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Langage Update (Clojure)

LL Tiger 2010/07/31
Toshiaki Maki
(Twitter:@making)
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‘ ’ Agenda

* Clojure?

* Immutable

* Concurrency

* Program as Data
* etc



’ Clojure?

* new Lisp dialect

— not CommonlLisp, Scheme
— run on JVM

e Functional
e Immutable

* Concurrency
— STM
— agent system
* Program as Data
— Macro
— DSL

e Java Interoperability



O,

7’04 53>% Clojure
(ER:JII &2 BR)D H MR T

" Clojure

-



Q

174
=
AL
7_
=C
loju
re
JiE
JE



Q

T
L7
\C
lo
J
ured)
e
pas
T
— &
||



Q

ZE HII
1d)
C
loj
jure
5 —
— I\
Py

1l



Q

) -
‘)
L
Z



O,

SRYEBELT,. BUEKREZE-
TEHALEIITHBNALET (> <)




‘ ’ Clojure History

« 2007F RXA2—Fk
e Author: Rich Hickey

* 2009/05/04 1.0.0J1)—R  ‘utenuiedaocamiie toey £
* 2009/12/31 1.1.0JY—R <IRERTEIR

e 2010/07/13 1.2.0 Betal J1)—X

e 2010/07/30 1.2.0RC1!)—R &<

* The Eclipse Public License


http://en.wikipedia.org/wiki/Rich_Hickey

Position in JVM Languages

Q

Functional Object Oriented
Native Clojure Scala  Groovy
to the
VM
Ported Armed Bear CL Ruby
tothe Kawa th
WM Jy | on
Rhino

Stuart SierraDHE KR ER KLYSIFH



http://stuartsierra.com/download/hadoopworld-2009-clojure-slides.pdf
http://stuartsierra.com/download/hadoopworld-2009-clojure-slides.pdf

Syntax (primitive)

clojure type example java type
string “hoge” String
character ¥h Character
regex #’ho™” Pattern
integer 124 Integer/Long/Biglnteger
double 1.2345 Double

1.2345M BigDecimal

ratio 3/4 N/A
boolean true Boolean
nil nil null
symbol hoge, + N/A

keyword :hoge, ::hoge N/A




‘ ’ Syntax (data structure)

type example

list (12 3)
vector [12 3]
map {:hoge 100 :foo 200}

or
{:hoge 100, :foo 200}

set #{:hoge :foo}




‘ ’ Hello World

(defn hello [s]
(printin "Hello" s))

(hello "World")

Java®
public static void hello (String s) {
System.out.printin("Hello ™ + s);

}

hello("\World");
25



Function Call

®

semantics: fn call arg

\ /

(println “HelloWorld”)

/N N\

structure: list symbol  string



Java Interoperability

Java Clojure
import package Import java.util.Date; (import ‘java.util.Date)
new Instance new Date(); (Date.)
invoke method date.toString(); (.toString date)
static method System.getenv(“PATH”); (System/getenv “PATH")

StringBuilder sb = new StringBuilder(); (let [sb (StringBuilder.)]

sb.append(‘Lightweight”); (.append sb “Lightweight”)
sb.append(‘Language”); (.append sb “Language”)
sb.append(“Tiger”); (.append sb “Tiger”)

sb.append(“20107); (.append sb “20107))




‘ ’ Agenda

* Clojure?

* [mmutable

* Concurrency

* Program as Data
* etc



‘ ’ Immutable

e ClojureT—2RIIFE

(def ll-info {:name “LL Tiger” :year 2010})

(assoc ll-info :place “Nissho-Hall’y ~ MaplZ{EZENMLTE
;; -> {:place "Nissho-Hall", :name "LL Tiger", :year 2010}
lI-info

;; -> {:name "LL Tiger", :year 2010} FTDMaplEZFDEE



Immutable

®

AE!)

Key Value

SSOCAAETmap...

immutableZZ D THBEE RZHBHTES
SN LT —AEE
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‘ ’ Agenda

* Clojure?

* Immutable

* Concurrency

* Program as Data
* etc



‘ ’ Concurrency

770 ST B 52T HABIED R NITAPI

FIFAR | FERIFARY

B S [8][Erefd) & 425

JETR RS atom agent

ALYk
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s REBZRADELIICTS

— Clojure TIX{E A immutableZE D T. B %E,
HITDEFERINIZLY

—refFHI HERETIRZAS
s EHDIKREZall or nothing TE &
— B D ZE A transactional[TEEH TES

LT



without “ref”

®

= [ F LI

AdE

(defa C

(def b

(NP o (D 157 T 5] 24
b) ; bDEZ-17 Nl

(printinab) ; -= 1 0 77

a,bl&immutableZz M TERRIEZI0 11HAH AN 5
abEHD—EMHHEIESMNLL




O STEP1/4

H T HEZefl TLAL (TFAELSRB)

(defa(ref0)) 7| nmemsss FROL
(def b (ref 1)) [ Z&esem 577




‘ ’ STEP2/4
alterCrefO R BExE#

(def a (ref 0)) ﬁfg_b
(def b (ref 1))

(alter ainc) ; alZincZ@ERALTEH
(alter b dec) ; blZdecZEAL TEH

(alter reference update-fn & args...)fiz=
(ref-set reference new-value) T4 ]



@ s

derefTCref) h B &S 18

(def a (ref 0)) EIRAIL
(def b (ref 1)) ’
(alter a Inc)

(alter b dec)

(println (deref a) (deref b))

) =3 3U0Q%FE->THELTES
(printin @a @b)TH]



O STEP4/4

atomic/ZL =L & Zdosync THRT

(def a (ref 0))
(def b (ref 1))
(dosync o
(a|ter a inc) = RSP HL I ER
(alter b dec)) |
(printin @a @Db)




O STM

* Software Transactional Mlemory
* ACID¥FEDS>HACIZEIRE
— Atomic
« MUY OLIVAQNEIIART 5
— Consistency
o FSUTOLAVRONED—FTERBLIZIGEE . EAN KK

— |solation
e FSUY LAV RNTIHDR ST o3 D EhERITHILARL
— Durability

+ FSUHHL AV RTHER KGRI THD (STMIEAE! EDIFAL
DT, DIFHYHR—,EINAELY)

ELANILTAUAEYDBH=LVEEDZEELOTNSD A A

¢« TN

’
\’
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‘ ’ Implementaion of STM

* MultiVersion Concurrency Control
—EQZEREIEOIE—LI-EICRLTITL. FMLRS
VIR ETEBHMMLTEEHE LD
* Snapshot Isolation
— %5‘/47““’793‘/:‘&!:@’&: E—L.ETEZE0

— Oracle/PostgereSQL%: & MDRDBMSTIE.
SERIALIZABLED BELNILTEHLON TS

o KUFFELLIE
— http://d.hatena.ne.jp/marblejenka/20100626/1277528587



http://d.hatena.ne.jp/marblejenka/20100626/1277528587

‘ ’ TI\//lechanism of STM

reference

in-transaction-value @ F
og | Lv=42, t=0
F | snapshot# &%
V=42, t=0 R
r !
: local write
F
v=9, t=0
commit F
L—
v=9, t=1

¢

[The Joy of Clojure] Figure 10.1&Y

X B

?

—>  read mR F
v — =
snaﬂ)sh@’qé}&é v=42, t=0
v
local write -




‘ ’ Concurrency

s HELEIUTAORTEEBDNIEZatomic
|IZTE%

» TYROYIPRLYRT =T\ T %D
BE9 D E AR

(b D ZBIZEEFHEITTED K DT)
WATMENEHEIZEITS !




‘ ’ Agenda

* Clojure?

* Immutable

* Concurrency

* Program as Data
* etc



‘ ’ Program as Data

e Clojure (ELND D Lisp) TlE T

T—AEE
o XZFFFMEI HREIIZHY
=5

— Macro
— yalEY

U5 LB
N IFE(IRAET

J)E

o WFE(TIRET AZETDSLZIEANLR S



@D v

dotow/~ 0O

(doto (StringBuilder.)
(.append “Lightweight”)

(.append “Language”) l
(.append “Tiger”) 2084 LB =
(-append 2010) 10 HORO#ERE—FHEHIS
RiEL.
(let [sb (StringBuilder.)] 2O UEDXD2EEDER

ICHRALT- R TEET S

(.append sb “Lightweight”) |

(.append sb “Language™) ¢
(.append sb “Tiger”)
(.append sb “20107))




O DSL

(def Iangs '("Perl" "PHP" "Python" "Ruby" "Clojure"
"HTML5" "Scala"))

(from lang in langs «—— langs® A5
where (.startsWith lang "P")s«—— PMLIEFEZELND%E
orderby (count lang) — XFHIRFIET
select (.toLowerCase lang))<—— /DNXFITEH#LT

HRY 9

T3 http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-
presentation



http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation
http://www.slideshare.net/pcalcado/lisp-macros-in-20-minutes-featuring-clojure-presentation

O DSL

* macroE & CE1IH

(defmacro from [var _ coll _ condition _ ordering _ desired-map]
“(map (fn [~var] ~desired-map)
(sort-by (fn [~var] ~ordering)
(filter (fn [~var] ~condition) ~coll))))



@® o

(from lang in langs where (.startsWith lang "P")

ordé&@jvwbg) select (.toLowerCase lang))
(defmacro from [var _ cOll _ condition _ or ering_ﬁfred-map]
“(map (fn [~var] ~desired-map)

(sort-by (fn [~var] ~ordering)
(filter (fn [~var] ~condition) ~coll))))

(sort-by_(fn [lang] (count Jang)) 7

' (filter (fn [lang] (.startsWith lang "P")) :lqn_g§pb5

I |
il




‘ ’ Program as Data

. JOYJ S LA

RN T—2EELTD T, 5

IZCBHIZIRIETES
- ADFERIZEZEMLIZY
—TUTL—rEE>TEHIAT ED
« EERINIEZEITS
* DSLHFAHEIZENS




‘ ’ Agenda

* Clojure?

* Immutable

* Concurrency

* Program as Data
* etc



‘ ’ Development

* Leiningen (http://github.com/technomancy/leiningen)
—~TI7 VLRIV T —RIREILEY—IL
— 2473 (jar) DIRFRARARR

— mavenN—X

* Clojars (http://clojars.org/)
— leiningen&EFETED B L YmavenL 7RI M) S Ak

leiningen TRAH
—Clojars|ZjarzT 704
—leiningenTTClojars W EEL TE-THGS


http://github.com/technomancy/leiningen
http://clojars.org/

‘ ’ Clojure on GAE

o~

e BlankZ Aok

— http://github.com/making/clj-gae-blank

$ git clone git://github.com/making/clj-gae-blank.git

$ cd clj-gae-blank
$ lein compile
# BAFERR Y —/ \E2 &)

$ dev_appserver war

Hello!!

Let's Clojure!!

name:|

content:|

1T



http://github.com/making/clj-gae-blank
http://github.com/making/clj-gae-blank
http://github.com/making/clj-gae-blank
http://github.com/making/clj-gae-blank
http://github.com/making/clj-gae-blank

A Clojure on GAE

« @ 5|ZEClojure

— http://rd.clojure-users.org

o E=—8 &52% Guestdh

FAREB/ET L flesl] +« LOGIN
DB# iz 1\ [Contrib/sgl] + CODE
HE O BAHETEWEV [Contribflogging]

SE.OXFNFRESTICE L\ [Data StructuresStringso]

web~— % X7 L1 E w4 Lz [ExtlibfenliveMNetwork/Htmi]

web~—CF Y A L ThimlZEEE L =0y, [Contribfduck-streams/MetwaorkfHtmi]

EXGy— v APERy—r v AEREPLICETEESZHOLEEERET S [Repl)

Schemedcar,cadr,caar,caddric i ¥ S E¥ [Sequence]

BIHIC Y — ¥ % [Sequencelsort]

KERATV V& T 7 ILICEEH L &Fd&AL [Contribiduck-streams/fio]

!-f%jﬂ':—

[ e e e e e e e e

powarad by Pﬂwer?d by
@Gﬂ.ﬁmﬂlﬁha tt‘ Clofure


http://rd.clojure-users.org
http://rd.clojure-users.org
http://rd.clojure-users.org

‘ ’ Clojure on Android

Activity D & &
(defactivity Main
(.create (.setContentView context R$layout/main)
(on-click (view-by-id R$id/about_button)
(start-activity About))
(on-click (view-by-id R$id/public_timeline_button)
(start-activity PublicTimeline))))

http://github.com/remvee/clj-android



http://github.com/remvee/clj-android
http://github.com/remvee/clj-android
http://github.com/remvee/clj-android

‘ ’ Othre Products

° Ring (http://github.com/mmcgrana/ring)
— Web7 7 r—3> DR E
— WSGI(Python). Rack(Ruby)[ZFEH T 5HD
* Compojure (http://github.com/weavejester/compojure)
— Sinatra(Ruby)[Z{lf=WebF7 T ) r— 32— L
T—5
— Ring EIZ#&RK
— Wi5|ZClojure TR FE
* |ncanter (http://incanter.org/)
- #3t/957
REFZBR ISV IT4—L



http://github.com/mmcgrana/ring
http://github.com/weavejester/compojure
http://incanter.org/

‘ ’ Community

¢ C|Oj ure-Users (http://clojure-users.org)

— Tokyo.clj
« H1EIOMEEE//\vHJ
o J[a](%8/28

— BT ST HVS http://twtvite.com/tokyocli5

— clojure-ja (http://groups.google.co.jp/group/clojure-ja)
e ClojureA—H—HHBEZAKXZEML
 Chaton Clojure (http://practical-scheme.net/chaton/clojure/)
— ShirorsAMEZ TN B!



http://clojure-users.org
http://clojure-users.org
http://clojure-users.org
http://twtvite.com/tokyoclj5
http://groups.google.co.jp/group/clojure-ja
http://groups.google.co.jp/group/clojure-ja
http://groups.google.co.jp/group/clojure-ja
http://practical-scheme.net/chaton/clojure/
http://practical-scheme.net/chaton/clojure/
http://practical-scheme.net/chaton/clojure/

@ e

* http://github.com/stuarthalloway/clojure-
presentations/downloads
— Stuart HallowaylZ & %Clojure A P
— ClojureMEEZ Tyt AMBE



http://github.com/stuarthalloway/clojure-presentations/downloads
http://github.com/stuarthalloway/clojure-presentations/downloads
http://github.com/stuarthalloway/clojure-presentations/downloads
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