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o S5 E B VO FI Web kRS BLE T R 4 FAYE, ARSI AR ok 2K i
FETE . CERER S B A 0 28 3 5 PSRN 2

o S 6E BRI RN T AN A FEOR ERE AR T E . FRBISEE T Datomic £
P, BT Clojure W TE. WREFWRRIIE S, JEyBE THALGS R0,

o 7 “Web " IEAETHT Clojure fe# WA AU : #EZEshEME:, ©
LA 28T Ring(Clojure W Ee i ATHY HTTP IR 45 %34 ) , UL K HTML Kb Fnie 4 T A,

o B8 “UReHITER MR THA Clojure BBF 2 b EmEMEe 4, NMETITA,
sy, PEREEINT. HEMEIWESS, BEEHITIES S R Ay sk,

o FoE ‘AR KERTHEL AL E o A A B R LB b Clojure, 4751
T Cascalog, ‘BAg—/~ B3 Clojure % 1, T1filn] Hadoop MapReduce HEZE,

o RJAHFEAEEEAS 103 MR 8 T &MHEA, SRR AR RS 152 M
IERME: INEGER B TIRR AN i, 205 2 iy 7 R iSRS A

&

a2z

A

hif[13
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RIERI SRR YEIE, FIH] core. typed SKBLEH AR,

U .
2R 43K EX
R RA B S EIHRIE, RESEIEMAZEE Java FFR TH (JDK) F1 Clojure 2552 AR T
H Leiningen, FAHEES 7 IDK, {HE/DFEE 6 hit, ¥ Leiningen, /D& 2.2 ki,

AR ARE B RS Java (B A EFK), iR Java T T (hitp://www.oracle.com/
technetwork/java/javase/downloads/index.html) , 23R T #iFH-2e%E Java DK,

Tz 4 Leiningen, 158 1E Leiningen %Y (http:/leiningen.org/) HIZ3E45E ., RO L%
% T Leiningen, i#it$hf7 lein upgrade fiy A KU BofihiiAS . AR ANEAZE Leiningen, i
15 0] {8 FH 8 ®§ (https://github.com/technomancy/leiningen/blob/stable/doc/TUTORIAL.md) ,
THREZER.

PRANFEBF L RPENAZ Clojure &5, [ Leiningen RFEINARYEE T, BRRLEE, BE
IEZE, #hisfT lein repl SRAGZ Clojure FURRAS .

$ lein repl

# ...

user=> *clojure-version*
{:major 1, :minor 5, :incremental 1, :qualifier nil}

FLELITE GitHub LARME T —S6fELepb R, AR IRAY RS LIEF &K% Git,
W B 2e %48/ (https://help.github.com/articles/set-up-git) #:1E, LAMEFERF
GitHub fUR% 2 HFI A

FEEL ] (B AR L B), R — AR, XML T, SEOR SRR T A
EORTEINENSW

EHAE
fEXA LRI T ZHd, MERBHPAEADRI, Clojure 7 AAD %% 71k,
BRIxFE
(defn add

[x y]

(+ xy))
AR Clojure FRk A M =RIAHR |, Z(ERHLAERRIE G M, IR EHE, g
CHIAEM AT —

(add 1 2)

| Az~
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;'>3

FEA TR, AR RG] T RENS 25 B W IR 1 (EERE . f5c W DL 9 R DL ik £ S R B
Ivar I FNAERIIRA i L«

53 SXAIR[E #'user/one, HYRELAYIEND?
(def one 1)

(into [] (range 1 20))
53 o> [12 ... 20]

AR A AT A ] STOOUT 2 STDERR, RS A {EREEA] (4 BIH *out* B *errors), JR
B AR TR R
(do (println "Hello!")
(println "Goodbye!"))
55 -> nil
55 *out*

;5 Hello!
;3 Goodbye!

REPLZE

A ¥ REPL 9R &) JF % H BT IEAERAT, PFSLAAS A T REPL JR2h 1), REPL (i%H, R
{E. 4TED. 083F) s HANRRAF, XFBACREIFATENH SR Bash #7555, irb
python R #RAE REPL (65l 1, AA5H JL-PAEA~ Sk, #xe AfE Clojure REPL HiizfTii
BeitHy,

X Clojure REPL {448 BB IRy user=> ..., (HAASA BLI3 34 REAS S PRGN <& (] b BT Y
B, HEISRIIER, Bk, G1FHhEIE T user=> JFLERR NG H Tt , ik
HRBERY . WRIREHRENLSS, XA . NG RN RDRE], A O
IBBIARERATHIAAD

Rl HEH T REPL (I3R5E, A 1F R B £4000 REPL XM (Hy b user=>), M
A F4y B BsE T REPL I FR1 R BifL kA .
Hi&E T REPL:

user=> (+ 1 2)

3

user=> (println "Hello!")
Hello!

nil

i fERsAS «

(+12)

=
if]3
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55 -> 3
(println "Hello!")

55 *out*
;3 Hello!

ZEHl &/ &IRRIE
FERIG ST (B, shell fr4) MSWEFHFER, (TIHRIETEIHS ($) For shell S
T WUHTENERA (3) -

$ lein version
Leiningen 2.0.0-previewl0 on Java 1.6.0_29 Java HotSpot(TM) 64-Bit Server VM

ATRIIRAHL () HIFERIE, e T —1r4k8k,

HATHIEE tetn-try

Clojure ~VAC 094 AR BB M A4, A% Perl & Ruby X4£4935 5, Clojure #4947 /£ &
Aa s He45)y, Clojure 42 7 H #4272 X, B b Clojure £ —AFH # % B 65E3F, =201
ANEGE (Fre, JavalRIl),
AXBFRXALSMEDFHREMTF =55, FTAKRMNIF AT lein-try (https://
github.com/rkneufeld/lein-try), Leiningen & Clojure ¥ 5%  #5°8 B I B, lein-try
& Leiningen (http://leiningen.org/) #5—ANNaE 4, ik AR Beik w0 B B H & X & A
Clojure 2,
Z 4 A lein-try, ##Pk2 £ T Leiningen, ARG H IR A F AL (~/lein/
profiles.clj) %% F @ 494 F

{:user {:plugins [[lein-try "0.4.1"]]1}}
Wfe, fRE ASNART AR A lein try 04K B3 REPL, 7 FIAEATIR-& 2k 89 & .

$ lein try clj-time

#oo.
user=>

Kigmst: ARTH, RAFE=FEANRT, RaAHZKNS lein-try 44, A
34 fid, A—AR lein-try & XK F 696 T,

do RSB RAEEE letn-try iB 47, AMAYARBRLHOES, R AIRHNS
LEBEFZE,

HERR I E

AN N ) AL E

| a2z s
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o R
WIARVESE — B CE RO, E SR,

o ETTE
MT A, Hikamsg, MTEERE. KFmdar 22, (6 Fonm Ak
i, FAEIENSCA sh R D,

o ETLARE
MTFIR 4, IRBLZLE A AT B

o < ATHRARYIE >
B, A, BRECERTRITCE, ROZ A PR R ER BURSAE 5 R N .

PERIAFREF A PR ] 2 — . A& 24 A PRI PE Tl 5 f (4 Hiceup 8¢ Swing), ifii #4
RS ARGEFS AL EE S50 (4 core.async B c1j-commons-exec),

RAFF SRR 1.

BRAFF SR — Bk

2.

4
2
=
Qfm
g
i3
o
%
H
il

£ A AL 7= 45

M FEABE (DR, 2:2148) m[LAAE https:/github.com/clojure-cookbook/clojure-cookbook
T#.

AASE AR IRER TIE, —Bekid, mFonFIRSHIEA S, T DAEIRIEE
FFRSCR e, AREERARBRNRET AT, BRAERITRE SRR, flan, 5
— R, HBIARBHRJLERD, ARZERGETA. mfEssr & OReilly BRG]

a2z

A

hif[13
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CD-ROM, FfSEREZEVFR], & SRR A SIS RGNS, ATEERGET. fEIR
P SR AL & A B B R D, MBS T,

AV RUE AR, (HX AR B, SRR PR, (B . HIRRFN ISBN,
ffl#n: “Luke VanderHart 1 Ryan Neufeld f73 Clojure Cookbook (O’Reilly). Copyright 2014
Cognitect, Inc., 978-1-449-36617-9.”

AR PR A pron ACRD Y (F AR H T A BEAY VO B B LR SR UF RO DL, RTRE IR IE R 3D

permissions @oreilly.com.

Safari® Books Online

Safari Books Online (http://www.safaribooksonline.com) &k iz Ifi 4= HI 5 = B 3558, B E
it UL B AR AT T S R R TR B R R S5 VER I Bl S . HR TR B E AN
Bl. Web it ¥ N LMEIELRKE, EHFRIATE, MROLRE, = FAUES I,
#B4% Safari Books Online #R/EZRBUA R 1 LI HE

f T4 S L B HL A A1 A A, Safari Books Online 1

Safa rl {8 2 7 B L 0 SR ) Y S T R — A 3

Books on[ineo 58 25 B9 4 46 32 & 48 U5 7] O’Reilly Media, Prentice Hall

Professional, Addison-Wesley Professional, Microsoft Press.

Sams, Que, Peachpit Press, Focal Press, Cisco Press, John Wiley & Sons, Syngress.

Morgan Kaufmann, IBM Redbooks. Packt, Adobe Press. FT Press. Apress, Manning.

New Riders, McGraw-Hill, Jones & Bartlett, Course Technology DA K 3ot JL+5< Hi ek

BT RREAS, B UIPRANIE R R Z BT R AE . %€ T % Safari Books Online HYH £ {5 8.,
AT R

BERZFK AN
TEHERT A A 3 WRNEE () K ak 4 B it

% E :
O’Reilly Media, Inc.
1005 Gravenstein Highway North
Sebastopol, CA 95472

A
AR H PR IX P L TR R 2 S iEsk)E C JHE 807 = (100035)
BUERIE A S (b)) ARAFE

a2z
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O’Reilly & —ABHA L IRM G, RATEAEALREIA BRI CE L, BafihiRg.

IR AR e 5 B ASASHT M ik «
http://oreil.ly/clojure-ckbk

F ARSI A MRS, 1E &R IEB IS bookquestions@oreilly.com
TR 2 O'Reilly B3, BIEREE, SUCRGTEIRE S, 1EURICLT Wk .

http://www.oreilly.com
A 17 Facebook fHbHEAN T : hitp:/facebook.com/oreilly
G RIEFRATAY Twitter Zh4%: http://twitter.com/oreillymedia

A1) YouTube HUAFHINELN T . http:/www.youtube.com/oreillymedia

Brig

7N

WREH Clojure #:X A F £ NITERL MR, A AATRES B, #8id 65 4 Clojure JF & #
W54, $ER LB, #Hik, HARBRG PR TR, HREK, X&—FBRTHX

A5, AR RAGERES RN H T~ X LE TR A -

e Adam Bard, adambard on GitHub

e Alan Busby, thebusby on GitHub

¢ Alex Miller, puredanger on GitHub

e Alex Petrov, ifesdjeen on GitHub

* Alex Robbins, alexrobbins on GitHub

e Alex Vzorov, Orcaon GitHub

* Ambrose Bonnaire-Sergeant, frenchy64 on GitHub
e arosequist

e Chris Allen, bitemyapp on GitHub

e Chris Ford, ctford on GitHub

e Chris Frisz, cjfrisz on GitHub

* Clinton Begin, cbegin on GitHub

* Clinton Dreisbach, cndreisbach on GitHub
e Colin Jones, trptcolin on GitHub

¢ Craig McDaniel, cpmcdaniel on GitHub

e Daemian Mack, daemianmack on GitHub
e Dan Allen, mojavelinux on GitHub

e Daniel Gregoire, semperos on GitHub

*  Dmitri Sotnikov, yogthos on GitHub

3
hif[13
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e Edmund Jackson, ejackson on GitHub

* Eric Normand, ericnormand on GitHub

* Federico Ramirez, gosukiwi on GitHub

» Filippo Diotalevi, fdiotalevi on GitHub

» fredericksgary

* Gabriel Horner, cldwalker on GitHub

e Gerrit, gerritjvv on GitHub

* Guewen Baconnier, guewen on GitHub

e Hoang Minh Thing, myguidingstar on GitHub
e Jason Webb, bigjason on GitHub

* Jason Wolfe, wOlfe on GitHub

» Jean Niklas L’orange, hyPiRion on GitHub

* Joey Yang, joeyyang on GitHub

e John Cromartie, jcromartie on GitHub

* John Jacobsen, eigenhombre on GitHub

e John Touron, jwtouron on GitHub

e Joseph Wilk, josephwilk on GitHub

* jungziege

e jwhitlark

* Kevin Burnett, burnettk on GitHub

* Kevin Lynagh, lynaghk on GitHub

* Lake Denman, ldenman on GitHub

* Leonardo Borges, leonardoborges on GitHub
e Mark Whelan, mrwhelan on GitHub

e Martin Janiczek, Janiczek on GitHub

* Matthew Maravillas, maravillas on GitHub

* Michael Fogus, fogus on GitHub

* Michael Klishin, michaelklishin on GitHub

e Michael Mullis, mmullis on GitHub

* Michael O’Church, michaelochurch on GitHub
e Mosciatti S., siscia on GitHub

* nbessi

e Neil Laurance, toolkit on GitHub

e Nurullah Akkaya, nakkaya on GitHub

e Osbert Feng, osbert on GitHub

* Prathamesh Sonpatki, prathamesh-sonpatki on GitHub
* R.T.Lechow, rtlechow on GitHub

2z~
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¢ Ravindra R. Jaju, jaju on GitHub

* Robert Stuttaford, robert-stuttaford on GitHub
* Russ Olsen, russolsen on GitHub

* Ryan Senior, senior on GitHub

e Sam Umbach, sumbach on GitHub

e Sandeep Nangia, nangia on GitHub

¢ Steve Miner, miner on GitHub

¢ Steven Proctor, stevenproctor on GitHub
e temacube

* Tobias Bayer, codebrickie on GitHub

e Tom White, dribnet on GitHub

e Travis Vachon, travis on GitHub

e Stefan Karlsson, zclj on GitHub

R THRE (B R 5%t . Adam Bard, Alan Busby, Alex Robbins, Ambrose Bonnaire-
Sergeant, Dmitri Sotnikov, John Cromartie. John Jacobsen. Robert Stuttaford, Stefan

Karlsson £l Tom Hicks, iXLEARHAIH & #F L P00k T A =02 —HI%Hl.

B IR THIH A H 25 ¥ Alex Robbins. Travis Vachon F1 Thomas Hicks, fERZ) 11 /M)
SCE AR RN, XU e TA S, FHREREIR, Sl AR E &R SR
AR AEHA , XU E %, W IEhiEE K (pull request), &8 T ftbfi kA HY
AR, B2, A& TIERIFG, FAMBMNES, 2EERFTREZ,

BeJE, BT Cognitect, LEFANTARRTEHRAAS, RN EHTARIFESE, bl
RSO, T H bR, MR T3 Z Ry SEH]

Ryan Neufeld

B, RIS Luke, RMbHEREE TXABTE., RIEF BEMZIERIMA, —E%
5. NI AR B AT B 5 — AT a4, kEAE. &5 XAB%
FE TN Clojure HiRE, FEIRMACERTIRT BBk,

M HBEEEAE, RERPRAN, AL REREBER, hX EFEAEE 2T
WERIES, #AET Jackie FiZc JL Elody BB H:, XA AIRESE K. MR AEESE T
W%, FRFIARERRR, A ATRER S XA,

Luke VanderHart
B, HERMAEH Ryan, th TIEIEESE 1, 25H%5 TAR,




b %

[lb;, F&AE Cognitect YRR HE T VF L BIEFER, HRELIEA —MRFNERS
PHESR S At A LRI VF 2 (R, AR5 ], I b AR sy, k3

BRE Clojure i, KRR,

i3

| Al
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£18

REHIE

1.0 Eqr

AL R HER R 8, Clojure & —[ IR AFHIIES . BRESR TEILKEFRE B —E
WSS, BAFREGR AP E R —Le R, Gibr—FE, BT AR
Clojure F2FHRITEE h AR R T, BIJRAAY,

fRALAHT, Clojure skihifE Java B AR b, BRI T Java JEAUHL (JVM) ' df ity —41
AR T, SR 5T TSRS . TR . BE2e® . A M —FRIRA
(UUID), HRZEULFHEY, Clojure #H . AZIRDT Clojure BRAZZRAY, LK Anfal 52 B W
£%.

FH R
LA SRR 1E S B mE A Ab P =75 8, Clojure HASEISN, BT —262 512240, Clojure
PRt TR R MRS AR . TR SR 1% T RIS 22 51,

o, Clojure FFFHiJET Java B UTF-16 “F7F 8 . AR SCHE A ARk U677 &
Wi A, WARFEILO R R B T 55, Clojure B F DAMER T 5HCFFF
ZHMIHES R

E 1 JVM AT Java TSI TT . Clojure 4ai%#% LA JVM 2 Bbg, EKAEBfTAI TS, Hik, kel
DIME {8 AT TR A Java 387,



Hik, Clojure A% Perl 8% Ruby #lA BRMIF4F AR, N EL R 7 5F B 450 A AH 20
2, WIERKXFTREA SAEE, 1H Clojure EMREI AT, "THARILE, Clojure 1A%
EABIERE, HREMRIFHCE T, BB EES! BTFXARE, Clojure HF
Fre /MR NE R, 7E clojure.string dy &3 Alf, WILAFREIR/N—2 5 1616 7247
HY R

Clojure LA H T'EEFFE (JVM), &AF EH java.lang.String J LB LhRE, 1
Clojure F1{# il Java HIRIEFHFA R —FhRM 22K, FoME S at &b T T B5E,
e FH PN 49 B 5 858 5 FR F Clojure 19 BB — AR5 18,

AT B BEWI%, “require as” clojure.string fy &4 73, & HHh ruse -y &%
LA A NS 2, #w S Eh 2 sl AL, FRLATRATE S0 B4k str g s, mmidk
TERTA ZRPERITE N | clojure.string, AR miarPE:

(require '[clojure.string :as str])

(str/blank? "")
55 -> true

3 IEEi]

XHFHAE 2R, Clojure #l Java Z R ZEFELER K, (XA —ELNRE, BER Java BIEUE
KA REAEE S A TSR E, HAES A FEA —HREENEED, Clojure 18 Java
& PV 2 RIS — O — B, B4 BRI b 5 BB A R DL B2

AR R TRUE RSB, A om R X 2k i, SCHUN A EE . R sk

=1
AE °

H #

fE Java ARG, AR R A PG K dhdfr . 759 Date, Time, DateTime 5 Calendar
M YERLEWE. AftAXse APLERIRA AT ? AT 9L (1 B2 12 RE A e W (T b 4 2
FIPNEERAY, Anfl ], DA NS (SEARFHEA) , (i 25 54N

11 BEFHEORNS

f£# . Ryan Neufeld

fE2: JAT use, SAETHMGARPEIATUHZHNFS, XEAR TRBEXRVEIDRAWE, XEHE
LR ARG BRI N BRE He . TA 158 2RI ZE use,




o) &%

TELE N TFHERRNE,

fRRF R
J clojure.string/capitalize R K BFHBHHINE — T4,

(clojure.string/capitalize "this is a proper sentence.")
;3 -> "This is a proper sentence."

MR EER A A FZ A KR/NE, i clojure.string/lower-case = clojure.string/

upper-case:

(clojure.string/upper-case "loud noises!")
53 -> "LOUD NOISES!"

(clojure.string/lower-case "COLUMN_HEADER_ONE")
;3 -> "column_header_one"

it
KNE B Ao b, BERER$L capitalize, lower-case [l upper-case W] REZ k&) T

BE, AR RS BT SR AL

(clojure.string/lower-case "!&S#@#%"[]1")
55 -> "1&SHE#RM]"

Clojure X Fr A 747 SR &0 Fl UTF-16 gmfi, Rtk ext it 2 R SORF M 5z 1, 8
AR ESEE, Hlanffm “Hurry up, computer!”, B & FHe, BHIFREIEM A
T (&) FAKE (&) id5. MRk TAFERAR A T8, KNG BT Do efi 1k
TR AL -

(clojure.string/upper-case "Dépéchez-vous, l'ordinateur!")
;3 -> "DEPECHEZ-VOUS, L'ORDINATEUR!"

S5
¢+ clojure.string iy &% [AIf API 30 (http://clojure.github.io/clojure/clojure.string-api.html)
+ java.lang.String HJ API 3CA4 (http://docs.oracle.com/javase/7/docs/api/java/lang/String.html) ,

1.2 ERFHAEPHNZTEHFR

Y% : Ryan Neufeld

FREgdE | 3



o] ZH
EEERTHETE AT,

BRAE
{ff ] clojure.string/trim W HCR MR T4 85 & RAFTA 2 0 74«

(clojure.string/trim " \tBacon ipsum dolor sit.\n")
;3 -> "Bacon ipsum dolor sit."

FEH RN AT, FEASAENM, #H clojure.string/replace K& IEF
FreER NI 2 3 5 -
53 BERATTRG A — 2%

(clojure.string/replace "Who\t\nput all this\fwhitespace here?" #"\s+" " ")
55 -> "Who put all this whitespace here?"

55 % windows KU HIHRA TR B Unix AU HIHRA T
(clojure.string/replace "Line 1\r\nLine 2" "\r\n" "\n")
;3 -> "Line 1\nLine 2"

it
H 2B T Clojure FHIZE HF4F? BIZRR T IR ALl n—E Hil, (HALG
WiEzkE (), fIFRF (). #i7 (o), BE (r), £ (\f) FEEHIRSF (\xo8)
AW AR A FRF . AE Java FUENZRAASLH A, X —HFFFH \s LR,

Ruby F0H: iy 1 & 5 745 5 45 18 68 SO 7R 4% O fiy & 22 0], Clojure AS[R], ‘24 clojure.
string iy 4 %3 [H AL clojure.core Z4h, RIBLARERS EAEEN , AV 2 H clojure.
string 5| Ah str B string IXAERYREI BT, LRACHDSE & .

(require '[clojure.string :as str])

(str/replace "Look Ma, no hands" "hands" "long namespace prefixes")
55 -> "Look Ma, no long namespace prefixes"

AR, HVPATEEETHF R BRI 4R PO AR R 5 R Al s
W= AER, 1o BI{#EH clojure.string/triml 8 clojure.string/trimr,

(clojure.string/triml " Column Header\t")
;3 -> "Column Header\t"

(clojure.string/trimr "\t\t* Second-level bullet.\n") ,
55 -> "\t\t* Second-level bullet."

2
SREE R i ETEE T

4 | E1E
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1.3 FIHBHARF S

E#. Ryan Neufeld

o] &R
BHEANFRE ., BSES, FEATH—1FHH,

BRAE
I str EEORIEE S PRI () 1

(str "John" " " "Doe")
53 -> "John Doe"

,snmﬁﬁ$x£,&ﬁﬁﬁﬁﬁ
(def first-name "John")

(def last-name "Doe")

(def age 42)

(str last-name ", " first-name " - age: " age)
;3 -> "Doe, John - age: 42"

{5 apply 45 str, BHERIEAEZE—FHH .

55 BRI FIRE R — A T R
(apply str "ROT13: " [\W \h \y \v \h \f \ \P \n \r \f \n \e])
53 -> "ROT13: Whyvhf Pnrfne"

35 BER TR R A SR (A RATHAE A T4 )

(def lines ["#! /bin/bash\n", "du -a ./ | sort -n -r\n"])
(apply str lines)

;3 -> "#! /bin/bash\ndu -a ./ | sort -n -r\n"

it
Clojure Y str gh{& —A4FAY Unix TH. BM—SF, MR i str gt —4u
AR, BEMSEOIA Java (Y L toString() J5ik, RS RINMEE ., AnAte it
MUTEASREATSEIAN, str ZIRERERFRFE G HIE, Wz,

TR, Clojure R THIZ HHIRY LA, (apply str ...) AL TE*F
FREREIZRTE . BRI T @il e apply, BUUAIE-RZHIAM str.

X/~ apply:
(apply str ["a" "b" "c"])

FEDhRE LS T

REgdE | 5



(Str 3" "p" "C")

BEAX Clojure fERESEFFF HI-BEA 1T 2 BRI, FATskvTEL A &A%, FIH Clojure $2 LK
EIRIERAL, Bilan, M—4T3 R FLT R g 2 S oy R (CSV)., XA il
&4 apply, BRARTUAERTHEAN_EAGK, AR EHEAE rows 464 R :

55 FURA—ATHR A B R LAT B ket csv
(def header "first_name,last_name,employee_number\n")
(def rows ["luke,vanderhart,1","ryan,neufeld,2"])

(apply str header (interpose "\n" rows))
;3 -> "first_name,last_name,employee_number\nluke,vanderhart,1\nryan,neufeld,2"

AR EMAFE AL RFEA, apply Fl interpose [ REA LU, FEB G AATIFH, @
# Hl clojure.string/join WA Sy, join M2 — M HEAF— AL FaFT. #0h
i, join iREIFFFHREAWAA LS, HHHZ W E, Mo, Bk
Bl i TCEHAE R TIF R, 20T (apply str coll) ik

(def food-items ["milk" "butter" "flour" "eggs"])
(clojure.string/join ", " food-items)
55 -> "milk, butter, flour, eggs"

(clojure.string/join [1 2 3 4])
33 -> "1234"

S5

C L6 AT,

 clojure.string ey %2 API 3CAY  (http://clojure.github.io/clojure/clojure.string-api.html) ,
¢ java.lang.String ) API 3CA4 (http:/docs.oracle.com/javase/7/docs/api/java/lang/String.html) ,

1.4 BFEFHEAFHFI

£ . Ryan Neufeld

o] ZR
ETEAC PR T B A AR

BRI =

HFRFEREH seq, REEREHFHTH:

(seq "Hello, world!")
53 -> (\H \e \L \1 \o \, \space \w \o \r \1 \d \!)

6 | E1E



B, FHARER AL S 77 & b B F7F, AR seq. LUFFICAS KA R, #B

2 B AR AT B R A T4 -
33 B FRHETF IR b H B A

(frequencies (clojure.string/lower-case "An adult all about A's"))

55 -> {\space 4, \a 5, \b1, \d1, \" 1, \1 3, \n1, \o1, \s 1, \t 2, \u2}

53 TR EA T RER R R BRI
(defn yelling? [s]

(every? #(or (not (Character/isLetter %))
(Character/isUpperCase %))

s))

(yelling? "LOUD NOISES!")
;3 -> true

(yelling? "Take a DEEP breath.")
;3 -> false

Wit

FEVRMENET, “FHEHR” BWwE “FRFH17, Clojure X4 it ix 2408, BA
Clojure “FFF W JEb 2 F 75, FIUMERZEANMT, #ATUHFRHEA, aRix
FE, FAFERR SRR — A EA . (seq string) AT 2RI, seq IR

RE—AFRFEAIIRA, X T XA

B LR, EX TR TR TR TR 2 G, SRR A EARE AT

Hio XTFRFEAA apply F0 str, REEN LR BTFFH -

(apply str [\H \e \1 \1 \o \, \space \w \o \r \1 \d \!])

;3 -> "Hello, world!"

o 137 “FIREBIERETIR,
o 157 TSR,

1.5 FHEBHRIER

£ . Ryan Neufeld

o) &

TN TIPSO B Unicode 4miB{E CEBE), suUxidk.,
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BRATE
JH At B AR G R

(int \a)
55 -> 97

(int \2)
53 -> 248

(int \a) ; M55k alpha
53 -> 945

(int \ue3B1) ; 7l H}kalpha (#Zwd(A)
53 -> 945

(map int "Hello, world!")
55 -> (72 101 108 108 111 44 32 119 111 114 108 100 33)

JH char G B R B R 1

(char 97)
55 ->\a

(char 125)
55 > \}

(char 945)
55 > \a

(reduce #(str %1 (char %2))

[115 101 99 114 101 116 32 109 101 115 115 97 103 101 115])
;3 -> "secret messages"

it
Clojure Zk7K T JVM 58 K1) Unicode 3 ¥F, FrA FF o #RA UTF-16 #1778, Bl 7 1F 42
Unicode “F4F, Bl 256 4~ Unicode 4#fl {4 5 ASCII ibAH%E, XRJ5E, ikARiEAY ASCII
IARME A, HE, Clojure {& Java —#%, %A% ASCII B i TR EEIR AL HE, 4
FEEE 2 IR A —— X R FE B, S (B B 6 4E i E 424 Unicode %211,

f5il4n, Fih3\ (map char (range 0x0410 0x042F)) FIlH Fr A i RiE KRS58, Bk
F Unicode X A~7VEH

(\A\B \B \I' \II \E \)X \3 \II \IX \K \JI \M \H \O \IT \P \C \T \V \®
\X A \Y \IT AL \AD \BI \B \D \IO)

char 1 int BRECAIE AL, 20— 59 il FE Bk java. lang. Integer 8 java.lang.
Character [ 52 {5, Integer F1 Character ¥ 25 4wy, R4 Character 1B 34—




SERSMSCAAR ST 10, ST B ARV B2, A BB TRk AL,

I‘E‘ﬁ—‘l

Unicode Explained (http://oreil.ly/unicode-explained), {E# Jukka K. Korpela (O’Reilly),
FIEAMm# T Unicode FOEBRERY TIERER,

o 147 “BETERIEATIIFS, BRATHE T OB R T T R T

o LIS CTENTECE.

1.6 BAUFFH

£# . Ryan Neufeld

o

o] 23
TR PR, R E X A TR P IR,

RRFTE

FHEM ISR A TIF R IR s, & str B%L:
(def me {:first-name "Ryan", :favorite-language "Clojure"})
(str "My name is " (:first-name me)

", and I really like to program in " (:favorite-language me))
;3 -> "My name is Ryan, and I really like to program in Clojure"

(apply str (interpose " " [1 2.000 (/ 3 1) (/ 49)]))

53 -> "12.0 3 4/9"
{AfER stritt, [EREARAMEZR, LABIADY .toString() HER. AUk, A
WHEE & str kg, RAEMRRRAE R AT 4,

LA X S ER BT K, 16 format BR%L
33 PEE—ANCHA, A 0 AR ATHEFRIE S

(defn filename [name 1]
(format "%03d-%s" i name)) ; @

(filename "my-awesome-file.txt" 42)
53 -> "042-my-awesome-file.txt"

55 Ol — A RIER
(defn tableify [row]
(apply format "%-20s | %-20s | %-20s" row)) ; @

(def header ["First Name", "Last Name", "Employee ID"])

REgdE | 9



(def employees [["Ryan", "Neufeld", 2]
["Luke", "Vanderhart", 1]1)

(->> (concat [header] employees)
(map tableify)
(mapv println))

55 *out*

;3 First Name | Last Name | Employee ID
;3 Ryan | Neufeld |12

;5 Luke | Vanderhart |1

O OARIEHRIPAKFH EF GXHERE 3 M),
O - FRICRIIFIE (s) x5, BoNEEA 20 F4F,

it

LAEFAFR P RALE, APFAER LS. AU str, KRG ARIGE, (EXECEHIE
Mmow; WATLAEM format, ‘& LIKGARIEHIEN BorT5d:, (AT THE C A Java Xtk
ARSI AR . JEAREEIS, SRR TR SR A FE HE PZAT & M AT 55 ARk ARy
BRMUR G, R str, AREERMER BonA E L 2], #hEH format,

BXFREH
25 format 49 % — N ARAAFT B R XNFHE, XEFH$ 4 LET AL Clojure #
B RIEA ), £ EALRRET Java, CMEFRERA C#printf %, Clojure #)
format & %4 B T Java %9 String/format, 5237 printf AR 9{A Ak,

RAFHER—ANEFATHE, AFPRATEZIHEARECF, BB THFR
—ANGALE, B RFEEBRAR, KA EOH AR % ER-ARUVERZFH, Plde, %d
A4S (dATHET), % AmiF i, RTFHE. XS A RNEITH, &
AT, BHARR R GHT (8 #4416 #F]) ¥,

XX FIRAZIRLET, TAE % Fe R B2 FHZHIENMER § iR 1TA4
BW, PFlde, “%-10s” KRG FHE (s) BxaxdF (), EHRIDEAL 0,
“%07.3f7 H—AMBER 0 ANFHE, HIAFHL, Q63408 GUERART#
# AL TR R -

(format "%07.3f" 0.005)
35 -> "000.005" ;; TFRLHLGRER R RNECHE A5 R AR g oy 2

ZTMEXNFHEHL S AL, #5 4 java.util.Formatter &5 API X4 (http:/
docs.oracle.com/javase/7/docs/api/java/util/Formatter.html) ,

A
o L3° KRB TR




o 1287 “FIH clj-time 4 AL HHT”,

1.7 BEXERFHH

£# . Ryan Neufeld

o] 23
EEMR— T4 5, BE AR 2EHF6— MR,

RRFE
BERAE TR P REGFAE— N, TEH re-find, 2ECEBREIBINERAEN TR,
MIENIZEGAACRFRIH RIS (20 “Foo” Hi “\d+7) .

55 ARSI

(re-find #"\d+" "I've just finished reading Fahrenheit 451")

53 -> "451"

(re-find #"Bees" "Beads aren't cheap.")
53 ->nil

it
ERETHREGTEE -, re-find EH T, BLLEMZEA BRI TR AHZ
B, R A — AN ICECE nil,

AR A, SR T/ B IUEL— 5K, 5 {# H re-matches, ‘Bl re-find 43—
B, AR TR ROEERS, M ITEE T,

;5 fE find H, # \W+ nz&ﬁfé SN e
(re-find #"\w+" "my-param")

53 o-> "my”

;3 {H7E matches /1, #"\w+" BBk " & AT "
(re-matches #"\w+" "my-param")

53 ->nil

(re-matches #"\w+" "justLetters")
55 -> "justLetters"

S
e java.lang.Pattern [ API 344 (http'//docs oracle.com/javase/7/docs/api/java/util/regex/Pat
tern.html), FAE T Java HEFAIIENIZRIENIES: (Clojure FIIENIFE—4E) .

BEH®E | N



o L8 FIHIEMZRE S FFF A U E” , S5 TR ENZGR AN 775 8 rh R A .
o 197 RPERF A BT A AL

1.8 FAENRAEXNFFFEREHE

fE3% . Ryan Neufeld

o] Z
BTN UL ey b O ey bl GO

PSS
] re-seq, BRUR—MENFARBAA TR, FE—FIBESMN IR,
35 AT H R HRR] B LT

(re-seq #"\w+" "My Favorite Things")
55 -> ("My" "Favorite" "Things")

35 TEERME LAY 7 (LRI ST
(re-seq #"\d{3}-\d{4}" "My phone number is 555-1234.")
55 -> ("555-1234")

WALEH (F55) RIENFRERER R —AmE, S&RARNEa LR

55 TRIUITATY Twitter P 40 # Ar%
(defn mentions [tweet]
(re-seq #"(@|#)(\w+)" tweet))

(mentions "So long, @earth, and thanks for all the #fish. #goodbyes")
;; > (["@earth" |I@I| "earth“] [H#_F_'Lshﬂ I|#ll "fish”] [I|#goodbyesl| Il#" llgoodbyesﬂ])

it

RPN (RACERAR), re-seq XIRE—RIIIILA, X2fEHELE, 7
SRELT Clojure {58 K, Xt —AERIFFFRIM re-seq i, A& LB F1FH,
AU A A PX LR (E, B R TR TR R B R R T R T R 55

IR EIEMFE R E ICELA, re-seq FIMILMEA AA M, AL, S55F5
AR EER — A MR & i, MR IR A A — AN EER e B T
fic, AR ESIEEA., FEMER RS S IR TR, X SR A R
S B, BRI ERIER. EE T

55 FIAHIENIZ R SR TR 5 fift .16 510 S AR
(def re-phone-number #"(\w+): \((\d{3})\) (\d{3}-\d{4})")




(re-seq re-phone-number "Home: (919) 555-1234, Work: (191) 555-1234")
53 -> (["Home: (919) 555-1234" "Home" "919" "555-1234"]
5 ["Work: (191) 555-1234" "Work" "191" "555-1234"])

R R EAE R R S —k ILES, IBwk{E H re-find, BHIFT R JLFFI re-seq —4£, {H
SUR A% — R ILECAY—ANME, WA A — ARSI ICEE ,

BT re-seq LISL, WA H—F5 i al LG R iR 777 b T A ILAC . [LAfE re-matcher
EREAH re-find, (HIRATAEBGXFEM, Fh bTitT‘/\ Clojure {2115, 2cds —A
re-matcher %14, SRIGRE M re-find ghAAKE, BrEAE K Taish BN RN, i
SENEIUEH re-seq, IMiANA re-matcher Fil re-find, Eﬁﬂkﬁﬁﬁ%ﬁ’ﬁiﬂao

S5

o L7 AR TR, R T A A B,

o 197 RFFFERPSTEIRFERR, FIH T ERZREACR AR AT R e sy,

» java.lang.Pattern fJ API 3C£Y (http://docs.oracle.com/javase/7/docs/api/java/util/regex/Pattern.
html), HHE LT Java SCRFAVIENIZRATED: (Clojure AUIENIZRA X —FF) .

1.9 XFFHEMITERMER

E#. Ryan Neufeld

E
LS e A R AR 4y, (AT AE SR A AR,

BRAR
AR BB T e I R AP R RE LSy, 24 £ 2 clojure.string/replace gt ]
TR RS

T RIBAIEEA, JH replace W — NSl FAF R, (R BATILERE .

(def about-me "My favorite color is green!")
(clojure.string/replace about-me "green" "red")
55 -> "My favorite color is red!"

(defn de-canadianize [s]
(clojure.string/replace s "ou" "0"))
(de-canadianize (str "Those Canadian neighbours have coloured behaviour"
" when it comes to word endings"))
;3 -> "Those Canadian neighbors have colored behavior when it comes to word
B endings"

BEHE | 13



A AL T R e R RESE GX AR ZhRE . AR T R AR L S e m A, b
FHERARE . ENFAR, FH Clojure FIENIZEAICHE: (#"...") KigEENFE
R
(defn linkify-comment
"Add Markdown-style links for any GitHub issue numbers present in comment"
[repo comment]
(clojure.string/replace comment

#"'#(\d+)"
(str "[#$1](https://github.com/" repo "/issues/$1)")))

(linkify-comment "next/big-thing" "As soon as we fix #42 and #1337 we

should be set to release!")

;3 -> "As soon as we fix

A [#42](https://github.com/next/big-thing/issues/42) and

HA [#1337](https://github.com/next/big-thing/issues/1337) we
should be set to release!"

Wit
replace & FHF B BB K. AR Z—, XMEZRMETER A T Er LA T A
A PC B FITRR £

ARG N —AFFFHRITAL, replace Wi — A FiF B e, EWAEFIFR D, AR
HE R D BC AR 2 B B B R T

IR A—AFFF (I \c B \n) KILEL, replace I — AR, iR 7T B
FRFHR—H:, replace FF R IR BRI .

WRE A=A IENMZFRIEAARITAL, replace g AlBfF % 1, IENZIAAICACHI—Fhnl GE
g — D FFFE, BIRAE Linkify-comment Byl F-HIRFE, XA 7F B AR IR 7P AL &
(40 $1F0 $2) fRBEAREE, JRR R LB R I ICACA . 7 Linkify-comment ({51,
FABFHS (#) JRIREESNE T (\d+) Bdd Sk, ERAREA s14t,

R AN —ANIENFEERRITHS, T AFRHE— AN s B, A2 — DR 8,
£ Clojure #1, #0RAEHFEA —DHEIENSH, BN MAREHRIEET. AILAEATEM
(FEEATINR) AIRRBOh s, MIEERAEARRI RS, HEEA— M F S
Tl 46 «

53 linkify-comment F5, HEik{d FH kST AY R %L

(defn linkify [repo [full-match id]]
(str "[" full-match "]J(https://github.com/" repo "/issues/" id ")"))

(defn linkify-comment [repo comment]
(clojure.string/replace comment #"#(\d+)" (partial linkify repo)))

ARPREARTSE I IEMIRR R, A — T e rZERk Le, EESCERF RN, ENFRER




AERARR T, JRH 06, st A SRR TRAE, RASWMEN. FoA et vim
BRWIEE, RAE S SBOENZGR AR LR, R S0, PIZE A A IEN A
R, HH AR 2B ETLR A /A

FEE IR E N AW IE, Jeffrey Friedl B Mastering Regular Expressions, 3rd ed.
(O’Reilly) & —AREFHIAS

o L7 “HREEAAERTIFRT,

e clojure.string/replace-first, %K% 5 clojure.string/replace JL-F—#%f, {H H &k
s — R TR,

+ java.lang.Pattern ) API 3¢ #4 (http://docs.oracle.com/javase/7/docs/api/java/util/regex/
Pattern.html) , A& LT Java IHFAVENIFRENTEDS (Clojure FYENIZREN ),

1.10 HJFFF BV RER S

1£# . Ryan Neufeld

=] Z
EH R Yoy R TER S

S
# ] Clojure. string/spLit, HFRFH M 4L FHh, solit BRI BH, —RTHD)
OISR, S ARV B E N5

(clojure.string/split "HEADER1,HEADER2,HEADER3" #",")
55 -> ["HEADER1" "HEADER2" "HEADER3"]

(clojure.string/split "Spaces Newlines\n\n" #"\s+")
55 -> ["Spaces" "Newlines"]

Wit

B T bR E N ZRE D)y 2, split SRV IRIEHID) 2y Bk B, R mT LA R E 9
limit Z2HE X — . Uimit i B O 00O i A PR Al 25 R B o B /M B, ik Ui,
limit JRAESVR ORI AR LA, i AME AR X A28, A & U,

A Wnit b, split BECRRR IR ATRERY D)5y, (HHEER R ERRYZS ILRC .
3 ATy, SRR Unit, ST T RGENHRERZ B FAFHRIE
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(clojure.string/split "fieldl field2 field3d " #"\s+")
53 -> ["fleld1l" "field2" "field3"]

ARIR BRI A LA, SARRERIZEICAL, AP nTLORE Wnit f57E54 -1,
35 A CSV fRbTING, foRAYZSICRC( SRR A B L)

(clojure.string/split "ryan,neufeld," #"," -1)
i3 -> ["ryan" "neufeld” ""]

i Uinit $E A HAMIER, 3 split HZiRE Uinit HFH,
(def data-delimiters #"[ :-1")

33 A Uinit, $RPITAERFIS
(clojure.string/split "2013-04-05 14:39" data-delimiters)
55 -> ["2013" "04" "05" "14" "39"]

53 Limit 24 1, SRERERXA TR BRNES
(clojure.string/split "2013-04-05 14:39" data-delimiters 1)
;53 -> ["2013-04-05 14:39"]

;3 Limit 242

(clojure.string/split "2013-04-05 14:39" data-delimiters 2)
53 -> ["2013" "04-05 14:39"]

;5 Limit 24 100

(clojure.string/split "2013-04-05 14:39" data-delimiters 100)
i3 -> ["2013" "04" "05" "14" "39"]

S5

+ clojure.string @y &% (A API 3C#Y (http://clojure.github.io/clojure/clojure.string-api.html) ,
o L7 AT,

o 1871 “FIHIENMZAXMFFF B BUHA”,

1.11 BETFHEIFZFEMEL

fE3 . Ryan Neufeld

o] &
TR TR IR N B, 40 “0 eggs” B¢ “1 chicken”,
RRAR

FFEZESF] Ruby on Rails XU&HIE %, %18 F Roman Scherer [ inflections & (https:/

github.com/rOman/inflections-clj) ,

16 | H1E



ARSI AL, JEf lein-try JF44 REPL’:
$ lein try inflections

f# ] inflections.core/pluralize I — it 4c S5, WRIHECAS 1, 24 H BRI
CE &

(require '[inflections.core :as inf])

(inf/pluralize 1 "monkey")
;5 -> "1 monkey"

(inf/pluralize 12 "monkey")
55 -> "12 monkeys"

WA R R BARPRERY B, WTLCY pluralize 25 3 ARS8, HrE A CMIA
HoB A

(inf/pluralize 1 "box" "boxen")
:; -> "1 box"

(inf/pluralize 3 "box" "boxen")
53 -> "3 boxen"

Wit

T RRIGH PRI, B2 R, RSt b AL, A& TESLEREE
ML ER, T HPAER ., AELRI ST, Ruby on Rails (http:/rubyonrails.org/)
‘B Active Support::Inflections 2, H T | — /¥4 FrME, Inflections#pluralize jif
RIXFE—MAR T, {H Inflections Tl I Wrile RIT AN EZR G, L “ize” &R, SBF
FFERIIEA ., 1E Clojure Jh5EH1, Inflections JLPHEfl: TR X LERE,

Inflections FEH 4G WA BBAY K%L, plural f singular, XM/ BRECE A% 2010 8 50y
upper-case fll lower-case, plural ff ial%% 45 s & HOE 3\, singular 1 # ia] 4% i b # 5K
B, XL LT inflections.plural Fppy— BB NI, YRATLAF|FH inflections.core/
plural, #RANA CHIEHHLN]

(inf/plural "box")
55 -> "boxes"

53 LA ox! SERMBIEIEHEON 'en' (AR 'es')
(inf/plural! #"(ox)(?1)$" "S$len")

(inf/plural "box")
;3 -> "boxen"

IE3: InFNBEA %R letn-try, HIZMETE P “BAIHIEE lein-try” BHRLSEH,

BEHE | 17



53 plural Hi2 pluralize fYEERL---
(inf/pluralize 2 "box")
53 -> "2 boxen"

1% E % 4 camelize, parameterize fl]l ordinalize Z4A5 I,

;53 P "snake_case" A5k "CamelCase"
(inf/camelize "my_object")
53 -> "MyObject"

;3 WHETTE, HT URL 2%
(inf/parameterize "My most favorite URL!")
;3 -> "my-most-favorite-url"

55 RO L
(inf/ordinalize 42)

;3 -> "42nd"
S

* inflections-clj GitHub E (https://github.com/rfOman/inflections-clj/), T fiftscT 3 F 9728
JEiE .,

1.12 ZEFEFMHE. FSHXBEF EEK

fE# . Colin Jones

| Zi
BN, Fedoc#r, FEEBEREARN. QFEFE—ENBdERE,

BRAE
SR EESURAF B G symbol B

(symbol "valid?")
53 -> valid?

T S RAR B TR, TEREH str.

(str 'valid?)
55 -> "valid?"

MPEH A B R o, aTLMEH name, anREEEL FWE S, WLMEH str.

(name :triumph)

18 | #1ZE



55 -> "triumph"

5 B, BEk ENES
(str :triumph)
53 -> ":striumph"

TR D BT AR OB, TE R keyword:

(keyword "fantastic")
;3 -> :fantastic

(keyword 'fantastic)
;3 -> :fantastic

SRR F AR S, HE—AHRPE, A@ name:

(symbol (name :wonderful))
33 -> wonderful

it

X B BB i bR B str, keyword T symbol, AN BRI IR IR B R 2 A, Ho
symbol A5 — 4%, RTINS ARETITH, X o TH 5% —
AaP R,

XELRA 7 BEE B — AR 24 BpSeE T 5 nIReHr A dr 223 al, FE HBHL (/1)
53 FF. M IXFNRII KB TINFF S, name HECRTRENSH, WRTREANGEA, X ER T H
AL -

55 AR RS TERsy

(name :user/valid?)
55 -> "valid?"

55 AR HUAR S Ay 25 )
(namespace :user/valid?)
55 -> "user"

W, ebr BB Ry . TS BIBRX A s, RIE e TERSE g, FiE
ks, AEEERG T, Java B RKEESGCRII G, RGBT ES 7 E, a7
LIFIM java.lang.String.substring(int), {HERE S KA FFFRE T4

(str :user/valid?)
53 -> ":user/valid?"

(.substring (str :user/valid?) 1)
55 -> "user/valid?"

FTFHEME LT, 20 java.lang.String i API 3¢S (http://docs.oracle.com/javase/
7/docs/api/java/lang/String.html) ,
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PRATEAZS By okt iy £ 228 Il RO AF SR O B 5, bR dr A S IR 5 — 4, (HEK
SR, 7R BT S) REHm— /PP

(keyword 'produce/onions)
;3 -> :produce/onions

(symbol (.substring (str :produce/onions) 1))
;3 -> produce/onions

B, keyword il symbol BN A NS EIIRAS, LIRS BIE AT A RIFNE T, B
BHEXFEE 4T, Flan, ARPANERE — P BF A B4 UAE def | let B HAhyERE A .

(def shopping-area "bakery")

(keyword shopping-area "bagels")
;3 -> :bakery/bagels

(symbol shopping-area "cakes")
;3 -> bakery/cakes

X AR B BRI ARSI T o BEH, anfal e 5 30 B oh—AN G, (HF
WEBRE ez, Lk, Ff keyword, symbol, str. namespace FiI name Jt A /R
M THAHRSRIGE,

o L5 “TREREAIERT,

1.13 FAHIFEAHIFE /NRIBREAFHEE

fE# : Ryan Neufeld

E
FEERETMACH S T, THEEITEERE KBRS /NI, 1HKE double X FERVIF )5 R s
Fhla S IR,

RTER
B, BANE Clojure X RFUIRBUERI RS T, ARSI RARE KSR E gk .
55 BaTER fn i 2 5 4

6.0221413e23
55 -> 6.0221413E23

53 VBT /K
le-10




;3 -> 1.0E-10
FERE R TABAR A (40 long) MBS, S SECESE MR, M 5157
TRAS IR TR0, - %, ATUAETHE Blg 287,

(* 9999 9999 9999 9999 9999)
;3 ArithmeticException integer overflow clojure.lang.Numbers.throwIntOverflow

(*' 9999 9999 9999 9999 9999)
53 -> 99950009999000049999N

g

Clojure H—YE$ B 2% . int fl long, double, BigInteger L) BigDecimal, il HHy2
%I (int, long Fildouble) #SSxfEiX BEALAUMY CIL A N T 4E et , &8 XA LA & T8
FREOLK A TR, SRR IR 3 TR, SR ERTLI K, EEH
R, FTUHSISRCARRS +0 -, * f/ Rl fax AR, X SE R R R RIS B, 1
T SN SR A T A BigInteger,

R EE ML —2, SIS AR BUERIEREAREB) ., (R 24 ] BigDecimal 271, >k
“fhYe” e, fE Clojure H1, BigInteger Fll BigDecimal ji/ZFTiHMY “fF4” A, HELE
BUEFSIA—A “K7 8, B ERPTAE FRIER, ReTLsEd SR e, GilZn i
BigDecimal {1y 1 53—k, fHSE & #AY J5 2 ff 1 bigdec 5 bigint, FTAEH—AE:

(* 2 Double/MAX_VALUE)
;3 -> Double/POSITIVE_INFINITY

(* 2 (bigdec Double/MAX_VALUE))
53 -> 3.5953862697246314E+308M

RGN Sk R A AR 2 Bilg 28, B R AR AR R B B A b X TR EOR UL,
FRBOE R, AT REREER SRR A,

A
o L1477 “FERTAEREC, DT TR A BRALIN CREFRS BE

1.14 [ERBEHY

8% . Ryan Neufeld

E
LA RS RS B,
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BRATE
(ERRIES (SCATIEG) B, (RTREA SRR, EARORFR AT, 41173 (0333

(/ 13)
55 ->1/3

(type (/ 1 3))
;3 -> clojure.lang.Ratio

(* 3 (/13))
;53 -> 1IN

f£ double 27 [-filiJf] rationalize, REEATsR M4 A A PEE, DLBEGAIANGHE :

(+ (/ 13)0.3)
55 -> 0.6333333333333333

(rationalize 0.3)
;3 -> 3/10

(+ (/ 1 3) (rationalize 0.3))
;3 -> 19/30

it
FEALEREL B, Clojure RUFTREMRFFIGIEE, LH-E M B HL, fEREHIRTEH, Clojure FFR§ %
TRAETII R L, AR EERY double 2870, N AR FR AL, (X FfE R R
RO, AL B TR IEARLL, AR IR IEERB L. B 1137 “FHIEH
REARF/DIBOR IRFFRGEE™ T DHRRVIDEE, RS RE RS PERERY 2 Ph, R SRR IHIXT Y ()
Kt

7[RI/ double FAABRELINY, FE/hOy., HHT Clojure BURAE GG, SRR AT
BES SECE PR R FIFE 40 double 287 X ikt BAANBRME A — g S A Ay, H
AR AT FT e SECA PR T & A,

FEALFE double I, BEMRERMERGME, 15(EH rationalize %L, XA EBGR T (a4 0 A BR
BlH, XAlRER double U I{E I rationalize, BEFRFFLAAITREHH ({HIELFPEM:RER
).

A
o LI RN RS MOROR R

W
ik
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1.15 fRITEF

E#. Ryan Neufeld

o] &R
T & R AT

RRAE
T “IEE” KNSR BE%, 158 Integer/parselnt & Double/parseDouble 3k
gy -

(Integer/parselnt "-42")
5 -> -42

(Double/parseDouble "3.14")
53 -> 3.14

»

&

+
o2 “1IEw” /N2 T Integer/parselnt i, I1F 5 mi&/NT Integer /MAX_VALUE
(2147483647), %t Double/parseDouble 31, IF & it /IvT Double/MAX_VALUE (£ 1.79
x 107308),

m

MR BRI VBCE LR, BLREKRE, W52 BlgInteger 5 BigDecimal, LL#E4:
KRR,

L4 % ZHy bigint il biodec BECTLLE T FH (SERICIETHM) IS TR
B R %

(bigdec "3.141592653589793238462643383279502884197")
55 -> 3.141592653589793238462643383279502884197M

(bigint "122333444455555666666777777788888888999999999")
55 -> 122333444455555666666777777788888888999999999N

S5
 Integer/parselnt (http://docs.oracle.com/javase/7/docs/api/java/lang/Integer. html#parselnt(java.

lang.String)) F1 Double/parseDouble (http://docs.oracle.com/javase/7/docs/api/java/lang/Double.
html#parseDouble(java.lang.String)) Y API 344,
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1.16 HHEIBETFISN

E# . Ryan Neufeld

o] ZR
T AN, BOM RS BERIEL,

BRATE
AR FOCOEBEAR sy, WA int, BFIRECRGIR SRR, 45K, XSTE RTINS
57, BAAERIRIBEDL

(int 2.0001)
5y > 2

(int 2.999999999)
5y > 2

AR AR LSRR RS BE . WTREAY & A, FTLME M Math/round, BEATTHILATE A :

(Math/round 2.0001)
55 > 2

(Math/round 2.999)
H '>3

5 XEHT

(int (+ 2.99 0.5))
55 >3

IR RHETAPRERIEN, BEEMEH “BARERET 8 “BABBNET, Ak
Ri%4y B{d A Math/ceill B Math/floor .

(Math/ceil 2.0001)
55 -> 3.0

(Math/floor 2.999)
5 -> 2.0

PRETEBFX LR BOR /M, FAREEEL, 15 /E ceil B floor SR int,
itit

CEANT BRI BT, int REROX IS, RHF RBORBIE R R, T
R NG B X AR A —ERT, ABAR R RI R TV, XA R TT (E,




Math/round & 3 & — A& ABLAR . & Clojure FAYVF £ Hofh I A= R 1F s B — A%, X[
EEBRT “AEPAVIE T, Math/ round E—A~ Java B%, EARVTIERENL 172,
P& int ABFE RTINS

S EE R A, AN B R e AR, ATRERE EE A with-precision B§
. PR B2 %038 BigDecimal K775 J5 4 Java 28, THMIFAHNE Java $EME T — 2o
753K % BigDecimal (i1, with-precision $@fit TixtehHs,

with-precision & —/~%%, 'BiE% /> BigDecimal N EE AL AE B H RSB, £
BigDecimal [y _k T ICH P ATiX Se3RiAN, THBRIMIEE ., IBLK BRI R BT
IR, TR R, BAEARNIR RS R VERT H. XMERE T/ AR
RE LA, EEMAFEE W K —A rrounding {E, LAf / {EXTHYIEAFGE, 40 :rounding
FLOOR (IXYMRAE—1%, Mt AR? ). WRAKHE, & ABR Uk HALF_UP, {HATLA
4% CEILING, FLOOR, HALF_UP_ HALF_DOWN, HALF_EVEN_, UP_ DOWN., UNNECESSARY A f{J {F ]
—

(with-precision 3 (/ 7M 9))
5y -> 0.778M

(with-precision 1 (/ 7M 9))
;53 -> 0.8M

(with-precision 1 :rounding FLOOR (/ 7M 9))
33 -> 0.7M

T with-precision, H—4~ “Hi” {HF 3. BRI Bigdecimal iz B 4T 2h, Hihw
WABE AL, BOHFEE (3M) EFRARXAF B A Bigdecimal f{E, B3 i F bigdec
BRBL -

(with-precision 3 (/ 1 3))
;5 ->1/3

(with-precision 3 (/ (bigdec 1) 3))
55 -> 0.333M

7

o 11375 “FIHAEH REEART /BRI R E”, H1T T Bigbecimal (N LN, TH
RRIIE Y,

o L1771 “HfELERT,
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1.17  RHLLER

E# . Ryan Neufeld

o] ZR
FELMETHE, AR —8/NEE, XEEF S A, RoDE SR
SUEREBREZ G RKE “ERE”,

BRAE
Clojure 34 NEEIY BB SR BL A FEAR S LLAR, s8I0 “BOMILLER”, KRR AU, BIAMR
B RBIRE O fuzzy= BREL:

(defn fuzzy= [tolerance x y]

(let [diff (Math/abs (- x y))]
(< diff tolerance)))

(fuzzy= 0.01 10 10.000000000001)
55 -> true

(fuzzy= 0.01 10 10.1)
;5 -> false

it
fuzzy= 1Y TARTT SO R 2 BB LA B — A . BB AR IER ot 2 (E, ik
MIAEER S/ D TRENEDE. S8, BATT2IERBIEBHZEFAR NN,
RELLBARKHIAL, AE20% 1000 LA T HZESR:, WalLHE%R 2% 1000,

ANEERE A fuzzy=, fEELBAFE RUERMLTZ/ NG, RHRABLEZEEREIL A 2 EHR . 2422
[EEGI R B A AR, PRATREAR I RA R %

(- .22 0.23)
55 -> -0.010000000000000009

(- 0.23 0.24)
55 -> -0.009999999999999981

BARXIRABE, HA/ERURH 2, IEEE 754 HIJEA 6 TR AU, EAEMRS TR, X
ARG EERNERERIHT R . A RAREL ARG, whRL1% (6 BigDecimal B¢ BigInt, ZXIiL 1.13
W FIHAER RBARR NIBOR IR L™, 2RI TR LN,

fuzzy= MBI FETL, A—-LABWEITER. &%, ERESEEAE 124, ke
REASFI partial SCELER -y I FHATAH S FIMT f B, Hr e A2 E

26 | F1E



(def equal-within-ten? (partial fuzzy= 10))

(equal-within-ten? 100 109)
;55 -> true

(equal-within-ten? 100 110)
;3 -> false

AR AR TEHE T (R LL R B 20909 sort FREUIE S — S W Y S BUE e s bk
the 1Ak E—A> fuzzy-comparator pi%, BIRAEMIAZIEIR B —AELEE T

(defn fuzzy-comparator [tolerance]
(fn [x y]
(if (fuzzy= tolerance xy) ; ©
0
(compare x y)))) ; @

(sort (fuzzy-comparator 10) [100 11 150 10 9])
53 -> (11 10 9 100 150) ; 100F1150F2zh T (& ,{H11 10F19%% A

O WHRFALLEIETE tolerance JEE 2N, X H 0 FoR B 1HHE,
A MR [ 2] 1E % #J compare,

S

o T IEEE {# S804 H R (http://en.wikipedia.org/wiki/IEEE_floating_point),
o L1370 “FUHHERE KSHERE/NYECR R FERG L™

o L1671 “HBAIEEIFIE AT,

1.18 =fitE

Y% : Ryan Neufeld

=] Z
TSP — SRR R, R =AE,

BRAE
Bt A 19 = fA B8 $% %8 v DLl T java.lang.Math (http://docs.oracle.com/javase/7/docs/api/
java/lang/Math.html) S iji[a], ELA Math (FEASR O, B F S ATk (R At 1l i 44 25 (R] )

;5 R sin(a + b). A
;3 sin(a + b) =sina * cos b+ sinb cos a

BEHE | 27



(defn sin-plus [a b]
(+ (* (Math/sin a) (Math/cos b))
(* (Math/sin b) (Math/cos a))))

(sin-plus 0.1 0.3)
55 -> 0.38941834230865047

ZAEREARMEE R LOINEF ORI, AR B2V EFORI, B LSRG g, sk
EFAHRINE (] Math/toRadians 1 i EEFE LI L -

55 VEHbER R AR 2 B
(def earth-radius 6371.009)

(defn degrees->radians [point]
(mapv #(Math/toRadians %) point))

(defn distance-between
"Calculate the distance in km between two points on Earth. Each
point is a pair of degrees latitude and longitude, in that order."
([p1 p2] (distance-between pl p2 earth-radius))
([p1 p2 radius]
(let [[latl longl] (degrees->radians p1l)
[lat2 long2] (degrees->radians p2)]
(* radius
(Math/acos (+ (* (Math/sin lat1l) (Math/sin lat2))
(* (Math/cos latl)
(Math/cos lat2)
(Math/cos (- longl long2)))))))))

(distance-between [49.2000 -98.1000] [35.9939, -78.8989])
53 -> 2139.42827188432

it
ALENFTREIZIR T Clojure %A H CHINE R A 4z ], (BRI 2% “SERR W
We? R4 Java A AR, (HEmrlLiA%ZE, THEEHS:F, Clojure 5 Java H
BIERTEAUN_ LRSS, BRI java. lang. Math 58 iz R AR itk .
java.lang.Math NG =iz, B E A MR, ETHEL. MERFR Sz
%, java.lang.Math A9 javadoc Hv (http://docs.oracle.com/javase/7/docs/api/java/lang/Math.
html) A 58RI,

S
o 8571 “FIMZEEINE RBARPERE R, R T B RER /NS ],

W
ik
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1.19 R\ RY I Hl 3 N\ F0% H Z 4

(=

: Ryan Neufeld

(5]
FEUARRIHR (dnHubHls ), £ Clojure REPL st ARSI A 250,
RRAE

SR W A BER, R AE AT LRI (An 2, 16 %) Fnhk e, M2 B 36 Ay

WA (5%, TLUT 10 DB 26 A7) -

S L ORr  iE FH Java 751 Integer/toString:

2r101010
53 -> 42

3r1120
53 -> 42

16r2A
5y -> 42

36rABUNCH
53 -> 624567473

(Integer/toString 13 2)
55 -> "1101"

(Integer/toString 42 16)
5 o-> "2a"

(Integer/toString 35 36)

.o non
5 > Z

it
AR K L B Clojure A BUIIR T, XN FHEELEZ —NEBESH, REFE LS,
e RMEE s, BRIEEIER S — %, RWLLCh Integer/toString B —/~/h

XAE

(23

AL, RIIX— A

(defn to-base [radix n]
(Integer/toString n radix))

(def base-two (partial to-base 2))

(base-two 9001)
; -> "10001100101001"

R HRE

29



o 1671 “RSILTFFRT, Wit TET format (UfEE (o F1 x 4y Bil4EE H/\ZEHIFI o<k
THIFTENHEAL) o
o LI57 “fENTECET

1.20 HEHEESHSEITE

fE# : Ryan Neufeld F1 Jean Niklas L’ orange

=] Z
FEHAREEASRASTHE, E. Pk, SBFibrmEz,

RRTTE
SV AT, B RIBRLIE A 1 7E % 4 count,

(defn mean [coll]
(let [sum (apply + coll)
count (count coll)]
(if (pos? count)
(/ sum count)

0)))

(mean [1 2 3 4])
55 ->5/2

(mean [1 1.6 7.4 10])
53 -> 5.0

(mean [])

5y >0

LB AR, s EEHT, RS RROE. 28, SEAAEREN TR
HIE LA RIS IE ., FERXMEILT, s oe M~ rh RHE R P2 1E .

(defn median [coll]
(let [sorted (sort coll)
cnt (count sorted)
halfway (int (/ cnt 2))]
(if (odd? cnt)
(nth sorted halfway) ; @
(let [bottom (dec halfway)
bottom-val (nth sorted bottom)
top-val (nth sorted halfway)]
(mean [bottom-val top-vall]))))) ; @




(median [5 2 4 1 3])

5y >3

(median [7 0 2 3])
35 -> 5/2 ; The average of 2 and 3.

O £ coll HAEATLHAEILT, REH nth BEABA T,

O 1R coll HEATLH, HEN S —ArhA{ER THx (bottom), ZRFFHL top F bottom f
FE,

TR EAN NS (¥ HBRE), w8 frequencies IBFICEH I kS, RIGHHE
XEE, B AR B s

(defn mode [coll]

(let [freqs (frequencies coll)
occurrences (group-by second fregs)
modes (last (sort occurrences))
modes (->> modes

second
(map first))]
modes))

(mode [:alan :bob :alan :greg])
;3 -> (:alan)

(mode [:smith :carpenter :doe :smith :doe])
53 -> (:smith :doe)

FRfEE
TARAEARRI AR £ £, BB RLL TR,

(D) X EA R EAE, W F(E mean, S5RFFTS.
) )5, R LeE R,

(3) FrEERERCAMERI A Bk 1.

(4) fJr, ARTREIEE RO TR

(defn standard-deviation [coll]
(let [avg (mean coll)
squares (for [x coll]
(let [x-avg (- x avg)]
(* x-avg x-avg)))
total (count coll)]
(-> (/ (apply + squares)
(- total 1))
(Math/sqrt))))

(standard-deviation [4 52 9 57 4 5 4])
33 -> 2.0

BEHE | N



(standard-deviation [4 554 42 2 6])
53 -> 1.4142135623730951

b

mean F1 median £ Clojure H' #B 1R 7% 55 st B, 1H mode F5 % — pi T {E &, mode 55 mean B¢
median 5 HAA], Bl H M AEBUESIR A B, HWREEAI AR LI R I8 — K, FifHm
—SCR B AL, BEA EETERENGE,

A mode TAET; A4 iR

(defn mode [coll]

(let [fregs (frequencies coll) ; O
occurrences (group-by second fregs) ; @
modes (last (sort occurrences)) ; ©
modes (->> modes ; O

second

(map first))]
modes))

© frequencies iR Bl —/ MG, 05k T coll A e R HBLR S, BIIFHT A RERE
{:a 1 :b 2},

@ group-by 7 | second ff freqs MLt K G, HAAKE, HHEEZMHE—THE, X
P {:a 1 :b 1} AT {1 [[:a 1] [:b 1113,

© HBLREANERIAAFTUHET T, Hedr iz, ffa—3d ke, s
HIME.,

O FJa— =L FE AR A AL PR B B HRAYE, FIFH second ff [2 [[:alan 2717 A% i,
[[:alan 2]], #RJ5H (map first) B B2 (:alan),

=

Frife 22 FERMI S AR RS 0L T, — BRI A A B I (R RE B, AR e,
A Epk e ke (CEY k1M ), standard-deviation LY mean, median f[l mode ¥ ¥r#{t. iF
— PR B XA AT,

(defn standard-deviation [coll]
(let [avg (mean coll) ; O
squares (for [x coll] ; O
(let [x-avg (- x avg)]
(* x-avg x-avg)))
total (count coll)]
(-> (/ (apply + squares) HN 3]
(- total 1))
(Math/sqrt))))

O I EARFYIE,
O X TEAME, HRIZES FHEZZNET,




© Jn, RRXECPITmEEkR, BRUGTHRMNEOR 1, HIFET, AR AR,

ARAEENES, T LA RS A brEZ, BREL total A (- total 1),

S
o RThrMEZERHHE, WULS WY E B TArfE 2R 3¢ (hitp://en.wikipedia.org/

wiki/Standard_deviation) ,

1.21  {iI#fE

£# . Ryan Neufeld

o] 25
T B AT R,

S

5 C & C++ ZXHMARZES ML, BEEEHHRIES (40 Clojure) HAKHE W, (HAEMR
LEAGIE S HFARIIBAIAA M. Clojure fEBIVELO iy A28 [ R it T —Lefr4fFE, Al
i bit-, (CARIEE—FIEOL TR AN, APk E bR g8 — A E

55 B Unix SCM: R GEARIRIY 8 B — A f

(def fs-flags [:owner-read :owner-write
:group-read :group-write
:global-read :global-write])

55 FERRITVECE] " AR -> 7 " ARGt
(def bitmap (zipmap fs-flags

(map (partial bit-shift-left 1) (range))))
;3 -> {:owner-read 1, :owner-write 2, :group-read 4, ...}

(defn permissions-int [& flags]
(reduce bit-or 0 (map bitmap flags)))

(def owner-only (permissions-int :owner-read :owner-write))
(Integer/toBinaryString owner-only)
s o-> "11"

(def read-only (permissions-int :owner-read :group-read :global-read))
(Integer/toBinaryString read-only)
;3 -> "10101"
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(defn able-to? [permissions flag]
(not= 0 (bit-and permissions (bitmap flag))))

(able-to? read-only :global-read) ;; -> true
(able-to? read-only :global-write) ;; -> false

it
Clojure fE'BIIE D FEFRSRME T 2 816, X4 T 2 #1E and Fl or, ‘ETHYE
&, VAR SE, (R A ERIEN, ¥ 8EREEEEHN ZHGFR R, Java 1Y Integer/
toBinaryString m] L\ J5 & HbfT BN H By ) — ko,

RABRER, BoOEPWALTE bit-set F1 bit-test, XFARMEH THEASMIRBH HHY
BAL, MG bit-and IRFEFFERIERA L0, RATEARIEBSEBIARINN TR, Xk
KU R T R A5

35 B Unix SO RGEARIREYF SR R 0k

(def fs-flags [:owner-read :owner-write
:group-read :group-write
:global-read :global-write])

(def bitmap (zipmap fs-flags
(map #(.index0f fs-flags %) fs-flags)))

(def no-permissions 0)
(def owner-read (bit-set no-permissions (:owner-read bitmap)))

(Integer/toBinaryString owner-read)
5 oes "1t

33 SYBLAJRVFRT

(def anything (reduce #(bit-set %1 (bitmap %2)) no-permissions fs-flags))
(Integer/toBinaryString anything)

55 -> "111111"

51
o 8.6 “HJFEA Java BUAB T U BB,

1.22 SR BEE

fE3 . Ryan Neufeld

E
T AL
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BRTE
Clojure #fJk T— S CUBGHLECA: KA.
BN 0.0 1.0 (LFRE) MBEHLITAR, £ rand.

(rand)
55 -> 0.0249306187447903

(rand)
55 -> 0.9242089829055088

T R BEYLEE S, 1A rand-int.
55 B 6 THIRIREL T

(defn roll-dé6 []
(inc (rand-int 6)))

(roll-de6)
53 > 1
(roll-de6)
-
A \A
it

B 7 Ak 0.0 2 1.0 BB 2 5h, rand MR — A ES KL, HEE - AREENTRK
{l, ffil4n (rand 5) iR —ANF 8L, JEEM 0.0 (1) F5.0 (AEE).

(rand-int 5) MR —/FEHLEEAL, Mo (B&E) FIs (AE). F—F, rand-int {JF
RIG A FR A ) B BB A R — A RELIT R . (EX KRR T o 15 (61 rand-nth, MEE
A4S (st 2REmE nth FEE) HEE—ABEYLTE:

(rand-nth [1 2 3])
35 -> 1

(rand-nth '(:a :b :c))

55 => iC

{HIX X} set &% hash map ANEETEA ., AR I set XFERVIEFHIEA PR — /N HEHLCE,
IESelE H seq B EAT 175, FIAH rand-nth.

(rand-nth (seq #{:heads :tails}))
;3 -> :heads

WA LEEHLHES— 65, THH shuffle, 35 A RIBEHLIES

(shuffle [1 2 3 4 5 6])
53 > [314526]
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S5
* java.util.Random Y API 3CAY (http:/docs.oracle.com/javase/7/docs/api/java/util/Random.html) ,
o 10377 WL BEYLI AT BRI,

1.23 #p{EL

E# . Ryan Neufeld

o] ZR
EERE SRR ITTAIE.,

BRTE

£ F Money /% (https:/github.com/clojurewerkz/money) & 5. HRVEFITE 8 67 M AL
HIME..

FAREEX A L], TEWE [clojurewerkz/money "1.4.0"]1 IIAIR H {KIi55 &/, B lein-
try J44 REPL:

$ lein try clojurewerkz/money
clojurewerkz.money.amounts iy A 25 A LS T GIAL, ok, PRESHT M A L0 eh %L .

(require '[clojurewerkz.money.amounts :as ma])
(require '[clojurewerkz.money.currencies :as mc])

53 $2.00 in USD

(def two (ma/amount-of mc/USD 2))
two

;3 -> #<Money USD 2.00>

(ma/plus two two)
;5 -> #<Money USD 4.00>

(ma/minus two two)
;5 -> #<Money USD 0.00>

(ma/< two (ma/amount-of mc/USD 2.01))
53 -> true

(ma/total [two two two two])
;5 -> #<Money USD 8.00>

W
ik
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it
BRI MR AE . B TTE, TN EEEARNEEZRT, THAT A,
XL TIASN A A R IC T AHRAIE DT AT, A BERR B 2R ATTE CANRSBE . H7 %I TEEE
754 FRAERITE B AE B LHIRD AL T — 2 WA A B «

(- 0.23 0.24)
;3 -> -0.009999999999999981

1% R LT BR B T aE IR . Money FEFtSE TIEMSER. St iR
Java FE Joda-Money, [ Tig%49, Money iB4&HE T REIHRE, W& AT HESR .

(ma/round (ma/amount-of mc/USD 3.14) @ :down)
;5 -> #<Money USD 3.00>

(ma/convert-to (ma/amount-of mc/CAD 152.34) mc/USD 1.01696 :down)
53 -> #<Money USD 154.92>

round B EHER 4 28, BT 3 D BT MAECE . SR E ARG, AsH A
RA N2, IR BigDecimal fid fi ik, WIREXTMLA MK, BMA IS
Ao Gai o0 -1 FOoREHOK 10 f5, 0FoR 1Ry, %%, dE—Pmant, wUAEFR
Joda-Money JZ /1 Money 251 rounded (http:/joda-money.sourceforge.net/apidocs/src-html/org/
joda/money/Money.html#line.1173) J5 &M javadoc 3C#Y, e/ — NS H LS AHA, HIL
FRTLLIE S, sceiling 1 :floor & ARYJ & IETCS B M TC55, =up Fil :down & AHYT5IA]
EFEILBUL R 0, /5, :half-up, :half-down FiI :half-even & AHY T Ml & it HIAHSBAL ,
oyl inl b, m] T B B B U BCRR AR

clojurewerkz.money.amounts/convert-to 4& fj .75 £ BY A %, convert-to 2 TR & .
HArteh., HETFma A, Money AR A CIEMRE T, FAILRLSE LT,
FrLAFEE SRS IR RIR . AR, X —mRATRA B,

Money 1, 3 £ — LR [6] B9 ¢ A FiF 51146 7 v, £ 4E Cheshire (https:/github.com/dakrone/
cheshire), SZHLE JSON HUAH A #%4, {245 Monger (http://clojuremongodb.info/), ¥ 67
M{E+FFAF] MongoDB,

A
o L1375 “FIAEERRSAER /MIBORIREFREEE™, DA 116 717 “B sl A7,

1.24 S mME—ID

YE% : Ryan Neufeld
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|B] @
A R ME— ID,

FRIRFE
{# FH Java [ java.util.UUID/randomUUID kA= 3@ HIME— ID (UUID) .

(java.util.UUID/randomUUID)
53 -> #uuild "5358e6e3-7f81-40f0-84e5-750e29¢6ee05"

(java.util.UUID/randomUUID)
55 -> #uuild "a6f92a6f-f736-468f-9e26-1392852825f4"

it
FERSER GRS, T E AR RBUC AT EME—RY 1D, 1D 8 A2 (] B K, B ] 22
PR XA FER A [

XA RETR A A RDRIRAI R 1D, SRR, BIHER T BRI BRI A R,

X IR TR 2 UUID, UUID RGE I ME —FRIARF, B 128 (AIBEHLE T, JL TR
HhEREME—Y, MR, XA MRSEHS, 1E27% REC 4122 (http.//www.letf.org/rfc/rfc4122.
txt), T fif UUID RUSEEAN{E S : B A Bl R ¥ e HI A I B

YRATRETERE], Clojure FE4TEN UUID M, RITEA #uuid, X BUR 7RI FHIERE. B
TEA—FrErR, ik Clojure AYISIER R BUT WA 1L UUID X4, IR+ R{ERBK F
PR A S T A, 0 HL B 42, [HETREICTCE B R T,

iXf#74 edn (https://github.com/edn-format/edn, "9 JREIER ") X LRI AR LAIL
EIIATERE ., 23H UUID X AER 4R, WA KT/ 835 (string interning) AR
FR LI AT 2 4

It 1D

MIRF ID 2 4 UUID, & & %k —AF 7T 6k, BpARAE M B [ 43 m3g K o985 R A5 49
THE, 4B AR 6 UUID BEE— X T HEA, #RAE 42 Datomic A € 49 datomic.api/
squuid %, T M FH

Datomic #) squuid A0 5 £#7484 7 FALey UUID, 4 A bit-or k&5 % ATagat

4= UUID ¥ %= 2653245, REH| A java.util.UUID #9#i% 75 ik i 5 3R 4 UUID
TH MK, 727 HEEDR A K6 UUID:




(def first (squuid))
first
53 -> #uuild "527bf210-dfae-4c73-8b7a-302d3b511f41"

(def second (squuid))
second
53 -> #uuild "527bf219-65f0-4241-a165-c5c541cb98ea”

(def third (squuid))
third
;3 -> #uuild "527bf232-42b2-44bc-8dd7-ddae2abfcb87"

(sort [first second third])

53 -> (#uuid "527bf210-dfae-4c73-8b7a-302d3b511f41"
B #uuid "527bf219-65f0-4241-a165-c5c541cb98ea"
M #uuid "527bf232-42b2-44bc-8dd7-ddae2abfcb87")

A

o 1217 “friRfE”.

o 12671 “HFmERFRBI, Wi T #inst, B—AEBRRFHIGT, FRF R H Y,
* java.util.UUID {9 API A4 (http://docs.oracle.com/javase/7/docs/api/java/util/UUID.html)

1.25 1S%|%48rRY B HAFnATE

1£%# . Ryan Neufeld

o] 2
AT Y ETAY A KIS R,

BRIE

{8 Jfl Java Y java.util.Date (http://docs.oracle.com/javase/7/docs/api/java/util/Date.html) #j

1%, Bl Date e, AAFAHTHIRRIFN A

(defn now []
(java.util.Date.))

(now)
55 -> #inst "2013-04-06T14:33:45.740-00:00"

33 JLRbRERE oo
(now)
33 -> #inst "2013-04-06T14:33:51.234-00:00"

R HRE
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AR 24 BT HY Unix I EVEE S L8R, 156 H System/currentTimeMillis;

(System/currentTimeMillis)
55 -> 1365260110635

(System/currentTimeMillis)
53 -> 1365260157013

it
X Clojure K Ui, HHT KB SR TVM A IR H I EhRESRLA KRR L. Bk, 1EHH
LA Clojure ) Java TARAEIEA, LBt —4> Date RGN “HUAE™,

#inst "2013-04-06T14:33:51.234-00:00" F Lk 1 A{% Java, 5159 ix &K A Clojure HJ
“BFE” RBREEF FEEME A T java.util.Date fEAHIFE B, fE 1.26 1 “HFm{ER
FORHHEP d, BAEETE 26T #inst ERTF T HRIEMINE .

T PAT—IRPER MDA, (] System/currentTimeMillis n[REIRA M, {HREESAA —LE
R U T ESRMGX AR5, currentTimeMillis RUTERTER AR T . AnSREEMOEMEMI, HiF
ALK A Hugo Duncan | Criterium £ (https://github.com/hugoduncan/criterium) , #4h, K
FLZME ] currentTimeMillis fE2HFEARME—AY(E, UUID & EAFRIES.

anF g i cli-time (https:/github.com/clj-time/clj-time) 3k 4L FE H 1, E$2 4t 13-
time.core/now JHUE 24 B DateTime;

(require '[clj-time.core :as timec])

(timec/now)
55 -> #<DateTime 2013-04-06T14:35:15.453Z>

ik clj-time.local/local-now Ht{3/Y DateTime S, RIFEHL & AR DX 1) 24 mirkt A] .
(require '[clj-time.local :as timel])

(timel/local-now)
;3 -> #<DateTime 2013-04-06T09:35:20.141-05:00>

A
o 1.247 “HEpkME— ID”, RDFT Anfard: gl FME— 1D,
o 1267 “HEmERF/RHE”, HITT #inst BREFFENELER.

1.26 HAFAEEXRF-HH

YE# : Ryan Neufeld

40 | #1E



E
LI ] SL B F R BRI . AT RS RIE R,

N .
FRRFT R
f# H Clojure [ #inst ¢ HI{E R HEAN N A A

(def ryans-birthday #inst "1987-02-18T18:00:00.000-00:00")

(println ryans-birthday)
53 *out*
;5 #inst "1987-02-18T18:00:00.000-00:00"

I 5 HAth Clojure 3F #2315 (SufE AT {£ fH edn (https://github.com/edn-format/edn) it
), &M clojure.edn/read, Hfibh%I 5 1Hi{E 7-4F 5 S filft. A Date %42 .
53— EAEEEEE, " B "edn AT

(require 'clojure.edn)
(import '[java.ilo PushbackReader StringReader])

(defn remote-server-receive-date []
(-> "#inst \"1987-02-18T18:00:00.000-00:00\""
(StringReader.)
(PushbackReader.)))

(clojure.edn/read (remote-server-receive-date))
53 -> #inst "1987-02-18T718:00:00.000-00:00"

£ B 17 FY 5] F- 1, remote-server-receive-date 4l T — Vil f5dH, @I BRI edn
iGN

Wit

M Clojure 1.4 J¥46, I % ilid #inst SR 5 I EDR ORI, XA BT AR
WRFRIFHENST, MRAIAF RN, M—8, XAFFfe. TR RELL edn it
TSRS, XAPRETR N UL S, 3CHF edn FUIEFSIRZ W edn YL
FI1% (hups://github.com/edn-format/edn/wiki/lmplementations) , H iif f# Clojure. Ruby il
JavaScript, BAIRL LI IEEH T ZH,

clojure.core/read 5 clojure.edn/read
& A A Clojure M £ #9342 5 (clojure.core/read) MA-FILak 5%, {2 FiXANEHAL
B AT AGAE 0 R R RTINS R R R o0, 4o R F B MINER KR I £ 49 Clojure
¥AE, BIF A edn 425 (clojure.edn/read),

FAEKE | M



clojure.core/read Fngz &% B H H & iH U4 S RAZ AR89 kB (Fodeilk B 69R )
J% Clojure ¥ 4&4=F 4 %, clojure.edn/read &% ++45 #1424 M@ Z @B 69 H A, &
EET A,

WA AT RESCE BRI T, TSR Sl L #inst FIIERY G R, 2R T, wTLLEE
o5 B P BURR ST, R #inst o I S5 51 {4 Java.util.Calendar (http:/docs.oracle.com/
javase/7/docs/api/java/util/Calendar.html) B java.sql.Timestamp (http://docs.oracle.com/javase/7/
docs/api/java/sql/Timestamp.html) :

(def instant "#inst \"1987-02-18T18:00:00.000-00:00\"")

(binding [*data-readers* {'inst clojure.instant/read-instant-calendar}]
(class (read-string instant)))

;3 -> java.util.GregorianCalendar

(binding [*data-readers* {'inst clojure.instant/read-instant-timestamp}]

(class (read-string instant)))
53 -> java.sql.Timestamp

S
e 12474 RO ID”, BEHT Clojure shsHURF SRR — A BIF-.

1.27 T A cli-timeff 4 H EAFORT 8]

f£# . Ryan Neufeld

|a] 2
E0E N\ T4 ER e AT B

S

B Java B H BTN B 28R $0 F — R0 . FRATEEILAE A cli-time (https://github.
com/clj-time/clj-time) , ‘BAMFFHY Joda-Time J& (http://joda-time.sourceforge.net/) fJ Clojure
e,

Fraa 2w, TEETH R RSP MA [cli-time "0.6.0"]1, B lein-try JF4# REPL:
$ lein try clj-time

H clj-time.format/formatter &Gl E: & &M H & / AR, BB F PR = FF
B, A clj-time.format/parse, #ff FixseE kg, K45 B AT Bk DateTime X4 .

42 | E1E



(require '[clj-time.format :as tf])

35 FRHT "02/18/87" X ALY H M
(def government-forms-date (tf/formatter "MM/dd/yy"))

(tf/parse government-forms-date "02/18/87")
53 -> #<DateTime 1987-02-18T00:00:00.000Z>

(def wonky-format (tf/formatter "HH:mm:ss:SS' on 'yyyy-MM-dd"))
;3 -> #'user/wonky-format

(tf/parse wonky-format "16:13:49:06 on 2013-04-06")
;3 -> #<DateTime 2013-04-06T16:13:49.060Z>

Wit

formatter BR¥ue — IR AR/NREL, £ HI/ Ik R R, R Bl -3, x4
REARAT AR RIS A F 30 / I R 2 R X ks 2 4 B A5 ke oIt TR 5 B 4% A
5r, M HEESEESEEEENMAS. FolEFEHEE Cyy" & yyyy") . H ("dd"), #
FERFEEFHFSH, 0 "on", XEHFSHEEF|FETFE S W Joda-Time HY DateTimeFormat Ky
javadoc 34 (http://joda-time.sourceforge.net/apidocs/org/joda/time/format/Date TimeFormat.html) ,

S WG 0L, TR BRI R A AR, HX AT EIIMREA R, Xk,
clj-time A5 T REMNEMRR,. JH clj-time.format/show-formatters a] LLFTE[] H PN 2
FeRHIFINER, AR A FE SR H O 7 iRl 2R se 7 —Fh & @ russs, ster AR
clj-time.format/formatters, #F BRI TIEASE, H24EM 1Y DateTimeFormatter,

BRINMEILT, formatter S 747 H i Hr B DateTime X1, JF4F# UTC B[, Formatter
IS A HOE TRy, FoREFX., BTLLA clj-time.core/time-zone-for-of fset = clj-
time.core/time-zone-for-id 45—/ DateTimeZone X4, {&i%s formatter,

S5

o 12877 “FIH cli-time #53NfL BN, RTH T anfa F HAE SRR B 755 5

o Java B H I8 28095 J5 API XA (http://docs.oracle.com/javase/7/docs/api/java/text/
SimpleDateFormat.html) ,

1.28. FIRclj-timef%z{L HHA

8% : Ryan Neufeld

o] &R
TR EMAATED B HH st 17] ,

FA%dE | 43



BRATE

BAR A LAFI ] clojure.core/format k&R AL Java H WIAH Y —LL s 5] (Date. Calendar
N Timestamp), {HRZiZffEFH clj-time (https:/github.com/clj-time/clj-time) ekt H .,

Fha 2, TEEW ERBERPIA [cli-time "0.6.0"]1, M lein-try FF4f REPL:
$ lein try clj-time

SN H Y/ IR A, TR cli-time. format/unparse, Jf4ff [-—/> DateTimeFormatter
28, BB, FTLUE clj-time.format/formatters 3R, B th vl LAF]
clj-time.format/formatter, ZH 7 H AU .

(require '[clj-time.format :as tf])
(require '[clj-time.core :as t])

(tf/unparse (tf/formatters :date) (t/now))
55 -> "2013-04-06"

(def my-format (tf/formatter "MMM d, yyyy 'at' hh:mm"))
(tf/unparse my-format (t/now))
53 -> "Apr 6, 2013 at 04:54"

it

L RA ATRERE S ACAURY Tava HIRING ], (HARSEFRATAVZETS, AERRX 20T 52506
F, PBEXEB, cli-time RHEH Joda-Time FA MRAFHIZRIILT, 1k IVM H5E T
G R AP 725 5 o

formatter PR/ MFARIE, BANRERE— “B7, FATTEISUR b B, thaevshs
TP R B I 5, #i5 2, DateTimeFormatter REMS7E 17T Hi il Date 7 i) ok [ml 4 i,
1.27 3 “FIF clj-time it HBAFONHE” A48T formatter {1 formatters 4% TVEEH,

AT SR B L, Bt RHJLSCARIR (40 "Tuesday” 8 "Tue").
FERAFFF R e RFORBEHULIEE S, T "EEEE" RITRAHR:

(def abbr-day (tf/formatter "E"))
(def full-day (tf/formatter "EEEE"))

(tf/unparse abbr-day (t/now))
;5 -> "Mon"

(tf/unparse full-day (t/now))
55 -> "Monday"

IR T TR AR A0 Java B3/ BFE] S, AT EAfE H clj-time. coerce fiy 4 %3 R AR A4 B
%, ¥t Java H ¥/ BFiR] SEo58 645K Joda-Time 52051 ;




(require '[clj-time.coerce :as tc])

(tc/from-date (java.util.Date.))
53 -> #<DateTime 2013-04-06T17:03:16.872Z>

2, WATLAEH clj-time.coerce, ¥ Joda-Time {555 HllE s KAtk =X .

(tc/to-date (t/now))
55 -> #inst "2013-04-06T17:03:57.239-00:00"

(tc/to-long (t/now))
55 -> 1365267761585

S

e GitHub 1y clj-time JiHFTT (https:/github.com/clj-time/clj-time) ,

o 127 7 “FIH cl3-time fifHT H BRI E]”, #8041 formatter i1 formatters AT Z 4017,

o Java B H ®I# X209 E J5 AP C#Y (http://docs.oracle.com/javase/7/docs/api/java/text/
SimpleDateFormat.html) R

1.29 LLIRHEA

£ : Ryan Neufeld

E
EELLERWA- A, SREER AT,

fRRF R
A LAFIFH compare BRI ELER Java HY Date X4 .

(defn now [] (java.util.Date.))
(def one-second-ago (now))
(Thread/sleep 1000)

55 BUEEL—FbRETR (1)
(compare (now) one-second-ago)
55 > 1

53 —FbRTELIAED (A1)
(compare one-second-ago (now))
HER

53 A e FoR
(compare one-second-ago one-second-ago)
H

FALdE | 45



it
A2 H Clojure WIERTLLEHRIERF (<=, > %) SRELEAH1? X EARIERFAVIEILE T,
EATFIH T clojure.lang.Numbers, FHIKELKE EATRIZEOR G R EA ST,

RESR T I LA T, A 22 M compare %L, compare PR NS4, R EI—14
B, RHE-"SENT (-1, %FF (0) kT (+1) BZASH,
Clojure ] sort %KAM T compare, FrLLX H B A HEF AT 24N TAE
(def occurrences
[#inst "2013-04-06T17:40:57.688-00:00"
#inst "2002-12-25T00:40:57.688-00:00"
#inst "2025-12-25T11:23:31.123-00:00"])
(sort occurrences)
55 -> (#inst "2002-12-25T00:40:57.688-00:00"

#inst "2013-04-06T17:40:57.688-00:00"
#inst "2025-12-25T11:23:31.123-00:00")

g Lt B AR B A Z8r T, R HIIA Joda-Time X5, B2 A X LL{h5%
Bk, BA, wnRFEELLE Joda-Time X4 F0 Java I [A] A2, mE420 H clj-time.coerce
RIS, BRI g — I

S

o 2247 “MHILLRSHET .

1.30 itEREERPKE
YE# . Ryan Neufeld

| Z

TR AN R A 2 B ZEE.,

fRRT

1T Java B H AN ] 2063 I XN AR AY SCREMR 55, BTLAMT cli-time %2 (https://github.
com/clj-time/clj-time) & - 4HF i) (] BA AT BE

TG ZHT, TR E AR R A [cl-time "0.6.0"], Hi/H lein-try JF4A REPL:

$ lein try clj-time

ff FH clj-time.core My & 23 (Al Hh Y interval FIAx 2 1Y in-<unit> BB AL, RiFEH AR




] J 2 A 22 1A
(require '[clj-time.core :as t])

35 BRI BHIEA—A interval idx TR
(def since-april-first
(t/interval (t/date-time 2013 04 01) (t/now)))

35 dt g 2013 4R BEIA-R ZEA9 A P&
since-april-first
53 -> #<Interval 2013-04-01T00:00:00.000Z/2013-04-06T20:06:30.507Z>

(t/in-days since-april-first)
53 0> 5

55 BB ALCRIIES
(t/in-years (t/interval (t/date-time 1969 07 20) (t/now)))
55 -> 43

53 20124F2 A28 HE3 A 1 A2 RE (H4E)
(t/in-days (t/interval (t/date-time 2012 02 28)
(t/date-time 2012 03 01)))

3y -> 2

55 ARG L
(t/in-days (t/interval (t/date-time 2013 02 28)
(t/date-time 2013 03 01)))

53 > 1

Wit

TIGRLINT R] TR PR A LU B I RV BV . bR BRI AR — R iR, R4
Pt X ZE g #m A 5 E 2y, PRFRA1FTA, cli-time (https://github.com/clj-time/clj-time) +&
M —RE X X P AR PR

clj-time.core/interval EREEEZ A B, IR BB EEIET Al RIFERY R R, 1M clj-time.
core iy ZZE MR AL E T RER in-<unit> B4k, AILAHAS R TR BN R Al f, X ik
B R BTSN in-msecs F| in-years, {3 T —h R JLEETE A HRIE R A7,

clj-time A XA — T HEAL E D, Joda-Time HJ'E 77 FAQ (http://joda-time.sourceforge.

net/faq.html) fERE T A LB X TIIEE. Bl 1A K IUET Clojure FEREAEIXAERIKLEE 1
HEEI ], APRIX PR, AP PRATRER DB REIE X FHOS TN . HliRifiz.

7

o 1.29°7 “ELEZHEA,

o 1317 “A— &R0 A HFOER”
o 1337 “HIEHHIRMEABEHE,
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1.31 4% —%3%|/9 3 B3 F0mt g

E# . Ryan Neufeld

] &
TR —/MEME TS (lazy sequence), L& —ZRZFIHIFD () KA,

RRTE

XA AEAE Java A R S IRI 7%, 1E Clojure LA, BAEHE = H WA, HE,
"L clj-time (https:/github.com/clj-time/clj-time) JITML, WidZH A cli-time 1Y
Interval il periodic-seq Bk, wLAGIHE—/eR%] time-range, 15{ll range fJBhRE, (A%}
St A& DateTime.

(require '[clj-time.core :as time])
(require '[clj-time.periodic :as time-period])

(defn time-range
"Return a lazy sequence of DateTimes from start to end, incremented
by 'step' units of time."
[start end step]
(let [inf-range (time-period/periodic-seq start step)
below-end? (fn [t] (time/within? (time/interval start end)
)]
(take-while below-end? inf-range)))

i time-range BREHYT T -

(def months-of -the-year (time-range (time/date-time 2012 01)
(time/date-time 2013 01)
(time/months 1)))

;5 months-of -the-year J&ASTELIIIE 75
(realized? months-of-the-year)
;3 -> false

(count months-of-the-year)
3y > 12

55 BLESGELT
(realized? months-of -the-year)
53 -> true

it
£ Clojure W, RAEHAMALFAY. LRI A time-range iRk 52, (HOAIEXFE—AH
A S SCRY RO A R, FRATATEM: time-range (R%HY AL Rl — > TCPRAVE 551,
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A [ E WO R4 -

(defn time-range
"Return a lazy sequence of DateTimes from start to end, incremented
by 'step' units of time."
[start end step]

(let [inf-range (time-period/periodic-seq start step) ; O
below-end? (fn [t] (time/within? (time/interval start end) ; @

)]
(take-while below-end? inf-range))) ; ©

O B — M EWTIRFS,
O GlE—MEIAR% EZF5,
© BiZF5, 24 below-end? St (b (4R WATEHERT).

A periodic-seq, #f - start F[lstep, gt&iRE—ATCIRAVIEMEMEFS], M start JF4G,
T—/MEE E—AMAEH KA step,

WAEEEFIE—mF, [ERMMEFE—FIEER G, EF155 end B EIUE, £ let
i 61 7t [ below-end? K £ F) FH clj-time.core/interval 3 #4 & M start 3| end [ I} @] ]
P&, FFH cli-time.core/within? KM Al t & & fEIX A E PR Z N, XA BB 24 1R 1R
L take-while, BAFIEMEIBIHTXLE(E, HF below-end? LI,

M2, time-range JR [l —A~1E 1LY DateTime X G751, I —A~FF At [A] B — A4~ 55 b Al ,
B AETEHERY step (A,

BR—T, H—FAEE—RIEIERIE SRR R DRIRE SR 2585

A

« 12977 “EHEBRHH.

o 1307 LB R AR T

o 1327 “FUHEAE Java JBUAE— 5 BIGIRIRTR]”, -1 T 5 —FR (A2 5 .
o L3375 “HRE HIRIASE RS BT,

1.32 FIHEZEJavaZEi 4 B —Z& 51| H BAFn A (8]

YE# . Tom Hicks

E
EFE R —MEE RS, B —RFIR R WREE, mHE, A% 131 Sk, mEAFEA
FHNEERZE A,
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BRATE

Al LA {8 Java [ java.util.GregorianCalendar 2% (http://docs.oracle.com/javase/7/docs/api/
java/util/GregorianCalendar.html), Hi_E Clojure Y repeatedly B %, = gts B A H G H
WM 51, 2% 5 java.text.SimpleDateFormat (http://docs.oracle.com/javase/7/docs/
api/java/text/SimpleDateFormat.html) i bixse H i, HRkERHEA T E,

XAGITAEBT A% LR ¢ B B IR RS TS, A 1970 4E 1 H 1 HIF4G, —REE—
K. R HZOR) take Fil drop B8, 82 HUEE MR (£, A%AE REPL X C
BRIFHIMGTE) -
(def daily-from-epoch
(let [start-date (java.util.GregorianCalendar. 1970 0 0 0 0) ]

(repeatedly

(fn [1
(.add start-date java.util.Calendar/DAY_OF_YEAR 1)
(.clone start-date)))))

(take 2 (drop 57 daily-from-epoch))
;3 -> (#inst "1970-02-27T00:00:00.000-07:00"
HA #inst "1970-02-28T00:00:00.000-07:00")

g
Clojure %A H i HIAZRAY, BONER T, BRERS S5 Java HIREMNRESD (HIES
¥ clj-time B, AT Java B, WHAIFDE JGAIEAL),

XA RRTT ZH T RUOHY repeatedly i %, Billid EE WM LS CHIZEea S, F3—1
TEYEFAI, kAt R BCHYIR 10 85 A B P51, BRh % A ] repeatedly SR fHERTERY. AR
HIZHL, PLASE RIFFIZ IO, Rk, £ REPL 3R8Er, A0EEM/E BT 3Cdh (fil4n
take fll drop) PRAEZEFFH, Bl A B (E

(Kl oh1a] repeatedly S it ek Ko A S0, FriABR e Rl BITE ARSI e B b (X
EEsohIRain ) . X H, AR EIR - MEEESFA D, FRERIEED—KA
AR, AR A T . B RIZ RS, IR R LR H R (Ch
TREG AR AHIEAVRIER, RS ER EARA R AR ) o

R P HI g H A A2 java.util.GregorianCalendar 28%Y, {H REPL fYJ print pRACH B
BoRA #inst HIEL T FHEE, ATLARE class (B type) BRALMLSTEIX A 751 F, JRIEi%
FrHIRTC A% B A H D34

TE 4 R RN EBE T H =) H DRER AR, ELAATESHRETF (hip://en.wikipedia.

org/wiki/Gregorian_calendar) o

A
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(def end-of-feb (take 2 (drop 57 daily-from-epoch)))
(map class end-of-feb)
;3 -> (java.util.GregorianCalendar java.util.GregorianCalendar)

ALK AR R TS e — et R — 2 — RS SRR S, HaREiftizs
B, BN FEATT ERYAED -

(defn daily-from-year [& [start-year]]
(let [start-date (java.util.GregorianCalendar. (or start-year 1970)
0000)]
(repeatedly
(fn [1]
(.add start-date java.util.Calendar/DAY_OF_YEAR 1)
(.clone start-date) ))))

(take 3 (daily-from-year 1999))

53 -> (#inst "1999-01-01T00:00:00.000-07:00"
HA #inst "1999-01-02T00:00:00.000-07:00"
HH #inst "1999-01-03T00:00:00.000-07:00")

(take 2 (daily-from-year))
55 -> (#inst "1970-01-01T00:00:00.000-07:00"
HA #inst "1970-01-02T00:00:00.000-07:00")

FIHH java.text.SimpleDateFormat 2%, WILLHF H Wk AL A & FARIATA

(def end-of-days (take 3 (drop 353 (daily-from-year 2012))))
(def cal-format (java.text.SimpleDateFormat. "EEE M/d/yyyy"))
(def 1s08601-format (java.text.SimpleDateFormat. "yyyy-MM-dd'T'HH:mm:ss'Z'"))

(map #(.format cal-format (.getTime %)) end-of-days)
53 -> ("Wed 12/19/2012" "Thu 12/20/2012" "Fri 12/21/2012")

(map #(.format 1so8601-format (.getTime %)) end-of-days)
55 -> ("2012-12-19T00:00:00Z" "2012-12-20T00:00:00Z" "2012-12-21T00:00:00Z")

LAk, Bl BOR A TR IETERFZ, BRIk R A=, AT
Fif, IR B AT AR AR AR By D H IR S A R 2L

(defn gregorian-day-seq
"Return an infinite sequence of formatted Gregorian day strings
starting on January 1st of the given year (default 1970)"
[& [start-year date-format]]
(let [gd-format (java.text.SimpleDateFormat. (or date-format "EEE M/d/yyyy"))
start-date (java.util.GregorianCalendar. (or start-year 1970) 0 0 0 0)]
(repeatedly
(fn [1]
(.add start-date java.util.Calendar/DAY_OF_YEAR 1)
(.format gd-format (.getTime start-date)) ))))

LK% A, HB—AEPIrAMENR, fREdHRE—1 .
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(def y2k (take 366 (gregorian-day-seq 2000)))
(last (filter #(.startsWith % "Sun") y2k))
53 -> "Sun 12/31/2000"

o 12577 “1HE4ATHY HBIFE T, #E T LE Clojure HH{ java.util.Date,

o 1267 “HFHEERFRAH”, 4T Clojure FRE&FXT B / I RIFY #inst BB 55
T

o 13171 “AER—RFI0 H AR, 48T 5—FdEH 13- time/Joda-Time HY 751,

1.33 R#E B HAE AYK & EXLYS H &Y

8% : Ryan Neufeld

&) &
FHEARMEIEA B R S B 55— /~IFAE], mE{% Ruby on Rails (http:/rubyonrails.org/) A [

2.days.from_now,

fRRFF
B A AR ) — U Ze A B, BTLATRATTEE TN cli-time (https:/github.com/clj-time/clj-
time) S HHRARX H AN A,

Fhaz T, TEEDH e R A [cli-time "0.6.0"], = lein-try JF4% REPL:
$ lein try clj-time

R R At Ruby on Rails #E32, HB4 mIRERAKRXHERYIEA): 1.day.from_now, 3.days.ago
B some_date - 2.years, {R&TREL cli-time 14T 2RI THRE

(require '[clj-time.core :as t])

;5 1.day.from_now (BXAMREFAEE4H65)
(->1

t/days

t/from-now)
55 -> #<DateTime 2013-04-07T20:36:52.012Z>

;53 3.days.ago
(-> 3
t/days
t/ago)
55 -> #<DateTime 2013-04-03T20:37:06.844Z>
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clj-time.core fEK%L from-now i1 ago H B, /542 plus Fl minus.
;3 1.day.from_now
(t/plus (t/now) (t/years 1))
;3 -> #<DateTime 2014-04-06T20:41:43.638Z>
;5 some_date - 2.years
(def some-date (t/date-time 2053 12 25))

(t/minus some-date (t/years 2))
;3 -> #<DateTime 2051-12-25T00:00:00.000Z>

it
R FIAAIT ) A B A I A2 Tava FRARAE, {H c13-time BB TR S IVIES, IR
LUIIRNII

R % plus, minus, from-now Fl ago #P%5% —EXiF A ARG, FAR¥E &k % —/ DateTime
GXANKFRIATLAR “BRAE”, SEIRAE from-now BY ago HRAIEE, W mlLLZBEA2A E TR &),

clj-time.core & T —2L45 FAURT AIAFE4E B2, M millis 3 years, DI/ EMIRESRH
fi<} A1) iRl B

MRV O, SEZPTLCRHR R, I IR] i) A (R TS a0 A ZeHE, BolEk bR — ik .

LA (-> 1 t/years t/from-now) Shfil, TEXANGIF-r, 28382 -> FHEHRE, BMENE
— /2%, 153 (t/from-now (t/years 1)),

ATUARYE B CRYELF, LHER B0, HEME, SCRREB XA T30, RERE
IR o
A

o 1297 “LRBHET.
o L3175 AR ARSI H BRI AT

1.34 HAIBRKX

Y% : Ryan Neufeld

E
TR P b AL B — SOt XA AU E) D H
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RRFE

JVM N ZE R RN H 12 5 X I ZoR Bl & A aF . bbaniid, Date 4 AMA#E 25K UTC,
ifi Calendar {£ Clojure H HIAZ R IBRA (B ULAE Java /1, BRix fEEFRUL) . 15 cli-time
(https://github.com/clj-time/clj-time) &i& 24 ALF BT [X

FhbZ A, TR BRI AP IA [cli-time "0.6.0"], i lein-try J¥4f REPL:
$ lein try clj-time
(require '[clj-time.core :as t])

55 FER, fEIERATIRX
(def bday (t/from-time-zone (t/date-time 2012 02 18 18)
(t/time-zone-for-offset -6)))

bday
55 -> #<DateTime 2012-02-18T18:00:00.000-06:00>

55 TR AR BEARTERE 20 A2
(def australia-bday
(t/to-time-zone bday (t/time-zone-for-id "Australia/Brisbane")))

australia-bday
55 -> #<DateTime 2012-02-19T710:00:00.000+10:00>

55 AHBEATER—RZ
(compare bday australia-bday)
53 >0

b

A Java INEERY 2K, cli-time SR [X, cli-time £ HY % Joda-Time (http://joda-time.
sourceforge.net/), & T E AN tz 538 % (http://www.twinsun.com/tz/tz-link.htm) ,
XAEAE L T R LA R ID i R RS

tz Bt i sk T A B, Blan, & AULEA K2 UTC-08:00, {EE K& UTC-
07:00, JXLELEH cl3-time 32 T RN Smk

(def la-tz (t/time-zone-for-id "America/Los_Angeles"))

53 LA fEARJE UTC-08:00

(t/from-time-zone (t/date-time 2012 01 01) la-tz)

55 -> #<DateTime 2012-01-01T00:00:00.000-08:00>

33 ... [fEERAUTC-07:00

(t/from-time-zone (t/date-time 2012 06 01) la-tz)
;3 -> #<DateTime 2012-06-01T00:00:00.000-07:00>

clj-time.core/from-time-zone [ %7452 1T {i] DateTime, F W '&AUKT X b A B BB I X,

a3 =z
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B

Ay BINCEN BB IR X, A B EA 1A BRI DateTime, mhRTLAME,

clj-time.core/to-time-zone K47 Fll from-time-zone P H5|F+F—4E, ‘BiR [AI [ DateTime
A — AR AR, AHESR A S — AN XA . SR BRI I R F0 B B bss
FR, HHRIRE FERIE X, AT LB,

A EHERAT e RAMCEEHL 2 AR M A] . clj-time.local dy £ 25 AI4RME T — Lo %, W45
local-now, FISREUAASHBI X AIIFE], HEFE to-local-date-time, R AR AL HL B
AR X,

S
o 13075 “HEERRIFREAE", LK 1337 “MRia H R RS RS BT,

1.35 Y UnixB} 8] B i DateXt &

fE . Steven Proctor

(6] &
FHEM Unix i I BEF]— /> Date ¥4,

RRAE

FERLEESR B SMES R GTHVEARIN , PR ZILVF 2 REELA Unix b [RIAE 2Ok ORI I EL. fE4L
BULLERGR R, N A S RIIT R)BR AT RE Iy, S b — L RGHTRTE, BT
SERCBREE A RN DCANSCALAY H A SRR, PRl REST B B ARG Ol

SEisfiE, FIH Clojure 55 Java H RAF HARIERE D, AR DHIMRRTTZ

(defn from-unix-time
"Return a Java Date object from a Unix time representation expressed
in whole seconds."
[unix-time]
(java.util.Date. unix-time))

THEAZAAA{#FE from-unix-time F%K .

(from-unix-time 1366127520000)
;3 -> #inst "2013-04-16T15:52:00.000-00:00"

Wit
A Unix I )4 2 4 50—/ Java (f) Date %4 %, AZEHI ] Clojure 1) Java TLHR(E3) i,
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i — A~ BT java.util.Date X4 (http://docs.oracle.com/javase/7/docs/api/java/util/Date.
html) ,
MR ELfEH clj-time B (https:/github.com/clj-time/clj-time) B¢AH &, mkalLAAH clj-
time, M Unix i [A] 8t E]—/> DateTime %42 .
(require '[clj-time.coerce :as timec])
(defn datetime-from-unix-time
"Return a DateTime object from a Unix time representation expressed
in whole seconds."

[unix-time]
(timec/from-long unix-time))

)5/ FH datetime-from-unix-time (%, Bt KIER| T —/ DateTime, HLZ T IERAIIITIHE] .

(datetime-from-unix-time 1366127520000)
53 -> #<DateTime 2013-04-16T15:52:00.000Z>

L VF AN SO BRI R ZOR BRI, (HANRTEEE, JnE I A BdR % 5 e i A
BiksX, HTRGEHHAMRE S, ARERLFD?

S
1257 “FREAATE B AR,
13671 “Kf Date X GALHLAL Unix AT,

1.36 ft§DateXd LA Unixke 8] 2K

YE . Steven Proctor

o] Z
35 )\ —~ Date X% 153 Unix I A BRIE RIER,

FRIRFE
% Z 5L Unix I AN9AS SCR Z ORI AV EL, 20 RIRE A 5iX R ST RE, #uHLLE
T A& L B R EE B
s, FIH Clojure 5 Java WY R AT HIRIERE D, AR DRI TT R
(defn to-unix-time

"Returns a Unix time representation expressed in whole seconds
given a java.util.Date."
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[date]
(.getTime date))

TR {5 to-unix-time %L .

(def date (read-string "#inst \"2013-04-16T15:52:00.000-00:00\""))
;3 -> #'user/date

(to-unix-time date)
53 -> 1366127520000

it

R4 — A java.util.Date (http://docs.oracle.com/javase/7/docs/api/java/util/Date.html) it
%, A LFIH Clojure 42 i1 Java T 1R L, RZE 5 Fi A R 24 Unix b 6], Java ()
Date XA —/~J5%k, £k getTime, iR Unix %AV A,

MRS clj-time J& (https://github.com/clj-time/clj-time), it 7] LRI clj-time M
DateTime Xf 4 #351 Unix i i A% AU A] .
(require '[clj-time.coerce :as timec])
(defn datetime-to-unix-time
"Returns a Unix time representation expressed in whole seconds
given a DateTime."

[datetime]
(timec/to-long datetime))

)% Ff datetime-to-unix-time A%, &R ILM DateTime ¥4 A T —4 Unix Il .

(def datetime (clj-time.core/date-time 2013 04 16 15 52))
;3 #'user/datetime

(datetime-to-unix-time datetime)
55 1366127520000

AT clj-time.coerce, HIZE(J H to-long B %L ] LLKF Joda-Time Y DateTime X & &4 pi
Unix A& 2,

BRI R GEAGE A 2 HARLETTEE Unix I AV B R GEAT 2808, ABAR Y RS A X Fh
3%, Clojure RERBZT ) HKs Date o DateTime FIR K Unix I [AIHE .,

S
o 1.25° “fRF2Mu0H B HFIR R,
o 1.357 “Ff Unix 5 [A1BAEHL 5K Date X457,
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2.0

BEATMNC L ER T IARR, sl AR BIIMR S 1T, B R ERE, HaREE
TR, FHRSEEENARR, RIRIREET], BARiRIEZ Clojure Hy—A 58I,

AT 41k Clojure ANk E-KERIEEALA? RHEA =H: AT, FABAAF M %, Clojure
B A3/ S5 A R R X See P, RIBLAE APT SNFNIAT oA B —3,

IEA R Alan J. Perlis (RHIHEHLBFZRIK) Bk
— AP RIB LM B 100 AN B BB, Mt 10 AR B 10 ANk BB AE,

ARBLET Clojure EA, LRI ABH T EH M. &, FITHH Clojure 1Y
BOZARD, @ E—A SN T A SH A Clojure A RMUIIFHEEFIIRA, K

REEX—ERINE

L
AR PEF RS Clojure HIEIE S5 H)— H IR, Sk ARESRE., % “Bo” — I ARekE
HIBEES e, HREE G BAREA, FREM R E IR A B S, i B — S5
TEEEH.

B RS, Clojure FEBHREANBIRE LR, FRFRE, MEET 3 T\,

58



P OBRT 3 IEREM AR, FoAEA 3. AR Bk it hAaEik
IR, MR, SEHEAARRRBIE, B4, Clojure X MEAIHESHE) FIFT A 1%k
Waghtg, Xt Clojure ki, HAbih & v BB EE S AIRIE, #BSR |l —A 28y Bt 45
¥o PRATEAAREETCIH B 15 R 238 68 Z R RRCA RIS, BRATRZGE B BT ey
TEA[FARARA 2 S BOR AR AR T S AR AN L,

RAFEAETF AT TR AR R, FOABIMYVEE — KRR, A 7TA%
W8, e L DRl DL A — 8ot , A HROBESGES A, ROAIBIA RE
WARPE B R, “EHl7 RIEADEA A, Wikf L,

M
IRFTREAI, “RAHE" SATRCRNDY 524 SNSRI D E L M B, 3% D)
b, AN

AR, WS XA, (EFAMEREG X — R, FFAPEERE Clojure RUEHE 2544 R EZ
B ERAER, B REL NI — e, DASCBLN AR 2 A AR, A
b, ERRAVEBIRAIRA TR LARTR AR, AR e AT A il

28R, A TORIEPERE, XFLEINE A T — Lo bRk, e TR IE 2% Chris
Okasaki B35 1E Purely Functional Data Structures (Cambridge University Press) ,

ERTEES
A, Wbt B FIERBIFRF A, B4 Clojure A MIFTARRE RN, W HLIE.,
EATTH A KA TR B A T H . X §ERY2 Clojure FYFFFIHIA .

Clojure FRHYSE S IRIFER B, HRIAA T — ARG . AW LA BRIER 7
G, it SEHL first, rest il cons, FrAKRLiAy (FEIRA CEN) HATLLSY = ISeq
7,

BRI, kT LABE ] Clojure Hh RS p - FII48 A5 R AL LA KT A I BHR 544 1o A R B2
el NEZHIER S (map, reduce, filter &%), HEalLATL by ERTA BAREH L. M
AR UL, PRI B T (5 T 51 LISP Zafe i 2 FRARE D, XA M IRA
IEEMIF. M, RATCARDANES A g2, i IR A 2%, kT LU
FER T AEENT,

2.1 fIEIxE

£ : Luke VanderHart




o] ZH
EEAEIR AR Bl — A FI R B S5

FRIRFE
BEAR AL G — /N %1Z% (clojure.lang.PersistentList), HEAFEATH:.
A LVHBE SN B3G5, FRHXAFIRIIZHE S — 58S, ANED EoR(E:

(1 :2 "3")
55 -> (1 :2 "3")

5, B ILAE, FTUMEM Wist %, e AR ARNSE, HeltidE—1515%:
(list 1 :2 "3")
5y -> (1 :2"3")
it
W, EXPF 3, (A Uist lMECE EAFESE. MRS S5IRMAEAET, Bk
THIRP A FRBANRE, XBE®WEXLEFSSWYET A SRR, A SRR &
SRS, (B Wst SLLERFI XM SECRE, AREHAIESIZR, M TARZIRN,
X AR R T K
(def x 2)

"(1 x)
55 > (1 x)

(list 1 x)
HE (1 2)

KDL, O REREZESIERIMAGTR, e, BT etsn, WAREENERE.

JIR5EE
Clojure BEA 71 & (list), A @& (vector), HH ARSI BN, 1234 X § $i
N, WBRiES, A Clojure I RF2FA,
EH—£RE. AFHT EFEIIARARE, TRAEFEERI -, AL, &
FAIR A3, LHBRLF RS RN (O(ogon), M AN TR, F&ZMHE R
B (O(n)).
—Hokil, MAREEFAREOEAA—ARE, AT ERIEEH LH SR
BN, FIRMEE— 5, RO ALK LE LR S,
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Administrator
鉛筆


25

o 227 NEAMEIREA GRS,
© 2671 “BIRAET,

2.2 NEBHWHIELHWEIZYF

Y£# . Luke VanderHart

o] 25
BB —NFFIBHREEA, FTEL R, TE BRI,
RRFR

BB DRI Sk . AR 2. PIA BARRIBIFRIEARERR B2 AP AL, A AnE A
EABAREARITIHMG, T HA TR AR, et mTREMR &

AR SE TR B A AR BRI B EEA, IB LA RT3
HSE, PTUME ] apply BRECRIRIN Uist BB, 15 CABEREIERA BRIZEL .

(apply list [1 2 3 4 5])

55 ->(12345)
B, FTLAMEH into pR%, SROEERIA AR MRIICE, HRFIR, HEER, X
b5 1 ) RIE F 2 S JRR 2 A I -

(into '() [1 2 3 4 5])
55 >(54321) )

it
KPR AR AT (B AR SRR K.

FEAEH] apply B, SEbr B2 Uist B, Wi ERIF 2 280 BIE R BIR S, X
Wrkesk al e A R AR, ARECRIEdRS RS EE AR, ESFET. HEAaaA
SR HRECEBRE T 42 BT IVM IR T 5 A GERLE 255 4025 (S0 IVM
A (http://docs.oracle.com/javase/specs/jvms/se7/html/jvms-4.html#vms-4.3.3) ) ,
EELFATIE?

Kbr b, AR ARSI RS (Flan Uist), HACPT A 2Rk 2RSIREEA—1
FeBIfE AT, apply LEIX —rd, FREOREHRES M P IR Bk B4 T S8 L.
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AR FIATHIRIN , SEbe BBl A IVM S T BRI 2H

into WY TR E A BEZMAZH, B—T2— 1 8edw, £ 1ME—1F
5, BRI cond BB CRRERKLIEATIHE), REMFE I TTEs & 2R .
XA PRI IR . Te s IR R AR B Y, (BT cond #IEH EIEC AT
AR, L, SA TR — S TT O SRR — 1 Te 3R, DAk,

BEAR K7 S BB, M 4 Bk $% into, 1M AAR apply 2. B R “HME”, into I T
Clojure B} & #4845 4 (transient), ‘BRIEFET THERE. EVEERIPLEE B, FIH apply H%
H LR R RS SIR, R 750 =70, M into AL TAE— LR E,
BIRERE 350 b, MR, FIRAIRIT IR T, AR AR KT8 £ i B9 kOF it
K, EBSHRIHEEERIIRS . B)m, RAEMEIRRF T LRI, into A H L%

2
. 21 “QIEETIEE

2.3 #EIIFRT “HM’ —4xE

{E#: Luke VanderHart

=] Z
EELEFIRPIRERM—DTE, FHRESIARIERDL, FEMNCAENFTESH 857
=, BE— NIRRT,

PSS
8] con3 e, cond JITZAIEATRIN R EANTH, CRESN, KEWHTE
FIT A RERHIBR R, AT

(conj (list 1 2 3) 4)
5 > (4123)

WA LA —IRIRINZ A~ T0 3 -

(conj (list 1 2 3) 4 5)
53 > (54123)

it

conj WA AT RERRI BRI R A A Al . BRI A ERES “Im” —4eR, &
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SRR E =AM E A TR RS . (B RERHCRBIERE AR AR E, XRRT
FER PR h B AR s 2

IRe N, cond BAEIFK BIINTTER, PRUOARERERSIZREAR S (UK b S0Rr 2R i)
05T AN

conj 5 cons

# & Common Lisp 3 Scheme #9A, T4 Z A% A cons H %k, M AR&£ conj, Clojure
HEA cons K, (2T E A —ETE,

conj ik w —ANH7 89 LAk £ %+ £ clojure.lang.Persistentlist (AR F7 &AK), &
cons B RBEW—NFHFT], LEMEF—MLE, EARZRENESL,

R ikmp, LARLMHAE X EEA, clojure.lang.PersistentlList f= cons #)i% #5 /5 7|
AR AGEET| AL,

BamEZ, conj AR HIEEMBESE, CTRAXTREGRELEMG LKL,
M cons & 5 7| #4E, RARECWEw—ANAFF]: EHFEE, €A E—4 cons £ AL
(clojure.lang.Cons), LT FFlED, RELCHRMITLZEARGNFIEL,

5 conj F), cons dARIEAB ©EGA-FIF, FEHAEHRERE, REESHEARR
7+ 24,

o 277 “fEREAH TN —AITE,

2.4 NIIRA “BR” —PLE

fE£# . Luke VanderHart

o) &%

FEWINR BT, HERRESTRNIIE,
RRAR

MANFE MRS — A TCHIRA S, ATLAGE R 4L rest & pop, fEM THEZ SR, EH
BORAHA :

(pop '(1 2 3))
55 > (2 3)




(rest '(1 2 3))
H e (2 3)

it
rest Sthr bRE— AN FAIREL, MATREFIINE. T Clojure RIFIZR A LI T /751
F, MBI rest SIREI S5 (ATRERZZEH).

pop 5 conj KM, EIRIEAKIEIREA, MARFIIEN, & coni —4%, ERLER,
FMBRTC R AL B T 2% xR B A 2R B A AL

FERTZINER, XA B R A AR, pop M, 1l rest 2R I =251I3%

(pop '())
55 -> IllegalStateException Can't pop empty list ...

(rest '())
55 > 0

BRTHE A E, FIRAHNIALCL BB ITHR . R TFENFIFR DA SR R
TeH, TR AT IR, AR A R B BRI SR (AR R A SELE S R 2 0 75
HAFNE) .

2
C 28 MRS B AT

2.5 MiXEBIIEK

fE# . Steve Miner

o] ZR
FHEMX—MER—RAZE TN,

BRTE

Uist? lEDAP & WIR ATERE, [HAERZEBIFILT, fdfE(E 8 H HR sea? sBORMIK,

Wit
list? L MRS5S 2B T clojure.lang.IPersistentlist 32 1, (HERZEIBEN T,



Administrator
鉛筆

Administrator
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Febr bR X AME AR R — T8 (K3 clojure.lang. ISeq £ 1), B bLAIFREH
VIGETHE SR

HHEFTAATENH RS (S ) RARERRREE T Ust? MK, fEStikd, WHE
BAESIRIHRE] Cons Al LazySeq ([, {RAZELETRAARFIMME, A SO LR
KIS -

55 M list AyEERYFIZR R @ 1ist? Fil seq? M
(list? (list 1 2 3))

55 -> true

(seq? (list 1 2 3))

55 -> true

;3 cons BARFERLRGFFE, 1HLhR & Cons T4
(list? (cons 1 '(2 3)))

;3 -> false

(type (cons 1 '(2 3)))

;3 -> clojure.lang.Cons

(seq? (cons 1 '(2 3)))

53 -> true

;3 range [ MER FIE R 75, (HAEFIFR
(list? (range 3))

;3 -> false

(seq? (range 3))

55 -> true

(type (range 3))
;3 -> clojure.lang.LazySeq

i seq? JLAE &L List? 47,

o 2.1 “GIEFIEK,
o 2370 “fEAIERS I —ALE.
o 22671 “BMEARGREILMETH—AT,

2.6 flERE

{E# . Luke VanderHart

=] F
EEGE—ANRERIESY, BEoEhTmE, ok RANEIESH,
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BRAR
FIHATAIE, M ERAESG N, B HEmEn S0 GG FonRE, (B2, thal
LAE vector B, BRSEOIEN— R E:

[1:2 "3"]
53 -> [1 :2 "3"]

(vector 1 :2 "3")
55 -> [1:2 "3"]

Sl CA R ERE R, PTLAGEI vec BB, BRZAEMER, BEGERMFITR
A Ie] &«

(vec '(1 :2 "3"))
;o> [1:2 "3"]

B, AILAGEA into pA%L, BEEZMANEAS, HRAE NEANTCE, HE - TEAK
EHH conj.

(into [T '(1 :2 "3"))
53 -> [1 :2 "3"]

it
RV fE ] vector eRHifn AR FHI{E M &G UL, £ Clojure i, [IEARIIER, Ak
HERBOR (SUEREEAARPE) RRIE, FrLAMRIIZRF HIEAR: 2% 18 | S i [RE,

TR, EFHEANEASMER R, (#H into ZELEH vec H30%, FEZMT
B AER A R IE ., R EBERARNES, HHEERE, % EMEM into; TN,
vec i Al IS AT,

S
o 2.1 “BlEEFIER,
e 227 “NEEMEIREHCIESIFR,

2.7 ZEMEHR “FM” —IER

{£#%: Luke VanderHart

|2 Zi
FEERERRII—TCE, SRS ZICENINE,




BRTE
cony BRHLAE M FIRRT, EE— AR, AREHHIN— LA T

(conj [1 2 3] 4)
55 > [12 3 4]

(conj [1 2 3] 4 5)
55 ->[12345]

Wit
BRTARE, MEASFELAEM T R, ARHEEE P EFHA—ICHR, it
T (PSR IR R S, JRESE R BRI R (AR 2 35),

HIT ) e IR CRECR S IR RN ) , trTUAE ] assoc %L, AF 515 T & 411
KE (RKRFESINL), RFMTE:

(assoc [:a :b :c] 3 :x)
353 -> [:a :b :c :x]

A, XFR5 L conj RS M, AnFARMANZEE IR/, sErlRE “EBE” s A
1B, aRESIKRFREBLFIRKE, St IndexoutofBoundsException,

ik, EATHEAE MR 2, RS C Xt m &M T assoc, FTLAHXAHIGARE
W, BRI &,
A

o 237 “TEFIFEAH TN —ATET,
o 267 “BlEME”,

2.8 MEEF “BER” —ITIFR

Y£# . Luke VanderHart

] &R
FEZNFEFBER—CE, BRAANESIZTENHINE,

PSS
AN R R TTH, T pop B, EEEE AR, IR BB RTLHA
e




(pop [1 2 3 4])
55 > [1 2 3]
it
RAEEA G pop BEERZICHIAE, TIIMMEL EBBRICHENERE, B 4 W

subvec, WLAARMAS BRI BSLE SRRV ERA LR, BE A, —AEARS,
—A (AIERY) b1, efRENES (BE) 2%k (M) RKolmmE.

NHEPIGFEFE T S BT S ATEAMBGX A subvec:

(subvec [:a :b :c :d] 1)
53 -> [:b :c :d]

S, BERmEESL PACRERICE, K& IEZ 5 %iH4 subvec:

(subvec [:a :b :c :d] 1 3)
55 -> [:b :c]

(K% subvec FIH T [ BRI TSR, IR0 25 FORRIN RS ) —HE, BARF AR
PATIRHEEFE A B NSk B ERICRAIME— AT

AR ATUME R L rest 3¢ drop SFef%l, (HENERAR LA 7I181E, Men $#E,
EALR B E AR RIERZ S, M2 B AR, A GE AR IE I EA A AR £ 8
PERE.

HEK, ALK vec g into [1, /ol [l B AR IR &, (HX 0T K1 A &
HIERE,

A
o 247 “MFIFESF B —ALHE.
« 267 “BlEEFIE",

2.9 HBIRSILHE

{E . Luke VanderHart

E
H—ARE, BRI EME (%5]) WE,

W
N
it

68 |



BRAR

HILFhSEEL TG 5

{EF nth

nth KT T ARG F51, (R SEX R 20 1A O R UEAT TR RAC PR, BEABIR ML
He il A] -

(nth [:a :b :c :d] 2)

55 > iC
A2 AR S EME R, nth B H %, BRAFRBETERE 3428, BX
FEZS SRR 8] .

(nth [:a :b :c] 4)
53 -> IndexOutOfBoundsException

(nth [:a :b :c] 4 :not-found)
;3 -> :not-found

BEEEARRSIHRE
A B g B AL, ETBESEBOAARE, RR BHZZR 5 ALAIE :
(def v [:a :b :c])

(v 2)

53 -> ic

i ARSI ZE5 SRR R & s 4, B 5% IndexOutOfBoundsException,

{EF get

Bl 7 Inl & 3 FF Associative 3 1, LV ZT1 08, FrUARTLLIH get BECREUE 254k
HI{E «

(get [:a :b :c] 2)

33 -> iC
A nth, dndfin get $RAEHUARIZ D], BRRE 0L, AR 5, BRI HEBROA
H, e (XEBMERES]) KKBFEEE:

(get [:a :b :c] 5)
53 -> :nil

(get [:a :b :c] 5 :not-found)
; -> :not-found




it
L% AT AMBRPE AR ? X LET5 AR IRAT, IRAVERE IR T R Al f 0 . nth Tk T ERY
FPAIASRR, 1fi get SRIF T ERRSIH, KEHY. FrREIEA— A R B B, Clojure HifT
AR A AL BT R L

B, FEVRHIXFUERERE, RIZ2% IELL T R,

o WERPTEELEARED A 5142

o RECBAVBIRIAR BUEST £2 Bildn, EREGEEREAFE, mARE NP (E
Hinth) 7 BB ARUR SRS IRBIIE () get) 2

o BEEARRIRBERE 20 Filan, RE nil st 5 2 B A5 R 2

S
o 2167 BT

2.10 ZEZRS|LHE

{E3% . Luke VanderHart

| Z
SFAEMNR R, FEAR AR, ERERSMCEEAFRTIE.,
RRAE

{11 assoc Rt BRFE R 5 I ALHIMH,

(assoc [:a :b :c ] 1 :x)
53 -> [:a :x :c]

assoc WATLAIIN IR B 2 AN HE S IEHIE, HERMRIMNIRS] / [EX,

(assoc [:a :b :c ] 1 :x2:y)
53 -> [:a :x iyl

g

TRATRETE R E], assoc BRIt F T 15 B Wbt 26 vh B BTt I AR . 3 TR Ap ] ik e Bt 26—
FEER R SR, FPSoBL T RIHEAYIE D (clojure.lang.Associative), iX4& assoc /£ )5 H
FI AR,




H5MER AR, 1E assoc AT m &R, #BARBHZR], HEREATEE 2N, KE
{i AR B Sy B, ¥ 38k T1legalArgumentException, IR 1Al B I B AR EHIR 51,
5% Index0OutOfBoundsException,

{ER, fEfHH assoc b, REIFTLAETHurm &K E (b kWESIK D). XHFET
HIRIMERE.

A
o 277 “fERES CEHIT AT
o 21871 “IREMURpPRIE.”

2.11 QIE&E

Y£# . Luke VanderHart

o] 2
TEQIE I RRATRAIY . RHFORES ., el S TR TR T4,

BRF R
A 1 G 2 5

#{:a :b :c}
53 -> #{:a :c :b}

33 BHIFEE PR EE STHR IR

#{:x 1y 1z 1z :z}
;3 -> IllegalArgumentException Duplicate key: :y :z ...

i hash-set, FIHAZHOIELE.

(hash-set :a :b :c)
53 -> #{:a :c :b}

(apply hash-set :a [:b :c])
53 -> #{:a :c :b}

i set, MEHAbLEA QIELE.

(set "hello")
55 -> #{\e \h \1 \o}

HEFIH into FlI— Ak QI — /8T -




(into #{} [:a :b :c :a])
55 -> #{:a :b :c}

(into #{:a :b} [:b :c :d])
55 -> #{:a :b :c :d}

SHEAYIERE

EABRER, T RIS REAR, into Tkt set TikZith 3 5. R
SRR A, ELBORTEERE, TR into:

(def largeseq (doall (range 1e5)))

(time (dotimes [_ 100] (set largeseq)))
55 *out*
;; "Elapsed time: 5594.961 msecs"

(time (dotimes [_ 100] (into #{} largeseq)))
;3 *out*
;; "Elapsed time: 1329.66 msecs"

H sorted-set Gl —/ANHEFFAVLE .

(sorted-set 99 4 32 7)
55 -> #{4 7 32 99}

(into (sorted-set) "the quick brown fox jumps over the lazy dog")
35 -> #{\space \a \b \c \d \e \f \g \h \1 \j \k \1 \m \n \o \p
HH \g \r \s \t \u \v \w \x \y \z}

it
SRR F AR A, R —MER RS, BAROHABARFERE, %2 HBIE.
FEBE A HOT RN ] & 2% EE # 2 0(1).

AT RIS 2 # & , BIEATER, HBGERIEANEZRREA.

Clojure th 3+ GBI HE A28, E4EFFICHRAIRIF, FIH compare, sorted-set BIEAYE (R F7
TERTHFHES . XA IEVEA FFHI A R

(def alphabet (into (sorted-set) "qwertyuiopasdfghjklzxcvbnm"))
(last alphabet)

55 > \z

(second (disj alphabet \b))

55 > \c

HEFFSE PRI IT A TR BB T (k2 B, HER S A RERE A 4
N H, CABF) . AR AT LU, - SB8os TR,

72 | #£2%F



FEHE PR P E AR 5, B &8 S — A HUT .

AR A AR EER A B AN HEF R (8 AR e A RKF), AL sorted-
set-by SRARMIE IR LLE T 5 AR INSABERXT QR  BIH SR8 A9 LU T5 T4 05 5%
e

(def descending-set (sorted-set-by > 1 2 3))

(into descending-set [-1 4])
53 > #4321 -1}

R S, TEBEBIERE LI Z . BOIEETHIIR, KEEWHL THA
AL AR, (B, EMNEE—ERENNET, HFRET PR, W
A L AR, (HA BRI A LB

S
e 267 “BlEEME”,
o 2,127 “TEERTIMABERICE.

212 HEEPRFRMMBERITE

Y£# . Luke VanderHart

o] 25
ERnS bR —Le ot E, SBR—1HE,

BRTE
conj AR, MR EIHRAIR, mEMBGTR -, Heafhiimos, BES%E
MAERZ TR AT

(conj #{:a :b :c} :d)
;53 -> #{:a :c :b :d}

(conj #{:a :b :c} :d :e)
;53 -> #{:a :c :b :d :e}

WA Z AT, M dis) W, ERET IR, e, URER
BRAY— A~ A

(disj #{:a :b :c} :b)
55 > #{:a :c}




(disj #{:a :b :c} :b :0)
53 -> #{:a}

it

HT SRR, A RMSBERITTHEAE " lE. BELIBE -1 R,
R E,

{ER, conj Fldisi RIS, SHURKIEHA R HARR, ol oEBIIE, HE
PR

HIMEMTERRE, aRED OO IARELRMSRERIITE, X Et 2 b
fic, RBECBEIZICHE, con FRREIFEFEE. wRIFERTTHEAELES, dis] {iRn
[EERIDE

AR BEEE PR ISR R RITCE, 1% EEH clojure.set iy A 23 Al ff 4 1Y
EBVERE, TLHAE clojure.set/union (TR EZANEFMITLEAIE) Fil clojure.set/
difference (HHFHRANLEES —NTEFHLH), SL2XRIAMHSHAKRESERIAM
conj Fildisj #tk, BAIFREREDFE ALK,

A

o 237 “TEFIFERH ‘U —AE7.
o« 277 “fElMEF EIN —IEE”.
o 2147 “RERIERIE.

2.13 MHXER R

Y£# . Luke VanderHart

o] ZR
BN ICBH ALK R,

BRAR
AR TR R A ST contains? %L, BEE% - NEM—A0EH, MRERSTEZ
JCEH, HtiREl true:

(contains? #{:red :white :green} :blue)
;3 -> false

74 | $E2E



(contains? #{:red :white :green} :green)
;3 -> true

get BELIE T8, MAVHEEA L—H, HEARE true & false, AREWA, E
SRR IEHZIE, AgsbiR I nil:

(get #{:red :white :green} :blue)
53 -> nil

(get #{:red :white :green} :green)
;3 -> :green

wa, BMEEE. H-"2KE AR, B get —#, mREKABRREIZS, &
MR ] nil,

(def my-set #{:red :white :green})

(my-set :blue)
53 > nil

(my-set :green)
;3 -> :green

BEER, R ENAT A S R T AR Bk, RS get £ENTY:
(:blue #{:red :white :green})
55 -> nil

(:green #{:red :white :green})
55 -> :green

it
U contains ik get FEE—FEFHE, (g, WRALEPATRELS il XAFEKX
HEME, sEEZ contains?, [N get ix[E nil b, AEEHIFIFIEMIE L.

FSEMEAREARA R, B A erE A7 R e IR i 5, dEw A M. Flan, &
WELE—AFA, e RS ERRICE, EXFMET, HAEARSEARERE T (E,
XA 25

(take 10

(filter #{1 2 3}

(repeatedly #(rand-int 10))))
53 >(2123221221)

X B FIH repeatedly R A rand-int (R —AEAKE), G T TR
TS, a1 E 10 (IS )ik A Fslma — 4~ digds, BE 1 E 3 WEE

BEE8BHE | 75



it UE T, SRS B A TERIEE A, H R E IR AR .

RAGI R gmiE iy, (B, EIEAE I RECE IR A MR, 2% HILE Clojure 1
Hrh,

2
o 2,147 “fEFEEERIET,
o 21671 “MBRGHR P EURHET,

2.14 {FRH&EHRIE

{E%: Luke VanderHart

o] 2
T E FRATE WERME, it REMEE, K — N EERE D —IENTESR
AR,

PSS
LI XL Clojure IR CHFHY, 7E clojure. set fr 4 FFhiR
unton LR S MEIEL B, BEENNIE (ZEEEFHERFHTE)

(clojure.set/union #{:red :white} #{:white :blue} #{:blue :green})
55 -> #{:white :red :blue :green}

intersection R LN EEANSH, BREMNWRE (ZERAQEAETEAN
TLF) -

(clojure.set/intersection #{:red :white :blue}
#{:red :blue :green}
#{:yellow :blue :red})
55 -> #{:red :blue}

difference % —HBEMASH, IREIEFIITTRMAE A2, MAEIREEY

(clojure.set/difference #{:red :white :blue :yellow}
#{:red :blue}
#{:white})

55 -> #{:yellow}

AR subset? WU —ASHCRE A SHUIN T, BRRR true (Wphit, #—AfEh
MR A TCHRABAESE A ) -




(clojure.set/subset? #{:blue :white}
#{:red :white :blue})

55 -> true

(clojure.set/subset? #{:blue :black}

#{:red :white :blue})
;3 -> false

superset? I TAEH I subset? fH[E], ARZAET, X% —AHELHE N EBEN,
‘BiR A true,

YRS, superset? Fl subset? SZbr LR, HAESHIRIFHEIF T,

it

— R, anE R, %S A X SR R . B T RERBE, KEH
Tk B HRABEEH T, At G EIEE, sB sy,

KERGRFETE T EATANEE. EMEN, ST AR TSR,
R EPR b —FiE St MWARRDARAIEES R 2Rk AR T 51, UEWT T TR A AR
—Ledifly, e A#Ae, E—0 S, BIRRANESETHRETRTE, AT
i Gaa A b Nibl ¢

WRBAE R AR B, Wt T AR R BAR At i, XA IR AR
TRREECHIRIE, EREFUT, MERAXIETES DR, BFASEBRI
B, UERA TSR T A BRI 4

A

o 2137 “MAKER R,

+ 2267 “RMMEAESOLEILERI—AT,

2.15 CIEMEER

{E# . Luke VanderHart

E
Bk, Wbt S5E, TR iR E kT

RRTE
RIS 2T (IEFES), PR RV SEAER OIL R W 22




{:name ""
:class :barbarian
:race :half-orc
:level 20
:skills [:bashing :hacking :smashing]}
HAME TR ERE LR, R HEL—IRE EEXMELAX 5y, rTUAHIE SR A SE X H 5
FEFF «

{11, 864, 2 4, 9 81}

f£ Clojure 1, JESRZAR, REWEENWLUMEMETH S, MEEE
SO, BRI S 5 B — R 5 i

SRIRZERY . ARHEFRIM R, XS (),

O AR R AR BT 2R, 15 MG R A 1E B4k, array-map, hash-map ]l sorted-map
& IR [ 6 o 25 R P M %

(array-map)

55 > {3

(sorted-map :keyl "vall" :key2 "val2")
55 -> {:keyl "vall" :key2 "val2"}

RIS RS R P NI LR, Bl B MG 205 R i e — A A,
f#i FHl sorted-map-by ER%5, Tl & il ELER AR R G HE R Mt 2% .
(sorted-map-by #(< (count %1) (count %2))
"pigs" 14
"horses" 2
"elephants" 1

"manatees" 3)
55 -> {"pigs" 14, "horses" 2, "manatees" 3, "elephants" 1}

it
Clojure Beif A = H A& S,

o ¥immk4t %, clojure.lang.PersistentArrayMap
A R . BT DR NS FR A RCR Y, (RX TR R R AR,

o H7|mkg4t &, clojure.lang.PersistentHashMap
a2 B REAR LR . BRI U Bt R A& R A, (At 2k — e 23 [A)

A
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FHH, ERIRHERS R S L — AT

o HEFBRST £, clojure.lang.PersistentTreeMap
e LB, AL B A 5t R W 28 A3 SR W i, HAH AR [n) A4 ) 248

i,

B MG 2 N R BN (FEABBER, 2480 F 1040%H), wFIMg%E
AR RIS R BRIN S B, HEFF S 2% HRE @ L 8 sorted-map 8 sorted-map-by %k
e Bl ,

Xt HE R S 2 8 ] assoc B¢ cond, HERE] S A HEFFBLAT R, HR, SR BU R E
assoc [if, AAGKE|—E R/, SR BIEIMGT R o RAE A AL, XTI
1 dissoc, AEMENEAMG R, BIEEERAIER /N,

A
o 12975 “ERBRAMT, DAR L1777 “EEMIELE”, BT TE L IR,
o 2117 ‘AT,

o 2187 “IREMGTRAPAIE,
o 22477 “EHAERSHEIT.

2.16 MBHIRHPEEE

YE# . Luke VanderHart

o] 2

TSRS B 2 R R I E

RAE

XHFmeatEE, A LRGBS BRI E

AT REEH get EEL, BXAERIMSTZAME, R EIH M AIE, RS R
e, iRE ail,

(get {:name "Kvothe" :class "Bard"} :name)
;3 -> "Kvothe"

(get {:name "Kvothe" :class "Bard"} :race)
55 -> nil

FEFRER,, WATLAMEAE =428, EABOANREIE, R R & 1%, maiRm

BEBHE | 79



XAME, AR nil:

(get {:name "Kvothe" :class "Bard"} :race "Human")
53 -> "Human"

AR ST R AE B R, FTUAURSCB T A A, REEFI T IFn 0, Ll
W RAEAZEAAAR, EMNSEBRPERA D, WRAFERREE, SR ME nil,
WATDHR BERE A BN ABONE, EEHAZIRR R, 5 get ABFE::

(:name {:name "Marcus" :class "Paladin"})
55 -> "Marcus"

(:race {:name "Marcus" :class "Paladin"} "Human")
53 -> "Human"

, FERRGTR P ESAE R =Mk, o AT RA S VR s, K AR E A
o HER get FNRHEF SR B —HE, WATLAEAS AR HEOME, ERAHA TN

, GMZRE nil,

& W g
EH & O

(def character {:name "Brock" :class "Barbarian"})

(character :name)
55 -> "Brock"

(character :race)
;3 -> nil

(character :race "Human")
53 -> "Human"

AR ERIMG R, AR get-in, AREA—HE, WidE ARTITAI,
BRIESARIRENLS, RAERESWIE—2 LR EAMN get, RHFHRE nil.
(get-in {:name "Marcus" :weapon {:type :greatsword :damage "2d6"}}

[ :weapon :damage])
;3 -> "2de6"

(get-in {:name "Marcus"}
[ :weapon :damage])
;3 -> nil

get-in WS A EHUBOME, AR E BRI h AT, e m e,

(get-in {:name "Marcus"}
[ :weapon :damage]
"1d2 (fists)")

53 -> "1d2 (fists)"

{ER, get-in @M T A A RIKBARE A, A gWgtk, XE®REETLAHAER,
n, SRR

80 | F2E



(get-in [{:name "Marcus" :class "Paladin"}
{:name "Kvothe" :class "Bard"}
{:name "Felter" :class "Druid"}]
[1 :class])

;3 -> "Bard"

Wit
joc S HIHARWIEN B AP IS SR —FER, (BLE Clojure AU SHh, A5 T
R, BT B TR,

W, AREFIEARBORAR, FOoRBRMED “XR7, B “FB™, Himgt
TGN PR 4B, R HATULA BRIk, B,

get R ECFIHTIL ST RAE D R B I A BB AR NIAR], BATHE H TR RIS R, T RERY R
LA E T, fEXPE ZEEEERARLZEN, X RTEEER, T
FRR I, FREEA B R 0L, e AE R Bo S TR, it nil fEH get mES IR
A nil,

WA R, BT RA S DR, XA IOE—Foh TREBERIT A, A
“RREC XA TR EOR B UL, WA S R B B A eR K. TP T T R O SO
M Spf 2% -

(defn square [x] (* x x))

(def square {11, 2 4, 39, 4 16, 5 25})

f#iH (square 3) WIRAF AN, A F PR L Rfeid square & “HIERY” BABGE A M5t
Fo MR, IEHEMWERBAEXNEIF A i, bhaniil, BrvE ORE AR, A
FURFIHCRAIABEL ek sh Bt Al 2, FRUASR et R A R A i, (HE s il
T, AR A ARLIRIE O, 1 BRI E R, REH s B me R e, W]
LIas ok Lozt RESE .

FENR S Frh BUE R BB AR AR, AR AE, iR nil, FrLARREE LRk
REBE, A BEX 5y BEAEAEAEIE 2 il DR AR A A AELE R UL

BB, SRR MEGNE, AHRAR AR A, EAIHIREEW X 5 ERINEFN
WLt b RTRER ST ME, RTUAE &y 223 R B e oG85 (40 ::not-found),

W rTLAfd H contains? B4, 'BEAZEAMEIENSE, YHICYEA P REZEN (B
f#E{EA nil), A SIRE true,




contains? IE X
contains? HF A MAAFFFHRA X, BHEH 55T HA XML I, %
AF I I—AE,

£t Clojure ¥, contains? RE—NER L, CRABIRETELREEANALE, £
A, CRAZRAHEK, RERATXBEREIEE, 2AEWEBET T, CTHTL
# containsKey & £ L& & AR,

REABECTURR THH AR, WmRERGEIAZNE, RAEFTHRR, €
WiE W true, 2 THE, PHREANERLEOFGENRKXEIZAN, €49
true, JeR A T ARFF], €H#EFF,

o 2177 “ABRGTER TR 246
o 218717 “IXEMUTRPIE,
© 2207 “RRGTRIEAFS] (B k)”,

2.17 MBRETRHPEREEH 21 #

{E# : Leonardo Borges

o] Z
T [E I MBS R AP B 2 4MEL,

FRRAR

AR BB R P ANEE, 5t vals il select-keys.
53 e g It £/
(def beans {:red 10

:blue 3
:green 1})

(reduce + (vals (select-keys beans [:red :green])))
55 -> 11

SRR FEE, A juxt.
53 ALE S SBIAE %00

((juxt :red :green) beans)
53 -> [10 1]




it
XTSRS 2 A~ BT AU TE,  Juxt AR A fEHH vals Fil select-keys Hbgid £ 1Y
TR, HEefRfT AR — i, Bpx e RIRE 2,

WELEZ, Juxe AP B ES . ERTE: R ERAEA - A2k T
CE R BL, AR %), X7k & i, XA A Juxt JUE 5 71 24~ B Bk el
B, BASHET AL, BTLARTEL Juxt BN, 2 HFRIES .

A0SR beans MRGTFRAAIEER FAFH, BEAATRER Juxt SREUS EAI(E

((jUXt ||an ubn) beans)
;3 -> ClassCastException java.lang.String cannot be cast to clojure.lang.IFn ...

{H&, select-keys FEMEHUIF £ /MEREMIIA, select-keys fEAZM bt AN BN FFIEAHZ
e, R El—ASF R, UL S X SRR B A
(def weird-map {"a" 1, {:foo :bar} :baz, 13 31})
(select-keys weird-map
["a" {:foo :bar}])
53 -> {{:foo :bar} :baz, "a" 1}

(vals {{:foo :bar} :baz, "a" 1})

53 -> (1 :baz)
R At A HE PR, B A BRI E R R P AN A AN Ay (B B AR S ] -
AEIXFE) . ARMAERHE TR R P IRAE 2 A, BRAESIT B ATREEH Juxt BRI
ALk

(def a-str-then-foo-bar-map

(juxt #(get % "a")
#(get % {:foo :bar})))

(a-str-then-foo-bar-map weird-map)
55 -> [1 :baz]

BUEDRBLIZRERE o PRI 2 TIE?

A
o 21677 “MBRGFR M EUHE
« 2197 “HEAEEABSROE" .




2.18 ZEMHIRPEIE

Y£# . Luke VanderHart

o] ZR
T T MLSTER, W, IR E SRR — Lk,

BRATE
S B R B HE A 5 TH 8 ] assoc BB, THRSZM S FRANE AL B AV IE DA VR 2 4
IR | BERTHIMLGT 2, EAR R BN

(def villain {:honorific "Dr." :name "Mayhem"})

(assoc villain :occupation "Mad Scientist" :status :at-large)
55 -> {:honorific "Dr.", :name "Mayhem",

B :occupation "Mad Scientist", :status :at-large}

A assco BAUN T C AW E LA BRI, TRRR b BB RIS, 18R X BT
FREHIIE :

(def villain {:honorific "Dr.", :name "Mayhem",
:occupation "Mad Scientist", :status :at-large})
(assoc villain :status :deceased)
53 -> {:honorific "Dr.", :name "Mayhem",
HH :occupation "Mad Scientist", :status :deceased}

SRPbR—Lefl, k] dissoc AL, EREZMSTERINEEE B HIEASH, REIERZE]
HERIMR 2 -

o
&

(def villain {:honorific "Dr.", :name "Mayhem",

:occupation "Mad Scientist", :status :deceased})
(dissoc villain :occupation :honorific)
53 -> {:name "Mayhem", :status :deceased}

it
Hﬂ%ﬁﬁ%ﬁ“@/‘ G ST 2R WA . AnFB SRR PR E A (E, R EE A assoc Bk
SRS A T, IR PYENIHRE “INEISN . ZIET A BARas 1 .

(def book {:title "Clojure Cookbook"
:author {:name "Ryan Neufeld"
:residence {:country "USA"}}})

A0t Ryan [ F] T bR & ngEk, R assoc RE B F R X ABAIMLGS R, Bkt

FEIXFE




(assoc book :author
(assoc (:author book) :residence
(assoc (:residence (:author book)) :country "Canada")))

BAR, XATHE, WAL,
assoc-in FEHEE TXFIAE, BRI ESE%Z, TSRS —/V, 2% 25 H T4
RIS, UM, MUSEEERERE, A R Mo AR A,

(assoc-in book
[:author :residence :country]

"Canada")
53 -> {:author {:name "Ryan Neufeld"
A :residence {:country "Canada"}}
HH :title "Clojure Cookbook"}

i 0] 5 e AR R E R BIE S M rh, ALk S iresidence SESCHRAUMR S 5, ARG 1
"Canada" 5 :country H5CIKR. Fm, REIREANEARL.

IR TR T UARTHIIE R 2478, A e s ehe?

SEIaHYE, Clojure f2f T update-in, L[ THTX—HM, update-in A2 —-#ilH,
MRS A 23, XNREEIAH, 2508582 IEmIE, ULk ~E4 update-
in EEITE 25, XPERKRE D ar BRI, WirEdt BT R UL

(def website {:clojure-cookbook {:hits 1236}})

53 183 Cookbook ¥4 101 Y o

(update-in website ; O
[:clojure-cookbook :hits] ; @
+ ; ©
101) ; ©
55 -> {:clojure-cookbook {:hits 1337}}
O MR,
O ke,

© THTRL, +.
O +MH M=%,

AR R BN AEAE, update-in 2 DX SEEE O K . X R B R LU T B
SER, (I ST I

(update-in {} [:author :residence] assoc :country "USA")
55 -> {:author {:residence {:country "USA"}}}

B[ T 4amh B e A 221y, #4524 rauthor i1 :residence # G B AN 23 MBS 3¢, X MRS
assoc B il F— /i zs et 2=,




1R ET R —REXT#E Clojure B ASEEH
Meft R 695 —AF LR &, RAFA Clojure KA &M ehh, X 2442 atom, ref &
agent, Clojure Bt R AR B R AEH, KF aRdt, eRRmpgt i Sgm” —
N, REHAEETN, EARARRGERAEZHG T HELIR LR, AE
PEESTEE RR AL T 6981,

ZRH—AREHA (ref, atom K agent), LEZH AL AR L5 (552
alter, swap! A= send), KRE#MHHKALA RAHGH K. ©MNEI AEY E -4
B, AR TALGHBAEA FARR, 2 Bt e 69 5 B AF A T m 69 A 4,

Bk, BHIRE, BREIHBIRFH—ALE, R Ad—Aatom 1A, AT
VAR B swap! o % (atom #3 R 54585 40), F atom A= update-in K FELC, A
A L 6 7 R A T R ALY B 2K
(def retail-data (atom {:customers [{:1d 123 :name "Luke"}
{:1d 321 :name "Ryan"}]

corders [{:sku "Q2M9" :customer 123 :qty 4}
{:sku "43XP" :customer 321 :qty 1}1}))

(swap! retail-data update-in [:orders] conj
{:sku "9QED" :customer 321 :qty 2})

RALITEIN AT R — NI TR R, TEIN A A—NBHEAT, i LA
retail-data atom ¥,

REZMEZFMLSRKE L, 2CMHHA T HER—5 N, PES L0, A
BAEALRK, AT NS ELAEZTREGHE, BXANP T+, AFAMA swap!
Frds, ZRUUARENFTALH THRH LA, 2L THE,

2

e 22071 “BuitRIENFY (B k)”,
o 2227 “—NHRTFEANE.
o 2237 “AFFmRGTER.

219 HREAREEANBITRIE

{E#: Luke VanderHart

=] Z
B —MEVE A R A R, (H e AR WA R AR fildn.




o SR EARARECE R LABARTE A ST 2 B
o A ERIE—LEE— LR L

RRAR
B4 Clojure 52 & (EA #ARISRINTE L, BrUATE 2 S AR A R BB IR AL ST R AT EE
HHEEAE, XHERCRE .

Bilan, 5 EARRE P A RS, 8 x 8 A& T, BEAL & T LU S A1 i) —
o ATH%F 1 2 8 KR, FIMFEa B hFoR,
{E Clojure 1, AILLKRF & EH#EF R DML

(def chessboard {[:a 5] [:white :king]
[:a 4] [:white :pawn]
[:d 4] [:black :king]})

BT P RAE, dissoc HINMLE, assoc i E

(defn move
"Glven a map representing a chessboard, move the piece at src
to dest"
[board source dest]
(-> board
(dissoc source)
(assoc dest (board source))))

(move chessboard [:a 5] [:a 4])
55 -> {[:d 4] [:black :king]
33 [:a 4] [:white :king]}

VEAARL SIS R 75— A6, EHB XU A —HeRE, SRR R
) AT, R B IR, IR EHESRL AT .,

— PR B ST P K R BORB R (R A AEWL e b, DLBRBVED B

(def plus-two (partial + 2))

(def plus-three (partial + 3))

(def weight-map {plus-two 1.0
plus-three 0.8})

SRJE A~ B L R K, TR R L e i P A R

(defn apply-weighted
"Given a weight map, a function, and args, applies the function
to the args, multiplying the result by the weighting for the
function. If the weight map does not specify a weight for the
function, a default of 1.0 is used."
[weight-map f & args]




(* (get weight-map f 1.0)
(apply f args)))

(apply-weighted weight-map plus-two 2)
53 > 4.0

(apply-weighted weight-map plus-three 1)
53 > 3.2

it
1 PP GBI AR 2 5805 2, £E Clojure w2 F IR BT A&

EHEMCE R A BAY, MH (FTRE) PRREAF— s, (H, XML SE )R Bt 15 AR
LM, PLIT UL, ERR SR RAAT S A B R B R R RS | (T R RE L
fAifOCE, ARBASRIALE,

R, BREAERIGTFA BIMYSEELE N, FTEAH cond IEARSEHL, FIH B B!
WE, 8 A~/ (protocol method) BUCFT A WIS, SXIGEH A R EHI &
FheBL,

HAE, R B E R ER R, AP — IR R A i E R 2 />,
LHE, ATRERA ZAAFRRIIE, 7 sh & E AR AR 5,

A
o 2167 “NBFFRAPERHAE”, 2.8 1 “BrEMUSTRAIE,

2.20 WRRGRIEAFT] (BRITF)

Y% . Luke VanderHart

=] ZH
TS RN B R, 80, TR B 5 gt %,

BRATE
LA R FFILE, REXTERN seq. HE, RELTFICE R A CXESE
LA seq, FrLLE# AT B A seq:

(seq {:a 1, :b 2, :c 3, :d 4})
55 -> ([:a 1] [:c 3] [:b 2] [:d 4])

KB T A EEX A, SRE A LR A Fr oI — AL BE T




FNFF O gt 2, LRI cond B —AMFr ., BIBfER A Fogt e, Tl
WA TCERR R, MEREEX, BB R .
(def m {:a 1, :b 2})

(conj m [:c 3])
;55 > {:a 1, :b 2, :c 3}

B4 into BB Z B cond, HFTCEM—AFIIREI—A L&, BrLARDUHEf#E
X PP A e — RS 2 -

(into {3} [[:a 1] [:b 2] [:c 31])
;53 -> {:a 1, :b 2, :c 3}

WAL A A FAIRE— B %, — &, H—ra&E. Xt zipnap BEH)
g, LEMAFS, ERRE /R, Bk AE—-ASHFI, ERAE A
FrA -

(zipmap [:a :b :c] [1 2 3])
55 -> {:c 3, :b 2, :a1}

LBy zipmap A, WUR—/NELEE, 2 REVERE S W 2NE, 531 RIS R A
HIF A —AE K

it

FERRIEUA T et AR PRI, 3R [ ARSI P AT R, BOoRE LRY, A —
FUEF, AR E— MG R 2 BT, X ARy (REER) RER—B0,

FEAE FHHE A BAT AR, 2% IR IR 2 B HEBST R IIHEFOOT . Bilan:

(seq (hash-map :a 1, :b 2, :c 3, :d 4))
55 -> ([:a 1] [:c 3] [:b 2] [:d 4])

(seq (sorted-map :a 1, :b 2, :c 3, :d 4))
55 -> ([:a 1] [:b 2] [:c 3] [:d 4])

KFXAFHIHRINERE, &8 T ABES, el S En &, maefmeg
i, FABNSEE T e mm &N, (2R AZEA LR EAZ clojure.lang.
PersistentVector, ffif&—F ARG, ZARFEALD, EAUERE, HWXH
clojure.lang.MapEntry 21,

MapEntry $£ 2L T key 1 val ehi%k, JHT-HUS 4% HAVEEFITA :
(def entry (first {:a 1 :b 2}))

(class entry)




;3 -> clojure.lang.MapEntry

(key entry)
3 —> :a
(val entry)
HHEEE

FEFHR ST RAEA PR, e 2ea% B BIZOU e FEIX LE i B, 1A first I second B

B, FAENRE THEXEE S, LR ER 5%,

27
o 2217 “XfWeGtE N FHEE,

2.21 XTSRRI A iR 1

Y£# . Luke VanderHart

o] ZR
TSR it 2 A el w (B B PR R 0 R 4

BRATE
T AP B, 2 B MO P

(defn map-keys
"Given a map and a function, returns the map resulting from applying
the function to each key."
[m ]
(zipmap (map f (keys m)) (vals m)))

(map-keys {"a" 1 "b" 2} keyword)
;53 -> {:b 2, :a 1}

(defn map-vals
"Given a map and a function, returns the map resulting from applying
the function to each value."
[m ]
(zipmap (keys m) (map f (vals m))))

(map-vals {:a 1, :b 1} inc)
;53 -> {:b 2, :a 2}

(defn map-kv
"Given a map and a function of two arguments, returns the map
resulting from applying the function to each of its entries. The




provided function must return a pair (a two-element sequence.)"
[m f]
(into {} (map (fn [[k vI] (f k v)) m)))

(map-kv {"a" 1 "b" 1} (fn [k v] [(keyword k) (inc v)]))
;53 -> {:a 2, :b 2}

it
map-keys Fl map-vals B B8 T, ‘BN 4AERA keys Fil vals B4k, BERLSTFR m o> iR AR
BERIFFIFERIFS] . SREE0TRIH map e, H#BFFIS(ER5. &5, H zipmap B4
B s R A RIE 5 Al — ALt Rt se il T .

map-kv A A — 4, ETFARFI ST R B ST 2R A5 HROF A1, SR FIH map, BTN
M—AEARE, BIE, RERHEAEES T HE RS, F)5, M into K&
PP B ER R — AW R, IR EFTRIM R, A&t R BEAN(E .

TGRSR, HEA R, Brlle RE G Lt

(defn map-kv
[m ]
(into {} (map (fn [entry]
(f (key entry) (val entry)))
m)))

RS W, X = EREEEARE map RS TS R IR A BN L R, B —A s
I FEAI = /7 reduce g2

Clojure EL& F #5 T reduce-kv 4%, &AE 1.4 BB ERINAT, reduce-kv 2 =/42%. —4
BREL, —ARERTE, B RS SR R B4 AU 3 S8, reduce-kv X
A BEATIRGY, Selt el B T oA . MRt RAVE — R, FRERIE. £
AEERME, PSS RIE. B =AERE, DA,

TGS reduce-kv Sk IS R HITA EZ AN :

(reduce-kv (fn [agg _ val]
(+ agg val))

0
{:a1:b2 :c3})
HH -> 6
HE, RS HT, TRIZ () BT key, X4 Clojure 1 2L HVL, Avf
BRI A S B AN RIS,

W RTLLFH reduce-kv EHTE X map-kv;




(defn map-kv
[m f]
(reduce-kv (fn [agg k v] (conj agg (f k v))) {} m))

LU A B

(map-kv {:one 1 :two 2 :three 3}
#(vector (-> %1 str (subs 1)) (inc %2)))
55 -> {"one" 2, "three" 4, "two" 3}

o 22077 “BLSTRIEANTH] (St k)7.

2.22 — N EREFEZIMME

{E% . Luke VanderHart

o) &
W, WA AR B — M AnR assoc —ANCA B, FORME RS B
o (HR, ARSI RN (“LEBGERT), REE— 8 TR S ML,

SLAE Clojure H B — A 2AUML RAVEARE A, SEHLRLZ WL KA1,
BRAE

h T A RS R AL L S IAGKBRRE S, ZE QU MultiAssociative B, 5E X
=YL EEPSR

i
e
'F_;'fﬁ‘__:“

(defprotocol MultiAssociative
"An associlative structure that can contain multiple values for a key"
(insert [m key value] "Insert a value into a MultiAssociative")
(delete [m key value] "Remove a value from a MultiAssociative")
(get-all [m key] "Returns a set of all values stored at key in a
MultiAssociative. Returns the empty set if there
are no values."))

(defn-value-set?
"Helper predicate that returns true if the value is a set that
represents multiple values in a MultiAssociative"
[v]
(and (set? v) (::multi-value (meta v))))

(defn value-set
"Given any number of items as arguments, returns a set representing
multiple values in a MultiAssociative. If there is only one item,




simply returns the item."
[& items]
(if (= 1 (count items))
(first items)
(with-meta (set items) {::multi-value true})))

(extend-protocol MultiAssociative
clojure.lang.Associative
(insert [this key value]
(let [v (get this key)]
(assoc this key (cond
(nil? v) value
(value-set? v) (conj v value)
:else (value-set v value)))))
(delete [this key value]
(let [v (get this key)]
(if (value-set? v)
(assoc this key (apply value-set (disj v value)))
(if (= v value)
(dissoc this key)
this))))
(get-all [this key]
(let [v (get this key)]
(cond
(value-set? v) v
(nil? v) #{}
celse #{v}))))

Wk BN AEATTMNE (R clojure.test) .
(require '[clojure.test :refer :all])

(deftest test-insert
(testing "inserting to a new key"
(is (= {:k :v} (insert {} :k :v))))
(testing "inserting to an existing key (single existing item)"
(let [m (insert {} :k :v1)]
(is (= {:k #{:v1 :v2}}
(insert m :k :v2)))))
(testing "inserting to an existing key (multiple existing items)"
(let [m (insert (insert {} :k :v1) :k :v2)]
(is (= {:k #{:v1 :v2 :v3}}
(insert m :k :v3))))))

(deftest test-delete

(testing "deleting a non-present key"

(is (= {:k :v} (delete {:k :v} :nosuch :nada))))
(testing "deleting a non-present value"

(is (= {:k :v} (delete {:k :v} :k :nada))))
(testing "deleting a single value"

(is (= {} (delete {:k :v} :k :v))))
(testing "deleting one of two values"

(let [m (insert (insert {} :k :v1) :k :v2)]

(is (= {:k :v1} (delete m :k :v2)))))

93



(testing "deleting one of several values"
(let [m (insert (insert (insert {} :k :v1) :k :v2) :k :v3)]
(is (= {:k #{:v1 :v2}} (delete m :k :v3))))))

(deftest test-get-all
(testing "get a non-present key"
(is (= #{} (get-all {} :nosuch))))
(testing "get a single value"
(is (= #{:v} (get-all {:k :v} :k))))
(testing "get multiple values"
(is (= #{:v1 :v2} (get-all (insert (insert {} :k :v1) :k :v2) :k)))))

(run-tests)
55 -> {:type :summary, :pass 11, :test 3, :error 0, :fail 0}

Wit

B, REBAIDE S T — A IOk S — A B £ LS R HRT R B, X PP 0L
T, UCRREFAESS: BRI T ERIE R, (EFFEATXT R EBITHCHIERE, I
HAevF £ Bk B,

EXAGIA, ZEMMRRNIRE, TE AT, &, WISEEl A B S s E s
BRI 2R 53 (assoc, dissoc %), ‘B R #iT ARITE S, X BT ABLLE 3 rme bt
P, BIZEXEERLOEEL, Clojure & X TAEH SR KRRITE X, BIRSE B X e FMIAYTE e
ALY, TEHAR AR —AA R R, ReiE b U B (TN P 2 2 S Ry 2hie, &
BMEAL T,

MultiAssociative By ELfR LB iZ i B F] clojure.lang.Associative 2 1, H & 7l LA
S EFPERARVE, Lhan IPersistentSet, {H A B SiBllt R & KA KA AR,
AR AN EER HAR . £1%F clojure.lang. Associative Sk gumd b i fH 2 1 JLFP RSN RE
J. B, MAEBRAT “ZEARE, BBABIRSILREZNE (REEMEfd
insert RANAY) .

Beliix BeRY, PRETERE], U2 2shs BREMRRIER AHriE, 2 EEREESE
o X AERRAFMERTC SRR R (R EE, SRR BAR A ERI R, AT R S
o 2, get-all FRILFF (AR IER ], FEAME BLATR R,

RagikihRiE, AR, Wbl ERCEARAES, AR E LA, XS 1EARRDH
L2, HERR 2 BRI, DR AR AR L

B, MR RARMA, aRE (RERE) ERBREMERES, 1Fh2 BB RAIMGTR
AN Syl it il R S R R EOR ] B0 Rk R EITRE, W HAR
il assoc SRIRMITES, MESFIREARITIZBE(E ] insert A,

W
N
it

94



AR E, AR MG FERERE FHARIERY Associative 21, HLEEH] MultiAssociative
BO, NERHCEERE MR mtE, H assoc #i ARIIE, FTLLAA get-alliHR,
F insert i AFUME, WTLAM dissoc #[5, Firda i 8 (rme S 2R 0 2 412 AT . Ani st
ZAEREU R A get, FHREIES LA TCRME, X TREAR FH PR A St B2

XEREDE —SESUH, SERGFLEMNEL, (FHT nultivalue JUEE, #id
value-set Fll value-set? BE% B RO,

TRFEMAR S T A B —FhRr R i 00, BN A EA B — 45, RADTRE R, ki
I 2 TERZEMOIEE, oMb ERAE,

SKIHL IS AR 2 (B SR S o Eocde . ([ — -y A il e e 5, SRWhfR
EARE AP REERTCER R AN, R, RIGEMEREERTA nulti-
value LA, MtANE et & ZENE, TeASmtE.,

2
. 310 PRMEIET”,

2.23 SHMEE

Y% . Tom Hicks

E
ET AN B E NI R A —

S
FH merge KA F A B2 AV A AR ML 2
(def arizona-bird-counts {:cactus-wren 8})
(def florida-bird-counts {:gull 20 :pelican 14})

(merge florida-bird-counts arizona-bird-counts)
53 -> {:pelican 14, :cactus-wren 8, :gull 20}

AR 2 AW R A AHIRIATEE, R W & T AN, ik merge-with:

(def florida-bird-counts {:qull 20 :pelican 1 :egret 4})
(def california-bird-counts {:gull 12 :pelican 4 :jay 3})

53+ AFFHE, R
(merge-with + california-bird-counts florida-bird-counts)
;5 -> {:pelican 5, :egret 4, :gull 32, :jay 3}




it
X merge Fll merge-with, BRSFZRAYAFFARE MR, R B FIAEATHHLE 2, XL
Bostfg “Fedrae”, merge LLARTHIEL, AMRIREIEFIAYEEABARE—ME.

QSRR — A~ AL HBLAE 2 A b, S5 0UCRER T G BB ST, X T RE A AT,
fFlan, nffe—RKrp 2 RS SE, (B AIRLE e AR (A .

55 — R IRE R UK T D P 2

(def votes-am {:vanilla 3 :chocolate 5})

(def votes-pm {:vanilla 4 :neapoliton 2})

(merge votes-am votes-pm)
;3 -> {:vanilla 4, :chocolate 5, :neapoliton 2}

merge-with JyBif R & FFHEME TORRMIRESD, LUFERIE AT, ATLLHS nerge-with
F B reduce [ ZAWGIRPRIFEAEE, nerge-with HIE -2 — A TF %,
— PRI E .

T AF AR PR 2R R (E Y, merge-with J— BB WL IR RIER (L T W AR fb 5 %2, Al
4, LAY clojure.set/intersection P& I, AILARBIABNHERF I “EX” 1 “IE
W I

(def Alice {:loves #{:clojure :lisp :scheme} :hates #{:fortran :c :c++}})

(def Bob  {:loves #{:clojure :scheme} :hates #{:c :c++ :algol}})

(def Ted {:loves #{:clojure :lisp :scheme} :hates #{:algol :basic :c
:c++ :fortran}})

(merge-with clojure.set/intersection Alice Bob Ted)
55 -> {:loves #{:scheme :clojure}, :hates #{:c :c++}}

WATCABIEE— /B IH A IR B, A TR E RN,

(defn deep-merge
[& maps]
(apply merge-with deep-merge maps))
(deep-merge {:foo {:bar {:baz 1}}}
{:foo {:bar {:qux 42}}})
;53 -> {:foo {:bar {:qux 42, :baz 1}}}

FERTE B AR AT AR E], merge-with & —ANZINREMI T H, FATRTEAH + R EAH =4
HIE, H clojure.set/intersection R4k H LA EHEERIE, Fih DA% deep-merge 3k
A A TR BRI . merge-with ffisg & —/MEH SR RAIEREL.

o 2187 “KEMGIEFAIE,
o 22271 ““AEREFZNE.




2.24 EMLLRSHRF

Y£# . Luke VanderHart

o] &%
BB R LU ROk R AN, Sulid EEREE ATV A TR, MEAHT

S

Hl clojure.core/compare BRI R LLEIAE, BN L AURAH L AT LU, 5410, double W]
DA BRECELRR, ROD B EUE, (B B A RE S s bR

WERE—NZEUNTHE AZH, compare ik [ 7%, FFTitiRm 0, KTtk [ E%

(compare 5 2)
; > 1

(compare 0.5 1)
;'>'1

(compare (/ 1 4) 0.25)
S

(compare "brewer" "aardvark")
:'>1

BB ES, SUBBIEHA clojure.core/sort A%, sort HiHETEE K B compare,
R B HELT R 7

Bilan, TR DR — AR B 4 R E R (sort MRS EIA seq), SRIEHEN]
Her, S5 RBEPERER TS, XA AT .

(apply str (sort "The quick brown fox jumped over the lazy dog"))
HEEE Tabcddeeeefghhijklmnoooopgrrtuuvwxyz"

IEANHETE & FIRY, Clojure HYVF £ #ia 2 AL A & ALLIIK)F, Xk compare it Ik
Feo Bilhn, %o, B, 77 ARG BUIARREHE Y, WIKEN S, 2T REHRER A2 1Y
AT

RFEEH PR R ARRT, HEEESARKF (@3 ), thallh
ANHNERELESF S, sort e E — @ T ELE 5, PATHIRIIRIE, kivemA
JCE ZIAIHXHR T . XA BB AHEZ WA 25, BRILME compare JIRHEIR BIE (Hst
AU, IEEERL ﬁi%ﬁﬁz 0), SEIREARE (ke — 1 E R i) . Y HECEE
SHOZHHES A S Banmt, XA EIR R A %K A true,




X ERE AT LU Y Clojure T8I 45 sort.

(sort > [1 4 3 2])
;> (4321)

(sort < [1 4 3 2])

;o> (1234)
s, WATUAE B OrbbEc s, Flan, TmflFr, 2 lr ki 5 A S R K
B, AROHNE. mRTFFRARRFBELZHTR, IS, ATt 4.

(sort #(< (count %1) (count %2)) ["z" "yy" "zzz" "a" "bb" "ccc"])
; -> (|IZI| lla|| llyyll ||bb|| IIZZZII "CCC")

Wit

()5, Clojure £/ T Java NHEEIHEFALE. Java fH T INME A0 B FH-HEFHH:, 1
R ZEE O T RCREMR . EEERMIE I TTR2E n logn) IRELES, 4R A CLEH Y
A7, WIPEREEEE O(n).

HEPF Al £ R, R A R e R I 3/ T AR, EATIAR B ZE I F
KM,

RAERTLAMERETIR TR E D LR s s, 8B A CRTELAER R BORkIR M EE %, %k 0,
{HSEBRAT R BT A IER, AREA R, BMARUL, BL:

o NTHAMHAGALERLA —BNHLF
ke x HEFE y AiTE, v HEE 2 BT, B4 x BOUSEHESE z ArE . #Hmigbe, xHT4AE
AL RS, YRS AME—RIERMERNIRIF, HETF AR & SFEUERHoEE
A—EL

o 5.equals:F & Clojure =2 1 — £
AR TTREZH EASE, B A e Lb R B . an R R OR [IE, A
HostPiiZiR |l o, ARAEH IR %, Aok x Fly #H%, (pred x y) i (pred y x) W i%
iR A Rl RE A

o BAEMER
P R, R B BT RERE A LRI

bR EHS5IVM
Clojure %6225 T Java LR SHEFFHLEL. A B R KFHIFTA Clojure 342, #SEELT
java.lang.Comparable (http://docs.oracle.com/javase/7/docs/api/java/lang/Comparable.htm])

1, KT compareTo J5ik,

98 | F2E



WHEEMNL, & Clojure B B W9z B T java.util.Comprator (http://docs.oracle.com/
javase/7/docs/api/java/util/Comparator.html) 1, XEWZH, *[LLK Clojure % (LB 445 1T
A 552 java.util.Comparator f Java J5 i, ‘B MW S ECRIAHIZ S S, XFHLHI
VPRHER Clojure BRETE A LU TG 518 45 sort, BB R A B Sihn Bk FATE Java WYELELS
#%, 1E Clojure FA%¢_EVE M Java 1Y . compare 7574 SEhr & A FIZ A%, B LLESHIPIATE I 1E
AR E,

& 418 iR A% (3% | Boolean {E R EREL) ASREMERfT N TR B java.util.Comparator [y
R, BIIERE. FUEEF10, BTl Clojure H ATt BN 1 ZRIMZ Mg, 40k Ak
Peie e g (BN (pred x y)) iR[El true, SGELRRR[E -1, REELERTH, x/h
Ty, WRAE, BEESEIGER, FIARZES, 4028 (pred x y) F (pred y x) i
false, "BRERIAADIXA A GOEAHERT, SSELEERE 0, G0, ‘BN A x KTy, i&RE 1,
sort-by

e, FHREAHTH A EREEAS, maREEN S HE, flm, BEGWT

R, HERARO TR FHET . A2, Mt RER BRI, BrblfmEEik
Clojure, AnfalxtEEHE -

(def people [{:name "Luke" :role :author}
{:name "Ryan" :role :author}
{:name "John" :role :reviewer}
{:name "Travis" :role :reviewer}
{:name "Tom" :role :reviewer}

{:name "Meghan" :role :editor}])
— PR E I bR S B, EEREL :name i, SRJ5TAH compare:

(sort #(compare (:name %1) (:name %2)) people)
53 -> ({:name "John", :role :reviewer}

B {:name "Luke", :role :author}

HA {:name "Meghan", :role :editor}

33 {:name "Ryan", :role :author}

B {:name "Tom", :role :reviewer}

R {:name "Travis", :role :reviewer})

B, BHER STk, sort-by BB sort i AT AR, (B85 5 — /1 E %k
keyfn A2, EXTTCHRHFZETRATIER. EASHICIFRAT, it
A keyfn HYEERAAR T

FTLA, o :name PE2 keyfn fE A (IE40 2.16 R -HERY, ST IE DR, TEMGFRFH
wEeMEd), "TLARH:
(sort-by :name people)

53-> ({:name "John", :role :reviewer}
A {:name "Luke", :role :author}




HA {:name "Meghan", :role :editor}

HA {:name "Ryan", :role :author}
S {:name "Tom", :role :reviewer}
HA {:name "Travis", :role :reviewer})

g sort —#¢, sort-by W% — A AIEMILLI AL, T LLEL keyfn SR AIIA,

F—ABIF, FHEZFSNMH str BEAEA keyfn, X457 1 2 20 #7HET, A%
CIEIE, MARBELTFFRTRIY (B%wE 27 KF “107, %%), chE
7~ T FIHERIR LA T Bk fg e 55 R A % 5

55 BP Uy

(sort-by str #(* -1 (compare %1 %2)) (range 1 20))

55 >(9876543219 18 17 16 15 14 13 12 11 10 1)
BHRLEMM B R HEF
FELhT BRAREEA), WL T Comparable 21, JZE[RIFEIYZRAY, FREEFTLLENAE,
AILAEATERAR . BRESIR P E TS B, fil4n, BRIAEOLT, mmAEbEe e thic K B, 4R
Ja Xt s —AE R compare, ANRE AT, FHES ZAME, DI

(sort [[2 1] [1] [1 2] [1 1 1] [2]1D)

55 -> ([11 [2] [t 2] [2 1] [1 1 1])
TSRS R A AT LR, fldn, BARBE SCETLFH, XEWRE A TRAIAE
MHIKRT. INTEeEL, FrUABEA TR b T s .

S5

* java.lang.Comparable {J API 3¢ #%4 (http:/docs.oracle.com/javase/7/docs/api/java/lang/Comparable.
html) ,

¢ java.util.Comparator fJ API ¢4 (http://docs.oracle.com/javase/7/docs/api/java/util/Comparator.
html)

o L1771 “BIHIELERT

o 1207 “HREEHH,

225 NEEHBEREELE

YE# . John Cromartie

o] Z
H—NLEFY, REBREEECE, R RS CEZNIRT.

A

100 | 2%



RRFE
WRETCRITFIEA RN, K/ANAE, st set il E AR EYIE, REaR
[RIAY1E -

(set [:a :a :g :a :b :g])

;53 -> #{:a :b :q}
WRFFE TR, S TERFER)T, SH distinct iIRE—/MEETFY, BRERES
FAREIIE, RPFHBRT

(distinct [:a :a :g :a :b :g])
53 -> (:a :q :b)

Wit
XFR G 2 A b R, B, set RN TR FAIRGREFHIE, B —A,
set NREH T IETCIRIFHI, distinct 5N, BREAMEEF IR, distinct FIE
B IITE L E St s, TLRE — IR B A= 1A -
(defn rand-int-seq
"Returns an infinite sequence of ints from [0, n)"

[n]
(repeatedly #(rand-int n)))

55 XTTERRFSIN H set* KL AL * iR IH :
;5 (set (rand-int-seq 10)) ; NEEXAfK!

33 (B, ARERSGI T 751, set A Al

(set (take 10 (rand-int-seq 10)))
5 >#{0 1234789}

55 distinct (LfalE HLATRE

(take 10 (distinct (rand-int-seq 10)))
;5 >(8346059712)

Bk distinct FEFFHER A HE, PrLUEBSCREE TEORAIKT . set giXbe, &
A EI/o5 2 DE SN

ok distinct XA, XM, SGEMTEMKE, I8 set A 240507 HE, #H
distinct i BATERE, A set SRR,

S
o 2117 “QlgE”,

SAEIE | 10



226 WMESFEEESLMMERH—

YE# . John Touron

o] ZR
EEWMEES SRS ILEFHI—,

BRATE

i some, i —/-4:

(some #{1 2} (range 10))

55 > 1

(some #{10} (range 10))
53 ->nil

it
Wb T LIRS, FrELETeT AR, MIASHoE 2o, XA
PR E A B TCH, REE A ICRIE, AREA TR, #tiRE il (B,
R nil gk false ghAMIARAIRGL, A RE. ZE TG

(if (some #{nil} [1 2 nil 3])
::found
::not-found)

;3 -> :user/not-found

(if (some #{false} [1 2 false 3])
::found
::not-found)

;3 -> :user/not-found

K% some BRI AGR [ T 7] bR AL IR BB, AN true B¢ false, JEEFEE nil & false [y
E—REM, TRAZIMIAR. AREATIHEA nll 5 false, BERIREIZITR, &
11 2L 5 P A BRI niL A1 False, M Clojure F 47T nil? Fil false? (TRl R :

(if (some nil? [nil false])
::found
::not-found)

;3 -> :user/found

(if (some false? [nil false])
::found
::not-found)

;3 -> :user/found

s 4 =z
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B R BHINR :
(if (some #(or (false? %)
(nil? %))
[nil false])
::found
::not-found)
;3 -> :user/found

2
e 2137 MR
o 2067 A EHA",

2.27 SRUERHELEN: IRM (F—80)

YE# : Leonardo Borges

| Z
FHEAE Clojure H 2B —ANA BRI M RER: s BB 8540
ilan, FEXRABIEY, BEYLRT., AW EEE TP m N AR

PSS

7€ Clojure FUBZ.OEHRE A A E & IR IR 2 J5, 56— Pt et 2 Badhi v
R,

HTASLBIN B, (RERFEERIFRI—FMERS Y, REPREERN AR KRR, b
LI, AL EE . B, “o&ER (BST) PR NIRRT 5. Hext
HERF PR SR e . TR BR R BB 2r Lk BST Jfly, LhERIPERER LRI BER
7K

ZLERE (RBTs) F11BSTs 2M0L, {HEREA Z) P, Xl & % mEEREsA .

T—D A LI XA AEEEH . RBT WSEELR S T VTS, i core.match (https:/
github.com/clojure/core.match) 3 & &t RBT A 2 B, 1% % [org.clojure/core.match
"0.2.0"] AT B &§iE A, B lein-try F44 REPL:

$ lein try org.clojure/core.match

B, LI RBT 940, Bl balance 1 insert-val %k, F|F core.match, ®LLHRERE
AR, (R R TR

S&%E | 103



(require '[clojure.core.match :refer [match]])

(defn balance
"Ensures the given subtree stays balanced by rearranging black nodes
that have at least one red child and one red grandchild"
[tree]
(match [tree]
[Cor 55 ZoTRIELH L PhT-RILL
[:black [:red [:red a x b] y c] z d]
33 WL ATMNFRLL
[:black [:red a x [:red b y c]] z d]
55 A TRELE AP
[:black a x [:red [:red b y c] z d]]
35 AL HAIMNFEL
[:black a x [:red by [:red c z d]]])] [:red [:black a x b]
y
[:black c z d]]
:else tree))

(defn insert-val
"Inserts x in tree.
Returns a node with x and no children if tree is nil.
Returned tree is balanced. See also ‘balance"
[tree x]
(let [ins (fn ins [tree]
(match tree
nil [:red nil x nil]
[color a y b] (cond
(< x y) (balance [color (ins a) y b])
(> x y) (balance [color ay (ins b)])
:else tree)))
[_ ayb] (ins tree)]
[:black a y b]))

A THATICERT, AR find-val BRI T, ERAER G/ RBT . HEHNITT
2 match SRy fRBLAMRES A, B I S B 22 -

(defn find-val
"Finds value x in tree"

[tree x]
(match tree
nil nil

[_ayb] (cond
(< x y) (recur a x)
(> x y) (recur b x)
:else x)))

— ks 2 I, AT LACIE &1 RBT T :
(def rb-tree (reduce insert-val nil (range 4)))

rb-tree
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55 -> [:black [:black nil @ nil] 1 [:black nil 2 [:red nil 3 nil]]]

(find-val rb-tree 2)

H

(find-val rb-tree 100)
53 -> nil

it
TSI LT, Sk LI AR IR Sl LRI A R, balance HISKBLLLT
HRHGfE . BRI T =4,

o WAL EMERRE RSN M ErRE, BwmiiARTCEl, AR E.
e Balance f1 find-val || T core.match, }Z 454 E AFiz JCHC
o NRFERAN R,

RIRRSRR, Ja P s AR,

core.match iFIRATHEVC BL B PR S5 SR FME., RN AT S50 88e, XARHE 518, fFil4n,
TR E HPA-T AR ILEL a-vector:

(def a-vector [1 2 3])

(match a-vector
[_ y] (str "Got y: " y)

[_ _ z] (str "Got z: " z))
;53 -> "Got z: 3"
F—AFAIRE RN RN R, BT =B R, BT a-vector IE4FA
SAGEE, BIRE THE AT, EEBEENFRENT, daMIE (nz) 4z et
ACHILE
XA H ) ok F s 1 AR R RN, 3 e i I Bl A 3 )
(def rb-node [:red nil 3 [:black nil 4 nil]])
(match rb-node
[:red left value right] (str "Red node with value: " value)

[:black left value right] (str "Black node with value: " value))
;3 -> "Red node with value: 3"

(B XA TR E B 4 REW L PEREARIE , H2 TORMUT 202 (PRIT S0 A 7 il B
AR A RN, XD ) SNERVBIREA AR, XA E IR EAE S A S map Al
filter XA EREL

FEARTBIRIEE &y, B 228 45, FRATKSCEZ MR, MAOFFIIE .
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S

o KRG E sy, 228 “SKBUERIRVEIR A A LLERM (G )7, WA
RBT i1 1 51 BhsE

o MIEEF AV EM (hitp://en.wikipedia.org/wiki/Red%E2%80%93black_tree) LA 54
(75 AR T X R ER A B RS54

o SOFF AR S A ) R B35 5, Chris Okasaki )3 1 Purely Functional Data Structures
(http://www.amazon.com/Purely-Functional-Structures-Chris-Okasaki/dp/0521663504,
Cambridge University Press) f&fit TAREFAITEI . ZASERTHn (Al 76 e B IR 5T H 8ot 5
BEAREER) . VEEERE(EH ML F1 Haskell , {HHE 2 H1E & Clojure, 5£ % A I A FIARAE

2.28 SLIEFHRIEHELE: LRR (BEBS)

YE# : Ryan Neufeld, 5fJH Leonardo Borges $£32

o] Z&
TP E W BAREEAIEFH Clojure FIR%.O 75 4L (conj, map, filter Z£),

BRTE
AP — o B T VRGN BT A MR, BRI £ 215 Clojure
HIFFI

LZHFIME, REEN— B LT IR T XSRS E . NEERY tree-seq
REARRXMMES . (HETE—APE, HA tree-seq REITIRAIFS, TAZIERITA,

TR EZ rb-tree->seq BR4Y -

(defn- rb-tree->tree-seq
"Return a seq of all nodes in an red-black tree."
[rb-tree]
(tree-seq sequential? (fn [[_ left _ right]]
(remove nil? [left right]))
rb-tree))

(defn rb-tree->seq
"Convert a red-black tree to a seq of its values."
[rb-tree]
(map (fn [[_ _ val _]] val) (rb-tree->tree-seq rb-tree)))

(rb-tree->seq (-> nil
(insert-val 5)
(insert-val 2)))
55 > (52)

A
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HE SR RBT H (& 5, AP 5E N 1% @ [ PersistentSet 2 M., ¥ Ji& IPersistentSet F[1 IFn )
B, B AP RedBlackTree 257, ST B E RS, 4 RedBlackTree SLEL £ & 5 i

print-method & /M4F 33, KX T RedBlackTree SR i, BRIASEHLA AL

(deftype RedBlackTree [tree]
clojure.lang.IPersistentSet
(cons [self v] (RedBlackTree. (insert-val tree v)))
(empty [self] (RedBlackTree. nil))
(equiv [self o] (if (instance? RedBlackTree o)
(= tree (.tree 0))
false))
(seq [this] (if tree (rb-tree->seq tree)))
(get [this n] (find-val tree n))
(contains [this n] (boolean (get this n)))
35 (disjoin [this n] ...) ;; BAEZM&HE
clojure.lang.IFn
(invoke [this n] (get this n))
Object
(toString [this] (pr-str this)))
(defmethod print-method RedBlackTree [0 ~java.ilo.Writer w]
(.write w (str "#rbt " (pr-str (.tree 0)))))

disjoin FXf R/HY remove-val E%L B 44158 1R N4>,

PUE AT LAR I A SE A —HE(d ] RedBlackTree SKfi| T, FpHlRE, ERISEHIREBRIE—H.

(into (->RedBlackTree nil) (range 2))
55 -> #rbt [:black nil 0 [:red nil 1 nil]]

(def to-ten (into (->RedBlackTree nil) (range 10)))

(seq to-ten)
53 >(31025476809)

(get to-ten 9)

53 > 9

(contains? to-ten 9)
;3 -> true

(to-ten 9)

53 > 9

(map inc to-ten)
53 >(421365879 10)

SEA8E
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v

g
BJE, IMAFFIHEER KL TIER, @il scB/ 0L D @A, 2.27 F P2 B b
skhes 5— A5 E R FF|0T A% : map, filter, reduce----- HEERULE %k,

AJfi L, clojure.lang.IPersistentSet j&—Fhih%e, RFHFE LEWE, XRTFERXFE
PEEEry, (HERNRVIRSITH], AL A 2400 RedBlackTree 22 5 FiHh4 E?

{E Clojure 1, )& clojure.lang.ISeq # HAYRAVEHIERY A7, Kol LA RHBAYE
HYIF, BRI IPersistentSet [EAK/KH ISeq, (H'EMMASEAILHEIMHIL, XM DER
P J& T clojure.lang.IPersistentCollection ¢ H:4AC 2 M clojure.lang.Seqable, 3EizHY
A& TSR BRI SE A Seqable $21, MiASAE ISeq $ M, BEAR RedBlackTree m[LLfE Y
BUFFIEA, ‘Bili Seqable [, REBEIREEFNIE ZHIFTAH FFHI e BHER1E.,

IPersistentSet £ M fF Yk £ 40 bR BCAR & R MERERY, HF — S/t — DM, Bl
cons &—AN 7 AR, Bl m A A REI— S EmERHETSER, seq FITEFHZMNE
AE/REFY, dnR Az E R E nil,

IPersistentSet.java:
public interface IPersistentSet extends IPersistentCollection, Counted {
public IPersistentSet disjoin(Object key);
public boolean contains(Object key);
public Object get(Object key);
}

IPersistentCollection.java:

public interface IPersistentCollection extends Seqable {
int count();
IPersistentCollection cons(Object 0);
IPersistentCollection empty();
boolean equiv(Object o);

}

Seqable.java:

public interface Seqable {
ISeq seq();
}

FEFTA Seqable FYSELA, e HRER IR/ 2B b MRS B B B8 2540 vh 13- 3 — A 41l
MR FEERS A CEERE R, EEE K T, H32E/2 Clojure A P B %L
tree-seq, WAk FRIERIXMES I, FIH tree-seq KA p V1 AT, 9’5 rb-tree-
>seq LA R AAR AT A, 'S T RedBlackTree %Mk i , Ex_fﬂﬁﬁéﬂﬁ,ﬁﬁ’ﬂﬁo

IE 1 sebe b, ZERHE T,
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tree-seq %2 =2 H,

branch?
XA AR, AR (R 2N M) IR [El true, XfF RedBlackTree ik,
sequential? IR W T, K AT SEZE— &,

children

Raa— g, IR ETT SR T

root

i 5 FFAR AT R

tree-seq PUTIEREM D . RIBLLEMIFRT R, X REAHT

BT RIS A, REDIRME seq k., UM, 475 cons Fl empty U ARTHE, HEF|
FEARI RS, (EARZEMNR AT HEA M,

AR L, FRAT1EE HAE RedBlackTree S {3 2 [A) SEELAH S HIT (equiv), MiH., i%5CBL
FEB e HEFF P ol EX G IL T, equiv I ZRYRIER X et A R R E
o WA “ENPRFEFRIL? XX GIRERE, fE5XIH CRERES K T2 AT
MHIE.,

226 WHRR], A KL, EReGI M S —FEJAH . A RedBlackTree S flix HEAYRE
HWIRE S, B LB clojure.lang. IFn £2 O Y25 14 %L invoke, RedBlackTree FtRE:
HAth g —HERA (SeE i, RE—FAR) .

(some (rbt [2 3 5 7]) [6])
;5 ->nil

((rbt (range 10)) 3)
33 -> 3

Hffi52 & 52B T IPersistentSet 21, RedBlackTree B2 A —L RN {E, Hlan, FHZ{EH
JEL 1% 1A / — Red BlackTree 5% RedBlackTree. K%k Gl RedBlackTree, SR)5H-
FLAIE, B, F2NEEATRIEREN T BoRIET el (EARBEUE (%
{} EHRFHERE T ),

1R % 51l RedBlackTree #iffj vec 1 vector .

(defn rbt

SE%E | 109



"Create a new RedBlackTree with the contents of coll."
[coll]
(into (->RedBlackTree nil) coll))

(defn red-black-tree
"Creates a new RedBlackTree containing the args."
[& args]
(rbt args))

(rbt (range 3))
-> #rbt [:black [:black nil @ nil] 1 [:black nil 2 nil]]

IRl

(red-black-tree 7 42)
-> #trbt [:black nil 7 [:red nil 42 nil]]

IRl

RLFSs E%‘@J FTENA R FFIHM R R, B T & P A FIRL & & 4F B 5dE

EERRUL, XHERLFEE S, {E Clojure AP BIHIFTEN: toString FIE T pr Y
FTEN, toString pA%/E A T fE REPL FR4TEN N RIIRIME, 1M pr R 5IHY R H s £ s/
THTEN Clojure BEHUEE 7 FIBEAO(E

AR ML H AR RBT Ko, #4000 RedBlackTree SLH print-method (pr fJ%.0),
Wit B “HTARERTEE” WA (an#ebt), sk el DAL E BRI, K5 T RIE R H
BB — R G

(require '[clojure.edn :as edn])

;3 Recall ...
(defmethod print-method RedBlackTree [0 ~java.ilo.Writer w]
(.write w (str "#rbt " (pr-str (.tree 0)))))

(def rbt-string (pr-str (rbt [1 4 2])))
rbt-string
; -> "#rbt [:black [:black nil 1 nil] 2 [:black nil 4 nil]]"

3

(edn/read-string rbt-string)
-> RuntimeException No reader function for tag rbt ...

3

(edn/read-string {:readers {'rbt ->RedBlackTree}}
rbt-string)
-> #rbt [:black [:black nil 1 nil] 2 [:black nil 4 nil]]

S

o ARLGINE Iy (2277 “LBUEHINEBIEE . B (F—H0)7), Hhel
T EBHIET AR SE B,

o 41475 “I&E Clojure 38", LA 4.17 1 “i2HX Clojure Bt it AL HL AR Ay #ibr %
HE”, HA 8T T A %R Clojure £UHEHITE 2 N % .
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3.0 E1

Bk A AT AWM HAI BT AR, X & H T Clojure.,

Clojure 2t T & Fira i TREAEA, HibRA —LEimEahfEA, HTELEEK,

AR

J'L“I:

AR, AARZAEARRR, SUBSRIIE 2k, (HIRMTEEERRZ A AEIEILE,

ARFEHTT T —LE Clojure FF AR EM, ENAKEAMAL T, Huani.

o Al FIH Clojure FIFF R A B RS2

o HhgMEE (Bl ) Znfal T Clojure ?

o ftagd®iEgmts, fitsHEE?

3.1 iBfTH&/I\#IClojure REPL

{E3 . John Cromartie

] &
FEABH N TERIE LT, 1547 Clojure REPL,
S

M http://clojure.org/downloads T # I it &K 47hi, ## % Clojure Y Java 4, (JAR), FilJfi%

2%
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i, YEAFIEE JAR BWHE %, 2R/57F4G Clojure REPL:
$ java -cp "clojure-1.5.1.jar" clojure.main

PAEB TR 2 L Clojure REPL (“I:HX, SR, 4TED” 963). M AFREAIFH %,
HERER B 2GR AAIE. £ Cul-DBH,

Wit

FL E, JVM LR Clojure £ 3 /E— 4> JAR X, X FEMCA R ZIAFAL. — A 4F Ak ik
K, XEE Clojure ANAREIERR, BHEMEBICR, GIHAMITAR Java FE—+E.
i — A3, AT LA 5 s 4 Clojure RURRAS.

Bl tr— X EA java A, B2, IZE T Java BU2RIKE, EE Clojure (FEX /M1
/i, HAE Clojure) :

-cp "clojure-1.5.1.jar"

S TH RS R I T AL B THETERE, REmME T ML ESIR, Java fF{EiXLE
fr B SR INE A, JVM R0 2 HE 7 LA 2 2% http://docs.oracle.com/javase/tutorial/
essential/environment/paths.html, {E@r A 1THE G # 4, AR E T Java BLZ A 3,
FEHATH: matn J57;:

clojure.main

MY, clojure.main BfjsE A& — /> Java 2%, BFERK A G A M) Java THH, XZEHA
Clojure ffr & 22 10], BAISWEHERZE, (AR Java Z008E, SIHER KRB IF-L4E,

X ¢ % A2 B /NI Clojure 3058, B FEREET Java A% L, 1847 Clojure I £ MA
o MK, T HEMERMA L, ILPFEEREDREFEMERIT%, il Leiningen,

HAERLEIL T, F TUABREY Java TR AT REAE AEEABE SR AR Clojure FBREETT R, FEIRSS
e LERE— JAR SUHRE 5, AMREEEIRAIE, X—m i EE,

S
¢ Leiningen W% (http:/leiningen.org/) .
- 367N A TSR

32 ZTEARANH

YE# . John Cromartie
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o) &%

fE REPL W, #2515 ROk

BRAR
{E REPL /1, F doc Z=3TE ERECAY .

user=> (doc conj)
clojure.core/conj
([coll x] [coll x & xs])
conj[oin]. Returns a new collection with the xs
'added'. (conj nil item) returns (item). The 'addition' may
happen at different 'places' depending on the concrete type.

f£ REPL /1, H source 24T E[l R EIF1CHD .

user=> (source reverse)
(defn reverse
"Returns a seq of the items in coll in reverse order. Not lazy."

{:added "1.0"
:static true}
[coll]

(reducel conj () coll))
F find-doc $RENSCFS VCECE & 1E WIZ R 2 R 5L

user=> (find-doc #"defmacro")

clojure.core/definline
([name & decl])
Macro

Experimental - like defmacro, except defines a named function whose
body is the expansion, calls to which may be expanded inline as if

it were a macro. Cannot be used with variadic (&) args.
clojure.core/defmacro
([name doc-string? attr-map? [params*] body]
[name doc-string? attr-map? ([params*] body) + attr-map?])
Macro
Like defn, but the resulting function name is declared as a
macro and will be used as a macro by the compiler when it is
called.

it

Clojure SZHFAELL B BOCRS (FHIRTER ), UAREMITEE, hAFRE TUEEMN RER

CRYEE N 2. doc Fl source 22 H A REPL H 5B A %L,




JUPAEAE I e 80 o LAAE & Clojure FYFT A INEBHLEL. an R ORBEA X AEMGE, T ma -+
Al REL R R R R ARk
user=> (source source)
(defmacro source
"Prints the source code for the given symbol, if it can find it.

This requires that the symbol resolve to a Var defined in a
namespace for which the .clj is in the classpath.

Example: (source filter)"

[n]

“(println (or (source-fn '~n) (str "Source not found"))))
AN 4158 source E M AE clojure.repl iy & 23alHp, @ L %} (source clojure.repl/source-
fn) oRME, BT AR CE R an i BUSR ALRD,

{ERK %% REPL SEBLr, {4 source Fil doc X £ clojure.repl 72 FUE 51 F] user fir 4%
B, XEWEREUHRE B &S0, RIBRER clojure.repl ZEiARETSIRI T, Al
LA 2t iy A 22 AR S X AR (J clojure.repl/doc, ffiiAvig doc), s ilid use
Ay 238, HEATY R A

user=> (ns foo)

foo=> (doc +)

CompilerException java.lang.RuntimeException: Unable to resolve symbol: doc
in this context, compiling:(NO_SOURCE_PATH:1:1)

foo=> (use 'clojure.repl)
nil

foo=> (doc +)

clojure.core/+

([1 [x] [x y] [x y & more])
Returns the sum of nums. (+) returns 0. Does not auto-promote
longs, will throw on overflow. See also: +'

FE AR T AR Clojure, &% 21 %00 B BN 5 9t Clojure ZRFE B A IR 4T T3 7%, clojure.
core fir 75 (A FTill 1 WET AT FHA e R, R RERYAD.

S
e clojure.repl {J API 3¢#4 (http://clojure.github.io/clojure/clojure.repl-api.html) ,
e 337 “BRRALENE,

3.3 REMAZTIE

{E3 . John Cromartie

s o =z
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l‘lﬂ o
DLANE N T s ey 2SR, B TAWREE A B Y var BT LT IA],

RRAR
Jil Loaded-Libs SICHRTAELAI @ 245K, Blkn, ¢ REPL

‘user=> (pprint (loaded-libs))

#{clojure.core.protocols clojure.instant clojure.java.browse
clojure.java.io clojure.java.javadoc clojure.java.shell clojure.main
clojure.pprint clojure.repl clojure.string clojure.uuid clojure.walk}

H dir ITENar 222 0 AR A A var:

user=> (dir clojure.instant)
parse-timestamp
read-instant-calendar
read-instant-date
read-instant-timestamp
validated

FH ns-publics $REX Ay & 22 Al R AR S 3 0 var IR .

(ns-publics 'clojure.instant)
;3 -> {read-instant-calendar #'clojure.instant/read-instant-calendar,

HA read-instant-timestamp #'clojure.instant/read-instant-timestamp,
3 validated #'clojure.instant/validated,
33 read-instant-date #'clojure.instant/read-instant-date,
HA parse-timestamp #'clojure.instant/parse-timestamp}
. \A
it

Clojure Hv HY fiy 44 28 [A] 2 £ 5 B var RUZ) &G, iy 222 A& A A TiRAY, BRAEE# 5]
Ao Bilgn, {EFF4H REPL SifE ns B (S (o RN, HAG R4, A il vl
Clojure FEFA T & 25 [A], X FIHFY Java FF R AR O TRAYJLFBrA 58 /5 B it sn
BT,

AEARREIBR T, BHEE MBI fr 122 0], A RERFEEN.

S5
» clojure.repl API 3044 (http://clojure.github.io/clojure/clojure.repl-api.html) ,
o 3271 “ZEHATR,
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3.4 ZIXEMAHEAKEIXZR

YE# . Mark Whelan

(] &
A AE REPL 22— AN, A2 & sl B R ioe R e B3 E

BRATE

F Ryan Neufeld [1J lein-try k%t REPL, JE{&Hi5Z:K B Zhilhie .

TR FRE D, RO E H Leiningen 2.1.3 808 BIRIAS . SR 4048 ~/ lein/profiles.
clj 3¢, o [letn-try "0.4.1" 1 IRINF] suser FpfAiA Y :plugins Al H

{:user {:plugins [[lein-try "0.4.1"]]1}}
R T U PRIE BRI, 3 L5 RSk A e T .

$ lein try clj-time
Retrieving clj-time/clj-time/0.6.0/clj-time-0.6.0.pom from clojars
Retrieving clj-time/clj-time/0.6.0/clj-time-0.6.0.jar from clojars
nREPL server started on port 58981 on host 127.0.0.1
REPL-y 0.2.1
Clojure 1.5.1

Docs: (doc function-name-here)

(find-doc "part-of-name-here")
Source: (source function-name-here)

Javadoc: (javadoc java-object-or-class-here)

Exit: Control+D or (exit) or (quit)

it
TR, BULELFITHRERRCRAS ., lein-try 1 A ShHITEREH & A IRAS
Mk, RIER, WATUISEENRA ., EEAERIMMRA S ATLLT

$ lein try clj-time 0.5.1

becres

TP T R FED, B lein help try:

$ lein help try
Launch REPL with specified dependencies available.
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Usage:

lein try [1o.rkn/conformity "0.2.1"] [com.datomic/datomic-free "0.8.4020.26"]

lein try io.rkn/conformity 0.2.1
lein try io.rkn/conformity # This uses the most recent version

NOTE: lein-try does not require []

Arguments: ([& args])

fEA—A Clojure TH., letn-try f2fit T —Fhik{E55 8 5 5e AL HERY 77 1k *ETEV“EI’JE

4, MW LT BACLEDRESR RN A, ATFHEBE B, bRkl LREHRIRE D,

S BETL R L I

A

 Leiningen I E 5513 (https:/github.com/technomancy/leiningen/wiki/Plugins ) ,

o HIEHM “FMPI4E lein-try”,

3.5 i&{TClojureig2F

{E . John Cromartie

=] Z
7@ Clojure JRACHD, &1TA BN A D SIRT,

fRRTTH

FizfratE Clojure ZHRAMISCME, RFEFR BRI AIEAZ L84 clojure.matn,

H T AREEX A 5], FLAM http://clojure.org/downloads T #; clojure jar,

fil4n, #3CHF: my_clojure_program.clj H1 AL & N % :
(println "Hi.")
YA java dv4, L my_clojure_program.clj 1 Ao W24 :

$ java -cp clojure.jar clojure.main my_clojure_program.clj
Hi.

I XitE
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EE &R LRI o, WTREA — eSO R ZTE sce/ Ak T, Bil4n, 45 7€ S sre/com/
example/my_program.clj:

(ns com.example.my-program)

(defn -main [& args]
(println "Hey!"))

Eﬂﬂﬁ?ﬁ.ﬁ -main BREC, SR -m/--main IR E ATy A 2], THE sre AT
terp (it -cp)

$ java -cp clojure.jar:src clojure.main --main com.example.my-program
Hey!

w‘/\
EIREALVF Z I A {E REPL HhXf Clojure fUBGoR{E, (HA M RLFHEREBEIT—A4

lEﬂiE’J “BAT, HAENE Clojure #iB I, BEFBITHA -main A O S, EEEHML
Clojure iz,

AVEWBARG DL, R LA ) FERIAS & 0 T AR M A ST S 8, s B AR Y
R,

Bilan, REFRLLVTRRF, BAEA hello.clj B .

(defn greet
[name]
(str "Hello, " name "!"))

(doseq [name *command-line-args*]
(println (greet name)))

HIZFRIXA Clojure £, H55 2 BRI -

$ java -cp clojure.jar clojure.main hello.clj Alice Bob
Hello, Alice!
Hello, Bob!

XA R EAGRIER, SAEmBEIREATEN it . K2 % Clojure fRED A LAX FH 7
RAHHY.

B Al S A A D R A R AP Ay Az, FREARTEAH — A -matn e 8, hy
AR — AT e XA RERE I B RIVE ], HLZRTLAE REPL il R -1
-main R, BRIR S EAIF R ITA Hofh ek B —HE

(B Ki e K greet F22E foo.util dyf=Eifl, T H AIE5HY R AN T HIFET- .

s o =z
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./src/foo/util.clj
./src/foo.clj

foo fir A=A A foo.util fy#4 22 (A], FHRAE -matn pREL, (RIXHE:

(ns foo
(:require foo.util))

(defn -main
[& args]

(doseq [name args]
(println (foo.util/greet name))))

AR H Clojure BFLA foo 1B “F7 Ay zsial, B AH -main sk, Har LR AEMa4
125

$ java -cp clojure.jar:src clojure.main --main foo Alice Bob
Hello, Alice!
Hello, Bob!

PRERR], -cp ISR T :src, XA UF Java, $ATI AR A BURLES clojure jar,
W EAE sre/ B THINZ

S5
o 3.6 NS ATBiTRET”, 21 i 4471817 Leiningen i H ,
o 3770 “FRUTaTAATSEC, AT AnfalAE A A 4T RO AR 2 AV IR

36 MESITETRR
E# . Ryan Neufeld

] &R

M fir 447 85 Clojure R H

RRAE
%t B Leiningen W H, F lein run y S M4 17230, BREXA 926, Solg
—/~BiHY Leiningen T H :

$ lein new my-cli

FEIH [ project.clj SCIFHY, FRAN :matn B, BCEAEA R A O dr 42428 10 .
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(defproject my-cli "0.1.0-SNAPSHOT"
:description "FIXME: write description”
:url "http://example.com/FIXME"
:license {:name "Eclipse Public License"
:url "http://www.eclipse.org/legal/epl-v10.html"}
:dependencies [[org.clojure/clojure "1.5.1"]]
:main my-cli.core)

fJe, A project.clj FFECE Ay & 25 MR N -main BREL:
(ns my-cli.core)

(defn -main [& args]
(println "My CLI received arguments:" args))

FUE, F lein run SRiEfFR A

$ lein run
My CLI received arguments: nil

$ lein run 1 :foo "bar"
My CLI received arguments: (1 :foo bar)

S
U, M A T RBIN HE %55 . Leiningen [ run dyA-Hes i 75 (#0170 5 6y 447
PR K, BANBERRN, EHEAE P, LR HE B project.clj XHHURHT 2
#Z2ialdgiE A tmain, lein run EREE MY -matn %, 40, %E :main my-cli.core
#BFE S VAH my-cli.core/-main, 3%, WATLAASEEL -main, TfifE :main Hifig & w7 52 & d
AP ER RS (40 my.cli.core/alt-main), XA ERECKERR -main B,

TERTHE RO 2, BARATENH RIS 5 A A2 R4 & Clojure 545, (A Bk L&
W FFFHR, TR SE, RATREER B CORMIrX s i, 8, HATEIE
Fil tools.cli J& (https://github.com/clojure/tools.cli), T tools.cli U L N%Z, &L
3.7,

AT E RBEA —ABRIARY tmatn AN AL, HWATDAEAT 24T IR E -m I, e dr 428
ISR AL, iR Eh b, s -n iR B A Ar A% (A my-cli.core), (%A%
AIFY -matn pRECRSBERN .. A0t -m BeE A BRI 2 4 (40 my-cli.core/alt-main) NI
ZRECR A . XA RBATER 7 g (RITER—A Java k), EHRBIHE
2R RIS (IR -matn BHAHE) .

{40, FTLAE my.cli/core Hiiffiil add-main bk .

(ns my-cli.core)
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(defn -main [& args]
(println "My CLI received arguments:" args))

(defn add-main [& args]
(->> (map #(Integer/parselnt %) args)

(reduce + 0)
(println "The sum is:")))

RIETHME, MNard 17 7474 lein run -m my-cli.core/add-main:

$ lein run -m my-cli.core/add-main 1 2 3
The sum is: 6

S5

e 357 “iafy Clojure B, THmEFRIE java izfT35@ A Clojure {1,
o 377 AT AITSEC, TR tools. i g A 4TS L.

o 827 “WFIHFITRA JAR SCHT, T RAn R BT BB AT A THY JAR,
o 847N R HMWEASFPHRRISIT”, T AnLE R BCOh SER R,

3.7 BIFmLITSH

1% : Ryan Neufeld, 5l Nicolas Bessi $£3¢

o) &%

2 H Clojure #n 5 fir 17 TH., MHTRIAS L.

-
BRITR
H tools.cli J& (https:/github.com/clojure/tools.cli) .

FAREEX L], 15K [org.clojure/tools.cli "0.2.4"] ARAIR B ki &7, BoH lein-try
FF44 REPL

$ lein try org.clojure/tools.cli
T EH R -matn A O A {dE B clojure.tools.cli/cli, REHTATASITE% .

(require '[clojure.tools.cli :refer [cli]])

(defn -main [& args]
(let [[opts args banner] (cli args

IE 1. W7 tools.cli At 5, BrEAX A1+ 5¢ 4 v LABRAE REPL Hr,
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["-h" "--help" "Print this help"
:default false :flag true])]
(when (:help opts)
(println banner))))

5 BAEA A fTHREA -matn

(-main "-h")

55 *out*

;5 Usage:

;3 Switches Default Desc

;53 -h, --no-help, --help false Print this help

it

Clojure 4 tools.cli & — A RiAMEE, RAE—AEE W, DR — AR, st g
API, HITHRESEZATRRNT . XA BEAEH R . SeMSHun SR, 53]
AT IR TR R, WK S, DIRFBBIER., Bl T RIAF. WHAR
BB R .

B B TR A AT, HAEAE args SR 2GR ANTE— AT M &, B, B
S rport BB, ALABRMEHURSTEE ["-p" "--port"], "-p" AAEMANY, ik Ky ATk
Tt — A /0045 5051 (L HRET LR KT ) . 7EIR Bl opts Wbt #erh, BETH AR
FISCASKE LTS e S i (548 --), fil4n, "--port" J4AT K :port, "--super-long-option”

445 Bk, :super-long-option,

— AR A AT TE R # S A AU LR . XA TR A, BRAE B
LSRRG -

["-p" "--port" "The incoming port the application will listen on."]

ZRCARFNGR Z G I ZRPE, EDR 0 R A B (A X AL T, tools. cli f2 UL R HY
LT ;
:default
P EARARPBRINE, mREAHRE, default FIBLIMER nil,
:flag
WRAE (AR false B nil), RMSERIG —MrESTF K. ESBALEHEZEM
EVEAHIRA

:parse-fn

TR 25 E R A ErTUH TR0 B e o B 17008, St B2 m,

A
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:assoc-fn
HFf 2 MEH A R — S EI R
A TSR]

" "--count" :default 5
:parse-fn #(Integer. %)
:assoc-fn max]

["-v" "--verbose" :flag true

:default truel])

(def app-specs [["-n

(first (apply cli ["-n" "2" "-n" "50"] app-specs))
;3 -> {:count 50, :verbose true}

(first (apply cli ["--no-verbose"] app-specs))
53 -> {:count 5, :verbose false}

FEGHREETN, &0 :flag &I, AHZE AR L "[no-1" A e — AR rIATHIHELRS, <1t
SR SHIRE ULV A (L flag true, AHFHRE

["-v" "--[no-]verbose" :default true]

A —TiThRE tools.cli A f2flk, W2t AN 2SS sh A fr JF, F22AE -main BREL
g WU, JRAE T FTENFS B G . — AR 1R let B it T <L BYSE
R, HMERLEGHEITERHEL., X THEASEASERRE N LR A%
A :required &) .

(def required-opts #{:port})

(defn missing-required?
"Returns true if opts is missing any of the required-opts"
[opts]
(not-every? opts required-opts))

(defn -main [& args]
(let [[opts args banner] (cli args
["-h" "--help" "Print this help"
:default false :flag true]
["-p" "--port" :parse-fn #(Integer. %)])]
(when (or (:help opts)
(missing-required? opts))
(println banner))))

VF2 BLRIATREAY 432 r R BOR 2 AL, Bilan—23Cih 4 FERER UL T, A2t
/A%%Iﬂ?, /\%4 EATHRAE M TG T, X 28 A AR KR 2 HCRE D LU IR B[] 2

(second (apply cli ["-n" "5" "foo.txt" "bar.txt"] app-specs))
;5 -> ["foo.txt" "bar.txt"]
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fH, aRAl BRI EEREGIRE, THES— . W -- EA—12%, &
Uk W ZJGRIRPEERR W R BB 2 A, AR 5 — A, ERMSEUELS IR R
Fr, X AEBORARA -

(second (apply cli ["-n" "5" "--port" "80"] app-specs))
;3 -> Exception '--port' is not a valid argument ...

(second (apply cli ["-n" "5" "--" "--port" "80"] app-specs))
’; > [""port" "80"] .

FE REPL H5E 1 1 B HHETUNT 220 2 )5, fRATREA 2 Ud L lein run SRIFHIED.
SRR BT EA] - - RIS EOR (b 45 IR i iy, L ZUH] -- 5F lein run, WL
ZRCEEVRIIRTRY, MR RO 45 B«

# 40 app-specs PEALELL T —ATH -
$ lein run -- -n 5 --no-verbose

S5

o 3.6 NS ITBITRT", TG AT REhRHITE 2 N%,

« 417 “HA STDOUT F1 STDERR”, T fifthi A Fkii tHifi .

o 8271 “FRIEITEE JAR ST, T AN T AL R A THY JAR SCHF

o ZE My % Neurses A& 1Y b2 H, 2 L clojure-lanterna (http://sjl.bitbucket.org/clojure-
lanterna/) , ‘BE%E T Lanterna ZKimfi )& ,

3.8 GIEEHIRYIN B =R

fE . Travis Vachon

=] Zi
L EEGNBEE . RURNTE, FEAR ST BREBERINIRR S, 8, IR
HE—NFHIRETE , #5240 P at—Fh R -2 5 1 5 v .

TS

Leiningen it 4 Clojure F2Ff i fe i 7 — M BRI AR, H—5dr 4 B 3h A4 BoE fili 5 3
FEMSC PR, et O —ANfE 9 Web ARSI, RADRIER—T.

B4, F lein new template cookbook-sample-template-<github_users A=K —/~HiiEtR .
H# <github_user> B4 AR B LAY GitHub JH P 4, DR ZEAEIX MR R A 2 Clojars, '
MR T, FERABIH, {#H clojure-cookbook {2 GitHub H F 44
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$ lein new template cookbook-sample-template-clojure-cookbook
Generating fresh 'lein new' template project.

$ cd cookbook-sample-template-clojure-cookbook

1E src/leiningen/new/<project-name>/project.clj AR GIEE— B0 B SO, NAT -

(defproject {{ns-name}} "0.1.0"
:description "FIXME: write description"
:url "http://example.com/FIXME"

:license {:name "Eclipse Public License"

:url "http://www.eclipse.org/legal/epl-v10.html"}
:dependencies [[org.clojure/clojure "1.5.1"]1])

R 2 Bl Web AR5 I8, 7522 Clojure 1Y ring Fll ring-jetty-adapter HEBRIAFEHE, Ff
LB A 1A% :dependencies Hr.

:dependencies [[org.clojure/clojure "1.5.1"]
[ring "1.1.8"]
[ring/ring-jetty-adapter "1.2.0"]]

Bk, FTHAMCE S (sre/leiningen/new/<project-name>.clj), ¥ project.clj s mE|ZEA
IS FE W sanitize-ns FINE] My & 22T trequire f8 4, IRMLIEHEN M AT
] 7

(ns leiningen.new.cookbook-sample-template-clojure-cookbook
(:require [leiningen.new.templates :refer [renderer
name-to-path
->files
sanitize-ns]]
[leiningen.core.main :as main])) ; ©@

(def render (renderer "cookbook-sample-template-clojure-cookbook"))

(defn cookbook-sample-template-clojure-cookbook
"FIXME: write documentation”
[name]
(let [data {:name name
:ns-name (sanitize-ns name) ; B
:sanitized (name-to-path name)}]
(->files data
["project.clj" (render "project.clj" data)] ; ©
["src/{{sanitized}}/foo.clj" (render "foo.clj" data)])))

Q % sanitize-ns fxhnF| :require 3541,
A $Eft :ns-name {E24 1 B name,
© ¥ project.clj IR INBEM A SCHEFIFR A,

SRR A T P ARAE T — AN AHESR, nTUATEBLEE R A, BIEEHTHI S sre/leiningen/
new/<project-name>/site.clj, HEHt Web I 552 4BAVFEHE .
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(ns {{ns-name}}.site
"My website! It will rock!"
(:require [ring.adapter.jetty :refer [run-jetty]]))

(defn handler [request]
{:status 200
:headers {"Content-Type" "text/html"}
:body "Hello World"})

(defn -main []
(run-jetty handler {:port 3000}))

5] B A project.clj SCHE, A :main BEIAR INEEFIE, ZEBH my-website.site &1 H
ORI T i 24 23 0] -
:main {{ns-name}}.site

] B 454 2 X (<project-name>.clj), K # 4~ foo.clj 51 FH Mok site.cli, [&l Ml Bgs S 1

src/leiningen/new/<project-name>/foo.clj,

E:s}é){{sanitized}}/site.clj” (render "site.clj" data)l)))
BAEA MM IZAR, BRI B AR E ) MRk iE, HsfT:

$ lein install
$ lein new cookbook-sample-template-clojure-cookbook my-first-website --snapshot
$ cd my-first-website
$ lein run
# ... Leiningen noisily fetching dependencies ...
2013-08-22 16:41:43.337:INFO:0ejs.Server:jetty-7.6.8.v20121106
2013-08-22 16:41:43.379:
INFO:0ejs.AbstractConnector:Started SelectChannelConnector@.0.0.0:3000

AR lein ARERBNGN, FEATENHEAR, #ZH lein upgrade, FHIA(E FHIZ Bl A

B Hoph PRI, SRR A A F Clojars, B5E, T H Y project.clj, ¥
WA e B AR, BRI S ERIN Lein {Xf FHHE SNAPSHOT RUREAR :

(defproject cookbook-sample-template-clojure-cookbook/lein-template "0.1.0"

BTk, 1] clojars.org, BIEE Clojars Ik F7, SR JE MARMIR H AR B 2305 -
$ lein deploy clojars

Hob A P B AT LA R B A FRIE A Llein new 1UEE — /2%, GIEFMHAE T,
Leiningen % H M Clojars kB0 H 44k .

$ lein new cookbook-sample-template-clojure-cookbook my-second-website
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it
Leiningen #I|H Clojars {EASABBCRI . A RAFHER AR . 25 lein new, BIRSLE
A Maven JEH & AFREHOIZE . ARBAKE], #E&AE hip/clojars.org b AHAR Y dy
FIOER . AR, s TR, HTREIERHHE . SR 2L PRSI
T H G N, JEEIE S Clojure 27 f Pt B A .

T#H T HAM 25, Leiningen 41 src/leiningen/new/<project-name>.clj 2 G HH H .
XA ST RCE S, DAOIH 2 BRI A 2t . FRATPRHRTHX AN S0, FHHB R
FRFE T —STH,

BAVE R AR AR ARy A2 ], FEil Rk —2eG A%, B Leiningen %
BRI K 2L leiningen.new. templates i (& T &P HAth sl %, 7EHFK A RV Z
RIER TRE— T, BAUREF RSB ER RS, X EA AR T, XA+
W, name-to-path il sanitize-ns JH; Bh Gl — Lo i, BATREAE— S0y B R So
B2
(ns leiningen.new.cookbook-sample-template-clojure-cookbook
(:require [leiningen.new.templates :refer [renderer
name-to-path

->files
sanitize-ns]]))

T E ) A B AR N3 —2H mustache BEBR SCIF, R I — by & 00 A R BT T E
e, renderer PRALEIGEE T — AN eRE, BAEEMRAMRIMERINLE, 4L mustache Bitl, {E
XA, B AE sre/leiningen/new/cookbook_sample_template_clojure_cookbook/ A
A A :

(def render (renderer "cookbook-sample-template-clojure-cookbook"))

WELERLE IR, Leiningen RHAEX Ay A3 Al A4 — /> SR [F 20T RS, TEIX > EREL
HRT DA TAE AT Clojure fXAD, X EME T H A9 A BT AR B BRI B A B
(defn cookbook-sample-template-clojure-cookbook

"FIXME: write documentation"
[name]

TE YRR F 0 X Skt , A A ER AR b QI B 1 B S iE . 7EX A1, FefiTibAx
PRAEHFIET H 28k, MZAMRSHI 2250, LR T ARG E RS
(let [data {:name name

:ns-name (sanitize-ns name)
:sanitized (name-to-path name)}]

Bha, Blilm ->Files (BAE “to files”) BRELEA—AFIR, WEICIA/ NERI=TTA,
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e E T B A S R L, PN F FH AT E Y render AL B, render
B2 BB RIR IR, DA R JR AT 6l A F (i i
(->files data

["project.clj" (render "project.clj" data)]
["src/{{sanitized}}/site.clj" (render "site.clj" data)])))

Mustache AR AR 5L, SUSCBLR AR, Blan, FEaIRe R BT A#mH
S site.clj A K ns 1EA)
(ns {{ns-name}}.site

"My website! It will rock!"

(:require [ring.adapter.jetty :refer [run-jetty]]))
Leiningen Al 5 KHY T H, #% Clojure FF k& A TEI W A2 TIE, FHEENE,
B FEF R AT AUE, WL R, LR PRI 5 o et —
ARV . R IRIT K Clojure EE4 4 —BEHR], WBAA S RIRIT 44, #BE AR
]S % 25— T )

S5

*  Leiningen A 3CRY (https:/github.com/technomancy/leiningen/blob/master/doc/TEMPLATES.md) .

¢ leiningen.new.templates #y 4 %3 ] B9 IR D (https://github.com/technomancy/leiningen/
blob/master/src/leiningen/new/templates.clj)

¢ mustache f&i#g (http://mustache.github.io/) ,

3.9 HWEAFTZTITHRNEE

£ . Ryan Neufeld, #:fJH David McNeil #2538

=] Zi
TG — e, KT AMEANSEARITAR, Hlin, &R E—HRIGH L]

FRIR T E
EUSTR 28, RASWIT AR T A, sk, FIH cond 8 condp ix
FEM AL :

(defn area

"Calculate the area of a shape"
[shape]

A
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(condp = (:type shape)
:triangle (* (:base shape) (:height shape) (/ 1 2))
:rectangle (* (:length shape) (:width shape))))

(area {:type :triangle :base 2 :height 4})
53 -> 4N

(area {:type :rectangle :length 2 :width 4})

55 > 8

HX R TG 6 R G area 543 RN FIERRISKELIBAE k2, #BAE—A b, FIH
defmulti il defmethod Z:RIE L L HERKL, 55 B IRFISEHL, SIA—ERERTRIY Rk

(defmulti area
"Calculate the area of a shape"
:type)

(defmethod area :rectangle [shape]
(* (:length shape) (:width shape)))

(area {:type :rectangle :length 2 :width 4})

55 -> 8

55 ERBRFTR A E AR -

(area {:type :circle :radius 1})

;3 -> IllegalArgumentException No method in multimethod 'area' for
33 dispatch value: :circle ...

(defmethod area :circle [shape]
(* (. Math PI) (:radius shape) (:radius shape)))

(area {:type :circle :radius 1})
;3 -> 3.141592653589793

XL 28, (HAn R A I LT R %L, 40 perimeter, RIDELITFAARKEL T . dnR(E
HE R, BENBANEEEESIREHE, HAHABEMEERE KBRS, R

XEEREANSCIREB I B e, MEL T,
FIH Clojure fJ protocol HLAIHE CHMXEE D, FFH A ElATY

35 JEX Shape XH4fY " TR "
(defprotocol Shape
(area [s] "Calculate the area of a shape")
(perimeter [s] "Calculate the perimeter of a shape"))

55 ENXEALH) Shape, Rectangle
(defrecord Rectangle [length width]
Shape
(area [this] (* length width))
(perimeter [this] (+ (* 2 length)
(* 2 width))))
(->Rectangle 2 4)

I XitE
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;3 -> #user.Rectangle{:length 2, :width 4}

(area (->Rectangle 2 4))
Y -> 8

it

B EGIFTR, fE Clojure HAEWF 2 AR AR LI L &, BARFTHAIGFRIa M T
WMAVEA I 2 R ik, HIEFEMERM AR, HB A TR E FIREER T3 7k . A5 7k
A H O AR — 2, A2 BN R EEE,

TP P A TR A 2 2, [ condp, FIEA— Tk K EL, BAZALE Clojure
A LR ER IS, B AL eZ2 Lk, X 3E &/ MUESRE (hup://
en.wikipedia.org/wiki/Programming_in_the_large_and_programming_in_the_small) : {R%]LL{E

REPL #1, I cond {4 BRI IR, s8R M E SO AT .«

LHEERE, BT cond 241, A BIRTH AR LI TBS oIk, Hrh—FEARR I —
Ao IR, — SR IA 5 e B

TR BT k. AMRET cond (N2, ZEGESE T HIRMEH, BT
E—m, BRI Z R R, Z2EGERE R T defmulti 22, ERITARMT
defn, {HFRIE T — A" IReAEL, AR —FFEIL,

LEFRATIR 50— A AH 2L TR R 22 5 4 defmultdl A, Bl area %

(defmulti area ;
"Calculate the area of a shape" ; @
:type) ;
O XNZEEIIRE 4.
O ik 1Z B SCR T R
© IREAEL,

ESCH T type (EASIREAEL, HARETL 2 ML B IEMRIGEN: BITIGRDEEZ.
Z WLV A 2 BT R E AU AL

WL < type IXFERIBL T RATIE A 0 IR RS, BRIRE THREM L8 (BEEZISH
N . B TE D S5 (BSR) RS, Bl area & — /A~ H “JT8”
. HAbRESRENFETIITCE, *T2ERE, FINESEMERE &, L2 EH
B TCE R E A

(defmulti ingest-message

"Ingest a message into an application"
(fn [app message] ; (1)
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(:priority message)) ; @
:default :low) ; 3)

@ ingest-messages {E3Z /NS4, app Fll message,
@ message (A [RIRCEE e T 2RISR .
© % message A :priority f#, BRIAWILIELIE low,

MREATEE, BINISIRIEAR (default,

(defmethod ingest-message :low [app message]

(println (str "Ingesting message " message ", eventually...")))

(defmethod ingest-message :high [app message]
(println (str "Ingesting message " message ", now.")))

(ingest-message {} {:type :stats :value [1 2 3]})
55 *out*
;3 Ingesting message {:type :stats :value [1 2 3]}, eventually...

(ingest-message {} {:type :heartbeat :priority :high})
53 *out*
;5 Ingesting message {:type :heartbeat, :priority :high}, now.

FEHEA IR A G, SR — M ES IR, ZEGEMSRIEN S 2%, Bl—
A~ BRI AR S 2 R IR SRR K

IR Bl AR, AR —AME, TR E SR RE -

(defmulti convert
"Convert a thing from one type to another"
(fn [request thing]
[(:input-format request) (:output-format request)])) ; ©

(require 'clojure.edn)

(defmethod convert [:edn-string :clojure] ; (2]
[_ str]
(clojure.edn/read-string str))

(require 'clojure.data.json)

(defmethod convert [:clojure :json] ; 3]
[_ thing]
(clojure.data.json/write-str thing))

(convert {:input-format :edn-string
:output-format :clojure}
"{:foo :bar}")
;3 -> {:foo :bar}

(convert {:input-format :clojure
:output-format :json}
{:foo [:bar :baz]})
-> "{\"foo\":[\"bar\",\"baz\"]}"
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© convert £ T J5 P ARYE AR A Ok R o
@ convert [J—ASLHLKE edn T HR 4L Clojure 545
© ZllHh, — /I Clojure a5 JSON,

HIXLERENIA M. T 2EGEARKIE, FLTREELE . WiH, WA RENTE
FLAARI Z B EBE AR LLE . Bo2Tah *, A% Bk s sl —
ATERERIEE D, LRI RERS EAFRULERE

Clojure FYPHICHLHIFERE TRl IV Z 3, DA RLLT Java 2 NHYRE S IR, EHLET
IEA—/MERERX A HECIRERIT IR (R T2,

PSRl L defprotocol ok I, "BHEEZZARR, LA SCREFIFE, DIRAER B
AT kA TEEARILA I R 2Rk, BAO—ARAES, DR AT SO+
Frdi, REEANE NSRS RZNEAY, HA Clojure # XA SR RAR IR,
HL VP-4 ] W] defprotocol [Eiik % by i T3 1k :

(defprotocol Frobnozzle
"Basic methods for any Frobnozzle"
(blint [this x] "Blint the frobnozzle with x") ; 1)
(crand [this f] [this f x] (str "Crand a frobnozzle with another " ; @
"optionally incorporating x")))

O FHblint, A —NHINSE X,
O ZITHERS crand, A LR x 24,

EXTWIZ G, B LA RELH ., deftype, defrecord 1 reify #F7E G X R 1Y
By, &S T AHISEEL, deftype Fil defrecord Bl T H UMy & 2%, Wi reify Bl TE
ZRA, FRERERADIY R T, BEERUEA T A

;5 deftype B ML, (AFFAE T AW AR
(defrecord Square [length]
Shape ; (1)
(area [this] (* length length)) ; @
(perimeter [this] (* 4 length))
H (3]
)

(perimeter (->Square 1))
5; o> 4

5 WHRCEATIEETEAR, ANE ik
(area
(let [b 2
h 3]

TR 2: XUt (ERTAT REIE A ORI, AREMREIZ E LKA R TT k.

A
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(reify Shape
(area [this] (* b h))
(perimeter [this] (* 2 (+ b h))))))

33 > 6

O HWIZESILAIHIL,
O LI ek,
© XHITA LI, HEE 1 DAE 28,

LR 5ERHX 5]
AR A2 it T AYIE LR F R, BT OUR AR B ARAT I 3% AR — AN,
Chas Emerick f& Clojure Programming (O’Reilly, http://www.clojurebook.com/) — 43 &9 Kt
I A FIT:
AAARAL AL, BT & T £ P0h A Bt K 097 i A=3E 3L°B7 A defrecord,
FEZLTEHFHD? R deftype,
RFHRET,

EECAHZER EScIhL, w2 A BN B A extend B 4% (extend, extend-type FI
extend-protocol), XLEERREAEE SRR, /e OA KT e i,

S

o ZEGHEEREMIE TR (http:/clojure.org/multimethods) , ZEEWTT T2 E 3, X
BB T BR, BAhEZEHEAR, MALBIEEITE,

o WMXIE T A (http://clojure.org/protocols) , HEEEHT T HML, B SO R,

o 22871 “SEBUERIEARE A LB (35 80) 7, A LB ARG,

o 3107 “YRNERIIEAY, HlandE ] extend K H 5 # 12 extend-type Fl extend-protocol,

3.10 ¥ RAZERRKE

YE# . David McNeil

o] 2
A B R R RN R,
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BRATE

B2 = EAERLLRY java. lang. String 2K R Eifs n4isi bl e 0 e 5, EX AN, B4
String il first-name F[1 last-name (A%, & L —HIL, WEFEIIRE. WE]RT
RS 4
(defprotocol Person
"Represents the name of a person."

(first-name [person])
(last-name [person]))

P& java.lang.String Rpy2RAEY .

(extend-type String
Person
(first-name [s] (first (clojure.string/split s #" ")))
(last-name [s] (second (clojure.string/split s #" "))))

BUE AT CAE 77 8 LR ORAC BR B

(first-name "john")
53 -> "john"

(last-name "john smith")
;3 -> "smith"

Wit

BEARCAA T 2EE, A 2B — A B R d g . iR — 252
KSR, mH., DMUFRTY BT o Ny 44, X FEHERTIRLE e B R IR A A sk
Htr%, JFHBR T AER ., ERIISEIL,

P SR ISR R R I, A i o — A2, xR —Fh R AT R SE k5 s
IXAERERE S0 S R O IRE
RO —LER BB, AP 2R extend, [fifvJE extend-type:

(defn first-word [s]
(first (clojure.string/split s #" ")))

(defn second-word [s]
(second (clojure.string/split s #" ")))

(extend String
Person
{:first-name first-word
:last-name second-word})

A
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S

» Jorg W Mittag 7E StackOverflow | [F1% T “Expression Problem” (http://stackoverflow.com/
questions/4509782/simple-explanation-of-clojure-protocols/4513556#4513556) , fR4THLAERE T 4
H A S,

3.11 H core.async fERRIHBREMETERNRBE

YE# : Daemian Mack

o] 25
R E R~ 2R 5 | A BWIBAA, RIS,

Bldn, AnRFEEST— Web (LM, U5 Twitter 5.8, X/~ 5 B 4505050 Se3 B 45 A Z
BymE, RS s kikE M (SSE) KATHNEEE,

RRAE
R RS I BRG], LEMRes S Pdfs, FeiTEwSMmrEE, HBEiHER
J8, FlIH core.async & (https:/github.com/clojure/core.async) K5 AFIMAFEDIEE.,

BRLHX /B, 15 lein-try JF4h REPL:
$ lein try org.clojure/core.async
WEEELL T, BRERT —FREPH G

(defn database-consumer
"Accept messages and persist them to a database."

[msgq]
(println (format "database-consumer received message %s" msg)))

(defn sse-consumer
"Accept messages and pass them to web browsers via SSE."

[msg]
(println (format "sse-consumer received message %s" msg)))

(defn messages
"Fetch messages from Twitter."

[]
(range 4))

(defn message-producer
"Produce messages and deliver them to consumers."
[& consumers]
(doseq [msg (messages)
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consumer consumers ]
(consumer msg)))

(message-producer database-consumer sse-consumer)
55 *out*

;; database-consumer received message 0

;3 sse-consumer received message 0

;; database-consumer received message 1

;3 sse-consumer received message 1

;; database-consumer received message 2

;5 sse-consumer received message 2

;; database-consumer received message 3

;5 sse-consumer received message 3

B BI85 55 T B 5 B30 45 | message-producer {3, X FhscBl G RIAEH e, X
ARG, BEERAEERET R,

FRH FE A, Bt clojure.core.async/chan 5| A B.ZCIBASI, i T {E W EELE core.
async FfJ—Ff clojure.core.async/go FERH, LB LIERIREHAT:

(require '[clojure.core.async :refer [chan sliding-buffer go
go-loop timeout >! <!]])

(defn database-consumer
"Accept messages and persist them to a database."
[]
(let [in (chan (sliding-buffer 64))]
(go-loop [data (<! in)]
(when data
(println (format "database-consumer received data %s" data))
(recur (<! in))))

in))

(defn sse-consumer

"Accept messages and pass them to web browsers via SSE."

[1

(let [in (chan (sliding-buffer 64))]

(go-loop [data (<! in)]
(when data

(println (format "sse-consumer received data %s" data))
(recur (<! in))))

in))

(defn messages
"Fetch messages from Twitter."

[1
(range 4))

(defn producer
"Produce messages and deliver them to consumers."
[& channels]
(go
(doseq [msg (messages)
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out channels]
(<! (timeout 100))
(>! out msg))))

(producer (database-consumer) (sse-consumer))
53 *out*

;; database-consumer received data 0

;3 sse-consumer received data 0

;; database-consumer received data 1

;3 sse-consumer received data 1

;3 database-consumer received data 2

;5 sse-consumer received data 2

;; database-consumer received data 3

;3 Ssse-consumer received data 3

it
TR HAZ S, AR T 252 R SMie i B 38145, XA T %) 4355 ok,

— Rich Hickey

Clojure core.async Channels
X BRI LI SEBL A . BAIRATHER T 24407

W SEIR RARAY . B A TEMNH T E IR P, AR RS, FIREER
il fE, FPHTEHR TR, BOTREA = FAHE 2 0 TR D5, el
AT REMST BT

LERRAMF AR — RS, B A A T 22 .

PUAE 1 B 2 A Aol 1 ok 58 PSR W B 8., i A S b S BBV B, KT
(%0 database-consumer) FFER{IHT—4&IHE, IAEMEH T go-loop, ELLAMTHLM A =5
HETRHEA,

G EIARAARE A, EEGX NS FEAY £ Wi U2, SEEN ‘B
HAR”, core.async fJ—ANMiFRbak A, BikIRIsS BEARGD, FoNEEWT .

(defn database-consumer
"Accept messages and persist them to a database."
[]
(let [in (chan (sliding-buffer 64))] ; @
(go-loop [data (<! in)] ; B
(when data ; ©
(println (format "database-consumer received data %s" data))
(recur (<! in)))) ; O
in))

O X BB K/ 64, sliding-buffer WELW], ARIEE BB 64 1 RiEH
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6, ZEWMERIE “ER7, CEEEFNE, mASH L%, £/ dropping-
buffer BTG Al I
@ go-loop 4 core.async T ZE 4y T while true XFEMUPEI, X4~ go-loop M %l A 5 &
(in) HPEUE (<!), TEAHADIAIE,
© FMfEEAERMAIHR R nil, BT EREM G i AP IR EE, sk A LIEEM,
@ % recur XA~ go-loop FFF4AMLE, BEMNEEPET A, LB ASEINA recur,
(K74 go-Toop P& 2y, HUETAN (<!) SS/EMRE, HFIAMEKAEE, go-loop Hiiy
Flaxihsr (GXHEAZ println JA) ST, FEAGERIER database-consumer %L HYI(E
RERY, FrLARGERIHAES S (BIAE ) PTLAESEREUER, BHEAGE. BAG
T —ANMEH 2 EUR 1k go-loop BRI 4kE: ¥ 2.
XAHBRE BTN, REEIEESCMH . FoAEEAWEMT, BERS REN
PAVER T R RE S, BN, SR X VR T te AR P R R A,

ik producer TP ArE Ik 3 /b .

(defn producer
[& channels]
(go
(doseq [msg (messages)
out channels] ; ©
(<! (timeout 100)) ; O
(>! out item)))) ; ©

© A AR
® I\ tineout (IR, ML BRI
© Jil >! [IfEEE AL,

REBIERFEH, e aXivTm., MRLEMmEREEEERE, wRk—14
{HE MNEE PR RS, EERHELE, A E AR EES AHE.

S

s core.async ib A H S RAIHLEIR o> BE A ARG, HLAE 8, 520 core.async fifik
(http://clojure.github.io/core.async/) .

587 “JELRMEM ZeroMQ”, T i core.async Anfilidiid ZeroMQ .

3.12 Hcore.matchAClojureFir = &l {EfRITEE

{3 : Chris Frisz
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o) &%
FTEMEHT Clojure expressions, fil4n, MEIAZE A2, B ARRIIFRER (AnBeitze) .
VEAGIT-, TE%IE— KB Clojure BiiA, W&LL TFHIF A,

LLA-75:1 Clojure 752 ni A &
o FnRBNREZAN2E, BRI MR A ENFRERS
FES DA EESAERT 5 — 1 adkEN.

FTUAT R A RIS 5

Expr = var
| (fn [var] Expr)
| (Expr Expr)

RRAE
] core.match A AMEFHHIRILAD, ARSI A M 2R,

FETF4ETT, 15 [org.clojure/core.match "0.2.0"] IIAPRAYIR H R Hi< &=, B le
try 745 REPL:

$ lein try org.clojure/core.match
BAE, FIH clojure.core.match/match XHiZiE & TR AT HRAD .
(require '[clojure.core.match :refer (match)])

(defn simple-clojure-parser
[expr]
(match [expr]
[(var :guard symbol?)] {:variable var}
[(['fn [arg] body] :seq)] {:closure
{:arg arg
:body (simple-clojure-parser body)}}
[([operator operand] :seq)] {:application
{:operator (simple-clojure-parser operator)
:operand (simple-clojure-parser operand)}}
:else (throw (Exception. (str "invalid expression: " expr)))))

(simple-clojure-parser 'a)
53 -> {:variable a}

(simple-clojure-parser '(fn [x] x))
53 -> {:closure {:arg x, :body {:variable x}}}

(simple-clojure-parser '((fn [x] x) a))
;5 -> {:application
HH {:operator {:closure {:arg x, :body {:variable x}}}

in-

I'XHE |
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HA :operand {:variable a}}}

35 fn Rk HREZ A 2%
(simple-clojure-parser '(fn [x y] x))
;3 -> Exception invalid expression: (fn [x y] x) ...

it
core.match w1y match A I S A BB . 55— B 507 BEVCALAY var 2 HCHY 7] &
FEXABIF-r, kA [expr], XA EART—A7C3, BTS2 A2 ICRA T
Fo B E R AR R B SR SRR, FAE AR, FOR var [A B4
HAaWAR, B cond —HE, “F 2" & var (M2 [ I %R B HTAR P .

[FEAE core.match HiA JLRFTEEAL, T TS i 1 (5] - AOMRRE

o —ANIUEA AR [(var :guard symbol?)], ‘BEUCHEC [ iE%LH A EAUNE O, i ICECHY
FibA 5 var 4852, FETRMY :guard AR IF 1A symbol? b HIF var, H{E symbol? i [H]
true i, AREIEZR,

o TR [(['fn [arg] body] :seq)], VEEC fn fUIEDL . EERE, HEkM ([...]

iseq) 1L FICECHIFRD, X BEARMARE o ik, LWEFE, BINETEE

fn, BUAIEICEESCHA B, AR, B AX /A T & i%48 52 body FikA,

FrLAEREA T T B3t VHAH (simple-clojure-parser body), fEVCEARAHIA L,

P55 = A~ rapplication 5, fiFMTasFRRER ([...] :seq) ILEL—ANFIFE, FEIAHTE fn

TR B A K A 5>, operator 1 operand ZEik AT N LM b 8452, Bl extd—

AEAT T A

e, AR HFGE R TR =R iR, fhr o Bt S . an SR (B ek 17 figdir

PR TAAENRBN, X2/ 0RETAERBNER.

XGRS T S B R RS, JEF QBRI A . 80, WATLUH & MA#RE
R (if HFicond) RE, BAMIRIAA . A T UEHIEDAC EERNTEIT LRI DA, TERIX AN ER
B, BRI TIZE SR fn KA

(defn parse-fn

[expr]

(if (and (list? expr)
(= (count expr) 3)
(= (nth expr 0) 'fn)
(vector? (nth expr 1))
(= (count (nth expr 1)) 1))

{:closure {:arg (nth (nth expr 1) 0)
:body (simple-clojure-parser (nth expr 2))}}

TE3: B fo RICECECRTEL (R%) BEnt arg BUKGE, BRRERE—AFS, HREATHREEXT.

A
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(throw (Exception. (str "unexpected non-fn expression: " expr)))))

BEXAMATZEL DRI, AREFIR fn RIAXAIFEFEEMED? B natch BIRAS AR
LH LAY, i H U AR A a0 match BEXABFGZE A A, miH., match fIThc
WA AW ERE R A b, AT Tl let Sk45E, SHEE RS RIFERIFIZR )R LD
(it LAY parse-fn Hi T (nth expr) ABFE) (22K, match WREESEA 5 i AngEd .,

A
o core.match {UZEFEMEAR T  (https://github.com/clojure/core. match/wiki/Overview) , ¥4
HHA 4R T XA ERITNRE,

3.13 Hcore.logicE i EZ K [EF

YE# : Ryan Senior

=

B—MEE—FERBIRER), BT SR Es#R, FEEfTER, Hlam, A—
ANEFITCEIRNIE, Forh— “soik — Bk - E7 FI=J7c4. FFRHER seq BECEME
XA Y i, S s,

BRAR
core.logic & 454 €1E S (DSL) miniKanren Y Clojure SZ¥, HR&3E17 2 gL,
BRI A7 T R B R AR .

BEARSEX AL, 5k lein-try JF44 REPL:
$ lein try org.clojure/core.logic
EETREFEIEIRE., Glin, C2Rm iR EZFRoR A ZJcH s

(def movie-graph
[;; "Newmarket Films" T.{E=
[:a1 :type :FilmStudio]
[:al :name "Newmarket Films"]
[:a1 :filmsCollection :a2]

53 H Newmarket Films fHIfERYH 4
[:a2 :type :FilmCollection]

[:a2 :film :a3]

[:a2 :film :a6]
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;3 HLEZ "Memento”
[:a3 :type :Film]
[:a3 :name "Memento"]
[:a3 :cast :a4]

RSN RSB (A, S, fIfEAE)
[:a4 :type :FilmCast]
[:a4 :director :a5]

55 "Memento" M5
[:a5 :type :Person]
[:a5 :name "Christopher Nolan"]

;3 HLEZ "The Usual Suspects"

[:a6 :type :Film]

[:a6 :filmName "The Usual Suspects"]
[:a6 :cast :a7]

35 HSC S GISCEE GEbG. S8, SITEANS)
[:a7 type :FilmCast]
[:a7 :director :a8]

;3 "The Usual Suspects" A5
[:a8 :type :Person]
[:a8 :name "Bryan Singer"]])

AT XERRE, A ile? AR IR, Bt Db —A—A "X
R, RS . WU IAE . (BRI core. logic, it LUMHIRRAE T, Kik
XL

Biltn, EEZRE WL SIEAES T LEEHh S Esz? 7 $AIAH clojure.core. logic/
fresh Gl —255 5 (248 % %), FH M clojure.core.logic/membero &R EA], g,
H clojure.core.logic/run* 33 B vl RERI RO 5 %

(require '[clojure.core.logic :as cl])

(defn directors-at

"Find all of the directors that have directed at a given studio"

[graph studio-name]

(cl/run* [director-name]

(cl/fresh [studio film-coll film cast director]

55 BRI LIRS ARERSIR
(cl/membero [studio :name studio-name] graph)
(cl/membero [studio :type :FilmStudio] graph)
(cl/membero [studio :filmsCollection film-coll] graph)

35 CREETA RS AR E R B TR AR
(cl/membero [film-coll :type :FilmCollection] graph)
(cl/membero [film-coll :film film] graph)

IE 4. AR

A
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55 ARJE AR R ENEIRN 5
(cl/membero [film :type :Film] graph)
(cl/membero [film :cast cast] graph)

35 JEHR A BIE] type :director
(cl/membero [cast :type :FilmCast] graph)
(cl/membero [cast :director director] graph)

3 BE, EERISNA
(cl/membero [director :type :Person] graph)
(cl/membero [director :name director-name] graph))))

(directors-at movie-graph "Newmarket Films")
55 -> ("Christopher Nolan" "Bryan Singer")

it

miniKanren /& | Scheme B4 EiE S, HWRITEHEMEES (40 Prolog) FRRYEF
%2551 AZl Scheme A1, David Nolen €] T miniKanren f4 Clojure SZB., J&iE M 2 MERE,
PR IRRRIE S — AP bk AR XA . FIl ] core.logic, FeAi1wl LATE7E & h 44T
2, MANHE core. logic R IZFIWEHE 24k,

— ki, BT core.logic & iRERLE T EfEAEAY run 2222 —, clojure.core.logic/run j&
5 A FRE B iR 5%, clojure.core.logic/run* iR [l i FIMRGE T %,

run ZIE — SR CHERY, AT RIS R, ERTmIER T Rh, e
director-name 7% &, 5 [ R/ core.logic F2)F 1k, FRFH 2L “BHETE” WK
(H clojure.core.logic/fresh Gll), #E4:FI{E 522 MBI,

run B~ E R, MGG A B HE MR, (£ core.logic )7, M
“&—" (unification), A& EFIZE BE TG FRERKME, A&l HIE SR
&2, FRIEASRENEM L EFEM., core.logic £2 5 W i MRELAME Mk F H I, 5l
411, W[LLA clojure.core.logic/== i 1 f1q &—,

(cl/run 1 [q]

(cl/==1q))
55 -> (1)

(cl/run 1 [q]
(cl/==q 1))
55 -> (1)

core.logic MAEMELEFIZFFNRI BTN A A —, HKBEFPES, 1EHAREXEN
(cl/run 1 [q]

(cl/==[1 2 3]
[12aql)
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55 -> (3)

(cl/run 1 [q]
(cl/== ["foo" "bar" "baz"]
[q "bar" "baz"]))

53 -> ("foo")
MER LB, &—e—MXHR, FE-MEEE AR, X2 core.logic %
fiR A —Fhok L, FERTHAIGIFH, o &— /2R, core.logic (IRTTZR—MAS
a 4P, kA& — (clojure.core.logic/== X% ) WIALILFIA LI RN, ARE
BHEREIHE XA IR, RO RAAFAE

55 TR —AMERER 1 32 2
(cl/run 1 [q]

(cl/==1q)
(cl/== 2 q))
55 > 0

fresh & Gl T &2 28 Jay—Fh ik

(cl/run 1 [q]
(cl/fresh [x y z]

(cl/==x 1)
(cl/==y 2)
(cl/== z 3)

(cl/==q [x y zI)))
55 -> ([123])
1E4n clojure.core.logic/== B MAIER Z[EIUFK £, clojure.core.logic/membero f&%I|3E
HITEESFIR ZAK A&

(cl/run 1 [q]
(cl/membero q [1]))

55 > (1)

(cl/run 1 [q]
(cl/membero 1 q))
55 > (1. _0))

F—ABIFE PR [1] FRIFA R, WA 10 8 A B IR, [ RS
Mg, BRILSFRAEERRER, HoA 0, XEWHE 1 /ILLA CHILESIR S, 32
HIEHRE — R, TR SRS, 0 R A RIPENER, FUAKRT 1R
S, EAFIRBEA B,

clojure.core.logic/run* & —/A~%, 1&RATE FIREMIMRIR T %K. ERITA
N B8 1 BRI R,

A
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a—EE

(cl/

clojure.core.logic/membero, HH|ZEMINES.

run 1 [q]

(cl/membero [1 q 3] [[1 23] [456] [789]]))

25

B

> (2)

AR BB P AT R, WRERAE 2 A A b (R — 2

(let [seq-a [["foo" 1 2] ["bar" 3 4] ["baz" 5 6]]
seq-b [["foo" 9 8] ["bar" 7 6] ["baz" 5 4]1]

(c

EE

1/run 1 [q]

(cl/fresh [first-item middle-item last-a last-b]
(cl/membero [first-item middle-item last-a] seg-a)
(cl/membero [first-item middle-item last-b] seq-b)
(cl/== q [last-a last-b]))))

> ([6 4])

B T A 1% A 45 E first-item, HUJ& B %f seq-a Fil seq-b 3k Ui I i% & — FE /I, core.
logic PR ALAYEHEBHE LS & T 2R Y As &, middle-item Hi 2 —4¥,

FERXAIEA L, BT Ak I fife ok 75 Ze bt iR (O 14 -

(cl/run 1 [director-name]
(cl/fresh [studio film-coll film cast director]
[studio :name "Newmarket Films"] graph)
[studio :type :FilmStudio] graph)
[studio :filmsCollection film-coll] graph)

(cl/membero
(cl/membero
(cl/membero

(cl/membero
(cl/membero

(cl/membero
(cl/membero

(cl/membero
(cl/membero

(cl/membero
(cl/membero

[film-coll :type :FilmCollection] graph)
[film-coll :film film] graph)

[film
[film

[cast
[cast

:type :Film] graph)
:cast cast] graph)

:type :FilmCast] graph)
:director director] graph)

[director :type :Person] graph)
[director :name director-name] graph)))
53 -> ("Christopher Nolan")

R RADFN AN RO T 2 A — S/ hER . %A clojure.core.logic/run* 3&ERKFf
HRFTTZ, WA T clojure.core.logic/run 1, XfT#51# Newmarket Films fJ5{%, 2
e, HREANEZSR R E LR, NEEShH AR,

SE-E X

TR R ek ), BT A0, Kt "Newmarket Films" #iupf—
AED . REPEMZ R, AR EFTE TIEENTE S, RIEE,

LB Z:, kg b—seRIDES .

]

I XitE
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K AR AMERTT ZEXR XA A — AL, At RE—LElE A

(first
(cl/run 1 [graph]

(cl/fresh [studio film-coll film cast director]
(cl/membero [studio :name "Newmarket Films"] graph)
(cl/membero [studio :type :FilmStudio] graph)
(cl/membero [studio :filmsCollection film-coll] graph)

(cl/membero [film-coll :type :FilmCollection] graph)
(cl/membero [film-coll :film film] graph)

(cl/membero [film :type :Film] graph)
(cl/membero [film :cast cast] graph)

(cl/membero [cast :type :FilmCast] graph)
(cl/membero [cast :director director] graph)

(cl/membero [director :type :Person] graph)
(cl/membero [director :name "Baz"] graph))))
55 -> ([_0 :name "Newmarket Films"]

HH [_O0 :type :FilmStudio]
HH [0 :filmsCollection _1]
53 L)

T/, membero R fER, KIUHY B S AT PERERIL, A2 core.logic Hf £ /il [ 4]
%, HENXLITH, FIM clojure.core.logic/to-stream FI—LEHARRK 5, REKIESE & A
TERE.

S

r1 Daniel P. Friedman , William E. Byrd #l1 Oleg Kiselyov & 39 The Reasoned Schemer (MIT
Press).

core.logic BU4EA UM (https://github.com/clojure/core. logic/wiki)

miniKanren {3 (http://minikanren.org/) .,

core.logic fUfCHS 7 (https://github.com/clojure/core.logic), L& T {8 il clojure.core.
logic/to-stream HY{5]+-,

core.match (https://github.com/clojure/core.match) (IE&—) (I VCHEL 7, A5 —LL (L B,
3.12 7 “H core.match 2 Clojure ZEiRAHIVEMTAF” HA ] BA IR

3.14 EZ=J)LIK

YE3%: Chris Ford
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E
TEREmEZE LK, BREZ T IR,

\ A
RRAE
FH Overtone (https:/github.com/overtone/overtone) feiEZ=mkih .,

TEFFEATT, iEHF [overtone "0.8.1"1 INAVRIYIR B (ki &, M lein-try 744 REPL’:

$ lein try overtone

FrIaSEE L —18 & LR e «
(require '[overtone.live :as overtone])
(defn note [timing pitch] {:time timing :pitch pitch})

(def melody
(let [pitches
[00012
Row, row, row your boat,
1234
; Gently down the stream,
777444222000
; (take 4 (repeat "merrily"))
43210]
; Life is but a dream!
durations
[112/31/31
2/3 1/3 2/3 1/3 2
1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
2/3 1/3 2/3 1/3 2]
times (reductions + 0 durations)]
(map note times pitches)))

N e

melody

55 -> ({:time 0, :pitch 0}  ;Row,
33 {:time 1, :pitch 0} ;row,
B {:time 2, :pitch 0} ;row
B {:time 8/3, :pitch 1} ;your
HA {:time 3N, :pitch 2} ;boat
HH e

Prix BE A s AR B TE,  BIRARERIZIAN s B A 3 A I &
(defn where [k f notes] (map #(update-in % [k] f) notes))

(defn scale [intervals] (fn [degree] (apply + (take degree intervals))))
(def major (scale [2 2122 21]))

1 5: A2RAE Linux L3BfT Overtone, H—2E 5NN RE% 8, EIHAMIRENRS, 15S I Overtone Y4k
F U (https:/github.com/overtone/overtone/wiki#installation) ,

IXGHE | 147



(defn from [n] (partial + n))
(def A (from 69))

(->> melody

(where :pitch (comp A major)))

;53 -> ({:time 0, :pitch 69} ; Row,
B {:time 1, :pitch 69} ; row,
HH cee)

Prix Bl bk B ARIA T, BURARFIH TR E S E K.
(defn bpm [beats] (fn [beat] (/ (* beat 60 1000) beats)))

(->> melody
(where :time (comp (from (overtone/now)) (bpm 90))))
55 -> ({:time 1383316072169, :pitch 0}
53 {:time 4149948218507/3, :pitch 0}
HH cee)

BAE, LRk, HEREFEXBOEA. T m Bl 8 A UK & — A R Y IE 5%
P, ERIPRIEFNE A B — gk IR -

(require '[overtone.live :refer [definst line sin-osc FREE midi->hz at]])

(definst beep [freq 440]
(let [envelope (line 1 0 0.5 :action FREE)]
(* envelope (sin-osc freq))))

(defn play [notes]
(doseq [{ms :time midi :pitch} notes]
(at ms (beep (midi->hz midi)))))

55 WARIGFE ST
(->> melody
(where :pitch (comp A major))
(where :time (comp (from (overtone/now)) (bpm 90)))
play)
;3 -> <music playing on your speakers>

AR LR —Fh4EPE (round), fR “Row, Row, Row Your Boat” iX##, mILAFH'ER B ILERE.

(defn round [beats notes]
(concat notes (->> notes (where :time (from beats)))))

(->> melody
(round 4)
(where :pitch (comp A major))
(where :time (comp (from (overtone/now)) (bpm 90)))
play)

FHERA—EE ., EE—BIMNREE, Kbk —RIEH. FILAE Clojure i,




TTAT LATH] S K & SR 2s AT TR] / B @t P81, X R 2R e i b 57975 & IRiC ik ik
WAL, ALk BRI SR — B, e d e R B ERE . MR LS
W SRICHE:, Clojure W2 R LA T BREBGRIREEH AR 5240,

WHERFE, 20 “Row, Row, Row Your Boat”, A ET AN, F—BiEfddh,
FE IR A ReEmN— A T5Ed, AT 0.

RHER MR, e Eonh B, FOoReMNEIES LLE, AR, Bl
0 EFOREM RIS LA, 4 ERORERT PRI s .

KR T AR, AT O E R & S BB o 25 . X ik A IREDS
WEHEARIREYY, mAHEShER.

B, SEE-AE, BERFRELENSE. B2 “Row, Row, Row Your Boat”
REXKBFY, FLEE-ARECRFRIZEY . RIOVEH, EFFHd, MHSHEAEE
ZIABEE RN B — ML E (FREMRZALTELET). HA1E X T 420 major (K
W) RS, B, BRI,

BAIFT @A RS, BB TRAN XA BRIRESF ., SERr— IS RS

Z 5, ATRBEIRMME, AAEERMHESZ S, Bib&RMBelEhF R Emo &,
ez, WOTEEHA A KJAREZ “Row, Row, Row Your Boat”, HLfE 0 EERLFR A,

H3, ATUAMR b EE B R RIRRIER ST A FOBL, MREBIHER A KIFEREL

St Al B AL A et . B3/ TR R A6 T (beat) SRZFR, HILMTFHEMA=ZMK
For. TATTLAH S RI0 ARG RIVEAIRE 2% 5, BWERX BN 1E (A
&M Unix Z87CHYE LRI RIFF45) . “Row, Row, Row Your Boat” /& —Ff#EME, XEHE N
RIEDEH CWIERE, B —erin T, Wi, fEAFmsMaBEis, i3eft 78—
ASRRASBIREAE, LREE— RS 4 3.

VR T — L, MDA, SERARRE (or—T, NEREE
EEEAE 21221 22])

BRI, el X R 2oRX — R AIF R, R T A Sus, i R R 51
FORA—AIFHN, SRIGA A FRAIREAT et , RSB BR ORAH I [ ROURE TR B . RAE Y
e TH AR

HIREEDEI AR, BIRNE A EREGUREE S T, AR BEEZX — .

S5
* Clojure H1J3%5 52535 Overtone (https:/github.com/overtone/overtone) ,
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B4E
A31/0

4.0 &9
FERTTJLE A, FRAI7EH T RRR TR, HRBMS W, BeilBmERL A Lhrik - H

Yy, s B A Clojure f2fy? ®HZMR, anfiffit? AZAEE T EA T
AL SR A R, A, AR 2 B R B BR REDR L TSR35

EARMHREALEER T SAEN A RZ . RIS 2@8E? D275 RAT 4%
X7 XA RGP A DS (Clue) « BREETIG EIEA SIS 8R4I
A BRI AE A B EAE B R Clojure B8 ? AFCRHRTISCHE. MLk GUIAER &
JAVKE B oz FH 3855

BARANTRESI T AR A, HIRMAEARERES IR TRAAIENR, LLIR 1 g & FhT
%00®m¢k§ﬁﬂ%%&ﬁﬁTuﬁéﬁm,Lﬁﬁ@ PRATEAZE AN} D3 A 2
Hh % B S IR 2 PRI 5K

41 HEASTDOUTH#ISTDERR

YE#& . Alan Busby

] &

AT

E*EH

A\ STDOUT 1 STDERR,

i



BRTE
BRINEUL T, print Al println ECH (2 & TIP3 15 STOOUT,

(println "This text will be printed to STDOUT.")
55 *out*
55 X BOSC i F] STOOUT,

(do
(print "a")
(print "b"))
53 *out*
;3 ab

H *out* P Ay *err*, DA% HIF STOERR, [ A& STDOUT:

(binding [*out* *err*]
(println "Blew up!"))

53 *err*

;3 Blew up!\n
' \A
it

£ Clojure F1, *out* I *err* J&Zh A48 1 var, 4 BIKE T 2 FH BR3P 1) STDOUT A1
STDERR {7,

Clojure AT A 4TEN & %, 40 print Fil println, &R FH *out* 45 L% H H A, KL,
Al LK e BT B *err* (FIH binding), Mo RE3T ENAE B /Y H [ 3 A STDOUT ik A
STDERR, FA4TENEA% LS pr. pro, printf, AR BIMLFH,

*out* PBE AN R THRAIERGRIIR, *out* AL M IRAI S . X LEFTEN s £ 15
R K, BT DR . BT, SURMTHAREE, NERIEKLL clojure. java.
lo/writer &% FRERTH RIS &5 :

35 QU writer, FEMISCH: foo.txt, FHHHRNZICH:

(def foo-file (clojure.java.io/writer "foo.txt"))

(binding [*out* foo-file]
(println "Foo, bar."))

33 BT 25 BE R T *out*
s MER, FECHZSCE
(.close foo-file)
S
o prI3CHY (http://clojure.github.io/clojure/clojure.core-api.html#clojure.core/pr) Fi i 1L 5

(https://github.com/clojure/clojure/blob/c6756a8bab137128c8119add29a25b0a88509900/src/
cli/clojure/core.clj#L.3325) , LA{H B A HbFR AR AL T *out* A 5L,
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¢ clojure.java.io/writer FJ3CAY (http://clojure.github.io/clojure/clojure.java.io-api.html#clo

jurejava.io/writer), | fi#GIE writer X RIVE £15 8.,

4.2 MEHBHIEN—RXRTE

{E# . John Jacobsen

o] Z
Wl stdin PUIEHIE A E A ZITE M, [ERTRES A ENERIGIRA—kTH#, &
BEagih,

\ 3
RRFTE
FIF JLine ZE (https:/github.com/jline/jline2) HYJ ConsoleReader, XA~ Java J& 1 5t AbFE 1% il
BHIA
= /N o

JLine ZYL)F BSD [ editline 1 GNU [J readline, Z4k&EX 525, 15 lein new keystroke
BIEE— /1%, 7E project.clj H, Bt [jline "2.11"] #sfnF :dependencies &,

TESCE: sre/keystroke/core.clj H, Fl|F ConsoleReader, MZumif: B+ .

(ns keystroke.core
(:import [jline.console ConsoleReader]))

(defn show-keystroke []
(print "Enter a keystroke: ")
(flush)
(let [cr (ConsoleReader.)
keyint (.readCharacter cr)]
(println (format "Got %d ('%c')!" keyint (char keyint)))))

g
BK ZHE S — A, Java P INEETIE VO & A 2 o i, flush I &5 @) 1) 6y & 5 A brifE
o, (R, f A BOAE A % 0f Y, JLine JE $2 it T ConsoleReader Xf %, ‘B Y
readCharacter J5ikal LB AR i, (H, f£ REPL HiilliA show-keystroke [} 3241 .

$ lein repl

user=> (require '[keystroke.core :refer [show-keystroke]l])

user=> (show-keystroke)

Enter a keystroke:
;3 HANGS!

Sy TR S E W E S| REPL, i5{#H lein trampoline repl (iXH[Y <r> FIR
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FPEIAT Bk r)

$ lein trampoline repl

user=> (require '[keystroke.core :refer [show-keystroke]])
user=> (show-keystroke)

Enter a keystroke: <r>Got 114 ('r')!

nil

user=>

lein trampoline ;&MFERY, RICHEBRIMEL T, Leiningen SEfx FA&ATE S —A IVM #tfE iz
1T REPL R HAHCHIHE & VO, SRAVAIS AR, trampoline T 5% il Leiningen {E[R]—
AHERRHEAT REPL FIURAOACED, (% BB —FEk M hl, @ %% 2B AW,
{H2 A R TRY RIS 75 B H M S, st A R,

AURAE REPL ZAMAATIRIORR - st (i % A0k, 3a1T Clojure SHYAR AT, Xk A
A [
A

o ARAEE RN, TR, (R C Y curses FEFEHEIIANHE, HF4 clojure-lanterna
(http://sjl.bitbucket.org/clojure-lanterna/) JERAANEEAIAS 5.,

4= A
4.3 BITESGS
YE# . Mark Whelan F11 Ryan Neufeld
] &
RN ENERIERG R N — a4, JRRE T,
RRAR
FIH clj-commons-exec J&, FEAHEEE RS FIAT shell @74,
FAREEA TG, 15 lein-try JF45 REPL:

$ lein try org.clojars.hozumi/clj-commons-exec "1.0.6"

8 H clj-commons-exec/exec BA 4, 7 EEHATHI M4, H#iR Bl — /) promise X} R, #
LR MR, BEGASIEE, BHERE, DIREMEAEPER (5506 R
F rout, exit Fl :err ) .

(require '[clj-commons-exec :as exec])
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(def p (exec/sh ["date"]))

(deref p)
55 -> {:exit 0, :out "Sun Dec 1 19:43:49 EST 2013\n", :err nil}

AR A A TR IS S, RN WA TR 8, BANFE & [ e

@(exec/sh ["ls" "-1" "/etc/passwd"])

;55 -> {texit 0

HA cout "-rw-r--r-- 1 root wheel 4962 May 27 07:54 [etc/passwd\n"
B cerr nil}

@(exec/sh ["1s" "-1" "nosuchfile"])
;s -> {texit 1

HH rout nil

HA cerr "Uls: nosuchfile: No such file or directory\n"

B :exception #<ExecuteException ... Process exited with an error: 1 ...)>}
. \A
it

FIHATAIE, FATHEBIRE], Clojure & 5 B4 & T 5 exec/sh #H[E I ZhRE (fEN
clojure.java.shell/sh), E&EHESN: B, W2 EEHIBAE, A&
NERINRE? B ZRME M. clj-commons-exec 75 i) Apache Commons Exec & (http://
commons.apache.org/proper/commons-exec/) [1ERE I 5, R4 T (% % 8 XA clojure.
java.sh AR LRI IhEE,

BAEZA v A Z AR B i 5s , whdH cli-commons-exec/sh-pipe H%, #bfG M
Y Unix &8 A0KE, By 4 9 STDOUT F1 STDIN Jii 46 (£ —#2. sh-pipe 1) API JL°F-F1 sh
—H, ME—PIARTRZ R LA sh-pipe {534 £/ 44, sh-pipe (iR [ {E & promise X4 7|
%%, ENEE Far A PTse iHEE 7

(def results (exec/sh-pipe ["cat"] ["wc" "-w"] {:in "Hello, world!"}))

results

53 -> (#<coreSpromise$reify__6310@71eed8d: {:exit 0, :out nil, :err nil}>
HA #<core$promiseSreify__6310@7f7dc7al: {:exit 0,

i tout " 2\n",

HH cerr nil}s>)

@(last results)
55 -> {:exit 0, :out " 2\n", :err nil}

BT & By & RE B E—HE, clj-commons-exec FLVFHLE i & HATHIIRE . 4% sh &
sh-pipe FUPRATINEL, ShSEAE— AW R AP HTELET, EAXPA BRI RE S 4. dir
BRI T iy A PATHIBR AL«

(println (:out @(exec/sh ["1s"] {:dir "/"})))
55 *out*
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Applications
Library

# ...

usr

var

renv Al 1add-env S SEIRE A B, REAERITIOM S, 1add-

env A%

=

H

B 72 i

ARG AR RIGH, 1M cenv BEAMASARIIAG LR, BRGNS MR, B8

A5 ARIA, BEIR ("USER" "jeff .

@(exec/sh ["printenv" "HOME"])
55 -> {:exit 0, :out "/Users/ryan\n", :err nil}

@(exec/sh ["printenv" "HOME"] {:env {}})
55 -> {:exit 1, :out nil, :err nil, :exception #<ExecuteException

@(exec/sh ["printenv" "HOME"] {:env {"HOME" "/Users/jeff"}})
55 -> {:exit 0, :out "/Users/jeff\n", :err nil}

sh 1 sh-pipe 3B AT LA FH Al —LE L T«
:watchdog

FEZ b A A 21T, SERR A AP T5E BUIFVEL
:shutdown

—AbRd, RUFIER RIS VMR IR .

:as-success Fll :as-successes

..)>}

—AREERELOTI], CAHERALA BRI RR RGBS R A

:result-handler-fn

—AERA RS, AR,

AARAE -matn &b KRR FE R, RORRHER, HRELX R
Blo ARAEIXHE, GEAE -main BEUAR R AR (System/exit), 5]
ZabprrgRIA ., WH, XPrAFREEE, #f rshutdown B4 true, WRALZT

AR, BATEER.

TS THEESR LR E, X AMER LR, w5t shiR B A promise X 4 18 A
realized? %t (3T Wts sh-pipe iR [BIAY promise X R FFIRIHERE, X oHAH) -

55 AEMIB T R A 4
(def p (exec/sh ["sleep" "5"]))

ZRHbI/0
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(realized? p)
;3 -> false

53 LB
(realized? p)
55 -> true

S5
o MMEARETEE B clj-common-execs [ ThEE , iE % FEf# FH clojure. java.shell(http://

clojure.github.io/clojure/clojure.java.shell-api.html ) ,

4.4 i500) |

{E2 . John Jacobsen, John Cromartie 11 Alex Petrov £t T #58h

|B] &

1E Clojure L H A, A2 M classpath A AL & —ASBR IR SO,

FRIRTE
,{%ﬁ(ﬁyﬁ:]ﬁf Le]nlngen Iﬁ H Tﬁ H ‘:RLB,] resources/ H j:KLT %“QL /|\¥{§IJ s 7,+[3sz lein
new people & GlE— /I H

ldn, {RE3CH: resources/people.edn & T I ZE :

[{:first-name "John", :last-name "McCarthy", :language "Lisp"}
{:first-name "Guido", :last-name "Van Rossum", :language "Python"}
{:first-name "Rich", :last-name "Hickey", :language "Clojure"}]

P E 2R (5 resources H X ) {45 clojure. java.io/resource g%, 53—
java.io.File 52§, #R/EwILAHE HiEL (fFl4nfd F slurp s%L) -

(require '[clojure.java.io :as io]
'[clojure.edn :as edn])

(->> "people.edn"
io/resource
slurp
edn/read-string
(map :language))
55 -> ("Lisp" "Python" "Clojure")
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it
BLIFE T ORAF & FOCHE, ENEZAR BRI —H s, (B,

% R J& il o Java 1Y classpath SN #% B9, 5k 4 Clojure & — ¥, 1 )3 3 Java if £2 i,
Leiningen H 3/ resources/ H Z%JitH| classpath #r, 7EfTfLY, resources/ NS E HlFAE
BT JAR SCHERIRR H e,

HFTLAZE project.clj SCEH (il :resources-paths #, #5E B—/1 (SbfthnAY) HIHE .
:resource-paths ["my-resources" "src/other-resources"]
T classpath BYEHIRARHE 518, (HHLifcE —Lehh s,

SEHERE, {E Web BHIIAEEH, X F IR E(TkSh#S rTRE TR EHEE, KABN
LA E FEFRE R JAR FI WAR SCfEH, G0, X EWRE BAF AENR T i SN, AE
FBIRSCE, Fildn, REE AT R B Be & SO E resources/ HX T, HEMIX AN B
#H, HIXFEMCRPs B e e A IR —s0, HAEaelmEm, T (F
xt) SEATIR, PRl e R B TBRAESCHE R G rh A AL g, MR g,
A A&EFI A classpath,

FIHEAEH classpath A H AP R E . Filan, ZEMMESE R, mRE el
Web J2 A classpath #1, ‘BT H M ARS #7254 (Jetty, Tomcat, JBoss 55) K12k,
W, XS AR HTML N, WA AR it b hmpe ey, fR s
KBTS, —REE ALY HTTP R4S gs ke ik, iR RS gs, FrLAN
Z I, Apache, Nginx, BRI HTTP lk% 4%, 8, REERRER R i1y
HIFF, st — ST PLHIRIR AL BT, BlanN 75y K W Z& (CDN), {EiX FFE L
T, fRMELE HTTP AR 45 %5 8¢ CDN MR B JAR ST B R, B A B4t A I — T 4k
Frefo k.

S

* Leiningen i sample.project.clj (https://github.com/technomancy/leiningen/bl0b/41f7a
297b4daf4b3676048b5172a9¢80c89e9266/sample.project.cli#l.247), H: rfr & 1E 4 Hh i i
T :resource-paths JEIFfY T /BT,

o 4147 “i%5 Clojure $tiig”

4.5 E#IxE

fE#: Stefan Karlsson
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o] ZH
FRE ARG — A3,

RRAE
M clojure.java.io/copy, f&AIRSCEERIBARSCH:

(clojure.java.ilo/copy
(clojure.java.io/file "./file-to-copy.txt")
(clojure.java.io/file "./my-new-copy.txt"))
;s ->nil

AR A SRR, & java.io.FileNotFoundException:

(clojure.java.1lo/copy
(clojure.java.io/file "./file-do-not-exist.txt")
(clojure.java.io/file "./my-new-copy.txt"))

;3 -> java.ilo.FileNotFoundException

copy Wi A S HA —E R0, WRILIZ InputStream, Reader, FHEHFHFEHFH, X
FEIRIR 2 5 15 1E AR AL PR B 42 A 20 e HH s

(clojure.java.io/copy "some text" (clojure.java.io/file "./str-test.txt"))
;3 -> nil

REE, FILLETE :encoding sEIHE & a5 2 :

(clojure.java.io/copy "some text"
(clojure.java.io/file "./str-test.txt")
:encoding "UTF-8")

it
HEE, WRXFCRAE, BHUES, MRATHERXE, URE -4 “ka” &l
AL, BRMRTA R, R ENSHIIES

(defn safe-copy [source-path destination-path & opts]
(let [source (clojure.java.io/file source-path)
destination (clojure.java.io/file destination-path)
options (merge {:overwrite false} (apply hash-map opts))] ; @
(if (and (.exists source) ; O
(or (:overwrite options)
(= false (.exists destination))))

(try
(= nil (clojure.java.io/copy source destination)) ; ©
(catch Exception e (str "exception: " (.getMessage e))))
false)))

A
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(safe-copy "./file-to-copy.txt" "./my-new-copy.txt")

53 -> true

(safe-copy "./file-to-copy.txt" "./my-new-copy.txt")

;3 -> false

(safe-copy "./file-to-copy.txt" "./my-new-copy.txt" :overwrite true)
;3 -> true

safe-copy BRI SZ IR AN BARSCHERIIR R, MWIREHIZI BAR, Bz —ebgh / [HXE
VRl

O AJEx st i SEINMEA I EXAGIFH, AL coverwrite, {HFIHIXA
ALESEINE A, IRAESRMA SR (FlanfE T2 N cencoding)

O (EERTIALTE 25, ZREIE B2 G EFAE, WREE, BGNIZES, W
R—UIEH, 'BALE try-catch HHHp AT copy,

Oﬁﬂﬁaﬂﬁ SHEEXERET oL, Andfin RS, RAE TR 1% 68 B0k 1l
Boolean fH., X2 R A AR ETT1E, oA al LLAIBHR IR 6 B .

ML F] java.io.Reader F[1 java.io.Writer fEA %, KIAH clojure.java.io/copy, if8
AL E A S
(with-open [reader (clojure.java.io/reader "file-to-copy.txt")

writer (clojure.java.io/writer "my-new-copy.txt")]
(clojure.java.io/copy reader writer))

TEEFE File, Reader, Writer simfE b A G LR, FHEEFEHR, XhFREEHT
copy, HEIER, ESW 497,

BOAEOLT, EIHH copy I ] 1024 “FHTHIZE X, X & — IR ATRIREUE S5 A HARHI%L
i, XHE—HRTREIREE R EHA L, b X R/hATELE L buffer-size SR E
Heo RABUNIE TR SFEOCHTIRREE L, (BAENFHRREAREE. MR, HX
S P DR SO DT R BT E, R FREER 2 B BR NI N A

25

* clojure.java.io {J API 3¢#4 (http://clojure.github.io/clojure/clojure. java.io-api.html) ,

4.6 MIBRXHFHEFR

% Stefan Karlsson

E
ETE AU R G R R — A Sk,

Ao | 159



BRATE

ffi [ clojure. java.io/delete-file MR- :

(clojure.java.io/delete-file "./file-to-delete.txt")
55 -> true

ARSI — A A FAERI SO, il Java. io. I0Exception:

(clojure.java.ilo/delete-file "./file-that-does-not-exist.txt")
;3 -> java.lo.IOException: Couldn't delete

AR T SCHE R A SRR A REMBR, X AA 2 delete-file bl 5%, IBAw[LLKS
PRy silently frifi BN true:

(clojure.java.ilo/delete-file "./file-that-does-not-exist.txt" true)
;3 -> true

g
AR AR A I BB AT GE R S i — S WIRYACER T8, APmt N ik delete-file BUH HH K
1F try-catch gt .

(try
(clojure.java.io/delete-file "./file-that-does-not-exist.txt")
(catch Exception e (str "exception: " (.getMessage e))))

;3 -> "exception: Couldn't delete ./file-that-does-not-exist.txt"

java.io.File H—/ .exists g, ‘Bi&—/ Boolean {, TWHXHEGHELE. A LLF]
FX A B try-catch A, B3] “Z2e4” MRS, XA EemESETiee
BRI SR B, SRR E:

(defn safe-delete [file-path]
(if (.exists (clojure.java.io/file file-path))
(try
(clojure.java.io/delete-file file-path)
(catch Exception e (str "exception: " (.getMessage e))))
false))

(safe-delete "./file-that-does-not-exist.txt")
;3 -> false

(safe-delete "./file-to-delete.txt")

53 -> true

WAL clojure. java.io/delete-file PSS RMMER H %, B 4500 28 HIA RE DM,
FrUAMIBS B e i T E s B 205 ks 1% B 3 THIFTA SO

(clojure.java.io/delete-file "./dir-to-delete")
;3 -> false
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(defn delete-directory [directory-path]
(let [directory-contents (file-seq (clojure.java.io/file directory-path))
files-to-delete (filter #(.isFile %) directory-contents)]
(doseq [file files-to-delete]
(safe-delete (.getPath file)))
(safe-delete directory-path)))

(delete-directory "./dir-to-delete")
;55 -> true

delete-directory ff{3 %] —/~ file-seq, K@ EHERIC THINA . KR EdiEHiZA
RIS, B TORMIBRATA M, BEMER H A S, TEEREX doall BYIAM, Znk
AT doall, ST-MBRAFFETEPERY, FrUAEMIER B lbt, SCHEOBSRAAAE, X AT sk
SR

S5
e clojure.java.io ] API 3C#4 (http://clojure.github.io/clojure/clojure. java.io-api.html),
o A7 “FILAFRRISCHET, R TR file-seq kA H e HISC .

4.7 FNHERPHIXH

Y% : Ryan Neufeld /I Stefan Karlsson

=
BE—TBH3, FRGREFOM,

fRRTTE

VAR RER file-seq E%L,

ARG AL, SRR T a4, Gl —SeREAR R E S (FF Linux 8¢
Mac H7) :

$ mkdir -p next-gen
$ touch next-gen/picard.jpg next-gen/locutus.bmp next-gen/data.txt

file-seq R [A]—/~ java.io.File X & AUIEMEFH
(def tng-dir (file-seq (clojure.java.io/file "./next-gen")))

tng-dir
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; -> (#<File ./next-gen>

#<File ./next-gen/picard.jpg>
; #<File ./next-gen/locutus.bmp>
5 #<File ./next-gen/data.txt>)

e e we
we

.o

it
FEFIL Clojure HUBAHIR 2 —, 45 B R BLAE R —A ¥, BEATLUFI map A Filter i
B BEORIRASC AT A T

Bilan, R RS Bk B RIscrE OREE ES) . IRATEVE L—A s, BUS 30t
FEFRIFS], I java.lo.File X RAY . isFile WU TN TILIE:

(defn only-files
"Filter a sequence of files/directories by the .isFile property of
java.io.File"
[file-s]
(filter #(.isFile %) file-s))

(only-files tng-dir)

;5 -> (#<File ./next-gen/data.txt>

oS #<File ./next-gen/locutus.bmp>
HA #<File ./next-gen/picard.jpg>)

R AE BRI I ZFRIE? L — names FA%L, XFSCIERFFIMLES . getName JEM:, 2R
JEtH A {# ] only-files il names, 53 H 3 FRISCIE4511% .

(defn names
"Return the .getName property of a sequence of files"
[file-s]
(map #(.getName %) file-s))

(-> tng-dir
only-files
names)
55 -> ("data.txt" "locutus.bmp

picard.jpg")

S5

o File 25AY3C#Y (http://docs.oracle.com/javase/7/docs/api/javalio/File.html), T fift File X}4
0] e eIy RPR DR STl N

o BXEF ARG ST B ELL A, 40 Google Guava Y Files 2% (http://docs.guava-libraries.
googlecode.com/git/javadoc/com/google/common/io/Files.html ) 8 Apache Commons ] F ilenameUtils

2% (http://commons.apache.org/proper/commons-io/javadocs/api-1.4/org/apache/commons/io/

FilenameUtils.html), M CHEEIFFH5 753 8 R AIEFAL,
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4.8 XHHINTEBRS

1E# . Alan Busby

o] 2
T NG S il S, iR B2 IMANG—FE, 1HSEhr BEA s~ o,

BRAR
FIH clj-mmap Z (https://github.com/thebusby/clj-mmap), ‘& %% T Java Y NIO (3 I/O)
FERIN AL ThRE

Frha i, IEEWE B R P IA [cli-nmap "1.1.2"1, B lein-try JF4f REPL:
$ lein try clj-mmap

BHRE UTF-8 SR SCA SCIE SR AIR B N A5, 15 get-bytes %L :
(require '[clj-mmap :as mmap])

(with-open [file (mmap/get-mmap "/path/to/file/file.txt")]
(let [n-bytes 10
file-size (.size file)
first-n-bytes (mmap/get-bytes file @ n-bytes)
last-n-bytes (mmap/get-bytes file (- file-size n-bytes) n-bytes)]
[(String. first-n-bytes "UTF-8")
(String. last-n-bytes "UTF-8")]))

TGRSR N 54, T8 put-bytes,

(with-open [file (mmap/get-mmap "/path/to/file/file.txt")]
(let [bytes-to-write (.getBytes "New text goes here" "UTF-8")
file-size (.size file)]
(if (> file-size
(alength bytes-to-write))
(mmap/put-bytes file bytes-to-write 0))))

it
NAFBAT R POSIX ARERY mmap, A& FHEAERGM BN ARIEATICM: VO 151k,
SRS B RN 2SR, SR b X Z IR I A0 T, 1O PR T

A BT A ST T RS0 S5 IERY b HISC AT, XSO SO 4 Java HY
string JFHIARA .
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SR Clojure 7] L7515 b & 43 8 H Java NIO FIZhEE, {H NIO 7EALFE AT 2GB 13 {4
BIEHE, clj-mmap Eh3E TiXFhE Juth, (HE&A RN NIO (IAEIIRE. EFREMR 6, )
Al LLE T B 2R H NTO Java API,

S
o mmap PUZERL T FITIE (http://en.wikipedia.org/wiki/Mmap) ,
* clj-mmap 1Y GitHub ftHZ (https://github.com/thebusby/clj-mmap) ,

4.9 FEEXAERXHE

fE# . Stefan Karlsson

o] &R
THRIEEARM S R G R SCAR S,

RRFTE

FHNEERY spit BRECK 777 i 5 ASCHE:
(spit "stuff.txt" "my stuff")

FHNEERY slurp sRECEEUCC RTINS :

(slurp "stuff.txt")
55 -> "all my stuff"

AR FTEE, ATLAFIA cencoding IR i i b 77 2K

(slurp "stuff.txt" :encoding "UTF-8")
55 -> "all my stuff"

JH spit K%Y append true SEI, FFEGEAR NS A SO G :
(spit "stuff.txt" "even more stuff" :append true)

AT AT LRI, A e — IR A N B AN, 15 H java.io.Reader 1
line-seq BR%L :
(with-open [r (clojure.java.io/reader "stuff.txt")]

(doseq [line (line-seq r)]
(println line)))

LR RRIVBAR S A, XABREEIRE R, TEET java.to.Writer:
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(with-open [w (clojure.java.io/writer "stuff.txt")]
(doseq [line some-large-seq-of-strings]
(.write w line)
(.newLine w)))

it
A fEH cappend, SCANEERINTESCHA R, ZEATENRIFFF R m b "\n", FE®ATA I -
o XAXMHHFAITREEAIAT, Bfhf)/s—17:
(defn spitn

"Append to file with newline"

[path text]

(spit path (str text "\n") :append true)
spit Fll slurp 557 —e (M, SCBL R PGB ORI AN G, HAER B 52 BRI M
Xk, R EERER LY, RN AP EAR (FERAEFEE ), Eban java.
io0.Reader & java.ilo.Writer, K ABIIAEEENGFEFEF LI SCHERINE.

fH, AR writer X RANE, A—mREE. BEZIA writer X, EAREHIGR,
DR EE HIES A, SRS EIR ., with-open ZEHATRERNNA G, Gz H
EYPERIR.

RHEEE, R TR PP SKBLZ AT, RARS S T,
ER I HET R, H B with-open b, 4 AT REIR [0 R SCBLRY T 4 7
4, with-open ZTikAIERITEFTH, FILUAE EHMECHRK, S8
= FHIEEKEL.

— R, BAFABELLE TR EE AR R IT AR B I . R — e B,
VFAEH D, REEE A FERIR, stEMRSCIUEH 7 B %R — 4TI,
W, XAEMEEFE TICMBLem A RITIT, A T try/finally & with-open
Ak,

S5

s 4147 “I5 Clojure (48”7

* Jjava.io.Reader (http:/docs.oracle.com/javase/7/docs/api/java/io/Reader.html) F1 java.io.Writer
(http://docs.oracle.com/javase/7/docs/api/javalio/Writer.html) [ 3CHY ,

410 {ER G CHE

YE#&: Alan Busby
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o] &
A BAEAH SO 2 Gt b o e e S
RRFTR
i FH Java PNEERY java.io.File &Y createTempFile A5k, 1E JVM BERINIFGET B v
BRI SO, SECE 2 4
(def my-temp-file (java.io.File/createTempFile "filename" ".txt"))
SRIGATLA S AN S, G RET A java. to. File SEfil—+E:
(with-open [file (clojure.java.io/writer my-temp-file)]

(binding [*out* file]
(println "Example output.")))

itit
FESHARRR TR IR, A0 eI 2 T30 APL A 2RI SO RA M. fEH
createTempFile fRE 2L, 'BREMIRIGIN S HALSC I RGN AE M E . [HHIVERIERZEA
A, XA E AR,

SEIRAT G R A G Bt SR 2 RE RS ARSI 44, kR -
(.getAbsolutePath my-temp-file)

AJLAM File.deleteOnExit 757k, RWIfE IVM IR, A ZHMHERIZIEI S
(.deleteOnExit my-temp-file)

R, 76 IVMGBIIET, ZOCH RS, AR R S s kAR, E TR
BRI AR B TR DR B S R S f

(.delete my-temp-file)

S

e java.io.File iy API 344 (http://docs.oracle.com/javase/7/docs/api/java/io/File.html) ,

411 HEEENEIESXH

{E% . John Jacobsen
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o) &%

HRAEXMERLERS, MARITFES.,

S

BT A (TREAER D) SCHREFTRENLYTR, 77 Java ) RandomAccessF ile, seek ]
PRIGEAIBE, AIRFIR & Bl write ik, {E/ 6B 5 AR,

B, SA A 1 GB HISCH:, B RARESE 1234 200, AHBLL 0 Hi

(import '[java.io RandomAccessFile])
(doto (RandomAccessFile. "/tmp/longfile" "rw")
(.seek (* 1000 1000 1000))

(.writeInt 1234)
(.close))

XA~ BRI Java SCHEXTR A length 757k, FRMASCHR/IVE IERIRY -

(require '[clojure.java.io :refer [file]])
(.length (file "/tmp/longfile"))

55 -> 1000000004
(] UL E 2% RandomAccessFile i length, )

{E Clojure H', Mi& YN B IZPUAEFIE A& FURY. R, * RandomAccessFile i
M seek, SRJE{HHAIERY read J5i;:
(let [raf (RandomAccessFile. "/tmp/longfile" "r")
_ (.seek raf (* 1000 1000 1000))
result (.readInt raf)]

(.close raf)
result)

55 -> 1234

Wit

PR RS0, BN 0 BT, T AR b JVM S BRI A 1 7 5 24
“RBCHE, TSR E B SRk,

FIFR Unix (19 od £ FFks 25 3% (1R QU Scf:, it v A Gk 16 UERIS L, TTLLE S
SR 0 1Rk, 1234 fERE,

$ od -Ad -tx4 /tmp/longfile
0000000 00000000 00000000 00000000 00000000

AHlo | 167



*

1000000000 d2040000
1000000004

1E 75 & 1000000000 4b, ATLLEF{E 42040000, X2 1234 (19 16 3k, % FH I o
(big-endian) BHFIREE, (Java BECIRINE KR F R, X B E B B 1 B e B
TR A Mk, )

S

o 4147 “IE5 Clojure $(¥8”, T FRBUEACHHE 215 8.,

¢ java.io.RandomAccessFile {J API 3¢ #4 (http://docs.oracle.com/javase/7/docs/apil/javalio/
RandomAccessFile.html) ,

« Unix Y od /74> (http://en.wikipedia.org/wiki/Od_(Unix)) ,

4.12 F17 X 1E

{E# . Edmund Jackson

=] Z
TEB TR — A SRS, HAEBHBIAR CPU N, MAEXHHEARING .

RRFE
fRULIX A (RS R 2 % Line-seq iRk IR F51| . H pmap:
(require ['clojure.java.io :as 'jio])

(defn pmap-file
"Process input-file in parallel, applying processing-fn to each row
outputting into output-file"
[processing-fn input-file output-file]
(with-open [rdr (jio/reader input-file)
wtr (jilo/writer output-file)]
(let [lines (line-seq rdr)]
(dorun
(map #(.write wtr %)
(pmap processing-fn lines))))))

55 HHXAET
(def accumulator (atom 0))

(defn- example-row-fn
"Trivial example"
[row-string]
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(str row-string "," (swap! accumulator inc) "\n"))

;s HHE
(pmap-file example-row-fn "input.txt" "output.txt")

g
T map B dorun X FERYAE A Clojure 544 2 A1, X A5 { FH Y G £ R B2 1ine-seq N1
pmap,

line-seq #l] /| java.io.BufferedReader [y 52 {5 ( i% = {51l 5 clojure.java.io/reader i
m), 3R E—AFRFRAERTS . A TR R R A SR — 1T, AT LA AR
BATHIARIN, X JVM BYIET Line. separator SRIE, ‘BFHARIEARIIEG Rk E. B
R, FF Windows EA& B in#efT, 7E Linux B¢ Mac OS X X FERYZE Unix £455 E, R
R—MHRAT .

pmap 5 map ZhEEHAE], K — A EREAEH T FAIh B EATCE, A2tk BHEA BRI TE
Glo NRZAAET, EEMITHS REI, *EATHRE N ITCHR BRI (&
ZF—EREE, X 5RGH CPU KA R), AREBEA ML, KIILFIIRILAR

PHZE,

Wi TR RS 2 A CPU A% LI A7P AT, pmap RESCEL R ML MERESEE, (H &Itk
WK, HACRUL, AT RIS SRNIAE, ST S IERR. @, aRIUT
M R R, Mt R B TR B ERT, MEFRISLESR, XA Bt Rede it Rk
GEAb . 1T RE A P S B TR PR R AL (Aot A SR I B AR R ), PMETT A kA R
BAERT, FEXMIERT, pmap 92br_ LAl RELL map (2R % .

BRG] pmap FRATHUALBE SCIRAT 81 (B, B MRSk A B A AT Rk ol ok
(map #(.write wtr %) ...), DABRERXEEATHRIRE A—17 (B4 write JEIRLH s,
BRIRAEM LMD &n, BEOAREEFS, FIUATREERIeEER, K5
B H with-open if Ak, HMIFEIRAERIER, XHELRKH T, XA dorun 5t
BT,

XA RS E, RS TR AT RO S ASCHEARTE], EACERR IR A R
UEARTEIRY . ook, XA BRR PR B VO B, HAFTA IS AHME— 2R 5E ik,
FRUABRAEALBE p6 BT HFE CPU, S NI IR T Al REA e 1. ), pmap 7E5y Bic TAERI
FE5e3%, PrLASERRd FE S T Fe B VF AN BE (R PRIV AR Aot B AR e rh AL PGS OB H

pmap HRLH B—EAR, LR AT, FIH T —A java.io.Reader, ik
AT 45 ELIR BUCEFERT 15 22, (AR AT LIRS rI IR, EX TR RITs, M fetis
BOCEA S, EXFMER T, FATOEEN B it sk A K28 (HEATREER),
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7
o 4137 “HHEZMFFATSCHERCER”, BT T AR T B, R A R R AT s ER
X (WH T Clojure FYHZIRRFBUSE m80%) ,

413 FHIRARMHITELIE

Y£# . Edmund Jackson

o] ZR
F B S (E H Clojure FVAZ9RR T, SEELHEATACE, MAECHBARING .

BRTE

{& Ffl Tota /% (https://github.com/thebusby/iota), LA Clojure J3%]Z [ filter, map il fold
BRE, ‘BATIE clojure.core.reducers iy 23 (Al ZEARSLX AL, IF LT H KO &
dhnA [lota "1.1.1"], B¢ lein-try JF44 REPL:

$ lein try iota

Bilan, SEGEH— AR SCHE T AR A5

(require '[iota :as o]
'[clojure.core.reducers :as r]
'[clojure.string :as str])

55 SRR B
(defn count-map
"Returns a map of words to occurence count in the given string"
[s]
(reduce (fn [m w] (update-in m [w] (fnil (partial inc) 0)))
{}
(str/split s #" ")))

(defn add-maps
"Returns a map where each key is the sum of vals of that key in m1 and m2."
(L1 ) ;55 AR, A&
([m1 m2]
(reduce (fn [m [k v]] (update-in m [k] (fnil (partial + v) 0))) ml1 m2)))

55 FSCHHLER

(defn keyword-count
"Returns a map of the word counts"
[filename]
(->> (iota/seq filename)
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(r/filter identity)
(r/map count-map)
(r/fold add-maps)))

i

Tota WAL S R GEI SO BT, NG File-seq £ BN A PG T, Tota £
FIH P F & 5% Clojure FYUAZ) FEDRALIY, ZEFIH T Java 19 Fork/Join TYEZ5HL (work-
stealing) HEZ2 ', CAIRMEEIEfTA0HL,

keyword-count R Bl T — /A rIAZMF5, A& Scdhifr, Hadighkizir CRIH
identity B ENFHI RIS niL(H) . 2RG BHA7HY F count-map B %L, B)aiCRBE5HE,
JH add-maps EERPTE

r/filter FI r/map b8 ECHOTISEE 5 AVER X VA 29 22 B AR B e B —#F, BT RERELA B2 VA
LSy PRFNZ AR 5 3, BR[|l /T VH YR FR A1, REME U 24 P rh G i 8 1 A Ak
A,

r/fold 2 ALY FERIRLL R AL, HAEATEAELRE L S INEERY reduce pRALARH M. 4%
— A EER A HLES, BIREAME, B EA TR e T R T R O R
HNEE.

fHag, 5@ reduce AfE], X EARUEPITHIRF, XA 4 fold A% —A %)
TV AZEBIIR R . AR A R, BRI TR LA T “FFaR™, Jf kit
ITo XEWREFLL fold AUBEL (fEfLd— /MBI ) LAREWHEZ 0 D24, BIAxT
TP R BT IES BT, R E A BN TSR0 SRR

WRFTFEE L RGN, fold BTV [FIINHRIE reduce bRALAN combine sRBUIEASENTHIZEL., A
Al TAE S A2y 4 TAE T B UIAHSE, FrLA e BRI R T AL BRI THETERE . &
2158, 1N fold EEJ API 3RS (http:/clojure.github.io/clojure/clojure.core-api.html#clojure.
core.reducers/fold) , LA} Clojure B3R Reducer Ti1f (http://clojure.org/reducers) ,

KFRLE

NZ B — A FEAT U RAESE, H B A BB AT RO BE . 52 B ARRE VA 249 2 1) A Ji L
M T XA L ORI THETEE (R e 25 kil 2 W Clojure Wb E 236 T 51 A U2 {0 1 &l
-+ http://clojure.com/blog/2012/05/08/reducers-a-library-and-model-for-collection-processing.
html) . {EfETBLRUE, VA2 B ok DA T AR 2Ok FETHAERE

H 1. E2E8, 201 Java #8RH < T Fork/Join Fil work stealing [J343 (http://docs.oracle.com/javase/tutorial/

essential/concurrency/forkjoin.html) ,
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o ENTREAARIE, EZARVFRII, HLHELLRRELL A HIBRIE AP — M RIE, B, Hi
AT filter AURIDANTEE AT map HIFKED, Clojure HIFRHE filter Fl map HfsSKHl—A
iR A filter K=k —AN 75, SRIGECE, map, HAEHZ) A, S ENMH AR —
A~ map+filter #21FE (AERFTREATIE), —kAT.

o BRI T HALEARINERERBAR S A . Sl PR AR IR GXAZPE),
BA BN mPERER MRS T Nk BB TESR, BB Bt A2 & A JC R Al 57 B T
e, (B, HLFEEREE] T Clojure Fr AKAREMRIN RS K, JHRIH Bk A 20t 5 ic
HARAbH TIE,

FENE, Tota ] T Java NIO &, AACERRISCEEAR ML A A st L I1E, SEBL S B0 BE LG
], Tota HZJEFIHLIHELE, Tota HIFFS 1 T5 S LE IR 2D BEREA 20t /o IiC AL HE T4

S
 Iota #Y GitHub fCES% (https:/github.com/thebusby/iota)
« NIO 3¢#4 (http://docs.oracle.com/javase/7/docs/api/java/nio/package-summary.html) ,

4.14 L EClojure#iF

fE# . John Cromartie

&)
FEEFRRES: ERY Clojure BUHEE#,

BRAE
H pr-str il spit K551/ bR .

(spit "data.clj" (pr-str [:a :b :c]))
H read-string F11 slurp iSBU/bE5HE

(read-string (slurp "data.clj"))
55 -> [:a :b :c]

H pr Tl o R 5 AR BB AR S5 4 -
(with-open [w (clojure.java.io/writer "data.clj")]

(binding [*out* w]
(pr large-data-structure)))

I read Mt b 8l IR R BR S A -
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(with-open [r (java.lo.PushbackReader. (clojure.java.io/reader "data.clj"))]
(binding [*read-eval* false]
(read r)))

Wit

£ Clojure W1, REDEELAE, Eiafiit, UReT LA g fRE S SR ARrD B 6 F
PR, X AR AR R R R . BRI R BOR TR AR RA AL LrAF T 1%,
{H A R I T — L)

i?@ﬁﬂ\ &é*ﬂ edn
read o 3 R iE SRR IR FIEIE, XAE A Clojure W RAEF REAZ LR
E ey, CARBRARIER A, AR 23 ER, ¥ *read-eval* gp 2] false % &
NRERPH, I REZBMTMZERRER Clojure £ 484# (A RRIRATE
T#9%4E), #ZA clojure.edn
edn (TH R A7) R Clojure o9 5IB LM F 7|t X o — AL, H S AP 5,
BT AT A AR dnAe b AKX, SRR EFER (RAFZRFTAES B R),
#A% XML % JSON —#%£, clojure.edn &% edn #9 Clojure 55 3L,
'© 8 A7 XAk1& Clojure 8 3RIAZF-Fo B ANAZA, A2 CRAE T BUMIR 2 ARIE, XA
Clojure #9# AZ A2 49, 2 TIMR AN AEGMA, SN ZERE,

AR EEEEARR R, WS OL TR sturp A spit ghANRTH T, BEASENAH— 10l
EW KA R . B0, FFFIfE 100 HREHLE (d1 rand GIE), HE45%] 18 MB #3CfF, 1E
BB EHEREE ZHTNAT

(spit "data.clj" (pr-str (repeatedly 1e6 rand)))
53 -> OutOfMemoryError Java heap space ...

1R, AR pRAniE H BB S B, X R AR R A0, T nAme B A0 s At
RIVRI LR, B — P Tk,
FRIS B AR, BRI AR, R A — S AR 2,
B 1S SO R B BAR A S, B TR S 2 BB R &5 A s InE 8] — A e, LR
VEA P HI2HL :

(spit "data.clj" (prn-str [1 2 3]))

(spit "data.clj" (prn-str [:a :b :c]) :append true)
;3 data.clj now contains two serialized structures

H2: RTPEHRNEEFT, 20497,
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i I TR RS AE S T b AR AR AL, BlantEoh i didiss A

A, BN PRI EZ A, read-string & AGEAY, TR A IREL— £ 51 %
KR, VAGELL read, HEISEH,
(defn- read-one
[r]
(try
(read r)
(catch java.lang.RuntimeException e
(if (= "EOF while reading" (.getMessage e))
: :EOF
(throw e)))))

(defn read-seq-from-file
"Reads a sequence of top-level objects in file at path."

[path]
(with-open [r (java.lo.PushbackReader. (clojure.java.io/reader path))]

(binding [*read-eval* false]
(doall (take-while #(not= ::EOF %) (repeatedly #(read-one r)))))))

A

o 447 “THRIEIRSCH,

o 4157 “fERCESCHFEH edn”,

e 4177 “i%B Clojure $HEH AL EE A ZNAVHARZE T H{E” .

415 FHEBEEXEH{EHedn

% . Luke VanderHart

o] ZR
i B % Clojure ABFERIEHE o2 1 =R Ao B N .

PSS

FHRAFAE edn SCHEHIRY Clojure B &k 2 L — MG, WEFHRRATECE,

Bildn, —A~ R ATEEANE T H RIS R BEE ERERE B, B edn BLE A HER
XK

I

{:hostname "localhost"
:database {:host "my.db.server"
:port 5432
:name "my-app"

A
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:user "root"
:password "s00p3rs3cr3t"}}

FIH edn B, KX BEEE TR A Clojure W5t 26 U AS bR SR 1R T BRLAY .
(require '[clojure.edn :as edn])
(defn load-config
"Given a filename, load & return a config file"

[filename]
(edn/read-string (slurp filename)))

VE T E LAY load-config bR 2 i B — AN BC EMUT SR, ATLMRE MG R —4E, £ERH]
& B AN

1tig

AT AR R AT AR S, 1530 & e B 40 E i S R L FR AR M B8, 5 A BRI ()
AR E M R S . — Bk UA PR B .

A EREEIT R IGE, EEEMSRIEDTE RS, AN AR wT LA,
BEARE LR var, BEIZELE.

A, HTRLERN, XS R, B, AR RIS T 8 S B R Be & SC
i, BIAINKIAEE, SO AR —A IVM s fr A BLE AR RS, (AT LRI 2 R iR
PEALeL, (HIXRRPEFEARRDEREL.)

WHE A, {2 RECE A AL E A R (FEAE S KRR, X K25
) TRME), fE Clojure 1, XEREHGE TRZ. 4l Clojure fURDHI LS4 ALR BRI

AWM, BREEIAT A R R BRSNS RERE . (HR, AR BRI A R
.

AR, KRR £

K

BB A TR, BAFBARE, BRETA S, FHARE
{3 % A AR B RS I SR BERY, BrLABCE W H AE -main BB, HEBFITATEE
s o

XUTRERARE &, AR A2 HWh I A S X AR RS ER K
FEBE L RE A FRMRE, SHIRIMRLEER 5 (R TACE B3+ i, X WERBI T ki E
HR, ENKS SR AR ELERS .

RS IEREH
FERCE R AR, —Fhi W2 A LA FRIBCE I, SELeil s B bb i sE , fEAH
R, A EA RIS Z AR, TR F IR, $RFIHEA
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PR AP

B BIAN AR, (B TRA%IE, FRERBEIR R AR, SRl T
AR 1 4 ik 2 APLIAHE, BT RO R B S b B — SR B
Bt (AP Huht) SEH(EGMBBLOIN AR, BAFRMSHRE SN, SHRENIE
FEAIF,

WPRXFIA R — AT, st 2 A B E SO, B Bl B SR — A [R1 28 1 2%
&, BRIERENE&Ih— R EMMER, FBRS M, @5 S0 5 deep-merge
BREL
(defn deep-merge
"Deep merge two maps"
[& values]
(if (every? map? values)

(apply merge-with deep-merge values)
(last values)))

R ATFABGTR, a2k values FEBUFZR, BEATFENT. Ak values KatBfis,
ML A “Wet”, HIESRMS R,

RIE, EEECEMNBIET, LA REH, S E—&:

(defn load-config
[& filenames]
(reduce deep-merge (map (comp edn/read-string slurp)
filenames)))

PPN FRALIY edn Bt & SCPE (config-public.edn 1 config-private.edn) iz FXFfy ik, £33
—/E IR R

* config-public.edn:

{:hostname "localhost"
:database {:host "my.db.server"
:port 5432
:name "my-app"
:user "root"}}

¢ config-private.edn:
{:database {:password "s3cr3t"}}
(load-config "config-public.edn" "config-private.edn")

53 -> {:hostname "localhost", :database {:password "s3cr3t",
S :host "my.db.server", :port 5432, :name "my-app", :user "root"}}

YR, EMARCE A RIE, KL load-config WA 28 SC i HIIE.
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ARFETHARERE
IR RGUETTE L FERE A, (R AT AEA AR M A (PR B R . B, ETFR
B v 7 S R A M B, 67 S R 7 S B P S B

A LAFIFH Leiningen 1Y profiles ZhRgsR Jelix — 5, L S50 B B & o A SO A R
ff) :resource-paths JEIF, AJLAZS 8 FEFhREE T i AR B S

(defproject my-great-app "0.1.0-SNAPSHOT"
{Gso.
:profiles {:dev {:resource-paths ["resources/dev"]}
:prod {:resource-paths ["resources/prod"]}}})

T H BB 5w e 2L, BUAEIR AT CABIE A AR AT EC &, H A A R B SOk 4, B

resources/dev/config.edn [l resources/prod/config.edn:

e resource/dev/config.edn:

{:database-host "localhost"}

e resources/prod/config.edn:

{:database-host "production.example.com"}

WRPRITRARS: A ORI, 1i5FF Load-config BB NEII H B — -y & 22wl .

(ns my-great-app.core
(:require [clojure.edn :as edn]))

(defn load-config
"Given a filename, load & return a config file"
[filename]
(edn/read-string (slurp filename)))

BULE, RS B B B e T35 E s A IR A S«

# "dev" J& Leiningen FERIA SO —

$ lein repl

user=> (require '[my-great-app.core :refer [load-config]])
user=> (load-config (clojure.java.io/resource "config.edn"))
{:database-host "localhost"}

user=> (exit)

$ lein trampoline with-profile prod repl

user=> (require '[my-great-app.core :refer [load-config]])
user=> (load-config (clojure.java.io/resource "config.edn"))
{:database-host "production.example.com"}

3. BEREHRME, 15 H lein new my-great-app SIE/RE LAY A,
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S5

o 44T “ThlnBHESCH

o 41677 “PHILFAEA edn (HEA,

o 4177 “I%HX Clojure $HaACEE AN AR S T RI(E”

 Leiningen profiles 574 (https://github.com/technomancy/leiningen/blob/master/doc/TUTORIAL.
md#profiles) ,

4.16 BIEFIEAHednBE R

fE#: Steve Miner

(] &
7 B Clojure ifo% 2 edn [EffH, {H edn A LR,

FRIRFE
W LLFH tagged JE, BidFelEh edn FFRER FIERBEA SR L. TFh 2w, EEWE
ki Z A [com.velisco/tagged "0.3.0"], ¢ lein-try JF44 REPL:

$ lein try com.velisco/tagged

ZYJ& Clojure W& print-method £ 5 75k, LR ZEIEACRITENIE %, #tEFIH
miner.tagged/pr-tagged-record-on 4l sa %k, ¥ RBEFFHZICFKA print-method.

(require '[miner.tagged :as tag])
(defrecord SimpleRecord [a])
(def forty-two (->SimpleRecord 42))

(pr-str forty-two)
53 -> "#user.SimpleRecord{:a 42}" ;; AZEAE, AZIEHRY edn (B

(defmethod print-method user.SimpleRecord [this w]
(tag/pr-tagged-record-on this w))

(pr-str forty-two)
53 -> "#user/SimpleRecord {:a 42}"

AE, BErTLARIA edn WARZE R F1fI{EA4 I, FE pr-str fl miner.tagged/read-string 2 fd]
R [El £ 0% -
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(tag/read-string (pr-str forty-two))
;3 -> #user/SimpleRecord {:a 42}

(= forty-two
(tag/read-string (pr-str forty-two)))
;3 -> true

B2, edn BRHURR T (AN FE 40 fal fifdrix Lo bR 2 0U(E . 4 T KX —178, {EH edn i
BUERF, JH miner.tagged/tagged-default-reader {E4 :default 3T .

(require '[clojure.edn :as edn])

(edn/read-string {:default tag/tagged-default-reader}
(pr-str {:my-record forty-two}))
55 -> {:my-record #user/SimpleRecord {:a 42}}

Wit

edn HERARH A, BIAEHEE T Clojure £l B p— A M2, L RERIBAE 1%
AR By AR, BARIL R, HXRESHBIE, RIELTF, edn &—Ffal
PRk BT AR PARE XA AITEN i i (#tag <value>) FHifi HHYILEUERFF,
tagged E{FAHXLEAEFIRTH A L)

MAHTTE B RTEAEH, Clojure BRINATICFATEMELLER , (HIFAE edn BIRAVHIFRZE Y
<52V

SR Clojure %} SimpleRecord 3T E[l tf} "#user.SimpleRecord{:a 42}", 1{H & edn 75 3L [ &
AR T B, wi{% "#user/SimpleRecord {:a 42}", [ % miner.tagged/pr-tagged-
record-on %3 Znfaf LAiX Fitg 2 g sk (3] —4> java.lo.Writer), XA~ EBORY &
Clojure /] print-method £ 757k, HEAEMALR Clojure B LLHFRZ AR D%,

BERAGXELME, SRR R edn BEURR P AN AT BT A IC AR . ARHEIX T, tagged AifE
fit T miner.tagged/tagged-default-reader (A%, A LAHRY & edn, IREURIVIETRARE
AR edn REFRTAREMMTARE, Tt 22K (default IR E IV R BCRCHEAR S . i
5 7€ tagged-default-reader {2 ERY :default 3£, edn BRHUEEF 5L REO5 I At AT HF
FrRZEMIICTRE.,

S5
o 417 77 B Clojure HHEI ALBEARINAIATFRZE - HIE”, T :default iETHAYE £ 15 8.,
o GitHub /Y edn ¥ B E P38 (https://github.com/edn-format/edn ) ,
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417 EEClojureiiEETAL IR MR & FHIE

YE# . Steve Miner

=] Z
FHL Clojure 18 (RAH edn #23\), H A I RERLE RFNAVIFRE FIF{E.,

\ 3
BRAR
i ] clojure.edn/read & clojure.edn/read-string [ :default &1 .

(require 'clojure.edn)
(defrecord Taggedvalue [tag value])

(defn read-preserving-unknown-tags [s]
(clojure.edn/read-string {:default ->Taggedvalue} s))

(read-preserving-unknown-tags "#my.example/unknown 42")
;3 -> #user.TaggedvValue{:tag my.example/unknown, :value 42}

it

edn ¥R} Clojure ¥R A E BT E L THTENR REN, Wt #hs% i 7 h B R it
YoEE, B edn B3R B Y G i clojure.edn/read 2 clojure.edn/read-string, X
SE R By BN B 777 5 R 3 edn A5 AOEARE, IR B ALERE ) Clojure 304 .

ﬂﬁﬁuiﬁl%‘ﬁ%ﬁ*/‘ opts MLt 2, ‘B ARV VRS HliE B Ay L/, - B2 55E 1R
o ATLARRAE—/ treaders BLGFR, & SCEMIRIRIET ., ATLAHIX /I\Hﬁ'%ﬁﬁ%ﬁglj\]@%
ﬂ”JEI’J TH, BATELE clojure.core/default-data-readers H15E X1 :
55 Ol E RIS
(clojure.edn/read-string {:readers {'inc-this inc}}

"#inc-this 1")
33 > 2

35 SRR IR T

(clojure.edn/read-string "#inst \"2013-06-08T01:00:00Z\"")
55 -> #inst "2013-06-08T01:00:00.000-00:00"

(clojure.edn/read-string {:readers {'inst str}}
"#inst \"2013-06-08T01:00:00Z\"")
53 -> "2013-06-08T01:00:00Z"

XA TT ZH DT T default 3000, EARFIE A CBEARINARE . A IRIEE (2 AR50
PrEESUE, PrieBErI R BCR SR, A28y BRAREFIE .
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AR 1) read 42t :default BT, IRFIRINAIFRZE S M Runti meException:

(clojure.edn/read-string "#blow-up boom")
53 -> RuntimeException No reader function for tag blow-up ...

MTREBH, BEBCRMIFRZE 2 — A ER, P R a4, Ha, AR
PFRREEA B— AR B, ATRETFZEIRE “RAN™ Fr%E.

FIFH defrecord & I L) BAEL, TRZ SR ARENAVIEIRFF 1M &, Taggedvalue T.J
HIZBURFS :default $ PR B Fra R U R U ALY, X IR ME,

TaggedvValue iR R B T AR, Dok M. FAMAIBRARNGBHBEE Tk,
AL mT DA SRt B 28 1) 5 T = A AT BN

(defmethod print-method TaggedValue [this ~java.lo.Writer w]
(.write w "#")
(print-method (:tag this) w)
(.writew " ")
(print-method (:value this) w))

55 BLTE, Taggedvalue fth oA SR SRy b2 Y £ 1HI it
(read-preserving-unknown-tags "#my.example/unknown 42")
;3 -> #tmy.example/unknown 42

clojure.core/read

edn BBAL A RA—HHA W, AVART, =R B3I Clojure 338, TUAERABHAA
12 #9332 BL% # clojure.core/read % clojure.core/read-string, iX /A% %89 B #92
MK AEAE R RIRT KA R,

A X H T BB AT AKAD |, P VAR AR B 1% 4 ) clojure.core &4 BAAZ A A AZ £ 49
kRBEREE, XT%RER P OKE. EAEARS S (L TIR), REILFREMTH
X ARG AT (SR, A EME, 2ANAF2IREL),

e RN, R REEHN, RH LN EZIAT -2 RG, AR5 LA clojure.
core ik IAZF, 128, AXERANE Dy @, XEFFAEFHEE clojure.edn
g BALS B, AN opts, MARKEEANSGE, F AT EEALFGT
K. Plde, *default-data-reader-fn* & 7 48 Kol T kimtitzr s, £ %12
8 3% & N, *data-readers* f= *read-eval* (http://clojure.github.io/tools.reader/) , iX 32
B, AT HEASIE, KA edn HBEF R,

1 X Sebr BR—ARHE, BOAENTRIES HRBIITRIGAT R E
2 Clojure M5 {2 %1] & v [ 3 8 “ANN: NEVER use clojure.core/read or read-string for reading untrusted

data” (https://groups.google.com/forum/#!topic/clojure/YBkUalaRaow) T+11& T 3&F clojure.core 52
BN E 215 8.,
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25

e edn: GitHub Y JREIETER: (hﬁpsﬂgﬁhubconﬂednibnnadedn)o
o 4147 “I&5 Clojure 3887, UL 4.16 1 “PHLRAEA edn [ER A7,

418 MNXHEHIZEEMH

fE# : Tobias Bayer

o] 2
TEERUEME S, U R H R R E X

\ LY
RRFER
e BLAE I 5 ¥t A B Java B L4 VEME, (B N EERY Java.util.Properties 2% (http://
docs.oracle.com/javase/7/docs/api/java/util/Properties.html) , java.util.Properties 32 B T java.

util.Map %2 H, Clojure RJLMGH MM R —FEERpA A
T A 2R AR @ M S fruitcolors.properties :

banana=yellow
grannysmith=green

SRR N TE— A~ Properties SEERA G, HEH BN load 5, HiEA—
/> java.io.Reader SLflhfT, i%SLfl/&ilid clojure.java. lo fiy &4 25 [EIFFHIHY :

(require '[clojure.java.io :refer (reader)])

(def props (java.util.Properties.))

(.load props (reader "fruitcolors.properties"))
;3 -> nil

props
55 -> {"banana" "yellow", "grannysmith" "green"}

Fax 7l B R VEVE SR B N & 11 Properties API 2 4), i w[LLH propertea £, F &
B B Clojure 2R AY T Rk i) @k 3o

{ETH Y project.clj LR M E & [propertea "1.2.3"1, B lein-try j55) REPL:
$ lein try propertea 1.2.3

SRR IRBURPESCH:, TR BRI EE X .

A
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(require '[propertea.core :refer (read-properties)])
(def props (read-properties "fruitcolors.properties"))

props

55 -> {:grannysmith "green", :banana "yellow"}
(props :banana)

55 -> "yellow"

it

BOAR 4 H java.util.Properties B 2% 5 8 3, WA FEBEFH IR B &, HE
propertea fffi SEHEfE T —LL{F R, ‘iR Bl — AN S5 A AT Mo A 1Y Clojure e 5 2%, 17 A A&
java.util.Map, BIRWETE Clojure HIMRIFH, (HARIT R M —PBIESED, A~
A e Bt 2 AT RESE A id

WEENA:, propertea iR A B R T 2T, 1E Clojure ML, FLHF
TFER A F S I,

MiH., propertea i Hith—Lb4rfiF, LLAnBEMS BB MR 5 S /R RS, FfHE bk
ME.

EBINEIL T, propertea [t read-properties sECH AT G BIEEAME D FITH ., 1HHEL
TR, RETE BB R TI k.

intkey=42

booleankey=true
Mt L& parse-int I :parse-boolean JEIi[FIF, AT LAGH KX B8 J M Mg Ay a1z
GESP

(def props (read-properties "other.properties"

:parse-int [:intkey]
:parse-boolean [:booleankey]))

(props :intkey)
5y -> 42

(class (props :intkey))
;3 -> java.lang.Integer

(props :booleankey)
53 -> true

(class (props :booleankey))
;3 -> java.lang.Boolean

At SRS ATREA B & B (RS, (BRI B A BEAYECINE
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(def props (read-properties "other.properties" :default [:otherkey "awesome"]))

(props :otherkey)
;3 -> "awesome"

W ATUAZE R AR A R g, AR BRI SC iR, St e

(def props (read-properties "other.properties" :required [:otherkey]))
;3 -> java.lang.RuntimeException: (:otherkey) are required ...

S5
 propertea GitHub fti%/%E (https:/github.com/jaycfields/propertea),
e Properties API 3(#Y4 (http://docs.oracle.com/javase/7/docs/api/java/util/Properties.html) ,

419 =5 it

{E# . John Jacobsen

Gk
FEE LT dHIEdE .,

s
P YES

FH Java [{J BufferedInputStream, BufferedOutputStream f[1 ByteBuffer 2, B iZAbH — i
THIEHE o

it
EIRAEAL Clojure HHE S CASCIARA S, (fl4nf slurp F1 spit), (A5 A ZHEHI Bt
Ll Java B RAE,

Clojure [1J output-stream {2 1" Java [{Y Buf feredOutputStream %t#% , BufferedOutputStreanm
A~ write 5k, B Java T84, TERIAYARED A /tmp/zeros XS A 1000 /> 0
(1) -

(require '[clojure.java.io :refer [file output-stream input-stream]])

(with-open [out (output-stream (file "/tmp/zeros"))]
(.write out (byte-array 1000)))

G EGX e, XS input-stream fFEL, ‘TA3E T BufferedInputStream,
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(with-open [in (input-stream (file "/tmp/zeros"))]
(let [buf (byte-array 1000)
n (.read in buf)]
(println "Read" n "bytes.")))

;3=> Read 1000 bytes.

B O FOISEIE E KIS BARA KA B, B9 2 — LE ST hr N 2 ok e 2 T B L
A 1T B I 5 A (81 ByteBuffer, Jok A ANFIRRAVEARHTT B, BUERN1E

MATHERREREA “FRH,

() iAS (byte, BT 66),
Q) TR ERIKE (K int),
Q) FRF BRI AIFY (XEZ “hello world”),

Y ERECRI ] ByteBuf fer fEAH A1, R “HAET AP
(import '[java.nio ByteBuffer])

(defn prepare-string [strdata]
(let [strlen (count strdata)
version 66
buflen (+ 1 4 (count strdata))
bb (ByteBuffer/allocate buflen)
buf (byte-array buflen)]
(doto bb
(.put (.bytevalue version))
(.putInt (.intValue strlen))
(.put (.getBytes strdata))
(.flip) 55 MERAST bb HFisHL
(.get buf))
buf))

(prepare-string "hello world")

;3=> #<byte[] [B@5ccab0e8>

(into [] (prepare-string "hello world"))

;;=>[66 0 0 0 11 104 101 108 108 111 32 119 111 114 108 100]

SR PR ks 25 b ok 1 .

(with-open [out (output-stream "/tmp/mystring")]
(.write out (prepare-string "hello world")))

SR nl Kot , ByteBuffer $2ffE T —FiT5ik, M (Bl gt 2420,

(defn unpack-buf [n buf]
(let [bb (ByteBuffer/allocate n)]
(.put bb buf 0 n) 33 BN AIET ByteBuffer
(.flip bb) 55 MEEIREL

ZRHbI/0
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(let [version (.get bb 0)]
(.position bb 1) 55 Bkt bR A =T
(let [buflen (.getInt bb)
strbytes (byte-array buflen)] ;; HERLEMR REFTAFEEIE ...
(.get bb strbytes) 55 IR
[version buflen (apply str (map char strbytes))]))))

(with-open [in (input-stream "/tmp/mystring")]
(let [buf (byte-array 1024)
n (.read in buf)]
(unpack-buf n buf)))

;=> [66 11 "hello world"]

TR, X TEARERE, X ByteBuffer fy flip F2{EHTRE (LA H A FIZE th X FFAaATHLTT ,
MRS A

S

¢ ByteBuffer fF Java ' NIO JEFH{E T EEME, T BNE LMY, £ Java NIO
X #4 (http://docs.oracle.com/javase/7/docs/api/java/nio/package-summary.html) 2 Ron
Hitchens (35 1E Java NIO (http://shop.oreilly.com/product/9780596002886.do, O’Reilly) .

» Clojure & bytebuffer (https:/github.com/geoffsalmon/bytebuffer) #&fit T4 E 1y, EH#F
& 2115y ByteBuffer R 1ERAE,

o HH—HAY Buffy & (https://github.com/clojurewerkz/buffy) $2ft T4H¢HY Netty ByteBuffer
A%

o BJ&, Gloss & (https://github.com/ztellman/gloss) f2ft T —A> DSL, SEifEFIE A it
HlgER (R T E 24 TME ),

4.20 1EECSVEE

E3 . Jason Whitlark

(] &

FEEE CSV i,

T ES

{# B clojure.data.csv/read-csv, M String 5 java.io.Reader H & M:iEEL CSV iz .

(clojure.data.csv/read-csv "this,is\na,test" )
;; > ([llth_'LsH ll'lsll] [lIaH "test"])
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(with-open [in-file (clojure.java.io/reader "in-file.csv")]
(doall
(clojure.data.csv/read-csv in-file)))
53 -> (["this" "is"] ["a" "test"])

{# Fl clojure.data.csv/write-csv [i] java.io.Writer B A CSV g .

(with-open [out-file (clojure.java.io/writer "out.csv")]
(clojure.data.csv/write-csv out-file [["this" "is"] ["a" "test"]]))
55 ->nil

Wit

Clojure.data.csv FELLALEE CSV B IRA S . Eidf: read-csv &MY, MR EHHE S
O i BE, sk 2E A doall @2k read-csv A,

FEBREU, LA s3 BRRF AN S 1572 A, BRIARY S & \ A0 \". (B € 45 B 4 20 FH <5
P, WA

(csv/read-csv "this$-is $-\naStest" :separator \$ :quote \-)
;; -> ([!lth_'LsH ll_'LS $I|] [||all "teSt"])

£ 5 AB, Bh{% read-csv, {Ru]LAECE 4 W FF. S5 fndtr (G :UF (2IA) i@
iEé :CI'+1'F>, L‘J\& qUOte7 iﬁiﬂ@ﬁ’ E%ﬂ%#/]\%/ﬁ\v i’i@ tl‘ueE\Zfa'Lse, %\%%iﬁ%i’%
AR TR

(with-open [out-file (clojure.java.io/writer "out.csv")]
(clojure.data.csv/write-csv out-file [["this" "is"] ["a" "test"]]
:separator \$ :quote \-))
53 ->nil

ZH CSV i AR IC R ok, W with-out-str, JES A *out*.

(with-out-str (csv/write-csv *out* [["this" "is"] ["a" "test"]]))
;5 -> "this,is\na,test\n"

S5
» clojure.data.csv [y GitHub fUH%% (https:/github.com/clojure/data.csv) ,

4.21 EEEFHEXH

YE# . John Cromartie
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o) &

A EERSE A gzip BAEHISCH (B gz 3CHF),

“
A ES

F java.util.zip.GZIPInputStream (http://docs.oracle.com/javase/7/docs/api/java/util/zip/
GZIPInputStream.html) L3 @4 AL, 152 ff 58 -

(with-open [in (java.util.zip.GZIPInputStream.
(clojure.java.io/input-stream
"file.txt.gz"))]
(slurp in))

Fil java.util.zip.GZIPOutputStream (http://docs.oracle.com/javase/7/docs/opi/javalutil/zip/
GZIPOutputStream.html) FLEEE @A I, 1£5 AR 4558 -

(with-open [w (-> "output.gz"
clojure.java.io/output-stream
java.util.zip.GZIPOutputStream.
clojure.java.io/writer)]

(binding [*out* w]
(println "This will be compressed on disk.")))

it
4T DEFLATE HL.{:1 gzip, /&3 Unix REGEHHIH WS, KEHT Web 945,
CRBLE A ELE SR, BERIE 4IRS EL Clojure F11 JSON [ %4 .

¥F % Clojure [ 1/O R332 BT A 2K AU Java i, GZIPInputStream FUEAL3E T 55—/ A
i, HEROH FoRIR AT RIS, TR,

Tt A — AN @ AR, Eb4n clojure. java.io/input-stream (3R [BIE, #RATLLE &L
B4 slurp 8 line-seq (B b ARIE DS S A %), 5 M IR A iR 41
Ho /] LA X FRd I B AT i B R B e 4 S0 fF, BB 128 pr Al pr-str % B Y Clojure 1%
o WAL TS MR R B LA AR scts, fBilan, ETMKERETsir i
AR

Pl M40 E 3 *out*, FefTwt v LAH println, pr ZE %, — kIl AL EBEDE,
X SRR O I, B RSB

AL LR B AR 5 i ok B A ZIP [ 45 ¢ KR otle, R fE ] java.util.zip.
ZipInputStream (http://docs.oracle.com/javase/7/docs/api/java/util/zip/ZipInputStream.html)
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FN java.util.zip.ZipOutputStream (http://docs.oracle.com/javase/7/docs/api/java/util/zip/
ZipOutputStream.html) 2,

S5

o 41475 “I%5 Clojure 388”7, 1T T ML CEEEL Clojure ¥ .

* GZIPInputStream ) API 344 (http://docs.oracle.com/javase/7/docs/api/java/util/zip/GZIPIn
putStream.html) ,

4.22 KIEXMLEEE

YE# . Stefan Karlsson

(0] &
TEIRS XML K.

A S
P LB S clojure.xml/parse, 133]—A4~ Clojure ML4t3e, ForT XML XIS,
Bilan, FEEECT A S

<simple>

<item id="1">First</item>

<item 1d="2">Second</item>
</simple>

FIF clojure.xml/parse;

(require '[clojure.xml :as xml])

(clojure.xml/parse (clojure.java.io/file "simple.xml"))

;5 -> {:tag :simple, :attrs nil, :content [

HA {:tag :item, :attrs {:i1d "1"}, :content ["First"]}

B {:tag :item, :attrs {:i1d "2"}, :content ["Second"]}]1}

AR A B LAY R A 5 #OR I XML 3, 3kt XML fIMe i 3% %8 25 xml-seq ER#L,
IZEA %R T clojure.core fiy #4%5[A] :

(xml/xml-seq (clojure.xml/parse (clojure.java.io/file "simple.xml")))

xml-seq & Bl T s HIRERF A, BIERARAS T AR P51, IMARTFAR, SR Ja o SCRYIEA TR
JEDL S ] o

BB A XML 3, ik XML g5t 525 clojure.xml/emit, emit }41% XML spit
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B 214 {6 W95 R (vout), FRLABEE A ST, 200 *out* 4 5E FI1% 30 i 1% H ik,
B2 with-out-str 224 R IC R B A R R, BRJG H spit B AT

(spit "test.xml" (with-out-str (clojure.xml/emit simple-xml-map)))

it
RbPE XML A HEit, AT MG AL E e St e — ¢, T HEF1F AR %, A4S R id FASC
f, BHRpriZoct:, $630 W BHS S8-S0 A

(defn get-with-id [1d xml-file]

(for [node (xml-seq (clojure.xml/parse xml-file))
:when (= (get-in node [:attrs :1d]) id)]
(:content node)))
(get-with-id "2" simple-xml)
55 -> (["Second"])

etk XML, REXHXF Clojure B Ferm e A FE il Hm i 2 0 s 8

AR AL EE R XML £54, URATLLZE [ zipper. zipper A& —Fiali pf B8 4544,
P EEsotsc Btk e (an XML) BISiifnisik.

zipper & — R EAVIE S, WS TASLFIRTEE ., HiEH— T clojure.data.
zip & (http://clojure.github.io/data.zip/) [ISCEY, FHrrdgpt TREREANGI 7, TaBAZnfal FH e
AL EE XML,

S5

o 4971 “BREXAIHT,

o clojure.zip Ay & ZS A API 3C#Y (http://clojure.github.io/clojure/clojure.zip-api.html) ,
4.23 EEJSONEHE

{E#: Stefan Karlsson

(8] 2

T EIES ISON £

RRFE

FH clojure.data. json/read-str B4 HX JSON F45 5, Hi A Clojure # :

A
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(require '[clojure.data.json :as json])

(json/read-str "[{\"name\":\"Stefan\",\"age\":32}]1")

55 -> [{"name" "Stefan", "age" 32}]
TR KR B 1B B JSON, 15 {# H clojure.data. json/write-str %, LLJF R H Clojure %
WIEAZH

(json/write-str [{"name" "Stefan", "age" 32}])
55 > "[{\"name\":\"Stefan\",\"age\":32}]"

Wit

B Ti% B x4 § 24, clojure.data.json W32t T read o write tA %L, 4 55 java.
i0.Reader [l java.ilo.Writer IR &1E, BT reader/writer AR 24N, XMW HES
{6 PR 5 B P50 2 R LA A ] ) S R T

(with-open [writer (clojure.java.io/writer "foo.json")]
(json/write [{:foo "bar"}] writer))

(with-open [reader (clojure.java.io/reader "foo.json")]
(json/read reader))
5y > [{”foo“ ubaru}]

1 JavaScript FUZR T LLAR R B, FRLL JSON ForiE IR B EELL Clojure ¥R ILMR £, ik
RATRES KL, T B R s s AR . — A5 WA B 7wl 1 ISON (74 i
e A E R Clojure Jefft e, @it tkey-fn BTN, L4~ ROEE 4 — A eR 5L

55 {EISHUA & St

(json/read-str "{\"name\": \"Stefan\"}")
55 -> {"name" "Stefan"}

(json/read-str "{\"name\": \"Stefan\"}" :key-fn keyword)
55 -> {:name "Stefan"}

53 EB AR ESE

(json/write-str {:name "Stefan"})
i3 -> "{\"name\":\"Stefan\"}"

(json/write-str {:name "Stefan"} :key-fn str)

55 -> "{\":name\":\"Stefan\"}" ; {EEZHIRM\:
PRFRIERE R R R, 15 cvalue-fn B TSRAG EEIR BRI, RIRALAY R 5E
B SR AP Z 5L, SRR BLAY(A -

35 AEWHHBIRER UUID 1§

(defn str->uuid [key value]
(if (= key :uuid)
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(java.util.UUID/fromString value)
value))

(clojure.data.json/read-str
"{\"name\": \"Stefan\", \"uuid\": \"51674ca0-eadc-4a5b-b9fb-67b05d5a71b7\"}"
:key-fn keyword
:value-fn str->uuid)

55 -> {:name "Stefan", :uuid #uuid "51674ca0-eadc-4a5b-b9fb-67b05d5a71b7"}

55 2L, A UUID {H
(defn uuid->str [key value]
(if (= key :uuid)
(str value)
value))

(clojure.data.json/write-str
{:name "Stefan", :uuid #uuid "51674ca0-eadc-4a5b-b9fb-67b05d5a71b7"}

:value-fn uuid->str)
55 -> "{\"name\":\"Stefan\",\"uuid\":\"51674ca0-eadc-4a5b-b9fb-67b05d5a71b7\"}"

PRATREC &R, AnREINR AL ckey-fn il :value-fn, {HEBESRAAHEE ZIEAM,

bk, key-fn Fl :value-fn EIH5E F T write 1 read %k,

A

o 4147 “IE%5 Clojure $#58”, 11 T1%E edn (Clojure) %,

» clojure.data.json fJ API 3C#4 (http://clojure.github.io/data.json/) i+ T 3T 5 M E
LN, REFIRTHEWIET TG read 1) :eof-error?, :eof-value fl :bigdec, LK
write i :escape-unicode F] :escape-slash,

4.24 S PDF &

{E# . Dmitri Sotnikov
o) &
7 B — 28548 45 5k PDF,

Bldn, B —FRZVIMG R, ATHERA# T clojure. java. jdbe Z IR FIRY, PRAEAL K —H
PDF #f45,

RRT =

{10 <13-pdf skt et i o
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FraaZ T, T E MR A [cli-pdf "1.11.6"], M lein-try J¥4f REPL:

$ lein try clj-pdf
AT, RERNMNAGZRIM—AHE, HPRESLITRRIdTR:

(def employees

[{:country "Germany",
:place "Nuremberg",
:occupation "Engineer",
:name "Neil Chetty"}

{:country "Germany",
:place "Ulm",
:occupation "Engineer",
:name "Vera Ellison"}])

FIH clj-pdf.core/template 7=, BIHEE—AMBIHCK EILAESLIC R :
(require '[clj-pdf.core :as pdf])

(def employee-template
(pdf /template
[ :paragraph
:heading (.toUpperCase $name)]
:chunk {:style :bold} "occupation: "] $occupation "\n"
:chunk {:style :bold} "place: "] S$place "\n"
:chunk {:style :bold} "country: "] Scountry
:spacer]]))

Lo R R B W |

(employee-template employees)
53 -> ([:paragraph [:heading "NEIL CHETTY"]

HH [:chunk {:style :bold} "occupation: "] "Engineer" "\n"
HH [:chunk {:style :bold} "place: "] "Nuremberg" "\n"

HA [:chunk {:style :bold} "country: "] "Germany" [:spacer]]
B [:paragraph [:heading "VERA ELLISON"]

:chunk {:style :bold} "occupation: "] "Engineer" "\n
:chunk {:style :bold} "place: "] "Ulm" "\n"

:chunk {:style :bold} "country: "] "Germany"
:spacer]])

FIA Bt s, A c1j-pdf.core/pdf KAz PDF:

-
-
L M W W |

(pdf /pdf [{:title "Employee Table"}
(employee-template employees)]
"employees.pdf")

R&TEiE4T I E /REPL [WHZ T, %3 employees.pdf 3CfF, %0k 4-1 FiR,

A0 |
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8eo0o |#] employees.pdf (1 page) &

@oyj(e &) £~)[5])(#]@ )

NEIL CHETTY

occupation: Engineer
place: Nuremberg
country: Germany

VERA ELLISON

occupation: Engineer
place: Um
country: Germany

® 4-1. employees.pdf

g

clj-pdf JF iText F1 JFreeChart B, i iE %52 2 T w710 Hiccup HTML ¥4k 51 85 1y
Jak

EEM A, $ FRFE BRI ENER I E, R b FRIE TR, B
e BEF (Sname) #B Sy FHMLGH 26 Akt I BT RIAFE (:name fREAY(E)

B TR B, Wl LA X S it — B AL B, employee-template [1) :heading B4 mt
X oMy, BIAAT (.toUpperCase $name), 7E clj-pdf W, WHYF R A—AHE, H
AL A TEERRILET 2, RGN, NAEX LIS FHFE, mE, SmeEiES,

—A~9EH 1 $L.H#Y PDF:
(pdf/pdf [{:title "Hello World"} "Hello, World."] "hello-world.pdf")

FEHE, —HNE AR
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S * L * B
(pdf [{} [[:paragraph "foo"] [:paragraph "bar"]]] "document.pdf")

5 ST TIXEE *OfhnT ¢ BRE
(pdf [{} [:paragraph "foo"] [:paragraph "bar"]] "document.pdf")

BT EE TR E, BANRICREBR R A R, WA - R TR
A, JEHRIER N, clj-pdf {)—L3 RIS (paragraph, :phrase, :list fil :table.

[:heading "Lorem Ipsum"]
[:line]
[:1ist "first item"

"second item"

"third item"]
[:paragraph "I'm a paragraph"]
[:phrase "some text here"]
[:table

["foo" "bar" "baz"]
["fool" "bari" "baz1"]
["foo2" "bar2" "baz2"]]

FEETU R R G TR . FTUUH — S R BRAE R R 2R T (TR A A A58
ATER), RREEXFAAEEE

[:paragraph {:style :bold} "this text is bold"]

[:chunk {:style :bold
:size 18
:family :helvetica
:color [0 234 123]}
"some large green text"]

AR AE LT LLREHATTE (R HTML 3CRS), ST 5T IR 70
ES LS

[:paragraph "some content"]

[:paragraph {:style :bold}
"Some bold text"
[:phrase [:chunk "even more"] "bold text"]]

Mg BEEMHRER (CSS), FuHEALY RBE S TR, 477E A SRR

[ :paragraph

{:style :bold}

"Bold words"

[:phrase {:color [0 255 221]} "Bold AND teal!"]]

EURATLAH :image JEERALESCESH . BRI A LA java.net.URL, java.awt.Image,
FHRH . Base6d T, 3o URL 83R48 .
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[:image "my-image.jpg"]
[:image "http://clojure.org/space/showimage/clojure-icon.gif"]

EL VR RY B B0k B s/, A& A U

S
o ZLREUEM cUi-pdf 258, WAFTRRWME RGN ERER, 20 c1j-pdf
1Y GitHub fUHS % (https://github.com/yogthos/clj-pdf)

4.25 HEREHEREINXARNGUIRO

{E2 . John Jacobsen, HxfJJH John Walker #2238

AR ORI R —4 GUIL & M,

S

AR Java 1Y Swing A& O Java GUI % WA (B BELEMAT), {H Seesaw
PEA & H Clojure 818 GUI FuffE T B, ‘283 T Swing, 1ML T ELFA 210 A%
B,

FARERX A0, JEH lein-try j33) REPL.
$ lein try seesaw

Swing LI T “RIgRFRAUAEE” . RFhE O /NEREER M IFNAT AR AT LA E B, (B
BRIk B S RES IS, DMEIRE A5 HME, 7E Seesaw H1, X BEAHIE
it native! FRBCRIZELAY

JﬁLﬁﬁ(
Bt

(require '[seesaw.core :refer [native! frame show! config!
pack! text scrollable]])

(native!)
;53 > nil

EOIEEOMNSR, st frame (BETFAK T Swing X4 JFrame) .

(frame :title "Lyrical Clojure" :content "Hello World")

55 -> #<JFrame$Tag$a79ba523 seesaw.core.proxy$javax.swing.JFrame$Tag$a79bas23
HA [frame0,0,22,0x0,invalid,hidden,layout=java.awt.BorderlLayout,

B title=Lyrical Clojure,resizable,normal,

33 defaultCloseOperation=HIDE_ON_CLOSE,
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B rootPane=javax.swing.JRootPane[,0,0,0x0,1invalid,

HA layout=javax.swing.JRootPane$RootLayout,

HA alignmentX=0.0,alignmentY=0.0,border=,flags=16777673,maximumSize=,
minimumSize=,preferredSize=],rootPaneCheckingEnabled=true]>

BAROIE TR A, AW a R, ZRonEAR (A& 4-2), 5tH show!
(def f (frame :title "Lyrical Clojure"))

(show! f)
55 -> #<JFrame$Tag$a79bas523 [...]>

® O O Cooki...

®42: HEE0
Wit
QI THRIOR, ALAEE B/, FOAARRDE, LTI,

RMAE
AL config! Sk R O g i: .

(config! f :content "Actual content!")
;3 -> #<JFrameS$Tag$a79ba523 [...]>

AR 4-3 iR,

® O O Cooki...
Actual content!

B 4-3: BEEXASHED
BEEOKX N
ATEAE QIR E 7 AR/

(def f (frame :title "Lyrical Clojure" :width 300 :height 150))
55 -> #<JFrame$Tag$a79bas23 [...]>

HAE, AL X BRI R GO packt, MREH 2R i v B0 BE A s A

(-> f pack! show!)
55 -> #<JFrame$Tag$a79bas523 [...]>
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R AR
BUERE DR IN—2E30A, iR vb B+ H 47 15 -

(def sonnet-text (->> "http://www.gutenberg.org/cache/epub/1041/pg1041.txt"
slurp
(drop 20000)
(take 4000)
(apply str)))

WAEKRK, HETE N EkaEg (S0 4-4),

(config! f :content sonnet-text)
;3 -> #<JFrame$Tag$a79ba523 [...]>

® O O Lyrica...

No longer yours,... |

B 4-4: BSNXFRETENE0

— MBS I pack!, TAEEE DIR/D, ERBHHINS . EERSHIRR L, AR T
SEBRINZE, FTUAMIEb IR B 00, JRamiRahac, i 4-5 For.,

(.setSize f 400 400)

(config! f :content (scrollable (text :multi-line? true
:text sonnet-text
:editable? false)))

® O O Lyrical Clojure

No longer yours, than you your self here live:
Against this coming end you should prepare,
And your sweet semblance to some other give:
So should that beauty which you hold in lease
Find no determination; then you were
Yourself again, after yourself's decease,
When your sweet issue your sweet form should bear.
Who lets so fair a house fall to decay,
Which husbandry in honour might uphold,
Against the stormy gusts of winter's day
And barren rage of death's eternal cold?
O! none but unthrifts. Dear my love, you know,
You had a father: let your son say so.

XIvV

Not from the stars do | my judgement pluck;
And yet methinks | have astronomy,

But not to tell of good or evil luck,

Of plagues, of dearths, or seasons' quality;
Nor can | fortune to brief minutes tell,
Pointing to each his thunder, rain and wind,
Or say with princes if it shall go well

B 4-5: HRIRORKRE0
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text BF £L Ay :multi-line? & T B ik 5 JTextArea fE G R B X 4, Wi A & JTextField
(JTextArea T £ 473CA, JTextField fl THRATXCA), :editable? 8 A A EE T H
PG B (L2 A AT R K R RE Sk 75 1 LR R ) . 3L BT 1 /i
PF1) Seesaw PR EL—FE, text dBA —EEIETR, FeifF@id API 3C#Y (http:/daveray.github.io/

seesaw/) 2],

£ Clojure H1, Seesaw Y i $GR [ Java *F 52, e ol LLE 43 Java J5 Bk 8 1E €A1, 6
fn, WAVAFT frame iR [A] [ IFrame XS4 .setSize Jjidk, XFPARMEVESEME T 58 Ky
Re, AN RET RAHAEE T, iR CEEH Seesaw APL, 1fij B % ZHE KR
Swing API [5-L8ThREE,

Seesaw X FFRFf GUI 155, WARGIE SRR BoRrSCARTEIG . Hohsk. BPakiE, ZikiE,
LI N, HEEES, BT ELARIJLT4 Swing 945, PRAICARE 5 B — A5k 1+t
18 Seesaw, XA R A, Bk AT LAt — 25T Seesaw

S
o Seesaw GitHub fUE%)% (https:/github.com/daveray/seesaw ) ,

e Marc Loy % A 1 2 Java Swing, 2nd ed., (O’Reilly, http://shop.oreilly.com/product/978059
6004088.do) ,
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BOE

4&1/0F0WebfR &

50 &
M VB MR RGTAB LTS Hofh 2R G0 A5 A AR . o A RN o FERh 2% 51
b RNLESE, BADLPMA TER .

AR T IREER B PTAbrE R IE Rl E 88 (HTTP, TCP, UDP %), #iffit T —2&
Ci[PaS % N ([ T RS SN RS N

51 ZHHTTPIEXK

YE#: John Cromartie

|B) &R
F B Y G A HTTP GET & POST i3k,

PSS

FH slurp % H & #AY HTTP GET ik

1 sEbr b, “YRapkEEE . RIEAEREESMARLS” (hitp:/queve.acm.org/detail.cfm?id=2482856) ,
T 2 IEARARHER i {EE Peter Allen A& REAYULE: . “Everything old is new again” (FiA ZMIAEEH T ).
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(slurp "http://example.com")
;3 -> "<!doctype html>\n<html>\n<head>\n <title>Example Domain</title> ...

Al cl3-http ok tH GET, POST FLHAbif sk, #F bFFERIZEihkk, OMEEE R
FM PR OL, SRR L B AT

FIRSA KB, TR e AP ANA [cl3-http "0.7.7"], HiH lein-try JF4h REPL:
$ lein try clj-http

H clj-http.client/get K4 GET i&=k:
(require '[clj-http.client :as http])

(:status (http/get "http://clojure.org"))
53 -> 200

(-> (http/get "http://clojure.org")
:headers
(get "server"))

55 -> "nginx"

(-> (http/get "http://www.amazon.com/")
:cookies
keys)

53 -> ("session-i1d" "session-id-time

x-wl-uid" "skin")
GET 1 POST & RE AT LA 2%k . F clj-http.client/post % 1 POST %K

(http/get "http://google.com/" {:query-params {:q "clojure"}})
55 -> {:status 200 ...}

(http/post "http://example.com" {:form-params {:username "joecoder"
:password "ilOv3clojure"}})
;3 -> {:status 200 ...}

SEEFLU smultipart SO LFE3CHE, #hRadid Web IS EFHT HTML ks —+E.

it

slurp fE& tH HTTP GET &K, XA&F A BN 4364 clojure. java.lo/reader, f5
HREIEWRALER AT URL T4 8 . A Zm 1720 R4FAY URL &2t HTTP GET, iX
RS T . AR, slurp VAT E.. B T HMREIZ 40, ‘EXF HTTP &EE M
WAREIE WL,

clj-http A& k% R i B9 Clojure J&, ‘B8 % T JE & 9% K Y Apache HttpComponents %
(https://hc.apache.org/) , ‘& 1 B BE 1 £ £ %t F s HTTP 3 i8] 1Y J5 18 19 8 %, 40 PUT Fn
DELETE, Wtk cookie. =k / Wi bz KN thif R e 5cds, FIHGE. SO 18 k%
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B8, %%, 1§23 7% GitHub 5% (https:/github.com/dakrone/clj-http), T iR % A7l
HIETR, DAJSE 2 HI6F,

QSR AR A 1E B 77 i R G AR T AN IR 55, AT RE2E 7% B Netflix /9 Hystrix J& (https://
github.com/Netflix/Hystrix) % HTTP A, 1L AN EEE L, EA M, Hystrix
& fit T Clojure 4% % (https:/github.com/Netflix/Hystrix/tree/master/hystrix-contrib/hystrix-clj) ,
ATCA R SRAL R TR, S 2 5 b A B T AN R 55 O B e 30 5

25

e clj-http #Y GitHub fES)Z (https:/github.com/dakrone/clj-http) ,

o KTRPHTTP HHEE, WS 5279 “PiT7 HTTP K",

o ARG B K AN AR S5 WO A AR ST, 15 7% JE Hystrix  (https:/github.com/Netflix/Hystrix )
J& H Clojure 45 % (https://github.com/Netflix/Hystrix/tree/master/hystrix-contrib/hystrix-clj ) ,
VIMEALBR A 2409 K80 5

52 HITRHHTTPIEX

{£%: Alan Busby 1 Ryan Neufeld

o] 2
FHEMITHE HTTP iEk .

RRAR
f#i FH HTTP Kit (http://www.http-kitorg/), ‘Er&mPERER). F-IRNA) HTTP % Fim / kS
o

fEIF bR 2, TEET B Rioe R A [http-kit "2.1.12"], 8¢/ lein-try Jf44 REPL:
$ lein try http-kit

Fil org.httpkit.client [FJ{EAr]—/~ HTTP Bhidl A%, Kf75H7P HTTP iERK, XL %L
WAL AF, B1&IRE—A promise ¥4, RAJLIH deref RZ:F;, B0 e (FHERE.

(require '[org.httpkit.client :as http])
(def response (http/get "http://example.com"))
53 — BB

(:status @response)

202 | ¥Es5E



33 -> 200

33 B, M deref SR EMIN 2R EN—/ME
(deref response 2000 nil)
53 -> {:opts {:url "http://example.com", :method :get}

HH :body "..."
HA :headers {:content-type "text/html", :content-length "1270" ...}
R :status 200}

Wit
BT HTTP HRI, 2 IR AE AR S BV (RS SR b o SR L R 22 54
BRFEHIT, REARE A,

fEX 5T, HTTP Kit 324t T & B IR R 1Y Web IR S R AR K HTTP & P, st F 5%
ik, BRMET BIFF promise, WARHE T RKIEZEF L A SSL 514, WHRZE LN
SSL 1EH5,

org.httpkit.client fiy & 23 Al & X T I £ HTTP 5 W 5 P iR A, 45 get, delete,
head, post, put. options f[l patch, ZF/~zhiaAlEBIE B T org.httpkit.client/request, B2
E T AN, RN R PIER A, R B4~ promise *5, iR 5E K,
XA promise FF#E 5 B B2 IETE

T A request PR B4 5 — > BTk B L T G 26, Hodr mT DL H o — Se i, 4 :query-
params, :post-params B :headers, iXEBpg¥th RVF1RE EIH RS, EiERoeM R .

(http/get "http://example.com"
{:timeout 1000 ;; ms
:query-params {:search "value"}}
(fn [{:keys [status headers body error]}]
(if error
(binding [*out* *err*]
(println "Failed with, " error))
(println body))))
;3 -> #<coreSpromise$Sreify__6310@582e6¢93: :pending>
; *out*
; <html>
; <head>
;  <title>Example Domain</title>

e we W

..

o ETRHEEM. ERPHHTTP EER, ESU 5.1,
o HTTP Kit ZEMRAFEE 325 T clj-http API (https:/github.com/dakrone/clj-http ) A9 J& %
KTBERNENEZER, 20517,
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53 %HPingiEk

YE#: Jason Webb

(] &
78 ping —/~ IP #iht, WA CETAI15A,

BRATE

{# F java.net.InetAddress 2k, ¥ iZHhil2 1 isReachable.

(.isReachable (java.net.InetAddress/getByName "oreilly.com") 5000)
55 -> true

Wit

AR REAR B EFARIFAL, {fiFH 1sReachable [ REEIR 4T . FEMTYAY2K Unix LB, &
B2 sudo K J2 3 Clojure SEl, 7 RE%& Hi 9Py ICMP ping 1, &M, Aok 22k
g 0 7, XS WB kREEHE, Javadoc (http://docs.oracle.com/javase/7/docs/api/java/net/
InetAddress.html#isReachable(int)) HA B LAHFEE L.,

fE ping B—E WA, W HFEUR, ATLUH A % timed-ping et %% . isReachable
VM, RE%K ping FIEFE .

(defn timed-ping
"Time an .isReachable ping to a given domain"
[domain timeout]
(let [addr (java.net.InetAddress/getByName domain)
start (. System (nanoTime))
result (.isReachable addr timeout)
total (/ (double (- (. System (nanoTime)) start)) 1000000.0)]
{:time total
:result result}))

(timed-ping "oreilly.com" 5000)
55 -> {:time 88.07, :result true}

S
+ InetAddress/isReachable FJ3CAY (http://docs.oracle.com/javase/7/docs/api/java/net/InetAddress.
html#isReachable(int)) ,
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5.4 EUSHHEMTRSSEE

YE# . Osbert Feng

|B] &
FELLMRNT RSS $01E .

S

FIFH feedparser-clj ZERMEHT RSS HIE,

EFE 2, TEEW B (Kiio= Z P A [org.clojars.scsibug/feedparser-clj "0.4.0"],
B¢ lein-try 7744 REPL:

$ lein try org.clojars.scsibug/feedparser-clj

L) RSS Feed 1 URL 4 2 % & il | feedparser-clj.core/parse-feed, BUf84H N £,
FfRHT B Clojure %54 :

(require '[feedparser-clj.core :as rss])

(rss/parse-feed (str "https://github.com/clojure-cookbook/clojure-cookbook/"
"commits/master.atom"))

53 -> {:authors [...]

33 centries [{:link "LINK" :title "TITLE" :contents "CONTENT"} ...]

H .

W RTLLA java.io.InputStream 4 iff ] parse-feed, M C{FakEthfr B L EUEHE

(with-open [writer (clojure.java.io/writer "master.atom")]
(spit writer
(slurp (str "https://github.com/clojure-cookbook/clojure-cookbook/"
"commits/master.atom"))))

(with-open [stream (clojure.java.io/input-stream "master.atom")]
(rss/parse-feed stream))
53 -> {:authors [...]

HA centries [{:link "LINK" :title "TITLE" :contents "CONTENT"} ...]
HH .

‘. \A

Wit

feedparser-clj 4, 3¢ | Java ROME J&, ‘& & @5 4b # & Fl #% 5 A9 RSS F1 Atom feed,
feedparser-clj.core/parse-feed iR [A]l —/~ Clojure WLit 7, JEH R 5HI XML feed,
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REKIE, VRICORVEARAE tentries Birh, BE T —HBGR, XB T4 RSS &H,

% RSS feed 47 <link rel="next"> 7L, RWLEFEMFIF AT, (kI8 ZHEAER T
S4H, WL X RSS 4 BRI .

(defn next-uri
"Return the rel=next href in a feed."
[feed]
(-> feed
:entry-links
(->> (filter #(= (:rel %) "next")))
first
:href))

(defn lazy-stream
"Return a lazy stream of RSS entries."
[uri]
(let [raw-response (rss/parse-feed uri)]
(lazy-cat (:entries raw-response)
(if-let [nxt (next-uri raw-response)]
(lazy-stream nxt)))))

ISR TE M ME EAE & 4, WTLATE lazy-stream Hoji | HEBGEEME B, (HWRE DA
B4 B b — R R 45 H £
(def youtube-feed "http://gdata.youtube.com/feeds/api/videos")

(count (rss/parse-feed youtube-feed))
;3 -> 15

(count (take 50 (lazy-stream youtube-feed)))
;53 -> 50

£ REPL HXHEPEFAIR S, RO ERZWATENRA S, 1 take
N PAE RSB — R 55

A
o 4227 “AbPE XML $0¥8”, It T15%5 RSS feed iXHEAY XML BB E £ %,
o 517 “KH HTTP k",

5.5 ZiXHpH

fE# . Ryan Neufeld
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] &
FELE Clojure I FH Hp &8 0B 1,

S
{85 postal sk & kMR, B JavaMail AR FAL%E
ARG X 2], 15 lein-try 23 REPL:

$ lein try com.draines/postal

I postal.core/send-message R K%IHE, SHOEM/ME %,
g7y, F_AERESTHERIANT . B, #id Gmail IS &k BB

(require '[postal.core :refer [send-message]])

53 FPRE R A4 RE TP
(def emaill "<<your gmail address>")
(def pass "<your gmail password>")

(def conn {:host "smtp.gmail.com"
:ssl true
:user email
:pass pass})

(send-message conn {:from email
:to email
:subject "A message, from the past"
:body "Hi there, me!"})

53 -> {:error :SUCCESS, :code 0, :message "messages sent"}

AR YIRS, (RIRBEst SUEDR A 7R A SR — BB
it

44/\€9E5

fREC:

HEHEH

A T R JavaMail {EA#%0, postal ghisft 4 rTHHL.LAY T, RIfER: Gmail 1832 41 HIIN

HER B AT —A cssUSRMEYL . B TR ATk, |l T—Ms

HY Java API, {HI( T =Xk postal, [Fh'B2HY API [ REHE, MARNE,

T ) B A — R SRR, 4 JE RN, send-message BRAL YL

AEMY) SRR, BLENERAANT . AN A
:host
SMTP RS @ BIENLA ., anRA Mzt rl AR,

cport

SMTP JIRR 55 & (i H . A —LEAR3E L T SCHIERIAME, SAREBCE ssURME 465,

B :tls B 25,

AP RRE AR

280 (25

FER

M £&1/0F1WebfR &%
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suser

MAFINERH P4 (AR ZERIAE) .
:pass

ATFINER A4 (AeRZRINIE) .
:ssl

WRAEAE, {4 SSL i .

:tls
ARAENE, {4 TLS %,

ARBEARMLEZA T (B TE NS48, BAEAT nil), postal Bk EHEHBA:
RIRA T sendmail S (http://en.wikipedia.org/wiki/Sendmail ) ,

IR A 0 b A 1 BB 4R 45 (Simple Email Service, SES) 4 SMTP, FrlA
A LAFIFH postal, i F oy by 2L il i sk & X Bk

BRI, HEA G IR T LB R . FrA AR SRR T B B S -
o AHAZR

= :from

= :reply-to

o MM ABR

= :bcc
. MELT
= :subject
= :body
o AEAEHLA
= :date
= :message-id

= :user-agent

B T 2 SPRIURE I R B S, TEOARIBIRYK1E B .

A
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FEH ito, :cc s :bec BEMAREWL M AR, (EWT L@ RA L, el Dok 741 .

{:to "joe@example.com"
:cc ["joe@example.com", "jim@example.com", "jeff@example.com"]
:bcc "archive@example.com"}

HBEAT AR EAN - E, S—RFE0 PIMeS 2R, Aim a7 2=k H s ARy 4l e AR
B i, SRR Rk £ E R MIME 4.8, MIME (£ B fIRE MBS R ) £—Fbs
W, RUFIBEE S b E SCAR NS, 40 HTML,

R4y W B 2 R S {E 4L B : :type F :content, Xt FiHEMARHIE S, type BIZNAER
MIME 2:#!, :content 2L NANIXAFRIER., Flan, TOlE—LHE, MEEEE S
A, XEEZNER HTML oK

:body [:alternative
{:type "text/plain”
:content "You just won the lottery!"}
{:type "text/html"
:content "<html>
<body>
<p>You just <b>won</b> the lottery!</p>
</body>
</html>"}]

MEERET, L ENE A “Bo7 b AR -8B AR, i e
F :alternative, {HEMFLL AT BX, &HURBAER Fum, BB T B A
HERN—B. mHEA :alternative AV BN L IR % i, A #BZ R 58 BAYTH
B BRI ERIRE

MRFERIBERILIOHEE, HEEEENCIEA T LR, BeE
21 JE A& JTavaMail API kA4S TH &,

XFHHE, ctype ZEIITAMA AR, S TIHt2BEEEN (inline), EEER
Biff: (:attachment), @i A :content #EfEft—/~ File 5, MMmIsEM 1IN A, Bt
RN FRE M File SR M, (HEITR LA :content-type Fl : file-name #
hEE,

Bilhn, TRETA IR R A K 3 SR VRIS IR b, B rT R AR AERY «

:body [{:type "text/plain"
:content "Hey folks,\n\nCheck out these pictures of my cat!"}
{:type :inline
:content (File. "/tmp/lester-flying-photoshop")
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:content-type "image/jpeg"

:file-name "lester-flying.jpeg"}

{:type :attachment

:content (File. "/tmp/lester-upside-down.jpeg")}]

A
 postal 1y GitHub fF)% (https://github.com/drewr/postal) ,
« JavaMail fJ API 3C#4 (https://javamail.java.net/nonav/docs/api/) ,

. o .
5.6 FRabbitMQXHIPAFIE(S

fE# : Ryan Neufeld, #:#)H Michael Klishin $£%¢

(8] &

A AR FH 2 Al o YMEA S R GE {5, Eb4n RabbitMQ  (http:/rabbitmg.com/)
RRTH

Langohr (http:/clojurerabbitmq.info/) #&—/>/)» RabbitMQ % /¥, F'E5 RabbitMQ il 15,

GEFEZ T, BT E K5 Z P A [com.novemberain/langohr "1.6.0"], ] lein-try
F44 REPL:

$ lein try com.novemberain/langohr
T ARERIX AL, FELHETIiE4T RabbitMQ  (http://www.rabbitmg.com/download.html) ,
LAGENIG, M4 rabbitmg-server K2z HY RabbitMQ AR 55 % :

$ rabbitmg-server

FEXf RabbitMQ $hATHEIE Z AT, “AUEREFIRS &5, T EGEEE. BELPr, £E
B SV IMERSTE RS

(require 'langohr.core
'langohr.channel)

53 ERER|AHD RabbitMQ ZERELL 4, localhost:5672
(def conn (langohr.core/connect {:hostname "localhost"}))

s FEEREE BT EE
(def ch (langohr.channel/open conn))

£ RabbitMQ W, {HEB A AL X# B, Wik d 2R B ], RAWHEHE. AL
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Administrator
鉛筆


AR R PIZRHedy, XL TARMPIRAE L, RERPNRHRESRAEAE (direct), B
MRIE BRI B4 (routing key) R HITH.E.,

B TEEFNET A Z &AL E, JeiH langohr.queue/declare, FAHAZEM & 76—
ABAF

(require '[langohr.queue :as 1lq])
(def resize-queue "imaging.resize")

(lg/declare ch resize-queue)
55 -> {:queue "imaging.resize",

HH sconsumer-count 0,
33 :message_count 0,
HH :consumer_count 0,
HH :message-count 0}

EBIAE LT, RabbitMQ BIEEZ A Mes (— = F 5 8) fdg NS Z i gs e, BLIE
ReI L A A langohr.basic/publish [f] "imaging.resize" PAFI R IZTH.E, SHE(FE
B, i BAFIRAT) FiHE.:

(lb/publish ch "" resize-queue "hello.jpg")

BN [R5 HbiE 3R 8., whiR A langohr.basic/get, ZE R EFIATLHK .

(def hello-msg (lb/get ch resize-queue))

hello-msg
55 -> [{:routing-key "imaging.resize", :headers nil ...} #<byte[] [B@2b195c88>]

(String. (last hello-msg) "UTF-8")
53 -> "hello.jpg"

TR HIETEE, A langohr.consumers/subscribe SRITHRIAYI, M4 HHBEEMEA
BAFIHE, $2fE4A subscribe FYALER B £50K IR H -

(require '[langohr.consumers :as lc])

(defn resize-image-handler
"Spawn a resize process for each resize message received"
[ch metadata ~bytes payload]
(let [filename (String. payload "UTF-8")]
(println (format "Resizing file %s" filename))))

55 ITERIBAA, $RAEAbEE ek %

(def tag (lc/subscribe ch resize-queue resize-image-handler))

35 VTR BI{E R — AT R
tag
;3 -> "amg.ctag-7hsNsSqLDEEOES5AKIC6XQ"
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(1b/publish ch "" resize-queue "hello-again.jpg")

55 *out*

HA Rezizing file hello-again.jpg

55 B BRZ R ERTHIT B

(lb/cancel ch tag)
it
b, REL THE T FIH RabbitMQ ek 1 B AV #2, {HiX {X{X/& Langohr F1 RabbitMQ
HEIRY— M T, Langohr &&—/~/V RabbitMQ % P, ‘BALEE T Java RabbitMQ J&, 3
# AMQP 0-9-1 L % RabbitMQ %} AMQP {4 J&, F4t T —/> HTTP API % P,
AMQP 0-9-1 B HA"J&SE#) Langohr, LA EEMEEHBORT: 48, KA,
KiksR
R BT R — R MIHE K AAA R M, R el HA R EZ AT, X
SRR A, B TS B 2R A, DL R A i 2 AR Z1| Z R E .
AILF S IRAY, —FhERA B QR IE L, WK 5-1, ATLLGIHE & fil iy 28 4 2
B, SRACHEE s i (Biln, ARPEN S PG BRI R i), S T 8,

51 MRHVETRIENRE

B T4 T LRI
Direct 121, HR4EER R

Fanout 1:N, ZR&H "amq.fanout"
Topic 11N, ZpEE% mi "amgq.topic"
Headers  1:1, %JEiF%LLE "amg.match"

SEE B —Fh N B A He 2%,k iE F langohr.exchange/fanout, langohr.exchange/topic,
langohr.exchange/direct B langohr.exchange/headers, 45/~ A CERTE AL T 61 o7 28 #i 25% 2%
U SCIET, B2 f AL langohr.exchange/declare;

(require '[langohr.exchange :as le])

35 AERACESE R B fanout 28 gt

(le/fanout ch "imaging.complete")
AR A —LE IR -

o HFRs
o 25 (direct, fanout, topic. headers, B(ICFfEMIZERY) ;
o FEAME (BRERMIZEIREER? )

A
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Administrator
鉛筆

Administrator
鉛筆


o AP, iZscHds R At A SR
o ERIFITCEAE (KA x-arguments)

FH langohr.exchange/declare "]l @ hilix s @, Gl A,

B
BB 5k A 3 ) H OB 46 . Langohr . queue/declare B4 % Gl iy PBA I, BRZFRIL, 1ZEA%K
WS — SR BT 2RO BN S B 8, B FERA T & :durable, :exclusive 5 :auto-
delete, HfthAy=%enlLLid it carguments {HR$5E

(lg/declare ch "imaging.transcode" :durable true)

;5 -> {:queue "imaging.transcode", ...}
Ff langohr.queue/declare-server-named fF %5 7] UL A i LA M — 2 FRIIBAT, ZHE S
langohr.queue/declare 2{0), {H¥EH LS5 .

(lg/declare-server-named ch)
53 -> "amg.gen-FcFv8ID9K8-4NuT8kC3jKA"

MG, RabbitMQ HIBAFI A [RIAR A5

HE
IEANPRAERRDR T B I, B ARE AR, BN S 8 A i A PA S Z [l T
TARENSE. (BAEHRARE T, SIS fs965E . nTLAJA] langohr.
queue/bind ROV H CHIZHE, ZHCETEE. BAIIAIRAIZHLES A9R -

55 CUEEME— 52 o

(def completion-queue (lq/declare-server-named ch))

;3 B EBY imaging.complete fanout #2440 E
(lq/bind ch completion-queue "imaging.complete")
b-Zil
FH langohr.basic/publish B B R AR ey, INEBBLUT =ZAEESH
(BfEEHh).
o RIEBELAR
B oo R e ds , A "imaging. complete”, B PNHEIAUASHAY, 40 "amg.fanout”
ﬁ " uo

. bt
AR U, AT LB 2ATA S,
. g
KA BIH B 1.
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YEN AT E 2%, publish R g E T £ IH B KIBIEAC# TS H., 2BNWERSL
publish PRI SCAY,

iHEE
T —LEBASIE, A PR BRI IH B8 -

o Hidi, F langohr.basic/get;
o k3%, M langohr.consumers/subscribe,

{EHEX APLHp, WTLARD A get ey, MBAFIHERAR—KIHE. get AR PR —/TC
Bt R e e m— /M H A, IR BB AR AT, SRRl SR
B, AU RS T (String. ), X se= i1, Boh String 5%
IR UTF-8, FRLAEA String #4i% ek £ g ] "UTF-8" ZRadik i, xR,
(1b/publish ch "" resize-queue "hello.jpg")
(let [[_ body] (lb/get ch resize-queue)]

(String. body "UTF-8"))
55 -> "hello.jpg"

ARSI R A THE, get BiR E nil,

fE#ati API #1, F langohr.consumers/subscribe SRiTIBA%I, FEULHBACH A%, TERAFI
W ATH B . ACBR RSO AT =250 5. oA B AL
53—/ AL R
(defn resize-image-handler
"Spawn a resize process for each resize message received"
[ch metadata ~bytes payload]

(let [filename (String. payload "UTF-8")]
(println (format "Resizing file %s" filename))))

subscribe & APHZEMAH, Z5RAEERE—MAREFFFE, DUSFIHX A 777 R
JH langohr.consumers/cancel, SCEREUIEITR,

subscribe R TIGTE € 2 MY A iy B B R %, 1F langohr.consumers/create-default
SCRE R TR Sy B IR

739N

PR B REIN, XL A kA (REIHEKRESIHTE, RabbitMQ #RiAA T
Wik STk E,

HEWETINE, R BFIINER, 4 RAEH BN ZAT, (FEZINICH], RabbitMQ 2%

A EEFA S, THER, XEFARA LTI AL, A THiRE S
FIIERAEEE,

A
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EF TR, MAMEMIASELHE A, X4 Bl 2&# i langohr.basic/ack {1 langohr.
mﬂdmdm&%,Eﬁ@ﬁ%ﬁi#ﬁﬁﬁﬁﬁ&,%ﬁwhwwww(kﬁﬂﬁog
BHFETHIA, {£iEH langohr.consumers/subscribe fif{%# A :auto-ack false;

(defn manual-ack-handler
"Spawn a resize process for each resize message received"
[ch {:keys [delivery-tag]} ~bytes payload]
(try
(String. payload "UTF-8")
5 M—Se TR, ARETRINZIEE
(lb/ack ch delivery-tag)
(catch Throwable t
53 EAIZIHE
(lb/nack ch delivery-tag))))

(lc/subscribe ch resize-queue manual-ack-handler :auto-ack false)
HER, RSB EAS, WS AAE - MHERE, EaD EEHTRIE,

FEWCEN— SN Z AT, el DAl & Pk 2/ 0B, X AR FUA IR R, il i
Ff langohr.basic/qos SLH, X/Mi%EHiEH T#/MEHE

55 TUOEHR—ITIHE
(lb/qos ch 12)

RabbitMQ PAFIt, o] CAFESERETT s Z A B 4, Bl vl HIE, BRE 1H B A s it 25,
FLZHIEE, £ RabbitMQ I Langohr FJ3CHS Mk ,

5

o Langohr 3C#4 (http://clojurerabbitmgq.info/) ,

« Langohr B API 2% (http://reference.clojurerabbitmg.info/)

e RabbitMQ #f2 (http://rabbitmq.com/getstarted.html ) ,

o IR FHECE KN RabbitMQ i fn), HVF AT LAFZE— T FIH Clojure 1) Java I 1E M,
{# F RabbitMQ 9 Java % s (http://www.rabbitmg.com/java-clienthtml), Langohr IF /&
BT X APE,

5.7 BEMQTTE#HARIZHEES

YE# . Sandeep Nangia

E
EREA ITRG, SmARIRLEE GEHE “DEEM”),
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BRATE

{& Fl Machine Head (https:/github.com/clojurewerkz/machine_head), ‘& #& — > Clojure /%,
i MQTT (http:/mqtt.org/) PhiCZBLHL & BIHLA (M2M) B . ZEhilE kA —
ASMQTT B, prfiks (Sblss) @it efdlfs, BlkAASiT s FErEe. o
LA {# H Mosquitto (http://mosquitto.org/) B F1 T FI MR 22 2E 2 5], M hk 2 tep://test.
mosquitto.org: 1883 (244%, TRAINLERTFEEA vl AR EIBEMIZEEE) ,

BEARSEX A~ L], 15 M lein-try J55) REPL:
$ lein try clojurewerkz/machine_head

FhA 61—/ R BLAY connect-and-subscribe g%, WWF— A1, HITEICKRIFIEE

(require '[clojurewerkz.machine-head.client :as mh])

(defn message-handler [topic meta payload]
(let [p (apply str (map char payload))]
(println "received " p "on topic " topic)))

(defn connect-and-subscribe [broker-addr topics subscriberid]
(let [qos-levels (vec (repeat (count topics) 2)) ;; ALl at qos 2
conn-sub (mh/connect broker-addr subscriberid)]
(if (mh/connected? conn-sub)
(do
(mh/subscribe conn-sub topics message-handler {:qos qos-levels})
conn-sub)))) ;; Return conn-sub for later mh/disconnect...

(def subscriberid (mh/generate-id))
;3 or use a unique id
;3 (def subscriberid "SNSubscriber01")

(connect-and-subscribe "tcp://test.mosquitto.org:1883"
["SNControlNetwork/Florida/devicel"] subscriberid)

THB—A%ime H, BshE A lein-try REPL &%, FIH T mH A9 RS A £8 3 & A i
B HEE, TSI OLER, XHEANRESERAEENHE.

(require '[clojurewerkz.machine-head.client :as mh])

(defn connect-and-publish [broker-addr client-id topic]
(let [qos 2
retained false
conn (mh/connect broker-addr client-id)]
(if (mh/connected? conn)
(do (dotimes [n 5]
(let [payload (str "msg" n)]
(mh/publish conn topic payload qos retained)
(println "published " payload)))
(mh/disconnect conn)))))
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(def pubclientid (mh/generate-id))
pubclientid
;5 -> "ryan.1384135173618"

(connect-and-publish "tcp://test.mosquitto.org:1883" pubclientid
"SNControlNetwork/Florida/devicel")

;3 *out* of publish REPL

;5 published msg0@

;3 published msg1

;3 published msg2

;5 published msg3

;5 published msg4

;3 *out* of client REPL

;3 received msg0 on topic SNControlNetwork/Florida/devicel

;3 received msgl on topic SNControlNetwork/Florida/devicel

;; recelved msg2 on topic SNControlNetwork/Florida/devicel

;3 received msg3 on topic SNControlNetwork/Florida/devicel

;3 received msg4 on topic SNControlNetwork/Florida/devicel

it

MQTT (http://mqtt.org/) AEFFHAY. BRLWIRA /TTHTE B, BEHTHRRE R
BOEEA TR, AMQP i EER L IH BN & FFG R T AN, {H MQTT #l # &5
NN R — A B, B EA SRS, MQTT MM EALL TR @M, (E
HeE T 32 BRI 2

o ERRPERIEA RIS A TE, Glanab K Ehi 8 fristlEs .

o NI EGE LM KA A KA T B . BRI/ NATRER/N R 2 7
o AEER, LIFPIAH LM,

o HHEFEEBAARER PR,

o (EACHFSEMZE AL, 40 VSAT 11 GPRS,

/

i1

ZIHICE LT 3 R RERI R S5 Bt (QoS) fE: o, 1H12, XM TREFAE. £b—ik
FNRGS — R 55 R, QoS 228 1 1 2 BERE P A FiAAF il XAEARERAHE, H
FICEIRIN, E LRSI, AR T EOARFRASEEL,

MQTT . F {5 B & B B BE 2. 40 fE connect-and-publish (£ %5 H ¥ retained % & 24
true, RRILFHICHIZFEEE -KREHE. EITREERMN, REERA CEE —KIH
B (ZIHEB R retained 2 true), NEFHERT —5KIHE.

WebSphere /1 RabbitMQ  (http://www.rabbitmq.com/mqtt.html) #1323 T MQTT,
Al LR A Mosquitto, 58 2K A1 1A 1 AR {E FH Y A& Mosquitto Jll TR AL EE (tep://
test.mosquitto.org:1883), {HHLRTLAZe3E B LI Mosquitto fRFR, £ MQTT %
1680 (https:/github.com/mqtt/mqtt.github.io/wiki/doku.php/mosquitto_message_
broker)
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FEE WA | ke R FR, Bilhn, FALUR SNControl L& % 75 v RER &
{ITHY{E & A7 3 SNControl/Florida/devicel, SNControl/Florida/device2 ZE:/8i, [N, 4
I RKNControl {415 75 vl B2 ‘AT B % #7 3] RKNControl/Washington/devicel 2518, )
xR Ay 24 A B TRIRLE B AR LT 5 24

T R T

./
RS BafT .
FREECAT, ATCAHBUE TR R AR TS

. #
ZRBRCTT, HEHBEFTFRIARRE,

Bilan, wIREA T HIEIITE,

e SNControl/#

1E SNControl/Florida YA I&+4s (40 SNControl/Florida/devicel/sensor1 F[ SNControl/
Florida/devicel/sensor2) L) % SNControl/California/devicel JFJCHZ,

e SNControl/+/devicel

FG MNP AE SNControl 45ils Y devicel BFPTHZ (40 SNControl/F lorida/devicel /1 SNControl/
California/devicel),

e SNControl/+/+/sensoril

Fi & M H 7E SNControl N[ sensorl Tt (40 SNControl/Florida/devicel/sensor1 il
SNControl/Florida/device2/sensorl),

ERNABIFCFS T, connect-and-subscribe J5:(d H 1 I8 AL PE 4 % message-handler SEAb
RN B2 BB 7Y B, 7E connect-and-subscribe 757 H1, Machine Head £ connect
Fi R, BEAE TARBAI M LR P ID GBI generate-id AR Bk, B H: b HERhE—
ID), #RJ5'BH connected? Jj IS AY i & I T AL, I subscribe J5iilt, 2%
EEE, BWETTE SRR, JHELE AR (qos kI, ARJGTT I H 5 —Bital, H
disconnect 5Ll HERE,

connect-and-publish G T connect 5k, EHIEZCMHbHEIE P ID 1E A%,
R [EERE conn, SRJ5 B connected? JikAG A IEHE B KT, UM publish J5 ;i 1m fREE
RATHE (K TILKR). publish ki MSfotiEs:, T H . {HAM. QoS {HFN
retained, QoS & 2 ¥R T “MWIifF—k” Kik, retained {H 4 false 5iRHE A ER EH

A
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B, BJ5, disconnect J5kiliHF S5AHEE:,

R TR A ACRD e B U AT B MBI T 6L, (ELPR AT LR 31 75 2Ok (8 X 267 8. (6l
an, AR AR E AR fil ke FELE B 1)

S5

e MQTT Hpilt G (http://mqtt.org/) .

e Machine Head /& (https:/github.com/clojurewerkz/machine_head) HJ3C#4 (http:/clojuremqtt.
info/) .

« Eclipse Paho & (http://www.eclipse.org/paho/), Machine Head Ji< 2 {# FHiX 4™ JTava FE st
MQTT & f5.,

« Mosquitto (http://mosquitto.org/), SZEL T MQTT M IFFIEH.EFCHE,

Building Smarter Planet Solutions with MQTT and IBM WebSphere MQ Telemetry (http://
www.redbooks.ibm.com/abstracts/sg248054.html, IBM £ & +45), {E# Valerie Lampkin %,
IZAE TR RS T MQTT.

» Andy Stanford-Clark #J TED i i (http://www.youtube.com/watch?v=s9nrm8q5eGg), fth
& MQTT K& 2 —, ZEF & B 5 B, ¥t 7 anfa i MQTT,

5.8 HAEZERZeroMQ

YE#& : KevinJ. Lynagh

E
TR LU E A ZeroMQ, 1H ZeroMQ Ef:F X R RIEA R L AN, UK s H b
Java & JRIETF LT BRG], BRI RER B2 F 3 & B nu 5 .

BRAR
H zmq-async (https://github.com/lynaghk/zmq-async) J&, #|F core.async 3 & ft ZeroMQ
HIFH K AEH

h T AREEAR S G, RAD RSN %23t ZeroMQ 3.2, N RS Mac 142635 7 Homebrew
(http://brew.sh/) B, H FTHEAMARZET:

$ brew install zeromg

®#, £ Ubuntu R%5 L.

$ apt-get install 1libzmg3
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B, Vilh) OMQ WIT# i (http://zeromq.org/intro:get-the-software) ,

FEITbG 20, AT B K5 A A [com.keminglabs/zmg-async "0.1.0"], B lein-
try 745 REPL:

$ lein try com.keminglabs/zmg-async

T A& core.async HIH /N L go &ML R AR ELETE, il ZeroMQ AR
NER T,

(require '[com.keminglabs.zmqg-async.core :refer [register-socket!]]
'[clojure.core.async :refer [>! <! go chan sliding-buffer close!]])

(def addr "inproc://ping-pong")

(def server-in (chan (sliding-buffer 64)))
(def server-out (chan (sliding-buffer 64)))
(def client-in (chan (sliding-buffer 64)))
(def client-out (chan (sliding-buffer 64)))

(register-socket! {:in server-in
:out server-out
:socket-type :rep
:configurator (fn [socket] (.bind socket addr))})

(register-socket! {:in client-in
rout client-out
:socket-type :req
:configurator (fn [socket] (.connect socket addr))})

(do
53 — A RBRMIIRS & TIEE, SFRANIER, BIRLL "pong"
(go

(dotimes [_ 3]
(println (String. (<! server-out)))
(>! server-in "pong"))

(close! server-in))

53 —ARARE Pum LIEE, &K "ping" iEk, AR
(g0
(dotimes [_ 3]
(>! client-in "ping")
(println (String. (<! client-out))))
(close! client-in)))
55 *out*
;5 ping
55 pong
;5 ping
55 pong
55 ping
55 bpong
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it
ZeroMQ & T F{H B EH T A5, L MEmE (ERN, dtftnE. LR TCP
%) bR E R (FR /A, RAT/TH%), SE2FIESHE,. ZeroMQ £
FREM TARAF AL, RAEE I AR5 AVZRH . ZeroMQ HYEE SR T LL HTTP MJT4H/h, £
R L RIE, BR TSR/ RE 250, B3R RAT AATERL B A AR G A

B3, ZeroMQ EZEF X R AR L LN, F&MEHEFEFEEHmmMS, KL
FEFABAF], zmg-async FEfRPE T X Lem) @, FEPREIE T ZeroMQ £, ki@ T i %
4x[Y core.async {5 KI5 A M.

zmg-async JE & it T — /™ B4 % com.keminglabs.zmg-async.core/register-socket!, 2}
ZeroMQ E:7 5 —A S > core.async G KB K: +in (WA BE AFHFHRET
FIHER) Fnout (RTLAMBIECET44L) . FH >! S A Clojure F1F R A S T 5,
et — 2 2 HB AT e WCEI % 555 T B ICTE core.async 33, FH <! BEERIXSET B,
PR — RS F R &,

b T D iRl i ZeroMQ 2 H., RTHIAI G T P4 go i AHk, sl ity
BEREHE. B g0 MRS & RBT LI MaIIT, “MRESa" MY ER
R =kiEsk (<t &%, HEICHEKEIE), BREBME “pong”. R, “&Fim”
AP R =R “ping” 1K, BRI FRINERHEH TRIEKR, &, ERNE
FBERR T TIEZ)A, % B close! SKH] T{5iE.

register-socket! A W LA — 4 O & GBI &M ZeroMQ E T, (Hl W na @it
A :socket-type fl :configurator, FI|fHiZEGIE—/E4EF, configurator £2—/ A%,
%2 RARH) ZeroMQ EE T MR, BRBEEZT AR ZfaistT, DMEER / J8E ik,
B pub/sub T, silicBEIZERT,

% Ff register-socket! WS E T —k RAEAbEE — b e tHAOTH B, i

RIRFEEL N EBTHATLE (B, RAGEEENES —EET EiRR
\ 10 GB B9 ., Mm%k —&/ /NI HlEE), IBakFEZE LA zng-async |k
=~ T,

S5

« Rich Hickey Y “Language of the System” {#E}t (http://www.youtube.com/watch?v=ROor6_
NGIWU,) , Hrf & TEAFIRIAFAL .

o ZeroMQ 1578 (http://zguide.zeromq.org/) & T ZEMIERFNELIL .

o 31177 “H core.async fiRERIF & FA & HIARAT
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o core.async By I 28 M 18 & S # (http:/clojure.com/blog/2013/06/28/clojure-core-async-
channels.html), $&ft T fRAFHIHEA

59 HIETCPE Fim

{E3 . Luke VanderHart

o] Z
# BB SRR ARV E e i 1 AT TCP & $:,

fRRTT =
FIPH Java HARTEHEGIAE Java.net.Socket SEf, EHFEITREAL.

Bildn, THEIREEDF] Socket GilE—/~ TCP %42, k1% HTTP GET ik, B&RLLE
TR RGR A

(require '[clojure.java.io :as io])
(import '[java.io StringWriter]
'[java.net Socket])

(defn send-request

"Sends an HTTP GET request to the specified host, port, and path"

[host port path]

(with-open [sock (Socket. host port)
writer (io/writer sock)
reader (io/reader sock)
response (StringWriter.)]

(.append writer (str "GET " path "\n"))
(.flush writer)

(io/copy reader response)

(str response)))

XA R ERAS Java. lo.Writer F1 java.io.Reader 5:ff], [MIAEAR S5 as KiEEdHE, FEMARS
PR, i PR HTTP BTG TR R R B A writer X5, B T — ik A
I HTTP % P, 4R e PRSI 1 & B GET ik, SRIGHIH T H e& %L clojure. java.io/
copy, Hf&ER A il java.lo.StringWriter SEff, FHAEAFAFERIE,

£ REPL H1ii ] (send-request "google.com" 80 "/") HfiR[H—/MEHKIITIFH, &
Diln] Google 3 G HI%E/~ HTTP M ).,

i
E A5 FI H clojure. java.io iy /23 A 15 2] T java.io.Writer 1 java.io.Reader SZ 4,
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L@ K BRI E OB, F b, BRI R R A SCA B R A PR
i B el LAl it clojure. java.io/input-stream 1 clojure. java.io/output-stream, fR%%
Sy AR B 46 ) it il A i . AHDE A HTTP & — A SCAREMY, BrLAFIH Reader F11
Writer Y BRAEE AR L.

XA P HTTP & A B R 2 1358 BRI, EE SR F, (EH
J5AARY TCP B4k Kt HTTP 5ok L & A kery ik, A et 1
FE EREEA, SBLT HTTP figRFIN %, B3 T LMy, #Hawm
= #£3 (escaping). ZmDAIAKALE,

BEFER reader, writer FIZE T A B HBIE with-open 2209 B T2/, XAk T 1H9 L
TEEERI, &M close Bk, Bt TCP &R, MMFEBEAR, CRHIkSIHFER P imm
NR5s e vm PR iR, W AT Bt R & 1k,

ARAE with-open | N ICHUR EIEE S, BEH] doall SR5g & KBLX LEFFFI], X — R
%, XA A with-open FTHHIF I AE with-open [EA)H il ], doall pi %54 Sl —
MESA, BREEENFRIEENE .

(realized? (range 100))
;5 -> false

(realized? (doall (range 100)))
53 -> true

A ARRIRIH, VRATREMA T doseq 22, B T RFFEEAFFHIS1, doseq Xf 341 H iy 4
ATEFPSTEIE R, WRFEX IR A TR ARER, XmRAH, (HFEE
IR R E T A B -

(doseq [n (range 3)]

(println n))

55 *out*

55 0

5501

55 2

S
e 51017 “GIE TCP IR%5 47,
« TCP M AIZ4ER T F} (http://en.wikipedia.org/wiki/Transmission_Control_Protocol) ,

5.10 €IETCPIRE

Y£# . Luke VanderHart
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o] ZH
RN T ERE, 1ENIKH TCP k%2,

S
I FH Java 9 H $5 V& 4 F java.net.ServerSocket 2%, @Il & TCP Y Wr & . F| F clojure.
java.io W RR BRI UG Al B (8K reader 1 writer X152 ), il ERE TR S HIE .

(require '[clojure.java.io :as io])
(import '[java.net ServerSocket])

(defn receive
"Read a line of textual data from the given socket"
[socket]
(.readLine (io/reader socket)))

(defn send
"Send the given string message out over the given socket"
[socket msg]
(let [writer (io/writer socket)]
(.write writer msg)
(.flush writer)))

(defn serve [port handler]
(with-open [server-sock (ServerSocket. port)
sock (.accept server-sock)]
(let [msg-in (receive sock)
msg-out (handler msg-in)]
(send sock msg-out))))

XBARRLE LT = A EREL, receive Fil send TR £ IR EURS A 57 B 5cdE, HE
T clojure.java.io/reader [l clojure.java.io/writer K%k, ‘B1&11%3> java.net.Socket
TEAZHL, IR ENERE T A A4S ) Java.io.Reader I java.io.Writer,

server fATLIESREE v M B8 ServerSocket SLf|, ‘BHiEZ—ACER A, ZERBCR AT
I ARIER, JeEm b aiE e .

TEBIEE T ServerSocket SEfi|)5, server Ty Ll Fl'2 Y accept F5:, ‘B2 ffPHZE, HF| TCP
VEREE, M P umiE iRy, BLA java.net. Socket SZHBIAIIE TR Bi% 45 1E .

RIG B ESTHBA receive AL, XHABIEER:T EITHF reader XF G HFPHIE, A H|H:
BBl —Frse R midmA . UATRF (\n) 253, 1EeBBEl—47i, e ARSI E sk R A
ACFR R K, FIRAER—A BT BT HFAY writer %142, 18 JH send 3 & %0 K7, send i
F writer Xt 1Y flush 753, WARATA B8 FIE KK B P, A& HAE Writer SEAIRY
A,
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FERIETEN R G, serve kiR IEl, R4 CAE QIR SS & B3 F TCP K1EEZ A T
with-open 2%, FTLAfEIR Bl Z i, ‘BAMiXEEEHETIHMH close Hik, Wif& Fimifee ik

=i

R TR — T, 157 REPL Hil] F serve %, — /MW B HI T, #kHH (serve 8888
#(.toUpperCase %)), {1&, BASD FiRE, Wiz, S5 imidis,

BEREIRSS . FTUMEM telnet & P, JUPEMAEERIERS |, CEEBRINGER,
M, SITHFaA TE b

$ telnet localhost 8888

Trying ::1...

Connected to localhost.
Escape character is '~]'.

KR AT LA AR N ZE (2 T HEPETFH, BiAZ “Hello, World!”), {ESERHIA)G,
WOREE T ] R K IR IR T 1 -

$ telnet localhost 8888

Trying ::1...

Connected to localhost.

Escape character is '~]'.

Hello, World!
HELLO, WORLD!Connection closed by foreign host

REFE, LURE AT, RS54 A0 B URAVE A RT R B RRAS (A0 24 ek 5 B
H), SIED &Ik TiER:, /£ REPL 1, REEF serve ML TIRE T,

it
EABIF{E T reader Tl writer X4, EATRACBSCA AR, X2 T 1L HEZTH
SR SRR, 5K, KPR ERFART FRE, AT LR ISR AT fof 2 7 ) 5k
k&R

TR — A, HZ{#H clojure.java.io/input-stream [l clojure.java.io/output-stream
B ¥, 1 A & clojure.java.io/reader F[1 clojure.java.io/writer p& . & 11 ¥ & |
java.io.InputStream f[I java.io.OutputStream Xt %, XX R M TR B RAFEHHY
AP, 1A FUR R A R

KFEAGIT, RAIREEREER T — -, HIENMRESERIRS &, (£ serve lAGRIE )5,
EANPHRER R R, SRS, @R IRS AR EREIRSS £ ERTER.

i, A T Clojure fREHIIF R TH, XEHAA LI, K serve s slid#4: TIRRY
Hids 4%, HE=Ie%Eh:
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© ERSIIERRTISITIRS &, XA S FHLJE REPL;
o (ERCPRSEE ARG, AERHIRS & BT
o ECFESEIERIE, D LUERALE T Mg K,

i H., RS &Rzt £ REPL ZSMAYZeiert, FrLAAF R 2 fe fi—FLAIR 2 1k Ak
S5 in, MARLZ LA IVM, B R X R«

(defn serve-persistent [port handler]
(let [running (atom true)]
(future
(with-open [server-sock (ServerSocket. port)]
(while @running
(with-open [sock (.accept server-sock)]
(let [msg-in (receive sock)
msg-out (handler msg-in)]
(send sock msg-out))))))
running))

X BRI F R R, BAE—A future M B B3 T IRSS S BT, JHE—AA
i accept T3k, EMAIRE T —/4~40h running 12T, JHRIEE, FEBKIEAR
hER AR e, BEILIRS S, REH BB false, A L.

(def a (serve-persistent 8888 #(.toUpperCase %)))
53 -> #'my-server/a

35 MR ESAEBAT, KRR 2 AMTER

(reset! a false)
;3 -> false

55 MRS EEIL T ATHIREL F—/N iR

AR ERERF

FiXBH|FFTAA L], RS BEEFAMLUMEGALME, TARERC
MABAEZ 2412 A THRBIN, B2ETHFACHGRBERN, REZHTL
A R RAMEE, FEREE. BT R AT T,

e RROGEREEEZHACA B UREREHAK (4o HTTP, SSH iH &), AR AL
FHARZRZABEERN N, ILEMRAH# S TRORSBERE, TUALKSINHELE
R ERAZ, BA RIATEGM AR,

2%, EMEXETRRHRGRELFREDAITMNEY, ZTVEIVM Y, K%K
R XA AH)ILE A AR RAE PR E RIS EEFIE, 2ERSARLEIL (o
HTTP # K X IMS A7) $9TAFRIE, LM ERF O IR,

A
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25

Java [ ServerSocket Fil Socket Xt ) API 3¢#Y4 (http://docs.oracle.com/javase/7/docs/api/
java/net/ServerSocket.html) ,

clojure. java.io fiy £ Z2 [0l i) API 3C#4 (http://clojure.github.io/clojure/clojure.java.io-api.
html) ,

5.9 %7 “QIE TCP & i,

XF TCP i I3 E@#L (http://en.wikipedia.org/wiki/Transmission_Control_Protocol ) ,

511 W AUDPH

Y£# . Luke VanderHart

o] &R
NS Rk sz R UDP 41,

S

FIUFH Java H#:EM:LL K java.net.DatagramSocket f[] java.net.DatagramPacket 2, k1% Fll
2k UDP {4 A,

TR RS T SEBUCR B A R I RR B, X LA R 2 B UDP A«

(import '[java.net DatagramSocket
DatagramPacket
InetSocketAddress])

(defn send
"Send a short textual message over a DatagramSocket to the specified
host and port. If the string is over 512 bytes long, it will be
truncated."
[~DatagramSocket socket msg host port]
(let [payload (.getBytes msg)
length (min (alength payload) 512)
address (InetSocketAddress. host port)
packet (DatagramPacket. payload length address)]
(.send socket packet)))

(defn receive
"Block until a UDP message is received on the given DatagramSocket, and
return the payload message as a string."
[~DatagramSocket socket]
(let [buffer (byte-array 512)
packet (DatagramPacket. buffer 512)]
(.receive socket packet)
(String. (.getData packet)
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0 (.getLength packet))))

(defn receive-loop
"Given a function and DatagramSocket, will (in another thread) wait
for the socket to receive a message, and whenever it does, will call
the provided function on the incoming message."
[socket f]
(future (while true (f (receive socket)))))

send PR ECHMTRIBE,  PRA'BRYRER ) WA RS — /1144, 15 DatagramPacket ff
i, JFRRRE T . SRR R/ NIREIA 512 75, FIF T DatagranPacket #)
1677 {50 length 245, [ROAfE— UDP Wk iil8id 512 F R ia, @Hrge. &
SRIELE 8 FE R IR PTRES R, (B — 28RS h

receive BRI % G T HEMCELHE A 71T 50H, BB InE W 2 2k 48 DatagramPacket Sk
th, Fot &4 518 F DatagramSocket.receive J5:, FEWCBIELIERT, receive J5 bt T
DatagramPacket S5 -3 Bl , 4R Ji5iX Bt Clojure fRED A FHIAFE Y 7T 5 A RyvE R (BP0 2
DatagramPacket.getLength J5yhiR RIAY(E ), #938& F iR [EEHY String,

j"j receive @ﬁ%ﬁﬂ%’ ﬁﬁﬂﬂi&ﬁl#&{E, Fﬁ[/j\{f%%g%?ﬁlﬁ\éﬁﬁ REPL pP{EJEHETJ‘7
BARFEDA M, recetve-loop f%é T receive W%y, fE— M T REIHME.
IREIREIE, SRR RS, RETEARFREE ZRRA

LPITIXBRRY, R A DatagranSocket SLf4il, fE REPL .

(def socket (DatagramSocket. 8888))
55 -> #'udp/socket

e O (Gx B 8888) Al UDP &£,

Tk, H recetve-loop BM¥UBA — MWW E . X TXABIF, A println B,
SEREFT I B A W B A MA -

(receive-loop socket println)
53 -> #<core$future_callSreify__6267@2783890e: :pending>

PRIRRRFTEAR S T | A receive-loop A IENFALRETE R, 1% it BTED
I

(send socket "hello, world!" "localhost" 8888)

1} hello, worta

S
B T4 R 58] Tocalhost, B (EAEH b, AT send BEGSILIEE, I8 BEOLI
A7
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Wit

A& TCP, UDP (P Hadh bhil) 2&—AF F Wi, ARIEHEELIEIIRF, NEER
IER, HEARIEHERGHA, 5 TCP XA AL, fEACH#bLH, UDP %A%
RAYELAEIRI (A], PAAN TR B TR DAG AL A

FEURTE [ ] UDP Z R, SERf0R B THREMSAE B 22k s B O U0 T U RELRSE T1R,

T UDP {f H 52P0H BAE AR, BrLARZ 55 H core.async SR/EL %5 R 45 1Y DatagramSocket
Stfh], core.async $E{it TIRAFAIEERNS, LLIRGEWSLATERIY, R, HTH
FEEAR R ERRyEM: (4n UDP {H.E) .

UDPZEI%&

FIIH—Fh 4% UDP HEEIE AR, UDP tw] LB R — AN B B k424 B, 22 H4
%, ELAIE java.net.MulticastSocket SL{fi[> %k ft java.net.DatagramSocket Z{4],

Oracle M35 F #93C#Y (http://docs.oracle.com/javase/7/docs/api/java/net/MulticastSocket.html)
RUFHORRE 1 4nfal {1 MulticastSocket, BLACANFBEAR, BFAMLE B HFIH Java B A #
Ve, BoaimmElf, ¥ /EF MulticastSocket iZAF H,

S5

« 3117 “H core.async fRERIH A FVE - HRIMAT

« 597 “GIE TCP & i,

« 51077 “BIg TCP k55447,

e java.net.MulticastSocket §J API 3 #4 (http://docs.oracle.com/javase/7/docs/api/java/net/
MulticastSocket.html ) ,
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BT

SR

6.0 &I

FE2L AR, BRI AEBIRE D2 R ELFEIINES, XML RrHEE,
R ERZ BB HFEIE S —#E, Clojure A —HERIFIE P, SEEERH, 0
Clojure (A ZALAET, EREB LS.

AP E IR 1F Clojure h, BHEAE. &RV LHIEEER Fum)E, et —
FUSBRBAIE, RIS EORIRIEIFERS . XL XA R A (BRI,
A oo s BRI Aok I SR sk 42, IRR AT FaiR (338) . bs |,
Bl 1) APL & B FHR 7, RARBE—WA s gL, LEURIRIEBER AT, X Seh s B B
Clojure £HEEEHIH T AAEA

EARZES, WOTEEHE 2 BB EMBE A, B4 SQL, & XA, Mongo. Redis Fl

Datomic,

Datomic (http://www.datomic.com/) & ¥ 40k A EL A #B3T JE g . ‘2l Rich Hickey
(PRATREANIE, BAZMASH T Clojure) & WHFNZEd, Zrl[{hagny. XFrS0Y. mn{E
M. 25 FEt R g de A, OB IER JE RN EE 5 Clojure #H[R], AR VRE XK Clojure, #WHE
2 P ZI IR Datomic, BREW DAER BN B AF66 %, WelUMEASE TR, d—PH8%
FHREG, IR R,
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6.1 ZERESQLEERE

V3. Tom Hicks, Ht#)FH Simone Mosciatti $£58

2]
B 32 2 SQL Hehi .
BRAE

Ffl clojure. java.jdbc J&, iz JDBC HYJ5 2 T5lA] SQL edg

BRSHX AT, SRR EIEE B THY SQL BAEEFIZR . AT U PostgreSQL',

TE PostgreSQL i&17/5 (IR EZFT1E localhost:5432), $hAT FHAIATA, Ol XASLHIFFE
I 2 -

# {f Mac b :
$ /Applications/Postgres93.app/Contents/Mac0S/bin/createdb cookbook_experiments

# {ERABIR ]

'S createdb cookbook_experiments

FEIF 4R 20, IE/ETH 155 2 A [org.clojure/java.jdbc "0.3.0"], {RMLTEEEE
i RDBMS [1J JDBC IR %, #nBEgksiix /L4, 5k [org.postgresql/postgresql "9.2-
1003-jdbc4"], ZH lein-try JF45 REPL, m%i A TIfifY Leiningen 4> :

$ lein try org.clojure/java.jdbc "0.3.0" \

java-jdbc/dsl "0.1.0" \
org.postgresql/postgresql "9.2-1003-jdbc4"

ZH clojure.java.jdbc 5¥iE ER T, REE—EEIAE UL, X A& I R
WM Clojure Mebt R PIE, HARERI THEIEERZZRA, M EMALE S

(def db-spec {:classname "org.postgresql.Driver"
:subprotocol "postgresql"
:subname "//localhost:5432/cookbook_experiments"
55 SN REIASHEAR EA T
;3 :user "bilbo"
;3 :password "secret"

b

I clojure. java.jdbc/create-table pfi %, fF RAUARUEHAFIA & 4 H I ZIHAS B, sk
RELEF & HVBHE o QI — A e R 3R

£ 1. Mac F /7. 5[] http://postgresapp.com/, F#%5 T-%2E) DMG, HAh A . "TLIE PostgreSQL wiki (https://
wiki.postgresql.org/wiki/Detailed_installation_guides) XFIAHNRIE RGNS,
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Administrator
鉛筆


(require ‘[clojure.java.jdbé :as jdbc]
'[java-jdbc.ddl :as ddl])

(jdbc/db-do-commands db-spec false
(ddl/create-table
:tags
[:1d :serial "PRIMARY KEY"]
[:name :varchar "NOT NULL"]))
33 -> (0)

V% Hofth BB TR TESHE 72, 4N clojure. java. jdbe/insert!, ‘BT IAECHE A% 16 HH
YEAE—N25

(require '[java-jdbc.sql :as sql])

(jdbc/insert! db-spec :tags
{:name "Clojure"}
{:name "Java"})
55 -> ({:name "Clojure", :id 1} {:name "Java", :id 2})

(jdbc/query db-spec (sql/select * :tags (sql/where {:name "Clojure"})))
55 -> ({:name "Clojure", ":id 1})

it

clojure.java.jdbc 4Rt T —LEph %7, %% T Java IDBC MLYEHY A AThRE, BAM, KA
java-jdbc/ds1 I H i java-jdbc.sql F[1 java-ijdbc.ddl fy &2 /a], SZEL T /MNUAY DSL, fE
He B AR SQL DML #11 DDL 41,

K2k clojure. java.jdbc J& T Java JDBC, FrlAe vl UL T4 £ & ATHY SQL 44 %,
45 Apache Derby, HSQLDB . Microsoft SQL Server, MySQL. PostgreSQL 11 SQLite,

SEENT AU A1 BCHE U8 Tt B 2 B PR b B4 B LA 56 BA (F5 181 5 o8 db-spec) , {E—/>TEj L
H Clojure bt b fit, XA UL Fh Y 22 80 ¥ WG IR sh B r 2 4. 7€ RDBMS
R, EHLA, 5. BdeEs, IR EIn4,

clojure. java.jdbc L L VR HAL JLAN BRI ALAS Ui, 44 Java URL, C&A4THFIVIER:,
INDI AR @ T . 40, "TLA :connection-uri f#fR 52 # /Y URL F7F i .

55 VERHUME UG B 7777 o
(def db-spec
"jdbc:postgresql://bilbo:secret@localhost:5432/cookbook_experiment")

55 VEAIEHE URT MR-
53 BRI A
(def db-spec
{:connection-uri (str "jdbc:postgresql://localhost:5432/cookbook_experiments?"
"user=bilbo&password=secret")})
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Administrator
鉛筆

Administrator
鉛筆


55 BEAEKE
(def db-spec
{:connection-uri "jdbc:postgresql://localhost:5432/cookbook_experiments"})

s PEid s Fon A Clojure WL R, REVFI A 1EAdE, B —HEHR il /4 2] — /e
SRFH, SRIE AT BTG @AY Clojure BERZALEE :
(jdbc/query db-spec (sql/select * :tags))

55 -> ({:name "Clojure", :id 1}
; {:name "Java", :id 2})

(filter #(not (.endsWith (:name %) "ure"))
(jdbc/query db-spec (sql/select * :tags)))
55 -> ({:name "Java", :id 2})
A HoAth—2% Clojure FERT AT A1 56 R AR &, B/ #E ML T ARIAYH % fn DSL, T4
Y& SQL #tfE fneikx3, Ebfn Korma, {HAE, clojure.java.jdbc BL& T H & £¥E & i 7]y

KR

S5

o 6271 “FIHERMZER: SQL $ R ZE”, % >1%| H BoneCP Fi clojure.java.jdbc sZEf
SQL 47 e 1422,

o 637 “HE SQLEHEA", “#>1FIM clojure. java. jdbe 5 SQL Hi#li EZR AL,

* Pjjlal clojure.java.jdbc #Y GitHub fRF%/E (https:/github.com/clojure/java.jdbe), T fif#i%
FERTE 215 8.,

o ijj[n] java-jdbc/dsl [y GitHub %5 % (https://github.com/seancorfield/jsql), T fi##x T
‘BB SQL % i) A= & Th ik, B, WF%E Honey SQL (https:/github.com/jkk/honeysql) .
SQLingvo (https:/github.com/rOman/sqlingvo), B Korma J% (http://sqlkorma.com/), T
fift SQL Zrif)tE B, Korma ¥/E 6.4 e,

6.2 FIHEZMEESQLEREE

E# : Tom Hicks I Filippo Diotalevi

] &

7 BRI S B it v 2l b 3% 12 SQL B4t e
BRAE

{8 H BoneCP B FE M) ith J5 kL35 4 T IDBC IR 5, GIEEBIEGR M., K5, hhm
BABTIRME clojure. java.jdbe FE{EFH, 1EAn 6.1 “i&E#: SQL BB E" Hibdr—FE,

BIEE | 233



BAREEX AL B, kTR EEE AN s TR SQL BdE RN, A1 iU PostgreSQL’,

fE PostgreSQL izf7)5 ({REIBITLE localhost:5432) , $hAT NHEIRIMT4A, BIELX A SLHIFHZE
AT 2 -

# {f Mac v :
$ /Applications/Postgres93.app/Contents/Mac0S/bin/createdb cookbook_experiments

# fEHARIR S

$ createdb cookbook_experiments

f?ﬁlL“Zﬁﬁ, TELET E R ZH imA BoneCP ([com. jolbox/bonecp "0.8.0.RELEASE"]),
WFHENATE A RDBMS [ JDBC %, {RIOFHE SLF4) HE%E, &, LA lein-try JF
%A REPL:

$ lein try com.jolbox/bonecp "0.8.0.RELEASE" \
org.clojure/java.jdbc "0.3.0" \
java-jdbc/dsl "0.1.0" \
org.postgresql/postgresql "9.2-1003-jdbc4" \
org.slf4j/slf4j-nop # Just do not log anything

B, SIE—AEIR MRS, R R ETIRBR 2. R AR TR A
PR RN R, AR5y X B

(def db-spec {:classname "org.postgresql.Driver"
:subprotocol "postgresql”
:subname "//localhost:5432/cookbook_experiments"
:init-pool-size 4
:max-pool-size 20
:partitions 2})

BEOI At ) BoneCPDataSource X4, sk EiE X —ANeh% Ch T 1) KR AR E
TS ML 25 ) 225

(import 'com.jolbox.bonecp.BoneCPDataSource)

(defn pooled-datasource [db-spec]
(let [{:keys [classname subprotocol subname user password
init-pool-size max-pool-size idle-time partitions]} db-spec
min-connections (inc (int (/ init-pool-size partitions)))
max-connections (inc (int (/ max-pool-size partitions)))
cpds (doto (BoneCPDataSource.)
(.setDriverClass classname)
(.setJdbcUrl (str "jdbc:" subprotocol ":" subname))
(.setUsername user)
(.setPassword password)

£ 2: Mac Hl 7. JjlA] http://postgresapp.com/, | #5121 DMG, Hfth A : 7 LALE PostgreSQL wiki (https:/
wiki.postgresql.org/wiki/Detailed_installation_guides) fRFIHH N RIE ARG ZHEFRTE .
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.setMinConnectionsPerPartition min-connections)
.setMaxConnectionsPerPartition max-connections)
.setPartitionCount partitions)
.setStatisticsEnabled true)
.setIdleMaxAgeInMinutes (or idle-time 60)))]
{:datasource cpds}))

XA T5 R R ok A SC— AT Tt P BRI, S BRI Kt 4

N A~~~

(def pooled-db-spec (pooled-datasource db-spec))

pooled-db-spec
;5 -> {:datasource #<BoneCPDataSource ...>}

B EE AR TEA TR clojure. java. jdbe BEHYEE — 24, RAERBUERIERIREE

(require '[clojure.java.jdbc :as jdbc]
'[java-jdbc.ddl :as ddl]
'[java-jdbc.sql :as sql])

(jdbc/db-do-commands pooled-db-spec false
(ddl/create-table
:blog_posts
[:1d :serial "PRIMARY KEY"]
[:title "varchar(255)" "NOT NULL"]
[:body :text]))
55 -> (0)

(jdbc/insert! pooled-db-spec

:blog_posts

{:title "My first post!" :body "This is going to be good!"})
;3 -> ({:body "This is going to be good!", :title "My first post!", :id 1})

(jdbc/query pooled-db-spec

(sql/select * :blog_posts (sql/where{:title "My first post!"})))
;3 -> ({:body "This is going to be good!", :title "My first post!", :id 1})

it

Eanfioe 5 Z i Jg R, clojure. java. jdbe FERTLIFIH JDBC $im iR G 5o e £, X
# BoneCP s HAth i B0 FEpb IR 25 B B B At R

BoneCP JE % T AR IDBC 25, U EIE SRR, & nl LUE AC (2 SE 1 JC i 3k 5h
FOECHEIR, BB 19 ek Connection Fil PreparedStatement S {5ilith,

BARZJERME T LA I RIRIFEN SR, BERESHEH A SR BN+ &A
iR

BoneCP & fft 7L+ BCEZ K, R R R AR IE, SFisivk, KL HNCE
ZHRAABOME. ATLGEE 2 BT RIS HI& AT, A it i e MBS i KA
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FEARIAL . R RERE . AR, FSSAH . PreparedStatement MR, UL R A&
. AT A AT A i

it i 8 il 2 v BoneCPDataSource 21 close J5iki, mILURSHt s OB IR (LRE st
PEiEHE) o R R (b b O BAE TR, B3 SQL S

(.close (:datasource pooled-db-spec))
;3 -> nil

o 6.171 “iEHEESQL HB)/E", THEH clojure. java. jdbe SEEUAE AR i

o 6371 “HfE SQL HHEE", F>IFIH clojure. java.jdbe 5 SQL il A B,

e BoneCP 1) 3¢ #% (http://jolbox.com/index.html?page=http://jolbox.com/configuration.html )
F1 GitHub fCRZ % (https:/github.com/wwadge/bonecp) ,

 clojure.java.jdbc ffJ GitHub %% (https:/github.com/clojure/java.jdbe), T fifiZ% 7/
WE2ER,

6.3 R{E SQL #iERE

V&% : Tom Hicks

(] &
Clojure F2 /775 2458 VE SQL ¥ e VR ANId R,

S
F clojure.java.jdbc %, %F JDBC 3ijiln] SQL ¥4,
BAREEX LB, kTR EERE AN s TR SQL BidE EFNZE . A1 U PostgreSQL’,

fE PostgreSQL i&17Ja (IR IB1T1E localhost:5432) , AT T HIAIAT 4, BIEX AL 55 5
A P -

# {F Mac v :
$ /Applications/Postgres93.app/Contents/Mac0S/bin/createdb cookbook_experiments

# (EHABIRSEH

$ createdb cookbook_experiments

3. Mac H /. JjlA] http://postgresapp.com/, | #i 5 T %350 DMG, Hifth A : 7 LLLE PostgreSQL wiki (https:/
wiki.postgresql.org/wiki/Detailed_installation_guides) $RFIHH N RIE ARGV ZHEFRTE .

A

236 | ¥6E



fEJF 46 2 A, IF 7E W B ik i 5 & o A [org.clojure/java.jdbc "0.3.0"] fil [java-
jdbc/ds1"0.1.0"], L2k RDBMS I JDBC YR 7h, 404 E4kLEix 4~ 52 i, i [org.
postgresql/post gresql "9.2-1003-jdbc4"], ZE ] lein-try JF 44 REPL, &% ALL T

Leiningen @4

$ lein try org.clojure/java.jdbc "0.3.0" \
java-jdbc/dsl "0.1.0" \
org.postgresql/postgresql "9.2-1003-jdbc4"

SR SCAn AT D Rl B P «

(def db-spec {:classname "org.postgresql.Driver"
:subprotocol "postgresql"
:subname "//localhost:5432/cookbook_experiments"})

FANEHTFR, 15 java-jdbc.ddl/create-table sk A B4 ) DDL iE4), ARJEH%IE
)& 4y jdbe/db-do-commands BE 57 AT :

(require '[clojure.java.jdbc :as jdbc]
'[java-jdbc.ddl :as ddl])

(jdbc/db-do-commands db-spec
(ddl/create-table :fruit

:name "varchar(16)" "PRIMARY KEY"]

:appearance "varchar(32)"]

:cost :int "NOT NULL"]

:unit "varchar(16)"]

:grade :reall))

(0)

A e e e R ]

2

FIH clojure.java.jdbc/insert! p¥l, MIFRHHHACREICTE., HHER, BiTFRA—
A, Kb g & SIRE. SERRIEEERIZIE 52 b ARSI —2

(jdbc/insert! db-spec :fruit
nil ; FZENE T
["Red Delicious" "dark red" 20 "bushel" 8.2]
["Plantain" "mild spotting" 48 "stalk" 7.4]
["Kiwifruit" "fresh" 35 "crate" 9.1]
["Plum" "ripe" 12 "carton" 8.4])

5 >(1111)

FEEWEE B, 5t H java-jdbc.sql/select o % A B A 1) HY SQL, #& 5 1 FH clojure.
java.jdbc/query SKHAT:

(require '[java-jdbc.sql :as sql])

(jdbc/query db-spec

(sql/select * :fruit (sql/where {:appearance "ripe"})))
55 -> ({:grade 8.4, :unit "carton", :cost 12, :appearance "ripe", :name "Plum"})
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R ERAZR, w5t java-jdbc.ddl/drop-table Az B #H i ) DDL & ), 1 A H
clojure.java.dbc/jdb-do-commands 4T :
(jdbc/db-do-commands db-spec

(ddl/create-table :delete_me
[:name "varchar(16)" "PRIMARY KEY"]))

(jdbc/db-do-commands db-spec (ddl/drop-table :delete_me))
33 -> (0)

itit
clojure.java.jdbc FEHEfit T —LBEpF %, GL3E T Java IDBC #LiEHYE A IhRE, java-jdbc/
dsU I H 1y java-jdbc.sql fll java-jdbc.ddl iy &2 A], ST /MEUEY DSL, Red: A Ay
SQL DML #1 DDL &4,

java-jdbc/dsl ¥ 25 J& clojure. java. jdbc f—34y, 1A)E kK, HM
RO ER APTRUATEE/N,

java-dbc.ddl/create-table s ¥/ 1 QIR AT FEHY DDL, 240 — MR A — /1 &,
) & LS SIS U] . EARBH BT, RPN UEIIE A S

BANEHICFE
WAL Z B REA TR, BT RImRE A m &5, clojure. java.jdbc/insert! B
BoB AT UARESZ — B Mg e, o DIF & 1R Ak

(jdbc/insert! db-spec :fruit
{:name "Banana" :appearance "spotting" :cost 35}
{:name "Tomato" :appearance "rotten" :cost 10 :grade 1.4}
{:name "Peach" :appearance "fresh" :cost 37 :unit "pallet"})
;3 -> ({:grade nil, :unit nil, :cost 35, :appearance "spotting", :name "Banana"}

B {:grade 1.4, :unit nil, :cost 10, :appearance "rotten", :name "Tomato"}
B {:grade nil, :unit "pallet", :cost 37, :appearance "fresh",
HA :name "Peach"})

AR A AT AR E FELEHIRIME, FTUAEIAA] clojure. java. jdbe/insert! DAL E 4114
HIERIEAS A28, TR — S A, AEX AR

(jdbc/insert! db-spec :fruit
[:name :cost]
["Mango" 84]
["Kumquat" 77])

55 > (11)
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EEHOARNCT, VA clojure. java. jdbc/update!, ZHE— MG, HEFILFN
R AFTE . AIERY java- jdbe.sql/where T il FE B 68 B L4t

(jdbc/update! db-spec :fruit
{:grade 7.0 :appearance "spotting" :cost 75}
(sql/where {:name "Mango"}))

55 > (1)

=3

PEHE B 554 h T R 2 AR ECURE T 5 g (B AT B AP A7) . clojure.
java.jdbc/with-db-transaction 2! FHACHE FEHAS LR, GIE TS rviEs:, (FAX
AN BSR4

55 JRFHbIE A PR KR
(jdbc/with-db-transaction [trans-conn db-spec]
(jdbc/insert! trans-conn :fruit {:name "Fig" :cost 12})
(jdbc/insert! trans-conn :fruit {:name "Date" :cost 14}))
53 -> ({:grade nil, :unit nil, :cost 14, :appearance nil, :name "Date"})

LUE S il ko g i R LAY
55 HRFRPIER L IR

(defn fruit-count
"Query how many items are in the fruit table."
[db-spec]
(let [result (jdbc/query db-spec (sql/select "count(*)" :fruit))]
(:count (first result))))

(fruit-count db-spec)
53 -> 11

(jdbc/with-db-transaction [trans-conn db-spec]
(jdbc/insert! trans-conn :fruit
[:name :cost]
["Grape" 86]
["Pear" 86])
5 l_ETmsert'lFJJﬂE %552 1H$%1_
(throw (Exception. "sql-test-exception")))
;3 -> Exception sql-test-exception ...

35 RAVICREAAR—FE
(fruit-count db-spec)
5y -> 11

ALt clojure. java.jdbc/db-set-rollback-only! pf%g i i B A EE, X%
B Al L) i clojure.java.jdbc/db-unset-rollback-only! p& % B {4, i it clojure.java.

jdbc/is-rollback-only pR%EMIK
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(fruit-count db-spec)
5 -> 11

(jdbc/with-db-transaction [trans-conn db-spec]
(jdbc/db-set-rollback-only! trans-conn)
(jdbc/insert! trans-conn :fruit {:name "Pear" :cost 69}))

53 -> ({:grade nil, :unit nil, :cost 69, :appearance nil, :name "Pear"})

35 RIVIEFER B
(fruit-count db-spec)
5y -> 11

IEEXFRAbIRIE R
A 1R B B P2 D % A& Clojure Wbt 2, R F1 4 FMEML G e i g8, B ml—2H 50H 2
LR B — RIS R, e AT A RYE 8 Clojure FRECACEE, T, FRAT14% 1A fruit &
Ty ERie T, WO AT A R BUK RIS 2 AR 2
(->> (jdbc/query db-spec (sql/select "name, grade" :fruit))
35 WP AR, $EH grade < 3.0y
(filter (fn [{:keys [grade]}] (and grade (< grade 3.0))))

(map (juxt :name :grade)))
55 -> (["Tomato" 1.4])

B 1 51 7R B T java-jdbe.sql fiy &4 22 A4 LAY SQL DSL, X/~ DSL 3£ 3 & SQL 1&
A RRIE AR, BAET, BT —SEARPIYLE], FFF select, join, where T-H)FN
order-by +4J.

(defn fresh-fruit []
(jdbc/query db-spec
(sql/select [:f.name] {:fruit :f}
(sql/where {:f.appearance "fresh"})
(sql/order-by :f.name))))

(fresh-fruit)
55 -> ({:name "Kiwifruit"} {:name "Peach"})

{#F SQL DSL 5g 4 vl . ZEo H ez, mTULIA query s ffid— Ak, H
& SQL AT IR 2%, TR TR B R, (He BBk s
251 SQL 14

(defn find-low-quality [acceptable]

(jdbc/query db-spec
["select name, grade from fruit where grade < ?" acceptable]))

(find-low-quality 3.0)

55 -> ({:grade 1.4, :name "Tomato"})
jdbc/query PREH —LE IR R BT 24, Rl BAALEIR BIAVEE R B, sresult-set-
fn 2HHRE T, BRERTBASRE (W51, REHERE, BIA
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2B doall %L
(defn hi-lo [rs] [(first rs) (last rs)])

55 FREVITAE S AR AR 7K R

(jdbc/query db-spec
["select * from fruit order by cost desc"]
:result-set-fn hi-1lo)

;3 -> [{:grade nil, :unit nil, :cost 77, :appearance nil, :name "Kumquat"}
HA {:grade 1.4, :unit nil, :cost 10, :appearance "rotten", :name "Tomato"}]

srow-fn ZHHRIE T — Ve B, ESREA BN, BRI AR Y —1T. BN
Rt Udentity B

(defn add-tax [row] (assoc row :tax (* 0.08 (row :cost))))

(jdbc/query db-spec
["select name,cost from fruit where cost = 12"]
:row-fn add-tax)
;55 -> ({:tax 0.96, :cost 12, :name "Plum"} {:tax 0.96, :cost 12, :name "Fig"})

Boolean () 235 ras-arrays? e Wl Y45 AR @ 1 h— 4L B, BRINHI 2R (iR
false:
(jdbc/query db-spec
["select name,cost,grade from fruit where appearance = 'spotting'"]

:as-arrays? true)
55 -> ([:name :cost :grade] ["Banana" 35 nil] ["Mango" 75 7.0])

B, :identifiers ZHHFE T %, CRIEHTEREFNENIIL, RIS
2 clojure.string/lower-case f%Y, ‘BIRFEFTHLE/NEER, REFEESLHET ., WE
P TR ZEXF A AT MO Rl A4, il ol ix AN B S HER L 5 — A s B

xR 3 TR A b T () K 22 BUIRA T 56 R ABE %, clojure. Java. jdbe g — /M E %,
‘B Clojure [y [a] SFIML S K F IR I, X5 Clojure 52 U8 T A B (1) g Fe i — 20
SQL HI#I2E nl AR R HE DSL, i Lll Pl LB HaAA G T4 AT 251 SQL TE4.

S

o 6.1 “iEHE SQL HHEE", T clojure. java. jdbe SKBLAEANKAE % £z,

o 6.2 “FIFHERMES SQL 8%, 4~ 21| BoneCP F clojure. java. jdbc SEE
SQL %l Pe 4t

 clojure.java.jdbc [1J GitHub fCiD % (https://github.com/clojure/java.jdbe), T fi#1%EERD
ELZER,
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e {jj[n] java-jdbc/dsl iy GitHub ft:#5 % (https://github.com/seancorfield/jsql), T fi##x T
‘B SQL % ity = B Th ik, 8¢, WF7¢ Honey SQL (https:/github.com/jkk/honeysql) .
SQLingvo (https:/github.com/rOman/sqlingvo), B¢ Korma % (http://sqlkorma.com/), T
fi# SQL A it ., Korma JHfE 6.4 e,

6.4 FKormafdi{LSQL

YE3%: Dmitri Sotnikov F1 Chris Allen

l‘ﬂ%ﬂ
AR RS AR P EAE, X AHTFS SQL,

fRRTT =
{81 Korma b DSL ek e SQL ik, I 5% 7.

P46 2 mi, IE LR H R #i5< & H A [korma "0.3.0-RC6"] Fil [org.postgresql/postgr
esql "9.2-1002-jdbc4"], = JH lein-try 44 REPL:

$ lein try korma org.postgresql/postgresql
BAREEX AL, st EERE— s T SQL B E N . TR 18 UH PostgreSQL’,

£ PostgreSQL i517/5 (REIE1T1E localhost:5432) , $hfT NHIAYAT4A, GIELIX /> SL T2
AR % -

# {f Mac v :
$ /Applications/Postgres.app/Contents/Mac0S/bin/createdb learn_korma

# {ERALIRE -

$ createdb learn_korma

L4 Learn_korma $¢ 48 4, ik defdb il postgres #fi B ki %, [ 24 Korma & AH 24 K1Y
DSL, PrUARIUMZESZ R ERINZ crefer :all R dy 2453 ] v .
(require '[korma.db :refer :all])

(defdb db
(postgres {:db "learn_korma"}))

£ 4. Mac H 7. JjlA] http://postgresapp.com/, | #i 5 T %30 DMG, Hifth A : 7 LLLE PostgreSQL wiki (https:/
wiki.postgresql.org/wiki/Detailed_installation_guides) fRFIHH N RIE ARG ZHEFRTE .
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BERIRE P RETRE, e O Korma FHIERISEM, F ke & CER
LA
(defentity posts
(pk :1d)
(table :posts) ; F4#
(entity-fields :title :content)) ; BRIAZESELECTHYFEX
— ST AEHIEEE (migration library) B4 schema, {HA4 T8, Fi1F LAIH—
A, H exec-raw PREOHEHE FEHATIR AR SQL 1B, RATEIRE A 4 B A X AL -
(def create-posts (str "CREATE TABLE posts "

"(1d serial, title text, content text,"
"created_on timestamp default current_timestamp);"))

(exec-raw create-posts)

RESK posts RELAAE, wErILIK posts PR insert, Far R{ERIMLGTRIEASE, MK
PR IR INER . BRI FIR A — A WL e W3R i B 2 PR B 20 5 5 3 51 44
VEf .
(insert posts
(values nil {:title "First post" :content "blah blah blah"}))
SN A ERARE, St select SRA R, MNP RPRER Bl — WL RTH, A B
R LEHHEIRT 4.

(select posts (limit 1))
53 -> [{:created_on #inst "2013-11-01T719:21:10.652920000-00:00",

B :content "blah blah blah",
B :title "First post",
I :id 1}]

FAFE SR AL, #H update 25, Xt posts J§H update, #Efik set-fields fHHH
Mg NAZAE 4, 1R where FEBHR G5/ N EESUR Y ISR AU TE S «
(update posts
(set-fields {:title "Best Post"})

(where {:title "First post"}))
;3 -> {:title "Best Post", :id 1 ...}

delete %225 update 2:(L), {HAHESZ set-fields AHH.

(delete posts
(where {:title "Best Post"}))

(select posts)
55 -> [
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b
Korma 26t T —Fh i A B MY 520, M Clojure HH#49E: SQL #rif), {3 F Korma FYZFALTE

, WM EFIRILE K, mAE SQL F4F ., R LMRAS I BN, MRHs
IAERIE,

Korma il id BHISE R RGEIE B TiXLERE T, KR E(E4E SQL Rz LRy, ML T
SQL 4 NAVHREIE ZFIRRAY) DDL (B2 15 ). it defentity 22, WLLRIG(E4E
SQL WA ZhRE, X LEDREM IR AT IAY, 2T Clojure [ DSL,

1EH defentity & LR, FTLAMEA—L0ET, # HRETOIEH T©# 40 table, 5
EBIAID B pk (FE#), $5% SELECT IEMEIN TN entity-flelds, HEEHH
7E ST SR T WA B Y db,

LR T Fm R AW E X, LARFBIEA), 4nhas-one, has-many, belongs-to #lI
many-to-many %, £ X T B SHMILAENER, E%ENGEEESCERIN—MEE .

;3 Q% authors, % posts 5 author_id £
(defentity authors
55 BOAELT, SMEEE rauthors_id, {HIXF A4
(has-many posts {:fk :author_id}))

35 BHE X posts, ‘BElRER author_id FEt
(defentity posts
(belongs-to authors {:fk :author_id}))

;3 QIE authors 3
(exec-raw "CREATE TABLE authors (id serial, name text);")

53 {F posts H#shn authors_id 7B
(exec-raw "ALTER TABLE posts ADD COLUMN author_id int;"

(def ryan (insert authors (values {:name "Ryan"})))
ryan
55 -> {:name "Ryan", :id 1}

(insert posts (values [{:title "My first post!", :author_id (:1d ryan)}
{:title "My second post.",:author_id (:id ryan)}]))
(select posts
(where {:author_1id (:id ryan)}))
55 -> [{:author_id 1,

B :title "My first post!",
B :id 4}

H {:author_id 1,

B :title "My second post.",
HE :id 5}]
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T BRI SE AR R4, Korma f& it T % WL SQL 1 4 HJ DSL Jik 4%, #n select, update,
insert fll delete, fx Ay BRAYVAL i) 2 YA select, ‘B JL°F 3§ SELECT i% f) Y B A3 & It
WEEEIfZREE GRS RFB RS . — LB BRI HE B oA %7 6145 aggregate,
join, order, group fil having, fR¥]fE SQL &AM/~ Thie, £ Korma H#BAG Xt bz B il
BheA %L

Korma HY DSL MY 5 {8, i H el &, {6 select* i select, 4% ik)iR [l A —/>
B, mAERSTENER, RalLLEREZ N EIRE, @il F R select FiB) R BORE T8
RAEE AR, BcJm, FATRE select, HUTEIFHRFIER
(defn authors-posts
"Retrieve all posts for a person with a given name"
[name]
(-> (select* posts)

(with authors)
(where {:authors.name name})))

55 HEIERAh "Ryan" (UFTACE
(-> (authors-posts "Ryan")
(where (like :title "%second%"))
(fields :title)
select)
55 -> [{:title "My second post."}]
Korma & 6 75 —Fh 5 (2 B INER:. RATREC AR, EHFHhRMMNKRSIHINE
S db, ARIE ST A, EAHEABIMA, AREIL S, MR, B
VIGE XL 2%, $— R 5B LA with-db i

(with-db db
(select (authors-posts "Ryan")))

S
o Korma JiH B THE (http://sqlkorma.com/docs) ,

6.5 FLucenei#{7&X&EH

YE# . Osbert Feng

I
FE B S BESE D, H Lucene St RGN A CEH., Hlan, (R
EEEN. AR EE “Clojure” FIA,
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BRATE

{f# H Clucy (https://github.com/weavejester/clucy), B #& Lucene A9 Clojure £, %, Clucy 2
ftT—8T H., 7£ Clojure #FEFRF RIS,

BARLEX A, FEOE—NHHE (lein new text-search), FEIH fRHFi: A i
i [clucy "0.4.0"], 3 lein repl J27 REPL’,

A B AR IR TR AN AR S
(require '[clucy.core :as clucy])

(def index (clucy/memory-index))
55 -> #'user/index

(clucy/add index
{:name "Alice" :description "Clojure expert"
:location "North Carolina, United States"}
{:name "Bob" :description "Clojure novice"
:location "Berlin, Germany"}
{:name "Eve" :description "Eavesdropper"
:location "Maryland, United States"})
55 -> nil
(clucy/search index "description:clojure AND location:\"united states\"" 10)
53 -> ({:name "Alice",

B :location "North Carolina, United States",
B :description "Clojure expert"})

AJ \A

it

Lucene /& /M5 BA 2 Java 4, M Lucene, 5% LSO EATT#EF 72251, LA
TERRAR R . SO i T BERTRIE A . X /A R SCREAR 24/, B Lucene H1RE & 20t
ELIPN OISR E =

Clucy f3£ T Lucene, Jjf#{E Clojure H (i JH, FRENE B # M 18 FLAY Clojure Bt 5 2 A Ak
Lucene CHY, Wit v (B0 B T2 B, (B R T 235 1A SCAR KR

clucy.core/search 52 2:5], A1 8B R W 55 B A9 5B 28, Lucene REMS %%
ARy, AT FTA AR SRS, RER E a0 S EILE,

Clucy ANREIRAF S FeM S R P iR ERVIE . EIERR S IFEE, THF R
LA B 18 PR -

{E5: Bl T—MEIE letn-try, (HiX/MEAEATS Clucy R34
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EAGIFER T memory-index, ‘BAFESIFERGENFH . EZHEERIN AT, WREHE
PRI ALEREEL |, XA S UEE T AR RN, I BORATUAE 3 B sh g
ANGEHFEIFET], Clucy it disk-index FEE L FFOIE Lucene 3251

(def index (clucy.core/disk-index "/tmp/index"))

VEA SCRS A B BRI — 5647, Lucene X7 A —/~ o bras, A TZRIIEE. B
N StandardAnalyzer & FH T2 501E 00, FERemg el —A “HEBRIA” (stop word) %12, 7E
TH] T AR RN 200

(import 'org.apache.lucene.analysis.standard.StandardAnalyzer)
;3 -> org.apache.lucene.analysis.standard.StandardAnalyzer

(import 'org.apache.lucene.analysis.util.CharArraySet)
;3 -> org.apache.lucene.analysis.util.CharArraySet

(def stop-words
(doto (CharArray. clucy.core/*version* 3 true)
(.add "do")
(.add "not")
(.add "index")))

(binding [clucy.core/*analyzer* (StandardAnalyzer.
clucy.core/*version*
stop-words)]

53 X EIAHERSIEIFATE, 72 binding 2N
)

HAES —SERT, TREEEHAARM S, KBS0, 6,
EnglishAnalyzer Fl|fl T FEAIT (Porter stemming) FIHAE A, Ti&AFEZKIA
MG O«

(import org.apache.lucene.analysis.en.EnglishAnalyzer)
;3 -> org.apache.lucene.analysis.en.EnglishAnalyzer

(binding [clucy.core/*analyzer* (EnglishAnalyzer. clucy.core/*version*)]

33 FEXEIEMRSIGIASIEA, 7£ binding ZN
)

SR A R TE A fleld:tern, BRIMEIL T, £ THER R AR, FrLLARE Rk 14
I A E, ik Z R {E ] AND,

MR E T, st AR AT TB _content, Hgxtmeitk B A TERSI,
R BN SCRS R Lucene BRINAUAHSCHERIZORHEY, IXREZSE T, BEBTAISCRYKEE .

(clucy.core/search index "clojure united states" 10)
;3 -> ({:name "Alice",
33 :location "North Carolina, United States",
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HA :description "Clojure expert"}

B {:name "Eve",

B :location "Maryland, United States",

HA :description "Eavesdropper"}

B {:name "Bob",

HA :location "Berlin, Germany",

HA :description "Clojure novice"})
S

e Lucene I HF T (http://lucene.apache.org/)
e Clucy J GitHub fXf%)% (https://github.com/weavejester/clucy) ,

6.6 FJElasticSearchiE T #iEZ 5|

YE3%: Michael Klishin

|B] &

722 ElasticSearch (http://elasticsearch.org/) ZI5IFIA4RE 4, KBTI HIEZEI,

“
BRFR

{ i Elastisch (http://clojureelasticsearch.info/ ), ‘B#& ElasticSearch Java API fJ ¢/ Clojure
3k,

P T BN PATAR T I SEG], R IZ(EAS L 2R S8 e 81T ElasticSearch, ElasticSearch
WG (http://www.elasticsearch.org/guide/en/elasticsearch/reference/current/setup.html) A if
YUY o

ElasticSearch 3+ 2 Fivi&4i 5% (40 HTTP, JRARY. T Netty H{%%iF1 Memcached) ,
Elastisch 3¢ HTTP FuJf A &k, ARSI HTTP f£4a% Mo, HERHE /N Gdh
FFRRE T Anfrrgeps IR A (L

FARLEX A ST, TSR B R i & s N [clojurewerkz/elastisch "1.2.0"]1, =/
lein-try 2z REPL:

$ lein try clojurewerkz/elastisch

1E i Elastisch B B 5184k 261, FF245Jf Elastisch {# Fif1 2 ElasticSearch 15 4., i
FH HTTP %%, #t A clojurewerkz.elastisch.rest/connect! F %L, ‘TBHIME —ZH 2 %1
it S, ¢

248 | ¥ 6E



(require '[clojurewerkz.elastisch.rest :as esr])

(esr/connect! "http://127.0.0.1:9200")

3l

FEBHRREM B 21T, RS E S o B A SCA, far &R iAEr 51
%, URAhE AR, AR S]LL ElasticSearch X HEHI A5 [ BEM w20
B AL TR AR S SR

R RUFBELTILE.

(1) BlEEES],
(2) [ AT 1 et (e pLiZanfarwizRsl) .
(3) ifiid HTTP s difth AP #2258 B2 5 1A Y.

EANEZE5], HiH clojurewerkz.elastisch.rest.index/create pR%K :

(require '[clojurewerkz.elastisch.rest.index :as esi])
(esr/connect! "http://127.0.0.1:9200")

33 MGEBCEOERS], BAE IR

(esi/create "test1")

55 B E IR BRI

(esi/create "test2" :settings {"number_of_shards" 1}))

SRR T IR S I B TAKBITER .. SELM1TES 7% Elastisch 5 T2 51 HISCR

(http://clojureelasticsearch.info/articles/indexing.html) ,

BB
WA ST SR B, DAR A BOAMRLE R S 1R Al FEBIRER SN, JH :mapping 3
T e M Y

(esr/connect! "http://127.0.0.1:9200")

55 WAL R AR 5 ElasticSearch APT 25 i) —4f
(def mapping-types {"person"
{:properties {:username {:type "string" :store "yes"}
:first-name {:type "string" :store "yes"}
:last-name {:type "string"}
:age {:type "integer"}
(title {:type "string"
:analyzer "snowball"}
:planet {:type "string"}
:biography {:type "string"
:analyzer "snowball"
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:term_vector
"with_positions_offsets"}}}})

(esi/create "test3" :mappings mapping-types)))
53
TR NN 2251, i clojurewerkz.elastisch.rest.document/create %, X P
R ID H A

(require '[clojurewerkz.elastisch.rest.document :as esd])

(esr/connect! "http://127.0.0.1:9200")

(def mapping-types {"person"

{:properties {:username {:type "string" :store "yes"}

:first-name {:type "string" :store "yes"}
:last-name {:type "string"}

:age {:type "integer"}

:title {:type "string" :analyzer "snowball"}
:planet {:type "string"}

:biography {:type "string"

:analyzer "snowball"
:term_vector
"with_positions_offsets"}}}})

(esi/create "test4" :mappings mapping-types)

(def doc {:username "happyjoe"
:first-name "Joe"
:last-name "Smith"
:age 30
:title "The Boss"
:planet "Earth"
:biography "N/A"})

(esd/create "test4" "person" doc)
53 => {:ok true, :_index people, :_type person,
HA :_1d "2vr8sP-LTRWhSKOxyWOi_Q", :_version 1}

clojurewerkz.elastisch.rest.document/put B LS ER N 251 v, (A BEIRMAE—AS 08y
1D,

(esr/put "test4" "person" "happyjoe" doc)
Wit
LSRR NE ElasticSearch 225 [Hilkt, &y #r.
AT RREAELL T ILA IR,
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o gridl CREFBE S A 1R, BN token),
o EEESAE,
o o EFBRAEE, HEIAE (term),

XA GE T 4y M, PR T EFRIA K ICEL ($kF]) ‘B, ElasticSearch 3 T Apache
Lucene (http://lucene.apache.org/), ‘BAFFRESEME T ILF AT E%, SSELMAITEZR M A
TS s RE . BN, ARIIESFEEARONE: J3C. P MHAASCMB SO RE
FARRER T 247

AT CABkIE 6 B o i, R EE BV S RAFER S A AP F B K e
o, EAXEEEELRE RS,

ElasticSearch 1 F F g XA RIZERI TS Anfal 2251, W FER 17,

ElasticSearch % % & P 4842 % R 4T, ElasticSearch ZE#ELhr B v LA L FZ2 510
MRS EA B4, £ SaaS (CEREEEMARS) F=dbrh, PRATEALESEAMK P elel 2RH LA {E F —
SIS,

Jl ElasticSearch K23 5| SCRY A PRG3R R S W SCREI AT LA A 1D, 8 12 fit ID
REFCRS, FEXFMEILT, ARSCRCAAE, TREER (eI HhA).

BARIETT & IR (E B 2h B 22 5 [RAF AR & WL, (HF AR5 ILEIREENS 76 R £
i 'E, 157 ElasticSearch ZNfAl 22514t , MMiffAE ol LA B HE AT Lot iy, Bedianfal 22
Sl EE e i A6, EI1E L T XA bt B R R B, R EE s Aan{a s
W, BB, ElasticSearch AV REIEA — R LA e f £ 2, WG 2R RLLFH
BORBAR PR L& X PR IFdE S 1ET) . F ElasticSearch HF, BG4 AR 25|
IO, ML T XHF £ ElasticSearch ZhRERYTS ],

Bldn, %5 AR feA article. comment F1 person X FERYZET, ARG AN R A B
HEE, EXTRERTIEEAN—HTESCR, eiiZamfERs] N e Ter gt
fTEMNER), BrTBRNES R4, 5%, NIRRT P IEMk BN 38, &4
PSR LG ) I 5

LS 2B SCT SR BB IR O RS (Bilan 547 8 . B s B/ i) ) . 1R B LA
JSON ¢ #4 Y 7 = 42 f 45 ElasticSearch, ElasticSearch W #4 (http://www.elasticsearch.org/
guide/reference/mapping/) $E{t T 1% B ISR,

FIH Elastisch, MLtk & 45 E A& AHE (schema) B Clojure ML, Fifig—/4~/h
{51l

{"tweet" {:properties {:username {:type "string" :index "not_analyzed"}}}}
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KT WS B E T UAE SCBLEZRPE, R —/ N RERY ., IRAERASIR.

o RYFERHEM, BN RTHEI .

* SCREEYAEAFRE (TTL).

o ORI GRS,

o FEERTB (_all, BRUATBE).

o CRYEHAVHESE (hitp://www.elasticsearch.org/guide/reference/mapping/boost-field.html) ,
o WfiEERTE (http://www.elasticsearch.org/guide/reference/mapping/timestamp-field.html) ,

AR F clojurewerkz.elastisch.rest.index/create B QI 2251, Wbk B i@t :mappings
EIEA, GENEE BRI, AR RS IR, "L clojurewerkz.elastisch.
rest.index/update-mapping K% .

(esi/update-mapping "myapp_development" "person"

:mapping {:properties
{:first-name {:type "string" :store "no"}}})

fEM Gt ACE R, E IR AR A, R AR (IR sy ), (H2 PRk
BHWSIE, £ T mOGFT, E—Ri%ER properties, BEX T — 1M FHRE——
NEBESWEIF RS .

{"tweet" {:properties {:username {:type "string" :index "not_analyzed"}}}}

KTHSIAB G ETEARLNE, HEBH TALEREE. FERIDREERIES%
Elastisch {9235 [3C#Y (http://clojureelasticsearch.info/articles/indexing.html ) ,

S
» ‘B ElasticSearch 57 (http://www.elasticsearch.org/guide/) ,
 Elastisch BJETT (http://clojureelasticsearch.info/) ,

6.7 {¥HCassandra

YE: Alex Petrov

(8] 2

7B {# H Cassandra F iR EIE .

BRAFE

J Cassaforte & (http://clojurecassandra.info/) 3i%$% Cassandra £/, ALFRE YR )% /Y
%,

A
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H3 T B AT AT A SE B, R B 1% % % Cassandra, W] LA {E GettingStarted 4 £ U1 1fi
(http://wiki.apache.org/cassandra/GettingStarted) #%FIZ¢%E Cassandra FUEZMNEHA ,

FARGX A LB, wEAET B K0 & PN [clojurewerkz/cassaforte "1.1.0"], i
lein-try J55) REPL:

$ lein try clojurewerkz/cassaforte

&) T3%4E Cassandra EFE, QI H-(F RIS — 23 0], #iFE%E clojurewerkz.cassaforte.

client, clojurewerkz.cassaforte.cql fl clojurewerkz.cassaforte.query iy 23/d,

clojurewerkz.cassaforte.client 3%, HHAEALE SRAYE: O kR PUTE

(require '[clojurewerkz.cassaforte.client :as client]
'[clojurewerkz.cassaforte.cql :as cql]
'[clojurewerkz.cassaforte.query :as q])

5 EBERP 2T

(client/connect! ["localhost" "another.node.local"])

35 BIEEAH “cassaforte_keyspace' AYFEZIA], i/
55 TEPAEHIRRS, EHIRECH 2
(cql/create-keyspace "cassaforte_keyspace"
(q/with {:replication
{:class "SimpleStrategy"
:replication_factor 2 }}))

AR oIE e |
(cql/use-keyspace "cassaforte_keyspace")
PLAE W] DL BN 6 45 A %038, B clojurewerkz.cassaforte.cql iy 44 23 [A] {Y create-
table [l insert K% .
(cql/create-table "users"
(q/column-definitions {:name :varchar
:city :varchar

:age :int
:primary-key [:namel}))

BTk, ERPEA—LR

(cql/insert "users" {:name "Alex" :city "Munich" :age (int 26)})
(cql/insert "users" {:name "Robert" :city "Brussels" :age (int 30)})

AT select F ik Uilalix 2Eidor, filan, ARFERMEDRFAMNF, SUHER R
M Unmit, wJLAPT

55 IREURTAEH

(cql/select "users")
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35 FREUET 10 M P
(cql/select "users" (g/limit 10))

HE, ARTEEILARE R name ZREL—/ NHIME B, TLAAS N where 141

(cql/select "users" (g/where :name "Alex"))

it
Cassandra /& — /A~ FF IR 4 f:, SZ8L T Amazon B9 B 2 % 2 /Y Dynamo 18 3¢ (http://www.
allthingsdistributed.com/files/amazon-dynamo-sosp2007.pdf) FRAJF L BAR, B — A HHE Rt
BUHRE, ARODFRFEE R Z B EIET5E FR . Cassandra x& 7 A XAV EE A, & A wl H
P, bk, BRSSP E B, BIRTTRFHAES AT AT, RNk
3, BARTIERFTUANAS R s s 2 A0 s R,

AR ELAEAA 2 K, Cassandra LA B T, B BEAE Ao Akt iy, sTLAY-
KILBRIRHE, FHARAF b4 B R i — Bt el FifE. Cassandra fR4FHBALHR T W 2K 53
Wr, BrUARNME A JLATImE— B ENAT H, HRERSHEIE, BRI oWikE, o
REARA /N, EEINA RS KREER, A REMNERERI T 2RI &R, B4
Cassandra A REEEAS KIE A s

— AR PR TR R R B, T DAl S — Bk, SRS SEAF R AT I AEMIZ%
Sy Wit FRAEFTA T R R R T B RY B S DR, AELS AR AT AR B3R S A TR R . A,
AR RS SR — Bk, RSN, BRSNS T 2 UKL, AR B
REAMRIBA, REIA T R AROIE, R& SR EEIRIE.

RKRZHAEE—HFE, Cassandra FHSZHHR RIS (Cassandra (AR TE R “#=2H”). &
G R (RRHERRD “FIR") . RhR &, frhadsl, Brsae (91
#). 8. BARTREAEA

Cassandra {f FHFFOR RIS VMY . 880 B Hlbh i &k Thrift, UK CQL (Cassandra

A E ). Cassaforte A #RIEH AL CQL, AP/ il Ut BIX Le sV anfal /£
RS B CQL:

(cql/select "users" (q/where :name "Alex"))
;3 SELECT * FROM users WHERE name='Alex';

(cql/insert "users" {:name "Alex" :city "Munich" :age (int 26)})
55 INSERT INTO users (name, city) VALUES ('Munich', 26);

Cassandra REM YA 1ECIEE R FNHEAME . AR E HAE E h pyic s, W LA update
BRI -
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(cql/update "users"
{:city "Berlin"}
(q/where :name "Alex"))

MHE R BRI [R5 -

53 B AR —ANE P
(cql/delete :users (q/where :name "Alex"))

s KBRS IN AL E R AT

(cql/delete :users (q/where :name [:in ["Alex" "Robert"]]))
R A PATEE R CQL iEH), A Cassaforte f3& T 22/ DSL, A[LL[A] client/execute
BB — A TR

(client/execute
"INSERT INTO users (name, city, age) VALUES ('Alex', 'Munich', 19);")

MTBRE A, TSR AR, ISR — B2 R, o T2 AR
FUBLR B — B RS (A ) AR, B, AR e 5 FUETE 60 B,
AT

(cql/insert "users" {:name "Alex" :city "Munich" :age (int 26)}
(gq/using :ttl 60))

Cassandra W1 55 — > 52 MW P HE & & 4 A T B es . s s 7R T —FR A iy 5 1%,
Xof R e ST (AT 2R V8 A s R, 3 i ol ok L A Dt - S oRn o /D 48 1V Sk S By . 22N
Cassaforte F1 Bl — /78 AR, ATLUE A :counter 1|27,
(cql/create-table :scores
(q/column-definitions {:username :varchar

1score :counter
:primary-key [:username]}))

w[LLE L increment-by /1 decrement-by )3l Bk T 50 25 -

(cql/update :scores
{:score (q/increment-by 50)}
(q/where :name "Alex"))

(cql/update :scores

{:score (q/decrement-by 5)}
(q/where :name "Robert"))

S
+ Cassaforte IY3CA4 (http://clojurecassandra.info/) ,
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6.8 {EFAMongoDB

{E . Clinton Dreisbach

|a) 2
7 BB {# F IR A7 7E MongoDB H %3 .

RRTE
{& F Monger (http://clojuremongodb.info/) 3% 1% MongoDB, 7k Bi#:1E£#E. Monger
#& Java MongoDB R #1J Clojure E.3,

F| FH Clojure 15 1j [7] Mongo Z Fif, 44 %1 i& 1T % i% 1% ) MongoDB =L 5], 40 {a] 75 A 3,
% 4t %2 % MongoDB, i £ %% MongoDB 1Y % %% 15 B (http://docs.mongodb.org/manual/
installation/) ,

MR EMEEIFIRE Clojure ) MongoDB % Fim, #tH lein-try J25) REPL:
$ lein try com.novemberain/monger

BLi% 4% MongoDB, i i F monger.core/connect! HA%l, ‘BREEREIRFFA/ESNA var *mongodb-
connection* i, 4R F B E I B A ©RAFE DA var 1, AL monger.core/
connect %L, HF_E[RIFETIEIN .

(require '[monger.core :as mongo])

;3 %% localhost
(mongo/connect! {:host "127.0.0.1" :port 27017})

55 SERUEWT T ERE

(mongo/disconnect!)
TR, RTUA TS (o b AT TR SCAY «

(require '[monger.core :as mongo]
'[monger.collection :as coll])
(import '[org.bson.types ObjectId])

;3 fE var *mongodb-database* Hi% B4R
(mongo/use-db! "mongo-time")

53 AT

(coll/insert "users" {:name "Jeremiah Forthright" :state "TX"})

55 AR,

(coll/insert-batch "users" [{:name "Pete Killibrew" :state "KY"}
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{:name "Wendy Perkins" :state "OK"}
{:name "Steel Whitaker" :state "OK"}
{:name "Sarah LaRue" :state "WY"}])

3 BHRPTESCRY, & El—4 com.mongodb.DBCursor
(coll/find "users")

33 B A A SMRIITA SR, R El—/> DBCursor
(coll/find "users" {:state "0K"})

55 BHSCES, 1B Clojure MiifRik |l

(coll/find-maps "users" {:state "OK"})

55 -> ({:_id #<ObjectId 520...>, :state "OK", :name "Wendy Perkins"}
{:_id #<ObjectId 520...>, :state "OK", :name "Steel Whitaker"})

53 BH—A30RY, IR E—4 com.mongodb.DBObject

(coll/find-one "users" {:name "Pete Killibrew"})

5 AR, TEA—A Clojure iR |
(coll/find-one-as-map "users" {:name "Sarah LaRue"})
;3 -> {:_1d #<ObjectId 520...>, :state "WY", :name "Sarah LaRue"}

Wit

MongoDB, 4%l H T Monger J&, W g2 R £ Clojure (4 19 B #8 1 £. ‘B LA BSON
(341 JSON) # AR R, 1REFA Clojure F CLRY I B AIM 5T 26, A LR 14 4
Mongo, XHPR T2k T 2 e hil, DA AE i it 234 & URI:

53 BRINES: localhost [y 27017 ¥
(mongo/connect!)

5 EEES LA

(mongo/connect! {:host "192.168.1.100" :port 27017})

35 RN 258 Wik &%

(let [options (mongo/mongo-options :auto-connect-retry true
:connect-timeout 15
:socket-timeout 15)

server (mongo/server-address "192.168.1.100" 27017)]
(mongo/connect! server options))

55 BT URT RiE$:
(mongo/connect-via-uri! (System/genenv "MONGOHQ_URL"))

FESEANBARRT, A ORISR M/~ _Ud RNy, AnRAESCRE i, ks Ash Bl —
Ao ABARAFRRTE S I HIZICH, A Ol _id & A LAY

(require '[monger.collection :as coll])
(import '[org.bson.types ObjectId])

(let [id (ObjectId.)
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user {:name "Lola Morales"}]
(coll/insert "users" (assoc user :_id id))
53 LME, Wi d &P
(coll/find-map-by-id "users" id))
55 -> {:_1d #<ObjectId 521...>, :name "Lola Morales"}

E2 B H, Monger & M F— A& —/ 5382, K monger.core/connect!
monger.core/use-db! & T Hh2 var KRFENIEE.

B, SIFERIRAE S, AL binding EACHDH BRfX B BN, 54h, LA monger.
multi.collection fiy & 22 (A f#% monger.collection, monger.multi.collection fiy 423 a]H

WA BB, EREZ B A — 25

(require '[monger.core :as mongo]
'[monger.multi.collection :as multi])

(mongo/connect!)

;5 use-db! HiE— AR ERMENBRARE, FACR—AHENRE,
33 {EXTF monger.multi.collection FUHfth i %, FKA1FHEM get-db REUVEEIEE
(let [stats-server (mongo/connect "stats.example.org")

app-db (mongo/get-db "mongo-time")

geo-db (mongo/get-db "geography")]

;5 fF stats RS & Hid B
(binding [mongo/*mongodb-connection* stats-server]
(multi/insert (mongo/get-db "stats") "access"
{:ip "127.0.0.1" :time (java.util.Date.)}))

;5 TERZH DB HrAsflFH /o
(multi/find-maps app-db "users" {:state "WY"})

35 {EHBIE DB WP A IE T ¥
(multi/insert geo-db "shapes"
{:name "square" :sides 4
:parallel true :equal true}))

monger.collection H1 Ak A +L pd K0 F TR B AU AR 1), (HIRIRPES RILTEE EE A A
i), XIFEETEZE monger . query, XX MongoDB £ i) S ETE F :

(require '[monger.query :as q])

3y AEAS, BEERIHA, BUSEE TR =A
(g/with-collection "users"

(a/find {})

(a/skip 2)

(gq/limit 3))

53 BUBFTA Sk B Oklahoma JHIWH /7, #:45HEF
55 HEPEE 2 array-map, RILAGRFEHEG )T
(g/with-collection "users"

(q/find {:state "OK"})
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(q/sort (array-map :name 1)))

55 BUARFTE AR B Oklahoma Ml &FLL "s" FLI A P
(g/with-collection "users"
(q/find {"Sor" [{:state {"Sne" "OK"}}
{:name #"7S"}1}))

S

e Monger 344 (http://clojuremongodb.info/) ,

CongoMongo (https://github.com/aboekhoff/congomongo ) , %5 —{i F MongoDB [ Clojure JZ,
R RT LA IR

6.9 {EFRRedis

YE#: Jason Webb

|3] &
75 B {8 F Redis HP AR,

S

FH Carmine (https://github.com/ptaoussanis/carmine) %#% Redis, 5 2% H.,

TUREEX N2, BI%SE R Redis, FEARMIZTT, AILAEE 77 Redis T
#FH U (http://redis.io/download) #% 3 % 3 Redis RN, AR AL A
Windows, ] LL% & Microsoft Open Tech GitHub Redis il H (https://github.
com/MSOpenTech/redis) ,

ARG, EEAETR B (R §fioe 20 [com. tacensso/carmine "2.2.0"], i lein-
try J55h REPL:

$ lein try com.taoensso/carmine
ZE M Carmine, S50 SGEBHIA LA :

(def server-connection {:pool {:max-active 8}
:spec {:host "localhost"
iport 6379
;3 :password ""
:timeout 4000}})

Carmine X £ 1A I Redis 4, &R (fakEBsr) 5 Redis SCEAETTF, FH wear EECFNE
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RSN server-connection KK IEVRIAEFIE WA Redis T4 :
(require ‘[taoensso.carmine :as car :refer (wcar)])

(wcar server-connection (car/set "Nick" "Nack"))
;3 -> "OK"

(wcar server-connection (car/get "Nick"))
33 -> "Nack"

(wcar server-connection (car/hset "founder
55 -> 0

(wcar server-connection (car/hset "founder" "age" 59))
55 -> 0

(wcar server-connection (car/hgetall "founder"))

;3 -> [name Tim age 59]

name" "Tim"))

BAZA A XTERAEE, SRIEA TR [ .

(wcar server-connection (car/set "paddywhacks" 0)
(car/incr "paddywhacks")
(car/get "paddywhacks"))
33 o-> ["OK" 1 "1"]

it

Redis PR H Ot #4822 MR 4 5. B THIREH S Clojure FAVELOLBARE KL, EIR
I8 A AR AR, Redis FYIREERNGE / (EAF0F, LEERRHIE & KIGEAT AR HINAF L
(FHIEE—F 1) .

W wear [ EREEZLE T, ARSI, #rlDIHBR—L5H .
(defmacro wcar* [& body] °(car/wcar server-connection ~@body))

(wcar* (car/set "Nick" "Nack"))
i3 -> "OK"

(wcar* (car/get "Nick"))

33 -> "Nack"

Frolfeie BB AL BERY, ERZEHOL T AR HEEARERAFAVEDE, Carmine f A 7))
FERUFIE 1 BOFFIE

(wcar* (car/set "some-key" {:event "An Event", :timestamp (new java.util.Date)})
(car/get "some-key"))
;3 -> [OK {:event An Event, :timestamp #inst "2013-08-18T21:31:33.993-00:00"}]

HZEPRBERHE M Clojure #0838 K R, KZEIEI TSR B R, B2, R
TELFRAE G BIR LR, MEFRHIIKBRNFFILE, £ Nippy, B £EBIESN
Nippy Y GitHub T H (https:/github.com/ptaoussanis/nippy)

Redis fRI&G A 1EANIF AT, AR, (EVRAENAAIROR DT RIN, A — L i ih 227%
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&, 4N core.cache i, {HEANR G RIEM, PR AIRT. Blan, &% EHE 1 HEN
F1t, BUiRI—IMERET Web RS, BUS4ATRIRSIE B, @RI TE, 240 IRS &
ERE L RO AR, HE LR EdE B Zhid IR . T RGeS AP O

(defn redis-memoize
"Convert a function to one that is memoized using Redis as storage."
[key-prefix ttl-seconds connection-spec f]
(fn [& args]
(let [key-name [key-prefix args]]
(if-let [found-result (wcar connection-spec (car/get key-name))]
found-result
(let [new-result (apply f args)]
(wcar connection-spec (car/set key-name new-result)
(car/expire key-name ttl-seconds))
new-result)))))

[Ef—fErkt, XEET—2EE, Bk, EREMNFILRREITTRIZE0E Nippy 32
iRy (EERTEFILRI BT ) . ik, BIRE WA LRI B % AR 4 € AR 8R4,
Yfd ] redis-memoize, M BEEAN—ANER, B TR ARG TS Bl T AT E SCH)

server-connection:

(defn square [x]
(printf "Ran square for: %s\n" x)

(* x x))

(def redis-squared
(redis-memoize "squared" 10 server-connection square))

(redis-squared 99)
;3 -> Ran square for: 99

53 -> 9801
(redis-squared 99)
55 -> 9801

i T R S B RRAE, Carmine B ELEE ((AASBRT) VHERAFI, 481, Ring &1E)%E,
#£% DynamoDB (USEH (FEAF i BIFIBALT alpha B BE) . X S AEAE H T A S 11978
B, HelTHERIFRSCr, RESEMH. €215 81527% Carmine #Y GitHub 5 H  (https://

github.com/ptaoussanis/carmine) ,

S5

Carmine ) GitHub 1 B (https://github.com/ptacussanis/carmine) , | fi#5% T Carmine 5 21 &.,

e BEJj Redis X#4 (http://redis.io/commands), T f#584 R Redis fy4-{E .,

» Nippy #J GitHub T H (https:/github.com/ptaoussanis/nippy), | f&F7I{LHIER.,

e Clojure fJ#%.0» X #4 (http://clojuredocs.org/clojure_core/clojure.core/memoize/clojure.core/
memoize), T fif memoize FR¥LAYSCHY,
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6.10 EEDatomiciEEE

YE# . Robert Stuttaford

]
B

@5

@

% Datomic 38 7 ,

BRATE

FFEE 2707, (E0H K 2NN [com.datomic/datomic-free "0.8.4218"], ®:H lein-
try 744 REPL:

$ lein try com.datomic/datomic-free

ol EEN — A NEEIEE, 5t database.api/create-database f[l datomic.api/

connect.
(require '[datomic.api :as d])
(def uri "datomic:mem://sample-database")

(d/create-database uri)
53 -> true

(def conn (d/connect uri))

conn
;5 -> #<LocalConnection datomic.peer.LocalConnection@49384d99>

BATERS, Al e, @it datomic.api/db BUAF SR EERIE ., X AMEK FH TR 4L
5

(def db (d/db (d/connect uri)))

db
;3 -> datomic.db.Db@7b7fea26

R LAt datomic.api/transact i FERSRAC SRS
;5 1k schema X Fpgrss, BN ToRIVK I

(def my-great-schema []) ; EAMEEHEAZER
(d/transact (d/connect uri) my-great-schema)

Wit
FERRUR T IR SRR, Bl R OUER: TR, THELGIE T8, Sore e i

A
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IRAR T WA, BUAFERTHY IVM i e AR e, AR A 3 AR AE, A —E A
JH create-database, {Hix#Efibbik2e4, K2 create-database &4, EHIEED
fF1E, Bk E false, ANRGEIRAVER EAENAH, ol SAH S =35 55 8 B 2% Fn A7 fik
Mk&5 AN B TR

d/connect (iR [al (B 2% 7R AT R A AV E sl T Bt S 5 P 3. RIS A, M
WHFGSMENS, PATEBESS, AnSsRETRD], ORISR, BEHOEEAR G A BRI,
WEHFIE. EREEREL2M, H URIENTSZAT, FIUAGER C-ALEREM, X
—A URT #ALVF 2 H AT TERETF 4 .

FiERSE

Datomic 345 45 P 23 E R XTI R iE IR B R, Datomic Free X432 4~3555 4 PR &%
PRI &R, X TFAEo X H, X2 ns, R IREME KBRS, kT2
Datomic Pro NP RIIE, HEFE £iEH:,

L WA £ %) 5 v 4 Datomic FUAF RS BY, = AL NER, HMEmiHE T
IMERIRSS . Datomic Free G135 %} N 771 : free 7 fif J5 i Y% [A] . Datomic Pro il Pro Starter
Edition 45Xt B ARk &5 B9 5 R]

R AT A LT
PAT A R A fif e

o AHbNTF: "datomic:mem://[db-name]";
e Free, {i | Datomic Free, 5/ iEZHIPR . "datomic:free://host[:port]/[db-name]";
e Dev, {#i H| Datomic Pro, 3= 1F vl i 50 R . "datomic:dev://host[:port]/[db-name]",

Free Jitf Dev Kz th v UL EC & {#F F B AV D VEH 77 % . "datomic:free://host[:port]/[db-
name]?h2-port=[port]&h2-web-port=[port]", ERIAEHL T, Xm0 RKHEER & &S
i 2)E.

SMERTFHEAR 55 1R T
BA JLA MBI it

¢ DynamoDB: "datomic:ddb://[aws-region]/[dynamodb-table]/[db-name]? aws_access_
key_id=[XXX]&aws_secret_key=[YYY]";

e Riak: "datomic:riak://host[:port]/bucket/dbname[?interface=http|proto buf]" ( Bk
iAJE& protobuf) ;

e Couchbase: "datomic:couchbase://host/bucket/dbname[?password=xxx]";

e Infinispan: "datomic:inf://[cluster-member-host:port]/[db-name]";

¢ SQL: "datomic:sql://[db-name][?jdbc-url]",
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Xt SQL 7-fif Ak %5, wTLA Mg 2 bt R 7 i d . an R B8 @ AR A URL 74F
R AR, 40 DataSource, XA Y, SQL MLt RATMAL: .

{:protocol :sql 33 RS
:db-name "[db-name]" 5y PR
:data-source aDataSourceObject
;5 OR

:factory aCallableReturningConnection}

S A

* 6.1177 “J4 Datomic % g B

e 6.127 “In] Datomic B AZIE”.

+ Datomic Pro Starter Edition (http://blog.datomic.com/2013/11/datomic-pro-starter-edition.
html) , 1 fif 46 B Ui 5] BT A 1 Datomic #£H5

6.11 ADatomic#IHEFEE X FHEEL

{E# . Robert Stuttaford

o] 2
FBEE AR Datomic HAIREEY, fil4n, XA PRH AR, DR ROk
ok,

PSS
Datomic HHIAL A IR L, TR EHA S I ik L R I T,

BAREEA L], TSR 6.10 i “iEHE Datomic $dRE” IS, RiE, RkE T —4W
Bt FE A% conn,,

B PR I R

o email Hihl, TEECHEE A L4500 —;
o g, FeZESIMEHLEAE LR,
.« EEZ/ M (K. TEEM%HE).,

ZE XA BRI, S A A, R email, A0 G R EBLU R,
HHRA =R

(def user-schema
[{:db/doc "User email address"
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:db/ident :user/email

:db/valueType :db.type/string
:db/cardinality :db.cardinality/one
:db/unique :db.unique/identity
:db/id #db/id[:db.part/db]
:db.install/_attribute :db.part/db}

{:db/doc "User name"
:db/ident :user/name
:db/valueType :db.type/string
:db/cardinality :db.cardinality/one
:db/index true
:db/id #db/id[:db.part/db]
:db.install/_attribute :db.part/db}

{:db/doc "User roles"
:db/ident :user/roles
:db/valueType :db.type/ref
:db/cardinality :db.cardinality/many
:db/id #db/id[:db.part/db]
:db.install/_attribute :db.part/db}

[:db/add #db/id[:db.part/user] :db/ident :user.roles/guest]
[:db/add #db/id[:db.part/user] :db/ident :user.roles/author]
[:db/add #db/id[:db.part/user] :db/ident :user.roles/editor]])

el lE SR P B P LA -

« UUID, {E58R Ao —;
o PR, XERSIDMEPEA
o EEZAMEBIH,

XFEE U AL

(def group-schema
[{:db/doc "Group UUID"

:db/ident :group/uuid
:db/valueType :db.type/uuid
:db/cardinality :db.cardinality/one
:db/unique :db.unique/value
:db/id #db/id[:db.part/db]
:db.install/_attribute :db.part/db}

{:db/doc "Group name"
:db/ident :group/name
:db/valueType :db.type/string
:db/cardinality :db.cardinality/one
:db/index true
:db/id #db/id[:db.part/db]
:db.install/_attribute :db.part/db}

{:db/doc "Group users"
:db/ident :group/users

BiRE
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:db/valueType :db.type/ref
:db/cardinality :db.cardinality/many
:db/id #db/id[:db.part/db]
:db.install/_attribute :db.part/db}])

e, Jil transact pRHCRE A BOEARUE SO 1B A KR -

(require '[datomic.api :as d])

@(d/transact (d/connect "datomic:mem://sample-database")
(concat user-schema group-schema))
;3 -> {:db-before datomic.db.Db@25b48c7b,

B :db-after datomic.db.Db@5d81650c,
B :tx-data [#Datum{:e ... :a ... :v ... :tx :added true}, ...],
oS rtempids {-... ... s <.}

AJ \A

it

Datomic $#E#RF R Clojure BidiE, HAE—FSHIRIMBIEAEE, R AFiER b5
P&—FE, :db.install/_attribute :db.part/db & /{EXT¥EIESEHEMH, LRSI HAD
B4 REME F XA e da i,

HARBALAE 2db.part/db B 45y X v, %5y X B ARHRBARE . i P B iE

HPsrIx, 22BN db. Dart/user BoGEERIS X . 5 A B FOUEE 5 [anfar
Herr gt , A By i i, Bia i sk ik 2ok 2 /02 fit :db/ident, :db/valueType
F0 :db/cardinality {#,

B T8k, Datomic X EAA[SE A HEAN 5 il j M 02 & (. Datomic HZER S E
SCERER, AEIZ AT 9 il e 2 T —PEZ R

TERAR AR :db/ident PUME P FH iy & 22 R, A B) FXEsethsr 28 (40 :user/email iy
user), Datomic %ty £ 28 A ANVEE (A Rk AL BE, (el %mY, :db/valueType H JL
AR, EF 6-1 FRFIH,

#<6-1: db/{EZEAYEIR

:db.type/keyword :db.type/string :db.type/long
:db.type/boolean :db.type/bigint :db.type/float
:db.type/double :db.type/bigdec :db.type/instant
:db. type/ref :db.type/uuid :db.type/uri

:db. type/bytes

HiE WA EERFFE, £ Datatomic £ A (http://docs.datomic.com/schema.html ) ,

WA :db/valueType :db.type/ref W@k HAE A SLARNEA CAIRE. ATLAUHX /SRR
SR E Y5 £ . Datomic AR IPLESEfA 525 %) :db/valueType :db.type/ref J& 4

A
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B, RMEAbSCARAS AT LA R, X EWRE LA LIS B OOkt

AL :db/valueType :db.type/ref F—LE B fli[Y) :db/ident {E ok HMIFCEEE, (Hl4nHTH
EXIR P, XM AR B, e Sl s, WA — RN (db/
ident, LMY :db/ident {H Al LAMEAIZLARMIRE S, ERHSMEWF, Al LUHXAME R
SERAY :db/id {H,

H#i# :db/valueType :db.type/ref Fil :db/unique [ EMERFRNZSINY, BHRE RN
T :db/index true —fFf,

o "] LA 5 4% H @ P {F FH Lucene 14 XA 2251, ff A :db/fulltext true f % 4 fE
Datalog H17E LI fulltext FR%L,

f£ :db/unique i E ME— P2 SRIN A P

:db.unique/value

XMAFRIEAE ID, AR AEAEZE,

:db.unique/identity
taE BUEES B LA, IR 2 4rdE A, SR SS ID #E A EE AN
2R, AR S8R SiZIER 1D S @ v 550 B v Rk 2 ik A9
R BRI SRR TS, RAGE TSR LT3, flaniT i pyiT s ms ™
dm AR Ff, 5k T CAFH :db/isComponent SR i fbix Ff 1SS AR HUAL B, ‘& R EEMH T :db.type/
ref ZERIpyJE M,
RFAEES P (db. fn/retractEntity pA%, # EIHHSLA T X BB MR E LA th &
Weml ., miH, 4nSA d/touch SRSTHLSLRMLGT TR T A TR, RSB AT,
RN SE LA T AT A
BN T, Datomic R RS XA NE, R ENBEATERGLZME, 5
H :db/noHistory true, il Datomic EFLARTHVE. XA BRI ESEN B E
# (update-in-place) %38/,

e 6.1275 “Ia] Datomic BAXHE", 71T datoms (schemas!) FHEHIE L1 4.,

6.12 [@DatomicE \ZiiE

YE3# . Robert Stuttaford
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o) &
=% [n] Datomic $CHE AR INEHE .

S
F Datomic #E#:R STHBHEF % .

RS, 5K 6.10 1 “i%E$: Datomic $88ZE" F16.11 1“2 Datomic S8 % E X
IR DT,

SRIF, VRERA T3E$E conn FIEARERE, "TLEALER
(require '[datomic.api :as d :refer [q db]])

(def tx-data [{:db/id (d/tempid :db.part/user)

:user/email "fowler@acm.org"

:user/name "Martin Fowler"

:user/roles [:user.roles/author :user.roles/editor]}])
@(d/transact conn tx-data)

(q '[:find ?name
:where [?e :user/name ?name]]
(:db-after tx-result))
55 -> #{["Martin Fowler"]}

Wit
CHE TR R BR ORI, A5 R AL 1 dbjadd ), T INH 25 5 i iR

EIE

(def new-id (d/tempid :db.part/user))
new-1id
53 -> #db/id[:db.part/user -1000013]

(def tx-data2 [[:db/add new-id :user/email "ryan@cognitect.com"]
[:db/add new-id :user/name "Ryan Neufeld"]
[:db/add new-id :user/roles [:user.roles/author
:user.roles/editor]]])

(def tx-result @(d/transact conn tx-data2)) ;; Keep this for later...

(q '[:find ?name
:where [?e :user/name ?name]]
(db conn))
55 -> #{["Ryan Neufeld"] ["Martin Fowler"]}

LR, PRATUAME X ARG D, rT DU RO 7 2 b O i i, eI LHRA ], X
LA BRI THR S5 T57%5 (ffl4n, (d/transact conn [personi-map person2-map])).,
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RETERT], W FAY R 2 A — S 220, BE/DExt <db/id B :db/add i
), eV RIGHIEA A, XA EERIENE (1db/add) ZJ5, XE—ALERIFTAHH RS
P, XAMEL R, R fE A R, SR —A 1D, 5B E BN
e A b i T

201D £3&? B SR gl &g G ID (EH, WLAEESh e e R @, f£F
55 B, B s ID #S2s w R T Kbl A b ERY ID 1E, R, IERRY 5
datomic.api/tempid pHEL S 2k} ID, datomic.api/tempid pRELFESE — N4 X R4 7 Hf—
ARERT ID EAZH, AT REZEGEIL, db.part/user g2 T,

FEACERAN AT PAT RO BRI, T2 B i AT SOk 2RI ID, 771A & #db/id [:db.
part/user] ZEf T (d/tempid :db.part/user), #Zn2R:4% 355 KB (R £/ .edn SCHRH, X
PRtk la . R SR B BX SO, [RIAE, fEARRD A R fE A d/
tempid—[K| oA #db/id - 1h & 2 7E 1R I SR IE— 7k, X EWRE a0 R P ID 1675 # ikaz f 7
SAE], AR R, b Bk RA —AME,

BB RN RBISCH:, user-bootstrap.edn ;

[{:db/id #db/id [:db.part/user]
:user/email "fowler@acm.org"
:user/name "Martin Fowler"
:user/roles [:user.roles/author :user.roles/editor]}]

LSS, RSB —A 52 AY future X5, R RERFHIES, ATLLH A/
transact-async fRFF, ‘EHFSrRIIR A future 52, fEXFIEOL T, #ARHTA future X 52—
FE, RT3 R (dereference), ‘BAFPHIEH FEHL TR NEWF X, *F future
EDIFRHR Bl — A, BELLT 4 18,
:db-before

TEF ST HAT Z BT BAE FERIE

:db-after
RS T 2 a0 EF AL,

:tx-data
A AT 551 datom A REI TR &,

:tempids

T 1D F%cd A rb 1D RIS, =555 Ay i ID A — 43R0,
fEFF 25, FTLAH :db-after i ok HAEAT R IZEE 4 -
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(def db-after-tx (:db-after tx-result))

(q '"[:find ?name :in $ ?email :where
[?entity :user/email ?email]
[?entity :user/name ?name]]

db-after-tx
"fowler@acm.org")
55 -> #{["Martin Fowler"]}

TR LM, TELE IS : tempids WS RAR B AR Z Y ID, sERLE SQL %#i &
S A R HEA Y ID —#%£, 1FJH datomic.api/resolve-tempid %, %t :db-after 1y
{E. :tempids WU{EANGH@IAIGRT ID, wLAHURSEBELEHY ID:

(d/resolve-tempid db-after-tx (:tempids tx-result) new-1id)
53 -> 17592186045421

e 6.11 7 “4 Datomic 8 e CHHREA”,
e 6.137 “M Datomic £z 7 HH B EAR” .
o 61471 “2£X Datomic FHEMAER”,

6.13 I Datomic#i#E E o il Br £ 1R

Y3 . Robert Stuttaford

E
2295 I\ Datomic £04 % Fr MHIBR SR

RIRFE
BMBR— BRI, RZAEE S E :db/retract #21E,
BEARSEA S, TE5EHE 6.10 7 “i%4% Datomic 054" F16.11 5“4 Datomic £# 2 E
B pa” PR, SRIE, UREbA Ti%RE conn FEHRES, FTLHE ABHE .
FFAGSEEin—/~ F F7 Barney Rubble, FHUIEfthA email Hihik:

(def new-id (d/tempid :db.part/user))

(def tx-result @(d/transact conn

[{:db/id new-id

:user/name "Barney Rubble"
:user/email "barney@example.com"}]))

A
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(def after-tx-db (:db-after tx-result))

(def barney-id (d/resolve-tempid after-tx-db
(:tempids tx-result)
new-1id))

barney-id
53 -> 17592186045429

(d/q '[:find ?emaill :in $ ?entity-id :where
[?entity-id :user/email ?email]]
after-tx-db
barney-1id)
;3 -> #{["barney@rubble.me"]}

YR Barney HY email, hAES S5 T :db/retract #21F.

(def retract-tx-result @(d/transact conn [[:db/retract barney-id
:user/email "barney@example.com"]]))

(def after-retract-db (:db-after retract-tx-result))

(d/q '[:find ?email :in $ ?entity-id :where
[?entity-id :user/email ?email]]
after-retract-db
barney-id)
55 > #{}

SR SK R, R YR 55 T EILES R 4K 1db. fn/retractEntity.

(def retract-entity-tx-result
@(d/transact conn [[:db.fn/retractEntity barney-id]]))

(def after-retract-entity-db (:db-after retract-entity-tx-result))

(d/q '[:find ?entity-id :in $ ?name :where
[?entity-id :user/name ?name]]
after-retract-entity-db
"Barney Rubble")
55 -> #{3

it
FEMEM :db/retract I, IREEHEZEMAHAIIE, DMEAEZ EBURB MRS T, BIihE LR
(EAE & h SR E . AR, i RIEBERIE A A &, 288 2.
XA UAURE S ER T 2, ARESROESIRRY ID Fm M, ki %R R B
HlH.

AN W (ALY SR Pk A (1 <db/noHistory, fRikREMS A ifid &R FERI(E, HFIZRE
Peid HE.
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TSR A ) JB A T cdb/noHistory, Bdiaik A A ML T .

FE{EH :db.fn/retractEntity I, IXSEORRIFTA JRPERI BT A (EA S WA, Fr A :db/ref
JEPECASCARAE A, WA, WS a ik, K apnd A m.

TRE R OHIERY LM 1D A B 3 Bt , HEA TR S ek, XaPA%LAE—H
O, Bt AR, (B, MERATARMELARAIZSLARRI ST, HORSE R Tk A
el

MR TEEZEE, SF mA RS T S e R AR, R T T gk A M I Bas
P&, &% H excision (http://blog.datomic.com/2013/05/excision.html) 7 AMEREHE

S
+ Datomic % 3 (http://blog.datomic.com/2013/05/excision.html) /22 T excision B EE,

6.14 ZiXDatomicELZ AR

{E# . Robert Stuttaford

=] Z
7 BAEfE FHl Datalog 85214 AP 255 2 i, LRI S .

RRFE
R — R S5, (AR d/transact 8 d/transact-async, ifizg M d/with £ 3
—ANAEEEEE, B E S B A,

FAREEA T, IEFER 6.10 7 “3%EHE Datomic $¥EE” F16.11 71 “O4 Datomic B B2 X
AT AP, R, kA TiER: conn FIEHREM, "L ASHE.

B, BRI T Fred Flintstone P48 . T2 ELAJCAT 4000 4E /£ 4, Fred 1%
A email, {HEDIAVAGE AT :

(require '[datomic.api :as d])
(def new-id (d/tempid :db.part/user))
(def tx-result @(d/transact conn

[{:db/id new-id
:user/name "Fred Flintstone"}]))
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P Bk A K. fE0KHPZE T 6000 45, Fred WERZE T, b T H O/ email Hilik, #E
#%—/1F5%, A Fred SN email :

55 BRI S i HLAS Fred Y ID

(def fred-id (d/resolve-tempid (:db-after tx-result)

(:tempids tx-result)
new-id))

fred-id
55 -> 17592186045421

(def add-freds-email-tx [[:db/add fred-id
:user/email "twinkletoes@example.com"]])

BAE, WA —ADWAEERE, PUTHES. B, IS ARIEdRE ErErE bR, ARGl
HENAFEERE. Bk, UG cdb-after (A, X Rk wT LAMNIK email {E A2 S INER:
(defn db-with
"Return a new database with tx applied"
[db tx]

(-> (d/with db tx)
:db-after))

(def db-after (db-with (d/db conn) add-freds-email-tx))

FLEE 24 BT BE FE R Fred HY email FINAEEAREZEH Fred B email :

(defn users-email
"Retrieve a user's email given the user's name."

[db name]

(-> (d/q '[:find ?email
:in $ ?name
:where

[?entity :user/name ?name]
[?entity :user/email ?email]]
db
name)
ffirst))

(users-email db-after "Fred Flintstone")
55 -> "twinkletoes@example.com"

(users-email (d/db conn) "Fred Flintstone")
55 -> nil

ATLAVRE], R8O A 2 BN A G055 RO, BAE db-after Hi YR B AL BoR
A

it

d/with 7= Y 8dE A T AR T B A e b 552 Bodie AR APT R 8, A4% d/with ALy X F
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0

TR IRATLAAT — IR L — IR F55, AL Bl e e 4 F 55 B P as |

Datomic ALK, A — rik FIACRERBAR EIEA—ME. HTXARK, HATSHH
Bh R BB B PE VRN S 8, A&, BUE, AOURTUAA 2 TR & %, i B el
PARE 255 e LAt

2
+ 612711 “Ii) Datomic K", THEETHARIS T £ — el B

6.15 i®[HDatomicZE 5|

{E£#: Alan Busby 1 Ryan Neufeld

&) &3
7 B P AT ] AR Datomic 7R,

fRRFE
Fl datomic.api/datoms gk % B 4315 M) BCHE % A 9420 Datomic 251,

GEAREEASLA], THIERK 6.10 75 “3E£% Datomic HHEE" F16.11 711 “24 Datomic K & L
Bt rrIPTR. S5, IREA T iR conn R, WA A KR

Bildn, FARPAREA fr 2 BPEFE LAY SL iR, whiE A datomic.api/datoms, $57E :avet 3
51 Udk, (. Stk #5) DU EPEATE .

(require '[datomic.api :as d])

(d/transact conn [{:db/id (d/tempid :db.part/user)
:user/name "Barney Rubble"
:user/email "barney@example.com"}])

(defn entities-with-attr-val
"Return entities with a given attribute and value."
[db attr val]
(->> (d/datoms db :avet attr val)
(map :e)
(map (partial d/entity db))))

(def barney (first (entities-with-attr-val (d/db conn)
:user/email
"barney@example.com")))

A
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(:user/email barney)
;3 -> "barney@example.com"

X HEH T :db/index 4 true & :db/unique A4 nil BY)E L.

SEPGR USRI SR, Gt eavt HEFFRURS]

(defn entities-attrs
"Return attrs of an entity"
[db entity]
(->> (d/datoms db :eavt (:db/id entity))
(map :a)
(map (partial d/entity db))
(map :db/ident)))

(entities-attrs (d/db conn) barney)
53 -> (:user/email :user/name)

LPERHFNE L < db. type/ref KSIHFRERMIIFA LA, B vaet HFRIZS]:

53 Wn—/ N, 51/ :user.roles/author fita
(d/transact conn [{:db/id (d/tempid :db.part/user)
:user/name "Ryan Neufeld"
:user/email "ryan@rkn.io"
:user/roles [:user.roles/author :user.roles/editor]}])

(defn referring-to
"Find all entities referring to an entity as a certain attribute."
[db entity]
(->> (d/datoms db :vaet (:db/id entity) )
(map :e)
(map (partial d/entity db))))

(def author-entity (d/entity (d/db conn) :user.roles/author))
;3 B :user.roles/author ff€a /T4 F P il 4

(map :user/name (referring-to (d/db conn) author-entity))
55 -> ("Ryan Neufeld")

i

X RERARAER, 0 “BEEER & “REER”, EMGE LR A B Datomic 1Y
JR4AZE 5[/, datomic.api/datoms 2 £ L%} A Datomic ZE5IHI51A], 1EVREEGE AAL (]
B, R IEGRIRFEFENEGE.
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%K 2% Datomic B $(—*f, datoms %% db RN A2 4. ERNOBIFrh, DIRA
BTy, REBSERS], MBS BIREEA—ME, AR — 1R, FHAX
RO ACVE APL OSR]It PE(E A T & R VR . IR A T

datons (5 AN SEEER MY R AE RS, B EET e (SXk), a (BH). v
(1) Fnt (F5%) AR, RolhFRR PR Baf#RE]. filin, :eavt iX%
St G, RIEdE i, DA, MR SIDIR el &S fNEmT

reavt
A& A datom HY, SR AHSEIZR D], XAE SR HERI AR PEAR ARG (B Ge R ¢ R EL
P

:aevt
WEFTA datom 1, e MEESLARINEES], XAFO IR E SR, RAR 5
B,

ravet

B - 162351, HALE :db/index 2 true BYJEME, M TFEKRZESHEFAH (Fl4n, “F
FEE email 2 foo@example.com [H5E(A”),

:vaet
EPrES], RAEE db.type/ref BUfH, XA H ABIIES], WLALEIEA AR
AR P
e E THFESIKTE, Bl DO MHE B AR TR %2R 5. XAREOE A T ik
BITTHEAVEH . Gil4n, xt AVET i 7 R4 € Bk fF, Fk BB A AR @ PR B A L i
feE BPEAEA M, B R EAARE B / BRI SEA,

datoms 3% [ (Y /& — 4> Datum Xf 42 {ii, 4F 4> Datum Xf G2 % 1 Ay 6R K i . ca. e it :v
FN radded FELH T,

S
e 6.1275 “If] Datomic B AR,
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BTE

Weh[w F

7.0 fEv

a4, Web b TR 2T 2 nfiE S A FBE, Clojure ANEISN, £ 2013 4 Clojure
AR A (hitp://cemerick.com/2013/11/18/results-of-the-2013-state-of-clojure-clojurescript-sur
vey/) T, *T “UREEH 4 BiE A Clojure 8¢ ClojureScript ? 7 X FERIIAIEE, Web FF & &
HERSE AR,

B % Clojure Web JF & 1 [X FLL Ring (https://github.com/ring-clojure/ring) AH1.ly, B
&—/~ HTTP R4 %% 7, fR{% Ruby #Y Rack (http://rack.github.io/), fE 7.1 1 “Ring &/
ZJa, BAHEME T HFRb e e, iEUREERPR LB M I &

f£ Ring 2 J5, AE=ALE T H AT FAYH A Clojure Web FF R AEB RS, WIE— et N
HTML #21E)%, LI B—2 Web HEZS,

7.1 Ring@&

{E# . Adam Bard

|B] @

M Clojure 45 —4~ HTTP k%

277
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BRATE

Clojure %4 PRI HTTP AR5s 5%, 1HARSHEARZD HTTP &R IhrifE R Ring &,

TSR X AL, 1F & il https:/github.com/clojure-cookbook/ringtest fCH% 7, F1-78 5 src/

ringtest.clj:

(ns ringtest
(:require
[ring.adapter.jetty :as jetty]
clojure.pprint))

35 IREIGEITE R (L ELTEN)
(defn handler [request]
{:status 200
:headers {"content-type" "text/clojure"}
:body (with-out-str (clojure.pprint/pprint request))})

(defn -main []
55 R H 3000 izfTAR S5 %
(jetty/run-jetty handler {:port 3000}))

b
Ring (https://github.com/ring-clojure/ring) &% Clojure Web i R, BIREETEKE
Y. A IE R /0 R APT,  HG H IR SROFRN 2 58 Y Clojure B 2%, Ring B & B 58
“ALPRRRRL” HESLAY: X UE R 2 T SR IEIR B0 B, T TR B ST — A TR A AL B
BRAL, PO i R [m 25

A 2 W o e Bt R A B AN sstatus 2R FIAVAR &Y, cheaders & W[ IEHY “FFF
B - P g, A THEMMRL, body T, R AT EAY A N A, X
H, :status /& 200, :body i EALITENLAYIERFFFd:, Rk, EFEERIFLES L T5lR URL
http://localhost:3000/test/path/2qs=1 138 T NHEFINAL, JE7R T ifRAVEEH :

{:ssl-client-cert nil,

:remote-addr "0:0:0:0:0:0:0:1",

:scheme :http,

:request-method :get,

:query-string "gs=1",

:content-type nil,

:uri "/test/path/",

:server-name "localhost",

:headers

{"accept-encoding" "gzip,deflate,sdch",

"connection" "keep-alive",

"user-agent"

"Mozilla/5.0 (Macintosh; Intel Mac OS X 10_8_4) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/28.0.1500.71 Safari/537.36",
"accept-language" "en-US,en;q=0.8",
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"accept”
"text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=0.8",
"host" "localhost:3000",

"cookie" ""},

:content-length nil,

:server-port 3000,

:character-encoding nil,

:body #<HttpInput org.eclipse.jetty.server.HttpInput@43efe432>}

A LVEEIX R AT, HRRIEE, ERP SR SR Clojure $(¥B 44, %A &b
ISR, SRR SR, XA BdR S h g BE B LE B

Jetty Tz 4Tk ARG Jetty IR S5 %%, Ring A EAL S, FTLIMERN servlet BITFEFTE
Java servlet s,

EERE, WM run-jetty 2[R, RERSHMEESIT, EMAZEE, M\ REPL H
VA, PZA—A future S REZEE (SCRHAFLMIELILE]), XFEARS & k&S B fTEH Mt
Zifed, REPL sEANEKIMN,

S
« Ring B9 GitHub ftE%)% (https://github.com/ring-clojure/ring) ,

7.2 {EFRARingH a1t

{g . Adam Bard

E
B — A 2S, BT Ring RYIERSMN, Fl40, Ring f2ft—sbifk s,
{H YR 75 A H T 1 e 25

RRAE
(K74 Ring AP 5@ Y Clojure B e %, wT LR} S H v [A])  SC oA IR 1 68 B0 10 BR 55
FEX L, 58 AR R &Rk, R R i T i R R, TR e sy

BEARERX AL, 1F & il https://github.com/clojure-cookbook/ringtest 1CHL 7, F-78 5 src/

ringtest.clj:

(ns ringtest
(:require
[ring.adapter.jetty :as jetty]
[clojure.string :as str]
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clojure.pprint))

(defn parse-query-string
"Parse a query string to a hash-map"
[as]
(if (> (count qgs) ©) ; REHRE nil iz v FF ek
(apply hash-map (str/split gs #"[&=]"))))

(defn wrap-query

"Add a :query parameter to incoming requests that contains a parsed
version of the query string as a hash-map"

[handler]

(fn [req]

(let [parsed-qs (parse-query-string (:query-string req))
new-req (assoc req :query parsed-gs)]
(handler new-req))))

(defn handler [req]
(let [name (get (:query req) "name")]
{:status 200
:body (str "Hello, " (or name "World"))}))

(defn -main []
53 {EBR I 3000 5B7HIRS 5
(jetty/run-jetty (wrap-query handler) {:port 3000}))

it
K4 Ring ACH oA £ #8 7E E@ AY Clojure WL R, PTUMRZ 55—/~ AR B3R AL HL e
., XH, BB T AR ESE R, PR eERf O mi, aiRiniERg
X
{:query-string "x=18&y=2"
; ... and the rest

I SR O S DI TR

{:query-string "x=18&y=2"
squery {"x" "1" "y" "2"}
; ... and the rest

}

Axt, FRATREAWIS A AW Ef:, Ring #24t T—2erpmfRiLfRmB R g, H
&4y wrap-params FUH A4, EIEIFFIFAIRIA BRI AM—#E, HE4F, ARYE Ring
FI3CAY (http://clojuredocs.org/ring/ring. middleware. params/wrap-params) :

wrap-params

P AERIERIERFA SR (ZeRIF R url B R L) F AT url %D
W RS, R RS R P R AL T AL,
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:query-params: BeAtE, &4k A F W FHF LK,

:form-params: WS, Ak A KR A

:params: PTA £ A AHAESHE GBS £

CHZ TR E Bt A . AR a4k L

:encoding: url LR A G X, W RRIBT, AR RFHGHD, £ITE

BiFRFAmA A “UTF-8”,
B AR — A AR, @ %, REDSME cookie, SIEMBEHRIM:, H—
Tt 7 S AE AL B R b R LA R R, B -> 25

(require '[ring.middleware.session :refer [wrap-session]])
(require '[ring.middleware.cookies :refer [wrap-cookies]])
(require '[ring.middleware.params :refer [wrap-params]])
(def wrapped-handler
(-> handler

wrap-cookies

wrap-params

wrap-session))

A

» Ring AP AN 2S4S (https://github.com/ring-clojure/ring/wiki/Concepts#middleware ) ,

7.3 HFRingiR#EERES X

{3 . Clinton Dreisbach

l‘nﬁﬂ

Al Ring b HTRHE#R A 1.
RRFE
f# ] ring.middleware.file/wrap-file;

(require '[ring.middleware.file :refer [wrap-file]])

55 RHEAR A THIA SO
(def app
(wrap-file handler "/var/webapps/public"))

it
wrap-file W3 T 55— Web TERACHR A%, AVRERSSCIFESEN B TAE, siieft
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IS, A M VR 2R P R A

wrap-file H & 4 fit & A SO 0 — Fh 5 . anf AR {8 — A SO, ring.util.
response/file-response Wik [ —/AMGEE pa %, $RAHZ SO

(require '[ring.util.response :refer [file-response]])

;5 $2{Ik README. html
(file-response "README.html")

;5 324l public/ A5 T README. html
(file-response "README.html" {:root "public"})

55 RS EERE L README . html
(file-response "README.html" {:allow-symlinks? true})

VR A BRSSO S B FHARSEE—#2 . TEXMEOLT, it classpath A& H5 & H
SRSt E A B N, EMEBX— A, i ring.middleware.resource/wrap-resource;

(require '[ring.middleware.resource :refer [wrap-resource]])

(def app
(wrap-resource handler "static"))

AR classpath H 442k static H % FRIRT A CIF. 7€ Leiningen W H v, AILLK static H
SR resources/ B T, TEERASCHFITE A AT JAR T EE—E,

o R 75 B8 Al ring.middleware. file-info/wrap-file-info 4 %5 B A 1 3C LW fr . XA
Ring AR A6 SRR & ok H RN A, 1% B 73k H Y Content-Type Fl Last-Modified,
wrap-file-info 552414t wrap-file B wrap-resource,

S5
o 447 “UjlBHESCHE,
« 7.8 “Jfl Compojure ¥ ik,

7.4 HRingfbIB R B HIE

e . Adam Bard

|B] @
7SR FH B3 H P AU HTML R A,
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BRTE

FIH ring.middleware.params/wrap-params, K& A HTTP RS ERINEI(E ARG R
S,

FEAR G L, iE & i https:/github.com/clojure-cookbook/ringtest fCH J&, F7& 5 src/
ringtest.clj:
(ns ringtest
(:require

[ring.adapter.jetty :as jetty]
[ring.middleware.params :refer [wrap-params]]))

(def greeting-form

(str
"<html>"
" <form action='' method='post'>"
" Enter your name: <input type='text' name='name'><br/>"
" <input type='submit' value='Say Hello'>"
" </form>"
"</html>"))

(defn show-form []
{:body greeting-form
:status 200 })

(defn show-name
"A response showing that we know the user's name"
[name]
{:body (str "Hello, " name)
:status 200})

(defn handler
"Show a form requesting the user's name, or greet them if they
submitted the form"
[req]
(let [name (get-in req [:params "name"])]
(if name
(show-name name)
(show-form))))

(defn -main []

55 {EBH D 3000 iB17IRSE %
(jetty/run-jetty (wrap-params handler) {:port 3000}))

Wit
wrap-parans f&— A" Ring silIfE, ERIFATRFIERA TR ME LS, Bl
ke A= AL
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:query-params

L& AT A A T 1 ER SRR R

:form-params

WERPESEAIBS R,

:params
{34 :query-params [ :form-params &GN % .

FERT I EIF-Hr, FRAIER T :form-params, FTLAALER e £ i B POST ik, i HLILIE
REESURBIZR G2 E, AR BN IHAIR params, gk v LLEH ] URL A i1
Hr b "name" 2%, :params &M T A Z K (RIETEA S URL ff%iEA). :form-params
H@EARNSHL.

R, RABWEATIREA, MAEXRET,

—+

3
Ei

« 727 “/#FH Ring FFIAIfE,
e Ring I E LAY (https://github.com/ring-clojure/ring/wiki/Parameters) ,

7.5 HRing&tECookie

{E#%: Adam Bard

E
PRI Web b FEEZ I B e % & F P 0 2319 cookie (fil4m, 24 TidfEH FPRIMEL).

—_
FRIR T E
F ring.middleware.cookies/wrap-cookies Hi[alf4:, FEiE=R 7NN cookie,

Bk SR X AL, 1% & il https://github.com/clojure-cookbook/ringtest fCHL 7, F-78 5 src/

ringtest.clj:

(ns ringtest
(:require
[ring.adapter.jetty :as jetty]
[ring.middleware.cookies :refer [wrap-cookies]]
[ring.middleware.params :refer [wrap-params]]))

(defn set-name-form
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"A response showing a form for the user to enter their name."
[1
{:body "<html>
<form action=''>
Name: <input type='text' name='name'>
<input type='submit's>
</form>
</html>"
:status 200
:content-type "text/html"})

(defn show-name
"A response showing that we know the user's name'
[name]
{:body (str "Hello, " name)
:cookies {"name" {:value name}} ; fffF cookie
:status 200 })

(defn handler
"If we know the user's name, show it; else, show a form to get it."

[reql
(let [name (or
(get-in req [:cookies "name" :value])
(get-in req [:params "name"]))]
(if name
(show-name name)
(set-name-form))))

(def wrapped-handler
(-> handler
wrap-cookies
wrap-params))

(defn -main []
53 fEVHRT 3000 BTARS 5
(jetty/run-jetty wrapped-handler {:port 3000}))

itit
X AME] 78 T ring-core Hi AL & Y wrap-cookies Fil wrap-params HijRIf:, P8 —k i

[l —ANTmEE, BEAR—AFRE, Ml AEL, —BHAE, Bt RT
TE—/~ cookie A, H-E BN, EHHNiZ cookie MM 1k,

%/~ 1-F| H wrap-cookies, M cookie Mt FR B H PR FIIRE A, AR, SR
wrap-params, MIERSHHEEH 4.

Ring [J cookie H1 iRl RTEfE AT RIS Zerh, B0 T — D BUIMNUZHL < cookies, J-Hfi
Bz £ HEY cookie Bt A cookies 22, WRATH Y :cookies ZELFMARARIXAE :
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"name" {:value "Some Guy"}}

PRATLA A EEAS cookie W MNFEMh AT LI 240, F1 :value J7E—#2. Ring cookie (44 (https:/
github.com/ring-clojure/ring/wiki/Cookies) H1ii.,

TEi% & cookie [EHIURINF, PRULATLLE B HAL RN,

s :domain—PRHil cookie [ THEERI A,

o :path—PR#il cookie {XFH T4 E IS,

o :secure—AN A E, PRI cookie {¥ T HTTPS URL,

o :http-only— 4R HE, PR cookie (AT HTTP (LbanAfgidist JavaScript 1[H]) .
* :max-age—cookie it HARIFDEL,

* :expires—cookie 3T #iTIH5 & H HIFIRF ],

S
e 72 _—'ﬁ “{Eﬁﬁ Rlng ':F'I‘Eﬂ,fq:”o
« Ring [Y cookie X4 (https://github.com/ring-clojure/ring/wiki/Cookies) ,

7.6 FRINgRESIE

fE#: Adam Bard

o] 2
EERARE T P — e 2 8dE, TEMIRSS SumpiR A,

\ A
RRFER
H ring.middleware.session/wrap-session, f£ Ring i HH R IN&IE,

FAREE X AL, iF & il https:/github.com/clojure-cookbook/ringtest fCHS 7, J-78 5 src/

ringtest.clj:

(ns ringtest
(:require
[ring.adapter.jetty :as jetty]
[ring.middleware.session :refer [wrap-session]]
[ring.middleware.params :refer [wrap-params]]))

(def login-form
(str
"<html>"
" <form action=

method="'post'>"
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Username: <input type='text' name='username's><br/>"
Password: <input type='text' name='password's<br/>"
<input type='submit' value='Log In'>"
</form>"

"</html>"))

(defn show-form []
{:body login-form
:status 200 })

(defn show-name
"A response showing that we know the user's name"
[name session]
{:body (str "Hello, " name)
:status 200
:session session })

(defn do-login
"Check the submitted form data and update the session if necessary"
[params session]
(if (and (= (params "username") "jim")
(= (params "password") "password"))
(assoc session :user "jim")
session))

(defn handler
"Log a user in, or not"
[{session :session params :form-params :as req}]
(let [session (do-login params session)
username (:user session)]

(if username
(show-name username session)
(show-form))))

(def wrapped-handler
(-> handler
wrap-session

wrap-params))
(defn -main []
53 {E¥R D 3000 5B17IR% &
(jetty/run-jetty wrapped-handler {:port 3000}))
‘. \A
it
Ring FY& & R4 (https://github.com/ring-clojure/ring/wiki/Sessions) ELF I cookie API 2

{ELET AP, {/RAN :session if RIS 2 vh BUAR S IR B, TENR RS 2 A :session i
JVER ., {5 :session HBIEMF ATURTAR, il & MU T B S BERNIA

FEH 5, Ring $55E 44 ring-session [ cookie, BHE — RN IGHINE— ID, fETK
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RENERE, SiEH R TE R EFSTE ID, ARG MK S TG % B I B TR AL

Hh TR P S5 TE At A PT AR B . BROAZ B NAEh RIS IE AR, X3 TR
RAM, HEIERRE SRS E R, Ring BEHFE—/NINERY cookie /7 #E, €
RFEART . (RE /T LA RI B VR Z IR T/ PE R B IUSE =05 &, 4% Memcached (https:/
github.com/killme2008/ring-session-memcached) F Redis (https:/github.com/wuzhe/clj-redis-
session) . PRULATUAZR S B RIS, B TERAFEEMEIE A .

i) wrap-session ff A— /NI %, Hrpfl® store 224, WLABCE A CHIFHH A

(wrap-session handler {:store (my-store)}))

Ti%E isession PUIH, RELfrefumpy—iEH, R ANEEMRESTE, B EEm R F
Wk isession, ANRAASLANIEMRSIE, S csession AUEILE S nil,

S
e 72 j-lj" “{iﬁﬁ Rlng ':F'I‘ﬁj,fq:”o
e Ring FIZIEXHY (https://github.com/ring-clojure/ring/wiki/Sessions ) ,

7.7  FERing i 515 K 0@ Rz FY Sk

{E# . Luke VanderHart fll Adam Bard

=] Zi
TR E HTTP ik Fnmmpi sk,

BRAR
M Ring i SR 5 7% F i B sheaders #, BX7F Ring AbFE pRBGR A 2 /1, FIFH assoc H4E %
I ] i oz e Bt e v

FEARLX A~ SLF], 1 & il hitps://github.com/clojure-cookbook/ringtest fCHE &, FH: 78 5 src/

ringtest.clj:

(ns ringtest
(:require
[ring.adapter.jetty :as jetty]))

(defn user-agent-as-json
"A handler that returns the User-Agent header as a JSON
response with an appropriate Content-Type"
[req]

A
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{:body (str "{\"user-agent\": \"" (get-in req [:headers "user-agent"]) "\"}")
:headers {"Content-Type" "application/json"}
:status 200})

(defn -main []
53 {ENE O 3000 BITIRS %
(jetty/run-jetty user-agent-as-json {:port 3000}))
Wit
AT LT —/> Ring (bER A%, Rk Y User-Agent SkLJ JSON #4305 AR
BTG SR KL R P U User -Agent, Il TN 3. H Y Content-Type Sk 1k i, i .
BLIZSEHT A4 JSON,

Ring $ i KL ME R G KL G R Y sheaders 8B A, HEESZ NN S SR AR :headers
28, kgt R P RAEA N %2 F P H . Clojure R F A TN,

"] LA A Ring 1%+ A HTTP (http://en.wikipedia.org/wiki/List_of HTTP_header_fields)
Ak .

*ETE RFC-2616 (http://www.w3.org/Protocols/rfc2616/rfc 2616.html), =k HJ 4 FR A X 43 K7
o N THEARS—FH A get B IE R R PIIE, AeK/NELnf], Ring #BLL/NE %

/\ﬁﬁﬁ%ﬂ'ﬂﬁ AR AT A% P, (R, TRaTREA BAE Kok KIHE FELER KNS,

VBB YEIXT Y% Fim ARy GEIBL MR RN . kR SE, SHHEIIT”) .

« Ring HUHEASCAY (https://github.com/ring-clojure/ring/wiki/Concepts) ,

7.8 HCompojureig§HiEK

fE#. Adam Bard

(6] &

TRE PP AR5 2OR URL B% f 2R 2 1Y Ring ACEE A %L,

BRAE

FH Compojure & (https://github.com/weavejester/compojure) A bz FIER NI H .

AR L X N2, 15 & # https://github.com/clojure-cookbook/ringtest £ fith %, F- & B src/

ringtest.clj:
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(ns ringtest
(:require
[compojure.core :refer [defroutes GET]]
[ring.adapter.jetty :as jetty]))

53 SRR R A
(defn view [x]
(str "<h1>" x "</h1>"))

(defn index []
(view "Hello"))

(defn index-fr []
(view "Bonjour"))

55 BEH
(defroutes main-routes
(GET "/" [] (index))
(GET "/en/" [] (index))
(GET "/fr/" [] (index-fr))
(GET "/:greeting/" [greeting] (view greeting)))

&
(defn -main []
(jetty/run-jetty main-routes {:port 3000}))

Wit
Compojure & — M E&HI A, LEURIERHHE LEE . Bt defroutes 22k 52, 1%
M2 B — Ring ACH R %,
XH, BATESCTEAEEH
/

.7~ "Hello" ;
/en/

W'/ "Hello" ;
/fr/

7R~ "Bonjour" ;
/:greeting/

] S8 1 P R AR )

55— HRE & Compojure URL S5, URL H | :greeting SRR 1 (%1
HALE, EB BRI ARG M., LA, 151 http:/localhost:3000/Buenos %20Dias/ 15 ££ Ml o/

F %~ “Buenos Dias”,
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H—HEEER, Compojure B %t TR EAIAEHTL & HUEAY . & LA Jusers/:user/blog/
HY % B A £ I Bt URL http://mysite.com/users/fred/blog, i A& UE ¢, http://mysite.com/users/
fred/blog/,

AR E b (] Sibr LEESE, AT EBOX S, WATLUH req s b (R fIFF SR HL

R BRI K

(defroutes main-routes-2
(GET "/" req (some-view req)))

PRI FTLUN Clojure HIMRAIED ', $REUER Py . filhn, 4n2Rfdi ] wrap-params i
R DR S EOIR ENN b e — A R

(defroutes main-routes-2
(GET "/" {params :params} (some-other-view params)))

EEMEEEIRT], Compojure &% T Ring 1, TREVALE SR B 1% ] Ring A4 f7 e 5t
7 (Y Compojure £ FE AR 200 Wi 3R [ A AR PE FEI T A0 %5 ) |

AT AA H AR 2 T HTTP i ok g i, AR AT Compojure 48 4 R 45 E: BT

compojure.core/GET, compojure.core/POST F[1 compojure.core/PUT W2 &% FHEY

Compojure B2 4t T Hofth — 2675 Y T B, %0 compojure.route (http://weavejester.github.
io/compojure/compojure.route.html), BLE T 5l BY R AR SR AL VIR . SR 404 W N, AN
compojure.handler (http://weavejester.github.io/compojure/compojure.handler.html), }f — £&

Ring H A 4T BB — A5 (R A Rk R 8

S
» Compojure FIRIE (http://compojure.org/) .

7.9 FRIngH{THTTPEEM

YE# . Craig McDaniel

o) &3
£ Ring ., 7525R (8] HTTP Wi 75, B & & M # 5 —4 URL,

£ 1 2R IRA#4R Clojure BYfRAIEH:, B {% Jay Fields 9 “Clojure: Destructuring” 1% 3¢ % (http:/
blog jayfields.com/2010/07/clojure-destructuring.html) . 58 Z R, &5k Clojure Programming (http://
www.clojurebook.com/, O’Reilly) , 1E#& 7 Chas Emerick, Brian Carper #11 Christophe Grand, ZBERA

TR T IR
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BRATE

B E W Ring iG:K, WLAMEM ring.util.response iy %3 A Y redirect B4,

RS X AN SL ], 1% & il https:/github.com/clojure-cookbook/ringtest fCHS 7, F1-78 5 src/
ringtest.clj:
(ns ringtest
(:require

[ring.adapter.jetty :as jetty]
[ring.util.response :as response]))

(defn redirect-to-github
"A handler that redirects all requests"

[req]
(response/redirect "http://github.com/"))

(defn -main []
53 RN 3000 E1TARS &
(jetty/run-jetty redirect-to-github {:port 3000}))

it

ring.util.response iy 422 A AL & T — AN E 7 URL FIEREL. XA~ URL A LI 7 SR ige 5
Fhah BB (FIHK E wrap-params (9257, 5KL%E) . EF)F, XM BB RECET
— /AR RILET R, LA istatus [H2h 302 LAR —ANME Sk, F5WIEE &R F1 URL,

4R HTTP ¥L7t, 4nffmi ) )7 4 POST, PUT 8 DELETE, stMi%ZRERSHEZT
Wk, & PumbiZa AL E LAY URL Rile GET &k, fE4#E REST RGN, X&—TH
HENEE, i, BVCREET 307 REN, BRIERE P, TERMIZEZ R
BIIALE, R FCR I i AE Rk, BMENX — a0, HEAE A R B P R X AR [a]
Wi oz At et % <

(defn redirect-to-github
[req]
{:status 307
:headers {"Location" "http://github.com"}
:body ""})

S5
« Ring HUMEASCAY (https://github.com/ring-clojure/ring/wiki/Concepts ) ,

7.10 HLiberatortgiZRESTXI#&RY K F

{£#: Eric Normand
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o]
A7 B4 T Ring F11 Compojure, {E#R IS B E#H REST A% (#F & RFC 2616) HY
Web 7 FH, Bl SCFEIR,

S

f§i FHl Liberator (https://github.com/clojure-liberator/liberator) @& %54& HTTP #Y. REST JA,
K Web 7

BEAREEX A5, 15 lein new liberator-test 4 GlgE— /i H
{E project.clj Ht, R NHEIFIMREE R INF] - dependencies .

[compojure "1.0.2"]
[ring/ring-jetty-adapter "1.1.0"]
[liberator "0.9.0"]

SRIGFH sre/liberator_test/core.clj &Mk T H AN 2 -

(ns liberator-test.core
(:require [compojure.core :refer [defroutes ANY]]
[ring.adapter.jetty :as jetty]
[liberator.core :refer [defresource]]))
HA ¢
(defresource root
:available-media-types #{"text/plain"})

3|
(defroutes main-routes
(ANY "/" [] root))

H &4
(defn -main []
(jetty/run-jetty main-routes {:port 3000}))

i
Liberator (https://github.com/clojure-liberator/liberator) & —A~)%, T k& HTTP 1Y
Web IR %% . ‘EA0EE REST RUSTHRIINAE R I, AREMFIbRMETE R T, EFH— 857
& HTTP BTG PR SR Fe e g i B AR AT

Liberator NCHERH, FTLATRZEH B —AE, XA lf# H T Compojure, T Liberator
fEALBRIE >k 75 #: (GET, PUT, POST %) BE4F, AL R i% £ Compojure & Hi {8
ANY, R UL A R B ZE, 4 Clout (https://github.com/weavejester/clout) . Moustache
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(https://github.com/cgrand/moustache) = playnice (https://github.com/ericnormand/playnice) router,

defresource }&3UE L T —A> Web B, BHEEIH— Ring AP RE, SRS IRATEAR %
TIRVE ARG HL, %82 Compojure B H .

Liberator 5 IF & Lt A AEPEINE, vTHERREBINMERZSE, FiUHELE,
], Liberator B#i% [6 406 “Not Acceptable” WINAR., FEXASEHIA, E#I%E A R
A text/plain Y MIME 281, BRIARINAR & “OK”, AnRIRsiTASL], FHR Ui
[A] http://localhost:3000, #ESXFE L.

B

e 7.1°1 “Ring fifr”, THXTIXE Ring FIEZEE.

e 7.871 “H Compojure ¥ HiERK", T#5%T Compojure ¥ HIE £ 15 8.,
+ Liberator ®YZ=TT (http://clojure-liberator.github.io/liberator/) ,

7.11 HEnliveSEIRHTMLEHR

Y£# . Luke VanderHart

o] Z
FHEETERZIEHEIE HTML, RSHAESE SR, 3¢ DSL KA,

BRATE

{# /il Enlive (https://github.com/cgrand/enlive), ‘BAE—A" Clojure &, R TEBERT
AR LB HTML 4

A% PHP, ERB F1JSP 25 H MM BARMESE, ENEARIDFISCA, A% Haml 5 Hiccup iX
MRS, AR DSL, tHx, iR HTML X, Enlive | Clojure 1%
st B AL BRI X 0, I 8 A ISR se B B il

BAREEASLNI, 15 lein-try J23) REPL:
$ lein try enlive

Fi&, G posthtml 3CH:, E7 Enlive #5ifk :

<html>
<head><title>Page Title</title></head>
<body>
<h1>Page Title</h1>

A
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<h3>By <span class="author">Mickey Mouse</span></h3>
<div class="post-body">
Lorem ipsum etc...
</div>
</body>
</html>

AR AT H H {F H Enlive, BEREX AN SCHFAUE resources/ H 3%,

TR Clojure fRADHRHE posthtml INZE, & T —4" Enlive 1 .

(require '[net.cgrand.enlive-html :as html])

55 B SUER
(html/deftemplate post-page "post.html"

[post]

[:title] (html/content (:title post))

[:h1] (html/content (:title post))
[:span.author] (html/content (:author post))
[:div.post-body] (html/content (:body post)))

55 —LEERBIEHR
(def sample-post {:author "Luke VanderHart"
:title "Why Clojure Rocks"
:body "Functional programming!"})

FERPHAE T IZA N, SR deftemplate & LA KL, RIA'BIR B —AFFF 8751, B
DMER ZE I, Ry A EE BB — D 8

(reduce str (post-page sample-post))

TR

<html>
<head><title>Why Clojure Rocks</title></head>
<body>
<h1>Why Clojure Rocks</h1>
<h3>By <span class="author">Luke VanderHart</span></h3>
</h3><div class="post-body">Functional programming!</div>
</body>
</html>

XF deftemplate ZZAYEEAMMARRE, LAN X BRIDREM TLM 4, B2 WEHENTHE/N .

BEELE
AT AR PR ARG Y HTML i, B T RpE 1 e, EESERsrh, B—1 I
AT 55 7 & i A Y HTML AP RYZELEI, Aok 8 G A R — T A Bt . X AT 55
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Enlive #2417 % #F (snippet), ‘B AR HTML FI7353%, FTLAZE 55— A M Bk 09 % H b o
BEEEK:

(def sample-post-list

[{:author "Luke VanderHart"
:title "Why Clojure Rocks"
:body "Functional programming!"}

{:author "Ryan Neufeld"
:title "Clojure Community Management"
:body "Programmers are like..."}

{:author "Rich Hickey"
:title "Programming"
:body "You're doing it completely wrong."}])

(html/defsnippet post-snippet "post.html"
{[:h1] [[:div.post-body (html/nth-of-type 1)]]}
[post]
[:h1] (html/content (:title post))
[:span.author] (html/content (:author post))
[:div.post-body] (html/content (:body post)))

(html/deftemplate all-posts-page "post.html"
[post-list]
[:title] (html/content "All Posts")
[:body] (html/content (map post-snippet post-list)))

I E SLHY all-posts-page FAECKIHSE]—/~ HTML Ui, A5 7=k
(reduce str (all-posts-page sample-post-list))

TR AR

<html>
<head><title>All Posts</title></head>
<body>
<h1>Why Clojure Rocks</h1>
<h3>By <span class="author">Luke VanderHart</span></h3>
<div class="post-body">Functional programming!</div>
<h1>Clojure Community Management</h1>
<h3>By <span class="author">Ryan Neufeld</span></h3>
<div class="post-body">Programmers are like...</div>
<h1>Programming</h1>
<h3>By <span class="author">Rich Hickey</span></h3>
<div class="post-body">You're doing it completely wrong.</div>
</body>
</html>

{EX A -1, defsnippet Z27E L T —A B, W& TH A HTML iy —2E503%, M
<h1> F| <div class="post-body">, %X |5, all-posts-page [ deftemplate {ff F{ T post-

snippet B F| body STLHAINA ZIGHIER .. TRl ABda A =k, X4 E
PR =k, B2 HTML 828 T =R H .
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Wit
¥ Se AL, Enlive ATREA — At LT, SALATILABEA.

o BHHAMER ARG EA E QIS T3 U E5 HAth—L2E9E Clojure FEM A A U
LML 24, 4 XSLT),

o BRAFIA T RECHEREER, BB B S R,

o BR—MRKAIZE, REMIRZ S, ERENES RS EA—E R,

— UL, EEARDX LRI AR LS Enlive AUSRKRFIRIE, ki (975 ikt o BB A A
WIERsy, ARCENEEtt 4. S5, el e ia iRy, B EAS S,

Enlive¥1DOM
B, EEAE Enlive A EIEERIE HTML XA, X —SMREE, Kk, Bk HTML fi#r
% Clojure $¥E 454y, FomA DOM (SCRYXTGAERY ), fil4n, HTML KBk .

<div id="foo">
<span class="bar">Hello!</span>
</div>

P WL AT T Y Clojure cHE -

{:tag :html,
:attrs nil,
:content
({:tag :body,
:attrs nil,
:content
({:tag :div,
:attrs {:id "foo"},
:content
({:tag :span, :attrs {:class "bar"}, :content ("Hello!")})})})}

RHEILK, HERSE Clojure R 1E, IRATEE AR X ELIRLH, HERINRT,
Enlive B E#IE— /N TC R0 A0, RAFIZITHY Clojure HHE45H, A HTML ¥
FrE

AR

X L] H O A4 A& deftemplate %7, deftemplate $:52 —ANFFSAEN ZFR, — 42K
IR HIAR R B 4R 17— A HTML X, —A28000%, —RVIA02# 3 (selector) Fli
# % % (transform function) X, ‘BE N T —A k%, HARELHRIEENSE. WA
XANEEE, LR E A TR R TSI, VR AR HTML,

Enlive )& 4 % & — /" Clojure (#5554, W& 1 A HTML SCfEhRYREA T . BA1
EHRIE LS CSS R M0, (HRENE IR, (EMFIRTT ZRIBIFrh, [title] ik T A
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<title>, [:span.author] & T &4 class="author" {{¥ <span>, Z=%&  TFiEHAy/N
iR T LR AT

PR ) 3% 3% % $23 5% — > Enlive 1545, R BIf& kG A, M IIE T T Enlive 1Y
content T EL.E{ %, ‘BiR\—/~E%, ZHEH IS EERRY SHINE,

REEAR G AR DT, W T EFs, BT B ER—/ B HTML W%,
XA R P BAR AL RE NS PE M A A AP R TR, Sh TR, FR1B A5 R A
PR T str BT, X FEBCbE_ EARES B REMERE, Bl R —
#, 15 M Java iy stringBuilder 2%, “EFIH T Al 28 AR AR A String X5, PEREHAT.
B, BT TR A, KR BT A S B A R ) Writer X, K%
% Web A (4% Ring) #BWTLAMBIEA HTTP MM pL i (Bt fbiy HTML 5 WA
F4b),

pigES

Enlive 8 & — S8R &5 4, ME — /1 8iZ /> HTML s, BN T —FEdR#£ X,
AL T AL HTML Bt b i A9 SELei an, e ik b B e . B3 &% T REA
ZENT HTML SCRY P EE—A~, Z2AEEAT 0, R TR £ /D ILEL,

AROER AN RS B Y G 4, Wl TAKEIRTER . ERISCRIES kit
HURLRE U] (hetp://enlive.cgrand.net/syntax.html) T IfT A E £ &% R 122 05 LE IR IT 46 T
BT

[:div]
EEETA <div> JTHE T M.

[:div.sidebar]

EEERTA A CSS 3¢ "sidebar" (1Y <div> JLET A,

[:div#tsummary]
WHEH A HTML ID "summary" {9 <div> L0 M,

[:p :span]
HEEPTH <p> JCHE T HEIAY <span> T,
[:div.menu :ul :1i :span]
WA <div> LR ZNM <ul> JLERZNRY <Wi> TEHEZNIY <span> JL3HK, <div> THEH
[ CSS A& "menu"
[[:div (nth-child 2)]]
EFEARITCENE AT ILHEMN <div> THE, WHIES AT FEHR, AN
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gl RFR BB 57 bk, (EEAET, ISRATERBAUE <divs, JEH nth-
chtld i AUH 1L

Fx nth-child §F, BAHALIEIE, WATLlE LA IR, FEANZTEZ UL Enlive SCR,

e, A FRR R AIRERE S 20 B (range) &S, BARH —AMESRAEE, M
AR THE (EEFETN) RgE, EEEERLE DWAEES, Bkl
SCRSRIIT, VT EC P AS VBT A Z RIS T A T (BrX AT ) o FFAR 1T R IER 3R
EHRATENME, SRGECTEMME, FrEAEES {([:.foo]l [:.bar]l} M ITH ID
“foo” FNID “bar” ZIRIFIETAE T 5.

figpe T Zeh -1 defsnippet RPN T —MEHERSS, RikfaZiE LR —REE
SCERIFTA TR, BME SN AR EER - SOTE T,

RE
FrWT SRR, BT HTML SRR s, (Hag, Flr Sitha A%
NG

() MEAEBIHE S A A HTML S, i RiE gudin A HTML 9 —#84r . ZEiE 4Ry
B4y A& 1 Enlive i BEa8 8 1Y, 1ZEBEA1ED defsnippet 225 = A58, IRAE &R
FTHTML X812 2 )5 .

(2) FE BRI M {E A2 Enlive B(HR£54), A HIML F5F 8, X BIRBE YA B
SR T UL R A — A0 A e £l bR sl At Jr BRI SE R . SX kA2 Enlive FFAR RN E:
SERHIMTT, FrBRERE AR R A, T AR A

B T X R[R], defsnippet T\ FI deftemplate —#f, TEEEES Z/G, B FISHh—FE.
— AR, — R YRR EES L AT,

FEnlivei2EXEHE
e iEEREsy, mEEH T @R, ARt HTML 3Cff:, LA Enlive TW&IE L]
ARk AR HTML, WAEFE A ok BAEACRIER HTML, M AR Bu

SEFI A Enlive A HTML @ BUECHE , 42505845 HTML SCHFfi##T B Enlive £HE 2544, 2S£
Fx— 5, HRIEX HTML X4 E B net.cgrand.enlive-html/html-resource K4, RA]LA
PFIZESCHEHRE A —A Java.net. URL XF 4. —A> java.lo.File ¥4, Bi— I RAREBIRH
MR BRI FAF R . BRI ECRR B AT 5 1 Enlive 20454, #on HTML 1) DOM,

XI5, WLLA net.cgrand.enlive-html/select %, KFi%kFE2 N T DOM HIEBUEE MY
i, SBE—ANVRA—A g, select B FURBIITLEITACHYT AL, 2 TR AT net.
cgrand.enlive-html/text pRECEUE T B SCANE
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Bilgn, R R ECRRR Bl A A, S XKCD R4 G n /N8 A5 bR :

(defn comic-titles
[n]
(let [dom (html/html-resource
(java.net.URL. "http://xkcd.com/archive"))
title-nodes (html/select dom [:#middleContainer :a])
titles (map html/text title-nodes)]
(take n titles)))

(comic-titles 5)
55 -> ("Oort Cloud" "Git Commit" "New Study"
"Telescope Names" "Job Interview")

{ATR}{E A Enlive

£ HTML #ibk 245, Enlive A FAEZRIME R, Mt Clojure A 25 2 G0 rh (19 H: Mt m] 3
%

B, BHEAL HTML, X {755 HTML %A 1E 2 5 i 5. b TaT LUK HTML
RIS EBERAIT RS, AUERERASRICNR, FFEEAMULERER, RN4F Tk
Pyl (stgid, 7ERAS 24N, miH, BA S wTLATEN W& h i S A, XEHRE
CATATLAME D B TR AR (wireframe) . X {HER T HUHH, ATECREF Web I H 141
R S RDEZ,

Kk, FAEfERTHER Clojure REFIEIRE W, A& €Iy DSL, ArlA Enlive 7¢
S IERT Clojure IE SIS, JLRRMER I Enlive FURE DA 1T AR, RZEH Clojure #Y
BB ZEt T A e, BERGRIN. e, Al EaREE .

S

+ Enlive fJ3C#Y (https://github.com/cgrand/enlive/wiki) ,

+ David Nolen K9 Enlive 57 (https:/github.com/swannodette/enlive-tutorial ) ,
 Enlive FJHP512  (https:/groups.google.com/forum/#!forum/enlive-clj) ,

o BUMUEAME Selmer (7.125) F1 Hiccup (7.1375),

7.12 FiSelmerS:iQ &R

{E# . Dmitri Sotnikov

=] ZH
7 B{# 20 Django Fl Jinja RUIEEE, GRS SHimAI T E AR, 75 ELREMIE AN ENE,
FH {7 PSR 2 AR SR Ay ) A AR
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¥

BRTE

{8 Selmer J& (https://github.com/yogthos/Selmer) K GIdE, HH—EERNAERN
B omesERCRAA B,

BREEASTG, 151 lein-try J55) REPL:

»

$ lein try selmer

Selmer fR AR & & FEAAR B/ HTML SCAY, X Sehr% M s T g sh &N R HTE, —4
IR (base.html) 2R IXFERY

<!DOCTYPE html>

<html lang="en">

<body>
<header>

<h1>{{header}}</h1>
<ul id="navigation">

{% for item in nav-items %}
<li>
<a href="{{item.1link}}">{{item.name}}</a>
</li>
{% endfor %}

</ul>
</header>
</body>
</html>

JEFH selmer.parser/render-file A%, wILAVEZLiZA MM
(require '[selmer.parser :refer [render-file]])

(println
(render-file "base.html"
{:header "Hello Selmer"
:nav-items [{:name "Home" :1link "/"}
{:name "About" :link "/about"}]}))
fE render-file $hf7it, ‘B IR FEFTIESRE , [EREH— T HRRE, &
A VES Ring B FHAMR R A (Pe 5 150) o 3% B M b fE AR L P TED N E5 2R, HAVE:

HTER.

FEis ATy, AT DO A ey il B4, BEATP A SRR AC B, FEIXHL, FAT1H upper if
I R AR RS -

<h1>{{header |upper}}</h1>
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FIH include Fr%E, FATATDASE BB B — L6585y, BOMSENIA B, fhildn, anRedy B4
FRAT AT header.html A E AR -
<header>
<h1>{{header}}</h1>
<ul id="navigation"s
{%'for item in nav-items %}
<11T<a href="{{item.1ink}}">{{item.name}}</a>
% endfor 1)

</ul>
</header>

RIE T AR E B
<!DOCTYPE html>
<html lang="en">

<body>

{% include "header.html" %}

</body>
</html>

TERHR SRR, include FREmE S B AR SCIFRI N AR
{E GRS A TUER, FRT ML AT LAY R e A it , ZEMBEIX — A, FM e A A E
M=, BREA— 8, LT ERES
<!DOCTYPE html>
<html lang="en">
<body>

{% include "header.html" %}

{% block content %}
{% endblock %}

</body>
</html>

FAEHGE T extends ARZER S KM, FH24 content e L H LN :
{% extends "base.html" %}

{% block content %}
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<h1>This is the home page of the site</h1l>
<p>some exciting content follows</p>

{% endblock %}

it
Selmer $2fit T —/A~58 K ABRAIBN TH, WETFLHREMLES, REDHLIAFLH L
RS . e kit & THEZMARIL, Selmer APEREMIREF, Ph'BFRAMR,
PR IERR 5 1 Kbt A % Zh BN A KA.

SelmerfJHt &
Selmer W& FFMAEAIFIICE . BRFABRE,

A AR G _bvE gk A B Som Ry E . {(OF0 1 R TR EATREAA L,

FEVE I, RATREA BN L AT SR LB, Bildn, AR KRE, BRE
B, Seseiroy R, REERES (FE e/ TR ) s T XA B,

bR T S b B & FhEhRE, W AEIR AN M. FATELHFF] T for, include 1
extends FRZEEAIGIF-. X LEARZE I {% 1 %} K E SCENHINE .

BANIARE A e 5 & PumiTHEZE b 28, (40 Angular]S, fEXFHEOLT, A 1A LG
i [T 8t A — BT R E HIRARE, WELIT 8

:tag-open
:tag-close
:filter-open
:filter-close
:tag-second
:custom-tags
:custom-filters

ARFRAVE [N ] VR AARRZEFIOC bR, WX AR render BRAL .

(render (str "[% for ele in foo %] "
"{{I'm not a tag, but the next one is}} [{ele}] [%endfor%]")
{:foo [1 2 3]}
{:tag-open \[
:tag-close \1})

render (%5 render-file Zhfg—#, H@ BLAFHFH I B BARNE

Selmer $&4it TEERT RS, HTEIHSIZENS. il capitalize, pluralize, hash, length

F sort &5,

Hag, AnRGEEERIErh AR iEes , ABWRE S, Blan, anRFE%EH markdown-clj FiE
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(https://github.com/yogthos/markdown-clj) £ fi##t Markdown F- S R_ETLIE L, AT TR
B IER

(require '[markdown.core :refer [md-to-html-string]]
'[selmer.filters/add-filter!])

(add-filter! :markdown md-to-html-string)
BUAE AT AT DAAEASAR i F X A3k 91 25 K8 4 Markdown HYN% :

<h2>Blog Posts</h2>
<ul>
{% for post in posts %}
<li>{{post.title|markdown|safe}}</11>

{% endfor %}

</ul>
IR, FALHTE markdown 1 € & JE TN _E safe b jE#% . X A& Selmer BRIN S 5% X
AN . AT DA IERR I E L, SIFEATTER L, X

(add-filter! :markdown (fn [s] [:safe (md-to-html-string s)]))
EAE, BRTERCAHMWRRE, 30T CLE SCERIARE , X &l 8 selmer.parser/
add-tag! BRHLRTE R
(B B A BRI — /MR, R ENE R RS

(require '[selmer.parser :refer [add-tag!]])

(add-tag! :uppercase

(fn [args context-map content]
(.toUpperCase (get-in content [:uppercase :content])))
:enduppercase)

(render "{% uppercase %}foo {{bar}} baz{% enduppercase %}" {:bar "injected"})
EL V3
BOICAEBR T — LB AR I G, A AT LAY R — A8, B T LAERNZE
BE LA, PARIENOE /D4R, XSO T, & 2P s 8 5
AR —AERS,

S
+ Selmer fJ GitHub fti%/Z% (https:/github.com/yogthos/Selmer) ,

2. XXM, RTEZEM lein-try EHi S5 REPL, 45 L markdown-clj,
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7.13  FHiccup SRR

E#. Ryan Neufeld
9]
7

S

{8 Hiccup &, ‘BRIH-EYeHE@ Clojure BHEEAH B HTML #5245 ,

el T

Fhithsh B AIE HTML, %4548 F 4k Clojure (38449 5% .

FAREHX AL, HEAH lein-try J23) REPL:

$ lein try hiccup

Hiccup #§ HTML i iR Al i, WA —TE TR AFR, & 0ie— M sak
YRR, TR AU TC R 4 -

;3 <hl class="header">My Page Title</h1> in Hiccup...
[:h1 {:class "header"} "My Page Title"]

55 <ul>
;55 <lislions</1li>
;5 <listigers</li>
33 <li>bears</1i>
55 </ul> in Hiccup...
[:ul
[:11 "lions"]
[:11 "tigers"]
[:11 "bears"]] ;; oh my!

i hiccup.core/html k& %0Hf Hiccup &5 41 4 hi HTML

(require '[hiccup.core :refer [html]])
(html [:h1 {:class "header"} "My Page Title"])
55 -> "<h1l class=\"header\">My Page Title</h1>"

M1 SRR ALY Clojure 045, BrLAUR 7T LAREA Clojure PN HY R B 88t A Sk A B
¥4 Hiccup ZoRKA A & .

(def pi 3.14)
(html [:p (str "Pi is approximately: " pi)])
53 -> "<p>P1 is approximately: 3.14</p>"

(html [:ul
(for [animal ["lions" "tigers" "bears"]]
[:11 animal])])
55 -> "<uls><li>lions</li><li>tigers</li><li>bears</li></ul>"
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FIFHETHE T A A, FTLLGIE AR ay R, ShAHIET —AS/hBiEE m i m
7%, Hrh HHFI Clojure HY B BCFNELE -

(defn blog-index
"Render a blog's index as Hiccup data"
[title author posts]
[:html
[:head
[:title title]]
[ :body
[:h1 title]
[:h2 (str "By " author)]
(for [post posts]
[:article
[:h3 (:title post)]
[:p (:content post)]])]1])

(-> (blog-index "My First Blog"
"Ryan"
[{:title "First post!" :content "I'm here!"}
{:title "Second post." :content "Yawn, bored."}])

html)

WAL SE R A

<html>
<head>
<title>My First Blog</title>
</head>
<body>
<h1>My First Blog</h1>
<h2>By Ryan</h2>
<article>
<h3>First post!</h3>
<p>I'm here!</p>
</article>
<article>
<h3>Second post.</h3>
<p>Yawn, bored.</p>
</article>
</body>
</html>"

Wig
Hiccup A& — iy, TR 52, i FAE 0 R B3R k5% HTML, 2
PRIEA iR Sk 2] — Rl DSL, SR HE ka /E Clojure T L{E, ‘BitrplH{E.

—/~ HTML 75 f5. 4 Hiccup i h—AN &, fELLT—rH.:

o TEMIARR, Forhoefs (40 :h1, :article B :body) ;

A
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o AT RURPERY RNE RIS R, R 2 FRE IR A ST (fil4n {:href "/posts/"} 8¢ {:1d
"post-1" :class "post"}) ;

o ERACEPEALY SRR, BGOSR R

AT AL BB TSR A hiccup.core/html, SEoRF BTN ATE YR HTML,
A REAR TR, NS CRINEE, @it A hiccup.core/h BBl 1 dEke kK

(require '[hiccup.core :refer [h]])

(html [:a {:href (h "/post/my<crazy>url")}])

55 -> "<a href=\"/post/my&amp;lt;crazy&amp;gt;url\"></a>"
Hiccup *iE Q26 A FEA Y i, {8 hiccup. form fiy 423 (Al form-to FI— L fth 4
Bhei g, SkEiftiEgege b .

(require '[hiccup.form :as f])

(f/form-to [:post "/posts/new"]
(f/hidden-field :user-id 42)
(f/text-field :title)
(f/text-field :content))
55 -> [:form {:method "POST", :action #<URI /posts/new>}

B [:input {:type "hidden"
33 :name "user-id"
3 :1d "user-id"
B :value 42}]
HA [:input {:type "text"
S :name "title"
33 :1d "title"
HA :value nil}]
R [:input {:type "text"
HH :name "content"
B :1d "content"
33 :value nil}]]
‘\
S

* Hiccup [ GitHub f0HSZ  (https://github.com/weavejester/hiccup/) , APT 3CAY (http://weave-
jester.github.io/hiccup/) FngEFE GIm (https://github.com/weavejester/hiccup/wiki)

o ANAHERRS 1A A TR (BANH TR AR HTML 3CfF), IRATRERR 2R
Enlive (7.1177) 3¢ Selmer (7.1277) XA TH,

7.14 EEMarkdown3Z Y

YE# : Dmitri Sotnikov

5] #%

=YL Markdown SCAY
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BRATE

{8 Fi markdown-clj J# (https://github.com/yogthos/markdown-clj) 75 %= Markdown 3C#Y4,
LREEX AL, 5 lein-try J55) REPL:
$ lein try markdown-clj
FH markdown.core/md-to-html 3giZHL Markdown XY, FAE k2 HTML Y7455 .
(require '[markdown.core :as md])

(md/md-to-html "input.md" "output.html")

(md/md-to-html (input-stream "input.md") (output-stream "test.txt"))

FH markdown.core/md-to-html-string /4 Markdown [N 2% 45 B8 6 30 i HTML Z23
e

(md/md-to-html-string
"# This is a test\n\nsome code follows:\n' ' ‘“\n(defn foo [])\n """)

<h1> This is a test</h1l><p>some code follows:</p><pre>
&#40;defn foo &#91;8&#93;8#41;
</pre>

it
Markdown & —FATIVRRBARICIE S, RAS RS, HRERBIEA EA B HTML,

HF Markdown &4 HTML [T £ 510 B4 Tk &s A B 5B, BrLORRERIEAS R A fiR
PSR RS R ANSRAER P P/ ARDT 88 K 15 Y Markdown FYTIBEEE , SRJGTE
PR 55 %% vt F 55 — A e &% ok A2 B HTML, X W[ RES A (W8, T markdown-clj # 4 1% X
Clojure FI ClojureScript Fi/A~ R4S, FrLAE#EG TiXA M, A T8, RATLMERS Sk
P FH Rl — AR e, PRIESCRY TR 3] —SiiE e

IEIRATRE B E L6 FZ R BT, ARl DU R UL R FIE = . fEX A7,
pre FrZ& Pk — A&, 1% A SyntaxHighlighter (1E7EE 7=4%, http://alexgorbatchev.
com/SyntaxHighlighter/) :

(md/md-to-html-string (str "# This is a test\n\nsome code follows:\n"
"***clojure\n(defn foo [])\n""""))

<h1> This is a test</hl><p>some code follows:</p><pre class="brush: clojure">
&#40;defn foo &#91;8&#93;8&#41;
</pre>
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markdown-clj 3 #7 Br A HrAERT Markdown $r%, {H5|FHXAEHIBERERRAN (R hffdr a3 FH—
i 75 SR AE R SCAY ) . markdown.core/md-to-html —f7—fTHBALERE A, fEACHLRY, 2%
N HEANTERAAENFFE . 5—J51H, nd-to-html-string Fl1 md-to-html #RL544 28N
FIFEBINAFH

TRMT 224 2 AP IAR R AL B TR, X 40 $E :heading-anchors, :code-style. :custom-transf

ormers f :replacement-transformers,
0% :heading-anchors #tik B A true, Ftos A MHROIbREEHE BK— A5
(md/md-to-html-string "###foo bar BAz" :heading-anchors true)
<h3>
<a name=\"heading\" class=\"anchor\" href=\"#f00&#95;bar&#95;baz></a>

foo bar BAz
</h3>

:code-style # VB 5 RIS AN RIS IR «

(md/md-to-html-string " " “clojure\n(defn foo [])\n """
:code-style #(str "class=\"" % "\""))

<pre class="clojure">
&#40;defn foo &#91;8&#93;8#41;
</pre>

FAIRTLLHH tcustom-transformers #, @ HlIIARZ R e ieHds . FEHds BN %2
text 224, BAFYNITT, UL state 2%, TEE AT EIY AR, RETCLH SR
G H, LhanWBeehi % & 5iEny .

(defn capitalize [text state]
[(.toUpperCase text) state])

(md/md-to-html-string "#foo" :custom-transformers [capitalize])

<H1>F00</H1>
i, FRATATEAM :replacement-transformers g fit—2H i Hil A Fe e ds , RN %
2w

(markdown/md-to-html-string "#foo" :replacement-transformers [capitalize])
S

» markdown-clj fJ GitHub fUHZ )% (https:/github.com/yogthos/markdown-clj), T fi#i% ZERY
ELEL.
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7.15 FLuminus3k#3iE K F

YE# : Dmitri Sotnikov

] &
TR Pl —AN 70 . £ T Ring/Compojure 1Y Web b FHZ5H), P FF 45351 Web I
KIH,

RRTHE
TEGNEH 5 B I, {3 Luminus B9 Leiningen 54k ,
FERT AR ATHRIA «

$ lein new luminus myapp

XK 01—~ BBy Ring/Compojure Iz, #5 fiy &4 25 BB ZERUFE IR B e &5 4, LT
AR Java #4522 (JAR) 3CfF, SnlDAEIEE B E M RS 25 B Web 5% (WAR)
3t

FEHEENT, Bl AR E R T

$ lein ring server

i
5K Luminus REMAY SRR R B CALBETER, (R Bfe it T —HARMEIR) EFnet S, 1T
Bl &5 LAY Ring/Compojure 7,

IZBHAE PRI E A B T ARMERY E e85 K, 2 SCT BRI EALBLeR %, 7E project.clj 3C
RN T lein-ring (UEyF, 120 TEVARIHEECE, JHEHES TEOARIER M.

FEOUEE BRI, URAT AR — Lo P SR I D) RE, X SEAR PRI IR P e T A2 i AR
i, HARWEMRRAM, TR —20 1, ERMLN R E T R =R
NGAR

$ lein new luminus appl +h2

# i PostgresqQL:
$ lein new luminus app2 +postgres

# # ClojureScript!
$ lein new luminus app3 +cljs
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# IRt AT AR E 2 A e g -

$ lein new luminus app4 +cljs +postgres
BN R LRSS A BT N a2 A,

<app-name>.handler iy £ %5 A& T init fl destroy B%k, ‘©114 BITE R B ghF05
IR, el mE T app AELEFEL, #F Ring FRWIIATLES HHALELSS

<app-name>. routes iy 4 2% B F TA7 5 b RO OB A, X PR SO FAG B A0 EE o 4
HIHb T, <app-name>.routes.home iy %3 AL T BRIARY / Fil /about T IAIHYIE HH .

¥k A5 A JR) A& H <app-name>.views. layout iy £ % ] F 1Y render B A BRI, TR Y
HTML #%#x 7] LA{E src/<app-name>/views/templates/ | #%%, Luminus { Fi Selmer (https://
github.com/yogthos/Selmer) EABRIARIREINR 518, XAE 7.12 7 “H Selmer LI
et

Hoth % Bl B e U AE <app_name>.views.util My & 2= H]H

RSB T HORE EE R R A, st & 0 <app_name>.models.db F1 <app_name>.models.schema
i AZEIH], schema My & 25 W FeE PR, db iy A28 (A HOb L by AR A B 5

MR LA lein ring uberjar FITEEMSIAY JAR 3¢, 8 lein ring uberwar 3THLAEL
WAR 3,

e Luminus B HET (http://www.luminusweb.net/) ,
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B8F

RS TR SR

P Faxy
8.0 f&I"
PREZAE T —BREHRIEF kK — 1 KRIE . BT kM2, B TRIZMENFL? AT
BN, R, Bt (WRREER %) BRI
.
T 5 B P PR L A IO FE A6 e MO 46 e P B
CTE S, BT RINE, Bk T A e B

AR LB AHRAEE T HAE TSR AR, LR RETEHE T ok BB 4R HLR nT RETC i
BT, MTESWRRE. HE | KRS R UL, B AR K A B IER T R
o ARIZ TR B A BRI RS — M, AT TR R 1, MRS A RZAHL,
1175 B e I BEHT B PR ASCHH IR R AN BT

8.1 AOT#iF

{E# . Luke VanderHart

| Z
FHHELITRSRIFER VM =41, Bl class SCHRY 5 R AHRIARED, A& LA Clojure IR
RIS,

312
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BRTE

FETE Y project.clj SCHr I raot (L) ZmiFdl, HIWIPNIAGIFR class SCARHI My A4 %2
], :aot BEAYIEA—A A, @& —LAKREHRFENMmAZN, S —LIENFRKR T
H, PRWIARRICECH fr A 2SR L% . 3B AR, IRATDUA RS all A ME, X
FER L SR T H BT A iy 4 22 0]

:aot [foo.bar foo.baz]

55 or...

:aot [#"foo\.b.+"] ; ZWiELL "foo.b" ARG fir & 22 Al

55 Or...
:aot :all

TR, RGECRHRE T matn Ay 4220, Leiningen BNSFEHGIFE, PREED
HILLE a0t AYfE .,

EHBLE A AOT wik)a, wtrlLATEM A fTHAT lein compile, X EillfTéiE. Fifik
B 2B i AE target/classes H e T, BRAEA] :target-path B :compile-path JETfi A 5 T %
HH%,

it

ERAR PR, AOT iR AUCERILIRisfTrI TR, ERARAER, WRAER
AfAle B Clojure REGHER S JLHe i 7178, ARG H AT, AOT ik ARV B4
W A FOR T S — R SE IR, T AN AE R P NS A TIHE TR 7E o

R, REERAZEHEEDR, BfE THIFILH IS R T A,

o AT RHA HERIARRD, (HAA RA SRR,

o AERHREBI EDI— AL (B4 Clojure AL A 4 435 41E T ).

o TR LR, HiEH Java Indk, SKHUELERAE.

o BRSPS (40 Android), BTN KHEERIZEINELS st TR TR .

PRATRESTEER], e/~ AOT HiFAUa 22, AIbER—AZet:, kb, i
B, MAEAAE, UL InA gen-class, deftype B defrecord X, #BE&HE K
PRATHY Java 26, X SEPR 5 Java A G A ARE, Java H208 08 PN EB I 13 O ST Y 28 3

. MIVM @9fARERAT . Clojure SL4HFIE b,
S

e Clojure T AOT Z&iFHIE J5 3¢ (http://clojure.org/compilation)
o 8271 “RITHATEH JAR SCH7,
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8.2 ¥ BFTERJAR &

YE#& . Alan Busby

o] &
LT AT B THTI TAR,

BRATE

FH Leiningen #4725 T-Fe, 5 T LS uberjar, BV &z AT (IBE M TAR P,
TRGEAGI, S OIE BT Leiningen TiH

$ lein new foo
ZET H I project.clj ST :matn F1 saot 4, 5T H A B A AT HATHY -

(defproject foo "0.1.0-SNAPSHOT"
:description "FIXME: write description”
:url "http://example.com/FIXME"
:license {:name "Eclipse Public License"
:url "http://www.eclipse.org/legal/epl-v10.html"}
:dependencies [[org.clojure/clojure "1.5.1"]]
:main foo.core
:aot :all)

BELRTH "THAT, fE sre/foolcore.clj SCHEHER N -main A %R tgen-class FHH, MHIERIEA
i foo EA%L

(ns foo.core
(:gen-class))

(defn -main [& args]
(->> args
(interpose " ")
(apply str)
(println "Executed with the following args: ")))

M lein run G 2HATRH, BUEETAEER
$ lein run 12 3

VA lein uberjar, BfpFHFNFTA RIIOERITH:
$ lein uberjar

Created /tmp/foo/target/uberjar/foo-0.1.0-SNAPSHOT. jar
Created /tmp/foo/target/foo-0.1.0-SNAPSHOT-standalone. jar
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PATAH BRI target/foo-0.1.0-SNAPSHOT-standalone.jar 3¢, B -jar iETHE 564 java:

$ java -jar target/foo-1.0.0-standalone.jar 1 2 3
Executed with the following args: 1 2 3

it
ATRATHY JAR SO T — Rl A7 AT i ST, X pEmbRERR 25 L7, i cron {E
FIA, 5HAR Unix THHAMA, Soid e Sy s TR,

EHF G, FTHATHY JAR SO 5 Hofth JAR SCH—#F, ¥ & —HRBRFHRI, 2o,
Clojure J§ 3CF1 classpath Filt, BEAN, AIHATIY JAR XA B E —LEc ki, FWFWEA
A0 matn J59%, X AETNHERY manifest SCEERY Main-Class FrZEHHEI

Leiningen Y uberjar /& —/~ JAR X, BAXEE R, B0 T AR &R,
1E Leiningen /E B¥ uberjar [, ‘BHEF M project.clj i :main {5 8., HaE Mt T —4
-main BRE, A HGE 2410 manifest CPF, BRERTF BN JAR SRR ATHATRY,

238 Y cgen-class UL}z :aot [ Leiningen METF A& 4 EE Y, XAEA BERF Clojure JEAL
PR B JVM 12, K24 manifest SCEHHY “Main-Class” 4% H A8 4n{n] 5 | FH sldm %
Clojure R34,

FTEJIARB AT HIX &
EFTEI5 B, Leiningen BERJLAHY R ZR, WAILAAHRHEIIER,

jar ay A 3T AT B AR, AT B REISE R, HE Clojure &~ & A& JAR X
N, fRFEZEBYOC,

1E foo W H H i lein jar @74, B L target/foo-0.1.0-SNAPSHOT jar:

$ lein jar
Created /tmp/foo/target/jar/target/foo0-0.1.0-SNAPSHOT. jar

H unzip fir4 * FlltH JAR SCHEHINZS, IREBEHTRBINER D, JAH—4 Maven #J .pom
3, AT TVM 23T, AR E B — 26301

$ unzip -1 target/foo-0.1.0-SNAPSHOT. jar
Archive: target/foo-0.1.0-SNAPSHOT.jar
Length Date Time Name
113 12-06-13 10:26 META-INF /MANIFEST.MF
2595 12-06-13 10:26  META-INF/maven/foo/foo/pom.xml

{E 1. 4 LIRA 2A9 Clojure |
TE2: KL Unix RYTAHRME.
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91 12-06-13 10:26  META-INF/maven/foo/foo/pom.properties
292 12-06-13 10:26  META-INF/leiningen/foo/foo/project.clj
292 12-06-13 10:26 project.clj
229 12-06-13 10:26  META-INF/leiningen/foo/foo/README.md

11220 12-06-13 10:26  META-INF/leiningen/foo/foo/LICENSE
0 12-06-13 10:26 foo/
1210 12-06-13 10:26 foo/core$_main.class
1304 12-06-13 10:26 foo/core$fn__16.class
1492 12-06-13 10:26  foo/coreSloading__4910__auto__.class
1755 12-06-13 10:26  foo/core.class
2814 12-06-13 10:26 foo/core__init.class
162 12-04-13 14:54 foo/core.clj

23569 14 files

{HA&, WP target/foo-0.1.0-SNAPSHOT-standalone jar H1 Y 3Cf, & & F#E 1L 3000 4~
X,

DR AT B pom.xml SR T I A (R #8155 2051, FLAE Leiningen 8 Maven iX FERY
T HAE A CRPCX SR HE Z . XAt R Rt o EE AT ., PREEAE R A Clojure J#
A E EATMRICAE? RS —IpHr e B,

BT XA FERL, (EfEH] lein deploy Ibf, #P%EFUGCRe it Ar iAo R X AERE T HY JAR®,

RO E R & (BE21L, Clojure), BrLATEE Li— IT’F A tikizfT foo M H., &
5, TF# Clojure 1.5.1 (http://clojure.org/downloads), #RJ5, @it java pé\lﬂﬁﬁ foo.core,
1E classpath 45 _E clojure-1.5.1.jar Fl foo—O.l.O—SNAPSHOT.Jar (1?311L cp ),

# T# Clojure

$ wget \

http://repol.maven.org/maven2/org/clojure/clojure/1.5.1/clojure-1.5.1.zip
$ unzip clojure-1.5.1.zip

# PATIZNH

$ java -cp target/fo00-0.1.0-SNAPSHOT.jar:clojure-1.5.1/clojure-1.5.1.jar \
foo.core \
123

Executed with the following args: 1 2 3

S5

o 3.6 ‘NS 1737 F", THI\ Leiningen i&17 Clojure F2)/¥

« 817 “AOT éﬁﬁ%

¢ Tlein-bin (https://github.com/Raynes/lein-bin), —A> Leiningen ffiff:, 4= pih~r I3z HlE
AIHATEET, SEF OS X, Linux 1 Windows,

3 A ATREEPTA SCUER4TEN % . URH lein uberjar && unzip -1 target/foo-0.1.0-SNAPSHOT-
standalone.jar i HCOEHE— I,
H4: 20 897 “Inl Clojars AT —AE”, TREEAMENEZEE,

A
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8.3 GIEWAR

Y£# . Luke VanderHart

(] &
7 BT Ring JF & 19 Clojure Web I FTE WbR#ER Web #4% (WAR) Ui, & FH
FHIY Java EE &8 A1, 40 Tomcat, JBoss B¢ WebLogic,

S
B E VRIEAE A Ring B62: T Ring FIHEZE ({540 Compojure), Z4HLHTH H H:H9E WAR 3C
e, B 5 J5 32 FH Leiningen 1Y lein-ring #fif, W HA —/ Ring LA %L,
SE AR Ay #4422 0] warsample.core 1 7, QX FE.
(ns warsample.core)
(defn handler [request]
{:status 200

:headers {"content-type" "text/html"}
:body "<hi>Hello, world!</h1>"})

BLH lein-ring SRECEWIH, 157E Leiningen WY project.clj SO s N T~ 1 (1 B 1A X -

:plugins [[lein-ring "0.8.8"]]
:ring {:handler warsample.core/handler}

IRTEZER R B AW T 3t javax.serviet/serviet-apt FERIRIIC R, KZH Web B
FERISL A& B iR iie &, LB AT Llein deps :tree RIGTEIX— i, Anffdi ANy
HibEEAEE e, RV A B E& B, ff [javax.serviet/serviet-api "2.5"] iR N
project.clj XY :dependencies

:plugins BEHRETH EH letn-ring ffiff:, :ring T HIHIRRLSRAEE T lein-ring K[y
B EETH, ME— MUY <handler, EHTW] T R % Ring ACEE s £ £ FR

Llein-ring KAzt HIFR L T ERY 57, XA TH RN, fEadiT, HZEMHmA:
$ lein ring server

— MRS Jetty Ik 55 k2 JR8h, PRI Ring FFEHEAR S (ERINAE 3000 ¥ H, {HAT
PAfE letn-ring BT &ek) . BT RIERGEOARIRIE S, HIYI%0T.

EIRIN AR A IEHE T2, #trTLAH lein ring war 2 lein ring uberwar fiy4 K0l

W5 WRIREE AT E, XARRSA 56, ¥ lein new warsample G —SHHH .
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WAR 3, BB A BT WAR X2 1E A S5
$ lein ring war warsample.war

$ lein ring uberwar warsample-with-deps.war

lein ring war GIEAY WAR X RELE TR RIS, NEEESIREISEZ, M lein
ring uberwar @1 WAR SCHSEEFTA R AR JAR 3,

KB A WD E QI WAR 27, /5 B9 RE B FEHE% 22 (41 WEB-INF H %A1
Web.xml SCHF) . BHENEAZ T HER LB lein ring MR, ‘& HHIITX LA 1
Ok .

1% KAl WAR FIar &5, VREFETHH Y target B 36 T & B4 K WAR i, X2 —
ANAE LD WAR SCTHE, ATEAGFRMERY J2EE WAR SCHE—FESRE . B4 RS 280 A
—H, LB RS RGRISCRY, BRMAEE WAR X, AR RNz E R
T imibE, R ERAE ST, WS sr b 1A A e Sk .

g
MR lein ring war A2 BRAURS T WAR Cf#F5 lein ring uberwar fE KR “uberwar” 22 [H]
A, LA R faTHsk FWIE— /> B e BT,

FETRI) WAR SCHA B S H RIS R, B RESNH B SIRIL, XERERERT
TAIBAT, BRAEVRBERFE T R MBI JAR SO, 4% Clojure A5, R M AL =E
B, AR X — R EGR T OREE A R AR S5 %%, FLAVRL S 7% 2GR SCHY, T
E AR eel,

“uberwar” NIA—FE, BE WAR RRPBE TRFKBIITA JAR, EITHER S 2 6
J&, BCAE WEB-INF/lib B3R T, RN MRS & RS E R A S 2m#Ees L iz
TEA M (FAEER WAR X)), FHE40Er0 JAR HIREA eI A,

W, uberwar A FLE L 2RIERE, BILIRA LT TE B, EAFb Rt 7RISR
FEFF I HIRE S

{0 uberwar FRANTET, —NEMRB L ARG E, BAlResng L k. afREstT
10 4, R4 HE] T Compojure, IR 55 2% 5k £ Compojure JNZEF] JVM 222 [A]
10 2k, AP KR, LS SRR S I PR AT o FH iR itk e, IR
PRI 2 R T A /e ANRARIXAE, VRATREAS AN R FHRS 1 19 WAR 30, 7E
W AR 55 2 A =2 P vh = A PR AR O &
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UTTESERES

MK I2EE B AR5 B3 TAREG R, RAFHER EXB 2l ERE, X
Fdett, IR MEzE— XYy R, BN AR EE T4 05 I2EE-F 4, 4= IDBC,
Servlet API, 1% JAX-* StAX., JMS X A6 XML &, ¥%,

ERERXBFRGYEARS B O TRGEY, WwRIRGERI AT N, L35 ALam
WEZ BRGGEG], RARERPREMA, SeReMNTe—H, FRIF, 24X
MRARIEE, ARG APLFIINT RN TR, RAT B2 R B RA6G4%E,
ARRZRBARNGEECMNBERERGETR,

AXAEFEALT, REZRAERRNEEZF 8 AAZA5ERGRE X R AK, Ftke
F 338

Hithlein-ringi%kIn
lein-ring $2 it T —S6Bff NAYEL I, TL‘AT £ project.clj SCIERY ring B B ML R i E, K
PH# WAR AR . REMERITESR % letn-ring IR H TIHE (https://github.com/

weavejester/lein-ring ) ,
7 8-1 FIIH T —LELb A ARG,

&R8-1: lein-ring®lYWARIEIR
i ik ZRIAE
:war-exclusions  —RFIWIENIZRA, 1RUIEHEERTE HAr WAR ZAMNMUBTE X BrE IR sCf:
:servlet-class HE R Serviet R 4T

:servlet-name web.xml Ht servlet [l 45 AP R B T
:url-pattern web.xml H servlet L5 URL /%

:web-xml # 45 ERY web.xml U, MiAR A RH

ML FFIa eI WARS 4

ARBA EH Ring, 808 A IRAFAYEL i AE ] lein-ring #ifd, IRUGZRAPTLLGIE WAR 3¢
f, (HEEERFREEE L T L ILIE, SEiiyR, WAR SKhr Lt JAR 30, HEY R4
AN, I HAL S LER A N RS A AL B SO, BrLARRTAMIBRIERY lein jar T HoRAE
B, EAERSZEIE A B AL B AN T A3

PRUTEEH OE L —E AOT 252 javax.servlet.Servlet, FfikB{ TR REY Clojure
M. RIGREEE B AR S (webxml) FHEIAHEKK, KA MNARS .

WAR {5 #) 2 .

<war root>
- <static resources>
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|-- WEB-INF
|-- web.xml

|-- <app-server-specific deployment descriptors>

|-- lib

| | -- <bundled JAR libraries>

|-- classes
|-- <AOT compiled .class files for servlets, etc.>
|-- <.clj source files>

SR fRREX e B TALFINTEE ., ¥ Z0E B2 % Oracle 1Y J2EE #5874 (http://
docs.oracle.com/javaee/7/tutorial/doc/packaging003.htm) FF3&T4THL Web #4RHIER 5

H A Web AR55 234 (#1141 Pedestal Server) A& %1%} Leiningen FU L H,, ¥ A €l
H WAR T H., IS A VR IR SO,

S5

e 817 “AOT 4wix”,

o 827 “WFIHFTRA JAR X7,

e lein-ring (Y EH TIHE (https://github.com/weavejester/lein-ring)

e Oracle BJ J2EE $5F4 (http://docs.oracle.com/javaee/7/tutorial/doc/) ,

8.4 WA EAFIHIREIT

f£# . Ryan Neufeld

|a] Zi
HHRED T BRIERGHESF, 4 Clojure M AE A r sl (AIFEMHAEES

B17),

S

M Apache Commons Daemon F&=k44 5 M, IUMEE G447, Daemon A fL &A™
#0847 . Daemon $:1, YRAGR FHLLIE, UK — RGN ¢, ©Ff Daemon 21 F1E
RSP RREAT,

BT H B project.clj SCEH A Daemon i §i5¢ &, AR EEATH, i lein new
my-daemon Bt — /¥ H., H T Daemon &3 T Java B R SE, FrLLSE B AOT 4%,
VIS A= B2 e

¥ 6: Unix 25542 jsvc, Windows A& procrun,
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(defproject my-daemon "0.1.0-SNAPSHOT"
:description "FIXME: write description"
:url "http://example.com/FIXME"
:license {:name "Eclipse Public License"
:url "http://www.eclipse.org/legal/epl-v10.html"}
:dependencies [[org.clojure/clojure "1.5.1"]
[org.apache.commons/commons-daemon "1.0.9"]]
:main my-daemon.core
:aot :all)

P org.apache.commons.daemon.Daemon 3 [, HEZETH B AY— /™6y 44 23 18] A 8 0 AE b
HJ :gen-class mEBAFNFE O R4, X F /bR R EECrrdt g, BBl -intt, -start fi
-stop, A T AREIHMELER, fEft -matn s Ok SCHF R AT B MK, i AS 25 6 Daemon
%,
(ns my-daemon.core
(:import [org.apache.commons.daemon Daemon DaemonContext])

(:gen-class
:implements [org.apache.commons.daemon.Daemon]))

55 AR ASRTHIS L
(def state (atom {}))

(defn init [args]
(swap! state assoc :running true))

(defn start []
(while (:running @state)
(println "tick")
(Thread/sleep 2000)))

(defn stop []
(swap! state assoc :running false))

;; Daemon SZEY

(defn -init [this ~DaemonContext context]
(init (.getArguments context)))

(defn -start [this]
(future (start)))

(defn -stop [this]
(stop))

(defn -destroy [this])

5 FRar AT

(defn -main [& args]
(init args)
(start))

P4 Leiningen #YJ uberjar ay4-, TR L BRI R FAE LI .
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$ lein uberjar

Compiling my-daemon.core

Created /tmp/my-daemon/target/my-daemon-0.1.0-SNAPSHOT. jar

Created /tmp/my-daemon/target/my-daemon-0.1.0-SNAPSHOT-standalone. jar

EAkEEt T2 a7, oM java kisfr R, XFedtfriik.

$ java -jar target/my-daemon-0.1.0-SNAPSHOT-standalone.jar
tick

tick

tick

# FCtrl-CHERZ O LIRALRE

WUER A TAEIE R G, %3 jsve’. fefat R mocimt %, Fn FfE A rihidtfhats, B
AR BENSHERIAA jsve, 2508115 Java home H RIS, uberjar, ﬁu&ﬂﬁ,u.
3O, URIY Daemon SEEL TR M dy £ %3] °

$ sudo jsvc -java-home "$JAVA_HOME" \
-cp "$(pwd)/target/my-daemon-0.1.0-SNAPSHOT-standalone.jar" \
-outfile "$(pwd)/out.txt" \
my_daemon.core

# FAAAE]

$ sudo tail -f out.txt
tick

tick

tick

# B Ctrl-CBH

# I -stop FRICEAZE L 5pr e fE

$ sudo jsvc -java-home "$JAVA_HOME" \
-cp "$(pwd)/target/my-daemon-0.1.0-SNAPSHOT-standalone.jar" \
-stop \
my_daemon.core

R —VIEE, outtxtIFEE—L “tick”, sFHERIKESR — M, HE—HiBfr, B
ik TAERHRAF, anfAEH jsve Bah<rdP b FEm B 2 ()8, 158 -debug Aric, it # i
SHAIZINE B,

PR AT LAFE https://github.com/clojure-cookbook/my-daemon #X.] my -daemon T H
SERERY . BELAERVREIA

7. 78 OS X _F%f 181U Homebrew (http://brew.sh/) 3k brew install jsvc, AR Linux, {R1RAHE
SIEERAEE LS 33 jsve L, Windows H B2 (F A procrun (http://commons.apache.
org/proper/commons-daemon/procrun.html) ,

{E8: NEER, FMD LAAE shell WA HIE TixLt

A
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i

ANERA L, LT Java RS EA T ERE 2R AR, 10 24K, Java FFREH —
B {EH Apache Commons Daemon KX 45, it 2 BRI Clojure T H R HHi A
HIFE+We? Clojure HY—TA%.O ) =ik & RE WS 4 & ith ITE A BT AR dr, Daemon jif & iX FEFY
“EHIAT.

B, FRAERT A A dh AR A2 ok o %, BAR A 26 Java B TR AR WY Java B HE, H
Daemon %3k 1R £, F|H Apache Commons Daemon ik F1E A SFHdb i, 5 B0t e
H, BRI — A 2R B Daemon 2 1, FRH BT HLEL JAR 3¢, Daemon 43 M4
440751, o BIESEA IR L H Az i AR AN TR 20 B DR

init(DaemonContext context)

FERLRIAEIEIT B R . R 1 B R AR R A A3 T

start()
fE intt ZJE IR M . X AIAT TAERIHTT . Jsve A2 start() PRl SE e, AR
RZAE— future B Java Thread H1j52h T.1E,

stop()
FESFAP R B SR A I LI AT . FEIX B I%45 11 start v BBl A AL B T 1,

destroy()
{E stop JE B, 1HAE JVM FERER I Z 0T, (EMEGEHY Java BF b, RS {EIX BB
A SREUIER . AR VR L2 IE R bR 4 T B 254, W iF vl LALE Clojure ) FH H Bk
ix—4, WS A ERECRD IE Jsve BMEA T 4K AR,

W% G GlE—4idx (J defrecord) K 5:EH Daemon #: M, {HIXIBAE, Isve Ay LI,
Daemon )R MAE R IK 1A, BMBX — 5, VROBMFEEE. B, (REZELLT A RHF
% (AOT) Zmi%, {E project.clj SCHFHIRE taot :allkrILL T, Hik, WEZEAEH—A
s, i gen-class fr SRS BIKKDL, IREEAH %, 9
Bl Daemon 21, FI|H :gen-class Fll :implements 354, XRS5 L.

(ns my-daemon.core

(:gen-class
:implements [org.apache.commons.daemon.Daemon]))

B¢ B4 my-daemon. core 34 i A B, Daemon SKHLK, FITHVFAF k2L EAT T, £
BRI EiERE S (40 -start) gkt &I Clojure #ifds, XA BRI SKPR Lk —A Java J5
. MiH., M Daemon {5 EESEEITT ik, WA REBHEEE —AHIMAYZ 4, L3k Daemon
KBl RAZELG LFIRN this,
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FEBRATE BB 5] T my-daemon H, KB4y 75 ik SCILATAE L i 88, BRT this SMEAR BIRIZS
5, B LVEARFREEM Clojure %k, {H -init (EEEE—T:

(defn -init [this ~DaemonContext context]
(init (.getArguments context)))

-init FEE— NN 240 — > DaemonContext L], X/ E0{E BHY .getArguments
JEMEILE T BRI 1T 8. RSB, -init X context JAH T .getArguments
ik, FernR A S L H LAY Clojure BRI intt,

it 245454~ Daemon SHLARIRL ST Clojure FR%LWE? J#id 5y B Daemon 2 H S BL AR FH
HINERTAE, (RERE T HEM A ERIRE D Ml X AORTE Ao 8, IR ik %5
Y%, Eolid BRI, ELEERM, -natn BRI 71X 2 Clojure B, LLIRAE
UEIESFAPERE 25, BRI AT A IE R

%%+ 7 Daemon e AR T8, F THI—FmtAE% M HFT ., Leiningen HY uberjar
A e T TR L EHERS, 1R HBEIE At fEiE1T: fF my-daemon.core ik k3,
WM &, R EHT RS JAR i,

BJa T s, REEETE. BT IVM SHREE F 722 R G0 H 5 1 s A& AR 4T
FTLA Daemon $& it T RSV, Bl jsve i procrun, fE24 IVM FIHRALEIE R G R+
H] B, Xsep Hl W H CH5E, RBHPITHNMIRGIAN, GG aHERRHITIRN
P, WL, FATEARTTRRIA TS RiHE jsve TH,

XA THAE A N p R Bl E T, AL TR S8 TR B EREN, 2
by PRAGIIRMEIE ST Y JAR (AL B (-cp), Java R HF (-java-home), LKA AT
B2k (HJe— 1250, KA@M -pidfile, -outfile 1 -errfile, BA14
Bl T #EARRY ID, STDOUT F1 STDERR J¢ 5 AEfu[ib, 7E2K 4 Z G AT S EI &S L 4

-init, {24 DaemonContext,
TR BT

$ sudo jsvc -java-home "$JAVA_HOME" \
-cp "$(pwd)/target/my-daemon-0.1.0-SNAPSHOT-standalone.jar" \
-pidfile /var/run/my-daemon.pid \
-outfile "/var/log/my-daemon.out" \
-errfile "/var/log/my-daemon.err" \
my_daemon.core \
"arguments" "to" "my-daemon.core"

FER Jsve JBah—A-spdritfefa, TDAlE EAHEAT jsve Il b -stop BT
Kz ke,

A
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HIT Isve FEAGBTHRERE R BB B8 TIRRIBIA, FrLABdAH LEORAAT 30, X3
WRE AR, A YA LERR, o, Rt EsEAghR -z
FTHY. Bk, REEAGEARIE Jsve T BAgaigte, JEHA ERAR,

Bil4n, FA1ELFH sudo S/ RRML, (HAEA RS R, (RPOZEST—/MSI P, 4
BIRGIE L AR, ATV P RIZE MRS A pid. .out il .err XM, FHAEIEEL Java FiI
RKRE,

jsve FIZRAU T H rTRER AR L) TCH B, R A — s S R e B AT T e F B r P db B e
Mg, AT, P15 1A AT & e B <p 4 3t A2 6 {E F -debug 11 -nodetach
W, AHIREE Y TEER,

FEPRIfE AER BN, RGP ERES A ridt A, SCllspr it fr et A zh
fto HRFPERMAIL R TRCE S8 ORI MERE, el T&
. BEAMEEREE N, R LA B A H] my-daemon start B¢ my-daemon stop, ififsJHLL
AIPATHY dsve Kedr 4. SEbr b, % Linux & A7HCERE A0 AR R 4 ~r ik
e, ZILIRE O Jsve sEdEREIIA, FRATTEE I 1% Sheldon Neilson HYSCH “Creating
a Java Daemon (System Service) for Debian using Apache Commons Jsve” (http://www.neilson.

co.za/creating-a-java-daemon-system-service-for-debian-using-apache-commons-jsvc/) ,

S

e Daemon (A4 (http://commons.apache.org/proper/commons-daemon/apidocs/index.html) ,

o jsve WEHTMAINZ, @it jsvc -help i AEFR .

 procrun (http://commons.apache.org/proper/commons-daemon/procrun.html), Windows |
i&4T Daemon B T E.,

» lein-daemon (https://github.com/arohner/lein-daemon), Leiningen HY3Hf:, FT GlgSri
R, WILAMEDH it lein daemon iy 4R B,

© 8171 “AOT 4iF", THEKT AOT JiXHIEL(ER.

o 8270 “IFIURATELEL JAR STH7, T ANl B AT BB rTHATHY JAR,

* Meikel Brandmeyer (% % “gen-class—how it works and how to use it” (https://kotka.
de/blog/2010/02/gen-class_how_it_works_and_how_to_use_it.html )e

« Stuart Sierra fJ Component J% (https:/github.com/stuartsierra/component) , ‘B —/~/MEZE,

R A i A

8.5 FIFZERIRERIREEHERE )

8% . Ryan Neufeld
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o] ZH
AL Fm oA, IR B s By R

PSS
AT, HAMERE RS S0 AL Tava K3, 4TF warn-on-reflection %
R £

(defn column-1idx
"Return the index number of a column in a CSV header row"
[header-cols col]
(.1index0f (vec header-cols) col))

(def headers (clojure.string/split "A,B,C" #","))
(column-idx headers "B")
5y > 1

(set! *warn-on-reflection* true)

(defn column-1idx
"Return the index number of a column in a CSV header row"
[header-cols col]
(.index0f (vec header-cols) col))
;3 Reflection warning, NO_SOURCE_PATH:1:1 - call to indexOf can't be resolved.

55 100000 R CIRERITPAT .. .
(time (dotimes [_ 100000] (column-idx headers "B")))
;5 "Elapsed time: 329.258 msecs"

FERE T ISP Z)5, AZEIFSIMERER, HEAS IR <A Type> <arg>:

(defn column-idx
"Return the index number of a column in a CSV header row"
[~java.util.List header-cols col]
(.index0f header-cols col))

55 100000 YK IERIRG AT
(time (dotimes [_ 100000] (column-idx headers "B")))
;5 "Elapsed time: 27.779 msecs"

WA —HR AR LA, BATRIEFMEOR 724, (b2 TRERRI AT ES . W25
FNFRA S IR TG R, W7 e BOR [ {E A2 .

3 VEA—AMRRRIEIT, BRErB A RS R
(defn some-calculation [x] 42)
(defn same-calc? [x y] (.equals (some-calculation x)

(some-calculation y)))
;3 Reflection warning, NO_SOURCE_PATH:1:24 - call to equals can't be resolved.
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53 BUAERt some-calculation AR EI{E 2 (A R R
(defn some-calculation ~Integer [x] 42)

(defn same-calc? [x y] (.equals (some-calculation x)
(some-calculation y)))

55 AW A RSHELT

it
FEPEREARRD T PR LR ELE F Java SRIEINPERE. {HAE, Clojure 5 Java Z [BIAF#E
HPAPIA TS, Java /58T, 1 Clojure Ak, W AiX—&, (JL°F) 4KAE Clojure
A Java BB, BT EXHEM S B AT I, DMEESAE R Java J5 ik 1A
M. SFRADERN G, EARaRkE, TR FEPITEE, R8T fEd
WA,

RIUME Rk X MRS AnRORIE IR T — A Java BEHI TR 228, Clojure Za i &% kA
FRAT R, AR, s BR IR & B A RAY Java 8, 2458, AnRAERTUEEE T,
TIERANREIERA TAE, BRI RAYT RR B i H 2 R i S

WMRRA — RFNE, BRSG—RZERBE? X TiX g, Clojure $2fit T JLA TR AVIE
7x, Bl Mnts, Afloats, ~longs Fl ~doubles, [ RiX 2R DIFIRIE ANIEAN S 1ED Java
B S, AN R R AT IR 5 .

RAEENFIZE
RT & 5], Clojure AT A IR F AR T HsME, BB LHE L, A,
ER A KM, B A Clojure & B4 &4 k48, HARLIAE L, EREERSH
B, ALFT A AARTE, AR AMBHETARKARE AR FEH ",

¥ unchecked-math % & % true, #HiX Ao, FHMm, K. . %A inc/dec
FAELL, XIEFLEEHREEHF IR T EMC RS, EEKE TR —A
&

33 A THRENECEEE, AaTRef 80

(inc Long/MAX_VALUE)

;3 ArithmeticException integer overflow ...

(set! *unchecked-math* true)

55 BLERETUL A diss il T
(inc Long/MAX_VALUE)
55 -> -9223372036854775808

1 ZEHERRI R unchecked-math 5 SRAVPERESHE, AT IEH Criterium  (https://github.com/hugoduncan/
criterium ) iXAERY T H , H time (R MEMRRACHD rTREMRAACEE , 7 3 EIR SR BURARA ER) .
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{22, unchecked-math 7R #3485, A TR E A9 EX A (boxed type) GAZBHF,
FEREASELTGEFEBEHE, %4 unchecked-math fo X ARG T, ARKIEEH A LR
AtE ey, B, kaTRAPEAL

27
o F1E “JRAEKE.
o 8.6 “HIEA Java FAH I THUE B R,

8.6 HEZJava#iA#ITIREHFIZE

{E# . Jason Wolfe

=] ZH
B R BRIV BIE P T PO B s L

RRFHE

J5 A Java U 2 BB AR OR R FIRIE T R, JReEx et frthidiiz® (FE L
Clojure JF51H 100 f5 ). hiphip (%¥t4l) /% (https:/github.com/Prismatic/hiphip) $2f T4k
WA SRR, KHRIE double, long, float u int pi FAAY IS A 44,

NI

FhEZ R, SefEs H AR5 ZH iR [prismatic/hiphip "0.1.0"], B¢H lein-try jH7) REPL:
$ lein try prismatic/hiphip

fi H hiphip f—A~ amap 22, X E R R A A AT PRS2 ia B, amap {1 T 210
doseq WY FHATHBE 1B

(require 'hiphip.double)

(defn map-sqgrt [xs]
(hiphip.double/amap [x xs] (Math/sqgrt x)))

(seq (map-sqrt (double-array (range 1000))))
55 -> (2.0 3.0 4.0)

(defn pointwise-product
"Produce a new double array with the product of corresponding elements of
xs and ys"
[xs ys]
(hiphip.double/amap [x xs y ys] (* x y)))
(seq (pointwise-product (double-array [1.0 2.0 3.0])
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(double-array [2.0 3.0 4.0])))
55 -> (2.0 6.0 12.0)

TE Mk — N, B hiphip fY—/> afill! %2

(defn add-in-place!
"Modify xs, incrementing each element by the corresponding element of ys'
[xs ys]
(hiphip.double/afill! [x xs y ys] (+ x y)))

(let [xs (double-array [1.0 2.0 3.0])]
(add-in-place! xs (double-array [0.0 1.0 2.0]))
(seq xs))

55 -> (1.0 3.0 5.0)

BT AR reduce ASEERYERTE, mEA hiphip fJ—~ areduce Fil asum %3 .

(defn dot-product [ws xs]
(hiphip.double/asum [x xs w ws] (* x w)))

(dot-product (double-array [1.0 2.0 3.0])
(double-array [2.0 3.0 4.0]))
;53 -> 20.0

AR IS — APk time JEMEINR, R ULHIRGAIMERETEF, HXS
TRV, IVM AL TS . R Criterium (https:/
\ github.com/hugoduncan/criterium) SRFEAFAMENR, B H WAVEFIR,

B2 T f# Criterium %} hiphip By 2E MR, 1 2 WL wOlfe Y bench.clj HY 22 &
(https://gist.github.com/wO1fe/7132440) R

Wit
KB, Clojure (97715 2 AR /R 52 BT T1E, BTTHIRY dot-product AEHS I
S Clojure kM5 ik, —HUL T RILHLIES K

(defn dot-product [ws xs]
(reduce + (map * ws xs))

fHa, —HBEIRE s, FARH ATReRME I, AT dot-product SKEL{H
Al asum JERTEAR 100 £ 7%, X 323552 R4 map 724z T 2EHHY Java Double Xf G[JT41], Bx
THRIEH R FFIRIEASID, SRR BT A B s A LU B S A B 12 R £

hiphip [ amap, afill!, reduce f[1 asum 220 i int. long. float fl double %Y k5
U, ARA R B Y reduce, G hiphip. float/reduce, X LE7:0 gAY
T AR R R AL,

MEESHRZE | 329



Clojure A5G MR ER%L (http:/clojure.org/java_interop#ava%20Interop-Arrays) tEtE%ceH, {H
T EE, ARERR AR R MRE Gl A ERITIRT R, R *unchecked-math*) .

(set! *unchecked-math* true)
(defn map-inc [~doubles xs]
(amap xs 1 ret (aset ret i (inc (aget xs 1)))))

f£ Clojure f# FI U AEBERA A T O IEIT: anRAVEOS A S48, shiR%E 5 A8 AL,
NOARLLTE BRI A R (R ES) R, SRR KRR RS, BRE Stk
100 5728 Bt 10 £, HEE—A/NHT FRR Sl — A 2R

LUE S GNPy S UIEES! 1o A DAE G2 e VNP IPI W

o JEihE *warn-on-reflection, {HZEE EXIRAVE L HAab RSB,

o RAEERSHNTE, ScE B/ e EENIRES, XEBHH. G0, RASFIEREA
BB T 99% Hth AT ]

o ReRR AR IREEH hiphip, 1E22IH *unchecked-math*, &)L PSR ERMIED, R
IR e AR A 22 2

o IR B H A RS AE Leiningen T I #2#3B  (https://github.com/technomancy/leiningen/
wiki/Faster#tiered-compilation) , ¥R ] LLF 1 A PN 25 % 1 2 project.clj H : :jvm-opts

A:replace [].

S5

o hiphip #y G & TE I FEHEMIR E 4 (https://github.com/Prismatic/hiphip/blob/da72a0bcfffd2
b34f02ce0fb9fbefc2de 1fc5d22/test/hiphip/type_impl_test.clj), %F3FEEF AR, ik e
Fl Clojure MU0 31E, BIE S F L4RDMY Java AR I MERELLER

* Vertigo (https://github.com/ztellman/vertigo) #B#E T & YR AR A B, R T84
C RS HIZER, AR IRA AR BRI EREBRVES LAV, X W R — /ML sE (4
n, AL double HY)F4),

o 8.5 FI BRI RIBARPERE AN , TR SE £ 06 TR RIS A B I RN .

« 877 “Hl Timbre JEATHH BEIHT™, T M#ME ] Timbre ARSI EHT e LR .

8.7 HTimbret{Tia &4

fE% : Ambrose Bonnaire-Sergeant

o] ZR
AR TRz F T R AR B dnkr B Se i 50E .
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BRTE

FH Timbre (https://github.com/ptacussanis/timbre) ZEACH I A SN2, HAASSET™MH
I A PERE T %

FHEZ AT, FefETi B ik S H 0 [com. tacensso/timbre "2.6.3"], B lein-try J53) REPL:
$ lein try com.taoensso/timbre

FEFF SN, FiI] taoensso. timbre.profiling fir 4% A] fh B 2R W B A e IR HiE A -
(require '[taoensso.timbre.profiling :as p])

(defn bench-me [f]
(p/p :bench/bench-me
(let [_ (p/p :bench/sleep
(Thread/sleep 10))
n (p/p :bench/call-f-once
D))
_ (p/p :bench/call-f-10-times-outer
(dotimes [_ 10]
(p/p :bench/call-f-10-times-inner
(FINI
(iterate f n))))

(p/profile :info :Bench-f
(bench-me
(fn ([] (p/p :bench/no-arg-f) 100)
([al (p/p :bench/one-arg-f) +))))

X HLIRATE LT —A~ Clojure B % bench-me, ‘EIAMINAF_E—/ @b e fe f EAZHL, %
2 0E L2

Timbre DA77 {8 H9 2k T A tH =42 m BRI 5 B -

2013-Aug-25 ... Profiling :taoensso.timbre.profiling/Bench-f
Name Calls Min Max MAD Mean Time% Time

:bench/bench-me 1 13ms 13ms Ons  13ms 95  13ms

:bench/sleep 1 1ims 1i1ms Ons 1ims 76 1lms
:bench/call-f-10-times-outer 1 970us 970us 0Ons 970ps 7 970us
:bench/call-f-once 1 610us 610us Ons 610us 4 610ps
:bench/call-f-10-times-inner 10  20ys 214ps 35ps  39us 3 394ps
:bench/no-arg-f 11 Suys  163pus 26us  20ps 2 215ps

[Clock] Time 100  14ms

Accounted Time 186  26ms

it
FH Timbre 3t 47 % A %t 2l Clojure & 1 & AR 45 U i 0 75 32, ARMERY IVM E4F T H, 4n
YourKit 1 JVisualVM, #Mt 7T Java HEEELATEE R, HARAHREHHE X,
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—

Timbre T 54 E X ISA S A T, TA R E AR R TR PERE, T3
Brbric A2z, FDMRRiE, Flan, (ReTLACREER Uf 5 a7 T 20k, Be2A®H
FEBHF Clojure, WA K@ TT YourKit 8 TVisual VM 4 EFTELIE Y Clojure H% 4+,
AR AR AT IR A, Sk RO OR B AR AR A A T A S A 4 S (R) 1 4k fiE TR BT
%o p BEREAN TR AT, (BAcRA N EhR a2, RES WA ek, £
iR g, RAMEM T 5014 p, BT p BT FIEEAE B p/po

o, ERIEHTE R AZRE . RS HEER, K tacensso. timbre.profiling/p
R AN SR PR RE I e o X IR G TR PT DARRBER AR B A6 7 it ARG rp . 2R DL A 2235
Hrial—BeARRS, S8 A B EINT AR R EARRD B WT, IX RO A 4F AL,

S5
+ JH Timbre ##r (https:/github.com/ptaoussanis/timbre#profiling) ,

8.8 HTimbreidcBZE

£ . Alex Miller

o] ZR
58k b AR N H &

TS
Jf Timbre (https:/github.com/ptaoussanis/timbre) HtE HEILT, AREEMAEEA,
FHEZHT, SefED B ikiise ZF N [com. tacensso/timbre "2.7.1"], B¢H] lein-try JE5) REPL:
$ lein try com.taoensso/timbre
Lh Bt 0 EE SRR, ] Timbre (7 info, error ZFpR#L.
(require '[taoensso.timbre :as log])

(defn div-4 [n]
(log/info "Starting")
(try
(/ 4n)
(catch Throwable t
(log/error t "oh no!"))
(finally
(log/info "Ending"))))
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div-4 iz —/ 2%, Rl 4/,

log/info &AL — 4% “info” ZIHY A Bk HE R, 2, log/error KA B —
% “error” HAIHEHHER . EA-AFEHRIEAE A28, BN
B

AR — LB R R ] div-4, SECERI SR DR, who /£ REPL & 2 200 T 1 Y
i

(div-4 2)

3y > 2

55 Fout*

33 2013-Nov-22 10:34:11 -0500 laptop INFO [user] - Starting
53 2013-Nov-22 10:34:11 -0500 laptop INFO [user] - Ending

(div-4 0)

53 -> 2013-Nov-22 10:34:47 -0500 laptop ERROR [user] -

B oh no! java.lang.ArithmeticException: Divide by zero
55 -> nil

55 Fout*

53 2013-Nov-22 10:34:21 -0500 laptop INFO [user] - Starting
;3 2013-Nov-22 10:34:21 -0500 laptop ERROR [user] -

;3 oh no! java.lang.ArithmeticException: Divide by zero

53 ... Exception stacktrace

53 2013-Nov-22 10:34:21 -0500 laptop INFO [user] - Ending

it
Timbre & FHAAFEIRII I HOIMA B EREF 575, (] B S URAERE K vT LA i th 4%
farhl, ArREASIE—A~ B, etk oy Az inlid g

Timbre ¥ H E SR B EMIEEZ A “appender” Cinth HEUM) b, BRARCER—/THPY
He, BESRfERIT .
il , FERINE SO B RH, PRATULE L B A B spit HHL, ZhEhic® .
55 FTHE
(log/set-config! [:appenders :spit :enabled?] true)
55 E BEHAE
(log/set-config! [:shared-appender-config :spit-filename] "out.log")
EER, Wt B X8 HFE, HEHPYaRe% 5 A%, — HiX AN ElE 585K,
HETH Bt & R B A$E il & fiZ st
W HEH B RA trace, :debug. :info,. :warn, :error fll :fatal, BRi\{Y H E gL H
A& :debug, FBLFTAH RS T8%T (debug By H BEEBS WL (HRF rtrace &Bi4h),

SAEB TIN SR A ES, SSCERE
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(log/set-level! :warn)

XtF Clojure oz A ] 8 ok U, B8R Timbre & ANMEFE, (HARIRESVFZL Java
JEBERL, IBERIREEAE ., FAEEFNRITHY Java HIEHEGERN H B R A, RAEFIHC
AW Java HEREM BN, RATRES &I tools. logging HEZEH &,

S5
« Timbre /) Readme (https://github.com/ptaoussanis/timbre/blob/master/README.md)
» Jf tools.logging itz A& (https:/github.com/clojure/tools.logging/blob/maste/README.md) ,

8.9 [@Clojars&#E

YE# : Ryan Neufeld, 54 Simon Mosciatti $£3¢

(8] &
M Clojure #4% T —A %, wEERAMG S,

BRATE

R A e % 5y B J5 sk A Clojars (https://clojars.org/), BA5t*t TR FEAU+EX ARRD B2, TF
L2, M — /K-S (https://clojars.org/register) , ANRARIL%A SSH #, IB4 GitHub
FHIFETE “Generating SSH Keys” (https://help.github.com/articles/generating-ssh-keys) A&
TRAFII BT

EMIKS S, Rt L&A 2T Leiningen (Y E T, 2R EE B E L MWHE, #tH
lein new my-first-project-<firstname>-<lastname> A=K —1, HIRBE O & FRZH

<firstname> f[l <lastname>,
BAEWTLAH lein deploy clojars 4>, KHRAYE & A% Clojars .

$ lein deploy clojars
WARNING: please set :description in project.clj.
WARNING: please set :url in project.clj.
No credentials found for clojars (did you mean ‘lein deploy clojars'?)
See “lein help deploy” for how to configure credentials.
Username: # @
Password: # @
Wrote .../my-first-project-ryan-neufeld/pom.xml
Created .../my-first-project-ryan-neufeld-0.1.0-SNAPSHOT. jar
Could not find metadata my-first-project-ryan-neufeld:
.../0.1.0-SNAPSHOT/maven-metadata.xml \
in clojars (https://clojars.org/repo/)
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Sending .../my-first-project-ryan-neufeld-0.1.0-20131113.123334-1.pom (3k)
to https://clojars.org/repo/

Sending .../my-first-project-ryan-neufeld-0.1.0-20131113.123334-1.jar (8k)
to https://clojars.org/repo/

Could not find metadata my-first-project-ryan-neufeld:.../maven-metadata.xml \
in clojars (https://clojars.org/repo/)

Sending my-first-project-ryan-neufeld/.../0.1.0-SNAPSHOT/maven-metadata.xml (1k)
to https://clojars.org/repo/

Sending my-first-project-ryan-neufeld/.../maven-metadata.xml (1k)
to https://clojars.org/repo/

O % APRAY Clojars i 4, SRJEEIZE,
A i AVRHI Clojars 04, SRGHEI%,

FEXA AT, VRINEERE AT LAFE Web _Eij[A] (https:/clojars.org/my-first-project-ryan-neufeld) ,
W, RTEAVES) Leiningen HY{K e & ([my-first-project-ryan-neufeld "0.1.0-SNAPSHOT"]),

g
B —ANBHEASLXERR T, HECE ik P H4E T “ K447, Leiningen Al
Clojars £ [FEE 2B ARE A S, RIVR—FEHY Clojure #HIX & & AT LAIRI R 5 & A o 10

FERXAGITFH, PREAT /R, ME—a AR, AKERRA, ZA%E, hife
ERITCEE . FERIERIE d, POERR L, BOAFHRIR I AR,

B S 0 00 A A TS N A T8 ) T B Fn— /> W, FE R project.clj SCHEH, S i ifE
Y :description F1 rurl, ZnRAIRAIIA B &4 WG, 157 EIEHR T B AY GitHub TIE (2
Hihosdk sCM 1y “TiH THE”) ,

BAEMELILTEA — 8RR A S, AR I RIEETE LR A (Semantic Versioning,
http://semver.org/), faiFR semver, XFPSENEH 3 A0 g b A, BIERA. KiRAFI
T, A AER, SERERE “0.1.07 s 1427, BAMANLE R —E Bk E M
PARe B8 RATRRA—Sctk . AR ERRA SR ATRR L% 2 AP AR, TR ERA S a2l
“FEBMARA Lok 48 TIXAER AP, IRMUAR S (LRI CL2 a0 7 —28i . W53k
RINIRE. &JE, #h T SFRP—LEEAREEE,

AP SURA T ERTLA G, XM AR B RE IR & 5 LU 5 BRI PRI AT, 48
B EMRIAT AR A BUBI.

RIG% 22 EBE R B 5 — I E ., SR M4, LR P AniEix s sc 2 i
ISR (FR) QIEER, BEMBERIER (BIef 1A #%k). Leiningen 65
T JH GPG X R A B S AWML, FAE lein deploy K Ailt, (& THHIEHY .asc B4
X, SRR Z A LE Leiningen FIHRE JETETFE  (https://github.com/technomancy/leiningen/
blob/stable/doc/DEPLOY.md#gpg) HJ “GNU Privacy Guard ” (GPG) i 4143,
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S5

o Clojars 943 T (https://github.com/ato/clojars-web/wiki) , & T K& 3T Il Clojars
BA G B,

+ Leiningen WY& & ZEF8 T (https:/github.com/technomancy/leiningen/blob/master/doc/DEPLOY.
md), 28 T RISE 4, UARAn{alial Clojars Z AL 5 #5E FE o

e lein help deploy my4-fytaiH .

8.10 {EFAEFRE{LAPIFH

{E2: Michael Fogus

|B] &

A2 Clojure & 57 APL %L, JHREBLARIFEHIE L.

PSS

AR HABRR T 5158 B T VRIS IR R4, IRTEREAT L SEIN BB R B2 . FE 8 Rk
ek R R vy, (REe & S R UE BRI AL O, 6 A ] 23 AR AR BEA T 5 2,
RARMNE, BBGERTIE B IUX M, IBAIRS A A — et sk B, ATE 5%
7 HEA L ERE A B IZBE R, LA BT R

%l 4n, LA Clojure fJ 57 ifik &5 core.memoize (https:/github.com/clojure/core.memoize) 4 {4,
NBTEN T fi#f core.memoize fif 146112, HERELER X, BRI R 2 AR APLE
—/~ 4k memo-fifo HYRK %L, B RIRIXFE:
(defn memo-fifo

([f] ... )

([f Wmit] ... )

([f limit base] ... ))
AR, EHC LA, R EEIRA T RIS SIS s, BIZ e B0 2R F el 2
s, B APLIARYIHEAEE, (HefER R LA A PR, fEXFER T, 40
RACFRRAS B UIEA T A& S AT HEE 2 50, AL 5, BENS S8R .

Bl ZMARAI R . AR — IR RETHRISE ST, RERR S lm bt S A AR, St e
HIFL PRk A SR AL, IRIZE A EAYTR, FRAPRHR TR 2ok 3R —Fh iR 4F
HIFLAL, Lhsse/DRIRGT, SRR hRERIZ:

BilanitXIF ) memo-fifo, FHYeAEAFEM fifo, AUTHESEALIR, WEBESH
BH ., fEFHER IR0, RAf TR B E R, FHUE. oA BRI AR
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. BL, o4 7 5FH nemo-fifo, JLfIE FIHIATEAEL 1!, RATENESER.

(defn ~:private !! [c]
(println "WARNING - Deprecated construction method for"
c
"cache; preferred way is:"
(str "(clojure.core.memoize/" c
" function <base> <:"
c "/threshold num>)")))

BA—FSRE, 1 REATEN X EERE R .
(11 'fifo)

;3 WARNING - Deprecated construction method for fifo cache;
;; preferred way is:
;3 (clojure.core.memoize/fifo function <base> <:fifo/threshold num>)

FERUE BA R AR s o e T, st 7 RA%E AR s B, 5 FTH BRI,
KOALMEAT, BARMWENWREEMNNARE. AEER, A T ESKIFHH nemo-fifo
R A XS, FATRTCAGIE AR ZE, TERE0E SRS AR 1 A, (RiXFE:
(defmacro defn-deprecated [nom _ alt ds & arities]
*(defn ~nom ~ds

; O
~@(for [[args body] arities] ; O
(list args ‘"(!! (quote ~alt)) body)))) ; ©

O Gl defn i, i LA ERIAFRRISCRE F1F e
O XEIE MBS B IR IEATIER.
© (ERR BRI AR B AR A 1! B

BN AESFE AT AT T defn-deprecated ZZAYH Y, (HILE, RATLIREIEREL
TAERY:

(defn-deprecated memo-fifo :as fifo
"DEPRECATED: Please use clojure.core.memoize/fifo instead."
(rf1 ...
([f Wimit] ... )
([f limit base] ... )

Xt memo-fifo BUiE S, (A WIRkZE A& {# ] defn-deprecated Z: {3 T defn, T :as
fifo 454, JRMEI (BikZs) TR TFFA kiR FEH, defn-deprecated 7= i 54 25 %2
W RSy, (R FHRHTEN H 245

(def f (memo-fifo identity 32))

;3 WARNING - Deprecated construction method for fifo cache;

;3 preferred way is:
;3 (clojure.core.memoize/fifo function <base> <:fifo/threshold num>)
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4RI memo-fifo fif, ez m O S ok BT ZEEIIER, XMiZBT.

it
B THZE 250, ﬁ*ﬁbTHEﬁﬁfzﬂékﬁkﬂﬂl Ul i, tv BT DA — A~ B BOR
—FSEASH, WARZRE, AT RESER.

(defn depr [fun alt]
(fn [& args] ; O
(println
"WARNING - Deprecated construction method for"
alt
"cache; preferred way is:"
(str "(clojure.core.memoize/" alt
" function <base> <:"
alt "/threshold num>)"))
(apply fun args))) ; O

O EIASFRR R Z AT, JEiR Bl —A~ R BETEN S S B
O I R%L.

XA 0 AR SRR LA R A |
(def memo-fifo (depr old-memo-fifo 'fifo))

BtSa, JE memo-fifo PRECKHATENH FF G 8. BUX AR s B0 —Fh AR G K,
H A B G (6 2 AT AE B 2, H, Hj?%‘“‘lﬁl BAVEEEAE LA, G2/
Rk

REFE R

BLSEiE, Clojure = A2 Y 5 1R AR A IR FTRE A N7 o An R AR P s i ] depr iXAEHY &5
Preadl, sEEER, MRPATR SR, e BN — BRI, [#HH XA,
TR E A B defn, BEWTLABIRIAARA B2 (TELR A1),

TLEIE

{5 defn-deprecated X FEIT-F—*f—HE 02, LEIRIRFF R B TTHAE . 165

(defn-deprecated ~:private memo-foo :as bar
"Does something."

([1 42))

(memo-foo)

;5 WARNING - Deprecated construction method for bar cache;

;3 preferred way 1is:

53 (clojure.core.memoize/bar function <base> <:bar/threshold num>)
33=> 42
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(% defn-deprecated Y ERYES S 17 AMEIRF] defn, FrLLUERITCH LI &R BT A TTEER AT
Hahfes T2k, GRIIZAT—FE.

(meta #'memo-foo)

53=> {:arglists ([]), :ns #<Namespace user>,
HA :name memo-foo, :private true, :doc "Does something.",

HY .
{E FH By R B 5 AN S5 B Bh PR T A -
(def baz (depr foo 'bar))

(meta #'baz)
;;=> {:ns #<Namespace user>, :name baz, ...}

AR, WRA B, RATLVESICEE, (HaREr T KRR R IE], At 2 Ex 4
fische?

EREYE A%

depr FR L TR ZEAT RS CIEERE, FrUENETE 26 H apply, BIR{E core.
memoize BRIV 1- X A AR IR, H T B R E M RER B, X RTRERCH (R, ASid
bR, println WRERELE apply FUAAHY, FRLAARIREFRZESFH A EtERg s,
R RER TS R T 5 s

IERES
defn-deprecated FH1E 5, &7E A RIAHIBHTENHE G B AR R R IR E Y
W, XAIRESA M, RADA Eis Gl & 3T ENSE 52 m s ok B AR Ve . DRIk, el AR A
%2 defn-deprecate, iL'BfESMIERHREZ, MARIMEBITH,
(defmacro defn-deprecated [nom _ alt ds & arities]

(! alt) ; O

‘(defn ~nom ~ds ~@arities)) ; @
O {EVilF ZIHTENE 515 B,
O B EoE ARG defn, AEBIL,

THE IS .

(defn-deprecated ~:private memo-foo :as bar
"Does something."

([1 42))

;3 WARNING - Deprecated construction method for bar cache;

;5 preferred way is:

;3 (clojure.core.memoize/bar function <base> <:bar/threshold num>)
;3=> #'user/memo-foo
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(memo-foo)
42

AERARKATHIERA R AIRARD, TR AR IR, R ik S IRA AL

XHAE
FHIEE Z A& BN IRSCZS R ITE S, e BT IRIEA A G o,
FIXFEM, B, AnRAEMZ:, (RATUMESR RIS TATA Clojure »] FHRUACED, JEH Bk,
HEAS Clojure 15 & (EGm AR AT . Rk, FRATRT LIS A 1 A T B B & 7E Ay 25 8] /Y
AiRARIC, oA B g s G B BRATATLAME SRy defn-deprecated, K&
RIS
(defmacro defn-deprecated
[nom _ alt ds & arities]
(let [silence? (:silence-deprecations (meta clojure.core/*ns*))] ; @
(when-not silence? ; @

(1! alt)))

*(defn ~nom ~ds ~@arities))

O EEYHTar AR CEdE.
O RIEARICIEA BIX B Y silence Bz, i3 4L

defn-deprecated 5% | 24 iy 23] :silence-deprecations JUEHE B IEIR A,
PEBEE R R T L, AR A T xR, B2k wT Lokt i 4423 [l 56 P 7 H
et HBEAE ns PRI T RN «

(ns ":silence-deprecations my.awesome.lib)

BAE, fEiZAr 223 A{E ] defn-deprecated i AN EITENHH e H: . K RARARY Clojure £ 1213t
FIEMRTR, ROV PRGIENAIARIC, (EIEXE—MEErd,

A

o B ZCHY (http://clojure.org/macros) ,
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BT

PHRIE

9.0 &It

H T fif 2 RO R B, FRAT IR T ok 2 ROt . ol T e AW, 7e5
FIHEN VRO, Fik, X TR T IEBEER, KRB A KR A Ed .

AR —FhE A, Bl MapReduce (http://research.google.com/archive/mapreduce.
html), ‘B& Google fEA ML M & AL RKIT . XFEE RN F R REXR, BIAES
AHL#E EFFATE R map Fil reduce, AUAEARA, DAY LIRS R . fEAZ A, A1
4128 Cascalog (http://cascalog.org/), 'EJ&fE Hadoop (http://hadoop.apache.org/) Z&aifi |- %
SERIEHEACELE . Hadoop A& TR MapReduce SZHL,

Pl L2 H 847 Storm  (http://storm-project.net/) , ‘B — A~ SEHAIRACERE, #E Twitter,
Groupon F1 Yahoo! ZEH A B3R,

Cascalog

Cascalog % T Datalog & . T —/~ DSL, Datalog /& % % Datomic (http://www.datomic.com/)
IARIES . AR EWREA AR, (AR Datalog KB %, SiidixLess
)5, 1&1[A] Cascalog FIZEFL T (https://github.com/nathanmarz/cascalog/wiki), T fiR &
2GR, LGRS HCHIER,

Cascalog $& it 7 & B IV 1B R iR BB /b BE TR, #30fn3R A Cascalog HIR A B FR,
R B, PRATRESARH =K Cascalog FUIE:, HREEAMATS A E,
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PRATEA LR R A9 75 AT Cascalog fE55 . % 5 HI DT AUt AEA M PAT (R 55 . X
B, Cascalog £ fifi i Hadoop HUA AR, (EVR A SRV THL L5E UBEAES5 . X HBE
FRBTHTHAAAL, B E TRALERFRI

—HIRmES L TAMB, SR B1iz47 /£ Hadoop £ 1. #1A A A
FEAIR 2 ll, (HE ST efREREN TIE (Matk! ). mRIRAEEH A%
B, AILLZ% BT 5532 47 /£ Amazon Elastic MapReduce (EMR, http://aws.amazon.com/cn/
elasticmapreduce/) |-, EMR #2742 5511510 Hadoop 27, #h{% EC2 4@ 4% 75k 55 4%
—#FE, RFREH Amazon Web Services Ik PRz 1155, HXFHFAEM:, FI/FAE 9.7 “fF
3P MapReduce |izfT Cascalog 557, fREBINHMEE LM, TLIREIE EMR 5HC
MIERE BT 55, PRERE-B D HT ALK uberjar (2204 8.2 71), SRJ5H'E %1% 4 Hadoop
PuAT. WLEANHENARIES LI, @Rl ARz,

9.1 HStormigZEEFHEERE

{E . Travis Vachon

o] 2
TR B —/ESITACFR RS, DM P AR e IR da S - g i e F R A

BRFR

A VB R R P R RS B — R 22 . B8k Facebook F1 Twitter iX Ak i LA
T Instagram F1 Tinder ;X FEIFZ BN M TR . B2 —F iRy TH, HH PR T 4
wH, EEMERME AR ENE B,

TR LE R IR 3, IRAG % THARACF A R ah (R = AL i s ek Bt . X 28 T A
e L8 5 IR A BARNSERRE ), LAREBAER NG, A AR PR B IR SS . 72
HAREOL R, BN AR B, B IRA LSRR B 4B 45, LAE M
FHIEFNE AT S

Clojure 7£ Storm (http://storm-project.net/) F$EHE T XA T H., Storm #&— />4 A 20 3L
HHR AL, HMWZEREW LA Hadoop T B0 LI EIES . fEATIH, REWE
ARG SN EE RS, EREEA S &, USRI 2B 5 mE,

B4, H Leiningen A 6l —/4-8H0 Storm Wi H  (http://storm.incubator.apache.org/) :

$ lein new cookbook-storm-project feeds

HEHE BT, S17BIARY Storm 1RG5 (BEH lein il K) -
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$ cd feeds
$ lein run -m feeds.topology/run!
Compiling feeds.TopologySubmitter

Emitting: spout default [:bizarro]
Processing received message source: spout:4, stream: default, id: {}, [:bizarro]
Emitting: stormy-bolt default ["I'm bizarro Stormy!"]
Processing received message source: stormy-bolt:5,
stream: default, id: {}, [I'm bizarro Stormy!]
Emitting: feeds-bolt default ["feeds produced: I'm bizarro Stormy!"]

XA A IR IR T S5 FOR A E SO RAEL R HOR IS, X VAR IREEERY, BRI
pREAENL WY (spout), DUME™ A H LRI,

8 Storm RYBETE, "W &AM, EREBERRAZMCEL RS, O EER.
FTHF sreffeeds/spouts.clj, HIFTH “WiMg” it defspout JEA, B E I/ A REALII I
Ff, BRRNTEELRE P AR —H (S, ARIERMNAE, RefetdRadis
FUEMBRIR, ARSI L RS )

(defspout event-spout ["event"]
[conf context collector]
(let [events [{:action :commented, :user :travis, :listing :red-shoes}
{:action :liked, :user :jim, :listing :red-shoes}
{:action :1liked, :user :karen, :listing :green-hat}
{:action :liked, :user :rob, :listing :green-hat}
{:action :commented, :user :emma, :listing :green-hat}]]
(spout
(nextTuple []
(Thread/sleep 1000)
(emit-spout! collector [(rand-nth events)])))))

FET R, FTIF sre/feeds/bolts/clj, @M—184 (bolt), ‘BHEEZ—AHPAI—AF, A&
Girp A P PR —A (user, event) JUA., MEREIH T —ANiR, SEATIERACER, SRIETE
He— AT -

(defbolt active-user-bolt ["user" "event"] [{event "event" :as tuple} collector]
(doseq [user [:jim :rob :karen :kaitlyn :emma :travis]]
(emit-bolt! collector [user event]))
(ack! collector tuple))

AR IN— MG, BRI P —Ad i, Y H IR PO T %
P, EATE AT

(defbolt follow-bolt ["user" "event"] {:prepare true}
[conf context collector]
(let [follows {:jim #{:rob :emma}
:rob #{:karen :kaitlyn :jim}
:karen #{:kaitlyn :emma}
:kattlyn #{:jim :rob :karen :kaitlyn :emma :travis}
:emma #{:karen}
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:travis #{:kaitlyn :emma :karen :rob}}]
(bolt
(execute [{user "user" event "event" :as tuple}]
(when ((follows user) (:user event))
(emit-bolt! collector [user event]))
(ack! collector tuple)))))

B, FEin— 8, e AR P, R AR,
1% {:user1 #{eventl event2} :user2 #{eventl event2}}, X EVREE L HHESHR

(defbolt feed-bolt ["user" "event"] {:prepare true}
[conf context collector]
(let [feeds (atom {})]
(bolt
(execute [{user "user" event "event" :as tuple}]
(swap! feeds #(update-in % [user] conj event))
(println "Current feeds:")
(clojure.pprint/pprint @feeds)
(ack! collector tuple)))))

I T A TEMOLLE, 0TI TN R 4TIF srffeeds/
topology.clj, FlIFH#HFME5#) DSL, Rt Fiigie i # /e —ike,
(defn storm-topology []

(topology
{"events" (spout-spec event-spout)}

{"active users" (bolt-spec {"events" :shuffle} active-user-bolt :p 2)

"follows" (bolt-spec {"active users" :shuffle} follow-bolt :p 2)
"feeds" (bolt-spec {"follows" ["user"]} feed-bolt :p 2)}))

RE T BRSO srequire (54
(:require [feeds
[spouts :refer [event-spout]]
[bolts :refer [active-user-bolt follow-bolt feed-bolt]]]

[backtype.storm [clojure :refer [topology spout-spec bolt-spec]]
[config :refer :all]])

RIS T AN A . R RS R AR EE b vh B e IR AR I S HTEN ik«
$ lein run -m feeds.topology/run!
it

Storm f4 Clojure DSL FAEHR A G Fr#ERY Clojure, #H/, BHFIFH T Clojure FIZ, HESY"
JEEIFACHE TR, Storm AL G 8L & T A% 0 R E o

o 2 (tuple)
FVFRE T RO ESR AR, e B RTEY I,
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o 5% (spout)
FRATCH, E R A I IR A B TIR SE B

o ¥4 (bolt)
BT e AT B ITA, FoA e 2 Storm FrFhEEA I O R ST,

e i (stream)
FHT W FE e UL BB R A, Gl R EE e, (R AT LR & — S|, e
Pl 2T B T4 B LB A ST 4],

TNHEELANE R T ARG, DUEE A 1R 2655 Anfal—ik2 T4

event-spout
defspout FAZ KRG Clojure HUALME defn, HAE—/Z5, defspout AE NS5 —A
2FHNFR, ol E XA AR T ICE . XIEIRREW R e i n) B s 4t 2%
HH M, defspout B =N SHE— NS HFIFR, B84PE T Storm AUHREILRTIXZHERY
BAEMNE,

1F event-spout WMEHIFFrh, KR T collector:

(defspout event-spout ["event"]
[conf context collector]

FEMTHE S5 G INE, defspout YR MABE M RIE—k, XILRAVLE RN FHIRE, @
WX SEEE BRI E S A o AP, BRI AN, (REIE T — /AR,
AL T 3X /MR e AR Y =
(let [events [{:action :commented, :user :travis, :listing :red-shoes}
{:action :liked, :user :jim, :listing :red-shoes}
{:action :liked, :user :karen, :listing :green-hat}

{:action :liked, :user :rob, :listing :green-hat}
{:action :commented, :user :emma, :listing :green-hat}]]

X A%t spout FUEF BIEE T —/BWE e, 6 H T8 E R nextTuple sEBl, XA~ SLfi] Ho&
PRIR T —Fb8h, SRJ5H emit-spout! f=r:—ANSeEMICA, BE—ABEYLY. Kk A A 5]
PRy .

(spout
(nextTuple []
(Thread/sleep 1000)
(emit-spout! collector [(rand-nth events)])))))

nextTuple /£ — /BB HPEIA b B VA, BREAASR AR G T — AWt Wi sk e T S 58
IR, FTRERS SR O B CAUAMETRE, BRI A AT 3.
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PRULAT UL ST ME Y ack i, SRSTEL “FIEERY” WiME, IR MLH BB IR, 55
TrIEMYEIE 215 8, £ WEFXT Kestrel BA %1 % G5 AY Storm Wi %5 5L, storm-kestrel

(https://github.com/nathanmarz/storm-kestrel ) ,

active-user-bolt

RN P ZGEHIT—AENE, RGEFH LA AL P2 &S ef i, 15§
Twitter X AFRI R RSB RS, P RIEGE A —FA (HI56HE), RATLAR Rib A G
PATIVE FHIRESIZR, MR, HAEEE R ARG T, SO RER R A ER
R REAT T ENE, RERVES R T, SO0E THHRIER, XA
, MEEFZIEAFREE, X RGPS, SxEAd, o F e i%
AR P

BN RS Tix AN RE, 4K event-spout A — /N IERF, IZWEARE X RS
B, HEE—/ (user, event) JL4H .

(defbolt active-user-bolt ["user" "event"] [{event "event" :as tuple} collector]
(doseq [user [:jim :rob :karen :kaitlyn :emma :travis]]
(emit-bolt! collector [user event]))
(ack! collector tuple))

defbolt Y% A FHEAKIR(R defspout, 5 A2 Hoe— M HFHNE, Ko Bcaix gk
HERTEH, F=ASERE—-ISEIER. B-ASRRIPER AT, TR
T B ABFEREA

XA ER D T3 RGO P ARSI TER, AT E AT, BRI —
FIRCHIAM T ack!, ixik Storm BERHEALHL, FHE G @RI 5 E RALH,

follow-bolt

TR HERLFRIEART, Xk ll, BRFEANERE, EFZHILT, XE
TR E TR BRSNS, SR AR S, BRI A BB T STy
I, AL R G b Se B i F IR IR FFE N A

XA R E RN E L., BB N2 TR, BN 8
KR B TRRIMe G2 (REAE, ¥ iprepare IRE ) true), BN HRE— N RIESH
$E, Fi defspout HHHEIKLRIIY—4E .

(defbolt follow-bolt ["user" "event"] {:prepare true}
[conf context collector]

SRR TR SEE LT IR IR, SRJELEXT bolt HYIEMIH, $RHE T SbrAvIRiE L.

(let [follows {:jim #{:rob :emma}
:rob #{:karen :kaitlyn :jim}
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:karen #{:kaitlyn :emma}
:kattlyn #{:jim :rob :karen :kaitlyn :emma :travis}
remma #{:karen}
:travis #{:kailtlyn :emma :karen :rob}}]
(bolt
(execute [{user "user" event "event" :as tuple}]
(when ((follows user) (:user event))
(emit-bolt! collector [user event]))
(ack! collector tuple)))))

HER, EXH, THSER R execute T L2, FTLMET-H—FHK, AR
TR P REXATTHA P, A e A AR cH, RREmel s T
ATHE.

HiI AT P, X AR ARG SREL AT AR R B, R A I AE AN R 1 RIS RAVEE
HAEA S h IR In— iR, R, RIS A EE R RS, LAt T
— AR DARHEY R ZEH , X MRk TR B S8 A — AT 1848, BAEETAC
FIHIYERT user/event FEATEENE, F7™H: (user, event, score) JLdl, PF4r B ARG
ANPRIERRIPE Sy, FEREI RS & R R IR iRk i PE oy 5, B AR —A i, 1R
XA, R e PR A B R B D BN A E AR 5 . SiPr |, DAE
B ERE, XFARGAA R4 N4 (22U GitHub [ Rising Tide 5 H 5T i
https://github.com/utahstreetlabs/risingtide) ,

feed-bolt
RIGHIEAR R AFE, X, MTEREZ TR R5” #MER (user, event) ST,
FRUA R T2 a3 JFoR A F P e k51 3% .
(let [feeds (atom {})]
(bolt
(execute [{user "user" event "event" :as tuple}]
(swap! feeds #(update-in % [user] conj event))
(println "Current feeds:")

(clojure.pprint/pprint @feeds)
(ack! collector tuple))))

FEWCEDET AR, XA BT BRI PR T 54 FUR 2 BT RHER AT EN ke, (Bt v,
ALK R A S — A BAR A i sk oy, DA @ o R KB 8

HER, ENRIMRAE ST RIS R e, eS0T riE, M fLAR
AREARFAFI AU, S PR 1,

IEANRT AR Y, XA RGA — A KORFE: EKAEOLT, Storm JTLL W (LK BB FIg AR 1Y)
— ARG, TR A S B S AR IR SR E SR AR AR A MR R BN T
%/~ feed-bolt, AJHESLEE—AH AL A B RIATIR R SL ], 4B i i m
— A H P EIATRIHEE
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A ERLAR, X ARG Storm X HiA 48 (stream grouping) TSFI ik, sy 4HAE
Storm FRFMEERE LA HEE

2R )
AP E S e B AR RI b TG . WIYEIEEE Rk, SRR R AR A, AT AT
ZIAIR T A TR B, SRR A B S SR
XA E AR R BRI ATRIM T, B ARG AR ERE A TR AL T — R
A,
b Eibe i SCELFEMTYE HUAS U B AR ke AR U B, BT TR R — A A B U B R %
W A 13 B U A S BRI T — A 4

{"events" (spout-spec event-spout)}
AIUANC B 2Nt A U0 B AT DLE USRI AT«

{

"events" (spout-spec event-spout)
"parallel-spout" (spout-spec a-different-more-parallel-spout :p 2)
}

XAE LB E LIRS E A —> event-spout SLfIFIH /> a-different-more-parallel-
spout {4,

WA A — KR

"active users" (bolt-spec {"events" :shuffle} active-user-bolt :p 2)
"follows" (bolt-spec {"active users" :shuffle} follow-bolt :p 2)

BTSRRI —4E, AU — A 27, FHEE BRI T, A, BT E
watn, BEXT: (a) ZIERAMBAHEEKITH, (b) ARG BN AE PR~ 184
S, mERETTH, XWAGF AR E T sshuffle, BRIEEZKE “events” HIIT
B AL IE F]— > active-user-bolt {4, £ H “active users” HUTCL R IEHLIBLIE
F[—/~ follow-bolt L4,

AT S 125, feed-bolt FZZ g idifH .
"feeds" (bolt-spec {"follows" ["user"]} feed-bolt :p 2)

XA HAR UL B 48 2 X “user” #HATF o4 (fields grouping) . X EM & BA HHFE
“user” {HIFT A TLHERS KX F[A]— 1 feed-bolt SLfl, XA HEE T — T B4
AN, P T B HFE LA T BAAR AN, A5 oo WP/~ WAL S 4510k AL B 45 22 1Y
T4,

A
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Storm F{ 5 2 AL SRR TTL R R BT A K BIAN 4L, BB LRIB AR 7 A — A TT e R D e B
ERIEFIPE, 6 LBRIRIHTT N, B TRRRIRIEN:, ko B it
SURANIOEEI AR

TS UL TR S R IR ATIE . R R AN S A Hi5 0 s TR B RE (1, X 2EME
ARARE T WE AR GEHIERY AT, (HEEREATDFUR B TR BE Gl £ D fe e AL N1
L.

BRE

Storm EIEMIBE Jok B THB% . Storm #2048 T TA, iEREE/NMY, SO, HIFRIR
TEAE R — RN A 2 DA FERER S BIEE T . X R LR TN A AL A B B i P 5
b L ToBR I, ARGED I SRS S B B X AR ML 2 A SR BB &, BT
Al s, (BAEVFZAEULT , REHEBRIGE B an i LhiX £ef 55 nl (i

Storm 7 A — 1 18] LIP30 28 SR N

(doto (LocalCluster.)
(.submitTopology "my first topology"
{TOPOLOGY-DEBUG (Boolean/parseBoolean debug)
TOPOLOGY-WORKERS (Integer/parselnt workers)}
(storm-topology)))

LocalCluster /& Storm R ANF LI, IReTLAHEE T4 (worker) B%(H, BFIH
XL T AEE RMATIRIN SR A, HRERIZIRINEWA Y, MW e mRiiznih et
I mEHE ) nextTuple 5k, FEEMTYE ™0, BIIESEL RS, ERIZIRIE
IR,

AR B AP SRR A R M52 1 % RUER S, kR U 4E sec/feeds/TopologySubmitter.
clj AR
(defn -main [& {debug "debug" workers "workers" :or {debug "false" workers "4"}}]
(StormSubmitter/submitTopology
"feeds topology"
{TOPOLOGY-DEBUG (Boolean/parseBoolean debug)

TOPOLOGY -WORKERS (Integer/parselnt workers)}
(storm-topology)))

RASCHFIA T Clojure Y Java B IEMER ™ HE— />4 main J5i%H Java 2K, A4 project.
clj 4 XA S BLIZF e ik, BrLALE ] lein uberjar S Az Bl A 128 28 43 S REHY
JAR I, XA g i, REAMGEBAY Java Z30HF. FRATELEHX A JAR L L3
iz17 Storm FY Nimbus <P EREATHLES . ] storm iy & oRAR AT -

$ storm jar path/to/thejariuploaded.jar feeds.TopologySubmitter "workers" 5

XA A G IR B 5 A LTI TAEF S XA R b, JHIR BRI T AR iR
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nextTuple, mhfR IRAE(EH] LocalCluster W EfHY—4%, MR LARIM a7 £ £ H 14
ThaH, A TR E— 1 H JVM, Rl REIa 1TV 2 A [F IS e A e R L 1.

BeEFNIZAT Storm SERFHY AR TAKEIRIVER, (HEN1fE Storm R4 G LA
RERIICHY,

&it

TV AT Storm SR BEHY—E 5 ThiE. ENEM S MRS BIEA, evF AR
Storm SRR N B HFEEER, ik LE a8l T el —FiEs), BRIEEERS
REFRETE SC, VR P A ERCA A R SE. =K (Trident) XA T Storm JHIER &
BAhg, AE RS TR R A TR R NIRRT . A TRANRYIE T IR
B, HXEa e B Storm £hE, A fTARER M TREIER. XTRGRMAVEE
TIEAE T

Storm L& —AMREFHIBIT-, J&7R T Clojure ¥ JREIFEURAIGE D . BHIIIEY & T Clojure
WIS, JEEMAATES B, LR SUE R AE S B SN, ARERRRIES T
BOCgEi. X {lif Storm HIERFIR:)G . E455 RAFHY Storm SRS A S, K%
BRI T T kAR, S5 RS AT, AT AR R R R R T 0

B

« Storm FYRIEE (http://storm-project.net/) ,

+ Storm T H##x (https://github.com/travis/lein-storm-project-template ) ,

* storm-deploy (https://github.com/nathanmarz/storm-deploy ) , —/~ Storm {&j B 5BE 1Y T H.,
+ Rising Tide (https://github.com/utahstreetlabs/risingtide), 7~SZ{IFE T AL R KRS .

9.2 FhEEEEME (ETL) BESRAIREE

{E# . Alex Robbins

o] &
FEE R R HR IR ISON Fl|Feik b CSV, LMEYE—HALTE, Fln, 3B FEm
LN
{"name": "Clojure Programming", "authors": ["Chas Emerick",
"Brian Carper",

"Christophe Grand"]}
{"name": "The Joy of Clojure", "authors": ["Michael Fogus", "Chris Houser"]}

e OX AT -
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Chas Emerick,Brian Carper,Christophe Grand
Michael Fogus,Chris Houser

RRFE

Cascalog I RYRE 45 A AACFUTE S, /NS AT UAEAMIZ T, KAIES AT LALE Hadoop
ERE FisfT,

SEARSA S, S Bl —/N#THY Leiningen Hi H

$ lein new cookbook

f& M 3 T B 19 project.clj 3C 4, #s JN cascalog IR #i 3¢ Z&, % B :dev B PE ik, X
cookbook.etl 4y % Z5 0] J5 FH AOT 4wiF. RIT project.clj SCHFELAE B ALK B IZAR X AT

(defproject cookbook "0.1.0-SNAPSHOT"
:description "FIXME: write description"
:url "http://example.com/FIXME"
:license {:name "Eclipse Public License"
:url "http://www.eclipse.org/legal/epl-v10.html"}

:dependencies [[org.clojure/clojure "1.5.1"]

[cascalog "1.10.2"]

[org.clojure/data.json "0.2.2"]]
:profiles {:dev {:dependencies [[org.apache.hadoop/hadoop-core "1.1.2"]]1}}
:aot [cookbook.etl])

BIEE src/cookbook/etl.clj XM, FIalBE A .

(ns cookbook.etl
(:require [cascalog.api :refer :all]
[clojure.data.json :as json]))

(defn get-vec
"Wrap the result in a vector for Cascalog to consume."
[m K]
(vector
(get m k)))

(defn vec->csv
"Turn a vector into a CSV string. (Not production quality)."
[vl
(apply str (interpose "," v)))

(defmain Main [in out & args]

(?<-
(hfs-textline out :sinkmode :replace)
[?out-csv]

((hfs-textline in) ?in-json)
(json/read-str ?in-json :> ?book-map)
(get-vec ?book-map "authors" :> ?authors)
(vec->csv ?authors :> ?out-csv)))
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Bl A g e samples/books/books.json :

"name": "Clojure Cookbook", "authors": ["Ryan", "Luke"]}

XA iR P 7 220 4B N 25 R 4E GitHub fY Cascalog samples A % (https://
github.com/clojure-cookbook/cascalog-samples) i,

FEARBGXA TAET B HIEIA, M GitHub EHliZH, HZH etl-sample
5y Ko

$ git clone https://github.com/clojure-cookbook/cascalog-samples.git
$ cd cascalog-samples
$ git checkout etl-sample

BAEFTLAH lein run fEAHBBATHRESS, S Mt A Fd Hi S0
$ lein run -m cookbook.etl.Main samples/books/books.json samples/books/output
# Or, on a Hadoop cluster
$ lein uberjar
$ hadoop jar target/cookbook-standalone.jar cookbook.etl.Main \
books.json books.csv

samples/books/output/part-00000 F {45 F1

Ryan,Luke

it
BRE A ISON Ba4fupl CSV R4 5, HEILXMMHAETF L% LiBfT,
SR TAE, H Cascalog R4 SHARMIA, 51T 7EA MBS0 A B L P AR 2
k.

Hi T/ MBI A VR 2 T & RE i, L3R — S — T

FEXA LB, BRI AR Il %k, 55 —47H defmain 22 (R Cascalog) &L T
— A -matn BRIV, 1EURTE Hadoop EHTZE N, AEXAGIT-H, HiA -matn R
&k Main, (HIX ARSI, defmain FLFPRIERE—/~ 30 6% £/~ 45 Hadoop HIZE 1

(defmain Main [in out & args]
1 Main B TR A Cascalog BIEHF, 2<- ', B SUHT 1

(2<-

. BT AR 17 @A Clojure, {H'Ef15E0% A& DSL, 40 RA R Cascalog Zify, w[LA
M Nathan Marz ) 3¢ % Introducing Cascalog (http://nathanmarz.com/blog/introducing-cascalog-a-clojure-
based-query-language-for-hado.html) H T fiff 8 Z 1158,
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XA RIEEZ — M H AL A [ £E Cascalog HARA “Hk™ (tap) 1, —AMERMAE, UKk—
RYNZHRIRE . T2 HAM, RS AR E ., [RIFERY R Bol F T 6t AR
ke

(hfs-textline out :sinkmode :replace)

EAEIT-H T hfs-textline, AL KM L, (REEALIACLS,

TERE 3k FR {8 :sinkmode :replace, Cascalog ¥478 3% A IR A H%
o aRRBEE T &R el TR, XEAHBB, &0, R
AEATERR R ERHS T, R S

BRI, WS IEAE R IZ0R B B A Z AR

[?out-csv]

FEXAEIA-H, X SRR AR R i A B AE AR &, Cascalog HLE BAI L& ik 2 4
Ak, RABMIATEL? 80 ek,

FEPREZ AR AR RNy, TR BT Bt & I A rIREA LA . AR IR
I, EASIA THRZHERE, Bl (Fls) SERARZHAE R,
N BELO A HZ AR BRI T2

T—ATE L THIAT k. JSON BHREEHFN in FR eI E, BIKIEA—1T. B—1T8%
AR 2in-json AR b, ‘R T HVZ HRIETA

((hfs-textline in) ?in-json)
read-str ¥ 2in-json FHfJ JSON F7F i fifthir h— AN kG 26, fRA7-1E 2book-map Hi

(json/read-str ?in-json ?book-map)

HAEVRKE authors MBS R B, I iZRERGFEIC A 2B RH . Cascalog R
mEREEREHE LT R, BEEE Cascalog RE, StilfaH AEEE—FIMY
mEH, fit Cascalog i FH :

(get-vec ?book-map "authors" ?authors)

feJa, I vec->csv BB, RHERE M B EAR B ATER CSV, X —17R 42478 & 2out-
csv PEARME, BRIA T8 HIUERT AV AT, PRz s e A

(vec->csv ?authors ?out-csv)))
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BN (ETL) 458, Cascalog & —/MRAFIILE., CikbRA E LAt
KB HAE, ALE DHIRRR I EEBOCHE, M TERER KR, £RERAC
9 ETL &ERF, SEIE N i S BRI AR,

(1) B E f A A%
(2) B AR
() M AAE XTI TAE, 1BERE— AT,

S
+ Ian Rumford fUTH %3¢ & “Using Cascalog for Extract Transform and Load” (http://ianrum

ford.github.io/blog/2012/09/29/using-cascalog-for-extract-transform-and-load/) ,
¢ core.logic (https:/github.com/clojure/core.logic), Clojure FJiZ454afE )%

9.3 RAXBEXH

{E3%: Alex Robbins

(] 2
TN —LEJUA TR RSSO, PHAERARIGEHER . Bildn, TR A B ESCH
(<date>,<URL>,<USER-ID>) ;

20130512020202,/,11
20130512020412,/,23
20130512030143, /post/clojure,11
20130512040256, /post/datomic,23
20130512050910, /post/clojure,11
20130512051012, /post/clojure, 14

i P X PRI R A Gt AR

{

"URL"  {"/" 2
"/post/datomic" 1
"/post/clojure" 3}

"User" {"23" 2
"11" 3
"14" 1}

"Day" {"20130512" 6}

}
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BRTE

Cascalog TIFIRI B 5 M RACHEAESS, isfTEA ML Hadoop 8 E .

FakEEX L], 5 E | Cascalog samples GitHub fUiDE  (https://github.com/clojure-cookbook/
cascalog-samples), Jf-% M aggregation-begin 4y 3¢, X PR fik— /> FE A Cascalog M H ,
MR 9.2 1 “FIMEUE SN (ETL) SERACEREAE" eI —4 .

$ git clone https://github.com/clojure-cookbook/cascalog-samples.git
$ cd cascalog-samples
$ git checkout aggregation-begin

Bl 15 % [cascalog/cascalog-more-taps "2.0.0"] ¥ ANE| Wi B (K #i5¢ & ', ¥ cookbook.
aggregation % E & AOT 4#i%, project.clj FiZFE AR XHFE

(defproject cookbook "0.1.0-SNAPSHOT"

:description "FIXME: write description”

:url "http://example.com/FIXME"

:license {:name "Eclipse Public License"

:url "http://www.eclipse.org/legal/epl-v10.html"}

:dependencies [[org.clojure/clojure "1.5.1"]
[cascalog "2.0.0"]
[cascalog/cascalog-more-taps "2.0.0"]
[org.clojure/data.json "0.2.2"]]

:profiles {:dev {:dependencies [[org.apache.hadoop/hadoop-core "1.1.2"]1]}}

:aot [cookbook.etl

cookbook.aggregation])

BIEE S sre/cookbook/aggregation.clj, fEH AR A1

(ns cookbook.aggregation
(:require [cascalog.apil :refer :all]
[cascalog.more-taps :refer [hfs-delimited]]))

(defn init-aggregate-stats [date url user]
(let [day (.substring date 0 8)]
{"URL" {url 1}
"User" {user 1}
"Day" {date 11}}))

(def combine-aggregate-stats
(partial merge-with (partial merge-with +)))

(defparallelagg aggregate-stats
:init-var #'init-aggregate-stats
:combine-var #'combine-aggregate-stats)

(defmain Main [in out & args]
(2<-
(hfs-textline out :sinkmode :replace)
[?0ut]
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((hfs-delimited in :delimiter ",") ?date ?url ?user)
(aggregate-stats ?date ?url ?user :> ?out)))

£ samples/posts/posts.csv 3L HH s fT—LEAEA KR «

20130512020202,/,11
20130512020412,/,23
20130512030143, /post/clojure, 11
20130512040256, /post/datomic,23
20130512050910, /post/clojure,11
20130512051012, /post/clojure, 14

XA RO TS R A EBN 2 E8 AT LLLE Cascalog samples fCi% % (https://github.
com/clojure-cookbook/cascalog-samples) FJ aggregation-complete 4y % Hr
.

SOREGX A TARIE A48 WAREA e, TR H 1% 3.

$ git checkout aggregation-complete
BAEVR AT AR A HI A T2 55

$ lein run -m cookbook.aggregation.Main \
samples/posts/posts.csv samples/posts/output

# Or, on a Hadoop cluster

$ lein uberjar

$ hadoop jar target/cookbook-standalone.jar \
cookbook.aggregation.Main \
samples/posts/posts.csv samples/posts/output

samples/posts/output/part-00000 H &5 FARYE n] i5ePEdE AT T#E L, (RIXHE:

{

"URL" {"/" 2
"/post/datomic" 1
"/post/clojure" 3}

"User" {"23" 2
"11" 3
"14" 1}

"Day" {"20130512" 6}

}

A A
it

Cascalog {# {3 Pl R G ST R RE S . M THLEM G2 (MapReduce) HESE,
RAGIHE T rTREA SRR — Mok Ud, Wbt R29 (T 35 R Be & (SR HE L ARAT oy
A, ABAZIE BH W o AR LAF . Bildn, TR AKEIFRARD, S ERE
TARE—RIAAPLE LT, RTAEREE-NT R LR, BAEHELHE, 2000 &
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HRELER SR 1 aTHRL— AR,

GRS AR ARE 2, TEE®F cascalog. logic.ops fUIRMAYL, X4~y 423 (Al
LA RwE, AIRet@se sk T IR,

MG T, BAie R4 URL HELA KRS, ZAI R AR %, PRy URL
TR AR B -4 L. BALENRTF SIS G T EN - R AR, X
BRE RE—1 A R RITA R LA, R BRI ARG AE— & TN 4,

iR 75 222 F| F Hadoop HU%: 4% (combiner) BA%L, 54 % BREE i &k H4)88 2
B, EFATBCS Y BERY S R AT, B E AR, SA MM A ., XERE
GEA S TR MR b, AR TAE—FE. A0SR K 250 CAEARAE M Frsh
AW BESE R, HAMI Bk S L ZI5E B, Cascalog IE'BARIEF RS . FZNER
Cascalog BARAE TS TR B T& 4 8%, FLMREEARAIR, mties HEEmeaEin,
sEZ UL defparallelagg 7%, 45 H CLHY A BORFI LS A &%

Cascalog # # AL var, T ASA&ABLE var BUE, (40, JHH defparallelagg
M2l S5, # EEEWE var B F8, A2 var 51 HBI(E,
Cascalog 51X 28 var i AR {H, XAETHALERE)TIIL, FRkx s
KB At ar A 2095 . B REEMLEE var BIARR, AR ENITIR
B, XEWREIRAREN Cascalog T ARG AL 4> S AL B s 5,
KL R RETTEIRE T var,

defparallelagg FF44A MA Nk, (HEFdEdHE &, FHLEHENRESD, HIKE
R, RTFEEIRMEP A var, fi51A defparallelagg iffl FH Y ef % : init-var Fil combine-
var, TR, EWADSEEEIED var (53, AR EUE, B ZE/E L FRa0H i L
#', init-var BT MU A SR, ok Brukks, LAEZ 5 # combine-var bR %74k
B, TEXANGIFrR, RO R A s S — e R ML R, REMB IR A S A . A
FEM G R I B IEAT IR A 5 W) —Fh I A5 5, combine-var B4 AT (B3I, W] ekt
A, %R B R BRI Antt-var s B tH 9e g, IR BUECRHE A S5, (H B EEI
combine-var HACUHH ., FHixrEw A, AR RFT ML, Xag R,

TR — AR,
HIE, 1ERIREZER Cascalog BR%L :

(ns cookbook.aggregation
(:require [cascalog.api :refer :all]
[cascalog.more-taps :refer [hfs-delimited]]))

SRIGE L—/ A% init-aggregate-stats, B4/ HH. URL MM/, iRE—AEE&
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s

WS R B 2% . 58 IR A SO S I E IR BB, X init BB, B
il @%ﬂ& TRA
(defn init-aggregate-stats [date url user]
(let [day (.substring date 0 8)]
{"URL" {url 1}

"User" {user 1}
"Day" {date 1}}))

combine-aggregate-stats ¥ %5 init-aggregate-stats &% T Fr G B A S 2
AR, INTERSRERN, 44 init-aggregate-stats s E A FIE H CHY
i, bﬁ']iﬁJijL1?$Dfﬁu/\*%Jﬁ R, B EBCE A e TR, BRIRIT
— AR HEAR . XA B R, SRR R A B A (E Ik

(def combine-aggregate-stats
(partial merge-with (partial merge-with +)))

aggregate-stats % Huﬁﬁﬁ/l*uiﬁz P51 Bk Cascalog FI 478 & #:1E, EEE,
PRIZIB AR var, 1A AR 5 .

(defparallelagg aggregate-stats
:init-var #'init-aggregate-stats
:combine-var #'combine-aggregate-stats)

e, HAL Matn SR CIFATA I, IZAIRRT in RETE T A U aggregate-stats $#:1E,
n %5)\ out:

(defmain Main [in out & args]

35 IXE X IHPAT 1k Cascalog i)

(2<-
55 R ERIHEKR
(hfs-textline out :sinkmode :replace)
53 AE SCHIRELTE AR AR B A H
[?0ut]
53 BEBERARE, X YbE B ANE AT
((hfs-delimited in) ?date ?url ?user)
53 PUTRAEME

(aggregate-stats ?date ?url ?user :> ?out)))
RPRAE IR A A HE ] defparallelagg e X, Cascalog i T Hifth—2b 75 3k
MERAE AR, K2 EAERS S, AR FBRE RO R R EA DA% S ., 1
FAVFRESE R, (R T oI RNIF 244k, 1A F cascalog. logic.ops HJE LAY,
EEAWLEARR G, DAanfa e,

S
* cascalog.logic.ops [y {F fCH (https:/github.com/nathanmarz/cascalog/blob/develop/cascalog-
core/src/clj/cascalog/logic/ops.clj) , 1Zmr &2 MMEE T L TE XHRE (BIERAE).
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9.4 ifCascalog TIEif

YE# . Alex Robbins

o] &R
PREMMFIRIRIIRTYS, EXGE Cascalog 155, (HITRIAE ZMIXRAY Cascalog 1155,

S

Midje-Cascalog (https:/github.com/nathanmarz/cascalog/tree/develop/midje-cascalog) #&fit T
DR IIFEINEhEE, k445 Cascalog 55 UM FHAR Y 25 5 . EAREHX AT, T 5L il
Cascalog samples GitHub f #% % (https:/github.com/clojure-cookbook/cascalog-samples) Ff:
ZH testing-begin 4y, XPHHEML—/NEEARY Cascalog W H , kiR 9.2 4 “FH B
fn# (ETL) EERACHREAR" G- —H

2 T 3K K Midje i {4 1 Midje-Cascalog it ¥ 5¢ & #s i £ project.clj 3 4 1Y :dev Kk Pk i
R, :profiles HEHERL KN IZBGIXFE:

(defproject cookbook "0.1.0-SNAPSHOT"

:profiles {:dev {:dependencies [[org.apache.hadoop/hadoop-core "1.1.2"]
[cascalog/midje-cascalog "2.0.0"]]
:plugins [[lein-midje "3.1.1"]11}})

fE src/cookbook/test_me.clj H1 B — /MR BEAVE I, £ EHE MR

(ns cookbook.test-me
(:require [cascalog.api :refer :all]))

(defn capitalize [s]
(.toUpperCase s))

(defn capitalize-authors-query [author-path]
(<- [?capitalized-author]
((hfs-textline author-path) ?author)
(capitalize ?author :> ?capitalized-author)))

B, TRWLALE test/cookbook/test_me_test.clj H1, SHXAEIRE — IR :

(ns cookbook.test-me-test
(:require [cookbook.midje-cascalog :refer :all]
[midje
[sweet :refer :all]
[cascalog :refer :all]l]))

(fact "Query should return capitalized versions of the input names."
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(capitalize-authors-query :author-path) => (produces [["LUKE VANDERHART"]
["RYAN NEUFELD"]])
(provided
(hfs-textline :author-path) => [["Luke Vanderhart"]
["Ryan Neufeld"]]))

XA R P TT A N 2 BB AE Cascalog samples S % (https:/github.com/
clojure-cookbook/cascalog-samples) F testing-complete 43,
BORBUXA TAEI H A RIAFIRE AR, 6% %0,

$ git checkout testing-complete

5, M lein midje BF7MNR .

$ lein midje

2013-11-09 12:19:27.844 java[3620:1703] Unable to load realm info from
SCDynamicStore

All checks (1) succeeded.

b
BT B “REFET. B, ASokibie, $ITillif Hadoop TR KXEN,
K&K s R R ARl IR R s ki, KA/ IRATF TN, REsi\h TIE
W REAEAET T, BB R RIS TR, AR5 A AR T
RELLESHE, Midje-Cascalog 11K Cascalog TAEFII AR > B E S, BB
F AR R A AR I B,

{ERTTE AR R R 7 =, URATEINR — AR A A iR, BN AR I — 2647, %
N AKRE, RIekt. @5, RO MR — e MR8 5 A S, el
W S HZ SO, AR JE T BRIEMIBR1Z 3. (B 408 {f FH Midje-Cascalog, {Kf 540l hf's-
textline M.

fact /& Midje FEFR LAY, BA G WIR{EM F 2], ‘B clojure.test [y deftest fy R R
F%, EiXE, fREMELAEEA - RH, BEE A Hik, 2AJ54& produces B %,
produces LERPE AL R S K — A& R &, B Fik)E, (A provided i
IR PRABEAU BRI B, X LEPR SR AR R 5L, 1A BRI ARLE R % . MK Cascalog T
VEGEANMEA R B A3 —#EE 2, A T Midje-Cascalog, XSk n] LAMBH],

S5
« 10277 “H Midje MHX”,
« GitHub b 9 Midje-Cascalog 3¢ #%4 (https://github.com/nathanmarz/cascalog/tree/develop/

midje-cascalog) ,

A
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9.5 g &ECascalogEEZSHEE S

YE# . Alex Robbins

=] Z
KB FTHY Cascalog (RS THHR, RIFFEELLER, IR THIA, Z/F0TF T
TG — e ) i E TR A B,

RRAE

Cascalog Checkpoint (https://github.com/nathanmarz/cascalog-contrib/tree/master/cascalog.
checkpoint) A& —/MEFEIE, $24E T #F Cascalog {L45 s b & s RE . aniR—F k&
We, AR5 MAB—LEF IR, MM,

{ECH Y Cascalog Wi H rpr, 120 9.2 15 “ UL inZ (ETL) 458 R ALBR AR
Al B, £ Bk $#i9% & H ¥ N [cascalog/ cascalog-checkpoint "1.10.2"], ¥
cookbook . checkpoint iy & 22 A% & 4 AOT 4%,

SR J5 H Cascalog Checkpoint [ workflow 223815 BIRIIES . (RiIX— A TUD LS Bl L
XL

(ns cookbook.checkpoint
(:require [cascalog.apil :refer :all]
[cascalog.checkpoint :refer [workflow]]))

(defmain Main [in-path out-path & args]
(workflow ["/tmp/log-parsing"]
step-1 ([:temp-dirs parsed-logs-path]
(parse-logs in-path parsed-logs-path))
step-2 ([:temp-dirs [min-path max-path]]
(get-min parsed-logs-path min-path)
(get-max parsed-logs-path max-path))
step-3 ([:deps step-1 :temp-dirs log-sample-path]
(sample-logs parsed-logs-path log-sample-path))
step-4 ([:deps :all]
(summary parsed-logs-path
min-path
max-path
log-sample-path
out-path))))

itit

Cascalog f£55 i W T B LA /DR RiE 47, A FE LhAT F R E A A%, Bi1SEs
JEHI BB BT Ss, MitEss C&EfT TH#A K. Cascalog Checkpoint £ T workflow
%, XIERNESE I PRI A E RS .

DHERIUE | 361



workf Low 93—/ B4 checkpoint-dir NIl @a& —/MEheE, JATFAARIGM P
S O I L8 R L e AT — B A R 0% DL 2 S 5

FEHE—ANZH 25, workflow FHEJ U PR AFRANPEE L. — N PRE L — I
w, REZSHEEN Cascalog #if), $AARBR, 4.

step-3 ([:deps step-1 :temp-dirs [log-sample-path log-other-sample-path]]
(sample-logs parsed-logs-path log-sample-path)
(other-sample-logs parsed-logs-path log-other-sample-path))

XANBIRE LHHE T step-3, BIKHIT step-1, FILLBLE step-1 EXIGA &Xi8fT. XN
S eI G TR A EE S, :deps i :temp-dirs BER[LLE —ANFF5, ATl
— A EEFF SRR, S TR, (LR RS, WAL E — 1 8i£/ Cascalog
wif), fEXAGIFF, BRAAER.

rdeps A[LLEERANFRIIE., :last @B0ARIIE, LHIZPBREB T ERimi PR, all iki%d
PR T A2 LRI A SR RIS, SRS SRS, LHZPRER THE
W= HP R, PERAAECERBIPERTERG, A 2hdT. ISR
AECME, ENSIHTIIT.

fRfELS temp-dirs (EEAFFSHEB S B RIS 2 T — A BoR. JERIP PG X
e, BRECRIP IR AR R TARR I TSR, X H R S E L, fEN
ZAi, XL R R AR IR, DA LE TARRRE NS M iR Ja R 52 Y 2 BRI 4R 2k 2k
E7.K

IR RS R DRSS I, IR <checkpoint-dir>/<step-name>
SO, AR PR SR S M B, T S < temp-dirs
A[LAE <checkpoint-dir>/data/<temp-dir> 1 $EF,

REPREERAY 55—~ T i 2 Cascalog IR LT IR IFEH . Cascalog 235 S B S R AV
ATCHIBA R IEHE (AT A RIAIACEE, sefltftF TAA) . A THIREIF, AR
AR SR TIRRE TR,

“h Cascalog {E55 B EARE M EAA I B L M— i TIE, (BB AMRTE KRR, 3
e, BRFSEIL. REEIFTFHIRFL I, REN M RG 5E AL BT 46 A
155, MASBRFFHETIrAIPER, XRERIH,

S
+ GitHub |- fJ cascalog.checkpoint I H T{ i (https:/github.com/nathanmarz/cascalog-contrib/

tree/master/cascalog.checkpoint) ,

A
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9.6 f#fECascalogZEif]

YE# . Alex Robbins

o] &R

Cascalog L5581 T3 1R12, RARERAE R

S

FIM cascalog.api/explain pfify, FTENHIA AT DOT i, HAREA LS|, TUMECH
AT E B2l REPL, filan 9.2 7 “ AL #m# (BTL) 4RI AR ol
TiH

X
o

(require '[cascalog.api :refer [explain <-]])
(explain "slow-query.dot" (<- [?a ?b] ([[1 2]] ?a ?b)))

%ok, AR DOT XM, AFZFTAES, HERESHWITXTREZRFIN dot, &
#& Graphviz i TH.Z—, % DOT X5 PNG = GIF:

$ dot -Tpng -oslow-query.png slow-query.dot

HAEFTIT slow-query.png (ZnfE 9-1 fioR), BEEWIER.

Wit

Cascalog L1E{igmi%E . T Cascading L{Efit, Cascading (http://www.cascading.org/) J&—/"
Java J§, ‘B3 T Hadoop, FEH:TH FIRAVE E MG . DOT ST A i A ik Bl & — Lk
AR Cascading JCETEMEE &,

X HAY explain g TF £ SQL LB AR Y EXPLAIN #iy4-, explain & Cascalog T
ENHA LRI, #k1% SQL (9 EXPLAIN (it —+E, RBMEFIREFINA,

S e AR, R WA RS SRR, RSB AR I2ITE
THELEER Sy o Cascalog LEE A AERRE S, HIRE®EHRisirail, REER, R
JES UMM PR AFRIEE R, ARk 2 R IR T —k

PR AT EAZ R e A T T X1 A OB BRI ATRIAESS o XA LERRIOT, TR AT B A 25 WA e oz
Tt A, (HR s, sAEEERE AN B .

— &RV, FERTF Cascalog AR iR &, sEEMMCRE A THEREPIAES A, XEWELE
TAERRFE AR /N TT . A0SR —A et &5 4 ATE RIS AL 55 4 40 AN AR 1000
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i, LA R E LA — AW 68 72 TR, KB A~ I ] WS 4E 25 U] 53 B 1000
MENIES, BTSSR, FAERRBSMEREAER, mARERIT AL
BT, MBS RAEE-DHASHLIEUPEMESHIRFIL. R JLFIrA RS
TN, EFAEFR—PARLEE, IAIRE S /E Hadoop 1R 55 1B ER & h R, MRk
XA, kARG BRI R A S e U TREZ YA LY TAE, SRJEHACRHEI T HYIHZ) T
VEBA ARSI BRI IH 298 |

[head]
2.2.0

Hadoop:1.1.2:Apache

A 4

{ MemorySourceTap['MemorySourceScheme[[UNKOWN]->[ALL]]']['/88055b45-910d-4a9c-8c08-3efc2c118e83'] J

[{7}:UNKNOWN]
[{7::UNKNOWN]

[ Each('48b5b65¢-7223-4e30-872f-6fc179b617¢')[Identity[decl:[{2}:?a; ‘?b']]] ]

[{2}:74) ']
[{2}:74) ']

[ Each('48b5b65¢-7223-4e30-872f-6fc179b61f7¢) [ClojureFilter[decl:[{2}:?a; ‘?bT]] ]

[{2}:7a, ‘]
[{2}:74] ']

A 4

[ Each('48b5b65¢-7223-4e30-872f-6fc179b617¢")[Identity[decl:[{2}:7a; ‘7b']]] ]

[{2}:74 ']
[{2}:74) "]

[ Each('48h5b65¢-7223-4e30-872f-6fc179b61f7¢) [ClojureFilter[decl:[{2}:7a ‘?bT]] ]

[{2}:7a, ‘]
[{2}:74) "]

StdoutTap['SequenceFile[[UNKOWN]->["?a; ‘?b])']['/var/folders/kh/sjty4kr92ss3nhd34rqk4_Iw0000gn/T/
temp91749973832549848551383944437489451000]

[{2}:74) "]
[{2}:7a, ]
v

| [tail] I

® 9-1. slow-query.png
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S
« 937 “RARBM,
» Cascalog % # U7 1fii - #J “Cascading Flow Visualization” (https:/github.com/nathanmarz/

cascalog/wiki/Cascading-Flow-visualization) ,

9.7 Zf£Elastic MapReduce_Liz1TCascalog{E5

% Alex Robbins

o)
WA RERIEEAH, HEA Hadoop ERE,

-
fRRTE

¥ 5 3#b 1Y Elastic MapReduce (http://aws.amazon.com/elasticmapreduce/, EMR) #£ fit T %
FEiHHERY Hadoop £8E, Z(Hi ] EMR, fRFEZE—/ Amazon Web Services it ' (http://aws.

amazon.com/cn/) ,

B, B — MG S — > Cascalog 595, A A — L85 i GE 4% 5 B) 1 61 5 B 1)
Cascalog f£55. A& A A CWES, WarllE sl 9.2 45 “FHuBsEHms (ETL) &
RACHH AR

$ git clone https://github.com/clojure-cookbook/cascalog-samples.git

$ cd cascalog-samples
$ git checkout etl-sample

A T Cascalog W H )5, FTHH—/ uberjar:

$ lein compile
$ lein uberjar

BTk, PR JAR 5] S3 (A R4z 18 ETL A1, wii target/cookbook-0.1.0-
SNAPSHOT-standalone jar), #5 PR M A & C 3 S3, W4 %] S3 304 “Create a Bucket”
(http://docs.aws.amazon.com/AmazonS3/latest/gsg/CreatingABucket.html) F1 “Adding an Object
to a Bucket” (http://docs.aws.amazon.com/AmazonS3/latest/gsg/PuttingAnObjectInABucket.
html), EEX—HPE, Ul EERIEAREE, Ex i, ERE JAR BRI MRA
BARRINLE,

Z Ol PRI MapReduce 11:55, i&1)j[7] https://console.aws.amazon.com/elasticmapreduce/, %
# “Create New Job Flow” (/& 9-2) fE#EAFMES R TG, & “Custom JAR” fE55%K
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B, & “Continue” FH4ARIY JAR IO E RIS, “JAR Location” 5k Aif 1 &N /R
S3 12, “JAR Arguments” A&PATIREY JAR AL ARIET A % fBilan, M Cascalog
samples {CHD ZEH (5] T, S8t E BHATHI SR ER2 4, cookbook.etl.Main, —/>
A& AR s3n:// URL, Fi—A i 89 s3n:// URI,

BRI 0S8 D LRIRAE SR E M A BCE LT, L “Continue”, HEIFAE A
(REVIEW) [rBt, SRIEHFAEIRINES .

Create a New Job Flow Cancel [x

SPECIFY PARAMETERS

Specify the location in Amazon 53 of your JAR. Hadoop executes the JAR. You can specify its main class in its manifest. If you don't you
must specify a class name as the first argument of the JAR.
JAR Location*: clojure-cookbook/cookbook-0.1.0-SNAPSHOT-standalon

JAR Arguments*: cookbook.et|.Main
's3n://clojure-cookbook/books. json
is3n://clojure-cookbook/output

< Back * Required field
Continue 4

B 9-2: AHEFHSPEESH

FEALSSiafT5e ), TRILIZRERS I S3 ZRINETR . Elastic MapReduce VIR E—A H L%
&, ARAES BEA GBI TE R, el LA BRI,

it

WRVRA KR Cascalog t£55, NARLHTFLBITEN], LDHEH) EMR 2 — M RAFHIfFE
RTi%. 4 A CHY Hadoop EREFF SRR RN G 2R An R PRBELEAERECRFFARIC, X
AR . A A RTREMILIR, AP EMR B4 T3 Hadoop 4E7¥ .

S
o 9271 “FHEMEELAS N, (ETL) 48 RACEEAE", T M EIHE— /4> $HY Cascalog f£55 .,
o FELEMYY “Launch a Custom JAR Cluster” A% (http://docs.aws.amazon.com/ElasticMapReduce/

latest/DeveloperGuide/emr-launch-custom-jar-cli.html) ,
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AFHEDIERA F.OR— B, H—FEEREF AR —AHEY? —HFRve? f£IR
BIFRAZIEYE? A THELXFE.L, BATAKBEREEMRA. SHFOMTRERXRA C
MZIEHHF R EERR: “HEXMREE, AR ENR, Xt HEF T
0D F= v

BT IR, — 28 fth iy T H it hAE Clojure Wi HHBE, H Y& ok e /71 vl Sk, 5,
ENHE TS G A B, Bribf B A man e BT A . X ET AR
B, NTRIPRARTE AR, BT e R AN G I 0 AR R A AT

VAN, BAEMIAAE Clojure #EIX g $hmiifl,  AMTIHF4A FEE X el R B IEA, 3
EROA BT FORBIERFRAE. LJLAE, —2E80R, a REPL AR, TR
PERMNAAT TR R, E2RE 0, b TIeush KX ERIZEA.

AFNR T UL ABA , RETRNEZPAAAR, (Hl 54 i 2 R TR & ) B
Rk, [, BEEIRNIEIE TRk L PR, R Tl &8, X —
ARG, FAHEARIRIERE AT SO manf], #BREEAT P RE TR, &
B PRAGINA R A B
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10.1  EHETilin

E# . Daniel Gregoire

] &
MR Clojure FRASHIIRSIHATC,

RRFF

£ clojure.test fiy 23 [Al 1, Clojure i & T — ATl HESE, EfEft T —2e 0 Ak
A B, RS, MESER, U ORHRNIRE N, hTRE, Rikf—
A~ capitalize-entries (%L, FMLStRPAVIEF R TR KRS, ZEMIKIZAE, wH
clojure.test/deftest & . —/ ik

33 fr4%230E] com.example.core Hif—A~ R %L

(defn capitalize-entries
"Returns a new map with values for keys 'ks' in the map 'm' capitalized."
[m & ks]
(reduce (fn [m k] (update-in m [k] clojure.string/capitalize)) m ks))

;3 The corresponding test in namespace com.example.core-test
(require '[clojure.test :refer :all])

33 EFOERIMIAAr 2220, sy crefer By B Rdr #25[A]

;5 (require '[com.example.core :refer :all])

(deftest test-capitalize-entries
(let [employee {:last-name "smith"
:job-title "engineer"
:level 5
:of fice "seattle"}]
;5 Passes
(is (= (capitalize-entries employee :job-title :last-name)
{:job-title "Engineer"
:last-name "Smith"
:of fice "seattle"

:level 5}))
;3 Faills
(is (= (capitalize-entries employee :office)
9N

H clojure.test/run-tests FRERIZITINR .

(run-tests)

55 -> {:type :summary, :pass 1, :test 1, :error 0, :fail 1}
55 *out*

;3 Testing user

3
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;5 FAIL in (test-capitalize-entries) (NO_SOURCE_FILE:13)

;5 expected: (= (capitalize-entries employee :office) {})

B actual: (not (= {:last-name "smith", :office "Seattle",
B :level 5, :job-title "engineer"} {}))
;3 Ran 1 tests containing 2 assertions.

;3 1 failures, 0 errors.

it
HTTTHY (-4 clojure. test {1k . E MR T MU BLIE. LERATEUN T T LAY Js
K, BRI,

'E‘S‘é ATUASCRERT 5 R Mt R, SROEEE A28, REZMT S IR st
RAMIK, wh B R —Bd Jﬁﬁ’ﬂi‘ﬂu_, IR BRI AT -

(is (= (capitalize-entries {:office "space"} :office) {})
"The employee's office entry should be capitalized.")
;3 -> false
55 ¥ out*
;5 FAIL in clojure.lang.PersistentList$EmptyList@l (NO_SOURCE_FILE:1)
;3 The employee's office entry should be capitalized.
;; expected: (= (capitalize-entries {:office "space"} :office) {})
S actual: (not (= {:office "Space"} {}))

T ARG capitalize-entries IXFRY RS, T2 LATIG], ZEERERRHBINL K
EIIZCUHAG, iE#EH clojure.test/are %2

(deftest test-capitalize-entries
(let [employee {:last-name "smith"
:job-title "engineer"
:level 5
:office "seattle"}]
(are [ks m] (= (apply capitalize-entries employee ks) m)
[] employee
[:not-a-key] employee
[:job-title] {:job-title "Engineer"
:last-name "smith"
:level 5
:of fice "seattle"}
[:last-name :office] {:last-name "Smith"
:office "Seattle"
:level 5
:job-title "engineer"})))

are BRS80S T —Fhll s é%i#%ﬂﬁ’]ﬁ% ks DAJe—/NMesf & m, Hixtk
BN R SR 1Y employee M 2578 FH capitalize-entries, Wi=iRBI{HZ%T

AR IEERE S 24 6], B8R IRMACIEEFIE O, Bkt T/ mmmhn
[:not-a-key] employee Wi =%}, &b NullPointerException,
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MG H A IRAT A AIESHIMIRAESE, Clojure INEERYIT = B /D H.IG 8, is il are 2%
MR RGN B (MU, X eFnXGR B REA I false A nil, I
Wt ). teoh, HrILIRE thrown? B thrown-with-msg?, MIXFA-THHINY java.lang.
Throwable (FHIRBLRH) :

(is (thrown? IndexOutOfBoundsException (nth [] 1)))

AW ERRR Z E, clojure.test g kL, MRz T 2Rz /5IAMH—
SEpR %, {F test-capitalize-entries MIXH, FM17E L T — Bl EHY employee MLift 3%
SR, AR AT CAE M — A Bl R B e “MNASEE T (fixture), A SMBEE,
EL AN 3L =, Clojure.test/use-fixfures [ % & J5 & L Clojure V£ M e85 wT LAAE M
WArfEwiA A, SEBA G2 RIMNIREFR ERA, TEEFE ORHER T =4
DA 2 B R

(require '[clojure.edn :as edn])
(def test-data (atom nil))

3 BEWAE—/ test-data.edn 3¢+

(defn load-data "Read a Clojure map from test data in a file."
[test-fn]
(reset! test-data (edn/read-string (slurp "test-data.edn")))
(test-fn))

(defn add-test-id "Add a unique id to the data before each test."
[test-fn]
(swap! test-data assoc :id (java.util.UUID/randomUUID))
(test-fn))

(defn inc-count "Increment a counter in the data after each test runs."
[test-fn]
(test-fn)
(swap! test-data update-in [:count] (fnil inc 0)))

(use-fixtures :once load-data)
(use-fixtures :each add-test-id inc-count)

;5 Tests...

PRATEA AR B R A B T — A8, B INRE A — A2 4ol e, (ERTEAr 6+
AR IR PR A test-fn, LA inc-count 4 fil, X AT B A S5 2 PR test-fn iR
e, MEEXAEE, REWEMTHE (BD “f—2ETE), ARG E deE 2 e L
VEZRib A2 G test-fn (35ELER add-test-id BRCAN inc-count pR%L ), Tfj clojure.
test/use-fixtures £ & VAN SEEES], oo MMM B R EOT T-dr 22 TR i Y
AR s it —ik, @A s T—k,

G, EEZIPRE T anfa & B4 Clojure MR B 25, PREZE B LR B A8 —E
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, AHARSATIXEEE M, X — G IREE, R4 Clojure LVF/ERASENIEfTHb 5 &
Xuﬁlﬂ'ﬂmﬂﬁt AR BLAZ MR ACHD A — A S B o, RAETRERIRHE (Bt k
FOMPX A ) A BNE] IVM 28848 . ARE BRI iy 4 23 18] Ky 4 M0 Y iy 44 23 18]
£ 58, X FEL T <project-root>/src/com/example/core.clj Y 31, iy 44 %S 7] & com.
example.core, TR MR SC{4:4E <project-root>/test/com/example/core_test.clj, iy 4453 A%
com.example.core-test, ZE¥EHIJRICRD AL B RN RS IR, UARETEETEIVM
2 v, PR N 1% F Leiningen (http:/leiningen.org/) & Maven (http://maven.apache.
org/) XAERIATEE T HoRALARIITE,

£ Leiningen H, M ACHD I ERIARY B & THZ BY <project-root>/test L&, kW] LLLE My
47 lein test RizfTHHAIMAA ., AHHEMEIZE, lein test &R ATIH T A
NI -

$ lein test

lein test com.example.core-test
lein test com.example.util-test

Ran 10 tests containing 20 assertions.
0 failures, 0 errors.

FRR % Leiningen 17K AIVERE, 5t only LI, 4 52 A PRE R iy 4 %5 7] 8 BA £
gl*d\:

# BT i %2 1]

$ lein test :only com.example.core-test
lein test com.example.core-test

Ran 5 tests containing 10 assertions.
0 failures, 0 errors.

# B THAREE I

$ lein test :only com.example.core-test/test-capitalize-entries
lein test com.example.core-test

Ran 1 tests containing 2 assertions.
0 failures, 0 errors.

» clojure.test [J API 3C#4 (http://clojure.github.io/clojure/clojure.test-api.html) & T 1%

BT MHEZE IS B,
o AR URAE A AYE Maven, #tJH clojure-maven-plugin (https://github.com/talios/clojure-
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maven-plugin) K3izf7 Clojure Mk, XK A I Maven Frif ) sre/test/clojure H 5%
H i Clojure T, 1EA Maven #9 % AE Ay I test [ BEAY—EB 4y, PR AT AE Mt
i FiZ3FHM:RY clojure: test-with-junit B, A Clojure MR A 5 JUnit KU AR 5% H o

10.2  AMidjelliz

YE# . Joseph Wilk

o] &R
TR —AEHEGHAT R ICINR,, BEK TINDBERT <&, 20 HTTP ARS Scks %,

RRFTE
{#i FH Midje (https://github.com/marick/Midje), ‘BA&—MIKHESE, LT L2875 Pk Bl
B, IR EIREE R, EARSA], M lein-try J55) REPL:

$ lein try midje clj-http
Xa— il g, Bk E HTTP 1K

;3 com.example.core fiy & a3 [0 I —/ R 5L
(require '[clj-http.client :as http])

(defn github-profile [username]
(let [response (http/get (str "https://api.github.com/users/" username))]
(when (= (:status response) 200)
(:body response))))

(github-profile "clojure-cookbook")
55 -> "{\"login\":\"clojure-cookbook\",\"1d\":4176246, ...}"

SR github-profile pf %, gk 78 6 b7 B9 Ik fy £ 25 [, H midje.sweet/facts 1l
midje.sweet/fact & X —/Mlixk

;3 {F com.example.core-test iy as(a]H-----
(require '[midje.sweet :refer :all])

(facts "about successful requests"

(fact "returns the response body"
(github-profile "clojure-cookbook") => ..body..
(provided

(http/get #"/users/clojure-cookbook") =>
{:status 200 :body ..body..})))
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Wit
£ Midje H1, facts i —BAiR FI—HM WG K, 1M fact BB RAVMNK, fact HPiY
Wi T

;5 actual => expected

10 => 10 ; JX&iliid

10 => 11 ; E&RM
Wi ST A 5 R ZBINRHESRE — s, {E fact BN, BAMSHAEIRAE, it
I TIOR3 7 2R

Midje RIZHEEALL (mock), ANHRHEHE (stub), provided 5= {4 P45 R BT A B HHR 4 25
VAR, MAAREdIE . B SWTE R TIRIBERTED:, HEERA AR

;3 <function call & arguments to match> => <return value of function>

(provided (+ 10 10) => 0)

HE, XEERAREAM (+ 10 10) WA, MARE TR, x—rREZ, Wld
HILR A RBOR AR AR E, BREAGIARX N, AR ICAL, Midje A&
VAFZ e %L, AR IR 0, £EAn{A] VG Bt BAUl e KO B E I 5 18T, provided S SUASEHLL
BB RiG, Flan, ERimEmRR G Rd, S TENRER, x4HFREEF Midje
LT http/get FYIRH, S ZE URL LA /users/clojure-cookbook £5 /2,

55 T

(http/get #"/users/clojure-cookbook$")

HE S UL

(http/get "http://localhost:4001/users/clojure-cookbook")
55 B

(http/get "https://api.github.com/users/clojure-cookbook")
Midje $2HE TV 2 VCRCTARAT B £, T LI SR DE B AL R A 24

55 ICECELE 1 ISR
(provided
(http/get (contains [1])) => :result)

53 DCEC—ANERIR o, B4 EIRE true
(provided
(http/get (as-checker (fn [x] (x == 10)))) => :result)

55 PRS2, LR A
(provided
(http/get anything) => :result)
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TE REPL A1, {RAJLABFSEHTA Midje BIRGAS 45

(require 'midje.repl)
(doc midje-checkers)
55 Fout*

;3 midje.sweet/midje-checkers
;3 (facts "about checkers"
HH (f) => truthy

HH (f) => falsey

HE (f) => irrelevant ; or ‘anything’

HH (f) => (exactly odd?) ; when you expect a particular function
HA (f) => (roughly 10 0.1)

HH (f) => (throws SomeException #"with message")

HH (f) => (contains [1 2 3]) ; works with strings, maps, etc.

HA (f) => (contains [1 2 3] :in-any-order :gaps-ok)

HH (f) => (just [1 2 3])

HH (f) => (has every? odd?)

33 (f) => (nine-of odd?) ; must be exactly 9 odd values.

HH (f) => (every-checker odd? (roughly 9)) ; both must be true
HH (f) => (some-checker odd? (roughly 9))) ; one must be true

PRATRECLAEER], MG R, IATAT . .body.. MiAEEEMRE, X2 Midje
ﬁm%i?ﬁhmmMmmo

TCHBOEAEMAMA SIS R AT BRERIRON, AR, TUHEESR ot
(REERBA AT, FATAROERIEIRE, S ErTRER: B Al A ERTN AR, (8
FMIHIEF, BAPEARD . body. . gttt o, FATHSGLEEREIIAZ,

SAEIFA I H N Midje, SREJFF R RIIOCR RN [midje "1.5.1"], {EJFRAEMH
R [lein-midje "3.1.2"1, {RAY project.clj MiZB AR AGIXAE
(defproject example "1.0.0-SNAPSHOT"

:profiles {:dev {:dependencies [[midje "1.5.1"]]
:plugins [[lein-midje "3.1.2"]}})

Midje T%ﬁ?ﬂﬂﬂllﬁfﬁléf_ﬁﬂﬂ'lﬁ it REPL, St ORI RE CLAEMIIAREE, st
Leiningen, Midje SZPr L gk5h it REPL, E%k%ﬁfﬂﬁ%ﬁﬂﬁ BT A — ﬁ
A HW T, A midje.repl/autotest B4, ‘AW RS, FHRIAHHY
AT, ARASEX LA, 4y H BhEHHS TSI «

(require '[midje.repl :as midje])

(midje/autotest) ; Start auto-testing

;3 Other options are...

(midje/autotest :pause)

(midje/autotest :resume)
(midje/autotest :stop)
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A T Midje, {REBFTEAE REPL HHfitiF £ i, % 7R 2158, /e REPL 1247 (doc

midje-repl) , (i midje-repl BUSCRYFIFHE

PRt T ULl i Leiningen B4 {4 lein-midje ({% A fi$e 2 I FE project.clj ik n) Kiztr
Midje, lein-midje RVFRLAARIFRLE Risfrmlik, BIFTAMIA. — A4 rpra ik,

/> 2 A TR IR
# s TP A R

$ lein midje

# T —Hay A2 R AN

$ lein midje com.example.*

# IBATEEARRE fir 4 %S R R I

$ lein midje com.example.t-core
7

o 10.1717 “BAICMAR”, THELE Clojure FRiffA T8 £ B A BTG B
» Midje 9 GitHub ftiZE (https:/github.com/marick/Midje) ,

10.3 BITREHVLA N BT R T

YE# . Luke VanderHart

E
v BRI FHBEALA: B AR — A~ 40, Wit B ERTA Rl Rervy = T &PRE 1K,

RRAR
Jl test.generative FERH4RE BRALIEIA , FHBEHLA: SEHIERINAE .
BEREEA LG, H lein-try J53) REPL:

$ lein try org.clojure/test.generative "0.5.0"
BREVRITEMR TR s, BRI A S TR EA T

(defn mean
"Calculate the mean of the numbers in a sequence"
[s]
(/ (reduce + s) (count s)))

MY test.generative X% mean HHE L T — A HA& A (specification) :

iz
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(require '[clojure.test.generative :as t]
'[clojure.test.generative.runner :as r]
'[clojure.data.generators :as gen])

(defn number
"Return a random number, of a random type"

[1

(gen/one-of gen/byte
gen/short
gen/int
gen/long
gen/float
gen/double))

(defn seq-of -numbers
"Return a list, seq, or set of numbers"

[1

(gen/one-of (gen/list number)
(gen/set number)
(gen/vec number)))

(t/defspec mean-spec
mean
[~rexample.generative-tests/seq-of -numbers arg]
(assert (number? %)))
2447 mean-spec #A%1EHH, HEiE clojure.test.generative.runner iy %3 (A run 5
B, BABITEA SRS, w2, DL UL RARY var:

NI & A IE REPL iz 4T i 71 A5 T -

(r/run 2 5000 #'example.generative-tests/mean-spec)
;3 -> clojure.lang.ExceptionInfo: Generative test failed

X Bon T A GRS A7 R . Y B A1 9k 1R A Clojure 15 B R 5% (infor
mation-bearing exception) HIE(HRIRI, R ESWENZTHRILG], > e ex-data 4
IR B AR 2

fE REPL H1, 2Rt A WAL i% 570, WTDAMIARIR I *e FF SR BUS Bl U A . X
VA ex-data, KpiR a5 RS EE R AR GIAE B .

(ex-data *e)

;3 -> {:exception #<ArithmeticException java.lang.ArithmeticException:

HA Divide by zero>, :iter 7, :seed -875080314,

HA :example.generative-tests/mean-spec, :input [#{}]}
XEW, (UE7RER)G, M HBYLER T -875080314, #EMlek 5k A T #03 1EAEA,
M ERECH 0 ek,

ARG, RIERE % KB, Ak (count s) 40, mean eRECH: R AERRECH 0 1Y

376 | F10E



&, HE mean AECRACBEXFME L, BEIZ6IE .

(defn mean
[s]
(if (zero? (count s))
0
(/ (reduce + 1.0 s) (count s))))

s, oK .

(r/run 2 5000 #'example.generative-tests/mean-spec)
55 -> {:iter 3931, :seed -1495229764, :test testgen-test.core/mean-spec}
{:1iter 3909, :seed -1154113663, :test testgen-test.core/mean-spec}

RAF AW, ARy BCHT 5 FPRRIA, PIASEREE R A BE T2 3900 RIS, BEAIBEIE
AT B LR BT 5 SR

1tig

R IR E AR E A sy defspec IEAA S (@ 0 TAEKAM), UK TA
REENLEE . XA, R A ey BB AR T clojure.data.generators iy &4 23 A Y
PR A B A B R B

A A BB 28, IR BIBEALIE. AN [R]HY BR B0A A [ 2 R A £ 318 . clojure. data.
generators iy A= A& T B A Clojure JFUAER AL S HIAE R G S, BREES T2
B, BENLM N — I P, Bilan, R (AT one-of BR%L, EHEZ— LB RS R
B, MHBEHLERE— /M E.

defspec 22 =2 — A FRMEE, —NSEBHMEUY], DR—/1EF, &4
C RSN II=P5W

TF 0 e Bt SR R e B, AEA IR R b, BRI 20k, BRI AN
FIME

RIS — O E SR AR R, XTI R BRI 4. A BRI
PHA L Akde . HARRUL, ERIXA tag TUEHREE, WehH]—A A i 2% o B 58 2 B E 44
PRo AR R IR 2 &% R % e B0Rr, EoREAE A 2 BB LI, I%MER B O B AR B
a BRAL

A{AH :tag ?
IRT x4 ) ttag LEAER — LB A, @F, tag R—ANEHEF, B9—AIJVM
£, /& test.generative ¥, ¢ N iZA—ANF L, & w R4 AN FH AT R
A EG4E
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RixAr 7 XA IR itag, £ER T LR A, test.generative £ &2 % 2| QuickCheck
B9 )5 K, % B % R Haskell 5 45, B 4 Haskell 2 32 £ R fo & £ A 4, BT
QuickCheck 4% 3@ it £ & & % 31 2 VA A § 4o i £ s Hr A 5048 ,

£t Clojure ¥, IABRAXAANLE, ATRIAABLX, ARRit{E, 4 test.genera
tive ¥ L FXF, :tag RAFEFRHALLEY, MAR—NHK, CRO-NMEAUY
st %, Wiz AR E R ARAEAR S A F 8y,

defspec YL R ME —FRAX, ENMELLERAAMERIH T . BEBKNIK
LR T, A LR, SRRt S e, Hib gl e 5k R{EFEE] %, &
HUR I, XA RA WS, PIEERE — A8, BRI ERAENES, )
TR

test.generative S{EGHNRITMIX Z A — A G, EAef @Mt sEizirif
FRE ST, MR EB TN A, REHEXBM RN, SiTRTRELH. BEYLHE
FURINR . XA REPRIEMNR I AT @ e i, LRURBEARIENG UL, 7Ed AN Z (A4
Ho B, ORATCAETE R LS T 5 #beh, (40 B — /NI A, 7ERRER R
MR%s o bamEETiZARS, HREFTRMEAE Lo 2—EE (Z2455K).
BTN
FEFF R M, i REPL i@ 1@ # & i i, (02, &AW 2 HMbgR (il
288 F (commit hook) =ifE CIARSS & 1), FHElL @A frstriik, HTFxA B,
test.generative fF clojure.test.generative.runner fy a3 A2t T —4> -main H %k,
Z—ARENHREAG ST, NhHREVE AN, BEXEAENITA Clojure
iy 4423 ) AR R AR BN RS BB, TN,
Biltn, AnR AR A N AE Leiningen J5 H /Y tests/generative H 3%, 5t rT LATET H AR
HoxT, izf7 T ar A ATl .

$ lein run -m clojure.test.generative.runner tests/generative

R 7S BRI S 1T Y58 B, W LA 3 clojure.test.generative.threads /1 cloj
ure.test.generative.msec JVM £ G @M, Ik LBEF2 17RO R, {# H Leiningen
i, VREALE project.clj HY : jvm-opts FH % BIX SEGET, (RIXHE:

:jvm-opts ["-Dclojure.test.generative.threads=32"
"-Dclojure.test.generative.msec=10000"]

clojure. test.generative.runner/-matin $ {3 XA XIEHIZ K, FHRIE BN DRIETT.
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S

» GitHub L) test.generative TiH (https:/github.com/clojure/test.generative) ,

* QuickCheck Haskell /& (http://hackage.haskell.org/package/QuickCheck) ,

o 10471 “FHSERWMAIE”, I T SimpleCheck, B —A~ & T JEHERY Clojure M4,
L test.generative 5 —LEH &, H —LEMFFHIDIRE.

104 IHRESFXRMHE

Y£# . Luke VanderHart

| &
AR E R — g, BN TR R ARBRE AR, TRk E XL @AY R A G .

PSS

i Jfl simple-check (https://github.com/reiddraper/simple-check), XA&%l%} Clojure B9—/~)&
PR IA R, BREWS “45/N BAIIIE DL, R S8/ MaA .

FARGE AR S, sk AE T H (R §$15¢ & HP % B0 [reiddraper/simple-check "0.5.3"]1, %
REPL 23 lein-try;

$ lein try reiddraper/simple-check
BRI, D HRECRIR . XANEFER T A gE s, BitE— RPN E5
ZH:

(defn reciprocal-sum [s]
(reduce + (map (partial / 1) s)))

MR ARD A 5 .

(require '[simple-check.core :as sc]
'[simple-check.generators :as gen]
'[simple-check.properties :as prop])

(def seq-of-numbers (gen/one-of [(gen/vector gen/int)
(gen/list gen/int)]))

(def reciprocal-sum-check
(prop/for-all [s seg-of-numbers]
(number? (reciprocal-sum s))))

: BHER, simple-check #E “REE” /b, Mk “2R7 Hvh, E—rREE.
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seq-of -numbers & B B2, H simple-check.generators fiy 4 23 [A] FR Y JE A BOHE A 2%
FIK o

T4 test.generative, simple-check I B A — R EHE EE, B
TEEZR, N —ERE, ACE L TREVUE R ™4, MEEXLT
AN ER “RER” RTRERBI R,

A VE S G 2 1Y simple-check Az g 3% (i AS A& J Az Az ik 2% 19 1] B 4]
&) B TASLGIYERE, HATLLAfE simple-check iy GitHub GUif (https://
github.com/reiddraper/simple-check) _H3 5281 SCAY .,

KR EIMNIAAE ] simple-check.properties/for-all i LY, B —FiatE L, B
ZRPEHA (KT let & for), HrE LR REMERER NSNS, =
—AFf, ERPSEbREE T UARFEREM:, BITSAURE true, X —HFHERIER
fig st MIRAY 7E 245 1

BLafTIRK, SV simple-check.core/quick-check %y, [nl'Efish e LAY IR :
(sc/quick-check 100 reciprocal-sum-check)

quick-check $52 —SEREARTE ML E SCRIAT . JBMEE LAY TR Bl S & Hb AR A, SR
—ERENLE, BRI E RS ERIRErF 5 L,

RMIFELEREF], reciprocal-sum (A —/~ . 20kt 0 HILER A FSId, BEH
HOBRECH 07 AUEEIR, quick-check iR Bl —ANEIREEA, JER T X AR .

{:result
#<ArithmeticException java.lang.ArithmeticException: Divide by zero>,
:failing-size 8,
:num-tests 9,
:fail [(500 -81 -2)],
:shrunk
{:total-nodes-visited 10,
:depth 5,
:result
#<ArithmeticException java.lang.ArithmeticException: Divide by zero>,
:smallest [(0)]}}

THER O fE, BE IR
(defn reciprocal-sum [s]

(reduce + (map (partial / 1)
(filter (complement zero?) s))))

T, EEHI T
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(sc/quick-check 100 reciprocal-sum-check)
55 -> {:result true, :num-tests 100, :seed 1384622907885}

Wit

simple-check F—/EH A HAVR A, EACOR B S EMIRR AT AFEA, 1 H IR 5] 5
INRIRIGCHEA, filan, FERTE P RGIRR P, B AT HEL o b, #& S8Rk,
B, MNEFFF (G 0 0 -8 1 -2), MFAFEIIELI 0 R, RA T fEHN
BOAAns, hir st B T REHAE 8L, B 5. simple-check iR [al fy AN AR ERAY Ak
A, AR EA, EERSBERFR. FEA —MMASSER, XRAH, 2
A AR i B SRR, i EL, BRI ARG J, BB/ B VS Rk
A H

test.generative FM1 simple-check

R f .4 2 & %], test.generative (/& 10.3 H4£41) #= simple-check H # % &£
B, CIARE RIS F O AN $38, MR R &, 7 XA A
iy N Aok b oL SRRk L 09 Bt Rsu T, T AR ARG R4,

122, Blh—XteegRs, simple-check frik & Z ATk & W9 A ML, % test.
generative & % —kiB %) & N3 % M., /2%, test.generative #9444 m B2 ) 2
W E K, XATUME TR, XiLCMNERAE, LEHY LA,

test.generative LAt 4G M KEBAT % kX, ™ LN KBTS KN, A
HEGIEERY, AR % BAEBTRTE S 40X,

®E, CMNHEHMALG T &, e RAIARERL AR KEANHEK, BEHAEELEC,
AR Z B & TR THERER: AR S KRS AR, ERABANEA EH
R, FRERBRAEREENTRER %,

A

o 10.17% “Ecmhk”,

o 10377 “WTREH L A AT AR,

* simple-check I H T (https:/github.com/reiddraper/simple-check)

e “Introduction to QuickCheck” (http://www.haskell.org/haskellwiki/Introduction_to_
QuickCheck2), Tf#Ja% simple-check [ Haskell R E £15 A,

10.5 E1TEF MR

YE# . Matthew Maravillas
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l‘ﬂ%ﬂ
s TR T &S I,

RRFHE
ﬁli clj-webdriver & (https://github.com/semperos/clj-webdriver) f#F Selenium WebDriver,
XLEPRAEAEE SRR 23R8, H clojure. test SRR R FHIAT A,

SEARSRASLA, w1/ Leiningen T A .

$ lein new browser-testing
Generating a project called browser-testing based on the 'default' template.

&8T5 B 1Y project.clj 3Cf, & T HIXA:.

(defproject browser-testing "0.1.0-SNAPSHOT"
:profiles {:dev {:dependencies [[clj-webdriver "0.6.0"]1]}}
:test-selectors {:default (complement :browser)
:browser :browser})

$: Tk, fE test/browser_testing/core_test.clj HF s il— /> 1] BL Y Selenium MK, BEBH
N

(ns browser-testing.core-test
(:require [clojure.test :refer :all]
[clj-webdriver.taxi :as t]))

55 WISRAIINARE R, B — AR IEZh#
(defn selenium-fixture
[& browsers]
(fn [test]
(doseq [browser browsers]
(println (str "\n[ Testing " browser " ]1"))
(t/set-driver! {:browser browser})
(test)
(t/quit))))

(use-fixtures :once (selenium-fixture :firefox))

(deftest ~:browser test-clojure
(t/to "http://clojure.org")

(is (= (t/title) "Clojure - home"))
(is (= (t/current-url) "http://example.com/")))

(deftest ~:browser test-clojure-download
(t/to "http://clojure.org")
(t/click {:xpath "//div[@class='menu']/*/a[text()="'Download']"})

(is (= (t/title) "Clojure - downloads"))
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(is (= (t/current-url) "http://clojure.org/downloads"))
(is (re-find #"Rich Hickey" (t/text {:id "foot"}))))

XA R 52 B AAE GitHub  (https://github.com/clojure-cookbook/browser-
testing) b, TEAMZH —GaEIA, R EFRATIERE.

$ git clone https://github.com/clojure-cookbook/browser-testing
$ cd browser-testing

FEAT 2 A Tis AT IIR
$ lein test :browser
lein test browser-testing.core-test
[ Testing :firefox ]
lein test :only browser-testing.core-test/test-clojure

FAIL in (test-clojure) (core_test.clj:20)
expected: (= (t/current-url) "http://example.com/")
actual: (not (= "http://clojure.org/" "http://example.com/"))

Ran 2 tests containing 5 assertions.
1 failures, 0 errors.
Tests failed.

Wit
N 58 5 DR 5 UE 1oz AR P AT A4 S48 BRI B & o — 2. BTN FAR i O SN AT
s BRARAERSE & hiE g — A

FED B & v T TR A Z RV B AR S5 . BT 5 @M e, 52 B i iy
i) A AR vl RECiL A BE . A SR S MK HR R B —Bdthiztr, I HAR LR
th, SECTEIAIERFEMERMRK, H2, Azt ANiekd, XeF T
AP E AR, Blan, T TR EMRE B bafife — 2 s, ifn B sh bl el et &
ts, B ERARA MO O B AT I

BLLE Clojure HZm B M YL 2 MK, 5t cli-webdriver FEFNREMAIMIAAESE, % clojure.
test, clj-webdriver % Selenium WebDriver # fit T — /> f& i i Clojure $2 1, WebDriver
A THE, HTEGA b iohiE, FFE—LeMnrEcE, A RefH Selenium
WebDriver 8¢ clj-webdriver FI{RELEAIN T &%, £ W Selenium WebDriver fJ3C#Y (http://
code.google.com/p/selenium) F1 clj-webdriver [ 4k %k 1 i (hitp:/github.com/semperos/clj-

webdriver/wiki) .

FERAMIR Z i, )T LASEAE REPL 22K clj-webdriver, H] lein-try JF4h—ik 21K
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clj-webdriver [ REPL;

$ lein try clj-webdriver "0.6.0"

@

FI| H clj-webdriver.taxi/set-driver! %, & # Firefox WebDriver 52 Bl (2 fth 1% 15
& :chrome 5§ :ie, (HENTVREFRFEE LIXE) -
(require '[clj-webdriver.taxi :as t])

(t/set-driver! {:browser :firefox})
53 -> #clj_webdriver.driver.Driver{:webdriver ...}

SHITFUREEIONEE , SN 4, 221 cLi-webdriver. taxt fr 4%l Ay — s
.

B &

(t/to "http://clojure.org/")

(t/current-url)
55 -> "http://clojure.org/"

(t/title)
55 -> "Clojure - home"

(t/click {:xpath "//div[@class='menu']/*/a[text()="'Download']"})
(t/current-url)
55 -> "http://clojure.org/downloads"

(t/text {:1d "foot"})
;3 -> "Copyright 2008-2012 Rich Hickey"

528G, M REPL FRaEH A 52 .
(t/quit)

PRAGIAF (X 2E R Bk R N &%, IR BizfT. A THAE, RIZIZM clojure.
test AR HE B 150 B N Y 2% R gl ANt I A AL B

clojure. test/use-fixtures LLRAEMAMSLIMIKHT G 2T A%, S0 F B A~ iy 22 il A9
RIEA— Mk, EERRBfTRE. HEME—FTR, BEOAEA-NRARE B s &
BIR%,

selenium-fixture PHE{# F clj-webdriver [ set-driver! FHEE Bah R &, ZN % &
HIRMEG BRI XTI E, RGNS R isirar a2 [ i, HH quit sEECCH

1A B

(defn selenium-fixture
[& browsers]
(fn [test]
(doseq [browser browsers]
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(t/set-driver! {:browser browser})
(test)
(t/quit))))

(use-fixtures :once (selenium-fixture :firefox))
f# 1 once MK B Bk & W 25 AR S EE AN MK Z R RFFRY, FEEX—ARELE,
AR B R R P BIAT A, ARS8 S M5 M 0R X — A, LR I — A FE R A 3 5
weRETF R, Blan, PRATREMIERFTA cookie Bk BIFEATHE TR, AR A B E, IRAIFEHR
P B R R AT ATEA reach M E.,
BEHIRRBMIR, &I B Y project.clj X, 1E :dev Fi:AiiA Fh A& clj-webdriver,
FAF :test-selectors Hfj 5[ :default Fl browser:

(defproject my-project "1.0.0-SNAPSHOT"
:profiles {:dev {:dependencies [[clj-webdriver "0.6.0"]1]}}
:test-selectors {:default (complement :browser)
:browser :browser})

MR RE 25 LEUR RS HAT LA . X BERH (B0 30 Y2 23 MK SE AL HR ) . 3 2% 84T
A BA IR RN B 4 B

EXAGIT-F, REMT —/PnEEEss, HEck TEIME. Bl :browser EHF & HIT
BEH :browser JEACPESEARIT AUARLE MK, BRINAYIE TR &5 DAL K HEBR 47 A X FhbRiE B9 B
HRR,

AT INREE EAMRERERS, skl DA SR T . IEIAAITLE.

(deftest ~:browser test-clojure
(t/to "http://clojure.org/")

(is (= (t/title) "Clojure - home"))
(is (= (t/current-url) "http://example.com/")))

THER, ~browser JLAHRM AEMIA o X AMAKHARE A — &R, RAEEHE
A ML 2 i A 5817,
XA, AR (E REPL S238 v —4¢, RSALE—4> URL, &4 BIIFREF1 URL,
FEAT A FTPITIXAMAR, 1] lein test (P ML 25 245k .

$ lein test :browser

lein test browser-testing.core-test

[ Testing :firefox ]
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lein test :only browser-testing.core-test/test-clojure

FAIL in (test-clojure) (core_test.clj:20)
expected: (= (t/current-url) "http://example.com/")
actual: (not (= "http://clojure.org/" "http://example.com/"))

Ran 2 tests containing 5 assertions.
1 failures, 0 errors.
Tests failed.

RIEHE, XAMIR LR, H http://clojure.org/ f% http://example.con/, ‘E:Hf

@ NN

AR A, fERZHE M, Rin#—4> URL, S5 H, FHUUERN R
FFHIAT AR AT, 55— K SIZ R A
(deftest ~:browser test-clojure-download
(t/to "http://clojure.org")
(t/click {:xpath "//div[@class="'menu']/*/a[text()="'Download']"})
(is (= (t/title) "Clojure - downloads"))

(is (= (t/current-url) "http://clojure.org/downloads"))
(is (re-find #"Rich Hickey" (t/text {:1d "foot"}))))

FEXAMIA A, FEAN# URL J&, %8852 fiy sl i — > XPath Hefeas & (LA, h T%
UEFUHAY TE e, MK T ARSI URL, SHQFESE —AMikh—4¢, e, Bk
B ERRAE B #foot TTRAVICANA, FHERIEIZSCAREE T I A5,

clj-webdriver {2t TVF 2 HAthTheE, SKBLSM AR H, ELHEE, 20 cli-webdriver
M4 T (http://github.com/semperos/clj-webdriver/wiki) ,

B

¢ clj-webdriver ) GitHub ftH% 7 (https:/github.com/semperos/clj-webdriver ) 145 T i

 Selenium PR EH T (http://code.google.com/p/selenium) ,
o 10177 “BITMRR”, THEALE Clojure Fiif A7 BTl AYE 215 B,

10.6 EBERRBHIT

YE# . Stefan Karlsson

3]

e

R

R IT, DME TR erEfitt 2.

]
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BRTE

FI| Fil tools.trace & (https://github.com/clojure/tools.trace) FJ—HRE “iBE:” EAECFNZ, £
Rz i g A2

TG Z AT, ol :development ki ik v 75 4 [org.clojure/tools.trace "0.7.6"] {E
Jy I B i< & ({E [:profiles :dev :dependencies] & 21 [ & ', i A~ /& [:depen
dencies] J&%2) ; B3, H lein-try J2%) REPL:

$ lein try org.clojure/tools.trace
FEPATI EEAS A BL/ME, 3k clojure. tools. trace/trace i R A %hE1%(E :
(require '[clojure.tools.trace :as t])

(map #(inc (t/trace %))
(range 3))

55 -> (12 3)

55 Fout*

53 TRACE: 0

55 TRACE: 1

;3 TRACE: 2

FEMAEZANE, XARKBER LT3, WEBENSWAE, B4 trace {#— ik
PR AR TR RN — 25
(defn divide
[n d]

(/ (t/trace "numerator" n)
(t/trace "denominator" d)))

(divide 4 6)

55 ->2/3

55 *out*

55 TRACE numerator: 4
;3 TRACE denominator: 6

it

tools.trace fUI%.0, BEAETeT A —EBACIDIHST, trace BB E A, RKIEEEE:
BlE, B MARREE trace AP RALE. 5 ERakiE Rl %5 sTouT,
W EEN, JREAZMR EFEHRAE, tools.trace IBHRML T Hifth—Lbks BB BT,

MEREIRF—A B, VRATLLH clojure.tools.trace/deftrace f#% defn 2k & M H 5L,
VA8 B 12 BR B A F%n

(t/deftrace pow [x n]
(Math/pow x n))
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(pow 2 3)

;3 -> 8.0

55 Fout*

55 TRACE t815: (pow 2 3)
55 TRACE t815: => 8.0

AEVEBE A BRI R, BEEEAIFRMIARK, THE7E REPL
W, &0 tools. trace JitfE project.clj Y :dev Fptffid v, 1HiBER(NIEIT R
'\ (I

AR IR E S — AR E R AR A, 1E{E A clojure.tools.trace/trace-forms 7%
BRI, EWHREERE, aREA R, trace-forms @AM, EHFIRE .
(t/trace-forms (* (pow 2 3)

(divide 1 (- 1 1))))
55 *out*

;3 ArithmeticException Divide by zero
B Form failed: (divide 1 (- 1 1))
B Form failed: (* (pow 2 3) (divide 1 (- 1 1)))
;3 clojure.lang.Numbers.divide (Numbers.java:156)

Br T EHRBER A SR %L, tools.trace iE{RANAIEES var BB/ N iy 23 (A], FEA var B LE
EEINRE, HtHH clojure.tools.trace/trace-vars, BEFERRIXAERYIELE, BEHA clojure.tools.

trace/untrace-vars;
(defn add [x y] (+ x y))

(t/trace-vars add)

(add 2 2)

HE

55 *out*

53 TRACE t1309: (user/add 2 2)
55 TRACE t1309: => 4

(t/untrace-vars add)
(add 2 2)

53 > 4

B B B A A 422 iE], Bt B H clojure.tools.trace/trace-ns 1 clojure.
tools.trace/untrace-ns, JX:ff Ay 44 %3 ] v T A A BR BOFD var &b sz Brig s, 18
A trace-ns Z feE LHIETA RIGEI S BB ES

(def my-inc inc)
(defn my-dec [n] (dec n))

(t/trace-ns 'user)

(my-inc (my-dec 0))
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55 -> 0

55 TRACE t1217: (user/my-dec 0)

;3 TRACE t1218: | (user/my-dec 0)
;3 TRACE t1218: | => -1

;5 TRACE t1217: => -1

;3 TRACE t1219: (user/my-inc -1)
53 TRACE t1220: | (user/my-inc -1)
;5 TRACE t1220: | => 0

55 TRACE t1219: => 0

(t/untrace-ns 'user)

(my-inc (my-dec 0))

R

S5
* tools.trace {9 GitHub ff% )% (https:/github.com/clojure/tools.trace), | fi#iB &7 BA £ F
FHITERSIE,

10.7 Hcore.typeditf ZDI5$T R E

YE# : Ambrose Bonnaire-Sergeant

(6] &

A RIS IERHACEE T nil, JHBR TR HREN R

RRAE

Ffl core.typed (https://github.com/clojure/core.typed), ‘BA&4%t*t Clojure fJ— /> r[ L2 T &
gt, kbt Az, AARKP i,

TARELX AL, s GIE—A3C I core_typed_samples.clj, F£H lein-try 52 REPL:

$ touch core_typed_samples.clj
$ lein try org.clojure/core.typed

XA LS H ML FIE SAE, A core. typed il F R AL SCH RS AR €y &4

ZE A

filan, RIZIREES —4 k%L handle-number SRALCFREE . A TUEIE handle-number TEffjihAL
T nil, ] clojure.core.typed/ann friE B1:5% nil 1 Number RAEIFEL4A (U), R E—
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/~ Number .

(ns core-typed-samples
(:require [clojure.core.typed :refer [ann] :as t]))

(ann handle-number [(U nil Number) -> Number])
(defn handle-number [a]
(+ a 20))

£ REPL H1 [ clojure.core.typed/check-ns 3cIa1iF1% B4 5 i 1E ffld: .

user=> (require '[clojure.core.typed :as t])
user=> (t/check-ns 'core-typed-samples)

# ...
Type Error (core-typed-samples:6:3) Static method clojure.lang.Numbers/add
could not be applied to arguments:

Domains:
t/AnyInteger t/AnyInteger
java.lang.Number java.lang.Number

Arguments:
(U nil java.lang.Number) (Value 20)

Ranges:
t/AnyInteger
java.lang.Number

with expected type:
java.lang.Number

in: (clojure.lang.Numbers/add a 20)
in: (clojure.lang.Numbers/add a 20)

ExceptionInfo Type Checker: Found 1 error clojure.core/ex-info (core.clj:4327)
MRTHYE LA R 2, check-ns FIRF] + HEEALH A, i handle-number pfi 4% 5% %
Fnil,

Rt + iR HL, e RIEE U IEad, a2 nil R 6.

(ns core-typed-samples
(:require [clojure.core.typed :refer [ann] :as t]))

(ann handle-number [(U nil Number) -> Number])
(defn handle-number [a]
(if a
(+ a 20)
0))

FH check-ns ¥ #1Z Ay & 23 0]
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user=> (t/check-ns 'core-typed-samples)
# ...
:ok

BEARBUEEA S A/ NS il fLib2s + 1, =gk ATREHIL T,

it

core. typed (Y5t H AR #E G AR 2R AUARRD HR iR A 0l B null, BEMELX —, ZS1EHFo]
FARTIIRE 25y TP R . iX 5 Java AR, £ Java H, java.lang.Number iX FEfY2 7 Bk
EHwLCh ‘=27,

£ core.typed H1, SIFHRRIZEMRE AR A%, BRIE—AAIHZEMIZEAD (540§ i 1
1), MEME AL, AEMPERAFInil, 4N, java.lang.Number 7F core.
typed B A A AT A2, BeA 2% (U nil java.lang.Number) R4 [A] T 7] 25 1Y
java.lang.Number (JETHIXFPZR/ RIS Java 27 EL Y java. lang. Number £ 35T ) .

X R _ERY 5 81k core. typed fEIB T RIRELR ] nil Iy, HtH—/> X R A4%, RITEAIMED
Tiger, AN FRIBR (+ nil 20) BEATRBUGAINT, M 7 RANEER .

AT PR AR core. typed R RIEHIR, phEERE LA A B (inline) & XAJEAHL, core.
typed FER AT ZHi, S RIFTA R, FrlX4 A PRI A clojure.core/+ I,
LR 2 I Java 57 clojure.lang.Numbers/add BiE H .

ERMEIRP B EEBINA AR X% £ A (ordered intersection function type), Al
MR — AR AR FR S5, (U Number nil) i1 (Value 20) g TR —ANFH I X ER
BRI, XA “Domains” TFIH., EEE, MU THA “Ranges”, BAIFET
FIH I

clojure.lang.Numbers/add [fJ52 B2 AU R .

(Fn [t/AnyInteger t/AnyInteger -> t/AnyInteger]
[Number Number -> Number])
AR UL, ZHRECE “HPR”, BB EICERSECR R e —H RS, AT
Bl ik,

S

* GitHub I core.typed fJ=F=T1 (https://github.com/clojure/core.typed) .

» core.typed ) API 2% (http://clojure.github.io/core.typed/, JH AU BIBILIIFIFE,
5] 40, clojure.core.typed/AnyInteger 1 45 H, http://clojure.github.io/core.typed/#clojure.
core.typed/Anylnteger)

M | 391



» Types FI4EIETUTE (https://github.com/clojure/core.typed/wiki/Types) , 1% T AvkAIH
e 10.8 7 “H core.typed &ilF Java THAE”, LA 10.9 75 “H core.typed ¥ 2 m R %",
B2 TR core. typed [UfF-,

10.8 Hcore.typedifiFJavaFg{E

fE% : Ambrose Bonnaire-Sergeant

o] &R

T EISUEN Java FEROE AR 200, TE U,

RRFR

Java Bt T —ANERIAEE RS, XXT Clojure JF kK #F & TEERIRS[, {HA, M Clojure
da i R TUA . BEBIEY Java APL, B2 219,

S Java HARVEAHBEA T2 A94G 4, 5t core. typed,
FRREEA T, BN SO core_typed_samples.clj, JFf-Fi lein-try j23) REPL:

$ touch core_typed_samples.clj
$ lein try org.clojure/core.typed

XA LG5 Hph S Bl s, R core. typed Fi AL SO R A A fr £

ZE .,

ST, B/ ARUERT Java API B8, {540 java.io.File #3& 57k,

FIH R RR3E 75 120k BT HYSCH rTREARMBIN, BT CARF B3 AE— A~ Clojure R4 new-
file i, Bz AP H 24

(ns core-typed-samples
(:require [clojure.core.typed :refer [ann] :as t])
(:import (java.io File)))

(ann new-file [String -> File])
(defn new-file [s]
(File. s))

FEIFX A Ay L 22 A E *warn-on-reflection*, X ifIk(], fFAEXT java.io.File
Fi Fim A . £ REPL H H clojure.core. typed/check-ns # 25 ix /> iy #2510, K
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M EREAEE, At DA RATE A

user=> (require '[clojure.core.typed :as t])

user=> (t/check-ns 'core-typed-samples)

# ...

ExceptionInfo Internal Error (core-typed-samples:6)
Unresolved constructor invocation java.io.File.

Hint: add type hints.

in: (new java.io.File s) clojure.core/ex-info (core.clj:4327)

B IN— /A~ B R ok 8 B public File(String pathname) (http://docs.oracle.com/javase/7/
docs/api/java/io/File.html#File (java.lang.String)) 3% J5 % :

(ns core-typed-samples
(:require [clojure.core.typed :refer [ann] :as t])
(:import (java.io File)))

(ann new-file [String -> File])
(defn new-file [AString s]
(File. s))

FIRIER, core.type fREHE T -

user=> (t/check-ns 'core-typed-samples)

# ...

:ok
File A /SIS k. public File(URI uri), 3458 new-file 337 #F URI &
String XPF44:

(ns core-typed-samples
(:require [clojure.core.typed :refer [ann] :as t])
(:import (java.io File)
(java.net URI)))

(ann new-file [(U URI String) -> File])
(defn new-file [s]
(if (string? s)
(File. ~String s)
(File. ~URI s)))

APt W am A2 HUHE 580 (U URI String), core.typed i@t string? H1i], {32RAEMEHENT 4
A4y A IE WA,

it
HBAR java.io.File & LbE/MY APL, {HHLETAFARA Java PUERIFISCRY, A REXHIE#AE
FASMEBREY Java FREDE1E D
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RUYE Flle WAE HTEMEY TCE, (HIRIXEYE flle-parent, ‘& getParent ikl — &
R ELSE .
(ns core-typed-samples

(:require [clojure.core.typed :refer [ann] :as t])
(:import (java.ilo File)))

(ann file-parent [File -> String])
(defn file-parent [~File f]
(.getParent f))

AR SEBLRE R T R SHAE, I k% e T %A, JH core.typed SRAS & iX A~ B %L
& —FhEE R, Java R BI2RARE “W[AZ3H)7, core.typed A& X —ri, getParent WHE
iRE nil, WA~ String:

user=> (t/check-ns 'core-typed-samples)

# ...

Type Error (core-typed-samples:7:3) Return type of instance method

java.lo.File/getParent is (U java.lang.String nil), expected
java.lang.String.

Hint: Use ‘non-nil-return’ and ‘nilable-param® to configure where
‘nil’ is allowed in a Java method call. ‘method-type’ prints the
current type of a method.

in: (.getParent f)

Type Error (core-typed-samples:6) Type mismatch:

Expected: java.lang.String

Actual: (U String nil)
in: (.getParent f)

Type Error (core-typed-samples:6:1) Type mismatch:
Expected: (Fn [java.lo.File -> java.lang.String])

Actual: (Fn [java.lo.File -> (U String nil)])
in: (def file-parent (fn* ([f] (.getParent f))))

ExceptionInfo Type Checker: Found 3 errors clojure.core/ex-info ...

core. typed (B BT A 175 i #0R I vl A 2292880, LA parent fiEh [File -> String]
AR . AT B REBAE DL, ARTEIKELRE (U nil String) FHEZA String, B
Ry A ) BFRHEES —.

core. typed i1t B A% Java [CRDEEE A RS, [FIN X2 O54ER, B Ga T E 1D
Sk OCEUBLY RAUSAES . BilAn, core.typed AAHME Java J5ik, FTLABKIME € AT kS
BER AN A ZER, FHEH IR BIAE AT L2/, 55— 51, core.typed i Java #4)id& 5
HEMAIRE null,
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AR PRUETF core.typed KM, A RLIZINAIR BIZEB AT LA ZS, BBAPRFLAM clojure.
core.typed/non-nil-return B BRERI . F TR B B mrma R, 28048
Tk (BERER, BERAET) .

(t/non-nil-return java.io.File/getName :all)

EAB B}, core.typed %A BT SR M FF XA EH, ArLAEH
non-nil-return FIZTHHERT /N0,

A, BT ES P o P51, ERTmmr g G2, FERAFRE RIS
Pio EENEEMESH, BRAH (Flle. s) ik Mo — SCHERRE, X IR
. A, HIEilE core.typed TR, S&T44iE 5 MIBTAE — SCHEERIHER T, #AR
A RLE Clojure 4 i HEF™ AL w19,

Fft 4RI R R R RN core. typed AriE, A REXA I Java I FHIEAT I TUAG AL 2
FEAEXA SRR A AR, AR R IR A IES, Mi2AbriE &L core. typed 7E27
AR, core. typed AN R2Mm I IR SO, BTLA e B BT A i I 5
FERA S, A RIS IIBLY S SR W] REAE i i iR . 3 /A 2R A Al o
e, FEEARRIARED, {ERKAIRADEE frl F A 2 ANtk

S5

e GitHub |9 core.typed =TT (https:/github.com/clojure/core.typed)

» core.typed ) API 2 7% (http://clojure.github.io/core.typed/), Ji;H: A% non-nil-return il
nilable-param By 3C4Y,

* 10777 “H core.typed B A HREF FHT, LAI 10.9 15 “H core. typed A4 il AL
T fEnfa{E I core. typed FUTE £ i1,

10.9 Fcore.typedfa & = bt o £

YE# : Ambrose Bonnaire-Sergeant

v

o] 2
Clojure 5% ZVE1UE by i %, (BISIFEE Y T B eiE T aisir, Ra 2 E 51
RIE R, IFEIERIER,
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BRATE

H core. typed Xt il e RIEA TR TG AT
FAREEAR TG, SEBIEE SO core_typed_samples.clj, F-F lein-try j23) REPL:

$ touch core_typed_samples.clj
$ lein try org.clojure/core.typed

A KBS HA LA SAE, BIoA core. typed F FH # AL SO R AG 7 dy 4

ZE A,

T JER core. typed HURE ), JE SL— AT ST BB hash-of 2, EHEZ AN,
S [l — A A

Fil clojure.core.typed/fn> jR [Bl—/ & Z R 4L, FHA R ABIFRIE

(ns core-typed-samples
(:require [clojure.core.typed :refer [ann fn>] :as t]))

(ann hash-of? [[Any -> Any] [Any -> Any] -> [Any -> Any]])
(defn hash-of? [ks? vs?]
(fn> [m :- Any]
(when (map? m)
(and (every? ks? (keys m))
(every? ks? (vals m))))))

hash-of ? (YA SRR IUHR A [Any -> Any], BI—AEZRed s, HszERA, Rl
EERR,

DS A BT T AR TE Y hash-of 2 B IEHAAY

user=> (require '[clojure.core.typed :as t])
user=> (t/check-ns 'core-typed-samples)

# ...

1ok

H clojure.core.typed/cf 7%, ®[LLfE REPL (S7EMIKH) * e MEdkr2eaismd., H
P TETRR U hash-of 2, B HIfR BRI AY .
user=> (require '[core-typed-samples :refer [hash-of?]])

user=> (t/cf (hash-of? number? number?))
(Fn [Any -> Any])

fHag, Ff + TEAIREEA, SRR
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user=> (t/cf (hash-of? + number?))
Type Error (user:1:7) Type mismatch:

Expected: (Fn [Any -> Any])

Actual: (Fn [t/AnyInteger * -> t/AnyInteger]
[java.lang.Number * -> java.lang.Number])

ExceptionInfo Type Checker: Found 1 error clojure.core/ex-info (core.clj:4327)

XA hash-of 2 52—/~ Any ZHEHYRREL, T + /05— Number,

Wit

BE LREMB PR R HI R K, AR Clojure INEERYRTE. / J5 B AR MR—A R, (HiX eG4 R
REFEIZ TR BRIt . At A At b s B AT 2 TAR A7 core. typed HYZRAUAR AL BE J)
AR E IR, AR MBI T RIS, R T —FE,

H clojure.core.typed/fn> %”ﬁ%ﬁﬁ fn, SREIEHIR Bl —/~BE & %, wtA "TREFI A core.
typed P& RAMSE R RFEREOTER . FEH > g e, H - BIEFFRFRESSL
HUZEAY, filn, (t/fn> [mo:- Map] L) FOoR— A ELEE, BEE A Map (EAHME—2%,

BT, M REPL ARG, clojure.core.typed/cf Z5@&—A~ZI)RENY. TH
M REPL ) T.H., AILARFEEITRARE, BADCHEERIMRSAE R, hrl HFHREN
B EE . SHEM—A~ Clojure Bl iA ’éﬁllﬁﬁﬁ of, ARSI RENRAZE L.

user=> (t/cf iterate)

(A1l [x]
(Fn [(Fn [x -> x]) x -> (clojure.lang.LazySeq x)]))

Phge iterate AU ALK, x hFE S &, ERSXFER: M THAEHRE X, B2
—AERB, B x JRRE x, IR A x, R E x BITEEFAT.
WFRHA B B RIS BB 4 — D R B, B — R BOR ], of 2Ll DA .

user=> (t/cf (fn [] ((hash-of? + number?))))
Type Error (user:1:15) Type mismatch:

Expected: (Fn [Any -> Any])
Actual: (Fn [t/AnyInteger * -> t/AnyInteger]

[java.lang.Number * -> java.lang.Number])
in: ((core-typed-samples/hash-of? clojure.core/+ clojure.core/number?))
Type Error (user:1:14) Wrong number of arguments, expected 1 fixed
parameters, and got 0 for function [Any -> Any] and arguments []

in: ((core-typed-samples/hash-of? clojure.core/+ clojure.core/number?))

ExceptionInfo Type Checker: Found 2 errors clojure.core/ex-info (core.clj:4327)
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FEXAS LY, %) hash-of ? fUSE IR F L E — AN BE A s gcrh . FEART %
BHt, core.typed X ALRIAE, FXTEHTRASE,

HAHX— L, JRLEIE A ((hash-of? + number?)) mt 45 iR [l — A~ & 3l (19
Clojure ArityException,

A

GitHub kY core.typed fCiD /% (https://github.com/clojure/core.typed) ,

core.typed ffl '35 (https:/github.com/clojure/coswre.typed/wiki/User-Guide ), I H &
KT 2 BFNAEARER/ N,

10.7 F7“H core. typed B2 HEEF T, LA K 10.8 5 “H core. typed I&{IF Java HRIE”,
T R4 {1 core. typed HYTE £ {5l F-,
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