactiono] & 8 38t 5 7] W 7 (Critical Sectionol] 23l 2 -%)

e alter : Transaction s <t A =. (H5 118 28

e commute : Transaction o A =& 1A &L. 18] 17 ¥FEA] commuteE & &3 st = 713

A (commutative)(Z, Bl 3t7] A 8 A4t & Ao upet 237} vk X
A7He A&k Aol gloof Bk,

o)
v

thol 7 7]

=
ul
]

Thread<]
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(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

=94 W57 4 WA ofe] WASH: %452 argument §45 Wit

e send : cpu Fdo] &

2 Axato] A3Het 14 Thread-pool AHg-.
* send-off : /0 #}¢ o] w2

hread-poole] o 7] /e of] w2 2] ¢k == £+ Thread-pool A&

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

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

Transaction A g

(def who-agent (agent :before-change))
(send who-agent #(throw (Exception. "Exception!"))) ;=39 Exception
(send who-agent #(case %

:before-change "before!"

relse))
;CompilerException java.lang.RuntimeException: Agent is failed, needs
restart, compiling:(...)
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@who-agent
sRLol M= A o+

L= =

;=> :before-change

;;0] 4% restart-agentE AR&3fof gt}
;irestart-agent <2 2 A 217 A 7EA] A 9 SE AFE)

O
A
;1;restart-agent=ErrorE Al Asta agento] 27|32

A7

r°*‘

o}

(restart-agent who-agent :before-change)
(send who-agent #(case %

:before-change "before!"
relse)) ;4!
@who-agent
;=> "before!"

Java interop

Java gFe] B & 2] 7}A o} 22 7] https://clojure.org/reference/java_interop

e method <% : .METHOD
e Instance A A : INSTANCE. =2 new INSTANCE
e static method &< : CLASS/METHOD

Polymorphism
multimethods

= Ao g o33 A 8. Javaol A Abstract Method= A 9] 511, AF<£= Classoll A o] & +&
St A vl

« ChpshA § A8 U 0 2 2] 7} 7Hs 84| 1 protocolel 1)a) A% A 87} w2k

@ 7] (dispatch) & A4 she @4 mhA 2 argument 7} #7351 712,
(defmulti polymorphisml class)

;@ T A
(defmethod polymorphisml String [input]
(type input))

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

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

]
(polymorphisml 213)

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

;@ £7](dispatch) & 2H ke ¥4 vpx et argument7}t £7] 3t 71 %,
ol wl 1A= Map
(defmulti greeting #(% :language))

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

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

(defmethod greeting :default [params]
(throw (IllegalArgumentException. (str "Unknown language : " (params

:language)))))

A

(greeting {:id 1, :language "english"})

;=> "Hello!"

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

;=> "Bonjour!"

(greeting {:1id 3, :language "korean"})

;CompilerException java.lang.IllegalArgumentException: Unknown language :
korean, compiling:(...)

;O E7] (dispatch) & AA3st= s+ (5 Interface)
532 % argumentE WS 4= gtk
(defmulti polymorphism2 #(if (< % 3) :fnl :fn2))

et

;@ TFAA
(defmethod polymorphism2 :fnl [ ]
"Function 1")

(defmethod polymorphism2 :fn2 [ ]
“"Function 2")
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;A3
(polymorphism2 5)
;=> "Function 2"

Protocol

e Typeo g £7]
o« A3 ALGEA g A o] Foh ol REL) Ao A £ B Multi Method = T A X188 5= 9ok,

(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

(defprotocol Fly (fly [this] "Method to fly"))

(defrecord Bird [name species] Fly ;A<
(fly [this]
(str (:name this) " flies...")))

(extends? Fly Bird)
;=> true

(def crow (Bird. "Crow" "Black!"))
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(fly crow)
;=> "Crow flies..."

A 2-& Type B9

e defrecord vs. deftype
o 723} dlo] g 7} #2514 defrecord

o =3 Typewt 2 2 3+ 4% deftype. (Javae] argument 1= A A x1e] A A <] Typeo] Z 83

)

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))

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

(eat hyuk)

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

;=> "My age is 30"
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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 1is secret."

Macro

Threading Macro

= NG L o] AEHL Folt AR

e https://clojure.org/guides/threading_macros
Thread-first Macro

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

e (-> x forms)
o formsol] x& A4 F o g T WA olo] el o 7 R F o 49,

. s N F AL A9 A8

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

=> n BII
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(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)

“
e CollectionsE u}A] gt argument® W= S45So] 8

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

=> (1 3 5)
var 2H-A ¥y

;8 2] namespace A&
(ns-unmap *ns* 'var)

;213" "user"gl= namespace A A
(ns-unmap (find-ns 'user) 'var)

ClojureScript

DOM<] ValueE 717 2= 9y

(-> % .-target .-value)

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