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B S TR A% 1, FRdme e Wk B VA iR 25 L BE O Sebivs, BEM AT H T,

BT S AR SR 7k o ZE3 AL S0 5% U8R A28 7 KBRS R A4 LS
SN T, BRI AT R . AT A L

TEREJE R T, JAT 1AL 2t A4 T SR B A8 4k o TS HLIRAE B 2 A 18 BlAL 7T R,
3K % U R IR S8 A L 23 BT of (1 B K AR AL TR

IAAE M B FHLE iPhone, X NARPYSHULRNFHL, AR — 04 81520 AE A KA
WL ERRELERMRAE, HEAEREB TR REREAL T L, XHE— KR
AEJLTT HOCSRARESR B, ARAESUCCHIME . 2ALTERBERRE, RARM—ILILELT
—HEEAFHL, XHFHLER iPhone A —4E, HEIF—MMZINRENLS, (HIFH—F, XFb
FHOURAE M, A%A Web WIBIRS . BFBMAE. HRRSHRM, BEMA -SRI RILT.

S8, B ERR A HREXA FHL R ARG T Java B, B3R A E AEIE ST
JRuby Wg, AR HA, Sttt F 6N BLEERREINA X FE A BE R FEHL, Rl 1 AR M4k k&
fE—i, XAFRONRTE 20 4R AT EDR IR R A . PUATLABE, THERLA A AR &, S Ea
BT EMH2IER.

@ X JE 2009 4 YA HIACE, 2012 FFHAEAIACE R Core i7 2.7GHz ( WEK + HIZEEE ), 8GB INFE. 300GB [ A i
(SSD ). #id 3 4EAYNTME], EHQIFMEA KAHEER, (FBiT)

@ MEEH A AR RO LMK T, YOk, TR R RS A TG, (A )

@ WO “HZ =", Bl “HFGRTR - lr—5 4" WK, R AAMA NS, I c0 2" HKe
IR RS, 1 FAPHARM, hTS5itEe, & EAESR%E M, MOaEEE. ey
EAMANY. X TRREREFIES R4S K, HATSIEER IR 2005 R i f i
AR AANIIERRS , LIBARA XS EMBE S O TFIL, SR AATIT SN — it 6,
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llt AR AR

& UFRBRH T

H B IR E R 5| & BT AL T B AR AL TT LU B R R IE &, (Bt A R ATl 89— Y18
TR (F4),

s sy b
- . i

19804 20124

B4 EEREHEL, MEENRHFFE

teanii, FREEEBELAIAAERN I, SFR R BRI AR AR LY, RAEATCAT 300 44
ABER T O, THRUBETP RS BEEAR T ILARRALE 20 40 60 AP Y

RADRAEARE T MR AT . 15 4F AT, JLTPBRAA NS FIRE, ERAE, BT
PR T KE SNSRI TR, EE2HARDA— KB EFHMCRARC:. BR300 T 18
AR, EEBETRITWATE TR,

SR, R A BEREBOR AR A BRI & . A 15— E e MR R AR 1971 SE K%,
115 BEAE AL 55 F LR £ P9 B 398 i) RFC822 UM R 7E 1982 4EHIERY, EAZ RIS 30 4
HIBARPY T o Meoh, BUZEARIRAE N M mig 2 {8 F i) TCP/IP FLIK P08 5 thisl th 26 R £ R AE R
BRI E o

WEE, XTEAEEGRMARLLIFRAEN, RE—-BAANMERE., mMEEEN— .
PIRER, AKAFEMIFEAIRLMR, Bk (X8) ZAROEMEERRSHET RN,
AEMILTAERT B BUAE T A S AR A L P B 24281k MARBIATRE, SRM#ESE R

@ FRFEHBREE, XAREULEGE, REJLEM (JUARA) Pice—FRBA A RBRAAARMIE, 2
HADY Ik CaaEs EMWE ., AR RO, ER—mENEE,
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1.1 WENEHR

AL L BR TR T .

PEIRERR P R B, HARKAET A A HLABGHEMAR, MRE IR 5 5t
R, DUERERKRIIATEORE, ¥ AT “EEHE" 0F L, AXMUERYE, S5
7 K AR BB 2 A LR

& BERERIBR

TCARA], 763X 40 4R L, BE/RSEFRIBIAE— HRUZE R R, BRXANE B LA 55 3 /g

ERVORREHFENE ROFANES — BN, XAFRBAEAR. LRE, Z3IF
AT BE R E R, Bt OO I if B8t —Lemise . RATTABURIE], fERTAK K, —&
BB, R R E R A Ak A A RO AR RS

HARYIERMNPBR, LSI hE2M St RpWEAAENRIE, HRZFYIE SR,
7EIX 40 4B, LSI —HEAKEBHIES, LEREI AR F 2 irgiEmma 7%, %4 LsI
AR B AR, H¥AER DS\ RARUIEZR/INE, HBLA 40 8 Y ()51,

B ANEEARRCHE, JELNER 30 TTHK, B 1 ST LIZeHER 7 2K, XA
Frofis, E/NETIHAE, AidiERE eSS RN, 76 %A S PRI LAY
TS K.

SRTMT, CPU MBI 43K T GHz REE, ik, 76 3GHz MFE T, Bk
CED 1 AedehfEs ) auntial gy, 6 HEERTHE 10em HIBEES

MiH., firfy LSI A i BRAY 98 E 248 /h8 RABH41% (nm), i 1nm ZF 100 77432
—mm, E—TEHEFE/NYREE, € Inm WKE F, HEEHRULANEF, EE R E TR B
ke i 1 R A 4 PRI ME R

LSI ) L B SR P — FHENRIBE R PED | 8, 1R XREARME R BE D, SRR KB B 5 R
TR, H AR ERE R T HOC B E/N, SRS WAL EN . 7T WG 2 4
400 ~ 800nm, KR 45nm FilFRAY LSI 2 I0H: A AT IR il i .

O S 7N el 5y S 23 R R R AR 2 DL R R, 21440 b S 20 O 3 1 7400 ) 0 0 2 25
BEER R NANGT, SORRO R R o R Ay B T 2.
@ IS %" (Photolithography ).
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P 1 » RENNERSE

EXFR T RE R, RIFEEURMYRMER, RIRE, 2SR RED T HEAR
R, XN, WHRRAE R Sy, Fub il T iR S FEAE LSI fHERE,

WA =T | A AR R, Hang i, Bf# LSIE RN ®, Hamdakiles, M
BE B 32 5 o 1R BUAE ) CPU BXRE R 25 BE Y LST, AV O 2 R B S sl B e A R/ T,
DR FH XU S P A TR IR . BN RVR IR T 25, A AE R e A0 35 A M A T,
ANSRBA FE o A CRAR I, 1% LSI A SRS 8E1L.

E U E O RN B BE S (1A, B JL4FE, CPU MOMERBIR B3 TSI, A ZEaT REtL &
FEEB T, WJLELENS B3ea) i it B4 T 3GHz, 4GHz (1 CPU, i &3 3 7 i 6 i e 5
W —@/ 2GHz EF, #ERGX B AR R 2 — st R SRS s RSl i, #1758 CPU —BRE
KINRAEARGEDR TRk, B, BFER CPU HEREXT TE1T Web W28 & BB 2% H 2% 1
MEeZ2® 7, XthE—1RA,

AT EmEXE, REABRXJIKBIFRG 7 40 ZEWBERKERBNERT T, FddprRL
A ARIR T3k “BE/RER B DR RELERF 10 4F”, SEBR b, AMTTRTLAGE FI4ERR AR K il 38 LST,
PABAEH X JEACE T WOERBEATC R I SSENSE, Sl ik Se RAFBE, BEJR i F 0 1200 Bl P 44
5 2

o, W FiEE R — CPU A% R CHMEREAVIR FHE 2AE W HME, H I ZE—4 LSI
HENEA CPU W5 L EW A £, RIEHF/R/A T Core2 iS5, i7 XFEE— LSI FAEMR 2 ~
8 1~ CPU .01 “Z4#%” (Multi-core ) CPU, HRETEZMTE 7T ¥E MR, XWRB T i
P X —

R4 B LT CPU KR, WAFSEME i TR RN, B T 2k
EmES . SF—BAtEN, CPU ARSI LS+ AAM, & CPUL, NEART
WK BEAL ) Ak SSD FAR N 2 3.

o HE TS HIE

ATETIRATHE T BE/R E HE R E BT sk 784k , LA B 04 IS R3O T BA T . 25 T PE AR SE 2R
FRATVBUAE A TT RASE 3 A 55t 5 M RE AR A8 A0 BEAL o IR A X R AR AL X2 St i B P2 JE R i
Mj g, 7

P foc 7 fih A PR AE 20 20 80 AEACA0) , ZE ARk, (o7 B B Bi 1) E ik 4R 5 BASIC #% ,
Tt fed AR, BRI EVLEIER 2220, RATE SMEMITEIMERTS, K
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1.1 REMNER

b, B A] BASIC X B+ r ZESh U gmFR IR =, X RPEREEXS T4 B2 A0 i 20 2 AH 2 KA. 4
Bf, RS 1T FZIAEREORRARIR AW, Exf 22318 BASIC AT ALIERRES] /A%,
—HEBA K “—EEHEELTREIL, —EEEBAREPHREREEECH “F
LU

msH—JrE, BETHIIE LTI, mEF FHLXEER D AT R R & ARATEDE
RO AT AR, A SHBHE ., TAREEEHIINBmEE, Arhafits
PR TEER . XFE—EHUPRAERA, T TaRB X3 U AFR?

HFRIPXR, REVBARZEHEI, B EAEALEHN, oI LI H L8O
FEAMBEEELY, MR, EREE EFIZAMIE, BREL T, BE A X 7ok
HRIWRET, ZFIDN TR EA 2%,

B4, MR RALERMSLeA A3 W7 Lhan MR AP S0 A SC L, FHAERE & B ) o
M FEri MR R, BATE YouTube 767 ahif i Z M),

|7 A B A 2 4 5t B —Rh A “Dolittle” [ARFRIE S OMAME Y, BRI &t
FEROGHR, Aif A HiE— 4 R RN EE M AR, X TFf1k3E, M. HA YouTube,
KR, AR EL S, XEE 2 RS T,

H— AU A, MAEIEFE R AHER, XU, AR BBARELWAER L
AT, T EARSDR A F AP A RS IR TRET . XUFRRE, RPN R
w7, (HRGRR A SORH — R AR BA R, RS NENAL .

A, KM TR R, ARSFER AT LURE L, it g ash 1
WA AT o Woh, BAERFAN NI ER— AN 580 TAE, XAt T2
HFEBRARL W AT TR — IR

W, EHRREN— S AEEEA T, XLk, RAE—1MM “U20 Pro Con” Y
PL 20 % LI FH /DS R gGE KFRPHETIEE, BENSFEENST, OB WNE|—ACOERER
Y .

VPR RAEF RS, B4 YA DA ARISEE S i S Em, Bk
B+ 4y A A . R B ORI MR, BB AE RS S, HE2AM
HZEREM, FIRZELHE NXTHAEXRE, XESHNFRANEBBCBRITIFRE—

@© MAFTLA 4T, FkEE -3t 6 O A,
@ Dolittle 2 b AP B S0l F KE MRS A E 0 —FhEE RIS . F00: hup:/dolittle.eplang jp/ .
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- _____1:':',;. b
ol
x| » anvnEnsa
e TR
R i

RIS, WXAFRHRATREL T, HEBRIOITER N R B IS

ERXTF EA—A, BERLRESR, OIhAAaEESBROKE, IRHARRN
/AR, BTSRRI E B AR, AR R GRS, SEOTIRS
BRIV RIRRE G R, (AT RBRIA, KA. AR B
RINFBEEBNR, ERAFEEDR? RABINEH R,

A S ELBATFH ISR T, AKX AEERE, REBEEZMA
BB S SRIGE TEF R, Hoh, ROAERFRUREERIETF R — 0 TR,
i J2: 75 B 58 26 () A RE WS JRRSZ B A4 F B BT s SR (TR Rk RIS (SRR N “ Lo WR T R
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f//fff/f/'f/.f/.ffffr‘f///f.////fff/ffff/f}'f/ff.r“'fd’f/ffffff//ff//f/ﬂ'//f’?///

1.2 Fkmin
/////f./f/ffft.ff///f.ul""./f/f//f/f/f}'///f//f/fff///ff///f///ffffff/ffff/f/ff

BABAAESLABERARK, RFEREMIM, AMABEIRARK, HEXHE. &
hE W ER. DIMEY, A BW ., RT3, RUKSFEMREER & MEFRI], FL L,
ZeE AR E P B EREA & MIAR

X TRARIE R & DT ARATIER, B, & bEERACEMATER, H4A
XS

B, BARMEHEYT “ENmE OT., ‘BN B —MOMYHS, B
o — 0 JEUAS SR TR0 VUM T 5 ME R . LB AT B — PR IR B O & B, IR SRR
CRMERMA, i, 2R M0 0BmIREI, T2 e B2 1) ¥ 1 i 6],
ERm TR RN BEEZEAZHIRAGE R, KEBWZIAEBSIAIXNERTAD
BIRSRIER MET . TRIEFS 5 NIFUEWT”, LS00 H0 R LA IRSON BT S0 . B R B 138 136
f—26i%, WaE AFEARRE, XA ERALKK—FIAEE, AKNOHIK T2
X EE AP R R 7

Hk, AMREBAMEEMEBRBME KON, Lh EHEMAT KRN “BiEAR" (Cold
reading ) il “#IEAR" (Hot reading ) HHTT, FiLAMTMEMRITRA AR IFHE “GEH",

BIEAR, BURE BN & 172 1k i — SR g0 R Ak SR EA T4 0 ) £ 75, AR EL¥& 32 -
R BE S At X B HE N BT iz F AR R B X5 2R 2o i) Gl 50945 9 10 5 SR MM i A 3, St A
Al RS B9 YR LR AW T Z AT R A AT FF. WIEARTR R IR BHEFEHES
HEE

%

N\

M

FAXT 3, PRASEAR R o 3 e X AT VR AR R A, SRMERR UL X RS CGEAIERR ).
A, EEN TR EMR. BRTFTARMNRESS, LREB BTN, Fin LR
FRBREIA R R, BeA ABEARRERN.

@ 4k b, E99HE0 ( Bamum effect ) #9&BL#H B.OHZEFARE - #88) ( Bertram Forer, 1914—2000), HEitih
PR RN . T (PT. Bamum ) 2—{I¥FAMREDRILE, ZHRLIRAMNE e, RE b
Pat, “WEVBEZ ARG, REAHPLETHECARERNGES", Hit “S§—28Ham A 22",

www.WereBook.net
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% 1 s BEMHERSE

258, N PZEMTEBRARR, SOEHERREN. A, HBER%E—S0 Y E6eh
PO WR? FLanidd, {REEETE - BT 7E 35 K 4 B kb R 51 b BT S 0 B s 2 TR, ©

& BIB9S T

O JHL SR S S A Y R BT R B A E . AU T2 shib k2K Lk, RITRRTEHE &
MRS T2 T, (BT i RBCARS FRTAUR A SR, JRATTE0AT LA e ik 52
s FIREHL, X il DR A BT R A SR, JHCAT A th AT DA 2 302 64 o ke AT
KRR, RARBRBIRA BLIR S W7

FeH R B IE 2 AT O3 2 AR T i, 5 T AN R NS, BURAKR
BTAEm L,

MR, EBLP, FFETARITEERE AL G iER, EERNEAEE,
BEEATRMRALNT AR RIS E AT, OHEEEhiF REERAELE DT, BAOH
S5 R —T 158 RIS, HROF AR E A AT Al i B i 7 sk B ok . BRIRAT]
TAEXAARA R SE 2 MER A B, (HAERRSE RV T, R TT LALE—EHER b 0o e 1 Tl £y
JOFR ST E B A A RARAL TS, MRADBEBTNE AR & RAOER T, Ei, 1T i
AT LA b A8 Bl i by s EA T A R T £ — N 488k 1 e

& IT 7 SR F

14

Z AL IT SUsA AR LB 5 T, Bk — D Ei R ML BB e £ 20
THPEAIELE, BAEX 40 ZARAIRT ] L, TRV IEAZMIFBA B Ak, BIE £/ CPU
PRAJE IR /R x86 2844, EHYFEREAIT LIGAMIF] 1974 4 1) titf 8080, T HAt i+ HLAY AL,
HAARASHRA AR KRN o X REIRE TSN (877 10 RS AR KM 1k , A1 45 3 i,
AFRL AL T Mad £ BIIAEX A I ERZL E (E 1),

ARSI S AR FBAE B T LA S8 2 AR R AR P8 AR £ W R93E, TRATTRY T
AL T, ALty fEREE A (Hn S 4EZ 2609 ) XPERIBOR N %8 Tk e Mm, b,

@ JLEE5E - PIPEEEK (Isaac Asimov, 1920—1992) JEHA MK EBLI/NAE, MAMS PRE TREMBICRIL
Bt R BUACRL B R w TR H mFAE “PLARA=SEMR". HHIARF] ( The Foundation Series ) Jpi]
VSRR () RIUBHC /NS, SRRt RS S A (S =il ) (SEbIS % ) 0 (BEMBRTAE ) = Kisr.
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1.2 FRFEHM

FERXAMT A, 54, 104ERLFRAKRC SRR Y 6Ex T, BIERN ThEaHa®EL. &
Z HHRAE, R R REA KR

B1 MEEFRRHREAE

SRR AU A RBIAR AR T 8" B — MRS , SR AE 1-1 h e S it iy e
IREFR"

LSI &) ST EH 18 A M ho—14%,

FEREIRERRRORON | B ARS8, LST AU RRACR TR , MR AR, HERA,
P YT 40 4E0h

Q 4% TR
O HEredE s
O Z&FR K
Q 7 e I

RUARR BB R R EH) ., BIECCR, H)
& “—ft . HEE" —FF, N RREER T4
AR (P 2),

X —RHEBOCR A REY, HitES AR
RORFFEA DR, XELR IT ARBI A 5Lal,  HEAE

A — TR BEZER NG, #EARSEA H
() A e BE . 1T AH G & R EUE AR A 7E LA 06
F3n, (B REHE B HARRE S —BU, filhn,
FEE CPU &b 2 3 BE (0 42 B2k 156, 77 A% 25 1 1Y 1

I RE TR, T b R L, B B A 19804 19904  2000% 20104
W BAARA LT, X R RO SAA B2 eS8 REN
RATHAKE
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] » anvmanea

& HRIRK TN

FEBAIRAH—FhBRASK AR AT B, 00 “HRPR B ffe s,

ML “HWPR%FR” (eXtreme Programming, RI#% XP) TVAMIEHE- 158, 7EHFEE (W
Pk PR g RE) PixpEEHE. ©

HBRF—RMEd XP o, KA TR Lk, S kaRL—# (2%
EIRE ) HRER, RWEPTH G R4AAE 10, REFFAL B4 2B, @

ﬁﬂ&ﬂﬂ%ﬁ#%ﬁ&%ﬁ*%ﬁﬂﬂmgmmmﬁﬁ%ﬁﬁmmmﬁﬁ%@ﬁﬁ.m
HEEHEFIRBE AR EARR? " W RRN ST B S AR EILL/E 4R » “4n
%Hﬁmm#ﬁﬁﬁﬁxﬂﬁ?ﬁ%%ﬁﬁ%ﬁﬂ#%ﬁ“ﬁ@ﬁ%ﬁﬁ%ﬁ#ﬁkﬁﬁ%ﬁ
27 7

REEANRR?

& MAHEEF ke

16

HIE, RIDREEMHE . WRASETEIRNHE AN FRE, SO EREM A7 RAEXE
WEPIES, B—, WBAFTREIA LA RN LB A AR 5, PR R
RITRALE T, LUGHES 4 Fitsil.

REA-MRABEMAR, WIEERKER, XTHAVNRESIEREE S £ BT,
{H PC fHHE I P AR WA B A K. 1979 45 B NEC PC-8001 HI5EH4 16 77 8000 H 58 %4
AARM 1.3 7570), BAE F 71 PC B th 22 R £ 276 10 J7 H It (448 AR 8000 5t ) EF,
BMEL MM I R, il Rt AR A . X T ARk A 2634 F PC HIGSE ) th 3kt
ZAZRAXANEEE, TERWHRRE AR RS 2 878 3R —Fh LM, RS BB
PLESH ARSI A KT RE S KR T . X THE PC (PC BUHHEHL ) MRET, RITOMHE “Mik”
— WP TIHE

@ #4%F « MFE (Kent Beck, 1961— ), J&—{i 36 % 4 6984 T F20, R BN A Z —, (MR
HB—— WAL ) ( Extreme Programming Explained: Embrace Change ), $i— i B F 1999 i, T 2005 4
HIRR T %5 R

@ RBUEICE| AP A (RITHRRRE—IEL ), BIRE%, ARERH R (2002 48 ),
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1.2 FEma

KTHE B AT ARTF Z G b 28t Rl g, HEECSE L 7. fln, LIETag
FeE el T B BT A AR A L ARPL, BRTEh 2R T CPU, A7, RS, MBEME FF M PC ¥
framike, 3 HR%¥ T Linux XFEMPRIERSE, 1Lob, LIRS R PLREIMM IS, HEdD
IR E T HFAEBERGER RN, EXRErR ARG, WOAERT &M LpEskg X, 4
&, TSN EA BRI RIS BREE, XA TR T8I S bk
bR E . #ilin, BAER THNAFERM CPU HRERBREI M KR LM P & T EAE S, LU
JRTE “HRAEME" JF AR P auke 2 8 ol E .

& MIEREB R

MIE 10 SEHHRVIMEREZE ML KRR, CPU H SRR E I -C LN ERARMR T . i
JUE, REZ ASBGER] PC RTEMERMIF 3] T 2GHz il EARZE T o X R REHE =5 A 55 B
R, EmFEHE ., W, AEESEZHENIRE, RILAE— CPU MM EERE, Bk
kst LI 2 IHB0E KL T .

HRAXHFE T REGREERFWR? ZHEMANITRILAITERE, BiFaIMERE/RENBIOT
AL, RAFEBIGTREILFON T mEEmER A RAREROR, Hrh—i 02 MR 98w /R e A
REORBEE, 75 2 10 FFEHRK, XEEERRSWHITEER PC F,

M4, fHBEBETBIIMRE, R 1 BEHEN R
1k B 2012 4 B R R BAR M BT Y, BR 10000TFLOPS }
O CMMREEE (% 1), BACHKERE o I0CAT (AEART0I)
K AR KSR, BT 20 4E, XFhRRE BB | 7050244
BOMERER AT RERE AR “— R T, <1 2878 (CPHJT CPUHIA 52GB)

WAEEANARPRRK, 1024 BRI EICA RN E 2R —BACE T, IR F AT,
IR RERBIGT R CPU, BB EERE LI IR T . HELUEFE?

EXHRIRE T, Wt 2ARTFR? BT RAaFHAX 2420 CPU, iR R
PRbE 2] AL g 7

@D & (K computer ) Zi7E A AB {2 ERFFE AT 09— S S HRAHL, M 2005 SEFFHEPEE , 2012 4F 6 A IER T 5520 .
HAR 5" #XREMERHEE T LGARI SR 1 50K (10000 2%, B 10" %) A4, WS RE%iTH
Bl TOPS00 HEFTEEROBHE, 7B HARAY Mit (20124F 4 H ), “B" AR E IR RHE RIS F,
{B7E20124E 6 H, X4 F8EM IBM (I FEHL “442" (Sequoia) FTHE.
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" 1': REWR A E

FISPIXFERAEE, WA “RRMMIAT" 28, ROZTEWTFE4FIH CPU YluX /4
HEHATRF, MERRE, WELHREBEBFTRETITLAIMOIIRE, TG IATA BN L
FREREE, WREHZDEONERETAFIRE, JRE A S0 MM R A%
AL EER

a MERERR

18

P A, MAGFFRAIMG (BRY%) &5, BMKEERRIOIER. 2012 4%,
— A ICA L IR AC & T 4GB N AE AT S00GB Ze 45 O BE 4%, Fihn oMol i35, WK
2 ~ 3TB (A RIMASI L REHE ., — Dl AFTHA AR RAELD TB &, X7F
10 4E R REARMER R AN, MOUGT T 8L /0utE, FRATEERT LLTE b7 8 1 B A2 4L 5] TB
REROERT .

M4, FAAESARIEM, PR RBERIR? KEHLSMBIMN— SR, BRI
HARBI R 24 ZH08UE, RBUK Ik E KA A HE?

EhR L, X—pRARAERC, RIDERE T, BRFMAREHEKR, RAE AN
FHAARBLE Z ARG T o 8 T Be A AW hnd 7t 2 it , P S A s B 2 2 15 5 o 4
ROFERZERE R, 556, KOS BRRBER, &AM AFEBERE ., LIRTRSHESK
R BFFER 2/ N INFF iz i3 kit e FORAE A @,

I, [R) R FAT T an ey ) ATX SE RO We b7 1 i) I A RO S8 £ 2 22 26 i B AT T 2
S MZRRTE. MR, XFTRBRRZERE PUHET, ERIEMR S 2MEFT, Bk TFrae
A 5 2 18] i) -1

FEAFEAR RO, SARTMAM I EE TN — N30, RENEE., BRARE
LATR B BERE 4, (B 32 ISR A 38 0 05 A e P DT G B o SR 4R o W 4509 Fhk ol e 44
Kilt, BERIEMERE W AB., Rid, RINTEXRE & T RSB, IiEth
AR EORBAER T, fINAAH A E 262 (Solid State Drive, SSD) B 23424355, 52
] LM S FAUA . I MR R BT £, EARARRER, BAE B RS R
BoLWBEZAF . FsEBH 2 ZRBEN ENF (RAM), DLEAEEE(H 0] & AR AR S0E 89 S0 38
frfifiak (HDD) Frii i 2R &%, B B0 a] B 2 2t KB B 1. LIRS
L H B 7K A DRAF B B N AE TR LA 36T IR 2 IR G54 . R 6 B 1) 1 IN AR RE RS K AR . 1K
B LA BB RS R GRS P A K A G ek . SEBF |, LARSEE SSD A RiTHR il B e
A%, BRCERaEHITHET .
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1.2 FR¥Ema

o MERERR

#Wow, WM PEIREHAEE, WEAMR K, —BFEN M3, B8N
0L f) ot 1 2 HAC AU A B 100kbivs, & JE ] ADSL BH{CAY 10Mbit/s, B2 BLAEGEF SR it
100Mbit/s, FiEFRS T 1Gbit/s (9 1 W AR 45 T 4G T 1) — R R BE S T

OO 6% 47 B ARSI , 2 KT DO 0% 9 i £14) Y- A2 7 A S A DO 296 i FE ARAR AR, 2SR Ab R R
RETEA MR ETT, RERALBERGI R G b RIS a%, H P RIRFSHTHEIE, XHERNTF
ETHE . XBEREE] IR ALA R AW B, KFGE R SAIRAEGE “A b B feHC.

SRIMIG K, A Flk %5 B B b BT IR E AT L, B AT LR BARAR AT LLUA K 3 b deit
TAFHA TR A H, (B TARR A FRALEIER & 5 (BT B0 “BOR™ NOZREIR,
IEBREIROZIE “wi” ), P SUEAE R EA 8 T Lo AT BPLEs, SERRAALELE R
B AE R AR B ALK AT o AP — A AR,

fEARLLG , BE TRV TRE, B AZTUHA A —B1RILT . BTN
Al ASER TAEtZEZ T, WikE N AF LW “Frham” 8O0 LU 5E il — & 2 B A b B
RGP I A G RAG IR B AL TR R “RFFas", XFEMREG TG SRk, tusttprid
) “Z i/ REes R4 ( Client-Server system ), A NI “CS £4:",

SR1, SR R s, RS s — M 2R, ERGEMN ESTENAES .,
R ) 736 2 T 4ER ( World Wide Web, WWW ), 7EREZER MAEIS, A T A58 2 B
Vil — AT EEAL T HUER T T A Bl 55 2%, X R RMELIAE R MY, kiR S WA W R, RE
B A Rk ), TEDL, MEMMB T ROSHBAR—HEEET T, XFE—%, FPEm—0H
o BRI “WINERS" XPE Nl 2, wE el DA 2t RS FIR S T, itk 38 A4 1 5
ERH T, T RE /AL R AR IR %5 48— AT, BI/ER2Z RO R b du 2 AR
B RE, AREESE, BERNTATLMER RS ZFZRE, mE e T2t RNE4mik.

(R, TR RE AN 902 (] ()78 BT 5 | 2 93 LE P69 380 Bl o, T4k, AT H#
L E R A AR S5, ST T ik JavaScript 7EW Wi4% FizdT, XSLPr B B PN/ RS A8 R G
AP XEET o 1hh, RFS—MBN—GHRL, R T HiFE GV R EEETH
W =R RS SAMBEREBRNW, LIATH — G KRR R IR %5, e H—1% P
Yiti / AR 55 AR G HRARBE T o

Sa, TEPEREAN 5 TR M kR v, 024 06 e P 0 ) R GEFA) AL 2R PP — R A
5o MEMERIEOORSE , BEA SXPMERRE, REMMEL, P RIER A d EAREWS IR,
B 5 B et — R 2RI R —
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1 » meswanen

& N

EXH, RATMENG EBIBER R MHERKR, EARREBEE, 2R# 5Lk
TE, BREERATUFBARAR, 5., 10EZEHRBAFXA BN, TR g
AREFHUE? HHREE A REBEIF L, B PRERIR—% T 208, MY,
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% ///.f///////f//.//f’//////f/’/!/1‘/'///.-""/J“/r’f/f’/f’///ff//a’//!//f////.f/f’f,y////

el

I

. (=]
////{f/f/f/////ff////f////f//////f///!’f/.f/f//f/ff/f/f/ff/f/f//f’f////f// %

RFFEMF iR giti =2t ang? —BAhE 1954 @
AEF MR FF % B FORTRAN &5 .

N
S\

SR, AFAREARE, BURMAA MMPRTE 7 WAREXI LR
A RERE “BIF" B9, B2 % AR AT LLE )
B FAEZ WL L m AT B9 FTFLARH (1 1),

1801 4F, 1EfH Tk #apiifE], A-RMESIPLA) & ISR E S
SUNBRR AT LGE TR KA. MRS FEE L
BT AL, AT RERS R A GEUER, Tk EBs
HLIAR 24 TS 3 B R B UL AR, FRABIR S 1 Bh 2 SULIE
Vs T LLE B TILAE S B R PSR A IS, M08, R BOAE
1% NV B A 22 R LA S B 1 AFRANNTEE

DX AT AL AR R I ALAF ROAE L, X GIRAR ™= A T 5w, 1 an7E 355 [ D\ 33 A 35
PP R AR /R T - ELOLAF, BRZE A MIAY “ATHL” b RSTFLARHS e A BT . Distidio 2,
M T Y G A — S, B D1 A 7E A AT A B At A S A B i 5 Lk o

Ak, LR EL5E M, H T rbLao i /e b SO R 8 T T 3k, hahFF kit
FRIFH, REEFAFHCZ Bk - I, Uit A m R0 kR, MR
PLA A Ay, AR S —NRFREh RN, AT, &F —Fhams
BH U4 5 Ada 4%,

GLRUEING, FEBFERI MBS P, T ABURD X — A BALER, R IEFF IR
AUEsh L, HLFAT] 100 b 1 ARAF . HE, EHEVRBEH, AidRREANTRE

(D #/R¥r « B U14F ( Charles Babbage, 1791—1871), ¥ EEES, HHHLEE, TREFRILGEWE . 405
il ( Analytical Engine ) J& B2 U1 A7 i3+ 09— FhOLIR - E Wl FHHREHL, BAd TREIREAE, BRI
e, (EHSHFERE AT LR 100 4515 30 B ALY S 0K

(2 Fik « KW ( Ada Lovelace, 1815—1852), [5i4; Ml Hrt% « Bk « FEME, 1R FCFEMTAL o K R HE « 3% K3 {a
R AREC,

@ XA 1980 FFh EFMEEH I —F L R Ada MRBRIES.
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ﬁﬁj;uﬁﬁumﬂa.a&m*m

WHRRF R BOZR LN TAE, WirRANTERF SANYE RS R 5 (Ml
PRLHEEE ) BRI TAEE,

FERARN A L5 —EHSHLA ENIACY (1946 45 ) 1, FRFEARRATALLN, Wit
EAREMTTARMAR, BEE X —FMER ,

Aid, TieRERLk, ST, SAKEECME M EF, EENBRERNAE
FIFEREESGTEIHEBZ G . — AN, R SRR T ENL, B 1949 4
H B EDSAC?,

B XAER, PRl “PLanESET MBEIEXRH T, YatA i BV R ALSE S
RME M. IBNIRAZVUER IR, HEICHRARER B A I e, e fILASE St
Fir SR80 |

REKR, PLEHATIE ST, $HR LRGSR hA xR YL EE 5 RS,
ATERES, XTTAEAARRS ., &3, LETMARKREEZIRT, BEARMIBAANSH
BERAE, XFEEREEMELEE. i, 851 SBRFRILSHE SIS E Tk, S
SRR TF THASE; BISHET IS REMFT TR, AHELK LITHRMAE B AL
HEIRSIFIEMBTT “HAUT BEFRAITE T T RBAOCHESOE (SH R ), IRmHE
MMIERKHEKRT .

RA—XK, A—TAZRED], ERIF TAEARMZRITEYBMKMN, Baikits
PLA CRMABE TY? TR, ATTHEMESICIZIE4S (BHERF ) RfOR%IE, HFRT
—FPBERS A Zh AL LARE 5 AT, XBURICHES

Coas 2 ADRMRE “ILaIES" WRF, L4055 P E B, mitEygs
——RMRRRFR. BRI EEL R TR, R A R ESE, ERENit RS,
BEFRMLEATRY BT AR, AHZEERXMERERE THAIIELS M B84
Jif#. Bfif5, FORTRAN F 1954 4£[fl{lt T, FORTRAN X4 F 5 2 .

FORmula TRANslator
X 8iFE
RS, WS SRR RE A CHOTEERH N, FIAHENL, h THEARR .

(D ENIAC ( Electronic Numerical Integrator And Computer, H F#{EBMTNL), R EESA R T AS8RH
STEERETEEAR TN, T 1946 £, HEERKENMETRLRERS .

(@ EDSAC ( Electronic Delay Storage Automatic Calculator, HL F3ER7FERE [ ahit W88 ), B2kmE S doe By i
FH SR » B/R ST ( Maurice Wilkes, 1913—2010) ##2 % HHI B\ F 1946 4E FF 05181182 4% 09 80 T 301,
1949 4 5 H 6 HIFiEqT.
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21 REBIEFMHLHR

B AR, HGE MY R i eE B AE AR TAE, MRRIES ERILIFHEB AN
HIRAE

HSE, B BCAT H s A LA a5 A gar, LA B i AREL 5 file i 5 =X Ui g A L2 A
BRIy, ISR FHTEREIR, B AR, A, GRIRRRIFEBARMB
FEEBEPAN N TR GEVFFER—FR 51

& M5 IR SR

— K Z AN K ENIAC it 7 5 —&118 L, 1 FORTRAN Ritt#R F&— P afsia s,
SR, BSCREIES? REHA LERIAREE—F,

bR b, MBFAER - FHEIE, ER2SRI—LEARFWAN,

B, HF SR -G ENL, iR PSRN EREK - NEIHEIL” (Atanasoff-Berry
Computer, fE#K ABC), X i 5HLAYIIKHLSE L T 1939 4, i ENIAC 8, fiH, ABC
FERME M RBiE ER AT BUAE) 32 1 i — 2kl 35 ( ENIAC i+ #4157 ), :.‘im,% ABC
e — et 4k,

ENIAC # ZHARBAMERM A B AL MRS Uit R 5 26 B &od i il
M, JFRBT—6HTEARATRHENITEN 237, XEHEVSERT 1941 45, #1 ABC —#E,
EBUERI E SR T k6. Firh s FE 4 A ABC #1 ENIAC AfA], Z3 24k 25011541
WMIRAIE, Z3 76 1944 AR P o,

M2, wWEET AL afrmg? Bd AR A, A Z3 fEE TRIGHER#E - 85,
F 1942 43 1945 4E[0)HF k& T —FP 44 4 Plankalkiil f4aFRiE S, H FORTRAN H T ¥#iE 10 48, @
SR1M, Plankalkil H2#iit Kk, MEA#EREE, MHH T ZSREEES NSRITFSDl s g
&k,

Plankalkiil )it EF] 1972 FAIERE R, MBIE - MHTFZIES N IFaRIERLH,
B4 1998 4EME T . Bk, WRiSTTEFT EIHETEMSFRIET, FORTRAN £ b 4%
ﬁiﬁﬁﬁwfiﬁﬂﬂﬁkﬁﬁﬁﬁﬁ%

@ £ 23 Zﬁ‘d;z”uﬁﬁﬁ%zﬂ’ Z1 M zZ2, HEfHEA TR @R, mdEmEmairal, (FHEE)
@ B « 7% (Konrad Zuse, 1910—1995), R— {4+ A TE, HTEHLYEH, Plankalkil 8k % B2it% |

PR - KSR RARBRINST, ENAHREEEPAOEER “HTFMRAERRSL" (Formal system for
planning ). :
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ni%::uamumﬂf‘mﬁmim

Plankalkiil B F-7 7 57 00 B 7E I P1 max3 (VO[:8.0],V1[:8.0],V2[:8.0]) =>

SRy, Rk E i eERiES :g?(ﬂﬁf[l_a R
FERA =AW, (B, EHET mig max (Z1[:8.07.V2[:8.0]) => RO[:8.07

, - END
(i, TR, ROEHW. 9855, a8 P2 max (VO[:8.01,V1[:8.0]) => RO[:8.0]
/NBOTEL B | P38 IR G5 g5 14 VO[:8.0] => Z1[:8.0]
Wis . SAAEE. HAE IS, It {E;iq[[::Bsa::::lu]]_::> v;ﬂ[[::aa..uu]]) -> V1[:8.0] => 71[:8.0]
W — B3t 3 3% 10 4E )5 ) BLAY FORTRAN END
AR, W] WAt 90 AN, BE 2 M Plankalkil 5 6%

Pl 2 %5 th 7 — Bk Plankalkil #2)%, e LT H TP SEEHET R K TEF max, L
BRI XA TR BT = AN SBOHAT OB TRF max3. Foh BT (2 3t Bt 36 i
B = SRR XFEMER, HYEEE.

@ WEBERSTHHE

£ FORTRAN ZJ5, 20 tH40 50 4E{RAK E 80 EA0H), & RhEHEBAENE = W S 75 S0 H
BEEL, MITAEE T — AR = P9y ol 2B Y S it

TEXH, AT BRI R B AE A R MFRIE T, TR B I — S T R JE 4
W T, HEMERSROFEIES L, SRR AN — FREE S S,

1. FORTRAN
WEULRDR, —FFIGRATER SR VFF FORTRAN XA E i 510

FORTRAN fE SR E R F A —FRAIE S, e8I S T B, %5
(TR BB B2 REH RN GO OHER, XHBAIRE, HREA SR, REMERAH
R R RER, XA RREEN,

MERKAE, FORTRAN dE% EIAL LNBFZ RIMEEYE, ik, EHEE T i
L)L E A MRS R, Hoh BB — 67, #/2& FORTRAN MiEs: i 4T
T HE LB B A

BAREFPEHEAEL

RN ER, BRI T AN X8, ik asfERiEi Sk
R, XAFREE, DIBURRENES M I BORE M EDREER TR, B2 XEEVE? .
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DO 100 T = 1,10

XAE—ATRF, EMEEM DO A MEEE B, BFHEREERIFFRMN 1 3] 10
MER R AR B 1, MIEA SR 25 BEF 214750 100 i), B)X A REMEA A
[ i

ik, K DO A 1,107 PRLE ST S BE, 2 RAEM A7 et
DO 100 I = 1.10
R 1ZATE 2836k, FORTRAN £ZMEFTA M2 #, IRAX/MERS s .

D0100I=1.10

XEE—¥, HTFXMERAFES DO BEMMIERE:, Hm RS X MEMNIERY “WKiT
SN 1.10 IR 4575 & DO1001”, 4S5 100 AR —AT I 2883 1. thpldid, A0k
B R E AT —NMERR, B T —NR(E R4, TER BRI T . XA LA R
B2 Ay BT AR SC R FE AR 3% T AR BT R AR RIE S T A a0l

F—Jrt, SR AT SR EflE I FORTRAN, JFHBRR T —&+ 7 KR
AR, Biltn, ST BKBREEF MBI AL PR &0 M AL B, A &'S DO JEFF LAk
B RS

R RGO E AR LA m R, Hikd iR /0283|0704 Ff FORTRAN #
588, {#FBEGTFEIABIFRA B E LT 4R {d A Java 1 C++ ZBMET . At, BEME,
FORTRAN thIfF#8A BN T- 4 .

sk, FORTRAN A S tLfE AWiiElk, FEBHTRA PR CELl T g R, BAELG 5
AL, FHAb e MR S M AR,

2. COBOL

COBOL iX /4 Fi /& COmmon Business Orientd Language ( [ [ @k FE IR S ) W45,
FAXT T M 21 A FORTRAN, COBOL ZAE A [ 55 it R m i M miin S, T 1959
ERT & K

BT T T A HERE -

Q mFRmEpLITE, HEATERZHR KX
Q X FAEELESR “—BRAR" K, RAEREEAFRATGTA (HF) WiEk, |
KB T U 2 5y B

www.WereBook.net



28

) ammamins, nank

COBOL RH TR LIEERIFERE, X FRXAH AR, .
AB = A * B
H:
MULTIPLY A BY B GIVING AB.
HE A5 B BT K KRnS,

Ak, BTFHRT KES LM%, COBOL B 21 M4 FAKRMETE . BARZEH M
RIEHELBATLT COBOL 3CE, (HA BiEE#R, COBOL &R EIMLE{ fHiE =1 —
MgmFRIES .

Schr b, FERRPLHR B PIZE R FLEEBIE T, A —Ea08 AR A B2 Ruby SEHTHRATF %
BT —2f M2 COBOL, AidFRATH AR R 81 PC IRS28, #4/ER S0 E: Linux,
HAth 3 5 W aR S T AR RIS, Sof 2R 1,

A4, COBOL F|icdf AbFFIWE? MARIR XM it COBOL I AR AIERE, —E2%
3 XrEm, BRAMEFENRKKTIE”, Aid COBOL M ARAN RS T3 “un 5 i
WENBFIANBI A, BMEEBE COBOL M EREMN” ., BFHRBIIE 2 H1®] T
COBOL XMHE, XM AR AT {875 [k,

COBOL WLfEARWr#E{l, HEAE S A R 1 hn 7 1 e X 2 M ThRE .

.. 3. Lisp

Lisp 1 FORTRAN, COBOL —#&2)}f#N “HRHGRRIES =ZEL" (RMGEN), EHEFE
R

LISt Processor
# 4L E

Lisp R— PRI MEIE 5, BHOVERAFRNREDRBIES, MREN—FBF a8
BIRBETHY . Lisp BBOTHEAE - ZRBEHT —FLL Lambda S MR “BR5%EL” O

@D #y8 + ZF% (John McCarthy, 1927—2011) EEEFLAMITIEIRESR, F 1971 4EFEA TG HRY TRk
HER¥% . Lambda % (Lambda calculus ) Ji i BTEE{ « E84F ( Alonzo Church, 1903—1995) &1} ft—Fh+4)
MR, 2 Lisp SRBUNARIE S OIS ER ., SARTEAERMN TR, BERER 2L,
Pl R 564 (Turing complete ) J&48E —Fh i30T AUH A Ful FH B R YU 09330 RE Sy, BD—Rbi HB0BURI AT 1L 3080
 HATC MArA R EOE. BATARHEASRIES (I01C. Java®) MRERSZSM.
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BT, T Lisp (BOREUR ) MR A TR — RT3 A

A, ZFREIFEABIENRHAEN— M AHUE SR, ERM LR =M — st ¢
25 + ZE I IBM 704 HLERHE F LB T HNRTHRARR T RER S eval (SRAEPE%L), Lisp A1EH
— A A, ©

Ak, Lisp A& 53 66 X B8 LS (ELEf T AL B35 5 . A% F FORTRAN #1 COBOL iX
H R BB T BUE TR AIE T KN, Lisp K TRAWXFEAIEBERIARE, FHitk, Lisp #82
A+ AN TE e a4,

7E 20 tH42 60 SRR, —MRARALH TIHHELISMY BTN, Fil Lisp 18 K%
T 5 B <5 b 77 A5 4 TF5%

BAE () FHSEALRE 2468 A B RO £35 S5 A AL TS S 00, 7 Lisp I KRE — AR
HISEURE . SN, B Java THHS S A B BRI AL T HL, SR L WS B Lisp &0
9. B, Lisp % BUAE M THIEHUR SR AOMISTRON THOKRITOR, AEMT# 202, (o
AR TSR LB RS

4. SNOBOL

A Lisp FrRES AL B A EEE R A # MM S, HFAMKAHFZRNSR, M—MET1HT
FATRLHAES, EORLHE TEENME, EE SNOBOL ( &%l Snow Ball ),
SNOBOL #9447 & B & .

StriNg Oriented symBOlic Language
FH® W 1) HEi iE8F

HHA N #1 BO U B IHRR AT 88, AP KEERE T . SNOBOL EFMEETFTERL
Bt (Pattern ) JHuCRHEAITFAFERACEEAY, o] LASLEBIFER) AWK | Perl 1 Ruby %15 5 i 46,
A1t SNOBOL HYE4F SRt 3 F A = IE W ik, iR 7250 BNF ( AT — iR i) @
M5,

HUX ARG A S BT RAK, 7T LAUCR IR T 330w B 38 LSR8 0 1) % 8 Y
ko "

@ IBM 704 /&1 IBM 24 5] T 1954 4EHE A9 P9 BT AR I AEA AR 3 ML, FORTRAN M1 Lisp 4815 5 45 2
fF IBM 704 | FF%& HkRY.

@ EEHE - #5/R#E ( Backus-Naur Form ), 2298 « ELEHT (John Backus, 1924—2007 ) I3 « /K ( Peter
Naur, 1928— ) HE5|AMARMRITAIES BENFSE, Bk - F X Bl cEmiss.
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%) » mmEmmnz. sErsk

P 3 &R T —BtHH SNOBOL MBI VT HE KA N S5 MBI CRIFEFE . 4B UG A i Bk 3] —
BRI RS, XRER RSB E 2R E2 83 T,

5. HIFEMIES
RIAC 2, Lisp R BEAMEEA: MREIET, FdXAIiES AL Lisp —4,

#iltn, Prolog B2 —1~LA—BrigialZ i b IEMIRERIE S . 20 4 80 4E4Y, HABMFES:
S AL R R A T Prolog (MEMAMBUARIIZ LA Prolog LRI BRI HALES ),
[EfFHAA AR, (B35 AR RIZEHR B AR 2 )5, Prolog bl 857 R T .
Ait, BERGERIES RSN “BA" (Unification ) VALK, e BT &2 375 1Y o6 $
WEBE T PR T Tk,

DIBUF R R MBEE T &, BF A — MR BREHR I RBBRRIET, ML,
Haskell S¥3/8 TIX—K, X—RBCEAET, WRILEMME TR, TN TFEERAELEL
MR, WRRUAN T How (WTSEH ), S8 Fifiad What (AEA-4 ) Fe&kME, X
FEAT AR B A By BT 2647, W5 )i ek 3, X R — AR B e i . 6T
X—sR, TERH “RROREES" — W hELHTEMN A

6. EMIES

AN RE IR LGS SRR L B EX BN A TIE, ENREHRIESH C M Cr.
P D8 T 1) 5 95 B0 1 5 T 40 I o R ) Java, A KAE Web 438 H 4344119 Ruby. Perl. Python.
PHP SFMAIE S, #R T EMiES.

X AR A AR AR T 2 — 2 0E T A, 0 Java RS T CHel
Smalltalk 1 Lisp B8, ifi] Ruby W 7R 2557 7 00 4 RO 5600 _E UM B % B i R BiE =

@ HREEWHL A

Mt RS 0 b, RATATLLE hRwEE S REAKRS SR R BERN, 4

@ N 25 & (N-Queen Problem ), ¥4 8 SJ5[wE, BINf/eEIFLBHE (8x8) FIEM 8 AR5, 18
ENE AL B % 77 (M A BAL TR — MR RAL & ), 8 8RR 12 M (Haess .
XEERARAE 6] — MR AT ), T 68 5 1 1 N SLIG ) (uend S5 MEO N, HALS AR Nx N,

@ BEAHIR, R AABR LA (REFUE ) ESH—RERFLEIY, HORAE “nmEk
TTRALZ AR T EE LRI URE R GE", B MR 1982 4653 3h, JLEERT 10 48, 769 570 {2 H 5E,
T 1992 SFHAETH, HHK “CABBMEE".
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MEHBEFCEHT, ELSRHE T TEMNMAT, EHPraSmER, 8RN
W H A R I BRI 42

filtn, SNOBOL fY-FFFepAbFIThRE, w] LA EBCIAIE 5 A ThHEER S, A, 20 i
20 70 4FARHh 3¢ E R BE T2 B ( MIT ) FF R —Fh 44 1 CLU VIiE S bk 228 (Iterator ) HOMES:
H1#¢ Ruby LIfCHSER (Block ) MIER4EK T F3k.

MGREE S RS FRE, — D BERCHRFRE “MRiL”. MBibat 2Rt — i e
AIBES, (A RMEAR & X TIPS MR, hiBsx HtfrzE M. mTFARL T
HAEHoe, BIhspcl “RAEML".

—EEMMEIES, B BASIC SESA LM AP, BRTRHRMTHT IRt
PR S, MEFRF RMESS SR, MEAEERSE. hT “RFPLEK”
RMBACKEET Y, AR ERHMBIRATS W, ERMHRERER D, AT —RF)id
e (FRFF ) T HINE 2455

R, UK S BRI TR SRR A, JLF BT A 1 R AR T BT — 2 A A A,
MHARESEHIRH . L, £ F—PFB, XTEERH T RALRBAETEE, B4R
&2 CLU, MEBdEmRIL B —FME S

TERE I R AW FER LR b, ok E AR TR 4 T i ) W R RS, PR, Mg
B BARAS B, DRI fi X G RN S Ak 22 R R T TR — 3K 48, ZETRZERY 21 a4
EET, HEMRELRENRT, BoEJLFHTA NG S 82 a0 s34t 7 @ m X L aaE 7.
AR, HorP AT — S O A B I 1 X A A2

Bt RALBARTRA, BFF A RMEAR L 500 EMIRAIE S, ®aTAGE HEF. A%
—RPTREE BB SHERZARE, FRER, KA KA 72 MEAPBES. X
FE—3K, WURABAELLARAY AL By AT il 5, B nT DA H o & 2 A9 I8,

SRR RAE I, AR TR TR R i 2R . A2t Skt L,
R T B R E L E Al AE, AR,

(D CLU J&t MIT RIEEHL » FIRTEL K ( Barbara Liskov, 1939— ) FFF & A9iE 3, FINTE K F 2008 AE kBB 2%,
( 45 )

@ #lmn, F—WPHENANHERY - EEBITET ArciEE, B (E0EHNEES ) R smmitg,
WA UL, RAEEAAREITHE. (i)
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x2‘t- BEEENTE, RENFK

Eﬁﬁﬁ#ﬁﬁ%~$ﬁ%ﬁkﬂ#ﬁ}¢,#f%ﬁ%i%-ﬁ%ﬁﬁﬁﬁ:m
ARt 25725 F, A —FEARBOMTEHIBILTFRA N,

WG, WRBMEFRMFEOREL, ABESTTE 100017, B AWE 10/7MiE, HE
KA B i E A RORBAT LABR S 100 1%,

WTHEA A2 “XKHETE”, TN )7, H Java Fil Ruby #R RRERI B Y: , 8417800
2 2B MAMA, WAL HE S M Ruby A HCATE, iFRER=4 100 f5E % 1000 45092585,

B X PRI A RORZE S, IR 0. TSR O S FRE S AR AR
Mt AT PL A TR A CRSA B H it MR B 2E AL, ZERAFR . A B 15 8 SRR
ZRAER R RER RR2EF 2 R .

& RRMBRIES

MGFRE T X AR, KB HEA A KNEhE, BAEf B2 4R
W E LA 10 Z4ERTH B, RIS R HLESHT ) Java Fl Ruby HLEEEA: T 20 4 90 4L 5524 |
PR R 15 EZMTE 1. hiFaT IS, B7EIF RAFRIE S L oL

B, %3 CPU ZHBALSHE KM, Erlang PiXfhIFiTAIIE =28 T AL LR, At
Erlang 7€ 1987 4ERRIEAE T, IF R ARATE, £ S5 Huf,

B2, RKEIGETE S RIERXERA 2RER?

KERBARREK . Lisp HEXK . ERRD - EHEMER (—TEEHREES) b
BRT 100 4FJ5 T e MBI S, RO A B DI B O RARE =,

fhE5K, 100 4FJa MAREIE = L £, ROZLADBRA B RIERLE Y4 B/ MR R s

@ (A WE—4 0 BB 2500 )( The Mythical Man-Month: Essays on Software Engineering Y& W H T 19754,
T 1995 4 AT T Y AP, H5H A8 H 5% » A 9 ST Frederick P. Brooks, Jr., 1931— M3 RAU#K {4 T Ui,
B ERFFAT IBM # 0S/360 #4E R4, 5 1999 FEKBEA A%,

@ Erlang J2 ¢ 5 $iL 3 {7 24 R B 325 ( Ericsson ) METF i FAHLRIERIFT Z I & 19— R4 BB S, BRAGTF 1987 4,
H-T 1998 “ESLBFH.

@ ¥ « HH/EH (Paul Graham, 1964— ) BEEKBIER . IHENREER. (—TEERREEY) ( The
Hundred-Year Language ) — UM TR « S EEWA 0K (BESEE ) —Hd, ARMBH K 2011 4F 4
Hhh, Br—igiFE,

32
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DHIES . ERASRBIEGD, mEA X IER ST TS WA Lisp 7. FrLLik, bl
ok k2, Lisp A2 100 4EJ5 s 5 ny stk 1) ..

W, RFXEER /DAY E R B AR BEAS AR, NIRERNN, MTFRE, N
BET WIS BN BRI, RS il . S8, fkbira ke -5k
BUEHAARSE , AT R WRAH % Z AT A BT Ty 1), AN R () 201 ME SR 36 Sf it J2 Tk Fo 1Y
PRAEER e, A5 E 2= IR LK,

YER— AR S e, il Ol 5 g DOk BNE S mst b i, AN 4ife
IE AN AERRY - RBEICWET, [mFE N B ERE. RERNRERS,
Tt RIAE LA RIEE EEC AR AT, BRI A NS iR X 2 F AR
/NE RIS, (GRS - ETE A O Acc PTEN, R RER I 2R

ERFR, WEETHHAIIL, AR TRAAESASREAL, MR X e T RAE
FATRBIMER (TSR ) ERiEFA Tk, eIk, 4fRE S AWML &
B R AT, WIERN TRFXAHE. HHFRATAT LR A RH I, X RS Ter skl
W% SRR o

T ERWAT, REFORTI 100 /5 4fifi S5m0k T, FIAAROZ SR T i =Fiif i
HIHAPZ—:

(1) ZBEA K, wmEEE TS IEN 20 2 80 FFAOT UL FBA At L, 45 RIS H 3L
i, WHERIABENERNE. (MWER RE, BILBEEWR AN )

(2) SR T RMBE X AT AR B AFE 7o AR LGEE AR (CREBRM A
SRIET ) RAWAUEHEE . (0L (EPRAM) PROHES, XTFRFEE S 2O R LR &R
K )

() AT RHAE @S ES L NREES . XAESERERERSR, AdhnZRE hiie
SAN3E W What, T T Qnfal gtk MR How #8440y, MIAFHRFEALRLLM . (HELATIIY
HIRE )

MR, LE b A AR S, A AR S AR LRI MR EE, B,
55 bR KA EE I AT BEPE L BERIE . A ik, 100 EFREBEEAEXMM ET, XA
Pk R

@ Arc 5 & Lisp i m 22—, HfAY « IREIEH 52 % - 28 » 54T ( Robert Tappan Morris, 1965— ) 4k
Fiit, T 2008 4E Wk,
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% 2# WEEEMT R, REKK

& 20 FRHIRIEES

Xt 100 4FF T, RATAE T “H 100 4FJ5 PG RIS RER”, HA8E. 100
Eﬁﬁxmﬁﬁﬁﬁ%w%,mm@ﬁﬁB%ﬂuiﬁxmtﬁﬁmmﬁgﬁ$#%ﬁ%T,
XA, FEAR S 220 kA 2 R MERY

M2, BEI— R EARREARER? HANBE 20 4E)5 . 20 4E07, B AR R4 B g,
BAEMAB A HRAI L, ENR P& ROZRAE &I ORI L, HENLITERE S S
TﬁE%Hﬁ,$Hﬁﬁﬁ%ﬁ%ﬁﬁ%,#%E&ﬁWQNTmﬁ%%k%,ﬁﬁmﬁﬁu
R BLTE B 2 s 3k A 467

PN, XAKREA, REES ARG EA SR EZ AW, B, B
WRZIET, 7620 FRTRC SFEMN, FILRAGT, 20 F50IES, MIZRESLRE (£
STFSALUMEALEE ) MFFATALEE (24 CPU HMEALTE ) THAE TRk, MIETF & HRE A
HIEL B RERBAE S FHIX L Th RE

ZFRVABR AR BN HATAL TR, S 1K A5 A At AT LA i 25 8 (6 246 P 3 e
ERZHITRIL, MEEE &SR CPU ZBML, AN TR® TELH CPU, K
ERESERN,

AL, WIANBLERLRE . RPC (Remote Procedure Call, iEf2it#2iEAT ) 26 . b i Fi 4)
WAL FEANIFATAE BT, e 2B B . SO BRI T B, Bt R s
FEAEXT, WMilERMERIER . RIVEFE 20T, (B HRARXADROEA .
RPJCHT 2 2CERAE S0 AT LA S B4 A b PR 3 F T AL B

& FENMBR

JUAFRT, R GIERREFPRETF Rt — WK T RBIE S IS, ZEVhRE ch IR 4
T “HR—TF 20 R MBIET" XHE—MEH, IFEHERE — R AR, AR
B2, KEBOF A BAT M TR 9 38 A 56 T4 Ak SN R4 B 22 6 i B RV T, 17
Beilh TN “LERBAMER RAES". AU RESTRERIEN XS E
ISR, T AT LR H AT 13 0 T Se AR A b i 7 B 1y A

@ BR T ATCLHES,, H A I 5 B 4E 24048 Hich E B E PR, 45— MR B A Y I R T
ﬁﬁﬁamwﬁaWtiimﬁ.ﬁ¢2ﬁ¥ﬁ.Eﬁmuﬁﬁ?ﬂm&gE%ﬁ:ﬁmh—&¢@ﬁﬁﬁn
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21 MEBEEEHHR

Ak, XFERERD, BIFRESE R, TFEX, SEES LT ER R E LR B IDE
( Integrated Development Environment, M &IREL ) MMk T . 3T Ruby th 84 A
[m] “%A IDE M7 " ZR@WIE, Y8R, 4HEREGL Eclipse #l NetBeans £ % #F Ruby T,

CARMET, B2, KNGS T EEASBT NS EIESIERE, 1HE S 4 8 S fFELE,
MR gRiEas e M8 S A T B E RS, LLUABE s A A =30 n B 19, 6108,
AR Smalltalk 1gP9

W, RS

@ Smalltalk [ER—FMEET “SHEE, WK, HEMFRIFL THMLRS" WikitmiEs. S2EEIFAR
AES R, (AEEHRBARMIED, HAEHRS TEEREMARZ M, RFIEE L ERb AT,
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;:Z; REEENE S, BEARR

% /"’f-"f/.f/,f////'/f//.////.r".!///'..-’//!‘///'/.-""//f/..f.!.r’//..-"//!//f/;’/ff//!//!f/!%
» P

2.2 DSL (H¥ESEiEs)
. =

////':"//.//f//f/f///f//f//f//f/.-’//.-"//////!////.-ff/f///////f././/////’///!//;’ //

A\

Fili, BATHA B — B 78 5 0 9 G D . # 45T AT M DSL ( Domain Specific
Language, FFESHIET ) AL,

Pl DSL, ZAEF A NAFETIR ( Domain ) Bré | TEGTHIENC iR, MBRFRITE,
R BORIOBAR, Rk IF AR U % R A A R RE 58 0 7T AE. DSL BfE &R,
AT EEM AT REUR T RS, PR HEEEIHA" (What) B34, WAL “4n
{if2)” (How ) #ATHERA

Bln, 45— rake HogiE TR, e Ruby?,ﬁ task :default => [:test]
Hi, X1 T EAINGEE make Z A%, T 240 i task :test do
MBER, I B BPITRIF IR, S EE, 3t Y Ttest/unittest.rb®
PR HKHIC R ) Rakefile BURMEH T Ruby BB —F @1 Rakefile 561
DSL. & 1 #t/2 Rakefile B9—N A S A9 B+,

XAk T AR

(1) BRIMESFH test
(2) test BYPIESEPUAT test/unittest.rb

JA 3f) rake 4 AR R -
rake 4£4
SR BRSSO TE, DIHRAT default {£55 .
{E Rakefile X THRBIOC R MR D HEHRE T task, X FRBBIBEHREREKN, UK

AEFRF AR OC R E AN SC LG S Bk SR R v &, M BRI R, SHRIKEERX
Xt 40t ( Domain ) BIEM,

DSL XM F )/ NIBEE 3 (ROFROR, AR A th A0 LR A0 ok, (LR i A 53
HFFRRA AMFEHRT, TR UNIX 1K P B T4 % R RHR XA & s
TR,
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22 DSL (¥E@EissE)

Hrp, AT AL T AR B A5 5 awk HEHBA &0, B4, UNIX thif
HETIRZ “BAFET", AR R 69 Makefile FIFIEIERE A9 make 54 . LAFT
H LA TR W AR 00 sed 4 . R HEAR SCR S A R pic 474, FIEA: RFEHE Y tbl
WFF HAh, AT XX ERIRIE T RS RAE ST H, UNIX iRt TiE R 884 T
H yace, PANAIEMHras4m T H lex, i yacc il lex &< St A O BIEMIE S,

BRI, JLT MRS A TRE RN, KERWR T ER R T, Hei
ARAEMS LU BRSSO IR S 0909 %8, IF0 & OALIRAER T KRR IEPE, (A DSL
FEAR R AR

@\bhiﬂl DSL

BRUGX S RARIE T IRER, ML HMIESSI LI DSL, # M4SN DSL, UNIX £
PRE F SO R5ET DSL B, {B3FdE RA UNIX A #4E4M% DSL.

1E Java R E WA R, KEFEH THTY BFICES (XML) RERNRRE S, SR
XML e 8 SCF RSN DSL 89 —FIB . sk, BodE #E 1519 B 68 Fi 9 SQL ( Structured Query
Language, SitA{L&#IIET ) R —FAl 45 DSL,

SNEB DSL MR, TEFERMS FRIFF R HMIES 200, X TR E
HRF, A —ERHE—MIEE KRN B0, BRI EEE EHTERENTERE, B LUE
Ruby I % , A B AT LAF PHP 80# Java K HF % . i T4MS DSL 207 FRFFRIE S Z /MY,
AT DASEEBS iR 35, HBE8T SQL, Ml IAEARRMIES T, MR SQL 3178
i EEBRAE

IEM R 22 AL, 1E W) 23k 7R FH R 1R 2 74 S A AR A — Fh&ME8 DSL, 7
Ruby, Perl, PHP, Python 4R Z1f 5 th&f ol L@ A, HiFEEARAIE S P4 3 REHnC,
XFFRUFAL R, TEARRIAYE S AR AT LA B2 4 SR SRR DT it X — i FH ThRE .

Mok, S DSL SChr ERAFHBOHOBEFTMEF SIS, EIaT URIE S8 B 03T E 10
Bt ANOEAFE MPATERRRBA E S WIERIT A G, BT A hERRE, EESRhaey
PR T s €

WIFRZFN MBI ML B — Rl S RAEW 50 T, EMmEMERRRARE, 6L

© Fbr LAEARRS ISP, EWFRARODRERELADA M2, (FHE)
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) mEEERNTE, RERFR

WRAM 2. LaE (UNIX WEHSE) VREiirE B, SLIRMRE S S w0 o,
HAZOHRAr RE LIRS L AT LA 5E

R, EEE A RABOT R R TI R, X RERE T B Oh T H DSL 124 3] — 1428
MR o 1R SQL AR A B U5 7] 1038 F O s & S0 3% AR e L B S R0, RR T
f—Fh HOBBENF IR — T R eAFEMIET , XRERFE SR RMEDH .,

@\P‘q’éﬂl DSL

FIFREE DSL AEXT 9 B SR8 JE N DSL T, #h#0 DSL & M UNIX Sl 4 & SR ik 0y, i
#8 DSL W& &R F Lisp #1 Smalltalk (¥ 324k 2 H,

AR DSL A RBIE—F B ES, MEENAIET LI DSL, MEHRN DSL ALAH 619X
FHERAES, BAEEIES. WEHE LR, B{EESTUREMHEERES, AR ESA
WA ZIT. Lisp. Smalltalk, Ruby iX 2605 F5iEA1E0 DSL (978 £l 5, HITEX B 5 14X
w25 ¥ (i F N DSL.

A #E DSL AR A3 Ak 5 FISM DSL IESFHH A . st R, W& DSL & “f&15" 7E15 18
BHE,ERET A FESEE, NRRR R WS — R eiE = . fEHR NS DSL & i,
EEBEFNERKRA, M Dmaant, §EESRERES B AT .

Z I 1255 rake 4 1Y Rakefile XM, X2 —F N3 DSL. & 1 4 575 AY Rakefile
R85, RN rake frd- iR 4R BN ) DSL ARAS, {H[RM £t/ —B Ruby F25%

N DSL b A3 HoAth— 26450 . 41 DSL 405 S 2208 58 0T, ] DU #2440 3
PR EAE S s F1ES TR G2 hiE, MERE X Fi, EETaeEm,

BeAh, A4 fEfE EWEF LM, SERE DSL (WKBSHMES . —FhEIRIE S M
FHE AT B, FIAESE £ 5 250 R —Le D Bt AR 95 SC B N FE DSL AL BB RAEHFE F XL T

ULEI S DSL Mkt , T DSL MBS R 7618 £ 18 5 fes R RV B, BRIl A e
BERCEAR. Aad, A b EREOR TEAF I 51t LR Lisp X B &R EERIARMIE S
BPE NS DSL ( PA—3E B9 5 BEE AR ) L nT RASEBUAR 24185 9 B B

T AMGIE, NGRS ESYERSE, N DSL B&HE LHH#.

@ (UNIX 4B ¥ 55 ) ( The Unix Programming Environment ), Brain W. Kernighan 1 Rob Pike ¥, 1984 4 Ji, 7§
fefE# ¢ A DURER S XA R X T Unix 84E RGN R0 2806 i PUb Tl b iiet F 1999 4 %47,
ADIE s
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22 DSL (®HE@EHIES )

< DSL BB

AR 4 DSL A Bpseff g7 R4 DSL IT4E3K N £ 32 5 130 7

B DSL ZEJLAN i Lol PLR AR T 3 8 A PR i G . DSL #148 %FE sk v i
HRNE, FTUESYER FRERF. H TATESRE ZR0H2, HSYATEFITA
LRI

sk, {8 DSL AT LR PR RA E LU RS rE A T80, XEWRE iR ERFiLE
R I SAHRREAE T, [FIAS e RERE R TR R € 20— KL, SR KT TIE R THEOT

REZ NG9 RME, HaR A Cm LI AEHE DSL B3, WSt 1. iR
0 LR AR LTS BT 55 B ke, VR T LAV SRR R B SC A RRAS , AT S B
H PR RCR PR . IX AR DSL 832 K — R B o

RS R, AW AEEG, W2ESREm EHFTHE, XiEir
A0 DK AR E B L O ) ——h % k. iR, DSL, JUHEMF DSL, tifstE
A il SR AL R A WTHEDE FIF 5 | R SR RIS & Ak & BB 7 Ta) 2 —PE

®\DSL HIE X

RE DSL, KFEBEMETIHEREERER R DSL, X T4 DSL, f+4A&E DSL, if
WA B E X FBRIE

A—FMAIAR, B “EEASHTREHENIIEE". “(BH#E ) HCRARHMmA N
—#F DSL” S AT LIMVE R HIWTRIbrRiE, {HSCPR FaX sebrEtu e WA Minl 1,

R, % E3 DSL L L R4gmFEIE T MBRICRIEM, HB 2 8] UK A B B4 =&
DSL. {14/ J& DSL, DSL R iZJ& ¥ i a] B SR ) API i+ aAE 55 9 DSL X A — iy
UK

#EUE, 7EEE4 T UNIX 9 AT&T NU/RSEREVPE a4 ERHTEIE TR (Library
design is language design ), IRAT7EEE WAL T R, KEOGRIFIEE, BWRBE THY
FENCHE .. KR, s HEs e EE,

@ MN/R958%E (Bell Laboratories ) J&—~LAHL{FHICHI ST R K AIBIFEH ZPLH, H AT&T I Western Electric 3& /7]
MBS T 1925 4F, T 1996 4FMES AT&T, HAETE TF/R FHFEIR ( Alcatel-Lucent ) 4Rl T, M/RLEE
TEF DL A TR R S UNIX #ERGR CIEF %, HbMEn K2\ aiE ke, 80k, ccp %,
VR AR ARG DL R,
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%) x smEamnE. REkR

s Z i, API (Application Programming Interface, W JHFRF4FEED ) WM R 45 7AE
BN EEERR, A FINE, A TR — R B T — i A B A
—RJLEE" . BATATLGER “HEAN" KT - FE DR X AR A X — i R .

Programming is a process of designing DSL for your own application.
(%A23k 24 B T 69 5 M4 A%t DSL #9it42 )

REFHERFFIE A, T LABRAE R R PS5 LB U 20 F AR P 0 R S DSL, )5
AT AR XM RN RS, HAUEMMSRRE R, RXARRERiE I, —
FERE— AR .

Pt DSL HAUAUR—FEAR, 2RI & 0 8 B B > — , AT Ll
i AR R IF & . ZEBT APLEY, WURAE(R “Bit—F#iid DSL” —REdE 731035
Ik R 1% £ AR R AN R

@ JEA M DSL MBS

IEANRIA B BeAY , 78 UNIX Ui, fi s T8— B i E/N TR TR “ T BA R %" R,
Linux 4k X — o UNIX FIAFRIRIET, VAR T AMOTHME, FeH b s
% H 8L HSNE DSL, A& R ARk,

Aid, FEBA UNIX U323 TR E 3k A AN, Hlan, BI7ESL 69 UNIX SCA 4
4% Emacs, JLRUE'SHBEK H UNIX, AUEER [ % ERE B T8 (MIT) & Lisp X
o BRI REBAM - WHTE AR E 0L MIT 1549 Lisp B2, PAH 5t 2 58 24 4R [
W, 1E4h, M Perl 8] Ruby M SEIAIEF f, HARRA/NTHASEEM L, Wil
ZURETT RN TR, NX—& EF, WRZH T Lisp SCLMEN, 4R AT DSL 42 %
i, FLXAME ) A RE LS A CHK

BA, A+ 2R FE S FAVENE DSL (978 EiEFR? BRMEMEFHT LR NS FiE 5,
{B4R Lisp. Smalltalk, Ruby iXHHIARiEA DSL M, #HIH — LIk M4HE

BOCRM . T DSL AR N T4 s 482 B AT AR I0 | 838 B0 07 2 A TR

@ KT« 5 ( Dave Thomas ) B—{URFH . fEEK. HMF, E4 Programming Ruby %45,
@ PR - WiHEE (Richard Stallman, 1953— ) R—{IEZMBE, HhKMEEHSE, GNU IR E 3iE 7"
FEEAIG A, MhATSS Y GNU i FIAILFATIE (GNU GPL) 2R F8 2B [ t ¥ aliE
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2.2 DSL (HE@MEiEs)

DAL et g 755 B 3R 7 XA R e AR BT i o O S Bk, S TS RAE N DSL 18 315 5 A 0l 5
BREYEF . Lisp Ml Ruby Fifi S+, TRAEBRFPAEPBIEER, SiFHRM “HE" bgd,
SN 40 A0 w il e X N R

YENE BB F A — N EEREMRE RGN, 78 DSL 1, JFRE &M@ & EMRILrRs
KLk What, TIARE How, PBAENIHSACH S8, JuhRESThREHRF LB FEsc

A, Lisp RE&E (Macro) ZhfE, HEMNE “HIESHITRIL" 8 S xR ViFEE, B
VASEBUAR® H A9k . PRIERT LA Lisp 16 5 A Sl R —Fal R miE = .

% —77 T, Ruby HHfCESE (Block ) ThAERT LASEBLE: H4EH . AURSHR BARAMR Lisp 9%
HAPFEJTRE, (HAIREBANTE DSL b2 2 T o

LA ML FF E 1 v Rakefile 76, 7E Rakefile P 5E X T —4% W task 58, £
FHAFRNWAE NS EGALFTS (Symbol ) KA5E . MiX HE LAY test (LB IITHT, RO bRt
SR, BXHE, 7F Ruby Sl SIS, snT LRk —Fhisilss i,

Rakefile fCFS2Z T LA b 2R3, AP A Ruby MEZ LR LUK AER 52 B AT,
FHGEA A BAEER I, Ruby SNSRI A T b, LBt R LA Ry S e 4 4 T S 14

Bilgn, WEAAES A B IES R AT LIE R, 80T DR AR O A — SRS A
BRALRA— AT, IRBE Ruby BVEHSE L L derault <> [stest])
REGRZBAEFITORER “f8HA" #936, IFPA  task(:test, &lambda(){

B 1 (9 Rakefile £C 33t 275 R 2 XA RE T }}rubr(“test!unittest.rb“]
AR BUAE R A, HAXHA RS
EMSHEH.

M2, FERE—FAEE Lisp 71 Ruby XEERIEHEM RGBS, #I0 Java, BEAZHE
AFTREFYEAES DSL WB? M, R Java XHEMIES, T UMERERIELR, ABASLH
JEHESe, W HEHERN A RERAR, ZLHMR Lisp A1 Ruby —REMIAEE DSL 2364 FMER
SR, DMRESEMMIEAZ DT - PN, @ W40 (Fluent interface ) IR, &
Java IXFERIE F AR ERESC BN DSL —FEAYZHAEVE? & 3 SR Ath AT R B s EE 1 B/ 6l

E 2 Rakefile 7=

@D s #ik3X ( S-expression ) EfF 5 {kFikX ( Symbolic Expression ) BIMIFR, & Lisp 1l FRiLE (BIR)
ARy A

@ 5T « 4% (Martin Fowler, 1963— ) R—{i#FFE T EFEAIER, XHEFAEN “CBEHR" E150
TE199 FE 5%« N RFEASERSMN (B . S%EBEA B ) (Refactoring: Improving the Design of
Existing Code ) —4.,
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% )= mEERNLE, RERER

A3 *WﬁﬁﬂﬂT—*?ﬁﬁg(Cmmmer) private void makeOrder(Customer
HITTH, el T /& A E T customer) {

customer.newOrder()

WgBAAH, FEEefEAL T, b TR R akiT HEER wWith(6. "TAL™)
e, ATLAMIT R ekl b s ds R .With(5, "HPK").skippable()

wWith(3, "LGV")

ﬁﬁ%ﬁﬂﬁ&*;@ﬂﬁﬁi%%ﬁ¢,ﬁ .priorityRush();

Bt SBE U HER e E T Bk, )

BHKITHEHREBIRE R e, B3y B3 AJava KRENREHEO (fluentinterface )
AR SR LT N R — BT

QTAL, 64

QHPK, 54~ (nT#kd)
QLGv, 34

Q&

MpEOdhEHT bk
( Method chain ), fE & Java 3
i3 Fp R 3k O 2R A BT R A 6 R
o WMRALIAT “HAR Java B9
" RREMIE, ST E 4
X

M EEN X S —E
TR BARFWEE D TE Java #1 X
WA K, AiX it g
A G RAEFEAA IR0,

@\ﬂ‘fﬂ! DSL 4

private void makeOrder(Customer customer) {

Order ol = new Order():

customer.addOrder(ol);

OrderLine 1inel = new OrderLine(6, Product.
find("TAL"));

ol.addLine(1inel);

OrderLine 1ine2 = new OrderLine(5, Product.
find("HPK"));

ol.addLine(line2);

OrderLine 1ine3 = new OrderLine(3, Product.
find("LGV"));

ol.addLine(1ine3);

line2.setSkippable(true);

ol.setRush(true);

}
B4 Java FERIEHED

PNk DSL AR T SBIE S LI —RIER, ERRBRTE, RARMIHIGRER, B

XH, A ERIRINE DSL,

RIA B &ifid, SN DSL gUR 34 & FI5 1 a0 — Rl 3 %% 2 SU8GE 5, A4 DSL

A% AR HSEBAF

B¢ ] B8 ) — PP Bt T 8 SO BRSSO TR, it YAML, JSON %453, SN T “¥
XA (X ARG EAIER ) iRk X —%E it ashEs DsL ([ 5),
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22 DSL (f#HE@EiEs )

i 5 &L 2 ) —26 DSL, SRR AFRE H /YT [

Wit, RTINS HHRE RO, Pl ;
"name": "#rAATIAT,

FF CALL R awk 7¢, LR TXFKF. awk 7 "company": "NaCl",

- s "zi de": "690- o
P 1 4 A M 2 DA S o LA Dy 8 BB AR K s pive: ol
& LA A AT 2 SRR A AN R B "tel": "0852-28-XXXX"

AREM AL TR, KR BRRT )

DSL, {B%—Nf, BWHFREARGERE B AL -

PRSI LUAMO AR Y . FRZE—AN0F, P m AT ERAL 5 %M DSL JSON chaf ¥R e aRik 5=
53R 711 f¥Y) DSL PostScript, & —Fh3E T3 2210

EURE RS (PSRRI EE

BAMNAE —Fh BN, BREASRE—MEES, W DSL A taaaE, HiX
Fhis o5 40 5 55 TR 2 [a] B A TR G A SRk, thosi H4s TARSR Sl DSL M., #ldn
Prolog, T i&—FhA—Frig a2 HILREAYIES o Prolog AT LABIA k2 11 1) 1 1A) 2 4 X — 4 i 40
B DSL, {EKHH A2 X Al TS EARAE “feefisl” RIPRERTEZ T, Hl—BHFHRT
AT AR L% Prolog #iA DSL, [RIREHY , 5 F TIFATH Y Actor BiRI P U] AH X (Y Erlang %185,
BRE—FERES, HERBESE “Hmit R RS DSL” X —Hk,

iE IR B A A BB AR Java PR XML, T Java PERVIAAE T Tt XML
RIEE, I InSE A XML 345 DSL 3%, SEnT LIRA S B P iE i, XhE—3k, A Fik
A LAEHA DSL F RIS I BAL T .

XA A, AT LU XML X —ili Y . ASURE B B9BRGIRE L, 1R 2 el
TSN DSL, T ik it — AR w7 K. A, XML SO A E e AR il 1Y
FRETHIUK, TBRMIEARRS, XHPREHAARRAY, X— QAR R — 3R,

@ DSL It ESR

W ZAE#E Ruby HHXETE B & %1l i EAY % 4 Rubyist——Glenn Vanderburg ik H, Hii—
FEFER (NFE ) DSL MERMIE TS S fh.

@ ¥k 2 i0#% ( Reverse Polish notation ) J:—-HR{ER & TIRERUG M “FS80E", W “3 + 47 FHXFHC
BTG “34+7, XRNCHEM AR A S Sk FniE N, I EA I EACR R E AR CE.

2 Actor B ( Actor model ) B—FH TIiTit ey, ILrpME4 Actor BIFTITRAMIEARIT, EF LU
Actor #E1TiH 1S, Al IGIEE X0 Actor.
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 REEEOTE, RERKE

Q | F3C (Context )

Q &%) ( Sentence )

Q 847 ( Unit)

Q 8L ( Vocabulary )

Q 2454 ( Hierarchy )

APy LT3, FRE R DSL s A8 g9i54) , S A 108 o i AR N : “H
SEH T AT B AR ERRET 797 " Rt KFHET, DSL 952 5 R31T miEmie,
REBRIET SBOR R EIRE LTS, BRLESBHEITEK,

‘%ﬁ@ﬁ EPE{‘]EJ?'” XA i i i class UserTest < Test::Unit::TestCase
HHYFE shoulda 485 MM FEFE, THhE context "a User instance” do

‘ setup d
—FLL Ruby A FEAEA PIEE DSL, aﬂier"- User.find(:first)
end
EEGH@@J?‘P,GDHEH?&'E‘*“ hould t its full d
. . should "return s full name" do
should 7758 E X T FF 3, B4 B X, assert_equal 'John Doe', @user.full_
context T IEHEHMEE X FTFX, & e

end

ANIX AN AT H ) — DR HES, WEF end

SCHHE PR 1 A5 8 45 context JrikROfRES &Y
- BUOkE XK., Hil. B 6 shoulda RS AR FE

context "a User instance” do

AR “Xt a User instance 34~ b F 307 X7 fo s,

should 7T A ME X T “TEWMRENFM" XHE—WR, X582 should 73 LS Ee
it R a9 WA, S0 K 5 R %R ) 254 . should 7 BE BT 5 AL, MZMBE LT X
gigik, $E LT “aUser interface should return its full name” (P S R 245K 91 H 44 ) 5
— AT R,

RN RS HBERWRE, AR RE X T %4 ZEE TR ( Behavior ), A i, &
ZTEO T AR 2K BRI, TR A (Spec). I, TER A IF & 2Z Rk i it
SFRLRS B TF BTk, W AR R R IR S &, i 2 W AT MK F FF % ( Behavior Driven
Development, BDD ),

e T LTI, F—1 DSL MHRERR B4, BA0RRE FF 0P85 A0,
TEPE DSL 3230 sk BRI 7 8 8

TLIIEE B BA S AR AR AT SRR R R X — B R, DSL Mtk —,
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22 DSL ((¥WHEWMIEY)

R R E AW, Bk, A ARSI, SORERTHR i 47
SeBERT ABRR R . A, YERFORE (LRI RIGERNRBIFASGEOE ), RIEHE 24
RIEFF AR DSL WA, FAdERAREANE FX—MH.

FEJLAFHT 9 — K Ruby K2y — recipe "Spicy Bread" do
LA DSL A FEp B, A4 add 200.grams.of Flour # MwA2004/) &4
FEBR L% “7E Ruby ¥ 19 1 B A rontmnte i ot IRE R Ramel kg
FIRAE DO N ZHOL %A DSL” X4~ end
WL, SR BER AR LERWEAHRA BT #ARmesrie DSL
B g, WmREEE, — SRR EAMIAN DSL SRR E 7 XEEF R, BEERE
HEAaft4AfFE. '

W, WIRZEEATSEE, MERIGE R B i SE A KK, (B REE ARIES,
YERSMT NBEER A 5 N G5 — S i 22 57 1, BIINB)REAM R N 455, I0UF AR AE i e
HH o MIAHXIER COBOL 8§ 222 [yt Ay i) , 10 35 P B9 AN TR A 3 AR T 0 e O B

ETRM— RN, WalRER 706 Fh BT (grams ). KA (1sp) %%,

HT7E Ruby "l IFEC A B92erh B B E i ek, FIRX—5, 76 L e)F b sehs |
JEAER R E LT grams JEkA Isp Fiko

HE—WIBXFEAY R IIAE, J27E Ruby on Rails PFif & i ActiveSupport FEH1, 24438
AP “BUAERTEIAY 20 /MBTZ AT JEARAE S . “20.hours.ago” HIRHERBIEE EBE. BRI,
FEREHE P ) hours J7 EE Xt 20.hours 3X — 8 IR [B] T 72000 (3600 # x20) X/ME, i ago
HGR [8] T R Z B RX — B 2B — Time MR M,

XHEAR R, Rails AUE—Fh Web i FITRIFHELR, [RIAF4s AT LA L Web N IR T 4 4
T4, LA Ruby 2Ll P& DSL.

Glenn Vanderburg Bijti) 73 /b B R BERIFNCHUZ KRGS, A MERE, HE e
T 2PERE R, MSEERN A AR aSEN.

BN, 7€ Rails 1, AR FER) users R LA name X — R HERITE, P4 KT LA A7 iX
FERGYE A -

(D Ruby on Rails filj # Rails, 2] Ruby iff &5 85 69— 15 & B TF I Web FF R HES, T30 MVC R BB T 5
MESEAE", “BERTFRE" TS, SRR biE TSRS % Web FFEHES (41 CakePHP .
Zend %) fif%.
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) mBEEMTE. RENRK

User.find_by_name("#:4")
Hrh find_by_name F7 8k e H 3hA4E LAY,

JERETF AT ABRAR AR EE R LT 3¢,

Vanderburg %¢ T [&] 8 X #E Y — /M| . X R ] XmIMarkup J& 89—~ F, ¥ Ruby 4
Jy—% DSL A pf XML, FRFnfEH XML AR ES 5582, hE s AR, H
XmlIMarkup A= A9 XML SCHEIN AN E 9 s,

xml = Builder::XMLMarkup.new

xml.html { <html>
xml . head{ <head>
xml.title("History") <title>History</title>
1 </head>
xml.body { <body>
xml.hl("Header") <hl>Header</hl1>
xml.p("paragraph™) {p>paragraph</p>»
} </body>
} </html>
B8 M XmiMarkup iX— DSL 34 ff XML B9 XmiMarkup B4 A8 XML

@\Sinatra

FHAETF Rails B4 DSL (HEFIEARAETENNZ, MR RS R 2 ik
FIRMAYLEIR” B 1E Rails ST Web I FHFEFFHESE S, HH B0 T — 268 B %t DSL A Fr iR H |
HA gt %k & Sinatra,

Sinatra & %€ L TH/NIAE Web L7 AR AHESE , F Sinatra 435 (I FIk 8% “Hello, world!”
TR SRR A0 10 BiR o 3T Web JSE 285530 “get /7 RS A0 R;, iF R
J DSL IEARIER . XFHaRiEmRE TR, URNAT BT XS0,
Rakefile, shoulda jX£t[) Ruby AH:hl 4 A EE DSL o] LA R4 SlhE T2,

# hello_world.rb
require 'sinatra’

get '/' do

"Hello world, it's #{Time.now} at the server!"™
end

B 10 A Sinatra /5 &) Web kit Hello World

46
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22 DSL (¥WEEHEHES )

@\!jx%

DSL 27 Ruby &2 KRIEM —F U7X, sl TRER AL Tk, DSL X/MFRIF SR L2
A MR, (HER EECSRMNBHFRITRME LM RNEART .

A, EANE 4G — RO R EGE A 42 T RERS AR S A RIEE , T AL 2 i AR & —FE,
DSL ] fER A BB T 73X A4 FMRAS T/ 2 M0, TR 4R A PR Ao S s it 5Tk
% )G, DSL WAIREMENFIBIBHES S5 & M EZESR R, XHFITF R ™ B R,
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5 ) x mEEEGEE. RERRE

// ///f/f////1’//f’.f/f’/'///////.4’.-"//////!/;’//ff/////ff//f’//!/////f!////ff;y/
. JC

////Zt‘,f.//.f/f’.-""/!/.ﬂ'!/!//f/ff//.f/f//.i"'///'f}//..-’/'.//'/'/J‘"//!/!//J’f/f!r‘f//ff//f// %

£ Ruby S+, JCHHRLFEEE N — #5358, Ruby on Rails ZHEZRh, HoA: ok ot Ll
I TCHRBERLBN, X— M HLERRZERRT . Ait, (Ruby T4 ) P—4F 2010 4E
ASCII Media Works i T H CHR, PUHRSEIARE AT XA BA T AT,

7£ 2010 4 ) RubyKaigi® |-, #7375 T (Ruby JTTHE ) —BHIFEE Paolo Perrotta 3 H 2
WUF, IR T, iR Lisp 2K, XAORBBIEE B4, IBARATH—
NBEAER RS Lisp, —1H B8 0 — T o4

N
SO

®\Meta, Reflection

48

“TTT XANE, ROk AR ESR A ZIa, AE-- ZJa. @ik BRTSE
meta, A SRR, AXAPEEE 6 Hk, 8T E meta, FmR5 A SH0HGA,
B, fRBARTRA WAHWEEE, d R TEIRA S HBEE, PR N TTEIE ( Metadata ),
TR R BRI, /NS A £ (o IS0 [ O B B AL RSO R B B0, SORE /NS b Bt
FRAIC/MKE ( Metafiction ) @,

Gi LA, BATATLER, Frdcmid, 2 “ARFRASHRE" WER, Ba, AR
PRGBS F X HA A G2

& CXPFMBMEET P, IESASIIREMOMIE, A& B (k) ¥k
R, FEHF R EBRABAMSWENES, HSSREZE, XEEERELT,

Ak, “BAIR” MIBFESITHME, B2EBXE—REE, FlIgE Cr+d, —4%t
FIEHGE A O AREE R 8 X M B, AT LATE A FE R 400 5t R, 2k 5 1 B 20 ( 2K )
FHUCHC A PR, 7F Java Tl 2—FE.

@ {Ruby JLHi#2 ) ( Metaprogramming Ruby ), Paolo Perrotta %, 54 I T 2010 4E 2 H , HICHET 20124E 1 A
HAE PR A AR R, BRI, PRSI

@ RubyKaigi, 4 “H# Ruby 10", R—W%TF Ruby RS ML IES, M 2006 IR EAELE H 26,

@ WHAMPCFEER SFE/NET, B MR, B RME”.
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23 THRE

BIXFERBURE E R A BRSO THAE, BARN AT (Reflection ), MFRFIRIK [ B15 B MY
TR, “BE (BFP) REMBBERREAC” XFERENR R, ViR #5302 Mg,

il Java . C++ T3 5 A EL, 78 Ruby *RAER 5 SR AT AR ZE 5) sttt AU [m) AR . 1 i) 7,
HATIGE L— - BIAHRL X RIF AR .

class Duck
def quack
"quack"
end
end

duck = Duck.new

FATH class A 5E X T —4~44 4 Duck 93, 7€ Ruby H, 5t — N30 A 318, ti 2 13% .
duck = Duck.new

FR A Duck 28X R P new H7Hk, 1M new VR A945 R, sEA IR T
—/NHT Y Duch 258952451

FEA RSB, AEAENIL B BRNER, X580 LLET T class
duck.class # => Duck
MV E] (BPXTR ) MR, LplekFRAC K,

duck.quack # => "quack"

eaiiid, 28 duck B9 quack Arikit, BEERT duck 92 (Duck ), RS FEHIIXA
FrhfirsE X quack ik, TR, BT Duck EHE X T quack ik, FHHERIMERESREHE T .

Duck 28 5%E L) 5% RAT quack —4~, ATEMIN— T . #HIZEH instance methods J5 %
ATRAR Bz e L — .

Duck.instance_methods(false)
# => [:quack]

SH false TR BRIZIEPE L. MRAIEEXNSE, Duck KL M E 1224 4
%K) YRR T iR R ik,

FEVR 7 0, AR AT B B FEE b S, W BB b 5 FRMBLA i . 2601 F,
WA T e,
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% )x gEEEGTE BERER

duck.to_s # => "#<Duck:0xb756ed2c>"

BT Duck 28 HBA & L to_s I, HILES| Duck Bi8K 34, AT, Duck %
I X RATAWE? 7EE X Duck EMBHERITIFRA 15 E 8%,

XAFHI{R R, A1) Ruby BEAETRASHMER A 5 . F ancestors J7 ¥k 7T LAFS B4R 24 Fi%2 4
Fe” LR

Duck.ancestors
# => [Duck,0Object,Kernel,BasicObject]

MX BIRATAT LATE i, Duck MBI Object 25, 7E class 1547 v WE 48 5 K0,
| #2754 Object 254E Mk,

2., to_s JETTE Object ik T T & LWg?

Object.instance_methods(false)
# =>[]

B, Object KH—NHIEEBAE Lo HL, 18 to_s XHEFA M EEILZ e, B
T EH) Kemel S8 3E75E L.

Bl ik, XRMEHMIE 1 FR. Hit, 7 Ruby 1, HMERMRAGXPEM TS, ATl
R—IRAIXT R —HEBATIRE . ARRE, “fRe-—FE" XA UEBEARHER, 7€ Ruby 1, FFIHAD
AIXF SR SE MR, WA X5,

Ei i

}

Kemel
ltﬂ_s{ ) ,class ( )

W% L

EH N\ [

B MREME (Ver1)

50
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23 TEE

& KX

AR, RN S T SR RS, B LR Amr BILE R
(@)@ Ruby ME

Duck.class # => Class

LR, 7E Ruby A4 M Class B934, FFA7A92EHR AT LB HUR X4 Class 2589500,
A rifsse g,
PO EE—T, RS AEHERR Class 254995 #], B4 Class 2092 W R4 0@

Class.class # => Class

Class 2595 fR 88 JE Class, tHMEEHCOA S, XERLFEEE, F{1HEHFH Class 1
AT AN . AR ASHY PE 402, WTLUITH] superclass Fik .

Class.superclass # => Module
I H Class #1252 Module Mg, 1] Module A9#1 250 2 Object.

Module.superclass # => Object

B LB AT B ER SRR, 2500 SE5HE N 2 FR. @R, 80T L0 e
715 Ruby 3% GUHISE T ELAT 192 I E5# T .

[ o
A
(L]

i [ -

H2 MREHE (Ver2)

51
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l:!i-llﬂlnﬂi.ltmi!

o KHIR{E

Aif, BMERAEGE RS, HAEME LTERE LEA SN EE, BN
Fi' Ruby 2047 BIFFRRENR . FATHHEF L Hivki 69 Duck FavzE L.

class Duck
def guack
"Quack™
end
end

FLS2, 0 Ruby FICABER A —BE, A 5 0 8 A T L S0 R A A

Duck = Class.new do
define_method :quack do
"gquack"
end
end

BT “SERIE—A Class 2A9H 0], RISRML Duck W, “X quack ik
7, R ARR, RARAEEEMNSER A, IREETLEEA ERSE, Rl
ASWRRFERE, XHE %R ES B RE S0P “Ruby # Class 524 R — 1%
il (¥) Ruby X" X —#EEM . &F, BRIEFMES define_method BYEP4F. b lALF a5
2HTHIE 4 TS, FIT A def IFHHERRAY,

def quack

"gquack"
end

AL & RIETE Y def ALFIBE MY . X A9 define_ method J7 L FREIT I BB M T

Q LA s kA MRS (quack )
O BT AIE R 7 i a4y

IETTIXA AN A LR AR B — FARE, S5 500 EAEE Duck 2.
TETTHERE SURRR AT (class BOFRFS . Class.new BOLERH ) th, self BF 2877 B 8 BOTE IF 75 Bk o2
SR ERFERE SCrb, 2ERRRT LU it i FH define_method 7583610 [ BHE &Y k.

A, BEAALU, FIRAM I def ST AT BEEUCA AT L0 %
e R i T e—

flm, BETERFES T T EE X food ~ foo99 CHE 100 Ak, 7EREDE 100 4 def
WS R R T ISR Java AYHE, {0 il o iR LA A EHF S AEBIE 100 -
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23 nRE

FiEnE L, MTEMA define_method 9 Ruby v, FEA]FH T 15 HF 7 S A9 8 e gl aT LLSE 5C 100
Hik.

100.times do|i|
define_method("foo#{i}") do

end
end

F—- AR08 100 4~E XL, XA define_method HIERFIEZ M.

B self R BUEIEAEE SUAYE, FIATX—¥ERT, 7E Ruby ol LISCBEA TS IR
'fF-:- EJ:&[I

O 55 B W EETE BRI A T I ( public, protected, private )
O 5 SO S falAr B A [0 8% (anr_accessor, attr_reader, attr_writer )

ik, AT AT ANE, SRR EASEEL, X — s Ruby BYICAE,

O\Lisp

P45 1 AL BYiE S 35 A B4 Ruby, Lisp o7 RABER RS 5 RO ZMSE . Lisp B9 LA
Al B, HoAEEA: AT LGB 813 1958 4F . LA 1958 48, TE AP0 i L iy SRl 5 JL- T Alb B A B .
AL ST, AR KRB EMNSREIES, L5 21 FORTRAN ( 1954 4F )} #1
COBOL ( 1959 4F ) MiX T, Lisp fEMSGFEIFE TR ZL, £ TEERFFEELD R
EBE, MEEN AR Ay, Lisp AT EAE - 2R, NeTHEa
HE AR RNLES . EF FRETREMN AR E—2F 3 - FE, H IBM 704 Y
PLABE S T A B i e R i g 9 T AE R eval, BIXE, Lisp A HIEMN T
FhERBIET .

Lisp TESFHE S h T LR OOPArs "—FEAO R T, MBI TR R R MHLHES . I
BT, E4%BET FORTRAN, COBOL EHAY “BZUAE" M. MEXEMHED,
Wil EE T 2 —0 Lisp, BT FR& 7Y CHREZIIME.

1995 4F Java HEAE A9RGB, HEIOIEL. SRAbEE . R ECGXSemEE iR E AERIH H—#
Mot i s R B F) “— A" AR, Java MZhERRM GBS, B L, Fra

(1) Out Of Place Anifacts FIHIS , BEE “SeHUAFN (HEH TREHEAR ) @™, (F$HE)
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' ) x smEEwnE. REoEk

SR, BE Java BEAE LT ( BUAYRILHEERT ), SRC S Lisp P8 TLM,. ME
AJE e Java AR B TTHCH, T Lisp SRS Pt D 2 Ha T R lnlliebl . T
Lisp H 8 AE 00 SO b TR, AErAc A 2 2 s s i, 1R1 0 a8 ) WL ) it A ) s ety
TR L AE—T0 40 ZAFRTAYH AR,

18 i L HL ( Virtual machine ), F 1758 B 28 ( Bytecode interpreter ) 3% S840, iy KL il 3+
Java A B AR, (BEfIHLR Smalltalk AT B A . Smalltalk #9558 6] LA SR 20 1
2 70 SRR 80 5 ), B —HAWZ B T Lisp (95EmW, REFHMS S, Smalltalk
AR EERR AN Lisp OSERRRR M LR —ME T2 e,

o MERHERF

REFH Lisp BIFHA, BHBSEHR "X TETENEAXASESW", ¥3 BRM
SE—THTHr AR A Lisp #57, 4 4 WA Ruby 5 A9ThEEHIR 0P, KSR —TF,
FTRRREYR, JCHERRAE R — B ES, H4MRE. X# Lisp WERERLTH,
HRRy S FAR . Ak, BRUEZSMERE I EEA R AT LI —— R R80T T LA,

O Lisp & 5 5 Mo J ek 25
O Lisp PFMH 20T, mEePRAhESEEENBEEAES
Q “1-" AR S HOW 1 0 eE |

# EFHRT LispieRubyidfads

def factin)
ifn==1
sy ddRET LN RETN 1
(defun fact(n) else
(if (= 1 n) n * factin - 1)
1 end
(* n (fact (1- n))))) end
(fact 6) ;: = HEHT20 factin) # => ®EHT720
B3 Lisp mEMR=EREF B 4 Ruby /S M ERF

£ Lisp ', Rl B A SRR E (List), HF Lisp iX 4 54 541 & M List Processor
IR . — Rt B 507G ( Cell ) AY%CE SR A Fr IR AY (18 5 ). — A MIT &P 1ME,
— I car, F5— MU edro EMTAOHTAT LU SUBSATTHISHE, & R8N T ( Atom)
MARICl. B, M. PR, /9%, MR THRT.
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Bl: (123)EE—TRAOLENN
Car cdr

B

3 nil

E5 Lisp ik

S FRFURADEMGR R RMICHE:, EMIE TR0 (). 5%, BTRHAW ( Dotted
pair ) A, G0, car Fl cdr #VEANE | ST, EER T WA

(1. 1)
HW, cdr i RE—1%, Mg SES, kR,
(1 . (2 . 3))
T % 55 R -
(12 . 3)
SRIS, UNA cdr #4024 nil, WIERE cdr $B4Y. TR
(123 . nil)
1o 1% 5 R«
(12 3)

S FAFAREA MM GE N A Liixet, DB T REN, BT EE e e e
AL SRR . AR T MU S5 AR 5, Rk A B U A T e,

ALK PHER — g, Lisp BV AT S k2R IHT 850, BAEDE, Lisp BIFIE
Skt i Lisp A< BB BIRIF R RO 20k Fk 0, X Sk ERFASERRE SR, Fix—
A EARRAF S CRENEE, LR L, CRECSHEERA Lisp 20, BIA R —4.
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t%‘@ REEROLE. RENKRE

Q\Lisp BF

Lisp /¥ 2 th 1B (Form ) HEFIEMM A, BE S Fakat, ©ilad T i fé M) sk it
froR{E.

O 75 (Symbol ) 2HfFE AR, SR 20 ik P8 (.

O BRAFS LA, WK A SaE. B BEMERREESEAE Y, FrreniEm
EETRARS,

O R AR, WE—TFFER “BmfE", BhERATENSH,

P, FORRBA B, SChR LR R, RRERIB U =R R, EIS A
oAMA T IX . RERYT CiltE PoRE, 3% Ruby AN, EHSHCRERE, MK
MBI FRRRIE AU Y T HALE S b i IS, g L Gkl i s Ok Rk 0.
flan, Lisp s TR setq ¥, BT,

(setg a 128)

fEik setq B— 1 pA%, M4 afE A HEHSHORE, MASHEE a #HITHE, setq A
2% a FEATRAE, Wi HAE AR AR, SR Lisp i b M E 00 HN , {RiXEER
AT BB R RSB IE . BR T setq BLSE, $RERIEREAT T RO 200 if T
SE SRR R AY let,

o &

Xf Lisp M-SR L MR AR, 90, WA EBEMHMHEX T “E" (Macro ). Lisp
PR, TTLATERRIAFORER, 8 o R F A R TIRGE, NMMSEFALS, §%,
FATTHH A R R e

B G, BAEEFSERTE 30 A8 square (6 (defun square (x)
B BLESEEHTE N A square2 (6 T ) MIE Y. (* x x))
FHE R 7 (defmacro square2 (x)

(list "* x x))
TR XU T defun ( def function B4 ), WHERE ’ ) t0n
UYL defmacro, BCRE—RKH, B, BFEFRAR o O XHERX

(D) 4 CommonLisp S8R Lisp-2 &30 Lisp P #9972, Scheme WM T Lisp-1 ERAE S b, 7% BA X 96
( I )
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REAER, MELRMERE R EEEHERAMNE T ANRES. Flin, W%,
(square2 2)

AT R BB, Lisp =R ¥ square2, RBRXE—TE, Bk, E=H2{EREH, M
square2 A< BHATTORIE. list R 8 2808 A (H LR ATE 2R 5 4 i 3

(Tist "% x x) 33 => (* 2 2)
RIS, RECTES R A B A square2 ML, FREATRERAYRE.

B ULEL square FI square2 e ( WRBEE A RIIEFMGE ), MREER FRAKS,
(i (RS 8. L. R A AREAR, HERME S RikApiFEE, HoTEtkst/L
FRICRE . g dEnifERlssil, @2 Lips hAIEHMAIES (A% DSL) #i+a24%
‘E‘E‘IE_]E:-

MR SCE R R “ HEE S R NMAELTEAGE" 698, & Lisp MIEEREZ—,
L b, 45 CommonLisp T REE LAY defun £, HiES i HRE B F 24— 498
J i i A e R

B4, iR FAEELAEALES

(defmacro inc (var)

LM AF TR B 7 R RSN RA (1ist 'setq var (list' 1+ var)))
FE 1 ME inc. B7 inc®E

“HERAAED 1T ZEMERE, TR
FRERAE, A MAORBRTLELB, B (7 () NROAR
i, {E AT LIRS 9 B FE Ay 4 R (inc a) :: adidi & H42
ﬁulmﬁiﬁiﬁﬁﬁﬂﬁ]?ﬁﬂﬁﬂH‘?(a}ﬁﬂﬂﬁﬁ'ﬁa «x: (b) iiintiﬂﬂ#—

::: Mmacroexpand & Tl A EHRFHE
2 () RIS 50T 1L FH macroexpand PR ¥CESF (macroexpand "(inc a))

f. 81 o) #ard, A macroexpand HiE ST L

EYCEAR TENBFSE, CHEFgRRE B8 ncZHiRm

—A~ setq WL{EIA D). WABIX-TEARFMR, BnRRERME, EREESH BTSSR
ft-4#7, Pk macroexpand sR¥CH T4 AR R H AT R0 .

@ EMI S

IEMNRIA PR i, Lisp BERAENSRAKR, HRIEMSR K, H—1HF, #E CLOS
( Common Lisp Object System ).

a7

www.WereBook.net



:;21 BEREENTE, RERER

#£ CommonLisp 55 —Rb, JFMATILAT f A @ A9ThER. 7055 b 78 L A0S BRiA o
& TIXA~#A2h CLOS By ) 3 SLhfE, XA IhiERY L, Rl %S FB, {{H CommonLisp
HE5EMEY. CommonLisp ( % ) LAERKMAT, 76l FAIHRA HTHRAMN T, &
ATRAGE S e e, W2 BT ABRA & il S A, TR T R B s B A R
M= AL ERE, WX — S nE S T ome ™,

MH, CLOS AR RE— b ke, Mk EEEY L, HE Rt
DIRERI S 2 I R R R AL, S0 T RN A I b SR BAE 2 1 2k BE T A ThEE®

BN, Ruby SR —FhAER RIS A0hETE T, (08 00 h) % S Ak t 2 FE P 406 1 = e o
ﬂm,ﬁhﬁ$§m%ﬁ$$ﬂmmﬁﬁmmﬁﬁﬁ$ﬂmnWﬁﬁﬂm%,uwmﬂﬂﬂﬂ
R SRR E LT ik, AEARHE Lisp AT 0208 SR A4 A%,

BEZR USRI, B2 Ruby FHAlE S P %A R Lisp KRS 92087

Hop— R R E AR, Lisp 22 098K ik, BT8R mBR R M R s M ik
ﬁﬁﬁﬂﬁw,umﬁﬁ¢ﬁﬁTﬁ%‘ﬁﬁﬂ“~ﬂmﬁﬁﬁ“ﬁﬁﬁﬁ3mmﬁﬁﬂ

N —MBEFETH, HOMBTRETERA S £, B—1EAmRE. & T
HTE AL 69 5 R SL MY, (M SORE A9 T R 4 Y

EBRARM S RAKXMET P, thh—ift TEIEE. HiC (R CH) hgd 2
b FER% ( Preprocessor ) M3 BUAY, R, BURh A 2t H AT S0 00 8 , oS o 2eny s
LARI, 56 RS A IF At —Fh i Dylan “89iE S, R T 0 Algol 250169 ( Hode—Meay ) 53k
o R A S BR T 22k, Rl TSR, SRR ERRcd .,

A—THEGIET, MRRATE, BIFOMRERSTEEE,

EEGAET, SRS WrE LR, R S FeikaXim ek o9 8 B sk T LS BT ]
HIME, (R e hfif o (BT 358 F AR AE ) AUt Pe I DSL ($RE SRS ) Wie, At

@ fEHER R GRFIBA D, X —AEEm I FA %, hF CLOS K CommonLisp 9 8 ZhiE ( dnd2 %)
ALY, e A A RRET LR AR R A0 s BT AE, T ik CLOS RENERS4Fs 298 /1. Rl ok
PR BT T T RN, 4%, AR FTAT A CommeonLisp SEBERE th (4 CLOS #5178 i Y
T AR5, # CLOS FIHE A BIS B E has s ha N W,

(@ CLOS & XL T 1988 %, ( BiHik)

(@ Dylan ( ##% F DYnamic LANguage M55 ) B— M EH TR SRRES I BERLALF) T 20 iR 90 SEILH)
Fiairde, FXmiEustk, HE6T —THRM4E, 5% Harlequin 4 7 T PR Ay A ) A T
Dylan if) Windows #1 Unix B4, Hie 71X Open Dylan i& 44
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23 WA

HEATAERBEAARE T . Aal, BGbRR, SOl Bk kA B 6 2 Bt it ah anid s a4
KERA, BARMECEEAS . WRIRLE Lisp B FRIRE T EATEE, 1M 0 ms
Miikh: “ETHAREZH, HAEECENZIA -7 Wk, tHBERThEREREIHE 4
B,

Ail, 150 Ruby i @9ikiEE, WIE, LM HM PR AM B, 30wk ey
AL, HACERNT LM Ruby MU CEl, RAOFERE, MX--MmArkiR, «
Ruby "PR{EEINRE, SChr DA TR, #8000, SR AAMIIEEREF R, R
W E A HE Ruby SNENRERYE I, R A AGE SN Ruby RORERESS, DRt hiEsy
‘fﬁl'”* I, ﬂﬁ- ......

o TTRRMF AL S BRE

fE Ruby 1 Lisp X FEMIIE T h, B TRIFA GG R RIS R G, HERFEfTT
FRPR AT LA B A B A THR A, R CH . T FROCHRTER R, AT LIS EE A
CHLRPRIE. Mlin, Ruby on Rails (9% A& AL 2% ActiveRecord AT LRSI FESEHY . T
i PR R AAE IS AT I U5 M AR P e S0 ik . ol —3, BMESUE Sl Rk, &
S — O, 75 A AR o e

2 — A ) F, 3471 75 77 Builder 3X /1 . Builder B F 4 U530 i5 75 ( Mark-up
. language ) {CRIEYEE, R REIINE 9 B,

require “builder'

builder = Builder::¥mIMarkup.new
xml = builder.person {|b]|
b.name("Jdim"™)
b.phone("555-1234")
}
#=> <person><name>Jim</name><phone>555-1234</phone></person®

B9 Builder FEthir A

fER 9 B, person #l name, phone “FEr% BN ik RiAIAY, Hits ykiff L
Hi Builder FEFTSE LY, fF XML ( Extensible Markup Language, 4" BFRici& & ) hHBEE
PR RUE R eAR A, A P b bR A A T B e UL AR FTBERY . T2, 7E Builder
il TR A, RIET (Hook ) MAKSLEMINY ik, Motk nUPvms aotrRssny.

itk ActiveRecord B M|, it Builder B, F@ o A T & aya

59
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l’-2! WRBIEFENEE. WEERE

YEZERT TR, SRE—3k, ARMTTREMEREA S BEAEM, B TIHT MRS, Ly, X
R A TEIE R TSR i i

AW, THEBEANRABAEZ, SEHENBETFRESE - FFEWH., fl, &
Builder BRI, EAFWRAEE X person HEAEHY, DRSS THEBREMINAE,
PR RIS AR R AE . Fk—8, JuMBMM LR E B AR, T AR A,

O\JJ\E
L {Ruby Ju8fE ) —B2Z)5, ENSIREAN R T e,

RAERNHALEGE, AHSHHEMC, (Pe) LHELLTFFEEF,

Mgk, B BRGSO R, AR, IR AR A S B S5
HARAEO IS, P2 0 4 0 0 17 1) — R MR S M 1) — MR IR 2 HE T 4 04% Lisp 01
Ruby iX #f SR iF R B IF ST MY BEAT U ) 938 5000, BTl cH®R, 0B L 3F R R ARk 47,
i AR H W A — S T,
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// .l"..l".r"..l"'..l"..l"'..l"..l".-l"-l".-l".-".-"'.-I".-"'.-"'.-"'.-"'.-‘ffffffx‘fffff’fff!f!.-’f!fJ'ff}fffffffff}ffff}f.ﬂHH}W

//A‘a"ﬂ#{fﬁ‘fﬂffff.l"fa"f.fffffp-’fx‘ff.-"..l".-"..l".-"..l".a"..-"..l".-'..i'.-F'..i'..f..i'..f..r'..F'_.-‘ffffff;;’fﬂf}f};f!ffff;,ﬂ %

TEBL S AP EAT R IREE R R A 24, (PR A DR 5 B ch i i i e —— =
PREAEE S LB F bR, SR, HHRPLG R B RS, MR A SR e T
B2y, P, PR AR T R E, TEIRITACE L, B O B £ s s i 29 b il 1 3k T

N
S

& EMTRIKE

FET e SRR . i, PIFF. KEMEI b3 T 20N ER? BT g NG
REMAILAGB W, T HAEICABIANTA 8GB, & ERrhaonti, @il RE 32KB i1
RAM, BGB AUFREHYTH 25 6 1. ki, 78X 30 4Eh, —mATT LIS e 755 it
B 30 4ETAY 25 . 25 fiee-

Ail, BignFERAZR, QOARIERAY. L, fEEFNFERRAOH M, Pk
PFFT e AR R i i 3 . Rk, BRdi AN RS St 0" 2%, kR
HWFFE R TR,

PRI E (GC) L. ETiX— I8R5 i

BRI RGO R IATE . i TRAMNFRELE A TFAE (RAM), Bl
WAFIERFI X — 5, 15N FE A TR WhHE A 20 0 Bl 3 ) P 73 ] op i 008 5 A BB 3k, L
hn <Mk BT onTRIAfE R G TEL. BE, RIEAFERCSMNTRES, HdRaRK KL
T~ GB MIEL o FHXSEY, BIMR SE i AC e Bl b B 8, 4545 JL T GB AY%eit, i 1TB ( 1000GB )
M T . RN AR R A TR ERER .

Pl LA SCPHREDN T, tRE R M A GRS T . BRI AE, SR R R
EN TR0 RE L, FIZS R i M e SR A Y S0

Aad, WRAEAT LA AE 2 (A4 ST OO SR, TR E S TR, REReEs
~{r SCPFARE Selichy 1ot BB e B i S 3%, R TAERAR T AT T BB hr e
MR BEAIFFREATER, [BAXIaY, MEEAAERRR, 05 RRE 2> ] 0 Mo s Bt T
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--2-- REERONE, RERRE

WSS, AbPRR RS FRE, A ARG 78, RIS H 43 ( Thrushing ),
REZATARENA AL AR A 22177, T i FEAILAY S BEIRE 2 — kRl a5

@ GCH=MEEAK

b1, T UFF GC ( Garbage Collection ). £ Java Fl Ruby BCFEGYIE T, BT
BT RRENSR. WREIESOAERES, SNEWS; OMFRINMRERE. &
R — S BB A S R E

1 C Ml C++ X FERI T, RN TR R A F sl T may, YW el s, o
WRBAERGEET AL, AW ENON SRR N RMERS. A, TR “FEEE" X5,
e T 25 Bl R R

B2 “APms” THERS R MR m, SR REEHAR, WRADOU
AT XS lais, REmBIESENYs, XomMRFNRET Y, LERNN. Rk,
ISR REE N AT 25 ] AT R WA RS R, SE R T HRICER, X
Kk vsl e gt — PR S Tk, RN TFRI IR, BT B e TRl ah, M
GRS, ARSI RN AR ), R A

HAFEE, THREAFEMMEREE AL, ERE GC. GC BB H B AR,
M 20 140 60 SEAUBETFRARTSE, AR FR T AR, TR K501 5 9 I H0 M 7 B 255
FITARICES ], (ERERTLAGE, M 20 40 90 4FAL Java B2 G, —RRAGRRAF B A H s ¢
FEBEZ AT, I AGE SR B G5,

o RIEEX
TEVHIE GC HORZI, FfiIsestess LB B0 RS
1. Bl

PR (Garbage ), SUEWEFMMM S, FAHREBREHA, RTEE “X4He
CEAMTE M XFEMFIE, BiFAHEMARMN. B, mERE GEdErTrass)
A B e P He A EE T — Rt R, BRAK AR EIET SZHR, B2 AT
IXTRA “FET B CBETST AR SRS R R BT R, SR GO YA R,
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24 AHFEE

2. 18

Bl (Root), BURFMMIMEESIHSIHMELES. ETHERARE, FARMES NN
AR AR HUE , (B LR B RE AT I .

W, B MAsAGE, BIPEH—HEEN G Bk,
& ARCER AR
friciifbE ( Mark and Sweep ) Jitdff P& A GC Bk (1960 4E ), EMFEEAERRM,

T MR U o] GBS | F 0 % S R IR 80 U AR C , SR U I i B e 1 Sy i ik
friEdi.

1 G T ARG i 6 K B, Mk
1P (1) B4 B TR B 3E T T 4 — “’—p@-—--

BTG IRAS, — AT RSB Qa3 \ / é
b (2) H4rrh, GC T, MR IFER A ol g ;ﬁam&

BUNMR AT | “FFie”, KEEINTF, S bo L

[(2)

At SR AERE (Flag) MM, T2, #itmicsst | e Q—E)
e \ / é

i 3) #BAre, BEARICHORT RITRESSS X Rt | (3
AT EhC, WXL IRAOTE, HEOT LUK R IF 14T A —'w /
Bl 5 FIBIROR R BBAT LARIC, BULK ILARRE, B e (gj
HHFICHTER (Mark phase ), FFICHIEESE, BEfRiCH  © /
AHQBMIY T MR el

)
B LR ) B, AN S R e, | — @\_"

P SR ISR R T FI . X IR D T B B ©
( Sweep phase ). fEHHGAIFERY, WG B AEIE W R 098 o Eamate
T BRRL, LUER T —IK GC ¥y e & . B tFicEREE

PRICTTBR RO RL BRI E] , R ANFE S A S8 A S B B A 0

fERtRic i B, i H —FoM4RiC B9 ( Mark and Compact ) B, B 58
Fric AT SRR, R AR RS .
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L 2! WMBEEEdE. MEDERE

& S HIET

PRICTFBRITEEAT — Mkt BEE7ER T KRR, 3B H S B — MBS T,
FiTiHFERY B ] 2 AR L A (E, SO TR B B T B AR PE -0 St T .

H il ( Copy and Collection ) Wi ek —fkdi, R, S MR I ES
MBI RS R 2 o2 E S, B, FREER A SRS R R SRl
W F 2.

P 2 /Y (1) 92 GC FFIERTMATRIRE, &f
FE1 B () #r R —#Ea. B 289 (2) #ad, fFIR
AMEBTERY “IBZ3[@" LISk, S —He “EEsa”,
HeH ] fE AR S | B Y A 8 B s e b, B ch
(3) #arh, MEESEHRMI S, TS|
HER S48 — P — S E B m g, EHl5
WZh5, " MM rInsmh, Eo4)
Wharth, A IHZS RIEE SR, BT LURERE T R
s — DS EEEH o, mEHCERKANE
TRTE, T GC RHE, BFERET=s (A gk R T
5 30 A IF 23 1]

L 2 AT LR, ERbE b, HEE
FER S TRl bR U AR ICET B . th T RR BT B
G B LA B AT AT AT AT, FEAEAE R
AP AR AR FE B T, S aY
AR

mifE =R A, AT . B
i, FIeRiCHIEL, CRERT S — T S A TS ) e

Bx, HITE “FFi§" WREMARSAHR T, =i ‘
o HEEEAF . 2 EprenNE

XFRE R A R E B A NEYE (Locality ). 7EM Il Bh, Sk mnt g a5
JHHINIUF 5 %o SR R BB 2 (m] R Tl O R I vl v e o S 18 S AT 4% P 253 (] oo 0T o
EediE, WOV, RSN T, NERFSEESANGEE, RFNIETTHE
AE L EAS 75 B4 5% .
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24 HFEED

Ly ke

FIHITHEC ( Reference Count ) J7=0E GC Wik bR it i 85 S —#p, RGO
A AR R —ada) A B Ry,

ERYREA I , £ B X S PR AF O B 5 | TR, 245 | P A A ot S T

GURTHRR RN, —RR R, RN EFER ., midER (RS
LR MRS AT ECE R o mf, UL e AR S PR, Rk T AR B
NN .

B3 () @b, RERhEEAEACEE (1) Ou HO“ 1 |
BA AL R T AR SR (58, A C '*?
S F A ECE RS \%”’/ @n

@) WA, MxSGUHER AT, SUTE (5 g - if: -
Wb Rk, fEXH, hMAtE B BIRS D A5 it A ———-(B)- -~~~ >%>
7, FRE D M3 EHEE Y 0. #FE D waE|H \II/ 0
8k 0, BCHAE D BIRL C A E B3 R 5 © ®

I, 4R, MR E W5 eR0, Fax ) 0

% E i T . \

0

FEl 3 B9 (3) 4 eh , | 80 4 0 i 0 S g TR, “F @

G WEMEET TR, KFENEEER, %1 GC '
R B, AT R A R S T

FBEF S 5 AR AR s BT Bk A0 S e B X 28 GC BLITE S 140 —
SEMERE; WS RO NAYEE, RLEARELM C BIER (FERAEN ), iR ssm
LAY ELE], BT LA R R A S AT TR Y

BRb 5, YW RAHET RSN, SRR, HAA GC Bk,
B 0 Sy SRR O AR Y, W 2ES | RO S R S B . WH.,
TR A A S BT, F R ., B GC M= i b i) ( Pause
time ) §EEEEEE, RS,

3 SIATEE=E

& 3| Bt B Rk

Fy— i, R A B T AT Y, SRR TR B ECIR IR | A . B 4,
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» 2# SEER . Wik

ABLC =X BT B @ 5| R, iR L AR

Bt A3 B E AR 20 0, 45 LB 4 3 i A 2 ®
BRR || / \
of o]

SIRTHEOSEE A, R UAHES A E MM 3] ma e, @538
PRI TE T I, T G S bt T S 1 035, 323
BARMEL BN NP TR, SRS T 0035, SxIRE a3t SR TS s
TR, MR AREANTY, W FEONEIR. 0R i  SREA SS | A
HEFTERRIIEELE, W, ISR T b RS A0S, IR bug ML,

el — R, IR AE ST, R AR RN B | G
YR, 5RO O T AR £ A R — B M (5502 S BONAEEE L ). W T RS
THBLRI A, 351 R TH RO R AR I 5 5 AT . SRS R B
EEERIMSISE I R WL 0TS, JOT R R R AT Y

G EETE, SUHHEOF A0 M mR A, FeGRRE, FERIE A R
HIT o BAE, MRERR G EOT U5 5 £ 247 Perl 1 Python, {H'E (1% T #0658 | MY
IR, HBAC AT T AL GO HUR. B, GO A R 5| O S Y
PSR 2 AR R L AT GO, ORERRTT LUK S I3 HB0) 3063 [BI  A e 0  b F g

@ #t—HHRIBEAHR

GC MIREATL, KUk EASEEA T 3R =R L R TR . BUE, SERERE = Fh oy
TR, BT SR el X, AT F IR A (R =, 4
U, B ESORIFA T . 520 T, vl Lt ik ey e i JL AR T 4R 2

o SHLEIK

B, ARG GC HAR DR RN —Fh, B4 E ( Generational GC ).,

M T GC FIRE P AL BRAGA R0, PRI O 305 4 6 o R R A7 416 (81 19 F 49
IEJEN TR IFETTE, # GC FFi#ERnd )2 it 4,

PRI A S, L T — AR T LA GO, BB G A0 1 S i
SR B, i — s B MR A TS M AR A SR Y B . BB AR A R TS
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24 MEEA

i Fode, FAFdpiaoe S0 SaRth i, AP ERFEAGEL GC R EANFG LT AL X
SHRARA, EEAEREIECEAY AR MR TGN, ORI LA S A S (AT A S B

FEAr AR, AT S b BE A RS ) T A, RORN AR BR A SRR S ) S AT ( Young
generation ), MAEIE T EACH RIS hE4 1L (Old generation ). HRAE B LA AT,
Al it 2= R 4r E Y, e BUh CRER O E, IRA1EE e AR, AN IR O T g A i
FOfE AR S, AR A HE S (U, i n] LA [ et B 5 o e v AR .

SR DB A AR R 00 IR, BRI ( Minor GC ), /8 [ S S04 (o] i 25 T
mF.

T A MR T I — OO B, 3] FERET XS, BT R P i T i SR e
FEEEER eI LA, A S Hoor S SCBLERR 1 S s . WEE R, ERRaY
i, mAGE PR TR S, WA RS TR N SRk, PR
R S B 2 AR L

RIE, BR—AMERE Fa Rl a0 Rk, R H SR
fis, UL L H bR R B R T LA T RIS T BRI RE RS, T R e
f iR AR I

o MRE TR BittiTiaR

A, BT, WA R &
XA PR G L 4 MO R 3
PR BB, 82 M A PR A R 31
AR LB B, Rk, IR AMERRA
X4 LA A R T, A RRIA
WEE “FET" T, Hilt, EAMCECH, &
0 4 B WA W, A A AR R A A
(51, 0S4 GE R4 ( remembered |
s} BB (B S), EITARNNIIRE, L awnamne Sy, antim
A RNy — MR pgferriso E

LA SO T A, ANC R BN FRTER . ik, EEANREENHTIH
PR, BT | R T IC R, MR B AT RO MRIER TR, R B A B BT W
Bt 42 TR A My

(2)

67
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'2* MEERNTE, Rk

A0 ORI R TR R TARM. A M 8. A R B, M0 A MINELHITN S,
JEmAZE B 8951 FEt, WD A M TEEMM S, @B E FHEANSR, W% s
s Lo

R R PR S B AT B RS A N E T TR, BB NS R ( Write
barrier ). 5 RFREAGUNTAHEE, et A7E R 2 HAbA 6o Fikd,

B EE RSP A ROl A S, HBR AR “RERE" M, MERE
Hiadr, BAEMKEPK " AR OERIn. TR R R A S
FWNFFES ], R T 046 2 A A B I P 1 S B AT — U i i, 180 R L 2 3R X
MR GC #REREFR A 5E 2 B ( Full GC ) 8% A ( Major GC ),

SrACEIHGE RS GC i S8R, KB4 GC 5 4 fYF-5 h e ) AU R, R
TR R R TREN, Fik ROl IR SR AN, WELRER, e
A B BRI, h TR SRS, TTRGEBEER R RS, BR, B
PERESBERFAT o . AU . RISk % 2 (S5 TR B AW 245

o HiR B

FEXSEIHEEDRARFG BT, RS GC M T sh i), ¥ W4 GC MR
Keplndral, flhn, fEHLSE AMEREHIEES, MEREY GC MikEHERE R 7 0.1 8, #l
s AATHERESRMR 1o B3, QSRR Shds BB N GO i HEIR M REAYTE, 5t B R
M.

TR S E BRI B AR b, MRS X GC By Ak A i Wi ] g Lm0, 9
ATEAKE “dieE FUREFPET 10 R VRSB A0

fE—MEE GC kb, fEHEHEARIERATTAES, B GC ™4 a b liad [a] 45 3 2 49 %
BREA . Bk, A THSERTF S, 759 GC £sEr, Wik GC BIEa5rm
EAHAE T R LR S B I ( Incremental GC ),

ERERCR, T GC W RN, fERIWGEIR PR IFA G Sgkkizit, MeZiam
SIHRFRBATRE SRR, MRCETRAMNAMIRCAX S, MBI L™ T3IR,
EE R SRR, IR IR MR ERE T,

FEHGR IR T e R (R, AR M — PR R TS R, 42 S pbrc i
KRIVTIHEFR LR, 8 S 5SS e S MR R i ST T .
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24 HEEE

F T A SR R A A W AR, T LLUHE b W S R — R N, B,
H T BT RfET BN —ERIRS ], GC FrifEay Bt MaiEm, EMmEaaes %,

& FHTEI

TR, - PRI CPUBLCHEZENBRESERER . FMUERE
ah, WETARImERS, 28 CPULDC S T ERMERE. 3 EEES /R0 Core i7 5t
HH 6 B 12 1.

TECFFRIBREE D, R Sl A P B PR 7 1 2 CPU MR, 47 [0 F il iof Ji
KEREEFIAIZ CPU B4 PREE N E#TT GC BRVER—Fh I,

FEAT I A R, R IR ST A R 2T GC #R4E, 23— i [E] i
I, Ak, HMFFIE—4 CPU FiftiT GC {54500 8 Ml id, FHiTmdkaT LI FE £
CPU HITERE, & rlfiE i 2 GC {E% 347 ([ ) iEfr. d FEFZE1T GC #fE 2 Bt ki,
R R 2 108 S R i D RR R Y (e . o T e ki el B, A [ 5 S O e o 24
RSN BRI . At , ik GC #efE 52 2 04T, i — S AR Bews B A R AT, B A 30 .
FETE GC #ER SR EE R B, T RW R BFNETT.

TEZ B R M BAE, FHATENCHR T — P EW BB 8, S ke ARt T
W TEMFRFEMNESEFT, EHPEIEARFHTESHTRERbEET2at. 4F, X
A SAR S

@pcx%—ﬂm

RPRICH BRI B MR ORE, MHUTT G755 LRI X e A FERY %, WRR SR [
( Tracing GC ). AHITAY, 1M EENE xR 2 BASIRER LA knt, Eidats Hit
AT BRI E N R FER

S[E IBM 2% B BRB9E .00 David F. Bacon %A, T 2004 SER 2 T — 858N b ik
A94E—BRiE" ( A Unified Theory of Garbage Collection ) B33, Ch MR T —FrEE, B, {Ef
—F GC Fiik, FREMRES PG| S b pa e B S . BEMXRIED “WE" M &
P —HE AR TR LY M — i T B A R b, R TETE R — R T R A A
MR D EMENH ST .
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i2! RAEEENIE. NENER

Bl R el S I A o) i S R I W S R B, AR5 FR A ekt
FTCFX M, PR CSI R o BB, ARRTAYS, 51RO i T AR
[Pk A R AT T - nic, Quoke [ R REAY S | BT LA SO | RS

Unified Theory 38 T 88 E 44 3 5% —F8it ( Grand Unified Theory, 88k GUT) —id. iF
Qi P S — A B SR o DO Rp BE AR T 0 A4 s — BRE — B, i P e R R (] i Fn |
AlHE el Bie, ki o GC K —Pie T,
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% F P P S S S S R S A S P S S EJHJEJW

2.5 HRELE
%"{d"f-"'.-"'.-"'.-"".-"'-l"'.-"'-"'.-"'.-"'.-"'.-"'.-'".-"'.-"'.-"'..-"'.-"'.-"'.-".-"'.-"'.-"'..-"'.-"'..-"'.-"'.-"'.-".-"'.-i".-"'..-"'.-"IJIHIIIIFIHIIII#ffff!fff!f!.l‘f!

A

N

A\

A R FEA AW EL “IERERI" ( normaley bias ) 30~ Bl iE 5 fhn WLAE i 1
IATT8— PR BB ], BTSRRI L, — B T A Bt e HAE .

EZRTREM KR D, BALG TIHWHE, AERERAREA, dTFEH XK
BEAKATH", “RA2EEX A" miAEEE RO, SOFRREIFS AR EEE,
MR AR E 2 2B IRl " SO BRI ) A BE R o G0 S B [R)RE R,
PR RIFEATEE, TR AT BE o2 i () o 0 34

@ “—EREEN”

B SR A, (AR R I L R, X FRFETT PR AENR R, &
AR MR BRI ERRYT TR R R OC AR, D, KRSl RESHER . “AC
B e ekt e, Hb A0 BRSNS, “MEEE D Bz
[ TCP 2 2 W CHER, FEIEREZA R Bl (T R Mol ”. SRRt iy i Ag
X FEAYC R Y 5 PR A L.

R, IEANEREEMRTATNY, EMERES SRR, RER RN, RieRs
BN WAERA AANCERE T ER T, B G S 206500 15 1 P o % o 2% 57
BT, HRUKEEA EEA. —HEERAFFR, 02EAC e MR T, ey, R
i e R R, MAEA EREE A, LRERDERT .

PR sna s, SRA bug SFREIE . BORA bug R T —HRHE (bug) FEEHAH
WHLAO4E B AR P AT 209 R ABAREE S, JLTASH NEB| S 7 7 o B B e,
EHRE—TESN . Ak, RPN & SR B AT

@ X MEER 2001 E 3 A 11 B A4 B AR LR AP PRI R, RS 9.0 .
2 BAEER (Murphy's Law ), BRI RGERE AL AT AEH SR B2 Hi#5 " ( Anything that can go wrong will go
wrong ), BEEUR, £ HELEMHEELTE, BAENEGERSEE.
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::!: WEEENT A, RERER

o FIHTHIE B R TRHIE

R4, feufiim, Fefldes—Je%mem
TIFFCAFRAER . 75 Cilid D, #3CiFRliE it
n

HHEATHERFmME 1 R, main()

{
C il 5 T H e #L fopen, 2400 T4 FILE *f = fopen("/path/to/file”,

BRSO O (i /5 8 419,
fTHF Rt , B M348 1) FILE &5 M kp3E & 37 if (Ff == NULL) {

. 1 puts("file open failed™);
FromEt, WhEF NULL. }
else |

il: fopen iB [F] NULL ) HATR Z, <H#EH | puts("file open succeeded”);

EEEERET . FE2EL AR T, }
Q TR E1 ClBsdrMsiTgeE

Q A PR [l St

O iR p e T O

Q fEMEiE AR — T FmE—TH$#
O HERFAE

Q B

Q 5 THEEL A9 8 Ha

L e FA G R AR W R R 2, EESEAR Sk AP

£ CIEFET, FranRe ey 0 R E". KBHIWESF, il fopen —HE,
i3 AR ] WULL e m e

finclude <stdio.h>

& BB BRHIRLE

( FHRF PR B X AT BREIR S 0 Ry, B—FiedmfEn e, Heami |
KR AT,

B, A ERR AN AR S B I TE, TS MEE R TRk E T
FIFRONOL. W SRMAT i S B ST IR e, HOAR 2105(0] FILE S5 RA0IE, B4Rt i b
At DU S TR SO AT A B, TR AEHT.

72
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25 REL4HN

T AT AR WS, —fEi KA TRt . Ak, BemEs
B ESME R NTRE S H . M, 2BATEH AR malloe, TEHNTEAR LR 2B NULL L,
TR, X—AEXHELEREEERE, HER2aESEFRAMBNY, MR EE 45
&% [A] NULL #) malloc pPR¥GERE 20040, SS90 b & BLRE SR AT A0 2 2 58 17 A< kA ke i
malloc Y% [P]{H .

B, FAMEFERSBEREEEN, BRSNS ST R xt, If
AREBNAREROOFE. 80, ENMZRTHEE, RO EERERNOAE, FREAERRE
RCA B ST IRAL BRSSP M 5 3F

RHEPATHE— RAVT R EIRIE: T30, MICPFPEfT A S, T2 % 2k
e i w (stdout ). TISLFRAfCRS AV ERL [+ WA A FIIF00F 3T T 07 94T
e ARG QAR EFS R, B ATHE RO TS BRI, R T
KR RMWEFSH, WRERFAR, WERST; HERMAFRITINT, SREHHEE;
TR P R EsR, T AERETLR.---

PRAT BEAT BEAR BRI 17 RS KIER 1. AL, S RIS C IR R A
ATIEATER Y, H O] 2040 LA e — LB E T 8 3 R A9 3R T,

& Ruby A9 S AL

M2, MFEEER "R, VORGSR 0T BRI ST R

B A 25, HARBELG AT HRERRRAELETT, Wi AR
Gt

T, EHEHMES S, KR THEIRW (exception) BIHLH], LIS R M A fi4H,

-BRAEMMR, BEPESERN, PR ERFET, 8B YEE R E RS

SiLEREE, PARFREZE, SMERGE, FEERFETT. Aok, RN
T “EXBRPRET fiG, Fastosaaiik, JFbiTahRad.

Pl 2 J2RF I 1 AR R BT BT 18R A H] Ruby f = open("/path/to/file”, "r")
¥mEMERF . JRERR¥ESTHFCIFR open ik puts("file open succeeded")
f, ZriB[E—~ File ¥ %, MRLZAEHR, open @2 Ruby PoTHITHEE
FIRAT ISP . 78 IR AT X4 2K e it
TE ], Hit-E iR Ak, BFesilamidGe, HebsEfr. REREREEn

73
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n 2! WMWiEEnTE. MENERE

BT RS R AR,
0B — AP AT LA S B A IR T A f = open(*/path/to/file”, "r")

puts("file open succeeded™)
6 Ruby o, S OOMRE begin B “paiiEerr1e open aried
SCHE. bigin Fréal A an R =g T 54, 0 end
2 PHAT rescue FEATEICES (B 3 ). B3 Ruby 5%

T4 DX WAL BRHLE, 75 C S IR b A% i U R 2 B SLAT A9 8 9 4~ (n] L5 59
M—REREM . Wi, HESMA AN, Eid A shEFETr R, e T e
SEPREARE B A MR AR, Mot B T R b S R R A R A ) R

A, SRR RE SR IER S NGETT, MR HEE TR M, "L
BE SR, iR gEEETT.

& RS

74

TRRIERF WA= RW. ™R, TLMEH raise 775, 7F Ruby 1, raise 3f
FR—TRET, WE— ik, rise FEEMAN, S8l THERERFEHSS, 3t
Wiz, XTI EP, MREFS RS ICAA) rescue fUHS, WIBEH: B2t T 55 5
:ﬂﬂlﬂ

raise J7 A LR O, TR R S aE a0 A, B, ARy
AU E —RENRER .

raise “"something bad happens™

E iR 2 —1 RuntimeError B4 . MR AEERHAERY, QRERKHARKRGE
SERT LA, R AR AT )2

RO AR T R MR RE R
raise TypeError, “wrong type given”

IR [ Exception 50— T THELAR R, raise STEATHOR RS2 90Hm, 3+
P AR AETT. F 2 ® b, EH— T lERY 3 2%, X2 LGRS,
M FRAFEIH ( backtrace, EPMBE-T-eREHIHILITHITHREE ) 58,

WAEAE rescue AR TH, A LUE raise kP E—TREN L.
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25 RELN

raise exc

EEF A, WEEWEANTEELMERTES R, el LOH 7o e o T H
FEMCA S TR

WwHERG—F L, eI EEErE &8, HEMA raise i, INRTE rescue X Fp
T AR, SRR — TR UURTE rescue SRS, WS
AR5 B h 25 ) RuntimeError.

o ERBHRELE

HT R AL B rescue, 2:HARE] begin BT aY BB b r= A K, (BR3P T Ak
FeE R TEE A IR —Fb. WELTE rescue SIS E FHBIRNE (28), WA LIFH X AR RR2EAY R
Woardt AR AR (B 4), FEIEe R EE LT RIEEE == ST e A R

REA N TR, ENEa . —EPEET. hTRESEN ST
rescue, [ 0] L5 o Wiz § 7k e o Ak B Y R A =

gk R T, ROERH RS BIEEE ST, G0, %5288 — 15k,
B 5 E SO A A EE, ARG — TR
(AERGEHI TIE? AT, SGEERHAE 5 enc/path/tosfiter, "r)
B — S HEHE, AR P TIEEEEE I_E';E;—E:l:;f': :{J Eﬁgcfgd:d" )
Pl AA % A R s T — R, puts("file open failed by ENOENT™)

rescue ArgumentError => e

MR Ak, RWBRAESHAEE  puts("file open failed by
. - ArgumentError™)
FEiL. Mk, Ruby P —1 retry i 0], TF end
rescue TP retry B95G, 2B (0] 48 1 ) begin B4 WESBREE

Ak TR T .

begin
FE 5 o 64 F 8RN retry B9 — -1~ . f = open("/tmp/foo/file”, "w")

puts{"file open succeeded")

X U IRATTH opcn LIS ERAITH—12 0 rescue Errno::ENOENT => e

tmp/foo/file B k. BR, .-’hnp.-’fun]‘i"i‘ H 3 puts{"file open failed by ENOENT"™)
Dir.mkdir("/tmp/foo™)

RS, Mt R%., FRA rescue 1, POLEY
. . a ue ArgumentError
AV midiv QI R, AT rewry, 3 TR E v Sy SR
BE—3k, BF2IER begin AUEB/PEHHZFT, X ArgumentError”)
¥ open BT LURIHATIF L/ T . -
E 5 M retry #Hi7ERL

75
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:2: REEAMNE R, RERER

M3 retry WL S AL B LRI BRAE, S
Il R EBH—RE, BRRNRTE oy ZHi B # ThEF2AFane
rescuea

AP AR T B 0 SR8t 1T T 740 M3 8935 ¥ REAEAS S

HEARAT o] BERS A FEIBET. puts "exception happened”
# EHALFN

raise

ERHLHERZE, AEFHEEED RN end
AR PRRE ARG — P Rb B, RIA B S, 7E rescue D BH6 BHEERE
Wi raise BERAT LA #4594 (Me6), Hln, mP=Ey
e R TE RGBS, BEaT LU Bl 7 =L,

& Ruby g /5402 RiE

76

rescue J& FHHETE T 2 R0 AOBHIRETTHRAL MY, BRib24h, A —Fh s, o] LIdhiT—
B ISR A S S T — S B T,

LASTHFSCPFRO IR NG, YA MIE, i RIEREE, BSR4 TRE, sk
{2

f£ Ruby R, {8 open 773 Al AR IF43T IF
("/pa "o omow
HOSCHERERT S FI4RAE (P 7). AL open 8 srriasm 0 4 ITl
rnt b — sk, MRsksees, o
s Hah [ o, B 7 #CELtREY open

A2, EHEAPLE IR A ORI, g

fE Ruby ', ATAYLMH ensure. fEbegin ¥ (or oen close(path, mode, block)
SR AN R4S 2 T ensure, W begin F4F T 52 f = open(path, mode)

R ASE 2 AT ensure 4%, EBFBET “BRET  ooiner cat1c)
S, MR E RS d i, ensure

f.close

e R, EEit break. return % end
BEib ot bl SUBEEF ensure, BEATLICHANEE "
{CHS Y open B HIRIEEAYThEE (8 ), B8 ensure HESHMGT

ensure B AEH [ Lisp # unwind-protect ¥, X HRBEAMEEL, MUl @i s
T, Bk (protect ) HBLEEHFEA 1% (unwind ) BITEHL.
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25 RELE

o HALES RS EAE

AT 1 T Ruby Y SRR AL B, 248, AR & P L L 5 W A B DO RE . A ANTE Java o,
X BT BRI FR R -

begin -+ try
rescue — catch
ensure — finally

7E C++ t try #l catch 1 FFiAHEIAY, AiLEA finally, 7F C++ o, AJLLE S
o ph B ( RSSO E S ) LB YT ensure BYIHHEE.

@ Java IR ERRH
Java (¥ 53 H 4b 3R ILAT HAta 3 5 B A void open_file() throws
HEMSE, e EMTERC48  FileNotFoundException { .
) turn new FileReader("/path/to/file");
Ll DL Pt 2 A - ST 0

P 9 & Java TRV EEE S (Wi ), 7ER
R FEAENEEZE, A—BE
b throws S8 A9ER, FHFMNES ™ LR .

I H, 7 Java AR, PR EESCPITARB R, RS 5t
PR REA TR, HEA A throws SkEEiEy FEHE, et —THiRRER, RhrRHOem
Sy R A — A T R R R O AR R W ( checked exception ). TEJ iZ
{i F AR EE T, Java IZER T RARENT HEGH.

KT T A ph 5 S LR 0 S W AT AR, IR KBS, KA D REAT 4408
HIERFA Tava 9—TORMEAY, IEANLE Java o 3R FF A5 CHE 26 R0l 4 h RUIBE 4 T AR UC FEAY S A2
M,

9 Java MIAZEEX (HRRE)

Fit, BARRE NS Tt R ZRUBRCERE, AREE Ay ERERE e
B, B, AR bR e B e N AR, LB S SRR, XK
TER MW T .

TEAT S T, Java 977 B4l i1 i SQLException F1 IOException X FEHI R4, AH L
| e PR R FE A A G E, TREE, R TSP s T Al A AT I R A9 T L
T B R, (BT RaR {E DR BS HP R e A A ER .
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:2-: BEEENEE. NENEE

JERF e, MR EIE—E RS EN S LR TR R AR, i TR iR
FRMIBE R L LA LM R A, SR B AREE 7. BURRRA R B, REaR
FiR, MERINGIERS HET. WMRRE VAR SRS THIRE LR T, L
(LB R LR A SR L FTENRE, B r4RSh et T, M, men
BT A S E RS — SO B A PR A0S, RS A S R A B T

R, KETHIRS, RERNRHURAKAN. WA, MRAAKRE, i)
SR, QA HHR R A A — RGOSR IR, TRIR R K Ruby BOREAER e R A
e,

& lcon MIREMHAMRE

78

AT ERCRE BRI FR AT A1 48— BP0l 8 Tcon A9IBFT. Tcon AL i 26 8 15 F| B3
REFEFFRR, T AP SR IC R S A B SR 7 . EHEE T 1977 48, — RS -2 0035 7T

fE Ieon P, 50 (7E Icon PRR NI ) iliad "M REFRH. MRS, MuEikR
A, WREHFERE, SRR, KNSR NE. Hit, @,

if Ak

FEIARATRINT, IFAJE Ruby 35-RHEF b “RARLEWEAT 0B =, MR &kt
RAEREE (BAERE ) HEE. Gk, €.

a < b

BHE— R LA RA, FF—BHE S PRI A=, % a b T Pedge, 4 b R EL,
PIHF A b Be/he BB . WITE Tcon T E BRI A 2%, 35 a F1b dbiT Wz, MEH%SN b
AR, FWEER b, FHE, 7F lcon $.

adb<c

R MIFGATUR ERE 20 . A FA TR, #F a < b (AR N AN, Rk
RIS R0 b, M F A2t b < o TR, INERIF U0 AR R0, MR Rikthy
REGRRI T, R SR LB L3 B BT, M IR 7 0hss.

fE Ruby S LU BRREMNIF D, BHAMRMNSER, SHEE R

d < b & b < ¢

ULAESME , 7E Python Hr L5t AT 15 i .
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25 Ruam

a<b<c

BOAERY, ARhiX AR Python JLER Tcon IXFEAVETTHER, T HARH G Hra ol LIHSIE
e R, RAE RERAAT R

a<b&k b <c

EHERIE .
TE LT3 R RERHAY Teon H, MGEFTEEHICSCIE P 25 I 6 1 AR FE LS AT TRXHEGY

while write(read{))

EHQIE A S AHEE? Tcon KR RS,

P, read ERBCAERAES AGER 1| ATHUE, HiUEHULZH S R FHER B B9/ . write iR
Fok il S B F AP S BERER . B R, R T RN
APRAE

P EL RO 6EE, 7E TR I —AT AV EEESE b while TR ER A A HINTEAE . Tcon
(9 while i AEH R “PITIEER LB Rk R ka0 M, ik, write(read()) X PRAEAT
TEERIGT, MR SWOhE, RS RN, read R¥E KM, 1KMW L8 while i
FIR &R, TSR, M T A EMA, WTEESEERSEE, BT while
TEFRIE A TEFR A, E0 T AP T A s o, Ao M0 3 T P Y s, Wk s R T .

WAk, TE lcon 1, iBA —Fpl i every B RIS, © I LA B M8 ST =, B
S k. Teon MIRCRE A, hTFEET “SEREPABRR B E" A&, Hik
BFR o Bis MR ( Goal-directed evaluation )., il

avery write((l to 3) + (2 to 3))

Fals 1 P 3 %, 2 F 3, AIARMHEEPIEHSESEENANE, B 1+2, 143, 242,
243, 342, 3+3, EiTERN.

oh R AN B e L

FE— MBS, EHMERS PR ERR M. =0 R R iR EeR L, T LRITE
XA T, SR S E R TE, XS ERRAEE.
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:2- REEENTE. REDRR

SEEPE, FE lcon Y, REMIILMEAESIERIRA, BT E LR, FREE . FEfE
PIEH Ruby 9RHR, RLELIAELE, FIRERERA lcon XA SR AL, 59
HIEERRAT H nil 0 false Fm “8", HAe#ER K" SHOFES L, %, iu%’rﬁ‘l‘:ﬁ
—FAE AT, T Ruby BCNE 0 TR S % Ak AR R

& Eiffel & Design by Contract

MIRH XA MEEEE, BF —FRE ERMIES . W Eifel™. Fiffel WA i T — bR Ay
Design by Contract ( 322yt i DbC) MEE. BIFTEM N E ( 7 Eiffel R TR
AP AT RL S P T T B A A A T T S R YRR AT, WS e,

SRR, LA PRIFMIA, B R

B R KA AR SE SR R T R -- FREL
(g 4244 command 1s
UM require

- REEH

Eiffel 8918 FF & LA ME 10 . Eiffel o5 lm-:al

WAKMEKH, KRB DC Bt R, 1 FEEAY
SIS A BT, rd TURER
. , e
FENIELLEN ., Eiffel Hﬁﬁﬁﬁﬂ*ﬁﬁmﬂﬁﬁ rescue

= - = '.H.'
¥ ¥ ( ensure. rea-:ue: retry ), 7E Ruby i35 T4k, H __ fi;:i’tlryiﬁ.mdutﬁﬂﬁ
B &% AT REA I AR, {H Ruby & R Es - &£ T end
Eiffel A48 5. M 10 Eiffel HHET Y

@ BESHRE

I8 CIlHIXF e A IR RHR A B AYIE b, SRR 1 Akl e s sk W2,
Ha RSB R, SR BT (S A T LAl 8 e g

PAFCE—C2Z W, ARSI T MBI F S0, AN ik oAy — et e iR i #ltm,
{E Ruby A4 — S J2 75 38 Fl4 iR (i 4y

Xf Hash B9 UG RIRR—BF . {£ Ruby 1, 4[5 Hash i 105 key FAELERDE, H A
HEFW, MR F nil (78 Python ML= 4 9 ),

D Eiffel 2—FhiE M QEWBEES, EETF 1986 1F, @1 E R Bertrand Meyer { 1950— ),
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25 RWim

hash[key] # => FA&etiimnil

R, XBEFE XA ) Hash B key AFFTE X — 0 B AE G fT R B BEBO L. 2R
key AEETERIIS N SE RE T2 S0y, BHRBLZME RN RbE, K2, MR key AFTE
(N TE SRR A LR R Y, AR 2GR [ R E

Fit, EHEFRT, BAOIHEH key RETEAMBE N RHREERH, JF HIRIERR
HoAf 4k, 7ERCFPN T, o LUE R Hash 250 @) fetch Frik, R EEMWE, = key AFTERT
et R,

o ING

TR R, MRGERRAREEE, BB REN, BTRARAEN. BT
RO BRI S TR R P B T U Ak P 7 R R A 1T A B —FP L . 21 SR RIA S
H, SRR ILE T R AL BRINAE, WAL RHEIE S LH T 2 —TiERIE.
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" 2 » EEFENIE RERRE

% .-l".-“'-"'.-"'.r"'..u"'..u"'.l"..l"'.-l".-l"'f.ll".ll".l"'..l"'.r"..l"'.-l".-l"'.-l"IIIHIIHIJHIIIIIHIH-I".-I"..-"'..-"'.-"'..-"'HIHHIIIJJ’HH{II{IJI!;W

|
//%?fffff F LTSI TE T i P P P I B R R R R R s //

AW, HEMT — 0l “Ruby 81" §9i%sh, IBR—4 e s Ruby B4EEE AN,
BT 5 K 4 B Ruby Sif2% 9758, M SnE R Il iaen, 5 FRATIH,
%zfﬁkmyﬁﬁ%ﬁ—ﬂ,ﬁﬁ%aﬁﬂ%dxﬂﬂﬁﬁmw—+ﬁ§ﬂﬁﬁﬂ,##ﬂﬁ
—Eﬁﬁﬁﬁ,Wumﬂ—ﬁ+ﬁ¥$wWEWﬁ@nﬁﬂﬂﬂ%ﬁ?tﬁﬁﬁ,$ﬂﬁﬁﬁ
HRLE 05 T (] R HMERE IR AL AL R AV ESR AR F TR S,

EMRBINTES Y, I SHFE . FHRAA7 " BETORRISE . At
SRR ZENE, AT OIS, TRABTAES RS — IR T i,

W

& BHR

A LERR F PR T R B R S, TR 2 A S AN A4 ( Closure ), {8
HLEMAREARENG, EYRI A —ERAa., FtisiE, EMRme, ok
B R &, AR ATRA ]S M BB S T ke,

Pri R Boed S, W48 S0, BRRA N QR 6E IR i, Aid, X EM SR — 5 B i
R AT R, T AR AR S T B

Biln, CiEF ., FA1AT LK H

#include <stdio.h>

1
—‘”T‘Fﬁﬁﬁ‘:.f*ﬁ'ﬁ. #Mﬂfﬁﬁrﬂtﬁiﬁ 2| int twolint x) (return x+*2:)
y v he . 3| int three(int x) (return x+3:}
AZERRE. XEEE CiBT St i
(X1, 5| int main(int argc, char **argv)
6| {
Ml CIEERIFREA RS [ 0t (rimes)(int):;
MBI RS, HERAITE 2 e — 9
) 10 if (argc == 1) times = two:
g 11 else times = three;
12 printf("times(®d) = %d\n", n, times(n)):

% 79T, main R TFF LA A 131 }
RS E1 CEsSHEaENHE
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26 M

int (*times)(int);

AR EF RV AL times (A, EREEIE : R times, JEFR W) — AT 1 int BB,
R[] int {5 A ERERITEES .

1047 if ifh], BRERNEBSEFNaSITEECIFE TN BTN,
PR two ( ASFREN ) BE{TEIERL times; SAFEE—T-LL LSRR, WK R three A4 FHIR{FH S

LHmes.

&r ERTE, YBFRAGSTESEN, W,
times(2) - 4

A F TSR, Wik
times(2) = &

Bl H, KFNOER C i 5 ey eREE s B 7ig rg?

o EH B

MR, XFRBRT R RINMmEA 2. TRFARTBRA I, 08D EELHE
it E—RERERET

PRI S, Rt s s SR S (EOR R I O i, L R Rl st R B B R . Firill i o eR 8,
HLR R EAF A SRR B JCXRHR AR EEA R, RIS /7.

AR A T A A R, X RO CR ST Ry, fE AP BEIH B, I
25 L R .

yold sort(int *a, size_t size);

PR SE — 1A/ size BERCEE a, FFRTH A EFHRITHEIF

A, XA sort BREAT PR B —, EHEG SRS AT B, HPSRIEE
ST E . BN, FRATIA N B B T R R, S R AR A R
& abe NI FF ., BB 2ETTHFETE5F, R R BOa 0E 3. thsbibif, X1 sort PR ¥R R
Z il TR
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::!: SEEEMTE, RENER

o AEYSHIRSEAY

H—Ji, TECilEE i

void gsort(void *base, size_t nmemb, size_t size,

PErb, 4R T —~-HA int{*compar)(const void *, const void *)):
WHIPRE, EOATM gort, g, oo
APL SE S imPE 2 fyar.

AB2., XAl FIHEFY PR qsort J2 4nda] S AR b SR A b S5 A IR b 8 B b qsort B ¥
E%.

G, RATTEFES 1 28 base, THIAAR void* , sort B8 | BRI N8 Ml
HEEZF, gsort 98B Fr T LU HES2 (E 2SR B0 . bl h B o0 T S HBR R 265 A R )

P, B2, BINTSHIRBAN I, 75 sort o D& THE M0 (EEREE ).
7 qsort 1 EY5E 2 1~ Z 8 nmemb Fm T EH I, 5 32 size R ICEN I B —%,
FX T AR B MO B T HE R Y sort MRS, gsort W ET LR {Efa] S 2 B A B A THEFE

A, BH -1 EERE #include <stdio.h>
B EE R dn{e] X4 A s #include <stdlib.h>
oo |7 HRBRY g int icmp{const void *a, const void *b)
BRI A ] B, R AR gsort 3L !

int x = *{int*)a:

fI% 4 1~ E 8 compar T ., it y = *Cint*)bs
compar 424§ (8] — 4~ #7 ¥ -~ if (x = y) return 0;

if (x > y) return -1:
%ﬁﬁqﬁﬁﬂ‘]ﬁﬁu ETEﬁ return 1:
BRBAPEHATEGEH, )
Fi L2 B T AR (] b et int main(int argc, char **argv)
— . {
YA IT RSN, B 0, 4 int ary[] = {4,7,1.2};
albb ARHEFESS, Mat const size_t alen = sizeof(ary)/sizeof(int):

b /INER 3 [ £ sreet
for (1=0;: i<alen; 1++) [
qsort [ 5C B W F &) & E 3 printf("ary[%d] - %d\n", 1, ary[i]);
1
Fim. X BRITELT —4 gsort(ary, alen, sizeof(int), fcmp):
: ' for (i=0; i<alen; i++) {
iﬁ;tzgsﬁﬁ 'E;{Hi-fﬁ }nprintf{“;r;[zz] = %d\n",. 1, ary[i]);
AT . S5 9, gsont
YO LW b TR
FE (M ABI ) HEFE, Bl 3 qgsort & #h R AL
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26 Ha

KFHENMECEHAT, qsort MBS — A BE S EMA, HLBL0RHERE
DIRER). WiBTeRBAEA 0, Rk P L R R R A T R B SN, AR T
B3 il AL

\ﬁﬁﬁ#ﬂ@ﬁﬁﬁ

¥, ET (CIHEE) REUEH LIRS ILAES MM BB R BB 24k, RiC Skt T,
TRV E R R,

YEJBURE, FRATAEVAR T, Xalth i fUAYEE 4 (Linked list ) Ko b B, i B o
ORI TR .

P 4 2 FH— RO 2R A B R SR Rb O U BRI TR R Y. B4 BT T CIET
HEF SRS R AR, JUARAYHES 2 M main sRECE 38 1THFHHM.

WS 39 FTIT IR AY while IS0 EA TR ¥, W EEHTFETHE, SRS
B C it 5 B A TRESEIR R4, At EHA 41 700

1 = 1->next

FHL, WEAGKTERATERSMH, T B2y, RiFeeeeEe,

FH—Jim, 943 fTIT R A B foreach BN AESr, WIRIEMEWHIRIEMN. BRE, 238C
A AR e, X R A BRI A A M S AT E L, R CiE Y R
—AE . KEFORF D, REHEOT LATET S A S X, e CiE S R
BEL:E

ARG — P EEABRGHE, B ERR ERE S RS TR,
B T IR,

node(0) = 3
node(l) = 2
node(2) = 1
node(3) = 0
node(?) = 3
node(?) = 2
node(?) = 1
node(?) = 0

TIf ] 4 7742 whille 785) 48 H 55 51, 5 17 4 472 foreach A% 48 5 . while 154 60% H &5 S,
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-2: REERNITE, RENER

LR S|, Wi foreach AYEE I BAER A 77, BCRE B while i AR, foreach M
Bk bR LTS — R EOPIATRY, BTG A R G F A A SR A it i 2448, dnitar
it i R — T2k RRAFEX T FE T, Ak T E iR R R 4 R i
HAR—TUHER. Bk, "W (R ) TREUE" 2 CiFEmBdetmEcss s,

1| #include <stdio.h>

2| #include <stdlib.h>

3

4| struct node { f* EdhdkE L */
5 struct node #*next;

B int val;

fl ):

B

9| typedef void (*func_t)(int); f* BB EN =/
10

11 wvoid f* [BEW Edk »/
12| foreach(struct node *1ist, func_t func)

13] {

14 while (list) {

15 func(list->val);

16 1ist = 1ist->next;

17 }

18| }

19

20| void i* (K £ Sl «/
21| f(int n)

22) |

23 printf(*node(?) = %¥d\n", n):

24| }

25

26| main() i* mainds =/
27| (

28 struct node *1ist = 0, #*1;

29 int 1;

30 e e >/
3l for (i=0; 1<4; i++) [ i gllatd */
32 1 = malloc(sizeof(struct node));

33 1->val = 1;

34 1-*next = 11st;

35 list = 1;

36 }

37

38 1=0; 1 =119s¢t; i* A EH */
39 while (1) { i whilelfifn =/
40 printf("node(%d) = %d\n™, i++, 1->val);

41 1 = 1-»next:

42 1

43 foreach(list, f); f* foreachifise «/
441 1

B 4 E5R i SE
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26 Hf

o (ERE: TRTREH

BERNCES TR T ClEFROMBEIREABRG, TR, 0T 5l R Sl 5 m o S ThaE,
LA U M —F £,

A HO SN RS, TERMEVHR—TFHE, &, SUmAa, 2
{l F—FpSC R BES A4, FiEX BIRA1A JavaScript Heilfil . HiEfmALMm, B4R
H Ruby "7 XFiX—ri, BAIMEHEI.

Hi, ATHBXXEAERAMQ, BIEETHETARi: YEAHEL ( Scope) RATEREM
( Extent ).

fERER I R ERAHEGER, WatRFEA SR e LI 5. 7€ JavaScript ', R
F var Bt e 7 i A BT TE 69 48 AUt B s 2 A Bk B0 fs (P 5 ), T kAT il
MR 2R AR, EAEREER, P T vl ey fadse T LT[R LLIC A 5 9 4F sk i
Ad, AR LASMM GRS fE R 2 it

bk, KERE T RS BT R85, 7F JavaScript Bl L T 00 6018 Tk e 6 H e 8L
FOE 1P
functionm () {...]}

5 hRRATTAF B2 R RO &S T — 1, WRARE M A A SHE R BT L.
S8, EAREC R tA A C AR,

var a = 1; I ate BT ¥ la. g {ERE
function fool) {
var b = 2; /I bAREfooPTL b, féa{EmE
g = 3; fl gdehEd
var f = function () [

var c = 4: f/ cRER&BEMTL c

return a+b+c // a. biecEETL :| HfERR
}:
fl); R BT Ry -
] —

B 5 JavaScript pe{EHLEE

H1 T JavaSeript Hh 0l L4 0 HE 2 SR ¥k &, (5 k% B 4 3F FE 5 T foreach Y R, H
JavaScript 80T LUV F{HE b 8RS Hi 3 . 5 4 A9 TR 5 T JavaScript 360 S a9 52 P 6 s,

a7
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= )2 meEswns. REnER

function foreach(list, func) { // W& G5 S
while (1ist) {
func{list.val);
115t = list.next;
}
}

var list = null; /I EEpEE

for (var i=0; i<4; 1++) { A listdndsie
Tist = {val: i, next: 1ist}:

}

var i = 0; /I 1dnde
f M ESs R biFE s ¥
foreach(1ist, function(n){console.log("node("+i+") = "+n):14+:}):

B 6 & M ER
X HFHERAIR , 72 foreach S 300 s O £, 20T LIV ZESNB T IR 1 i 0. 458,

C Wi F iy foreach RBICEIA LIRS | WorohfE, 7EiX BRRATLASCEL T, [Hit, MRSt $
REsExf ShEpAE R AT (S, B8 ), RAaMBREFZ—,

SRR B R, "TREASUEM R AR R AT SR, Ait, WRBGTME
A= E— AR, SRR TERT.

o AN TRUFELE

Frif A7 AN, SRR A dr, AT B v 5 Bt o] L9 W 9 ke i3, 470
WX B A9 R — A5 T LATE -4 i R 017 B N AP e SR AR B U 1) . Sl A M
AR R HER L.

B 7 09 87 2 — 1R 0] o Bt

function extent() [

SR, B extent 37 B E MR va: n -fﬂ: - Lt
FER—TEE R, B Rs g o o1 e
j‘:j-ﬂtmtq-:ﬁ-'.]_.'f-ﬁﬁﬁﬂgﬂniﬁ.ﬁ : console.log({"n="+n):
i, HRRENE. }
TN T L T ep— f : extent(); iﬁ; i o e A B
" =T f(); n=1

7 TRy E
extent() 077 )5 iR 8] of O 4

AV HIRAE S — i, XD RS BE IR ETRY, R ERESEIE, Mk HE
W RIS,
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26 dAfa

W7 PR AT RN

R n BTE extent sREUT A AT, 1 extent MM C SMITRETH, THBE THRH
B2 ARBAZEIE R T Fad, S ETS RS, IMEERERTREZ S, M
T n SRELELERHh r BeEE A IS 3 .

LA A . AR, MR TR ST R, RSO Ss “HE"
TR 1o A (Closure ) BX-allfA SR B A A EE . BEMERMERMEN, SHATE
I RYOT R AP I . LB L, M I B RO SR BB (), (] B
MY, XA A ar Lk E e ES T,

BERF U AR T8, ERECT S, 8 RSB i — 5 R ok 0 s M B R
. Eik, CiFITEEEEEE AR, JavaScript 8l ¥ & A R H .,

o HESHEMMR

TEE 7 R, SHRBEEREIITE, fERERE LT AR EE R 0 S Mg,
g, XA R (IR ) SEESSEET.

“HRSEEENE ST REAFmELIRY R e nRE. HRRENE S
EMIEANE TR, mH e function extent() {
SR P REAEAAS T S, W, retuen ival: d,

call: function() {

o SR G B[R] — S A A L P R, B this.val+t;
IS — A R, R console.log("val="+this.val):
b}:

P —F A, AT LS — R At )

. @ f = extent(): Ly
e MmN, BT wRE, [T 2E et i
un 5 F] JavaScript Y 1 [ % & Th i de 4 f.call(); /l oval = 2
Blies, WEAL T 8 PatEET, B8 it bR ELm

@ Ruby Y BB BT &

Pl oAk, FEATTEE B8 P {d T 93 FT AR JavaScript, B MfHAFHIR BN Ruby 55
g7 IR AR IR B e,

D MBS, QAL 2B, Wi DR . LR, b ol LU N T R TS e
PETIEIR, T, R BT LR R, (B
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-2#: REEENTE, NENRRE

R ARH—Bid i, Ruby if 5 P EEAAEXT-BUER. SRR W R AHS . Ruby
PE)— U BEE MR TR, MM TR SR, {HE, Ruby HEE
FeRET SARFSIRER Proc () W%, fELERRA EMABRT S HEREERZN. i,
BORE— e UL S R TGRS, PR TR AT R R Y T L 2 1) 9 o 0 4 Th BE Y JavaSeript.,

kT 1 K # G R — F Ruby
o fiE 2 B A JavaScript H [7] i4 o
fE, FEA1H B 7 09 ¥ A Ruby
MET—TF, WE9 fFm.

HE7TME M —TF, {8
HiEERR, 7E Ruby I E
B S 7 E{H lambda{---} Fik
=, HEASBEdSAER I E

def extent
n=10
lambda {
n4+=1
printf "n=%d\n", n
i
end
f = extent();
f.call();
f.call();

Bl 9 Ruby &) 384+ 7 F

—XfhYS, MR ANEE call Jrikdb T w U H .

TE Ruby 1.9 4, ShT AP R B2 S ¥, lambda 7T L] —> #0848, AP call
HEfWAwel LIERERE £.0 BIER,, BAa R B EemEs | oS R .

@ Ruby 5 JavaScript KX 3]

¥ Emie k¥
# iR bk
# whnd e

§ EmAsp
fn=1
fn=272

MR BEHE , Ruby Hil JavaScript #9 BORRE 2R ARY , 06T — 5 FR 4T 2k PRamiR st .

EIZ AT, Ruby o B ik im i eR 8, o 0 e 2 AT L 3 el e i 7 =0k
WA hTFERNEIFARERY, HETEEEA call ik, Bz, SHE%SHMEY
fryeRET AT ILE iR, IR RS E&. B, JavaScript *PATeEE, B LUER
ARSI (E 7). HE, JavaScript P 5 eR ¥ X MIREN , FEE—1el%, A REu

PR AR, FOFE 3T S A R, this B9(E2 R 264 (B 10 ).

f = function() {
console.log(this);
}

# fLeWMmf

fl): # this#global ETFAL
obj = (foo: f}; # HFfEHFE

# WFHESHFELEN

obj.foo(); # this#%aobj

B 10 JavaScript #) this
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26 HE

@ Lisp-1 5 Lisp-2

Ruby F1 JavaScript B X B H — g, AW U sl R eiT A 20, Hlin, {EiE Ruby
Fil JavaScript L D ERAT —120 0 obj BRI R, WENAE 120 m L. EH, R
Eiim

obj.m

Ruby #1 JavaScript BT M EHR K ERM. 7 Ruby F, ZITAHMERM m FEH#HITES
¥ A, W4E JavaScript ) 26 1R P B m kA eR NS, AN SR E T IS E0RE A S
fEeRAETeERY, .

obj.m()

gk i, JavaScript P i1 B S BTS | SR DA TICRATIRAERI T, 4 of B 2 IR 05 E [0 6
FRAL i, TN L 4E SRR AT LA LT TR A

%, Ruby P EEETS SR SRR I EEAEETD, mAmES, AR
FikEARX 1700, {€ Ruby &, R SR EO A B &, T Z A method 75k

#1 Ruby#JavaScripthy &b ia

Ruby JavaScript
ik ( TE) obj.m obj.mi)
KW (fEN) obj.m(1) obj.m(1)
FiE R EL obj.method{-m) obj.m

WX TERER, =85 A —Fh JavaScript B b EMEAEN SR, misEks |, JavaScript &t
TRE A i M — R e, R T —Rh e E s, HEE2 Ruby —B
B R A A9 R R MES JavaScript B BB — 0 HeE ( M48h ) i B R AR
ﬁ_ﬂ{]ﬂi'{: }n

MBS, ol m At R0iES . Ruby #0rikoh ARE SO E; HxdmE .,
JavaScript B AR IhfE, EmAEERX—EEERmER.

Python HL38% F T #1 JavaSeript #HFE M F ik QR —p FA A m e S il ih el S
ST (o) R SR IDRER IR, KRR AR T

Rl REm i i BAEA 2R, I Lisp thBEERTELE, SRS S BI0Y f Lisp-1 ( JavaSeript
k& ) #l Lisp-2 ( Ruby A#& ).
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#%p MEEEGTE. NERER

fE Lisp M7 H ™, Scheme SRR T Lisp-1 9, si¥FAE ity 4 25 MRHFRE . Lisp-1 iX
TEHR, SURRIE My 4 23 (RIME— X — WS M ERY . 76 Scheme tf, BB R —A~ERd if Bt
L5 AR .

Hitk, ATRMRIXEE

(display "hello world™)
(define d display)
(d “"hello world™)

DU WP oT LAk el e U514

MEF;, Lisp 8953 —1~77 & EmacsLisp #, FEE A 94 % A0 ESE, ki
R A IR R

(echo "hello world™)
[5etq e echo)

Rt — AR,

undefined variable echo

IR F AL N echo R, HARTEES R echo M. 15 ELE EmacsLisp |
LHLF ik Scheme (U6 FHIF A9, SMEEXRY.
(fset "e (symbol-function 'ech
o))
(e "foo™)

symbol-function F 3 it 2 PR ik HUeR BOsc ik, i fset 5 & FR 5 R Mookt iy 68, B8
Scheme W MM H LA LEMT L, (HIRBGRAECCHRERMRE, —M AR 2L, FHikg o
SRR SR AT, MR, HH Lisp AR AR A TIE, X STRITMYLE
TR

BUAE KSR T, R, AT L B k. RIA RGN BT C.
JavaScript, Ruby, Lisp %% #hifi & PR @M Tk, BOARMEET - HHNE, o
ST O B A A R AT — SRy R
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“HEBEEREE. WEMNRK" Fid

AEELY, Kk Re)BIEETHATTHM, AAFEHH N SN LA RRET
RS RS, HHitHadied &, kA (B ) R oAFE— S AR
EAREAY, APt SHRATHRE (Fo6¥ “FanRmni") ARERES
it B Gt Ay (F4F “SHHetReRa") FEMTT Wik,

o, A BAEFE TR, EHAALARNLTFERENEIEL. 5568 RAL
M—# et A&t AR L TR A KB T, REAHBETEIRTRRR,
FAARAEFEOHES L, UASHE RS Lk R LHRT RA AN RES
FHEeE R, {2shi R AR AR — AR 075 M

64w, Erlang £ —#2ifi7, SHSRRERBLHGET, AdRAL L6 T
20 47 B0 A5 LT 8) . EARET A4, 4o,

Q 4 Prolog & ¥4
O&&s, AKVET

O $f—m{h, LT
O & F Actor &9 8458
Q &St

Sl tA R e, it fiE g RS iRE L, ol RFEAEH
48 A1 P4 AL 475 T AR 12 49 Haskell F3 T LM/ X E,

{22 , B4 Erlang = Haskell 8/ 7 /- i26h X%, fo & a] 40, &3H N o SRk AL A,
AL RA -, XL T RE, THEEDEANET LA ML Rk L8
T, FEEL#HMHEE, L TH LAY Erlang # Haskell M 5 A ETF WL m
MY, —eBAFRELEEL, §2, RAEZARIRRAR R F BT,

Bk, EAMMAESEELEFAFREY,
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% P P P P A N ;;;f;;f;;;{,};////
?‘ || a /
%HH S P P P i P P P P P P P P P R R R R I %

BTk, ROMETRIME, FHE—T
Java, JavaScript. Ruby il Go iX 4 #/iE 5. X JL#p
HERREMI AR, PRk aEN
PRdE, BERT UM AR A M T 42, A
Ff 5% hE
[ﬁﬁﬁ'
JavaScript 2 P i 5 A%, Java HE e BE-
SCRIE R P S R — BB, B [y
il % A R0 4% Java Applet X%, 25, Java i U |
R g R 55 A% E A A0, MO BE A L, e B ARESHs%
BBICHHG, RRERRIA N Py, IRREAE SRS TR 6.

H—AardsbriE, MARSMEIE. HENE, KEATHFESTERE, (GETRFEALY
FHETES R EE,; WFHzsE, BRERF YETHAMESEMEE,. 5. S5ARE
FrgI N EARER, K LRSS REETEAER, X 4 55 488 L& b i ot £ i
PR, A ) A R R RS E, A, LR S 20, Java # Go
JE LR TR A —M IS, 1 Ruby i JavaScript W2 SR B sh s —MaiE S .

)

o B 5 R % B8

FG, RATGCAFZ LR E 5 G R g 3R AT 4028 TR AR, XA 21
VA T PP e B v (5 e A B A

BLAE Java WM R &3S, MRMNIB LD EPEESD, BE AL
BAA AEAH . Java lPCHEC SR LEAEEFSEIES T, BRERNAESD, T
1995 4£11) Java, TER PR A LE SR8 TP A0 Applet £ AT B A,

Java H#FHESIHL ( VM) FEDHEIFSE AR EI R0 N385, B4R iEI5 Y Java BT ( Applet ) 75ER1LHL
FAEFT, RRRECA SR T GRS A ThiE, FEAENGAMAYEE, Java B LN Oak, JiiE

www.WereBook.net



] 3 ® REBEEENFER

AT A R S T . B, M SR A58, Java 36 B— R ) 2 2 di Y
PR T

Java BT B4 6 VM RV 6 T EME 7RSS0 450E , AR LIER P 8HETT Applet 2 H 969,
FEF R A W A BREE T B AR L P A IR AT A, SORE IR X T 0 45 2% 0ol 10 B8 SRt A B s L e
JTOAT{EL, {EUIE MBE 9528 AT R AT LA by I 9 SO0 3 e 1 ey S 00y, P E AT A, SRERYES M T
AR CHPER RN, B, EEP RS, BMERSANEENE T2, Hit
-G R R — R

Java $i A F FLIC P () B2 B e 0, 0051~ o 0 W 28 5 AR o T - A B MR M Y
I % 4% A Mosaic 1 Netscape Navigator 5, VB 2 #h B 47— 26l 26 0149 5 £F . ifii Internet
Explorer 152 M M A% 8% 3k ff .

TEAR-T-FERREF AL, ANSREETF & 1 —FPIhiE A 3 S 000 W B sk T RERR B L. [
Sun Microsystems 4% 7] ¥ #E th T F Java 445 (Y20 %0 28 Hotava, (Wit RERT Applet [#¥A]
AEPE. BRM0, BN SEES TSR R i W, bl 8 T s, gt 1) B 0 e B8 4 (L4 1
H M Java, MWTAT Applet i THL it 5%,

o AR5 B8 4 T 5

PR, Java HEEH2Z S, HATER P IS S XMET, FTRETFEEFEABRES
T AR T AR R i AT AR IR, FaA ok M ik 3 A IR %R AE Applet iX A & FiRRE
AT B — R 9 ( killer app ).

AT RIREEA: 2 Br i Java 2] TR EAEH, MEBER ., S/7E0%, RRN%EE F
Java Ji ' 2 [RILA7 76— S M A WY, {0049 Applet BT84 B IERATRN. X4
Fert, JavaScript HE0 % P RGEE S M, JRING T EORBREAYEIE. MR, fEARRT
1% Java E&52 805 T A C MBS MR S A0, Mtk ® P Smb R ET
R ) 4 1] PR

Java M\ Ft B 1) N 95 25 i 00 e 5 o DAL MY BE D 89, 5 KA, Sun Microsystems 1

(D) Mosaic Bt 5 b 55— 3 0 TF S0 00 T0 098 R0 200 W 2040k, oy 30 15 0 08 40 W LR B .0 ( Mational Center for
Supercomputing Applications, NCSA ) 7F%, 1993 fE8 M, 1997 SEM 1k FF %, Netscape Navigator 4 6 34 i
( Netscape ) JF A0 — B DRI R BT RES0PE, 1994 SESAT, 955 — M BT 00 o5 47 S0 DO M0 208 1) . e i
Hin{ B SR Internet Explorer STIL{E .

(2 Sun Microsystems T 2010 1L 74 {73 7588 Oracle Wy,
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3.1 SRt

IBM 40 a] HF VM (Java VM ) ibfrer B, 99 ICHEE D] T o0, fF3eedsnl FrfELL
FHE T CH, BEZATN Java HHEEIF MR, BUTE Java BB OB AURE B RSN 15 8k
R,

& 7ERR 55 38 KB ALY IO K 22 ol

T AN B KB BGT Java S F, [T Java 45 B 95 25 S O LD A9 3 18 0K
REAHARMB TR, A, DERIERESR T, XA TR/ T-EEMHEE.

1. AT

TR % 2R EREE Lk P B PR T TAT 4, (ELE S SRR b B A0 R T G R b 2 %
i Linux . Solaris. FreeBSD., Windows 5, %%, ML 28 e T ERES TS,
TERERI LT L Java RGN “—KEE, FAMEF" kR H+ET.

2. TheER X

Java 7E Il 95 8% b fr 8% 3 A AL AE 20 22 90 SE{UAR, IB--EHE etk S X Java EEEH ], A
Java TE5ENL E HEEEHIELAYIES, B, SR, metfr&sEiEs, |1 5 Re0de
HECHMET .

1E Java HEAE A9 20 (42 90 SEFLP M, IEHRIRER CH+ B TR CAD HCREmaiE.
fE258F C++ kb F R R, LRI D, B, PRSIl X ERRLEH .

HILLZF, Java M—FFEHEE & THEE (GC) BUE, s N E TS eem, 1
FRMEPE R4 F T B A b B, OB AR R A%, R, Javaifi s
et F R, BRI IR % SRR Y A ThE 2 — .

3. BikERE

Java i FERBR "—WEWE, BlibiETr" BEE 0%, FARERFEEN O RET 6
PR @PLERE S, MR RO R CPU MBLERIE S "7 15" ( Bytecode ), il #F4% 411
CPU AUELFLER JVM RIZTT. JVM BB EIL ST a1 AR MR e i fedt, Mk -
iz AT B N T S H A ML HLAR A S A IR A S A R SR

P b, 7E Java BEAEADE, BSCTRA AR SRS S NA ANETTEEE, YRR H] P L
& Java KI8T, XHMETS ABSRELL.
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x J= mmamwmon

& FFmAY JavaScript

100

PRI, BRBERRAEAM ., BASFEARMEEE, B Java BUFLEEC S AEUEIIRRTISE

mm+Ta#WmnTUMmemhmﬁﬂﬁ$,ﬂmﬁﬁﬁﬁﬁ?ﬁﬁﬁﬂﬁmﬁﬁﬁ,
S AR 5 AT LA B SR — B RAIE AT, fEE T A K L 3 4 R
M EEEITAE R, Fit, (EFM T SiF8 28 s {3 5 2 01
TTHMRESE T ST T H i, T A 8 A Bt (), T L, S AT I 45 CIYENE
ISR TRz B Y, e R, ST E T L Ce,

fE Java ., HCPEREIRE A 5) — R AR GC. GC WEAIMEUAFTER, AR 2
TIebbe, XA BB A S BT O R 600, SATE D, SRR OEIETY . B
HIRSTEIHE 3 T Java BUFFAOVERE. fENHOE, 7ERGRA IVM o, R TIATEIE . M0 NP
HiA .

4. FEAE

BT Java BONCECTY, REFTERT 2, Java BEGSAE IR LR Z, FEROM iR T x
HOR, WML HRIREE T Java NS, TEH T —4- REEGRIR, BI7E Java MASEEXa a7,

mma&ﬁﬁﬁﬁ#ﬁﬂﬁﬁ%%mmr%ﬁ,ﬂﬁE#ﬁﬁﬂmaEmmﬁHH¢m—
%Eﬁﬁﬂ#ﬁﬁﬁmﬁ#mﬂwm.ﬁﬂﬁ#ﬁﬂﬁﬁﬁﬂﬁﬁ%ﬂmﬁﬁﬁin

JLF- S Ak ) — e 1) s B JavaScript, 2 — i A7E I U8 2% ch 0B = | {ERE L —f
IR UL PR AFRIF R, X — SR Java Applet 5 & A RIAT T, HIG 2 R T i xh

JavaScript Jit i Jit Netscape Communications 4% 5“5 % 49, ifid J avaScript, F]F g M 50
ERYSESRECHIAT, AGRT LUEAT ST AR T LS SR AN . SRR SRR 4ME R
NI Netscape Navigator 2 5175 2530 93 25 #5481 JavaScript..

W25 0 8% 00 S T S PO, 2% ok 98 D W 28 4 % 4% JavaScript B, L & 4 T
o 18 Google P X R, BEIKMHESR R HTML 4 ALY, {0 S 2 7% 3 43 0 L i

@ WKL R ( Inline expansion ) 245 e 587 S O 1 o S A A B — 00 T R e AT M T, A T 0
S s TR

@ HATEHCT LA GC U7 W pek B P iE ST, M A B S A A ( 3 I ) A REw AU EECE A4
Wi WP R R IEE T AR R, MM F TR, BT GO TRa A, (B )

@ M BT ( Netscape Communications ) F 1998 ‘EE ML ( AOL ) 0. 3T 2003 SERR I
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31 iEEE

JavaScript ¥ MR 55 2R IC BT Bon i de . BORERF R MU R IR LT TR 2k

{E JavaScript B 5 iR #2517 7 A @ {HAY API I XMLHuttpRequest, [HiME T EHim
FH:{E#F 0 Ajax ( Asynchronous JavaScript and XML, 52 JavaScript 5 XML ). fEEZEHA
U Ajax AU ETETSRL, A E REMIRT-B T E R .

o MAERERT

HHil, %P EaBiE sy JavaSeript A —T3RE W E S E, fEHIFT JavaScript B
A BTG, A JavaScript 3 A4S L A WTIE N, {8 JavaScript BIYERETR B T B . ol
JavaScript YEERY EEHA  BR T A Java MI[RIAY JIT 1 GC Z 5, it H F9%{k( Specialization HEA .

5 Java F[Fl, JavaScript B—#aiERT, FFAERMIBELOXBEE, AR
TR A Wy, BRI SIES IR AR EE, ML ERAIERT
HERERI IR Z —.

A AR 2 TR f9XFFE—1 JavaScript BREC. X~ pREIE function factin) (
AFErREirae, KEEWAT, HE8 o iz sii. | 1;::‘:“_“ l]fgzt?:nli
F T HEa it it {E 8, HEit JavaScript ff FE2R L HH 2% } '
n BRI T AR B2 JavaScript &8

T, BN fact BGIEAT NIT SEERT, 24P RA R — & n B{EE X
S AIREA, 55— RBEE n B R . MR n EHE (BIREHANELT ), W
SHEFTIRA- R AR R ¥, BB T SRR S LT HIRAETTrERE .

BRit 4, J3 Y JavaScript 19 Pk HET T LM RARALY, 15 JavaScript J& H AT R
ffsh & NI A R .

JavaSecript {E% PR B2, IFHEMEG RS 203 T, JavaScript BY7F £ BAEH K
Fof 12 Lol S SV L

(O i s fk f0 454 TavaScript A LUICS % ( Hash table ) TESRIC MG o @ ok T8 1k, WS Mg Uy 1 ;
i I R RSN &, SRR R T W Y A U R R A (TR

(@) €45 W IR ¥ 4% 8% JavaScript A 251l vb, S A 89—k B node js. node js i H Google Chrome 58 #& i) 1 i
JavaScript 514 v8, SR VO HIES G007 . €595 6 b IR 1H4T 48 node js. ( BLH5IE )
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& k% 3849 Ruby

w P mR R A Bk (), R BRI 5 P AR L B B PR L T Java A
JavaScript SE 6 20 fiE40 90 SR{UG 2, BECRA P HSE T4t mi i o, Rilislaes
PR S H E, AP ek iR E RS R, ihE— &% L3t Hn a8
REE, W RO MR a0

WAL B, TEAR 9 A mat A R ey, WA RS 4 o O MREIES .,

fE Ruby 2= i) 1993 4F, B HK R4 A7 B0 S0RE RS 2, A UK Ruby 2R J& — FF 04 R i 1
Web At 95 di s Bty SR, M WwWw BN R, o0 T SCELEhAS 0 i B T R e 4
1 ( Common Gateway Interface, CGI) A%, ifii Ruby WZ#77E s fhds A rhiga] TR

Piri CGI, J23d it Web M 45 25 00bRES A% H SRIF T E , M4 ahA HTML W
MO, HE AT LSRR A T, IRA KIS MAES AT LISE CGI B, XAl
ATHT WWW SR A IS, WSS TR A LIRS B ARS ok, WiFRE N, i
WWW £ 7 FLEE 4= it L.

£ WWW H, 3 H Web B #5093 R i B R LACAM R k800, adk, &% Web
He 35 A (W DR AL R LSO (HTML ) il nd, PR oA a3 a4 Bl 5 i B 19
KMBRERESE. T2, WABSHONEDET, MR T R BaAE S, B
HE—-FFI kT,

IR CGL ) Web TUEAZ 2 Perl MG, MifEHR “Better Perl”™ (1 Ruby Ll i
Ao 75 30 M 2 A i

@ Ruby on Rails #3768k

102

2004 4F, B Ruby on Rails f9H 8L, 75 Web R JHFF 09 FF B0 T, w3l T
FEZRRE. NEf, B TIRE Web REFIEFHES, T Ruby on Rails 7] L1355 % %) A 69,
Ruby on Rails B9%%4E {05 .

Q 5E2M) MVC 224

O A E AR S (JEHE XML )
O BRI e Rk

O ks oo

Q 3 Ruby E.LH BT B
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3.1 iEERYEt

BT S5, Ruby on Rails SC8L RS 60 TR RS AL G4, 198 T iZ 0 . WL,
Ruby REPHA BLAERY AT, B4 '#P1E Ruby on Rails B i i sk .

FAT, fERMR S mMmfEif S, Ruby BARIIEET R, A -FhilER, LIRS Bl
() Web EEIEA A S, #d—EERA T Ruby.

Htih AR, BRI AR, Ruby §— 5 AT LU ) i . 78 BUBLEE AR sk o,
] [ i TS VE A IR AR S P AR . SERR L, Rk, B4 Ruby
on Rails 7% T —-mEHA AR R SNS, HHREMREHEHERT, ER2FHEER L
i, EEEITES L CXFAREE MR OOT R, WS = AIAER Ruby &
Fear 2 BA0EF, AW LILZRFERNBAE PR EVL " SRR h el xR
L,

Ak, FEEFRC TR TR 1A U, WA Java %5 1 Ruby fEFE2E JRuby, 74T
f) SNS $40 20y jar SC{F, MOAT{E LA LLFE IR Sun Microsystems 45 &) #) 1 F R 7 iR %5 #% GlassFish
FiEfT. 2§88, JVM Ml GlassFish fil L £ 7EBR % 25 b &¥elf T, U — e 8 7 it S B4y #8 ily
4T, £57T JRuby, 45/ I00E,

JRuby # FLR1E G R %1 B FIE.

@ k%K Go

Go Z=—FiFi T =, BEhEA], BHFA UNIX FREFH - IREAH - B
AU ER, FHIZR T EMEE,

Go [HE 4 75 5 I T Google 24 7] % THREIE S M —®[E M. 7F Google 27 %, 1ENik
{EHR PRI — 36, 7EANEIE SR B S RAIE S, (R T C/C++. Java, Python HI
JavaSecript. BRIt AFJE FEA Ruby, AidiE =0 &b B FH B9 o (UBR 1k 4 7, @

X 4 BB ST A EME — S0 9 T B NE TR JavaScript, IR% 35S HBA R
() Python, JERAUEELMEERERTH Java, LHEREHFHFEFSHERREH C/CH, R
5 1, Google 2 A A M E AL C/CH T,

D ®¢h+ ®W ( Rob Pike, 1956— ) RANGAERFERHN, 2495 0 REERTH UNIX AMERER, §&858i0
SR80 9 S (Plan 9), Inferno #b#E B HE Limbo SHEIN T, HMRINT Google 248, # « H## (Ken
Thompson, 1943— ) BEEEGFRHLESEE, HE£518 Plang, BIFE . CIBE., HT 1983 Rk A4,

@ eShab A — e P BIEN, Bn, S ik T R Web IR o2 AT ST 6 S kSR (Y MapReduce 15§79 R
fER T % RIS Sawzall. (4 )
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i

£,
b, L
N

R A — SR BA S, C/C+ BBt A, PR LA {8 0 1 255 3T 1 25 i
RUMMBEWIIIAE. Hik, hTFEEE-HAEBIRS, E5E T “Eifn”
RORBAENTORK. MEEMERX (8, FRESFRHSREIES Go.

Go NATIREFFE, (MRMMAER ) HEEEMAE FlJLA.

O by b =]

Q R T A AY Goroutine ™

O Structural Subtyping ( Z5HiF-2% )

KT — 4 Structural Subtyping, BT 12:4E IS A2 760 5 S5 00 L% b FE 7 3500

RIA RN O LMK 4 BB S, WEF 98 RS SR AT T 42, B TFRREMEME.
i 5 B R LR — R BOULRR T

IEANKUA PR eY, Prilweas, MEXWERETT, (URERPCRMiEs e R,
AT shas, MR B2 st A e 55 e .

A, TR, SR E TR0, MR- REE SR AN, W
SRR R AR AU T EarlT, sReT LA BT AT 4S8, R E TG
AT T . flin, S 6 MBI R, mMERRBTSBEN T ARESME, MiZh Fi
A
puts “7zo"

Al AR TR -BAMRERY, SWASTFERRBENEER, EXFED, hFh
THAREEE, REMHPZEGZE, BFAEESRETHSRBIARNEL,

WL, EARFHLIE, SRIETLEEZLCOBAEHENER, NSt ins,
WA TS0 T 7 20K, SE Rk, B HREHT T 2R
HysRtt, IRIIFEFAH R S fX Mgt et

@ Goroutine Ji& Go F547 f1— AR il, WAL R NS, MNSREMBNE, HEaHRnTER
Bt ds . #RT0 C/CH fEIRF Rl AL R . el B2 E 0] L LR ( pthread % ), (EAREIERY
R4 M. TE Go ' i ict P37 77 J2 o BT SRR 1) 04 BRAMAT b 3055 T R AR SR 2 i v 0 36 0 SRR A R I ( i
ik )
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3.1 EEAEIt

B, FE A FIREAY 4 Fb e AR AR I ) A SR T, T e A R R TR R B
#7824 ( Polymorphism ) 803 shaE S MyshaG e, B, SRESFFRCTEERE Y 0 R a9 SChrE i,
A — R aE M AR 20 (J7ik ). SRR T BETT TR 1) 3 S S 00 A

& FahBErRBEE T e BN s, T ERMEITRAMISR, SRH BHE M T FRE,
(R FshERRMNET, HEfrlh A shEaln, RZuR—#, EflEaTP, =17
B s T A RIS PRt 2 22 B — e IR

o BHAIEITR

Frifshz T, Mgk, EEIThrRFRES N A S, XA SHiTRE. M
B A S TR, bRt ( Metaprogramming ).

{E Ruby #1 JavaScript P, JUBE 0 AR, HIERE M RAAELTE, SNEE
AT RIS T S, SRR B AT AR,

5T 7E Java A RUTATRM Tk, Bl “F A API" R, BT ARG .
M T BB AR LRI AY 9% JEIQ Ruby 0 JavaScript ARRELE AU [ h ATE, TR “ER
AR, (AR RS " S EERIRAEIE,

Go HLft—# . 7€ Go 1, il i A reflect 2 Al LASK IR FF iz T B R EH ), (HE( 75
TP ERAF AOALIE P ) TR S — R TR BT RE . 02 A LA R AT Java Bl — 3l 8
BT, B0 RERE (TTH) £REEETEPLEEAR, WA ERCHE TERE™ 4
£ 1 R e 22 ) I ERES

RGLE

M—RER 2 e, 2P At o S SR BT B M R T 0 RE . Blin, Eavsd
ML ERM, BT, 5%, SRR HEEERMAER, H N SEA
AP, MRpSREA L REEIENA LR, MR, Rk LA ER, AEH
JETE SR B EE 1

@ | R H ST WS A" (Reflection ), YEXFS, Reflection —i@F “If AC#ITRE" M
B, FEAEE, & Ruby KERF YR, W Java PR, (HAE)

@ K, BREEE, ERETSERILE R O A R, MR HERI. AdERE, RBIIAE
FETARS A R R RCES, RMOECFR RN, AT R U A A R B A,
A REEAR, HibEnes, RamSphibmzenET. (F4HHE)

www.WereBook.net
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x J= amwnwmon

aRmn, BMEEFSEY, dTEAMRETTANEESNE, BosRSENMEE, B
e AR — A, BUECRR AR (R, RSB ENERM TR, YT

( Subtype ), AR AAMEXR, MEMAF D, DMHEXRNSHEHLRNERS F Y

1 g 1

& BELBMHR A

s RRI BT, ARG, HlSENGAEMRE, hTFERFRESE T
KA, HMHBRSEM bug, 288, BFPH bug KBHAE S TZEA CH, sl R
BRI S B0 bug HRARIR. Ak, B3 AOFHRE Bt B SR T LU 2 3 R
PLAC, R, M RFHR T LIE AR bug 8% H %,

BRUCZSL, BRIF PRI AEBIRHA, PT LIRS m AR AP R B, ] LU N 2 TR
TTRBSH IR, o] LIRRE— MR,

esb, i RSN, AT LALE SRR T4 W & 0T LUR A MIOEIS B, i R AT LA
PERAOFURS, MR FSEIFIPERE. SRiNT, it NT SHR, 5 iES 0T LIRS R 5T
HNEE AL A YERE, XMW, £45RHEES MahEiR T2 EMH RS 0E Sa a4/

& BHAELBIHR A

106

XM, ShBARAES, W TFIHMISEMRAESET.

VLI — S AYTE, REFE R ARFETTAARMREE XN . RN ek,
it AT AR Java ST (FH 3), i RMAER R0 8 8 Ruby EHE ([ 4),
REEMREER A, BT, dFET7TRTEMOME, HIE Java fith, SHEAFHLL
R ACHS A - B i i T

class Sample { def fact(n)
private static int fact{int n) { ifn =1
1f (n == 1) return 1; 1
return n * fact(n - 1); else
} n* factin - 1)
public static void main(String[] argv) { end
system.out.printin{™6!="+fact(6)): end
1 print "6!=", fact(6). “\n"
1
B3 Java RENMEESF B4 Ruby RE&FEREF
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3.1 EEaEt

Wi, AR TE MY, B3, B hIRRmEER 6 BRI THE, Hin
AT AR, Java BT 13 SOBCR RIS, BERERETT. B3 EFEG,
fact J7 i P2 2SI RSN int 8, i Java i int 2 32 £, BPAT LR B8R 2042
AR, QSRENTRAHH S BT, e,

ek, T Java $lB BRI EESTIE, HH Biginteger 2588 7T LISCHE FRACBHGTR, |
KT B b R e R A e sh . i T RHLTEAE Cint AOREE R 32 4" X — R,
WA B A RIS KRR T .

73—, Ruby REH W EEAT X AEAYIZY, IR IR 13 fUBr e, £ 30 200 A9faR, #F
AT EA PR R, T RGN ant R | T RTLA R ) T

HA e Bk 2 AT f/MERR R . e ey, B 1 PEY JavaScript 313 200 AR
=48 ih Infinity ( %7K ). HE, JavaScript BYSUFEUEIT £ 80, HITTHES Ruby JRHR e KR
B, Rt i, S MR TR, BR MRS, PR SRR AR W RN

o AMTFHRIORRLT

ESEES D, —FnEPE 25 ( Duck Typing ) MIRUSEEI 0 . BSF288FRH,
5 M. T i e T T e )

If it walks like a duck and quacks like a duck, it must be a duck. ( TN {R0E T~—HERE, 08T
—EELey, e R —-HET)

M B, FRATATLAER o — R, i R R s i eS8 R, BRI
IEERIEMAERENA, RIS ERME RN, Gk, F5ELINRIKE
WE—~2Rpac ], RGO HARF BT (PIAWRLETE ), XRURRS AR, Hik, E#
PR, R b SR A2 i A i 0 5L

R SEAENT KT - FEE M7 ( Dave Thomas ) FrEgH B9,

o, iZFELF log puts(out, mesg) X HE— T, HEH mesg X F1F 4 HE out iX
A5 Hbr . out W5 EE45E — 12 Ruby i) 10 0F4, ##EAE Java 1) ReadStream X FEAY
A, TEIXH, ARRE A DL, BRERHIINFENE, BEAME? Hiniigke
K H e H S RS I T, RN ER .

(D 13 BTSSR 6227020800, ifi Java P int B35 A 2147483648 ] 2147483647,
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| ﬁ3w BREEOHER

O\Structural Subtyping

fE Java SFHPEIRF P, out FrditiE A9 QU AT LR B FE O, W k4
FEAETHKARAE R AR, HLBRRMMRE, BA—FFGRIem sl B0, B
AEBFORMAE, BAMER— 0T LIRS H BFRAa3 3t % ( wrapper object ). it ffa, im
AR U IR B B AT, AR R AT AR T

WRERM T FRBMAMMOEIEEY, RS B ny a8, HREfEs—1f 10 %t
SAAFET 0TS, IFHHIEE N out IS, BMEARIEFIITHEE), log puts LML
ST AT REME LA Y K, 3ERR I, 7 Ruby f, BRECAA7Ef 10 KERMELE, HMI0 H
AFEEATHE StringlO 25, Fidefsh & RSN FEas,

@Eﬁﬂmﬁﬁwﬁﬂﬁmﬁﬁﬁm,ﬁﬂ~+ﬂﬁ.EEMEN,EW%&ﬁEMH%.
MFREAT B A E AR RIEN, W R T,

fE 4 FE P RAESE R Go, B E B EIES, {E I HL T 08 TR A MK S, Go Pl
BT ARIC R, 15 2S00 TT L ELA 0 Rl 2 60 2 [ o T 0 R, R2dempy
A5 4 vh B T LR T 55— A ) e i MR R E A E A i ATt g, i,
F A RT Wﬂfﬂ.ﬂ%ﬁﬁ#ﬂﬁAﬂﬂﬁ:ﬁﬂtﬂ"]ﬂfﬁﬁﬁjﬂ’ﬁﬁ’?‘ﬁﬁﬁﬁfﬂﬁfﬁ%ﬁﬁ!u
1SUXHE, DAERIMEEHRi @ n U m 2R L B |, BRRovS M T2% ( Structural Subtyping );
F— i, {ﬁlavaEﬁﬁiﬁﬁﬁﬂﬁﬁﬁﬁiﬁﬂiﬂﬂﬁWﬁﬁﬁﬂ%ﬂ:ﬁﬁ, e LT
47 ( Nominal Subtyping ),

TESTHTRE S, HRMAIRLE, (B hTHRT R 07 0155 5 248 2 6
HIDCAR, PRUBERT L3 BURS T2 R M L. FE2aARRME S M, SR T 0
R RE, (HEDAT LA NS AR BIEHE, DL RBE SRITE T AR & X B
P, AT LA — - Y IS A e e,

0\1]*\ rx

108

fEIX B, JR{IT4f Ruby. JavaScript. Java, Go iX 4 Fhiti s, MR %2505 . 2 P, LB
sSSP AT T A e, X 4 BiE o BT HAE A8, w4 T AR A e
K RE A T 85 T Wug?

AMULRIRF, HLREHMENENSER, FER. FHFsE, UEFH. BEAEA
AR, TS BATIE S A R A S A0 12, AT Ly A A EHE T FaERE.
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3.2 Go
%fﬁfﬂ’fﬁf!f!fﬂfﬂ’fﬁfﬁf#a’f-"'.-"'ff.-’ff.ﬁ'f.i'.-’ff.-"'f.-’f.-"'.-".-"'.-"'.-"'.-"'.-"'..-"'.-"'.-"'.-"fffff.-’.-’ffff.-’fff

N
A\

N

2009 4£ 11 H, Google B4 T —8h &0 Go UENE S, HHRAMENSI L TES., FmIRM
— P REBETIRIFENRAE, kESHE—-TF (1) New (888

Go X A RTEE T . (2) Experimental ( Libdtad)
{3) Concurrent ( #%& )

Bl —MEHNSEIES . Go ST (4) Garbage-collected (%% wldidh)
) ' {5) Systems ( B&t)
B e, B, i1eERE (6) Language

X s B R4 ERE, B 1 GotxX@F

@ New ( #RY )

JLF- a9 S B AR A R R AR i o) BB R)E  ORf AE Gl — T
FUE7 " Ruby ZATHSRHBARE KR, RSHARE " HERFDRMEE MmO X4
TAFEOEIE, Al Go BT EFNTR, XABNETE i T3 R E WA A S 1 R0

TEiX 10 5Erp, HREFOMEIE S MRS, G ERERRH, KPR ESHE L
Ruby AfUEMENERT, HE, fERRI C M C+r SUELAYETE R SIS T HHRE AT 8,

H—J, WS TR AR A A A, WRIER A B B OB,
i PR ROT M BRIE F A B A W R AL U X, Go i RYIT RENTETK, IFREN
R R, AR R RS R R s S TRl

¢ _Experimental ( SCEGMERY )

— BRI T BB LT e P et ) 2 e, TRl A AR . Bl Ruby HH, M
R RBIRAM T 3 FEEGRIEE, MR rERFGEFria —Ema N ET 4460
ffE, MRl Ruby on Rails fiSEL0, WAET 5 M.

MEZTF, 2007 SFRIFIEIF AN Go, HEE T 2FEAMIFE, TEATRZH IS 1
S RRCHE, RFRLERTRZ0. HAMEMM, Go ArMay e Hh il :& & F B I E Bt
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L 3 B OWEEE AR

FrifrtRse, BAERRASAMB. WX T8 ERE, MiZREE R R miE s

¢ Concurrent ( 3 &4 )

fE 21 M4 K, I RGBVEM MR TR, TR A B3 U ) 60 R4 i IR
AR UNGE A ISR, IR F AW A AL B, S0 R M RFB R
B, S

Wb, BRARBEMANZH, JE BB (Many-core) SFHERY CPU PEf, IF &4
s A T

e, 2 1 9B R FF R AR R e R A B A B SRR R A TR,
RO LN —Fh WA R T4k, 1% Edang ERELIFTIHHE MO RRiE S 28 T
FTEREE, WIERh T LR AT .

PR, SR ERAREMBE T D, RIS S S T R R SR T R,
Fll, ERE— AR T Go FF AR,

@ Garbage-collected ( #Hrik 149 )

110

FIATR ARG A ST, M InTSE B0 P72 ) A ORERAI A, SR [l (GC) #L
TEE 40 ZAEATH LA Lisp FHBIETHELRHINT. ATSARBEMNSNER T, T
H A QUR AR B ARER A ] , RARMESE 2 ph AR IO ARITAY . SRTT, L0 S 46 701 12 0
fli 2=+ P HAY bug,

A GO AT B AR QS TR, BT 5 P Y P 7 2 B S R S M B N7
itt% ( Memory leak ) bug; FZidde, WM TR RIhARTE, SEe FEONTESS (R
= 464 ( Dangling pointer ) bug.

X PR bug #A —HEAL, BER IR, A0SR | e B Y B A AR . 1
MEARMESCA SRS S . BTLAFG Y, 76 B —@ M S s S iiE S b, 6C B4l skhkay
_"'Thﬂl.:‘llﬁljﬁ

{ GCEM A M RmBR T, JEH B AN, FERBRE Java B EME S, 7
Java ZRl, RFX GCHERMS, FAMSEEER FAEE, B2l EEEERE DR
ARER . R CH XREMRGEHBETD, WA RN GO, MiZhR T FEE,
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3.2

R, BTERMET . fER 21 HEeMBSKWBES, Go B& T GCHLH, MmEE 1
SASMMTNEE, BT RAT AR MR, MR i TR

& Systems ( &5 )

MR AR S RS MAE S XM, P25 RBEiE T RENEEE AR
ELY

TR, HEREAL IR, Aot EDRACUL, NiZHE = oT LRI ot
VERSchH), MR -oERAE S, MOEGL BB, RBRE C 1 C++ vl i oY i b @ikl

AHR, fEa-tSiEir iR eEE T, EME R C++ (1983 4F ) i RfERE "I
T . MiXiamiEd o] s ( EARER T ElA i 2 EEafLas ) ) Java, ViR
WA RS SMPIES . MH Java £ T 1995 4, BIMEDROELT 10 B4ET,

Wil —, T Java A BRI B A EE VM haadriy, PRCEMEE o DT SEREH R
BT, BB RRERILYE—MRENEISS.

TF Google ", i1 T3 i d B8 f A BB AR BRAE PR ST R, BRI b R ol A 35 2 — Fh i 1k
fERYSREE S . #anl, T EMe A AR EE S ISR A B, Google £ AR H
J7 5 H el AIA0E T T PR 09RREl, B C. C++. Java. JavaScript #1 Python i% 5 #7,

a0 35 RSB C I C++ | FEHEE P RECEMETERER Java, F T8 P fwdh
(9 JavaScript, FON_L B FF AR SIS T Python, AR+ ratik+E.

Fit, FHMERFNE, HTEESHEN C I cH N REgrdhE, W EEHEErZilg
i, MBS BEEIIFEEEMATHFN (InGC %) BiSAE. Go BHEL, W k3 — 40 k3
T—RE eI, TR, Go /& Google ikt T R SFE T AWM — 458

& Go HIEiEE ]

ST GoWHA, F¥H Fimxse )l . FH-IR% ( Rob Pike ). 15 - % ( Ken Thompson ),

D A, e AR H bR R, INTE Google 24 &) P ABRAT IR Ruby BFF O, RAEWRTITES I
4 H 4 ] Java 1 Python, M7EET 700 A4 0 Ruby.
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» 3= smmmmmon

Robert Griesemer., lan Lance Taylor, Russ Cox, Ht, ¥4 - Ay - HiaEE%E ) ]
iR W A UNIX B A 25 538 B & F Plan 9 V¥ E R & 0015 b gy A

MIOKBL, T - WMEMAREE - FHLTAENLE (UNIX SEFE) 8RBT TRER
MENS, BRibzsh, B4 - JRFEAE AT&T W/RFH W FAM T %L AR, W7 Plan 9 A7 % o
Br T R, WL TS, T UTF-8 MIFR T, Xhafy - %
HR SRR . AT M1 0TE, f43BUAE B S B A% 00 UTF-16 S8 TR, 41
Bl H, R T,

EMRPTREA A AL, (BRFEAYIF &% AP Ol tH0Y Go, —F RS UNIX, H9E C s
SRR, SEALGEEMEMICRM Cify . Hilk, TR CiEFA T, Nk
FHNH—TF Go,

& Hello World

Hello World AT LR RS 41 S B2 7 9 SO PR 05 80, AnPE 2 FfR., XL “HER” mijoe
I RBEE SRS RIUFH, TP - RILFE Y Hello World BUFRRRIX 4509, HiFEY
FUEMAE 8 - IRFLRIFRH 2 —SEOT, XBRF R, HBEH UTF-S a8, saduln
HE M Unicode, Aid, $RLBFNFHE R R EERIX Cmss.

package main «—  AWAALTZHmain"eé
import "fmt" o #ME&H"fmt"# b

func main () {
fmt.Printf("Hello, #E\n"): - #ERfmtEe FHPrintf s
i

HE2 HGoREH Hello World
BT RMES| B, BAEAENESEHRENERRERASSSF &,

HERMENKRT, Go fil CIEFHRAF LR, MM — B R E 2 A, /40 package FI
import TEAFELRGEAYE L, LAR R RRAY TS ] 125w A

Printf 'HE) P RAEFE, X— 5| ATEES, HEEmifRRa T —&80, PAEs
BRIRSR M) A RS T LLMRLSM R DA I A A 0 &, /NG 8 97 3k 1945 Bk 28 ms L B AL 19 388 5

(@ Plan 9, 4 Plan 9 from Bell Labs ( 0] 45330 JL 84800 ), J2 0 40 s b, 20 SR 80 FEACIN B 2002 4E %0k,
EABIFSE UNIX G4 o] i % 80 H i i FF 0 B0 Mh fE B i

@ #iHEE - P ( Brian Kemighan, 1942— ) B—{im§ A FHLE 28 EMER T LR, R UNIX i
Wl #z—, BT A, '

112
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32 Go

FERAE S, T TXERN, Go PIJLFIHATMITEAMRKXEFIITFLA.

QPDMEﬂﬁﬁ

A EMIEAR T f— F Go lE.

EHRFBIAIMNEMNSHIFGEE. Go EEMNER S HA if. switch Fl for =8, miHEH
while, while F for {03 T . Ifiedkill— T if 454,

Go #9 if Z5fiEE AN 3 B . if &1 (AAKRL)
else if ##2 [(HAHK2)
Horh else if BIFB4F 0T LLFTAEE-T~. Go B if 5581 C 1Y else (FLA3I)

if G5, A LA KR, B3 GofiEpsa

B, MCEFAFE, Go i if F&5H PR a AR SIEERE, mifitg, Ry
A A R A R AE TS S AR R R 0

A —SARBHE, BPHE “OAFEER" RN LR EEFEE. CinaRALINE
EEEAY . MBRFERAT BTN, SRR R E LAY . BT, if
SEH TR S B

fdm .

if (&#) if (F4) &8 else Fd
HEEM CEEE, PR mEE..
iF (&)

if (&#) &4
else iF#

I
i RN -

if (&4 (
if (&) &8
}

else Fa)

SR RA TR A R

AR B EE else A", £ CiEFEW, BRFE “HEUA else I8 T 0 RIBGE
i i) AR, (RO e A TR ELEY R

113
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131 R WA

114

IR, WRAT T CRRFRLAUHAERS SRR AN, AL AR X T, M
RATMERE, FARTFEMESSELTR L8, R 2R A ERIES D, Perl i
A A VPR RS .

ULAIRISTE , Ruby fEEEHIA I 0] 5 b, SEAT(EHIESE S, TR end, Bt —FEY,
1R Ruby XM end B9IEF 00T LURE 60 PR B4 SEE L,

Go Y i BJIEAT— 435 CHE T AN, I1f v =fO: v <10
TS R A2 A S 1 58 4 7T L 5 9 68 I ) B fmt.Printf("%d < 10\n", v);
k), B e 4 B, : i;:?PEfntﬂ“H = 10", v);

R ALE AR ShE] if 25 Hy a0,
HELAZET L, BEHEES
WO AFTEI P, T RASE R ) (932 B 7RI — R, RS W iR e s
OK™ JEUh, s ipam b db =t dodl o 222

switch th 2 M\ CIE 5 M, B s switch a |
BRI SR, Mg —8, 4% case 0: fmt.Frintf["E"]:
R Rk T 8 40 21 ) ]defauTt: fmt.Printf(™4&0"):
Gk (A s), 5 Go B switch 48

SBAT I L SR AR case IFNAAT default #5453, X — &M CiBENRMFEMN. B, MCiE
HAHEE, Go iy switch £5H 7776 F o2 i,

O B{#ER T break, 4rirthoitd
O case "] LA IR & 044
O 913 R FaA 0T L es

switch i) break HRETRES:, R Cil S PR AME, XIS EFR—, & i
BT, WATFTERIT 2B break WR, HINFML, case WIATLIIF5 B4Rk,

R Go N CITHEPERTIRERT, (HbiA7T LB ikt E e, Bifi. Go
HEE T —a&Hrais, B case MFRIFELL fallthrough iS55 d0, A TFHE 4%, X
HRRH SR RS LR A CE Y NS T E,

C it switch 77, case Al LUEAZ MO(8 HAE LM, 70, HOBe 4R ad £ 200 B 1,
BRI I T A LB 53 A AR AL R 25 52, i break 077 7E th ] LA HLR h LLBTRYTT
i SRR R M T

B4 SHEATLUIER LTS
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32 Go

T, EiCEEFCE T WABLTE, XFEEMN— " hEEaMEmE, |
F Go "l A X RERIHIEY T o

. Go A —FAiM, A
B, JREE R switch 15 4) o 31 W 43 & case a €< b: return -1:
ek Rk R T LAY (1 6). X e L T by euen ™
JESC T LA R — B W 5 A Ak }
B — ifelse 554, Llr L&RFHNE Be SEFHREDTLIER
s Rt —FE .

H&EN ), Ruby 1Y case &5kl LA case
B EFEA I, F Ruby 485 A when a < b: return -1

when &8 == b: return 0O

FRmpE 7 fras. R, AR Go 2 when a > b: return 1

528 Ruby Mk, A UEMRUERA -, W end

HF A AR St Ruby, Aatid B 7 Ruby PhaTblEeE s = FéREAR
Pk, Wik B Eh T — s E Sk,

—REIMmg? (%)

for S5HHLFN C T AR R ARl Fif 550 —FF, SRMAFFRAFA T E RS SR E, (BT
VRO BhZ0 RS SRR, Bribz o, ibf a5 R C IS A AR,

T, Go @ for iFRlP, SFiFMMFEAAWRIEN. ARELEAM=RIEATEA,
Horp gk AU 208 C 15 P Y while i R) THREIL A R1AY

for &M (WF4E)
= Feik A NA CiIBF M for iFHa)EHR Y.

for #oddt; 4 E4 (RERE)

Hit, @5 EmIEH M CEF L2 R
for i=0; 1<10; 14+ {

)

AHEE, 7€ Goh, + WNIFAREIAK, MRFE s aeabBin. it mTEa%E
fel C i 5 B SRIEFFAVIEL, I for BRI IR 2 F0A A, INALE RS 2~ 0
EATHIE A, AT LA A 2 A
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for 1,j=0,1; 1€10; i++ {

1

e for in)h, FhFAXFRIL, H.
for :: |

.
AR TR, 7 CIFE Pl —Fey,

ﬁﬂ:mu{ﬁﬂmﬂmﬂthE:ﬂ*ﬁf Ew+iﬁ Loop: for i = 0: § ¢ 10; i+ |
PR E R C g R —H8, A Go dnT LLE i switch (i) {

SAAREPCEHH MR (18 8), , 20 0s 1. 25 brvish Tab
g(i)
B — 1 AT 548 Java BIRURE T, 3% Go WiRif }

R MES T AL R 50, BB FHFEERETERHNBIF

TEREERIAT R, AT — 2R go I HE S A WP X REEWOH L, RNAEIRIE
WA,

o KE A

116

IEMFATRIA BT ix 266 F, Go B—FhiEZ CHlEW (FME Cr+) BWNIES. A,

Go A7 FILfth—28 C JRAE IR FAEA S, b BT R gt BRI T, Ak,
Go PSR I CIH R “IEWFHMHR" Y.

Cinmh, LREHAEAR AL,
AYPTEE;

Al BITAERP AECER, HE SRR B ki —iFLmet, B
BT L R B RS R, S R R, el R R,

M ANFEAARAF e S FGR T3, % 55 PR 25 e B0 0 B0 0 2 75 2 0F & e A b BB A B X 4
B, Go Wil : MIMAILIRE7FIFL, HERGTFEREZE.

PRI, Go MM BIINE 9 B, M CIETIEMIX M EDG Rl T RS A
e, AL 2SR ARAREAIAE A KPRk 7. SOREAOIR I AT LA S X, i R at A A
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SRR AR E A b

“e=" MRt AR AL . =" BANE S Fon A R
(A% [5) sf  2 0  2 f 7 D h ofy  3 ik S

FHBSEMMEE S, ATHEERITAERM
i, AERFEW SR8 REITE, B Go b
T LAY WS S RPN B, A ok T LA e 0 7 O 1
e BRI, {HXFPARRE S I QST RS
AR, Hit Go WiFdEE SR EARIpH]

Go P#H C++ B ( Template ), thi% 7 Java
HHZ B ( Generic ), {B{T5E A H 0% (Amay ), 4]
ki (Slice). 588 (Map ). i#ill ( Channel ) %35,
LA LA E KA 28, S0 B Go B —Rh 2R,
NG BE, o] RIE AR R e 4 Fom s
Ruby Wi Hash; il FF3F % 4, DHoeHs s mi
114

{1 FH &8
var a [5]string

Il FHs0A
var s []string

f intBFHEeFn
var m map [int]string
ff int@il

var ¢ chan int

3.2

R 3-1

type T struct {
X, ¥ int

}

P & 30 1
const N = 1024

[ e s
var t1 T = new (T)

A& 3L X
t2 = new(T)

£ BTl & i54t
var t3 T = &t2

T &1
func f (i int) float {

}..

ff Bl R §AiE =4l )
func A1 int){float, int) {

}...

B9 Go#seA

HHET, BT Go A HFZR, HEEE LALLM AELES,

BHUHA P BEXESHITE, WEMH Cast,
Cast BB T .

f := stack.get. ( float)

Cast FEPUFTHT 2 b7 28 00000 4, X ik A FESAUR T34 512 1760 541 Java TR,

£ Go #Y FAQ /1, LA WMz RO ATREME, HORTR e skt shoh, B
RIS, RURESTRENES, JOXEE R BE, B E i XS Ra iR,

www.WereBook.net
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» 3 » SEEENFHR

c\iﬁﬁﬁﬁrﬁmﬁ

118

AL, A AHERRERR PR SRR, AR ABE R A REOE AT A A2 (B K.

FHLAE ) R A S — PR

g7 Go s Zha, WA NGRE, FREMIERN, AdTHREEYSNMET. Go &
PRE—TPENEET (A AR R MEhAEE S A Y e X S ThAE .

IXH AR MFHESD R JCHE R, (HEWRA RS TIRA ( Prototype ) ABFERI 9B L. Go (1Y
1T ) 2 S LRSS (T IR, B —FF R R B 5 S — L Bk

B4, Go " JLTFAr4 f{Ep S, mintg
SEATLLSE Ul . Go BY B —Rh 45 Tk
dir ( Receiver ) BYpREL”, FLARMNPE 10 Brs,

PR (Move ) A 1 H 3§ 5 55 i e 09 88 4
“p *Point” WERIEMCEE. FEWCRRGEBRRLLAE 15 E, X— SEREN, FhiSi A s
Python,,

AMREIE, 7RI SOMERIY E SOnT LUESE S R W 1T 30 A& co bt IRy
i, BiaT Ll Be4 26 R0 ch s b iy ik

LR int BOREAY P B RURRE FLERIR I B, R BATTIAS ER A IS M init, $RI5H
[ 2RI 3

T P e 2 A 3 Y

func (p *Point) Move(x, y float) {
: o
B10 Go®yAZXRENPIETTHWS

p.Move (100.0, 100.0)
HCWEH AR, BEHESTLUR SRS AEH, BEATEACHERE " 2 “—=".

AT Go A8 R, HibEOTREH 5%, N EERSEN, B—-fENS
Tl LR AR AR, An SR B p A2 Point BUAYEE , W p.Move 465 %75 78 H Point 70 9 Move k.

BRI, NS A S, FE i )R SR R b T — Ay hhE .
WEAE Go b, il AT (Interface ), SESCEL T ahiEHE.

Go (4 LU fil Java REELTHILL, EARSERATEAES, BEELDT.
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32 Go

type Writer interface {
Write (p [Ibyte) int
}

interface 1E3CHP LAY HOT RERE T iA MBS RIS B, AT B4R B F func AR NCRER, “ A
BEAREMNRE" ER Go i HHE.

TERARELBMA (BR), EOhHELTHEMNER, MERSHRE 1258, HiLal
HTERMSEESYG, T, RAE#EORmMA ke, A2,

RIFEA LRSS, (ARE LA Java B LR REE LN, hTPRA4R, Bk DiEE
LR LSBT, SRR TSR LE, BA TETRE, X—ARAER,
A AT A RAEFAE T .

Go MYHELT 4 AMBBIREF 2, MERRBMFRERELMED, REEW L
.

1€ Java 'f, MURFEA4EE A implements FRI0HE DT TRFH, &R %2 — Gl
RN, AW, £ God, KiefTfT8, BEEEOPE LMHE () FE MR,
PEABREN iz,

KA ik Writer 2 L8], HE 13 S 4 HF byte V15 Write 77k, #8007 LLHEFFIEAL
T AR e U A, B SR S R Sl W S T

AR RS AR T AT S A0 TRy BRI R —FEREIE S, ks R M m TR
Ay, b AT LI,

g0, FeATHTATEF BN fmt Printf HEE, EME¥RNZES String() Hik.

Fd ik, HEX Swing() JEE#ATIESTE L, BUATLAEE B fmt Printf 7 B 0% . JLsg,
R LRI, M PSRRI E o 0T T Ak, W S BURURIR M AR 2 5
FER—HLA, {H R MIRERH R it k.,

Go B {80 i o) 3T RN HE+ S i, {HAINEIL 7 AR A ARG T3 ( B S0y iX
A—AEHAE) MEGOKRS, RRMEFEFARE R #sh.

B2, shiEEREstmd s 0 X BB T, SR, 45 00 5070 e 50 Bk R I L 4 1 57 — 13
e, BP “SCEUAAEEET. FF Java P, BP{EEFEE O RIS B, Pk S R S
% ( composite ) X—H A,
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x 3= mmwmnmon

MFRE—5, GotWHER T, 1€ Goh, MREHEHEMRAEE Y —TELER, Wik
KRB A RS, X RREEN— R, BA SR b BT IRAT 095 R R i —
A F BT, PE XY TREEEMRM, Bk, KETESM, WAMyEMN
RS AS R EEIE? Go BT T 513500 F 9 10 I e ffe e — a5 Y «

O HHEHEpZ RO T AF R, SR

O SOCT MR ZERE, ARHEEIERSS LR

O HA Sl A APl B e, 2y

Q e S PR A R A R, W R A AR

G — AN OA R RER T, BRI/ —,mE (F 1),
EHE 11 rp, S5k C M ATEH Py g

type A struct |

HEBIMIAE 2 X - TEEMER. R0, %, ¥ int
HF 2 (EFAME, HIREGMN. mEE broe 5 atrect 1
fE B a2z, WITHEM Bz SRR & . ; Y. z int

Stk A RIZEHIEE B BEIAT y X — & B s
EHMEA., FHik, 2% A B B A% 8 My, 2 --yBAEL

i _ N z int M z5B¥ X

BB C o, BAESEA y BLR (TR — )
4% 11 EEe Mk BT

T, S5 S C 1Y y lUA R, a2 . 2R T, IR B U e R a4 7
Ay, By, PRI G A AL . SRl 5 RAR Y5 i

o BH5SERIE

120

i, Go MeRBCHI A R AT LR EI M (BB ) 8,

AR [o] —A~{EL 7 BAE A return 147, {H iR [ EE S B A E e )
7 WS [ (A 45 5 T R4 . WIWT LA [ Bhe func £3 (1 int) (r float, i int) {
r=10.0:

18 31| return 4] SR [ %4 @ 0 B Y 24 1T =1

MAETE retumn BA] P AR EREE (F12). : return; // E®m10. 0414

2B PR AR S ERE A i BE12 returniBE r 0

a8, b :=f3(4);: // a=10.0: b=4
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3.2 Go

Ruby 7] LAl i i 5] 32 ) o CSCER 2 (FR BISERn ThiE, (HaR [0l sl Bl HcaR HE
B[ T —-EME, 1 Go JEHIERFE 24, {EiX—& b Emdg.

Go MRHAL MR 720N . Mk, CiHEh TREBERRE, HMARLERHE
HU, PR A A Ry, 5 R R ER L (0 NULL siF %% ) epaminls e ias
I

UNIX 9 &S558 A ( system call ) #FERH ( library call ) Joff FH R TELa9 00, #5870,
fEXEERALI T, ERERTREMEREEE TR, Fiaf W FrnE.

f 0, UNIX ) mktime pE¥C, fEIEHBEBEM 1970 4E 1 H 1 H 00:00:00UTC 7 & 845 &
it fE] Rt b, MR NLEER -1, SAMERENRSET &P, WG ZRFniirFE T,
B -1 T —IERE, 183 1969 4 12 A 31 H 23:59:59,

Go i H S LB E . Hilid 200, SeTLATE AR M A REal L, [FIRfiE FERE R
i, X#Fpn “ES OK" B

il tm, 7€ Go T H ICAF AR IF AN 13 f,0k := 0s.0pen ( L5 ,0s.0_RDONLY,0) ;

. if ok = nil {

Fir ? npanl;-.ﬂ.ﬂﬁﬁt!- -
LR, SRR TR

-y B 13 XHeFTH

MEZR—&, Rk d R —a B AhEE, Bl i b @5 TN TER . AL F T7E
5 OK” B, TE—@EHEE FMnT LAGRAMELL R A A A 2 .

R, A R, thAE A EA M. SR Java AY finally, 8%F Ruby A% ensure H4F,
Bl i RIEESEWIERE R, HERUERITHE R,

£ Go 1, Rifiid defer iBFEEIISALERN . defer IRRIFTIREM T, EZREIIITEH
i — a2 B

i, T RUEST IR SCPF RS BORH W f.ok := os.Open{ x4.&,0_RDONLY,O) ;
L& E 14 X FE  defer iB 0] 30 H defer f.Close () :

B 14 {8 defer XH
7& Ruby 1, open 77 J 52 & R 7 B 3 17 o

close f, il Go 944 B B #AF I Ruby APFE®, (HH8R4E T AF LS bSO fF il Se AT 2 1Y
AR

121
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-ig.ir- R T—

@ HERRE

INFELE Go fEN R RRHHRIET BEEMN —MFE, BHAZERAMNSHE—
R

I, BAAME Erlang AL R R AL SHEBIES SR T EMLE, BEESS
BUEEEA HAXENIES. EXFRSARSEREHIERRE, DAERH C.C++ F4 8 ( thread )
ST 5 L o 1) 2| 5

PRI, ZRRLXIRVY, fEHASE XA FRIFFM TR,

Go MFEFFTHAE T EREH LR, X—IWFES% T CSP ( Communicating Sequential
Processes, i {EMifritee ) THiny,

RARM T JEE R go #54). go & Go H¥AMI—1Nili4], HiFXA R Go X4 Mg ,
], AT LG 4 R

go f(42) ;

f R RICTE 2 7 A B R T AT, A go 1) IS WO TR R IFATIE MR

3 L ffr 6 B9 2 S 82 W U PR 8 RN goroutine, TR R ML RRIA AT HAMb— s B L, 21 o
AR ER AT T .

1 "EEHRERHXHTE-K

EREMREAAE AEZEHER ¥ B8 LIt
process (08 ) no no H 5l
process ( Erlang ) no yes HE)
thread yes no HE)
fiber/coroutine yes yes Fal
gorouting yes yes Fah

o, PIFFEs AL A a4 i SRR R 7 AT LA 5 ) L b M AR A P R

WARAICEAE, BUAT LU S A0 3R U o] s e S R R BT S AT AU RERR. (BB — i, K
TICEER, WREMSR TR R, (HCRErE7evEaE T B A U

(D CSP (Mt ) R — R R T B e o B AT I, MR « | ( C.AR.Hoare, 1934— )
TEIL 1979 SEM—RE S04t . CSP R BB S S i, 200 0585 5 945 Limbo 71
Go %.
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32 Go

“RAT RS- TREFLEE LA R R . G, #RE RS TR ( process )
MELFE (thread ), HH—TEFOE T ARG BERABLHN, SR, 05 R RE:
B, AEEET, Jeefind Fa2alE - h g o),

BhG, "Rt B RFPREETE R A HE MR T, 0 fiber ( oy
coroutine ) B E T i 040,

FRieZzoh, A]LATESRE AP e, sl Ll fa) e W a0 = A st T ik . s,
RFA S BT CHm R (T AEMESLT ) #ERHEEE CPU PO B0 ERIFHETT.

Go 9 goroutine RPN FFES I R, HESAsh BT s, FEiHe) L4 F|
MZENERE. fEEilE, EREECEE, Bat e RZ5%aeE#E, #9 goroutine #iE{T
HEFTAE A 4L

Ak, AT A s AR A segmented stack R, TTLURE AR AR Ss RI AT, BE A K
1R 1¥ goroutine t1A~2= 3 4 F Sy e id K a .

EAFF 2 [ A I AL B b, G S ) e oo [ e ) B A T O i e e e, AR 1
0T = PR, EERFD, RO MEs RIS MER. 7€ Go b, N TRMEEE
[l REAY LA, RHUTF i g .

H—FhHIRE R, 1ER goroutine I EhAY R 8, AHEIRE RIS E SRS 8, W RNEFEE
IS8, BobE—3e, T LU PR S 0 v = o i ] o e,

R, FHE ( channel ) fE24 goroutine 2 W] A {5 B, il ol {d P, A3
A L AGHEEY @i, HLGEE N e R R, HANECEE Edang Fiff
AR TSk,

M —ME A, bkﬁ—“[!lliﬁﬂ‘rn H c = :;ke{chan 1;:"“:

. e <- r i i A
I t A G <— BRAERF e SR V= < ch 11 B
(F15) B 15 <— HERRA R

[ 16 /& — -1~ F] goroutine Fliff il % 5 it ] S /s BIFRIY . BC-FR ek, il ol i 4 & 1
goroutine FEFLE ¥, X% goroutine 73 HIHHEMN 1, HF#RE F—1 goroutine,

) e FF G A IH S A 0, MR B goroutine £ 4 BLAY goroutine -8, BB 14
T 10 J5-~ goroutine,,
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HEFHAYEL #& Core2 Duo T7500 2.20GHz CPU MLl BT B, REERE | Fhayat
ERESERL 1o A 10 T WM AR T 40N, RS

package main
import "fmt"

const ngoroutine = 100000
func f (left, right chan int) { left <- 1 + £-right 1}
func main () {
leftmost := make { chan int) :
var left, right chan int = nil, leftmost:
for 1 := 0; 1 < ngoroutine; i++ {
left, right = right, make (chan int) :
go f (left, right) ;
1
right <- 0; // bang!
X 1= <-leftmost; // wait for completion
fmt.Printin(x) ; ff 100000
}

B 16 Go REMFTITHRAIRE

Q\fhﬁ

124

Go E—FHLBMIEMIET, ORINEXBKATLEMT LW HE, FHit, Raxn
Go WM, RMFFB T MR EEEG S —FhSiBiE & 0, SR & s | fo
R

LK Go R—FE B+ ALMIAE . RIETHREEN CBIER GRA Bl c— B
BHE ), fEh—FRGREAT, ILRAME “BiFT LR ERAE" S50, M
FHTH E CHEE LR BE, Bfik—0,

S8, Go AR —FI+2+RIIET, ERAESAE. B, RS ST
PLEAED—MipsiE s, BHERBEN T MM — e %S,

WAk, ARG RRALEN. WEATRESILESTEES, RUCYEEFERR %N
EX T R AR AR . WX TR AT A W A SRR, A TR LI AT 1
L HMAERE,

EIBUITTE , Go fY H PR RMCEFE BB R MR, LA B2 17 e o )5 £ L)% © i
HRITE 10% ) 20% BMP . HERANRE, SRERAHIRNE, S0EE % Ak
) M489 B 5 .
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32 Go

Fopt, Btk GoR HE—FMEFERMAET. N2007 SO EEIRE, WHE
L T JLAERIET Rl e, .

— PR M BB EOCTERE A, KEATE 10 FLLERRSE, T Go R T
47 JLAE By IR E BliX — 2, S AL,

Go £ F—UMBIES PREFGN 1, SRELSMECEEN IR,

) A, HACTE Go BB A Z A, MESFE—-FME “Go!” MIEFT. BT
Google 17 “FEE” (Don’ tbeevil) Aifgd, FEILM EHRE NN Go %M 4.

i, EEEAFEELARMH 4SS (] Ruby X2 FHREHETRAEILY), £
i AT A HEEH Go 15 F 8l Golang 55# Issue-9, B 2% H Go B M4 ( golang.
org), EEMEKE “BEBE—4M Go! WIBHE T, Wda" XA FEHREMNRS".

MR AN, ROH “Fiks, MERME" RIS E—H, RAEESEE, K
LA B Golang M. FCitnfs, I3 Google 4/ &t B ASERIE+ o0 K

(1) Tssue-9 HTF Google Code #* Go it Issue tracker A5 9 S8, BEEEZ T 20004 11 H 10 B (Bl Go
R %2 L2 5 ), % 1 have already used the name for *MY* programming language” { 0 * WH O
i WEIETHTETEST), ENAREAC — TSR T 10 EMAEFTHRMETET (AL R
I REEEM “Gol", F— TN ), FHERTRIGEHET 5. 20104 10 A, Google IEZLfEH IR,
ol Go (WM AT R E, itk 11 A S RERE 8 00 el AT G R AR S, Bk
B [ . ( 1ssue-9 FUMSEESE . http://code.google. com/p/go/issues/detail 7id=9 )
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» 3 * BEEEOFER

//IIF‘IFIII'hullll'llllllllJIFMrlllr"”””'‘J""""”""""""""""*"'*"--r FEE L L P .-'.f..r..r.r.-r.-'f.-'..r.r..r.r.rfffff;;f;fﬂffw
33 Dart

//fo;"f}f!r’fffffffﬂffﬂf.-".-"-"'.-'.-"'.-"'.-‘.-"'.-".-".-"-"'-'".-'".J".-"'..-"'.-".-"'.-".r"-'"J’ff.fffa’ff.ﬂ’.ff.-’ffff!f#ff.-"'..-"..-".-"'

\\ﬁl‘
O\

\

2011 4F 10 H{EFE BEAETTT BFEH GOTO K2 2011 |, Google 2y 8] & T —Fhi i) 46 7
1555 Dart.

GOTO K2 B 4F i fe B S o 14 9F, 313 8099 251§ JAOO ( Java and Object Oriented ,
Java ST % &), FERCM B — 15 mH AR RS, (ICBEH) WEZEDT - 58  Martin
Fowler ), HEREQIMG NIRM 274 (Ward Cunningham ) @, “Sifik A" % T - #£ 38 ( Dave
Thomas ), C++ €U A HHESE - Wikeoi 5@ ( Bjare Stronstrup ) #4535 4 4 A Se IR 500 2
VeV RS R Rt ik,

A CBA WU STRPFE T, JTh—PCE £ 2001 48, 3R BHiE Ruby on Rails if {47 4 ,
ATEAREI AT A 7B, A SR AR A S0 VEIMRE St BT . IRR I
ke,

JL3E, David Heinemeier Hansson “ 8¢ 48 %24 T4 A R 2140 T 2001 450 koL, 510
f iR E LS M RR EBRIRII R A9HLL:, % Ruby /™A T34, M i M PHP 9T Ruby, 25
3£ [ 37signals 2+ F % HH T Ruby on Rails.

KT JAOO WEAMFIFRASAE T, BRI R AR RSB RET TRENSS,
AL AR R B ke, F iR B 8, Rk Dart.

& B AEHH Dart ?

8 “Dart ifi 5 AT SEEAOMH , A InE R B A R0k . PP R e e AR,
AT A B G TE R R TE Dart WIS R “ M4, MR, Google 2RI H 84T H At

(D 88 « 79 ( Ward Cunningham, 1949— ) BV RFETTOLRER, S (Wiki) #0558

@ HEHER - Bi595 0T3EM ¥ ( Bjame Stroustrup, 1950— ) & —friF WHLESEE . o AOEIEE N, PUT o
O AEM E T RERHWOLEE TR e,

(3 David Heinemeier Hansson { 1979— ) & {4 FFEE i FIEULIRFE L Ruby on Rails #400f5 A, 7E Ruby #1X @
4 % DHH..
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3.3 Dart

ffEiH Dart g, Bt RREMAHLUESEF RS PHENS. fd, BMERLX e RS
Boh &, das TREESMAIR,

A4, Google 2 Al B N AFIF RHEN —FFTAMEIRHTR? & Ruby BEH—TA
I ErnAE, (A BRI MGE, L “HEEEND” g EslrT.
j2 Google 22 A{EA—F I H ERAARER S, H A C LA RS OERH—FEiSRE T,
REFHP—ERHHEE.

H, RENEHMIE, 7F Google AR PHXE—FME, AnABMSRMEFEMHE, Rk
it C/C++. Java, Python #1 JavaScript i JLFMAE . ZATEAA X RME, RE AT RIS
L, N ERMRENEZLEFTOEANR, MRSGIFFEFETMARE, EERMEEMR
THNA FRGEN ., BRI Google 2 AR AEMER, S AISTESARNA G M@ M k%
&, WEMHER X 4 ap e B B AU - M EDR R, MR R EA R SRR
— T HERSHEAAN, Hik, BASEESOTEESAR LENEIIA, (B Google thif &5
FEH LA BRI E -mBESIFEMTR. Google MEEHFACHMEMTE—FAC
MWBEES, XTEIEAERNEAERE?

2009 4F Go BAFHIBHR, BAXM TVIAMBER N T IR C/C+ a5, ok &R,
Google 25 A B AR LA R KB T @ CilF Xt Z2MiES (LT 197248 )
{ES ) T, M C+ Mt hTFRETH CITZMAEENE, BB HRMGT .,

Hilt, Google 2> RIHFF & N A A HAESE R {IL—Fp .

Q HHAT
QFELe
Q Ao e

MEGRE . M8, Go ERFEHT LRFFTH CIEFRISHREMMBYE, FnHEmA T &b
T ) O ST RE 3R (ORI ) oL B 2SR 2 S R

H—HHET RS, € Google AR ERE L RICHEAAE, BMERAT 2485 P, W4
Al N EER AT LMRIE R S E. B Go by E—EBRE W HERAS IR A A XE, H
% Google £ B H RN 2L WA _E R4 o) e,

Wi, Dart WG W iR FRLCUMN, AT X E T EE SR ESTRT
JavaScript, JavaScript /&3 [ it Netscape Communications 4> 5] ff 4 i) % 28 2= 5 ) W #5185 1
Ty, FERWEHEH K.
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x Jx mmammmnn

128

JavaScript B2 &M 225 - 37 ( Brendan Eich ) 75— PR ifihis JavaScript “ JLF %
BOTHAET " MXHERH SR, MTFEE, R R R R aiE s {H T %
WM, WSALFEREEARRE, fin, TF 5 R S BT 3 & MR RSB s R m ik, i
PRI by SE B AL 1 i JavaScript {CES N 28 5 23048 140 52

fE Dart ZAGHIS , 94 M Google 25 5] IRBIHE T —frEtaat, WA Fe.

O JavaScript {2 7% — 05 5 A 00 L A9 BIG , 3300l I T ol et A T B bR R L
FEATPHERS JavaScript i 3 BFT 95~ T () s

Q Harmony ( flRRUPR ., {15148 ): 55 ECMAScript 47 M8 /N2 TC39 &, 4k 455 4 2
JavaScript #E{ToitiE

O Dash™ ( B R[4 ): 7E{%$% JavaScript ShZHE BRI . & — M ERES T A
iy EEE RS & KM B BT T B A 5 S —Dash,

KTHATXM T WAL O B ely, & B FL WM T I0F M. B e, N
JavaScript, JEZ2 Web R REES A2k (53, ML AT fE7E 5 ¥ 240769 i0S FAFHEP L
Ml (HEEHEi, N HFE JavaScript i 24T Dart, — H Dart W, W JavaScript Y% ik
e, IR T E LA R Google 45 Bl 7045 A R by H it , Google A Tix®h “p
TN, MFEEE" pdhsE.

MFRXGHEER, JavaScript BEEF, o HALZIB 5 RIBE A 228 - 0 AR, MAEMT
RO RAT 2KV, BE R INAE R JavaScript 45 —bGRps, LR LU %M. fiH
JavaScript B F—~hit#~ Harmony 1, #2008 [l 4T T — e B RY R %

At , JavaScript H T2 809 FE A, 0.

L JE3E Iar o S 2 ) 0 G 0 iy R 1L e
O it T i fk

Q A FrEE /GPU

Q k&

{H3X e E — LM, LTk, SRR RNIZSET JavaScript. MiH, JF%&—
FRBTROEE & . TAE S Ak XAy 4r 2,

(D i =% « W% (Brendan Eich, 1961— ) & {5 WHEFER, JavaScript i & B985 A, 4T Mozilla 455 &
REAXE (CTO),

2 Google 2 H 3 Fifitfs S M MO B e e ( )

@ XA, Dant 8% % Dash, TRE S A THE B ol I et - E T
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33 Dan

FARIERSH, HEEAHea bR LuEl, JATEX BA LA BiEsg, HE
LG, HRTI0T A E AR5 A S

T, #Ai1stdk &R B Dart X T-EFIE.

& Dart #yi&it B#R

7E Dart 1] £ 71 dartlang.org ", 2F Dart (i B b7 R ECRE AR .

Q Gl —FraSrfb i 5 2050 Web FFRIES .

Q Zil Dart XY A ENASMAL, fERER,  Dant @i R—FEFHFEIMIRH .

Q HI AL Dart (94338 5 BLHIEA RE 2008 i 1T AR R 37 A W5 6%

O 4% Dart i+ Al —FhAESEE N — 1 Web MHCE & 0IET, GFEFIL. FHEAEE. £id
A, R

Q ZAE ERABATI0 A L PEAE0T LR 21T Dart 9T H.,

Wi E B i H AR Web FFAR, B F| e )4 T i .

O /I8 A 7 B2 A SCERES R T AR O T SRR T — P ACEYRY Web R FIFRFF, CBENY
MBRFRMER TS . mH, Xr—BRMANARF, TEhZ T HIFR
LAE. Web il —BAEREKXR, MAERIERITERCE,

O il et 5 (R B O B AL ASHE , RMACA 2 VO AU R . SPEROIE S Y, — RO,
AR R R E U p9 2 (3229), JFARRE AR SCRA, miEE Rk R
B, 5iA, BRTEELIS, ZUE U4 r st 18 4E 7 .

Q BFMET D, MERIF R LA SR ME BRI E PR — . F5RABE
EREFTHREEREANFETR, SO EARAGEE, ik AR A THHE.
QA EHLEFERFHFOE P G EHE—HEHE B RS, nodejs  Google Web

Toolkit ( GWT ) EREAZHIF I
Q EFMAEFARANIRS . SFEEAN " L FICU” FE, 8T P RrE .

B, fEREERTMERE, REECS SRR NL, FdREEWRAE, X
FLLOXMEREMF AL, AR, BEMEARIXBMERFE, T EHrEN B, Google 2t
) U Dart SR 1 ERE—RhiE S 7

O AR Hang” FRE MBS, MR AERERY Ruby GIE#E “ruby-lang.org”. 8K 3T UEHE GE D]
Google 252 I HEFEm, NS — FHAVEEESESERD Google, MR —RAZMITL,

129

www.WereBook.net



x = amamwmon

& AT

130

Hie, Bl1¥E —E dartlang.org i
AEE (E ). 24, M, LN, B
W1 Java TR{G M,

A, (FHERERSLEHERARER
[F1A9. 6B (E AR 0 {8 num, BT HIEE
EMRE TG, FEECH bR,
I 5k, super () B % 0 Java th A7 82 X 51, F
1 5 My i 2 X FE AT 2 AT 5.{R Ruby,

RAHXFHI—BnBlBRFE (H2),
YR AR R AR —HET .

EARET AR Java A SUHEL,
{H3L W Java B 7 ULEM Java iBEAA{LLAY
AiETE, iERERE T Groovy™, Dart #E %
JavaScript BG83, 12 X 1 ik o o 4R (L
T, KERTFTAPERERT? B “$" ¥
FIRIRA B FR b, X — G EREA M
AIEF AN . Ruby h2EAE, B AR
JE#T A", MR T, Groovy L2 $”
TEF e rhim AL,

Dart P JET @5 E2R, BF1LL main
HEAE R ST Dart 48 K A9 BRI 882 F I
RUATH R o] LIS i, 36 Faxfh R H4
FFEAR" L, AN ST 8T,

FEFETEGER 2 (H3). Xk

TR1R Groovy BURURSIE. XEFMME, WEGIH 1%, HMHEHTE, HOREH40

TFE R EE

@ Groovy Jt—# Java -5 b 0 i 0 4G FE S, B4 T 2000 46, TR —FahSiEE, AT AR & Java 45 1Y

(LB SEEE 30

interface Shape {
num perimeter ( ) ;
}

class Rectangle implements Shape (

final num height, width:

Rectangle {(num this.height, num this.
width) ;

num perimeter { ) => 2*height + 2*~width;
1

class Square extends Rectangle {
aquare (num size) : super (size, size) :
}

Bl 1 Dart =8B~ (1)

main () {

var name = "World':

print { "Hello, ${name}!") ;
}

Bl 2 Dart =fEF(2)

class Greeter |
var prefix = 'Helle,":

greet (name) {

print ( "$prefix $name') :
1
1

main () {

var greeter = new Greeter () :
greeter.greet ("Classl™) ;:

}

B3 Dart =fl#EE(3)
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Dart o] LI B £ ik, IB4a, i1#E XL
— A48 S (e A ) b il e ( PH 4 ), 5 Ruby B
A E i, SCRPIAE RS O vk e S BUR e a T T

Dart B2 R BHARESAH (public) A9, WTLELMSH
it frinm ., Hi.
greet.prefix = "Goodbye™

AT M S A b T QSR A A B L I A i A
A5G, WU S gl A B S I R (private ). BESF,
BT A E R T S ik, R AT LLE L setter #1 getter

ik, MAEEEINEFEY— T, # prefix B {LIHF
JH setter il getter HEATHSE, B T 5 B9REF.

class Greeter [

3.3 Dart

class Greeter {
var prefix = "Hello,":

Greeter () ;
Greeter.withPrefix (this.
prefix) ;
greet (name) {
print { "$prefix $name') ;
}
}

mafin{ ) {
var greeter = new Greeter
MWithPrefix ( "Howdy, " ) :
greeter.greet ("Class!"™)
}

B4 Dart =R (4)

String _prefix = "Hello,"; /! Hidden instance variable.
String get prefix() => _prefix; /! Getter for prefix.
void set prefix (String value) { /f Setter for prefix.

if (value — null) value = "";
if (value.length > 20) throw *Prefix too longl':
_prefix = value;

}

greet (name) {

print ( "$prefix $name® ) ;
1
}

main() {

var greeter = new Greeter();

greeter.prefix = "Howdy,"': f/ Set prefix.
greeter.greet ( "setter!’ ) ;

1

B 5 DartmfERF (5)

B, BFU T TPkaERERA 8. B RS EE RO SN TT ). setter 1
getter JE7E 7752 A 43 HIH0 L set 71 get. 7E Dart ', setter/getter F— A7 5 AT RHTR X 4011
[t Tk 5E UM setter/getter A M, A, WEREFEPETE-EIE.

BERMNEMPEA—TEY. WMaeHEERNES, URATEFSHMER, Hik,
Dart tLBERT 2558 b LAY {Z 8,

EfpEERES D, BdEFRATSENER, WEEHERT IR T8 2
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T T TR REBE % Bk . b AAEER, FIRY Java FI C++ ERIAT I RURDBSEAR SR, iEiB a0k, &
IEFIARLEE F M BARt ], —E A i, ShiF R e Se

TEX BIRE N Java FR—F, :
class Greeter {
Java JLSCHE R I A 5| A & var name;
Hoem, (8% ER NS NER Greeter ( this.name) ;

itk TIPS AT, BREMEEiTH gr:ﬂ:;i[!“”u ${name}.");
M AR, B, ERME )
HURS R RMCFE T 3K, nain(y |
List<Greeter> greeters = [new Greeter ( "you") ,

A2, fERataRetdans new Greeter("me"”)] :
=, Dart th R Tism, A 17E B }ﬂ:r‘ {var g in greeters) g.greet();
e Elh, 2 AT —-TFER,
RAGRER, w6, Ry BE DatOTHES (6)
Hi List<Greeter> {7 £~ Greeter 2, M4k, i F4 Dart th 255K 0 R AR By . (A 1 £ 33X
B var B —HLUERIETT.

QLDart BI$FHE

WA A1 Dart 47 T HGEE T#. Dart ( HET) AR RS IEH KBS, B
K A8 o O A AT IR 35 L 2 TRAFE , ARt 3 0 SRR B0 2 A UMK A B TR T,

M, Dart f9FFIE, JLIHEFN JavaScript #E47 AR, BUCH S TEMNNZR.

O & TF2EMN S R &
O AE5R v AP S 2R

SR, BRI ShE A H— S A2 5, (N5 Dart F1 JavaScript 2 (6] SE #8022 B AYIE |
FAAFE LR SR T

o EFAMHRRG

fE JavaScript *F, X AYCBIEA bR (hash table ) #7=., JavaScript 1, BT
WEMFHFR, JLPHAGBIRNRE S (Bo%) R RN (R ), B, %4
EHX PSRRI LR T,
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3.3 Dan

B3 R A EAR U VT I EORh O(1) Y, FEE A I NIaT , FREE LA — 5 A A HR B
RE—RR LIRS, HilEME, SHEWRBEAMSWERL, TieREERMEH L
W, FrifsnfmaHeicn e,

fEL1 Google Chrome M % (9 v8 AU ELAY. JavaScript 51, {ERMEILM—4, 7Ei8
E—EFFNAWRT, B RLgmAayy Leal, 8B, Dart KARILERTEMNMS
8, HEATEHITEIRABAMNELITR. ERER, DIERMNS | ST mraE, x—
ARRARFERIAREN .

Wi, JavaScript fE F —-T-hMA Harmony PR H 7R TR R ZS . BIRHE—%,
JavaScript Jfy T2 [l 76 A A A3tk (el i, (HRT LIRS, 45 Dart BOO0 S 2 i I 55 .

o FE R B

Dart g R RIRFIESEE TAR R PERR SRR 1. h TREMMEMERF A LaERIEE B
KR, HEAREANEGEEE o REin, EREMIFE-TRL., Bk, BREMGES
FFFEM A AR, R TEEOMIRGES . MR g, 8] LI 2 B{E e,
RREFTHREEFEREAFE, BIFANREFREAER, AELHHSSMR, &0
L3l o 2R L e Al b A R

SeFh, EEERFPRMERIEE, ERESENT LR REET MR, M
A HE A A A B A A P RE AU, iR, IDE S THRM AR FMaithiE, derpi
B A bR R RIE . .

A SIS RUAT ANt 2 p A (B ST T, /) HUERE AR P e S o 2 R B TR A
FRE L SR e plat e 2o, Mo R R a0 A DR e i 8, ol BE T A ake

RTRRETFN, REESERATEYES (type inference ) HLHl, T Dart MEFHT
“JEIRHIE (RS ) #RASASRY (optional typing ) BN, TE Dart o, HAEEERNTEH
F iR S N Dynamic B, H AR F =T R,

FAHESR Bt RERIE S HAERA Dart, X FRANPEET, DHRAERE QIR
HPE (FTHRE ) /Y, T R P R B E L, BT T R 0930 B A W4 /)
R, TEGRFER ] LU BIERR X — SRR R R 8t 7%, s, BEERGTEM
A, T IerE B Rlaredr, MoX—a ERREA A Ek.

O fEWEAD, oW (K0 ) BrRERFHWE T, —FWMEE S I QBRI 2 M. o) #xi
TEAERE 5 Sl Rt JE G, AR iR o A/ A R O R . R T K OIC R R & 1L 4.1 Wb N .
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HTIXEWE, Dart 57T T ARHAYZERE. Wt 3L, Dart 23 JavaScript X4, 7657
ARERARGEMEEMEIERT, MiSA0H B IURERMEN B WA ZERM . 7F Dart
W= AR, BIEICHE T Dant R@ e @ R R AS# A TR, watiil, wig Bt
IR AAR AN oL T, ko,

num n = “abc";
EEMEF RS LIERZETTH.
KEERE A0, XEEBREA T AGFLEWE? BLHs, RbH RREREER .

A ANAHEN —F, IR THRRTEME, IDE %8 A S I &1 A%k,
MR P et AT — R M A, R . FAh, BOE B O IT & 00 L
PR, FTEABT Bt Mo 5 2RI E, , AT IR 5252 T 37 46 R A 7 2 R U B

IEFF—RATE R L RE B, (A SR, FRE RSt R L 75 BB 8 B T 2R PR EE

& Dart fyk 3k

134

2., TEXFERTT R FEELERY Dart, S 5SRoi Kig?

AN, Dart ByoRiE MARERA £ 260, BhHRE, Wk TRENS SN
=12

— RSB E A T IR TS IR e LT, 1R S R S A8 LS R e R
PHFRFFS "SR MMERZE, M EAIEF AR, MEERX—%, HEL LR
ZAERIIITE] . Dart BT Google 22 WL FEAYA 1 Teh, FAERRBEREF TAAAHIE, (B oMLk
HOLE A SR, IR REE TR R AR AR SRS S A AR,
Dart J& 75 RE&S 2 ZE M MBI Z MM E0E, B AHE R AR

MEFF, Dart 5400 HERJE A T 4T JavaScript, (B E R4 FH47 KBS 4 R R B,
1R X8 T Dart (254 Google 24 AlfEAIGIG ) 21 T2 i, EFLEMHNR ARG i,
AFeR PR SR MMEF, BRSNS, (RS A4 Raamelrmit, sk
BP0 PR B 95 40087 JR RAESRIREE. B4, 75 Dart SFMEZRT, JavaScript th—if &5¢
A s a0 A B U1 o

W R, SRR R R (10 AR LR EAKE T BT A B, ey S HERD
EH, Fei] HARMEEECTE Dant AR T .
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% .r..r..r..r,.r..r..r..r,r..rrrf:fff.f:ffffffff#fff;f;fffffffffffff.r.r.rf.rf.-rf;f;rfff.rf.r‘,:y//
3.4 CoffeeScript
i orreeocCrip

%j}f}f}f{f;f{f{f{f{f{f..-".-'..-".-"..-".-"..-".-"..-"..-"..-"#f!f!f!f!f!f!f!f!#.-"'.-"'.-"'..-"'.-"'..-"'.-"'..-"'.-"'..-"'.-".-"'.-'".-"'.-"'

a
AN

\\

fitift, JavaScript B9% B+ A, A1 —FiE B JavaScript Z B} 2, T
R TR 41— F B iE F —CoffeeScript.,

o BB RMES

iR Ee R R 2, SRE T B ZiRE P E ), SRR,
Gl E RO R Z WA, B4AF JavaScript 32 T .

AL P EEA KRS LamE T, (BILFEA AU RESE., ik My, 22D
el ERT AR, e LR B web S W 2EAR N E 1 JavaScript 5%, PC _L#Y
Internet Explorer, Firefox, Safari, Chrome % Fl A, BB FHIE E EIEE R TFHLAME
% &% E T JavaScript 5%,

B i roR, RHESERHEFE TN E RS, 552 TLIS JavaScript 5L it
B R T . TIERE A T 2 fi i SR, A — s T H RN AR BT

o WEMBSNES

¥ — W, JavaScript t1 0] LR R AT i 2 a0l

JavaSeript 42 i Jil Netscape Communications > 7] f4 #i = & - W 8, T 1995 £ H & 19—
BB T4 R 20 2% oh B AY 4R B IE H . W E B4 45 O LiveSeript, {H 0 IE &F J2 92 M Sun
Microsystems 2> &) ( Bl# Oracle 2> BIMcg ) @9 Java Fr A& 2 FR, B0 Netscape #1 Sun 2 [1]
Hilks boyete, HikA TENEEE EER PGS, Seli# 4 JavaSceript 1. JavaSeript 1k
R TESES, B LEM Java 770048, BHGEFECE AR Java 58 A RA, Hik
2 R AR T B ACIRA A A

£ JavaScript #3044 BE R, SEER R 0T Bl “JavaScript $LIE Java IE” EARRILEE, b
HIRE N HESES: Java hik# 2 T JavaSeript.
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x = smwmmmn

JavaScript A /) H 89, 2R T G5 55 & 9 00 H LB B s 09— So i) LA ab PR 4, piak—
SAHE T AR ——JavaScript J HAESE I B THEMM Sl & . SR SE6R L0 88,
JavaScript &Pt eI S, EHIA LT IRBA T @ R I008, 7T L08R 0 € ok i
M, fEMECRS Edb gt TIE M@, hTEw RIS RER SR, HEMES0iE -
FA, R Scheme ) —f] .

FIH JavaScript ) B EFUEIF, ##2 R1 2080 T 8 24 M 0T DynamicHTML, 8 Google i %]
R iz R JavaSecript () R85 (AP BRI B, X1k AR F JavaScript BIENS % 4 T HEAR .
Google HiJ¥ /2 Ajax( Asynchronous JavaScript and XML , 54 JavaScript 5 XML Y FURS 1t 5o 3K
4, f 1] JavaScript FIFEREEASRE, LA Ajax SCHU T BB AYIOES , O & — SRS T

“§#], JavaScript f &y Netscape Navigator 3] W0 2% /4 5 (9 % 1 il o (a0 i, 5 ol LB N B
FIH A — 220 W A% b BRI, T2 R0 JavaScript (L RS X Netscape Y RERE 1 5
FEACH, DA As 2 (B (A EARAE, bR RS+ 40 . FIAY JavaScript BT R
1 FH A R SRR A R SRR Y, O T Il e e e (R B i AR AR A R L 7E 1997
., B ECMAVHMEME Y “ECMAScript” SCElbRME(bLA, X —REEE) TRk Mos, mE
imu ‘Fﬁﬁﬂﬁ—g‘ﬂ&ﬁfﬁﬁi?ﬁ#ﬂﬂ Internet Explorer, Eﬂtﬁiﬁﬂﬁiiﬂ##ﬁlﬂﬂ
Hrfigip it 3k .

I fE DAL TYERE. JavaScript BB RANFGATIA HRIEN, BEehElE, EkH
PEREFI Java SHPERRGASZ ML RA L, ik, FWI6Y JavaScript 31 9E7E 5080 F -3 4y
TIBRRYERE, #RW0, F#F JavaScript R FHAEHAY K, X — S8 81T E ks,

o BESELOES

PN BT SR B, SR MG — A, U RIRE 80 30 2 45 A S (5] 0305 o S 70 00 A 4,
HEZEATZ0VERE EMESR ., X—m b, —B 0 R AR T LS Lo tan
HEARESAE D S0 S PR LR, Bt C++ 1 Java 25,

PR ER A B, ¥ERERDZ S5 MR X, MM 0MER LM, H, @

M ECMA B — B AEEEEAY, FE “mMiImosadha { European Computer Manufacturer
Assosications ), 5 3 B 5 S04 009 (1 B fk, S A ECMA 34 B ( — R85 % ECMA International ), {HE
S AR S8 T . B 9L JavaSeript % A6 & E b HEAL LA “ECMAScript” %9 % ECMA-262,
JavaScript J i HL AL HEFE A AR A
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3.4 CoffeaScript

JavaScript Aal)Z5 = PUHEE W oORh BRI 50, TR GRS RS | SETE S L T
ZRWE MR E R .

B, FLHHAY JavaScript 5 SEHEGEIF AT R . SRWMIEH A JavaScript #)ZA, HESHL
MRAFR A, A JavaScript 51 MBI RER T XK, SFhEES | SEHkN . RIREES: 2 i
Java, B TR il F B R TIE, Al C++ HRAEFHLLEES T A, 24 A8, X
PR AR HUE T AN, Java FIHEREREE B T RWBE MM 2, Pt T,
HE A M C SETTAIPERE, X JavaSeript BL& 43540,

B9 JavaScript 319, i FRAIT T, $5kL . SMUIRIEBCEHAR, i P
L4 T LA AR R 2850 T

JIT J2 Just In Time Compiler M4 , $5 M RTER FiEf ot 4R MPLEHA S AR, H
FAIFRILEHE TR FE T RILL CPU DA A i deaz 17, A ob AR v MR A% e 28 Br iy e i 45 8.,
JT 7 JVM ( Java Virtual Machine, Java B ) JhiS 3 iz H.

FridFeeRit, J6a0R—Fh7ERs of S 0y BRI Bris AOER . e S8 niee
FR, HURHER —TRFRRLR M R, 7R ORI A L e AT R A, AT SRR
Bt F B TR A A, ShAB R e TR R 2 —, BURE TS T e A i 2
AU, L FRER AR AT LA o] — A F R

GRS R, R — R AN R ST [l W B 3 BT ( Garbage collection ) #% .
R g ESCH — 4 bR 0T 0k, dRICTTRREE . RN (EES ) 5| He St
frgH=CEE, ficl "FIRNRT, HUCHR TR SR AR, RS PRt
AT, R T IR B AR, B AE AT R YRR E, b T IR B IS SR AR
Bostihz . s 1T B RAR SR o aRTH R R I b RS, PERERE-ZSBR{K. JavaSecript FF
RERIF, HFASENT R, MREEhEERn, SRR BRI AR T R
CIN IR TE

Bocs TR, Hh— e U E R R M R — R,
P R 3 ) — R AR H o IR LAY — B R AR U T, AR TR — PR &,
WA AEE B, I CEdch, AR R A UREA (R v ek 4 E
ZH940) P HepRar (U BT R, mx EA A S MR, e T Rk
AR

HF b e A iz, JavaScript 18 LLAE B £ 0030 515 75 P 5 BE R R A7) .
Ruby 2§45t WA T, 3 Y g
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» 3 » WEEEWFER

@ X JavaScript KA i#

Ai2,, HR JavaScript AS Wbz M, U iF, (BRSO, R R
T e ) A

JavaScript MiETEANE L ERFEAEH MR, A R -FERRFNOIET. B, =i
BAHRETRAT, AREFIEFESTHITKEDAR. BEUK, B EkdFRe
B —E AP BTG, B — ATt ] LR 7 48 T 38 A I e,

ATk E IR i =EE, B T —2 4 prototype.js. jQuery ZEaYHE, HifmT
— 577 il JavaScript AR S FEFA Ruby BERAE ., 488 | o0 se B A LA ThEE 3 A (L BR T it

c\CuﬁeeScript

138

Tk, OB T #EHX JavaScript i ik L% A i#, CoffeeScript #iiiti T 221k, CoffeeScript &
Jeremy Ashkenas ALY, Ashkenas 47 ZREmBEIE ST MR, W H AT AT M Ruby i [ 806
11577 Processing "fY Ruby Processing.

AR TR PR T, CoffeeScript TE1H R {5 Ruby 1 Python MURE MR A, WEH
b i, % J2AF Python E‘:lﬁ]!ﬂ{k—ﬂ—'ffg

FFil CoffeeScript, — ¥ LA#EZ, #E42H Javascript SEELM A T 45 JavaScript i 7 il 5 .
CoffeeScript /2 —% o] LIS #h JavaScript B #AMERT . $A M il SRBEIES . M JavaScript
ZE SR A A, B, CoffeeScript B 7E iz 17 A 77 2 9 4415 & JavaScript, R FEH
JavaScript B2FF ¥eizdiT. Wik, BAEFEE e AR, BHE LA R SHEIR,

it — i, CoffeeScript () % 7% 8% /2 M JavaScript i 5 Y. et Rk, H %A JavaScript,
CoffeeScript H5 FE P Lo LIZEN WEAE F HHEGETT. MEESHEMCEEF P RER, M
ATG AN (o] R 95 S PAEE, T —4E AT LR CoffeeSeript Y —~E AfE$,

LT e, LR IR /S A 43 /Y CoffeeScript AT EA A HAL{EF 1A, Ruby on Rails
M3 RAFT G, IESURN T CoffeeSeript.

(@D Processing Bt—# M TSI F B0 EIE S (B IDE FFASFS ), &6 T 2001 4,
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3.4 CoffeeScript

o BEFE

CoffeeScript )43 A & JL#, 7F Ubuntu % Debian % Linux ¥8iep, o PUFE 3 —F
e gt iricde .

$ sudo apt-get install coffeescript @

| [ W TadT |

b #, ATLAE A nodejs (20 6.4 77 ), il &AL REE npm FeitiT4%e.

$ sudo npm install coffee-script B2

B SR teaL, BT LA hetp://coffeescript.org/ T 4% tar.gz 0%,
W SEREZ I K0T LLEEF coffee % T . $ILA coffee -h W LU /s a4+ F 7 i — Y% .
LA

$ coffee f£54-.coffee @

( CoffeeScript #F— 8 H .coffee tE08" B8 ] LI HHEET7 30 IR T CoffeeScript #2157,
P CoffeeScript FRFF4i1F 4 JavaScript, WJLMER] “-” 0.

$ coffee -¢c #% . coffee O

BRSNS js B0, BI85 ) JavaScript BLFF

o AIRE R

& A A JLF % H H JavaScript i FE 09 2588, Ak Wy 5 3h JavaScript 2 1¢ 58 8 i 42 iR, ®
JavaScript B2 —, BUEE A9 B A I FfE B

fE JavaScript b, HAF TS HAE RS “var" AT RS, WMEANOEICHEH, X
T ERRSTRERTER. HTERERESM R I DR MENR, TRREN —T52F
bug ) o] 4A i H

7F CoffeeScript ', X —mdtis THRSE, 3PS FHEAAN M T, fHmi,
BRI ATE I var, 1R W IETT . 7F sRBOP S — S o A e e s
i, iX— 45 Ruby 1 Python 43481l 0.

foo = 42
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fE CoffeeScript 1 R — Lsip LI iEY), (H47F Y JavaScript |5, WAFGE T .

var foo:
foo = 42:

CoffeeScript B/ T A EH, H FEE s,

1T CoffeeScript i izt REUIF 1) 2047 B A7 700 AR 0 O e bt it , PR S ) i 4 s it
ZAATRERY . F) JavaScript R[E] , CoffeeScript HH4i T THE MAF AL 2 AR | i 15 Ap e ik ( 162
T “b” T BRI E ).

BESE, T AR s iy AR B, B 2 A0 S A R 4 A e, 0 L A
PR RS, ARAR DM T R4S, WA e 4 ML % BLAY bug, Ruby i FIEEHY
A1, {HTE Ruby 1.9 ZJ5hiArb, A7 LA i A He 1 Fi sl 5 4 00 Jo 36070 fik 347 S50 2 7 A 3 [
B i — ] B,

CoffeeScript F o] LIFEFRZAFEM F @ #7510, THYSTF.

this. ¥ 4%
B SE . A RS R “@" 31X — 58 Ruby fRIQUE,

esh, EREFRBIETRHIN 77, ERHEHE—-BIFRMEM Ruby ¥, B &
BHREEAF. Ruby PR EAKRM L 2", Fomighik R —EiaE GEE EEEN
ik ). WAE CoffeeScript #, A IS AN “?" MR “ZAE %t % null A undefined LIZMIOE",

B, M T A -
a?tlhbh
5 a 9 null 5 undefined B4 b, i
at()
#7155 a 24 null 2¢ undefined Bl 4 undefined, 75N a 15 4 B BHEFTIEIN, T,
a?.b

WZm % a 2 null 8 undefined B W % undefined, 03 |FH a iy b i —J@HE",

il a0, 5 “a?.b" S1E A JavaScript J5 AN 1 FT7R . undefined MOKE 77 iR T 0 AR A ) TR
AR 207 A RS il 5] 5 8 0 2B 151 null #1 undefined, 048 B0 ShAEAYEE . AT LAFE
t I B S A AR, M TR AR W hn R i
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3.4 CoffeeScript

typeof a === "undefined" || a == undefined 7 undefined : a.b;
B1 “"a?b” HIRIFESE
CoffeeScript th ¥ e ML, 0.

[a. b] = [1. 2]

MZET4% a GE(E N 1, # b WEMEN 2. M Ruby AREIARE, FOUREH, #HFH (map) ATLEL
HEATRIFR A E R, .

{a. b} = {a: 3, b: 4)
Fods a BEE R 3, W o EHER 4. 1A, AL ETRS, .

{a:foo, b:bar} = {a: 3, b: 4}
P84 foo BL{E M 3, H bar BE{H M 4.

LEIEFA RIS, HCHIER JavaSerpt 2l 2R S A (F2).

var _a, _b, a. b, bar, foo;
f// [a,b] = [1.2]

_a=111, 21;

a - _al[0]:

b= _alll:

{/{a:foo, b:bar} = {a: 3, b: 4}
b=

a: 3,

b: 4
b:
foo = _b.a:
bar = _b.b;

B2 FZEMENRTFSHE

@ S SMDBH

A~ NihH, CoffeeScript e LB ol o, SRR b V0] 6 7 D A o s LA Biof 4 Ry e Jik ]
Y, #Aifi, & T CoffeeScript Fi4i5 MIRF 2, SHRE T RIS A IR X —
8, MRASEARE, LARGE g R RN

fE CoffeeScript 4, {§ Python —#f i i i S ke R AACAGHLAY . fldn, BE 4 R WP LUXHES

ta} -3
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» = mmmmmmnn

console.log(a)

a*a
Emﬁﬁmﬁﬁﬁmﬁmﬁmﬁ.ﬁﬂﬂﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁﬁﬁ%ﬁﬁﬂﬁﬁﬁinmT
Jwﬂmmﬂﬁﬁﬂﬁﬂﬁiﬁﬁﬁﬂ1EﬁﬂﬂﬁmﬁmﬁﬁﬂﬁﬂMH.ﬁﬁﬁﬁﬁmﬂﬁ
T, SRk A RBEEENYS. WA, CoffeeScript PG —THRAFTIAL S ALY
Z[EHE, TS return # JavaScript ML, TFO9F ik WM.

EﬁﬁﬁﬂﬁiEﬁﬂﬁﬁﬂﬂ&ﬂﬂﬁﬁﬁ@ﬁmﬁﬁnﬁ#ﬂﬁﬁﬂ*ﬁﬂﬁﬂﬁ%
Python 1, SIEE 7 RN lambda Fik X, W%k REERHI By ikt MR TR
Wﬁﬁ%*ﬁm,Wﬁﬁﬁﬁﬁﬁﬁﬁmﬁﬂﬁﬁﬂﬂii,E%ﬂﬂﬁﬁﬁﬁﬂﬂu

#ﬁﬁ@iﬁJﬁ&ﬁmmﬁﬂ%ﬂﬂTﬂ¢ﬁE,H%Hﬁ%ﬁ?%ﬁﬁ‘ﬁﬂﬂﬁm
FIAARMER T . Blin, 9T mce.

something(((a)->
console.log(l)
a *a), 2)

MBERAACFRANCTT LU F R R %, 2 if # while £5HAEEA 2. B,

if cond()
1

else
Fa

FFRHCIRES ), YRRIF R AT —frad S o] LI — 7 btk Feak, .
5q = (a) -> a*a
AR
a = if cond() then 1 else 2

Emtﬁﬂf*ﬁﬁﬂﬁﬁﬁmm¢Wﬁﬁﬂﬁﬁtﬂn¢ﬁﬁﬁiﬂﬂﬂ@ﬁumﬁ+
" ORI TR B A B, MM T

o HmHZE

IEMSE RIS —E, CoffeeScript M HHEIF ik RBEIE. Bt JavaScript
PO SRR AT L AUE R SHS, 7E CoffeeScript T I|5E 4 AR B BLAH B 402

PRI D L BB ST, A — BB AT LA RE , L, 4 SRR Y
142
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3.4 ColfeaScript

b4 , B TE K 4 30 L 9 P e O, o S o R e AT 5 | P o PR R B0, 718 FH o M

wEREmMEQ(EI ).
CoffeeScript P S S SR LA (H4).

§ M IE Tl Ee
console.log("hello™)
console.log "hello®

a = -»1

a # Wmlé SR
a() & AR Ee]

B3 SR

& FHE

# JavaScript¥iEHiE
obj = {a:1, b:2}
# Eies
obj = a:l, b:2
# MbirdeRit L f o
# RS EET
obj =

a:l

b:2

B4 HRNESoTIE

CoffeeScript (4 F#F i R A #h9. B 5%, Ruby A& REAIRAIIEE. T Pw,
fEFr e 5 REEEAEES, EMESERABTRD.

name = "Matz"™
console.log "Hello #{name}"

A, A ATLLR Python —#F, =TSSR EmETTFFH (B S5).

=& 5|5 7E T E R0 XML R &7
BEARFPHEATENAH. A@EmE, £8
CoffeeScript Jit . Ruby Fl Python w55 it 5 2 E 1]
T HEWE .

ifik, CoffeeScript #9i¥ B4 #l Ruby. Python —
BEM “#" L (JavaScript & “/"), M=T5|
ST HOHE, <" R EB T4 YW bk
HZTNE ST ATER.

& MERIER

# Bird e Ahab
console.log “a

b
# ATA A

" a

# b
console.log “""a
b

B5 =E3ISRFHTFHS

CoffeeScript ' BB AR PESE . AiliRisttR, MBS —HERIMIKFES .
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» 3= amamwmnn

ary = [

BEAMATHMEICHE, TR 29 Ruby B #ik L
[1..4]
ARSI M1 B 47, SRR JavaScript £5 540 F .
[1,2,3.4]
AL, AR PSR I — SR B AOTE, SRIFHE SR 6 R ALy e

KA JavaScript B M) — A, BERE W HNENEF LRSS (FE 7 o TR, ¥
CoffeeScript 11, for~in~ JEHF 8T L/, Wi X0 S0 B 9T, W4 5% —F for—of- {5 5%
FFB. A TIEAFEAMETAE S, T 8 by CoffeeScript F2 /7 &4 i 1, JavaScript 4%
HRiArEM o,

7 (a) RpRimgidime g

var ary, 1i:

ary - [7,8,9.0]:

for (i in ary) {
console.log(i);

}

W HEREFHTEAEREERS

{7 (b) BERiar)NE S8R4T F

var _i:
for (_1 =0, _len = a.length: 4§ < _len; _
# a=4: [1..a] 1++) {
var a, _1, _results: if=a[_i];
a = 4; console.log(i);
(function() { i
_results = [1; ff BN REAEE RO AT
for (var _i = 1:
1 <= a3 7 _1<=a: _ji »= £ (c) for=in~Mi 8 dd st e
a; var obj:
1l €= a 7 _i++ : _1--) | obj = {foo: 1, bar: 2}:
_results.push(_i);: for (1 in obj) {
} console.log(i);
return _results: }
1).apply(this): ff Tel ey foh i {245
6 SHLERASRELR Bl 7 JavaScript 8 ¥ BB
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ary = [7.8.9.0];

obj = {foo: 1, bar: 2};

# sl EFNLE)

for i in ary
console.log 1

R R ER S A

# HYNET L4

for 1 in obj
console.log i

# for~ofdad FlavaScripteifor~in™
# BT 0 L4k
for 1 of obj

console.log i

# EFksl
for i of ary
console.log i

B 8 CoffeeScript 0 for {§5F

@ %

3.4 CoffeeScript

var ary, 1, obj. _i. _j. _len,
_len2;

ary = [7. B8, 9, 0];

obj = {
foo: 1,
bar: 2

¥i

for (_1 =0, _len = ary.length:

i < _len; _i++) {

i=aryl_i];
console.log(i);

]

for (_j = 0, _len2 = obj.length;

_J < _len2; _j++) |

i = obj[_j]1:
console.log(i);

)

for (1 in obj) {
console.log(i);

}

for (i in ary) {
console.log(i);

|

B9 EBEFNRESRE

JavaScript AT FERIGTH MM REF T, FHOFAEIETAEMES 8, R iiEs
SRR SLFIREREETL . B, JavaScript BARHE{E T T MR A R AT Y new 1B
a, BTN, EREMAHERENTS, BRI ASREREN.

o AR AR ) L — R SRS, R E N
F 0 L3 0 18 T B T2 A0 Tl ) 0 SRR S A A
i, oA E. HI, CoffeeScript i
5 1 class iff 4], oJLLEEHF LSRR TS
mE A RiEF. L, HRAL JavaScript
AR T class iF4], {HHTIWEEHE o E,
CoffeeScript 3 % f & £ {8 ] JavaScript (1Y class
).

CoffeeScript ] class & 5 B 10 Fr s, #
CoffeeScript B i, #RiFH JavaScript 2 J5

class Person
# itk
# Ruby#yinitialize, Pythonéd__inmit__
constructor: {(name} ->
@name = name

# it
class SalaryMan extends Person
constructor: (name, @salary) -»
§ WA A
super{name)
earn: => console.log “you earn &[@
salary} YEN a month."™
salaryman = new SalaryMan("Matz",
1007

B 10 CoffeeScript 893 FE %
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145



x s mmmmmwwn

RIS B T arE . N8R, il JavaScript B4 4 Bl 4 CoffeeScript “MfiT T.H#" ML5E,
WIFHAREVRE — R A FaY H e

B 10 Hhifff —SefRAT B MM T, HeAnFE F200 0 BT LR Ruby —HEFH super, LUK
EHESEPNE @ ST LA Ol A e S (A B TR AR A

A, B 10 by — S8 E,. 7F SalaryMan 2549 eamn FEE X, T R80TS0
EAME =" ME “=>", {E CoffeeScript ', “=" BFRAMBENTL ( fat arrow ).

JavaScript 11, F AR this He Rk 1 F3CAY, BE, this SEME— 0 @) S 8052 14
G Ao A, R HRAEFAPEER T, iR, this FUERMEE, &~
PRl — T RS RS A . FSLE Rt e s, HETF o E N R T
i f Ay kA T E SUBY,  this AGIAE ) HAEMRE . BORE 363G this (9 BEA L OENEE T .

BH— i, TEFE 10 GBF A REL, ARRER A g8 3 R Al 8 S, FRAITAT LA Bl
class Feikeh this 955 IR LAURSX— &, MO0 “@" CaEEAT, ).
class Foo
@number = 0
@inc: =» @number++
constructor: -

Foo.inc()
console.log Foo.number

TEXH, @number BEATR Foo MELHTR, @inc REFE, EiEHE L, TE@xH.

Foo.inc()

B HEARMAITRA. TEEEMR, B0 S aLFAE RO A0S a & H, HIF AL,
o2 i, HME.

class Bar extends Foo
Bar.inc()

Foo 936 30 it th A 22 e 4 A Ak

& I

e PIAT1 Tk 2 CoffeeScript M2 TRERE, BT LWEBINZ4H, BHREH4r R
IIfE. CoffeeScript #5 AMIENS R, 78 %% JavaScript (R R, B T Bt JavaScript -,
{H % T Ruby # Python FE#ETAYTIE, BT HIEA L T M MAY JavaScript THNE Je—i
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34 CoffeeScript
HEREEEMET PRI T - P, MAFRFCHRER, REZFEETSMY
kb Ruby Hm{L5%.

CoffeeScript [F) & %8 #5 J2 il i JavaSeript 85 1Y, 4R i7F4 R 12 JavaScript, HIEk R EH
JavaScript 5%, KibTFEEI3FEE FEEOI LA TAE, SIS0, PLAE JavaScript % o] L5 i &5 2
CoffeeScript FIFIX B4, TibrEIRS BWGERE P, 4GSk, il
R 22—
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» 3 * SEEEOTAR

148

// FEFFEERERESTP PP S FF IR FI TP A I E T FTF PP P TETEETEEPPE fffw

A\

Lua Ji& i EL 79 L2400 P 79 K 8K 220 Roberto Terusalimschy 25 A JF % 09— Fhanflini = . 48
ROTH, WA TRIEH, ISR BN RSN AMREIES, Lua NiERESE 1. M8,
FAHGEER T Lua Z 504 B4 HMH S AR E RN,

WHRANE, REESRIMEHNESRSFHERE (£1), KFETUEH, AR GH
BRI T AR TSR M, AL, LRI BB IR K — 2. RRIRMA O K BB 1915,
e A LRI T F S O AR S, TK (HJEH FAT Lua, e WA S Ruby, BLRA
ﬁﬁ r-:l

*1 WBREERFEENEE

" =B F R B EH W
Fortran John Bacus EFE
C Dennis Richie EzH
Pascal Niklaus Wirth Wt
Simula Kristen Nygaard HEul
C++ Bjorn Stroustrup P
ML Robin Milner 3 fx]
Java James Gosling ek
Smalltalk Alan Kay M
Perl Larry Wall E 8
Pythan Guido van Rossum i =
PHP Rasmus Lerdof &
Ruby B AT AL A4
Eiffel Bertrand Meyer M
Erlang Joe Armstrong Fint L
Lua Roberto Terusalimschy ]

Wik Lua 3X 6], EMSTEPR A" MER. Lua MEEER—FE T AN FEE
A ARE T . ME T RAEEUAIE S E4 Tel ( Tool Command Language ). Tcl (iE &
AR R FE R /D LR, BUER R DA F AP —F, 1T Lua EE T 15 Y I A
s M HRE.
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35 Lua

MR b 3eif, Lua BOMERRES 54 7E ANSI C TSNS Y, S080 T8 & Y ol Bo i,
715k, Lua MR SEBRPLECBEHER G 4, TRE 2 B EWE4EF S T 500 ral.

QKEﬂW%ﬁ
", B1E—TWEMN Lua mH#8BFE, X IT8F - LAt - A
af LATHRL R e - - Br it R4

function factin)

AT end B ETFFE AL £ Ruby /Y984 if n == 1 then

return 1
WE7 WIS, RIEE Lua FIFAIRIEE, 25 228 Ruby EH: L
W MTE— S 025 P, U, SRR def  ang
i function. then 2 EEE BEAY . W FH of S 2 %0 R W end

MESEAEERE, F5%5, print(fact(6))

Lua (Mifk BAAREEA S@ Ruby, HHMEER B HHNES L BF
JavaScript. FlINA R HPHIREARETH ., URLEHR
{EH BT R 855 . WE—T Lua 7R, MEEHAEEAEE JavaScript 1T,

-Qjﬁﬁﬁ@ﬂ
fE i FHMAIE S, Lua 0] LUERME 91 B2,

0 A

Q FrrEE

0 PR ¥

0 F#AY

Q P A& R

HPEERAFHRREAESMHET PHAG S ESIEARR, HEEEME, Lua b
SRR RE SR, IR R AEE D (IR AR I AIE ), SRR T
Perl #lE] @i, ARV E =E—UHF .

P H e SCER, IMER CiE 5 %3 Lua 217 RATET i RO BIE Y, i AW 1%
IHRE LR LU B 5 SR ke i ik

149

www.WereBook.net



x A mESEOTER

@ B

fE Lua P, pRECEFMFAFE . B0, RIAFIMEAPIEESH. Lua M EBUR T — L0
( first-class object ), L ULME{ESFILARIER—Fe, ol LURMESENE . S 8E®, LI
b G (EE: 3

BRTHENEA AR, TEMEAAEE BT function iF4]. 1R 2 R M E L #RH
function i54], FUFAHEZFREY function 1543 BTG EE i) R BGHEA TR 5 Ao 4% S R — RN,

7€ Lua P, i ROCPREEFI AL H ¥ &, BB T m et SR S haE. 6T Lua 4
BLI ) RN E, IRANTIE ST

- -
array = {1, 2. 3}

--luadhdidn g 5l R AL i
print{array[1])--> 1
--#A MR EE R HBRAAEF RLPer])

- Efar)E print(#array) --> 3
function ain)
printi(n) - AMA A A
end hash = (X = 1, y = 2, 7z = 3}
--Fh R A Ak
-- Mfiss¥ ¥a print(hash{"x']) --> 1
a(s) -=> 5 B A B )
-- dittypela) ERadi g a s print(hash.y)} --> 2
print{(type(a)) --» function
i P AL
-~ dlatwi 0SS E L B4t - = il ik (3 Ao, T
b = function (n) array["a"] = 42
print(n) - = il ik e, T B L )
end array.y= 55
- = AL WA F A BTl
- Tekfea—Hit {78 M print{array["x"]1) --> 42
b(5) e print{array.x) --» 42
-- HEbHANY M AAEERERLEEER" T
print(type(b)) --> function print(#array) --> 3
B2z EE® B3 FEE

o %

Lua i A 8EEREE (able ). RE—FBTTLALHERMIBES DY, W&,
AT X EAY D EREE A . JavaScript PR I F LM n, B0 RS
RSB, B Lua SR B0 Fe FIECH T -5 30 000 A S n i e . 1@ o e S et Fil
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2.5 Lua

Pl e —EnifTT, BR T Lua LISMEAT PHP,

KTRAMBPIRATIHIRREAR T R, WEEEA IR, HEE
AR TR E R — G ERA TR, 1T Lua BREIELERRT, BEIHTEEER T E B
IR AR AT LA 2R R ) R

Lua PGB EME 3 R, SEEENE, 7SR MRSHETHA R,
AR A AR M R AT RN 1 FFUGAY. 0%, LANIAY FORTRAN HI Pascal ), ##HMET |t
M1 IR, B CIRF2Z)E, BT, BT8R LM 0 IR T, MR E S .
FrAlRMBRADCENT — 85120 0 M Est, X PmREARER—T 8T E, M
—ER 0 fYI BT ENL Y, X — R E R .

A, A — i e EEGE T BE , IR RAE Lua bt 350 AU BE O #AERF 27 Bf, | “f
HE” DAL (OF ) B¥CARERG M cE, mBEPHEVECENAQSEESD, X—HR
R,

O\J_r:.ﬁ
Lua AR SR A — R0 I 3005, IO 5% 2 2 i 2 it 70 & ( meta table )

R —FAE AR A AR CHLY . Lua th AN B SCHRF 10 19 A SR T e o L3 A @ A i
Horpo SO Rl e B, 1 i A oo eR MO SEHLA

EEIRAR VTR B R4, € Lua b, FMFP 52 SCHARA 8o ST RGXEE—Fp
W, XEEillid setmetatable() PRBUCKIATT. BHFRAA S, AE CEAEARIRE, £HER
FTRRTRAERT, M4 SRR R 3. B0 2 SRR BT AT (0 Ak 2 L MR S 2 Y
MTERSE Y, (H TFRE T 08 a TP A SRR, Lua S8 RITFRAEIITALR,

fhn, FEtiTRocES Y index FfFh, ALFPWINT . %4077 wble[key] Tk pt,
HeLeiih table RACFRAYE, R P HE ¥R H bR

A table 2y SCRr AR, WA ICR U 5 key HIXTRE A9 0 () rawget e 8 ),
WRRPIFEBOTE, WEOoTENZBF TR R,

IR key Fraf REAYTCEAAELE, WHUE table A9JCF, JEM table BoC Rl index i3~
JCE. B index JUEMAWAIE, WLEE[F nil 55, fidESLEM,

5 table ARLERAIFRM, oM table BCERP BN index TTE., I0H  index TLEMH
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B,

F o F

A REEEMARER
] T

Br@lE, WAR able A 32FF index HiF, P --table[keyl® Ftable[key]# ¥4 am
HHE, function gettable_event(table, key)
local h
MR _index ERMEN— AR, Mg ' PetAVTE) — vtable” then
table #l index {E A SHW A =R FW, W I% % O SRR Y- g

h = metatable(table)._ index

EREtable, HIEHECE (XTHEBEEE R 1f h == nil then return nil end
Vel R, I HE key BIt BRI ICE . IR

h = metatable(table)._ index
if h == nil then

A AR EHA Lua iS5 M3, WEE error(...)
4R, BA L, XFEMEE, om0
LIRSS 4T i 1% 4 . if type(h) == "function™ then
return (hitable, key)) --call the
Q AEAFTEALE ORI BT hangl o
Q &0, Ao PR A R Ay " r:,-:urn h(key] --or repeat operation
FhMTTE, MPERTE R, WE  ong
HizeRE . end

O MR ZOCEA RS, WHBZooEME B4 index BEFLE
table SBRAT S04 Fir X W 9 ok PR 4

Lua Frab B 3{E— i ins 2 k.

#2 LuafiE#

X & & " W & &
add ik (+) LA WA B B R R o R
sub Mk () [ I
mul Mk (*) ] k-
div BREE (/) [ I
mod (%) ] k
pow () I
unm B (- ) —
concat (L) LLM 22 B A5 P R e
len SRACHEE (#) —
eq (=) Bl . R
It T (<) FF (=) W)
le IFETF (<=) MARES_ leMHEE I
index JIHE (1) x| “key” | HIxkey ¥iooid K iy
newindex BHETTE ([1=) F
call e S0 —
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3.5 Lua

& ik AR

WT 4%, nRIEZNFER, PEEEAmEmm e, HRt2AHAa%.

I 1) 0 S R A A R B R R PR P B . Lua b, RN SR S SO E A9,
Pt G G A (T B, SE TR, AR ITTE VRBOTLAIE, WIATLAE M AL

Lua 0] LI EEL .
obj.x(foo)

X 2R M obj ZE Rt PR b L LA x B AR, FFHF B R B TR . ROk,
b Z A LAt o ) 3 SR P R R T .

Aat, ARl 0FE oy ik R R B S, DA e SOR A LA RHEL

e, objx XFMA A, UK HR2H A obj BUMHE x X eRERTRBUHRME . 1014
KEHWEMRET P, FMEMEEEL TP, MARC BT RMAT R P . £ JavaScript
MRTHAAET R, RUERSCESEHEIT R ORER, ik Sme 43t A0
F Ak,

i, 75 LuatF, B TSEBLXHEEM A ERENG, WEMATCEN index F4F. 9H 4
A8, REfETRPIEE  index, X4 key AEEBESFIA _ index ¥eitiTiEE.

Fit, RBEREES XHENRF, oI e

WM RS R HALR TS x = function() print("x") end
}

. e : ' obj= {}
wEX AL T, proto B T AR &2, setmetatable(obj. {__index = proto})
M oobj PATEFE M MM ES| HM, e ilE obj.x{}
proto, XHEE—3¥, 4Ll JavaScript IR TIREN) ms pEimtmyiEs

T ) o S SRR Y SR R S LT

Aat, DR M. 0 AR S B A RO S R SR BRI, T G RS I
VU R (HEORR ) HEmfE . TR, SR mBdERA A T e, O] 3B o)
A TEE .

JavaScript 1, X — X THEMWSRMGTE AT LLE T this 3205, 4, 7€ Python Wl g 77 ik
ARSI aai ) /O R, MR “HEXRT, SRR, &
L B8 L7 PR 55— 2 B BRI £ of BaY U8 L #R e
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k. 3 ® REEROFER

154

B2, Lua PEEADRT Lua #ER T —BOCR R RIAE RS (syntax sugar, L5
eSS 8 B A5 A ML ). 1F Lua b, XFEEMEAL, AHEEE R T E e
=, .

obj.x()
T Je (o FH 0P T 5
obj:x()
XL Lua RERINANTERE, BN
obj.x(obj)

MR WALRBL, T SickMmE s, HEESE NS 280t k. R,
ik obj AR R 2y, FEEMEX obj HREIEH, hE&E4E . HESiCkas
R, REA HALSRAE, SR s S — .

L i, 7E Python SRl {3 FH i ik SO SEELAY | 4 i aR i in A5 — 280 R B0M Al
£ Lua FPi2l i SR R — R R Bk i A TB 20O S8 AY . XREm BT A S EAmpLml, ekl A
RS2 P Lua (97 AT

XA TEIERR e AR, fEME 5 eRRE b s T JLAT

function base:y(x)
printi(self,.x)
end

W B W B T T ARG

base.y = function(self,x)
print(self)
end

MRITE base i 3 T — Ik,

Lua (PR T AR AR R BEEN — o, 3RS SiCkE Layhik. £RAMeHSdb
WOAE B S C A TR, I, 0 self #0409 B KA SHOFE i, SHMINTFRS
FEL, MEE A PR R R . U HAR A AR F b, i R RO £ R
MfFRME L, PRERRE. A, 7 Lua B, LR85 ENNSHEE L RMIER
T, HEEE W RGO TED I, 3t P 7E S (] E oot 4 i ) 7R
o
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35 Lua

o EFRUGE

LR A AR AL, FRATT TR T AT i e S g R R TR RO IR (R L YT RE . PR, iR
Wil , (A XSIRER AN, A FibE T I aE T, RITERSFNT—TF.

TE SR APk, iRl PRt fo P i ] LA SETC Rl R 2 A 1 o TR S A 2 A A,
2 o BAT A o AL, KA, 7518 Ruby EERET R MIE T P, 2 TRk R A T E

Ait, HIEH Lua fAROLE, HRETIORE, PREETHRYETMGE. TR, BRAEX
FMER T R T IR B i 1) A BRI (B e ), XERACHEN—TTH,
B TS 18 Lua JERGAOBLE], o nT LA 528 i e X 4

--Object A A Ry L
Object = {1}

- - o LAY o B A ik
function Object:clone()
-l AW R A
local object = {1}
e £ F XA
for k,vin pairsiself) do
object[k] = v
end

- - A

@ L Fwclonede R R L SHE M A &M
-~ THTEFE At £
setmetatable(object, {__index = self)

return object
end

- -l Aent B R A ek A H 2T R
--#st Bt initialized it i ik
waE L

EE luammHRATR

- - fUiF R T R A R
function Object:newi(...)

- = g A A A e A
local object = (]}

--WFH W F RN B EEL Hself
setmetatable{object, {__index - self})

--feRuby—# St Binitialized

'_( P 1*—**-&*“'&#*&
object:initialize(...)

return object
end

--EHAn A

function Object:initialize(...)
- - B Rt T eE T A

end

-~HTEARATERMFH LA RFERAFEY
Class = Object:new()

A3k, ERTHERM@EENQEE D, EQIERNSE, W THRABMGTE, HEZEmRE
fRER R RH. Hik, PGS — R Er ST iREaErmis, HReE—1rR
FHACEREN S, REREEE, k5 HIE SOk A H e AT L T .

SR, REEOGREIMA TR T A R, HikSks EHFAaXaR “BAUEEN
R, RkEfR - MERTHNME, e —HEENE. T FERSER T -, B
ARt TR, — MR QIR R new HEE, B — TR EIEN R RIAH clone JiE.
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s J» mmmmmmon

clone FyE B FIX REIRIA, TURMES B 0 SR TIZEN, BRI
HREEREWICR, PR IEGRT SR, D7 e i A ) A 3o e e Rt o 3
Fildn, AN FRAMRPENT HENE, ROFEFIP ORI BN,

Fi—Jiil, new LR MBI 690 &, Hilid initialize ik TGk, B H

initialize JFEEEU L, JEEE T Ruby Mikit,

XA TR LM MNE 7 B, iR shiig S s,

-~ WA kAT R
-- BlEATFUE"HEMPoint
Point = Class:new()

- Point Mok

-- RE Loy

function Point:initialize(x,. y)
self.x = x
self.y = y

end

-- A Point &8 F Emagnitude
-- A5 KA EHIES
function Point:magnitude()
return math.sqrti(self.x*2 + self.y"2)
end

-~ HlskPoint &4 &
- Xx=3, y=4
p = Point:new(3,4)

- MIATRET AR
print{("p.x = ", p.x) -->p.x =3
print(“p.y = ", p.¥) --» p.x = 4

== #Xmagnitude()
-- R ERTEFHEE NS
print{p:magnitude()) --»> &

-- BARTPoint#iPointIDEL&HE L
-- HTHRTEE LS Fcloneddf
Point3D = Point:clone()

== Point3Ds B dhdndsibF ik

- BTEREMT ] E e T 2 B
WBgL-

7 mWexsAsEmHre

156

function Point3D:initialize(x. y. 2}
-- FMEEYinitiallzed irar a4k
-- WMERE - AfselfHEF &N
Point.initialize(self, x, y)

== Point3D& & Riss
self.z = 7
end

-- Point3iDM#magnitude()Fik
function Point3D:magnitude()
return math.sqrt(self.x"2 + self.y*2 +
self.z~2)
end

-= 4l @Point3IDEMW
p3 = Point3D:new(1,2.3)

--

print{*"p3.x = ", pa.x) --> 1
print{"p3.y = ", p3.y) --> 2
print{"p3.z = ", p3.2z) -->» 3

-- M MmagnitudesF ik
print(p3:magnitude(}) --> 3.7416573867739

-- #lE—tpIt#E A

pd = pl:clonel)

-- AtbirE

print("pd.x = ", pd.x) --> 1

print("pd.y = ", pd.y) --> 2
> 3

-- W Mmagnitude o ik £ 40 F
print{pd4:magnitude()) =-->
3.7416573867739
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BART RTFERRE TR TR, GEIBMTETEMADEES @R, Rxh
A EHESE I 36 B 45 AR

& 70 Ruby BItER: (EEH )

LHBA K T ST AT B0 Lua, EBGUCRE TREMISHHA . SHERE T, BT HEA
SRR Z S, Hof—RE A . e BRSO AR, TR BRI, e, L
TECERE I b m e mie . AR EER A T OCRTIEER Ruby HIHL, BB s S

IEAZHTAT LY, Lua o SR AEGE 27T 00 0 QR ER . (HRICRMEHTTHRR, (i
JEAE R ERIFE R S —EE . O Per] S8 T 6] 02 S LR 2 A

WA, FRRR, RAMEARAE, AMERIMEERD, ST R RN
MR, BAREMEAIIERD, Hdifk— KR, WEENEATE bt — R, )i
BATFHAEBIIRES . A HF IR E R R R BB, X — S E R R

HAEW, DIREMA/hET EASME, A, Lua o] LU CiES AWM EINThEE, Bk
HIZHHECLOUR R 2L 2, T 002hil S B RIEIRA SR R A TR B kol 1L T,

FIRER LA A T Tel, 3 FHBHEAY GUI FE Tk MISERUBERI 2 EF, 1M H I FHE 2 & E
W2, EEMARMTHANRERE, WRIAHEMAES GUIEFREM. Aid Lua HITE R
FlA ) H A, LURACY =5 a5 S

Q\ﬁ)\:’:ﬁiﬁﬁ Lua

Lua fERBAGEH, MEE— T ENEH, &2 S MR L THRRESRNNIESR
EHEHE—A 409 lua_State M55 LR 2, 5 — N ER AT LU B2 R,
B S A R A FR €5 0 9 T3 S A AR LB AR P A2 BT )t R 52 0T LI EI

BESh, TESERBIRGED, Gl AR R RRRE, T UL B

47, Lua B8 EIBCHLARATIFIE . 760002 260 SCmH i SR AR B AYERHT D, A~ P
HAT BT (IO B 3 BVSCHLR] — BRI, flin, 7Egdrdenkeb, SRy TR il B
FA I BHEERFEACH O, RPN T . e AR, BRI A
B, (Bm b AN TS . Lua i3 P00 06 (B) e A 00, {0 7898 0 0 7 48 1) 18 38
K HAR
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" 3 ® RBEFEFOFBR

LU, S, Rt A Lua, A TABISREHREF D, W, Mgl (R
FHEE 5 ) ( World of Warcraft ), ¢ illE{%ik ) ( Ragnarok Online ), LI} FHE Adobe Systems 457 3
A E{R AL P4+ “Adobe Photoshop Lightroom” 2. diF 4 FiX 4 E, Adobe #f Lua 893
A ROLTRERD.

LS WAL, Yamaha (95 A1 8% RTX1200 i A T Lua. LAAT, 3 Cisco Systems 4%
Al BB AR PR IR A T Tel, {H Lua {RUF B0 EHE MIATEE T .

BT R AL Ay, AT Lua R9IFAR ., Web IR %28 . T HKERN AERE, AR,

& 1 Ruby RIEEEE ( KL )

b SR D b A B0 R R P K — ) BE e BE % — T Ruby 1 Lua (9%, MIAAET A Ruby 47ERYIF
Al Hafiz .

Ruby AR MMM ATES . LLBRINEM S D BARTTiia9. $H AR
MR FS, BUERRATTHE, EIETI0K, JUHRTEA T T R0 B s e M ke 3,
- TRANRE. BTXTREE, £-THRh DREN— WS, & L BESEEn
W AR M AT R R AL, 7E Ruby tRARIER R,

AT MVM ( Multiple VM ) A9%b T 0] LASEH XA )8, Rt B A B e
R T B — o]

Wk, LA T Ruby MR B L E— -804 . Hli Enterbrain 4> 7) & 0945 { RPG
Hi4E A ) Vebikig A T —8 i RGSS ( RubyGame Scripting System ) ) RPG #gf TIL, H%
{55 - Ruby 1.8,

sk, FeRr B e AR, REXEATIEPEESY “World Cup Trivia” #f
AEHLH, kA T Ruby,

WHMESHARERIE® ., EfEASAEEL R S FIHE 7 @ Ruby SEMEE, TRk
ARG, HINRW RB A BN AHBRFP, Lua GRS AER, X—5EREE
A

(D RPG HilfE M ( RPG Maker ) J2 i Enterbrain 457 % 1% 49— RPG ( f (0300 ) BIfE T H. M 1990 4ETF1S,
ETRFICSEFRFM TG LN TR, RGSS 4 #hn AN M 2004 469 “RPG K 0l Xp"
RE A '
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35 Lua

\ﬁ}\:‘:ﬁ Ruby

Ak, EHOTHUEEERET, fFEirAXSTd, CPU EREEMAFF R SHEIrE LIRS
TRWEERDCE. FHaS FHAMEREE SN T AL ZATE PC, BMERNENL, HAEMERD
SEMPCAMLET T, Al LAMERNREEERHGTIL, HAEGE., FRthEArugm.,

HER, WA ARSEPORE, RERSEOMLIGERATFE B . w5, 3
TR MR IR A RS P d Dl T — Al EEEA . Hikk, S 7T R, Hep
—PH AN TH, BERHMSERNREGS .

BT XA EHEY, TR A S b AR 5 F 008 Ruby SIERFRTIH, ESpRa
R HAESH A 2010 £ “HEQETE A EZSE". ZTEAMFEHRSENRALES
B R SRR T, BOEaf R TAEM R kS, X155 Ruby 3T MIT £ ML
FET IR, i “mruby” BEBEN ARG IEICES, W F U] hips://github.com/mruby/
mruby .

X5 Ruby 3 9F F 3R 8L 904 A9 Ruby, il & LU A S8 i, 34 307E (Y Ruby
( CRuby ) Frifif#h3c. SE{% JRuby MM ] VM -5 3 Ruby iff & ] EHEPTREEY D E—8E, i)
57 Ruby ¥R E AL, % Ruby 8] BE#EFT A9 X — b .

R i AT RE AR 7, BRPFA R B A HERE, 18 Lua ROFFLI/DRREAY 5| %8
i o] R R PR AR . 45 OB G R ket .

www.WereBook.net
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x Jx wmiEmmmmn

160

“REBEBRIAR" FiC

EAEP, ANEFH AT -2 (ERBEAYNER) i HEMHET, 2R LI A
e r#H@EET, LANHFEAEE, FEMASHEIAEY, AFUFHRBLLH
—dpy A EETHE, BRAMNARITASTE, EHE, AR ESHRMENFILE,
ELFHMMERFET wfdiiEs, AL RELit it tPaiRids (R
Ruby ) #9ikit., EaARXE,

VLI AF O E A A 6B T, KoM EHEENEL T4, S0 M A R 6 W 5
EEFEE, FEERSF, KEEENT, A8 “RENHFPAE” F, T HATHLS
RAEEI R R, EMEMS AAR, FHUERALTE,

it eyiEE, AEMMdEY, LERKHL, ELFRAN A4 M, EifT
vE fo LuallT &) 30,

v8 &£ Google Chrome | 1. & P &4 47 JavaScript 5| ¥, LuaIT A F P iRt @G
AR & W A8 F Lua 09 Bik AL, X AR R A ) AR T A IMAT IR AR SR ALY 4 4
LA ESATHAEAVETMALGSSFA I FOME. SiSRHEFTHERE (A
EHAR) —H A “HTENSFNREAASEDEE, mEETHHAASDEY,
Ak EAAREARE (HFTFATER )G 44580, MALEPREHRI|Fe B hAT,
AL ETR EHLATTR T, 45,0k h el AELEFEHN 4ot F. XKL,
£-#b i) W35 49 JavaScript M AEA KL A IER T LM RT, CRAAT AR EFH
B4R,

AGHEET, FREEAELASETHRFNPRENFTOHEM, AEFias
Dart, R Ae)HFEabATob, 2@ Dant XA R A EBHRYE L, ELREFHHSR
UET—MHANEASEF, I ERBFTHRULTOFTAELNMT,

FAEZNLEPLERT ETEFTH 28, Hiotk Ruby —#H A SET, =255
FERERBRB (E—040), RO EHELERTAT (immutable) . X
A EHHEF LT (A2 Erlang) 94542, 4o R o Ruby T H 6@ a R s S hah
i, BN FERBE—FESH MR, LEHARSHHROBFITR? ATHREIETH
% Ruby, EHHBHFFENGET, SALikAZ PHIEHFAMEINE— TR
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y HEIEI I T IR E I E I P IR AT PR ERE R PRI I R T F PR EFEEEFFEEFS HIJIHIHW
F g 4-1 ] #EE

/Kl{d’iffffff!f!ffffff.l‘f:’f!!!f! FAF A T L

AN

A 05 9 Bl M A F S ) S B {8 A — 045 2 “How Much Information?” () 8 48 £5 3,
2002 FEASSHOLE A HAE S E L 5 WFY (EB ). Horp il (Exa, 5E% ) JE 10 49 18 Yok,
AU 2 1 60 YO A HTEE . ENTEE A 1R &, I8BT4 58 T Kilo, 10 /9 3 7 ). JK( Mega,
10 @) 6 W), & (Giga, 109 ). K (Tera, 10 #7128 ). 1 (Peta, 1089 15 IH ),
¥ (Exa, 10918 %7 ).

IS, SR A U R BN, 2006 AEAERIH BB R IAT] 161EB, 2010 4En[ ik$|2Y
988EB ( #9%T 1ZB, Z 5 Zetta, B 10 69 21 YN ). X BEmRE . AT 1 FENFEEHD
FPEEE, Ol T ELEF 20 e SRR A2 HEE BAY B

A R R . MEE O, RO (E MR IR 21 e ah R, ERH
I L A P NG RN

{57 BARE I AU 2 B PR B i s 4 (R RE,  FRATT -1 A BT A A & b e A W fn
FER I AT RHLAY 20 40 80 4EUHT, fRORUMA —RCRA 5 34, mint 320KB 9 “ K
FR", SRRV DAY SEN R R E R — TR A

PRI, 7E 20 4FLUR, IRBTEEHI0 e S B O 2H 160GB 2 £, HIX4T 5 314k
LR 50 Fifiv. BEONBAERYE, XHEFRET 8 MUARC S aia S R A SR PTG T, MINIFRE T
=T, BEETFLFFNR TR, REZFHRERA 3.7GB Z £, i eeipha 7 ik /£ A i
wem.

& fEBMRER

MR AP, RERREEL, BRI LS EERANELR. BT % LR
MR FFRT IR, LRSI K et b, SR — e R S 0 WA B
HIBLER

ERC AR, FRT AT S TV eI E], 0 SRR AR AR e R, iR, X
EFECHERIR T, LA (R TR ) IR T A R A BESE AL, iiE
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:4: FHHMROSHE

JEXFP RS, BT T SRR e T WA A A

A, fEdik§ A a it R, (FR AT UCHLUE P EE R, Sk - marnyile,
FE AN M — FE AR A A A T, B R T LA (LR ) sh v O 25 R T B B B T
A3 LR R A KT

e SCHEFAL L —FE, PISRARBESOIZ G RO IR, 1 B it 31 9 A3 Y8 T b
TR, X UEE H R AR R TR R .

BT R BRI 09 A A LB RSB TSR IR R R B R A R e
PR AN . R RBESE, BRI B .

FE T e b 2 T RIEEA Y. M/ EORIR, B ient iy b 5 B0 T 2 i R
b BE, MR BIEE R E s MACRUEE Eoleiie, =4 T B R A S R0 i ik R () R

HAARR, AR RS MR, EitW R 0n 0, REARE s iits . i,
AR T B A R R P A B R, IRt R CHARAY , SRE RS OCH, wia Al
LA T A A B8 AT 85 et A 45 Tl [ A, X T 4 ) B o R0 500 B T4 %5 '

FERN RS S BRG] T, AF & TR e Rag mE .,

o ABMEHER

Firif i dle, SUEERIEPRHEL
St A &, f LAY B A R 3k A
ERPE IR, TR LR A 4R L ST R
FUEE I — W W O e e PL R T G A
PFREERTEL T, 2 M M — R W AR R
|

ke SR A0TSR O Y, " LE
R, MR QOEIRRRIE R, £ e
WML, EHRERT O0). O log n) FHBAN, MLZT Om) EREIH (K 1),

(D B E AR Ok K 00k ) e RTINS R nl KRR T A% A R YT fE L
( BRA5EE )
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41 TIH Rt

B ant, BEESCEERAE I, ARAATEHEEBEEZ AR, Bt 4aMB i8EE T
e NEE 05 #, B4R 4GB (=4000MBY ) BRI E 8 4 20 b, XBfEE SR
B L B 20T, MIEE4TB (=4000GB ) ¥4, i FaetEiEfF W Ee X,

% Google S8 % 5| SR ZMEER, SOL TB S, WMik®B T PB %, FHikEWE,
FH s e e 1 R IR . IRA, T XEEat s RyE, B i ] i X g7

e\:{r}-}EEtﬁ

Mt B, AR mrI M, FRaERRER, EovME b RAET R A
srZzJLEE a2 LR .

FEXE, Wi A—EE-ENERRT, TREXEEERITR /AR, Sk
e 2 (S HR R TE T B O i ) S

A FRAT AT R AF a0 A #, SRPEARILT BME—ME, HEFEE, KEVEWMET,
R MA R R PEATER AT RIASeRTR R, A SRR LR A
BEWL, B, BITPRAA—FREANTERIE—/rE5E | (binary search ),

(R Ak AR R R AR, BdRZEIfFFAERANGR, BESEBINCRENF. FIH
B—ERE, A9 ER AT LU EES] O(log n).

AR Z RO MRS, W kA RN EP R iR &4, § 7, HEAERMN
A SR AR TR G S BER BT e, HESRA=FeTiE: MamsE; v asi; &
LRI L

MEHFNFRRCELD], FRMEHT . W0, HTEEREER, Bl TAHRETER
8 2 SR B O /IR REAT T HERE , PR B G R0 R 0 G S e b s O T, T ) B —
UK, RZ, W—EMTE/DAE—F. il — W el LU iR s h 2
FERA—¥, RSSO ERE, B gt R iR,

X AT Ruby SR 340 2 Fras. P2 i UM B — 2 4 HE P B data,
Fl—~ 8 value. NS value 7E data PAFTEAYS, WLE BIHAE data PROTRO BTG, A
FFAEN]EE [E] nil ,

@ XTFK. M. G SRS rATE, 37 1000 fFEM8 00+ 2t B 1024 HrM e "ML, Einilfi
EREHS (HTREREES) -BEEN TR, FEER i bR T i, K, R
1024 fidh i 0 — E@ O, AT A0 Ki. Mi. Gi TS, 0 “320KiBT, B ESE—BA R . (JEEE)
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& EHHEROSE

TR R RE e (=]
A8 BherERAK, (HEER
n (IR, AR .

F 1 N T B A O S Y
hn, log n pOMEIMES. HEA 109
HAREL, n Al log n RN 4.3 45,
B34 100 A8, 2505k
#7T 72000 5.

ik o] B A S, N TR R,
Ak A F A S B R — WL L,
filfn, 1986 47 H WY Jon Bentley fif
0 (BRI © ( Programming
Pearls ) —H5, 8Ired T ik

def bsearch (data, value)
la =10
hi = data.size
while 1o < hi
mid ={(lo + hi)/ 2 # Note: bug inm
Programming Pear]
if data[mid] € value

Tlo = mid + 1:
else
hi = mid;
end
end
if 1o < data.size Ak data[lo] == value
1o # found
else
nil # not found
end
end

B2 —4akEHERN

TR E., BRAHRFIRFEIET bug, (HHE 2006 4, (B EE H CEA, RRESEMAEES.
#£1 O(n)#nO(log n)ibit BTN

f log nllognl &)
10 2. 302385092994046 4. 3420448 190325175
1M 46051701 85988092 21.71472409516259
10400 6.O0TTS52TROEZI3T 144 ToAR2TI0N0E395
TR0 9.210340371976184 [0B5 7362047581294
100000 11.512925464970229 BG83 BR9GIR065037T
TN 13.815510557904274 T2382 41365054197

X bug KO TP 2 #9585 1T Note FERERTYERY ML Ty (SOl ) PIELRAFEFEM C1f

AEREM. 1EC R
#e¥E i Cinteger overflow ),

. lo Al hi Z FF v] el d E SR B (R, SFERY bug #FRN

FEit, £ CilEET, LEahizs

mid = 1o + ({(hi - o) / 2)

B b . 7E 1986 FFAYTHRNLE, o2 A RO E A O AE R P W, [Hk,

TETR

—EBfEp, #EAAEERET bug.

@ { MBI W 2 MP it AR HEd LR T 2008 SR AR, BEAY . ShaeHie,
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4.1 AIHEE

P LA LIS RSN , Ruby PR ELAT “RERA RO XS, BN RARRESA
sl A B8, Eitk, P 2 7 Ruby B IF P EEEA XFEAY bug.

& #FIx

WO FLRE R, MBS ERYIR, BV ELEFE—THRBS S
e B A B 5. Ruby A5 —Fh42 0 Hash M EBIEURE S, EMEEIIR. MELS LEF,
BN —Fp R AR R 2 5 | A% , B th BB b AR "  {H7E Ruby H1( Perl HLt—#¢ )
MR E 3P Y Hash. MiAHN HE, Smalltalk 1 Python FP# 2 T Hash 4983845 #0887
Pl ( Dictionary ).

AR T —F b m Aol HFE e et S 8de R oem . dak2i,
H OgHERFORIEEEE O(1). JoiBRER B el 2, 17 [a) Forb B SCE 81 H w2 — 131 ],
P a0 AL i i 1, MBS oM.

TRV FR, WEREG—T "HERET, H TR AT U — BRSO (e B 8
FCH) T T AR

O MNEERBEME (0 ~ N-1) fsks
O kil
Q A5 whze

CRE S S AMEREE R AR ER | R EATT RS RO EAS RN ER . R
Bep3e” MR, AR i A R A9 EAR A B0 R O E AR

1 TE R — 9 oR B
BF, R, TR0
LA MBI e Y S e def hash_set({hashtable, x, ¥) g S350 40

hashtable[hash{x)] = ¥ bk IHN)
(B 3), end

) . I def hash_get{hashtable, ) AR e (R
F T HCPR 0 o 3 4 Ehasﬂiab?i[ha:rﬁl{x?] o Ve 3] Lk )
w5 |1 o] $0EH 0 3 P s ) et () 98 end

RO, HIEAT LR, B3 BESsEd®
R AU e AR O1).

A, R EEAXARRATER, QF 3 SRERMNEP RRARAEELTA. FEREH
A e, REGERT AT P 3 ARV R BT R B B AP, BT e R

hashtable = [nil] * N - A SR
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168

SRS R ECERAR R A (i, IR REGIER B R— —MXE, HKAH
HIRIEA T AETR 2R Y O Qe , ARIAEERIIH MRS EO R, By “rhge”,
fESn s R, 20T ARSE R X (i 1Y whi

Eﬁﬂﬁﬂ¥ﬂ¢.ﬁﬁ#%ﬂﬂﬁﬁﬁtﬁuﬁﬁﬁﬂﬂﬁimMMﬂﬁﬁﬁﬂﬁm
(open addressing ) PIfp. GEHbhEsE: RAHIHHEBIIMMCEFRESEED, ML TES
Bad@hn, O bR 0 EE R et BRI AN, BRRE R T HEREAYR S

AL, FURTEE BFRI AT RO R AT b, SR TR0 R SR, TR O MR AT L He e i
HEEREAY T AN SCBL, Btk Ruby () Hash 38R ) T SORb o il 3

AT, FERE R A BB rhgEnt, AL 4R — AR BAR A S A (— AR Y
W) FHR% AR IR A i, B HEE DT, BRI A k. H—REi, Ok
MR AGE R T, S E&# T E R e — 8. Python AYFJLEE B R T i b FF it b
he#: .

TG, EVTFIEHRE, TURESIERTRARE (/) R e B 88 i SR |
ME AR, EaRERD THSI bR MR AR RO T, TR, oTLGEE T
Pk FHR Hir

(1) HAEIE (key ) HHFI

(2) ANEECFHE SRS HH R AR ( S0 55 Fc9) £ R A M i 4 3 )
(3) RS8R 3, W{E %M iR

(4) WA AR, S R P AR s

(5) AT —1-HsiE

(6) 3B 155 3 HEf TR

H TP RO B4 A SR A A b (o P ) SR AR O 0 P O Ao, ) L T 11 1 s [
WA, HICFETERE EFER R —m.

A, EEOTERARERREN, EWARS. B, A A b S i
EoiLHIIrh R RN EMSE ., FoEIF R bk ikh, ¥ e RS T
B, X GBI T JORk R R A R R A R T .

SFF TR B9 S BOF WO, QPR R SRR R . — B Mg, B
AUE TR T — R AR, T WA SR A ab B R () St 2 W . B, 7 TRRC4
IROETh (R AR R R — A i

HIK, BERAOMER RO, o FAEOBREE S, —RATEME AR 0T E
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RIRTE—EM, P Iek e s Wb a8 . ZMBREER, OUO0H MM PR S i R Pr e no iy
B R R A .

BORE—3k, FFRCHLEE R b A EBTURT BE B DI, MM S BAORFAEMNBIE TR HERR. B
i, ARG EEE , AT SRR R AR EE D — R ERRARE, B A (SOOI EUE )
{HA W T — R,

B B R PR BEEE R L, A R a b etz . BRI AT AE —Fh B
R R, W TETREE AR g AR REREEUNY, B4 Mm-S i Ry
B, AN F A et 2o A R g, UL T R bk P SRR B BEORET, BT &0 ppgE ]
20T 00 o 3

TR AWE A, — B ehgeE, SR E R SR FHREAE, FEikEEssl o)
Ao R

i, FELRMESREIAD, SR AR RN AN el R, e
MR/ TEY, MMiS D4 FEUKF EREF O() MARRCE. i, 7R HEEhtiEn
Ruby ) Hash o, 2npZer=4 (SR B IS 5 0, SN FemE, JFaion &
PEFTHCE . Hh, TERRIFFECAE R Python , X =4rZ "o EEGRRT, thesib T .

BMETE a9l T, S ERAE R 0t A HCE 698 (BRI O ), it
S0 H A A 08 P S R — R AEL, AT LUK ) e ) B ) IR FE K T HERFE O(1).

HCH) A8 ot (0 RO e e S T ERPEREER, MM ER TR KRN, R R
Wik

& ML IERR

T HFATIH AR 5 —FhaE R T el B A1 R B S —— AR RE L k4% ( Bloom filter ).

A1 g 1 8 2R — o] LR B - B L A M AR ST, s ] LA AR F IR A
A EL A A A A BB A . TR SR T A AT

O % i ] S 8- 8o (o))
0 == R AR i

(D) HF A T AN PR SR B e G P e . L SR R A B (AL T, OO i v 30 PR eI T B . (IR
ik )
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n4: FHNM SR

O ik MEr o #E
O MsRe i (1 )

“MRe AT X RRMEUET TR T RHRE AR, Ak AR EEEeT, e
H /e, M KE8EFR F, SREwAH AT Al .,

At , A R i A8 Y iR B ER B P ( false positive ), HLEEER R &AW TiEES T
EHWOE TEES, MASEE T ( false negative ) BYIRH], QGRS IERR X “BRe
" MR, SRR M HEREE ( probabilistic algorithm ).

A e BE 2R A E A B AR PR (0(1), AR SRR, Bt b (EER
FIHE N 1% ), VR 8EE HWE 9.6 LLFFRY =R, SFEMIIREN, HRrmE G mHEELS
HhET AR, M T, e RS R EE .

A [t RE AR AT & O R B m SR OY EEAFEUE (bit array ). AE2R HERRECEH 99D LR 1A
BV LERR O AR B B 0, ) A ek i s il AR O, 23 B BERR A & -TEEC KT 0 AT m ),
HLAE-EIMFCA RS, HEXREAY R i Ee e 208 1,

T A A P T AT R, WIFSRTREE R £ TEIE, R R
fihHEE—120 0, W] LLHEES P A F R

P AT k- EeRFEEh 1, el AER i T SEAMANLNE, XEHL T H™
T ERE. BEEOZERESRS PRI n, WO RBEFREM k, PLE RN K
hom AR, WR m T o K, we i AR PR (AR 1, MR A w2
A PAYERIHE I -

tesh, 4 koA, BAEEEETIHFEAY tERFECB B O, ERRRECR SR ik, g
FlREHA . MR, = kit/had, HrReSic a e BERt, {8 3o h T rh o2 i He 2 i = 3
e e

TE(G B AT S | 0y AR B B b B b, R R BB FE ML, O

& — A AR IR

170

WA SN aam) "ok &4k, P R akes, AN 7EwHHR R, AmEBRLH
Pef 1] P 5 R A Ak B A TR O BT

PR, (OGRSEEL X Rk, iR 2 LRI FUIE AR BARAE , B (R B A ™= A O 3R
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4.1 TR

HABZ IR ATHE N — S P AL B . i, —RERESL S8 — & ol oh Pirid 4 i) i
th e Rk KA JL TB, WFR Ot 8GB 4R,

EREEMRMERET, RAXHENFERCHESIETL, HLIER TB MERETEHAT PB %
AR SRR R, iR AR,

BB A8 BN ZEE G RIS SR AT R 80T R T B, — & HPLIEE:
AEEAEEERE, RH 100 5. 1000 &5, EER 1 ASHEOLEETEE, 80T LIEBE R E
WSS RAE R, SEE R, THRCDLAY OB BT, R AT e o o O 5 4 B o R e A
B . Google ¥ 20wl MEFHRRMY ., shH T IL-A-M B+ & PC FAHE SRR F
MAREER L. w7 R TR, R R ST RSB T,
A SR

SR, fEEUT SR VLA LAY R A AR, el R A R S (R A R Y
A AR L. WA EEY, fEusA d e R AR YL AT RO R,
fi Google %5 JH 48 n[ $A JLE AR E .

B AT MOCRAYTT AL, thARESE Rl 5% % KR PR AR BLHE
G, B BRBSA LGRS, R, S8ohlm T, BTk
T SO LN R S B B R A T fEYE . R ST ENL LEfTMEEP AR 2T EN—1
B LRSI, A S o U R R IT AR, S R R R i £

@ DHT ( st B3I )

T AT 2R F T/EA %] 268 #5 & DHT ( Distributed Hash Table, #F5=i8#1%]% ). DHT
WA E—ffe e, mMEEH T RESH AR P HTERMOEARNSR. L0
DHT HYFLiEf1$E CAN, Chord, Pastry, Tapestry 5.

DHT M e R S, XM ARG REG. o0, IR p2p "SRt b
v, BB LT M.

Q Hh FHL AR Al R I PR BT Sl ok
QW RrE R, #m
Q PR e R A A O O B A PR (el ) BRI A (]

i, A SRR LI Gr@l ARt AT R AE . eAh, BT RO G, WEE IR

(D P2P, K Peer-to-Peer ( SAFA ) AOHEYS, B Iooh de il % 38 000 Nl (304

171
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w4 x minnrnne

BB E

ULAEdE, G2 DHT £0A, 7650 5T 90 B R 56 & M0 80HE 4 Y Bk — (5 7768 ( key-value
store VR PE-Z B R R 292G, @ - (H7F 6589 T424F CouchDB , TokyoTyrant ,Kai ,Roma % .

fRT AL, o A A Sl 5 0 £ AT 15190 (F) Hash, HBAR A HIFEREZ GiHRND, ©
IR 25 [ et 3 g S MLET . PR AR R IR (5 S mAY s .

KT BT BB 68, B T8 - [HFEM LIS, #9518 GFS ( Google File System )
IR RS A . GFS RIS E Y16 MapReduce 193LRY,

GFS HAREITIER, HAEETE Google ARINEMER, PHEFAERDSLLIE TMES AT E
P, HTECrRMEMMEE, BT (—8iAk) f GFS B&FShigr T B “HFS”
( Hadoop File System ),

Q\Ruma

172

fEh i - EAF AR SR R 8 — 0 F, Tilifr#3E 2 5 &4 Roma, Roma ( Rakuten On-
Memory Architecture ) 2SR KEAVFNIT LA — (EFFMRBEERE, RAERKL A W E R
i B T MR A AR R A A . S F

Q Fr 7 S AR e AP AT BB FE ( In-Memory Database, IMDB )
Q SR A U

Q BHETTA b AT 8aEe: AR 25, 45 Ada -4
QETTH AT e

Q LIFRER R

Roma Jit 2 G i HRPLM AR, ey SMRCE BB T — MR EAFRRESH (B 4), XR

BIFFR AL ML AR R P TR b, X tiF & Roma X4 FRI M.
0.0 1.0

4 % 1 i T % 5] Roma 17 £
—~H - X, e R Y
BOHR R O . Roma 7119
HOE R — 1R 8 TEERAR
MEHT, BT TEAMUETS 100
F B 0 55 P (E S, P
FE O (L 48 R 2P T R

% {Ha.2

®

B 4 Roma #9424y
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41 Ay R

BT, R SR AT R BT AT R AL, e T A R i O R ROk Y,
AR E . |

Roma F—SE R BUIRIEIT IR, FrRATESUERS ARY, 309 &5 2w HRHAaSe a0 4 & %
EUARRIATR, Hik, ST MORIE, BEER AW RF RS Saait =4
AP OREFR A

Roma IBIREA RIIFAES D WAMINFTN, 5 TREBIBESR, SEE %ML
LISCHFIRTE R R . 77— 5 Roma RETEEMEE SOCHIMINS, Bt MMEIRE A H &,
R T EABREL BT A A R o SR B I A R R e B MO (R BAR R B 2, i Sk
iR

T8 Roma SFEAY 2 AU — (AP BESCIR e, SRR BOREREZE T35 S0, o Fc it
PESEBUBTHI R A ARG, 0ZBT 20056 (B0 0 A WO BA I 0. IOk, A IR o T 7 X S 4t 1 ]
BRI, e BT R TS TR 4.

e SFIR A S SR M IOL T, — LRSI R AR 1 S A e BB AL, Jh0d
SREEHIAEAT AL, B2, W45 00 5057 50 98 00 OISR A0 45 SR8, A0S, o
TR FET RRRRRABORD BRI, FIX S BOR T B TS, S RER A
WA

IS R AR TR Ty A R 0 . W e B PR AL M T B A, B SR 00 O 1
. TSR 2 AR RS SRR A, HeR S REE TR T,

i, mTFMERSAEFBOLAY AW Rk UEeE, b TFRREEER S, TaEm
B =B B A T O — B e, S5FF L, Roma P8 RT A e A i — Rb ) Bk 0
S ST (A 20 5 i O A 2 ) e b, U4 1 A (R BN, R4 LA i e
B A R

Roma MILGTETHSMS . RERGHEREE, 1 AMRMAMSRIES S AN, HERS
ka3 e E TR NER R e L

Q\Mapﬁeduce

SRR, i - EEME R RSO RS, TR LTS R, (E
R BE T 2R P AT SRR IR o . M MR P RITBESEMD T, Sk
ETHBERG ., MEFE ., IR, LRGN XA IR AR, BT
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* 4: SH MR

e & de. 1F Google 2% ], il if
MapReduce iX — 3 A, SCB T WA
=%, &b 7 5 ok ) B 8k MapReduce &
¥ B AU AL B E L Map (SR AL ).
Reduce ( MG f5#4EAGTRTE ) AOZH S
FLENET pudioM

[ 5 Jt F MapReduce 5 1 3 #h
AU B R R (R ). SR
i b S DR Eh ORE A B e e AR R Y o
B4, Aaeha O A PR AR A e Y
],

def map (name, document ) o didC—A 48
# name: document name ¥ 39
# document: document contents
for word in document

EmitIntermediate (word, 1)
end

end

def reduce(word, values) — #8000 i7ek it
# key: a word i v S+ 8
# values: a 1list of counts of the word
result = 0
for v in values
result += v.to_1
end
Emit (result)
end

E 5 MapReduce SmE&IHREHERERF (#E)
HiEE 5 XA, MapReduce

ST Ak PR .

O 5 P 55 map eREL
O & iE T E TR A R4S reduce PREK

MapReduce (9727 2 85 AL ki, R4S I0AT Map &b BBV RCRRE U A9 I8 070 i . A4k
B A (R R 45 TR B AT RN S T, ABRT LASEEL e RE I B sk, AT RHRB R 4G
EHEE, ERAFREEONRT, SREER R AELZNE, T TRERNATR
LT o

F MapReduce *ft, 244 E AR, 23028 MHETRL, IR A A RIS
H AT “RAERIT, oA e i R .

Fl GFS —#E, MapReduce thi 7 i, {13TF Google R FTMEICHFHE , ih# T Hadoop
EEERTT IR, 7E Google ¥ BY A4 7] K L MM EEr A PR S S BE E b, B FH Y
Hadoop.

& /NG

BEE (5 BRI RALA H AL, A AmEE e SWITEERA, HAERTABIFRY
Al LA R REFE 2R X R b iy Bk, SRR R T = 2 .
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% Pl P S S A S ..l"..-"'..-"..l"'..l"..-"'..l".i"Hf{f{fﬂfﬁf{f{f{f{f{fﬁf%

/ ffﬂfﬂ’f!f'fﬁf}’f!!f!f!!.-"'..-"'.-"..-"'.-‘..-"'.-"..-"'..-"f’a’f!#’f!f!f!f’f!!.ﬂ"!J‘fﬂ'f{f{f{f{fﬁf{f{f{,ﬂ %

\"‘3‘

JUERT, RESINERWEHAVHEY, ViR =4Hd “FEREMYR". Il HE
HNART, ERE EWAENRACELTE, KIEUA "I TEOASE FEERE”, B
TIT A SEASGHAE FRE"Z3509, ORIEFATE 2-5 Frh ikl oy E e L i —4- 1.
fESRa o, MOIBOEERABXFEMIFESA, ERAC "I n S Elisk", “fT A0
REZEMEHIE" 5,

ESf PR e ARG, thin "X EdEA a8 16 hRemAEeE", i
FF A2 400 2000 SR LLSIE" S5, RXCRPMEEEER S B 10 SERT T4 L m @R IR . A A f
4, DF U Z PIILRLA M A AT A N, BEREAE, fR ERREN MR
MR MBS SRS EN bug, GIERACHER, XHEIEALE,

@ 7% C10K ia)&

CI10K [n] 8 o] Bt R0 R "8R8 AR ™ 5. Frid CI0K A, K& Client 10000
Problem, Bl “7E W] B % £z 8] ] 55 4% 00 & P S ¥ BEE L 10000 ~# B g b, Bl B0 (444 i f2 6%,
Hesh o IE R OEIR 45 " ke~ (o] i

XA AESE, FIREWFE, EEMAWFEDE.

O B T EBMEE S E0E i E P s n
O keep-alive i FE R R A A E K

A Bl i (H 2 B R F P S e g, S ECEA ) RS A ) e b, R R
I B ks i

EAMPEETIEHE . EMAEET (socket) MIRISEEERED, AHEE IS —UCHE: v i B
T EA TR 7E HTTP U, S — A — DB e iR S i T i e i i, 4

(D 7& 0 AW I B RO, oSS BRI 0 S VR, W RS R T b — A S M v (] B P A T I i ML
1 P 30 5 g 8 2 OB P T R = G o
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-41: EHHMRERE

VTV , B S P T A T RS M

J TEGIXFRY, M HTTPLL FFlG, *HE—& M5 884 a0 B4R, Sl E s
PR, R keep-alive HiA .,

ITAERE, PEMIERIAC S SR P O T St BT —FhE A, sl E keep-
alive FTIEFFAOSEEET, MR AR 07 P M HERE 8, 0 Comet, FEME R AT 2003
AR

{£ Comet 1, H PG m IR 8 &R 1k, FERFIRSF2SWN B RHEZE. M
JavaScript F¢ F BV I T R SEAEIE . 15, Y% L IR 5 b B e g S
B, WRFsrikedt i f & P in—R S e %dE (E1),

(RET) |

C == ) g —
BN S EE RS -
[ (mEmmEW ) )

C mn )

B R 98 28 0 o P

B 1 R m X = At
MR RO ER

LATER) HTTP B 1 FIAER FIOMOR Ol SCBhy , BPLA “RIF %" wf e F R
YA “EHR—E W] MR A E, i A BRI TR, R A A B,
REPHIHMARZ T, Aot ERMmAIE P, FEiks= 9o,

HIXHL, Comet DA HLECIR Ay 20 8L T 0 SE P A0 HE RS MUBR %5, (Rt B, ARGk
L B2 B I AU AR 9 AR LAY T4 . ] Comet JE3RULIR 500 B T, 2 4R iy @
T F CI0K [, M5B 55 6k = A4 M. Comer uJ LA LA AT 47 B4 2 4 4 ke B B 9z
T ) — R e
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4.2 C10K j=)i

& C1OK iRT3| 28 “18 %45

TEL A — 4 “RIEE" Y ( Weakest link ) #YiiE:. ISH: M H HH—&h R LI
(EEHe ) HIaYRieE, Hrbmbessn)— M e ol Fik, SeEs iR BT H b A
P — . el 8, SERaY5R R T H bR eSS A

C10K [alEAY T SEAARARL. T — & MR 55 38 5] i RE Al — 7 1 9 S He e, LARIIL
FHAERED, HikhrafERmaslBaRe “BNRNE" BT ag R, Emmm %
ZE D BN RS - EREAFER LT TE PSR, X E R RS AU R,
NS &2 (11 o

FHEEENFEEEFT L CI0K RIEA TR — 8 S F 0“2 0,

Flof TiEeyit B8 RLH AL $oa

HFHELER, UNIX (28 ID B— - Sn 16 8%, wifkil, —&i8 e tFE
A TFFE Bt R i 32767 1. e b, HFRSFHEITEREQR 85 G, FEitn
FRR AT LA E AR R Heax - M i

A, BAER] 16 (BB MR 1D A94RE RS T, g Fiim Linux B55
JE IR 500 32 (S SOk AR 1D AY.

PR R R BT R B B PR LT ATEE T, A £ T BR b e 0l 245 3 7R
FEfEEY, EERNS FRRE T UEAES RIS RN . F—F T8 Linux £5, it
UEFRR B O 48353,

BUACIRAE R R E PR AL e B BB B A0, (IR S IS R AY P A T R
(IR g 3], AR B A A O L A0S, ROCHE AL E AR IR R Y. X
AT B4R P AR SR (event driven model ) Sk 2 AL T .

MiH, Linux SFRGUPHESRECEMR, Sk b aEmE g /e asn L, W
RO B sh— PR R A R R Y R

) A 0 S R4 ) AL AL A9 T B 6 AR fo S AR 0 B e,

(1) Weakest link fE70 3 W — R MR, I—fi il S b A PR o A E S 0ok, M T R b 40 6 1)
—HAENEE,
@ R AV C AR R R ORI AR R TR R S AR, (R
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178

ik R A B AR I E N, R TR A S B R
FERB AR, ARG EE T LA ik, Bt B i, (8RS0 T NP7 8 IR
RT3 W) 0] LLUE A R E R ThEESEf T IE =, (HAE 45 (e kR 25 (B & ik 3y, M
WX SR NAFR I R oy . o, Bl 4, Frfsn, —fdermyg
IMB H| 2MB A G AT H.

S8R, PERGMILEEIIATFIIGE, BME A TR 2R NG (AT ) &
R BEE RS, e BE R R n . SR, IR ARy, RS AU R
HA7 DRAM Ta2—AA MRS Bay, Hik— B oA Fd WE AR, fEREmei
A MELL AR B W B R Y.

YAR AR REATF RSB AFERE, SUOE TR A T A e
[A], BORE—3E, JHEEAYRT R R S B RS R A — R LT e ma R iR, X EEAYHE I,
#¥ ¥l ( thrashing ).

A, HREIPEEANFERBAEATET . JLENER %25 PR % 2GB A MNFR
WAL, HEE, —BAORSEPAE SGB MM AR EN T, EEFIRE RS 64 fifkhy
Pz g, WiFEA AR E, AE I AEEE A T R R R A A Y, SR R
&P T, B8 7IE5eHE, WA ES4 00 C1000K (7] 82 250 fF e .

Flerdr e L OB EREN B2 2,

Fir i SCPFRGRFF (file descriptor ), LRSI S AGE 0T RURES, BN IR 30 L
Fe g E s RM S, SOPFWR A ot th b PR A9, 7€ Linux FPEGARE T, — ik
REFTRESTH () SO R 7 o SO 2 1024 1,

AR FF AW E A — Tl R PR 2 U R T TR, U BB R G 3 fF
R A RRE . RIS, SRR O BRI 1024 EAHME.

fE UNIX RIMERS P, iR MRS el LG serlimit REEFA#TIRR. REeh
PR AT L, (B A R RS = .

SEHE AT AT LA B AT —F 0, H55F 1000 0 FF e S Aody — T bR, IR 2K
— TR R 10 R T, BMEERRGARE, B2 BLEESU R Y RAY .

Eeaf § A LA HG L AT HEAL, 0 select R A ML T,

I FRATRAY, AR SR BRI RARA R, BEATFITH
WH MR, TRIBNGEE TR P A ER R A SRR B2 . 7R AR T,
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4.2 C10K ja) i

0 A O fT R A O B RS I A T S, PSR R R R, B R
43z 1 7 i 2 1 AT

F LR TR AL TR A R AN, (GBS RP R AR BIE AT Rl (R B2 ) B
By T RE PR, O VRO A A R A SRR T b AR T B 22 Bk R

TS, f£ UNIX R#ERS S, 20 I0fRer, w7 RIGEH— 10 select iy 501 H]
S WP T R 75 b Tl i E f R A . select R4 FIH 22 IR A SCPFRTFAF A — 1 fd_set &5
falk, FiRE—AEeteE, PErIEREET IR, SHE NSRRI, AT
S R, s SR E s E, AR RN, 255, R fd_set, ]
LIS R E B PR 2 b, R T ERARETE (B 2).

#defile NSOCKS 2

int sock[NSOCKS], maxfd; -—— sock[1]. sock[2]--- T HEAEHMMsocket,
fd_set readfds: max fd o 8 A &b ARk I

struct timeval tv;

int i, n:

FDO _ZERO(Areadfds): a—— fd_setdosiid

for (i=0; i<NSOCKS; 1++) {
FO_SET(sock[1i]. Lreadfds);

}

tv.tv_sec = 2; Z4rdn
tv.tv_usec = 0;

n = select{maxfd+l, &readfds, NULL, NULL, &tv): «— iiMfiselect R EKMread.
& FiiEMiin, 6 8-dchk, 048,
if (n € 0) [ /% thélh =/ EH-EE AT fdaF
perror(NULL);
exit(0):
)
if (n == 0) { /o ABp} =/
puts{“timeout™);
exit(d):
}
else { f* poh *=f
for (i=0: T<NSOCKS: 1++) {
if (FD_ISSET(sock[i], &fds)) {
do_something(sock[i]);
1
}
1

2 select RiEEHOERTH ( TiE )

BRI, R R B K A C10K (Al R0RE T B AR BRI A L, (EHT select RRETIA
IS —se ), #97%, select YA NABSE WAL SCIHRNA AT B B BBy, &4 ER
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n411ﬁimmma

€ XAE% FD_SETSIZE th, HAPIIERESNR, H—MR1E 1024 1145, B i setrlimit
P TR R SRR R, iR ek select 7 4018 F A9 R ) E o675 31 i, 5
— AR EEE,

select RECWRAIF — - EIETET, W select B, 12 %Ay fd_set ZHfg{kSw e,
select FGLIM Mt fd_set &5 fhc e Ui 52 W 0 0 S (R R 2T AT Fric e SChR b R A kA ki
SCPFMATF, SRR fd_set SFF7S . TR, % Tl fd set TR B s PR R P
LA TR AR, A R b 0 SR T S SR A —

BRI TR/, (H5E o select FR 401 AT WE ML AR A IR MR, 4 g
P SCIHRE R BT, Rl IFH BRI, e % ),

AT R FERY [, fETTAESIB Cl0K (o] R ) 1 FH R P o L S ] sellect B8R
HUt, "TLER epoll, kqueue Al ( FHFAY ) AT Wo B SCPEMG R Y APL, s0#aTLL{E Ak
FHIE VO, MEl#, T LLAs 2 %) 558 50 0 ] select 5T | T A — -~ R T Ao 80 11 3
¥ TE select 9 FBRLLF.

< {EA epoll ZhEE

180

RIS, WURAH I select F2 4018 T3 SCHUA 4~ S L5 R FE AT I, R 2% F e R g
AT — T — W Iy . BIU FreeBSD % & %1 47 kqueue, Solariszh il /devipoll, Linux P
W FIBORR A epoll RIZHAE. X LETNRE LU R — L AERAME T, BATMERF Linux i
A epoll ;X ~ZhAiEME.,

epoll TJfiE & i epoll_create, epoll_ctl # epoll wait iX == 4~ Z 4 il il Ha 5l £4 . L & il
izl epoll_create &t iR FH 6/ 8 W v F AR T, SRR A ORI WA SO R 7, MGl
epoll_ctl K TR FFHEFTHM, it epoll_wait #HTLERAIISM. iE epoll (Y FF 45 2 i
[ 3 FrR. #1 select REER M, epoll B9 ST .

O S WPAY fd S R
O AESICIZE BN d, THESREHiTmEl
O FaEE 43R0 fd 89058, B w0 fd

I8 LR ALY, 78 G A O A ER R A R, BT 2 B Ao e B A A
P REAE 15 3 0l %

Kb b, FEH select 2G0T Apache 1.x #IH, {#H epoll kqueue S5 (1) 3 4 5 ¥4
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4.2 C10K sl

API ) Apache 2.0, {{fEiX—3 FYERESEERT 129 20% ~ 30%.

int epfd; «—— D A£GIEA Tepolletfd, MAX_EVENTS AR BH6fde R L& ¥

if ((epfd = epoll_create(MAX_EVENTS)) < 0) { «+—— epoll Afdelsks s

e

exit(l):
1

struct epoll_event event; o« @4F SR TdEeBepol ], 0308 00 0 i 17 05
int sock:

memset(hevent, 0, sizeof(event)); «—— déftepoll_eventidHik
ev.events = EPOLLIN; «—— *hitBuitirlida
ev.data.fd = sock;

if (epoll_ctl(epfd, EPOLL_CTL_ADD, sock, &event) < 0) { «—— #socketfiui

epoll. fdted M
exit(l);

|

int n, 1; «— @iditepoll_waititiylia
struct epoll_event events[MAX_EVENTS]:

while (1) { .
[+ epoll_waiteé$ it
£—4:epol1Meyfd
# =4 :epoll_eventsifkfiin
¥ =4:epoll_eventSidn ok -
¥ i timeoutnfia £4)
Matetia b b FAEFNE ~/
n=epoll_wait{epfd, events, MAX_EVENTS, -1);

if (n €£0) [ +—— Hilkm
exitil);
}
for (1 =0: 1 € n: 14+) { 4 HESFfdHmW
do_something_on_event(events[i])
}
}
close(epfd); «—— MA—##closef X Hepolldhfd

B 3 epoll_create M 3 R =HIERF

Q\{EFFJ libev #EZ42

BIMERAT1MAIE epoll H kqueue AN, (HENHAIETE Linux 5L BSD 45V 5 LA
REMEA, X — ik A Hardtiti. A8 UNIX B2 F S8 —PiFet, EMMAC— Qe LL ( )
H S B &ET G RFERRT .
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-4: EHHERMETE

182

TR, —SHERMEEI T, SN0 L& OGS Rl 3, SoPl SO fF A e,
TEX e > b, R A KEANAH—T libev il EventMachine.

libev J& — -~ 88 £t foh 14 file 35 1 465 24
I GE fY FE, 7F Debian H £ 4 T libev-
dev 4. libev J& i 2 7€ loop &5 #y {4 p
BE— TR, HREFM (A
(s, sE e —EnE ) B, [l
PRSI, B4 BaR T libev X
wEr . f T TR 2,
P 1 R AR ME AT libev B9 AT
JCEE PR

TR R T 0 X
% watcher #HHfT¥ 54k, #EHE A
R ES i (Fe6 ~ 7247), B
EHHEAWE (F75497) BATLLT,
TR, BUCEESET, e shi
M watcher Hh ik 5 i) 01 R & (55 12 ~
52 47 ). 7E B 95 28 35 3 5 0% 0] 98 e 5L
(5527 ~ 4247) b, 20 EZMNRE
7 P i A S T B S B
W2,

X, RiFE TH SN
LK E T S, B E libev BEGE U5
F | Frm i BT e e a4

1 libevAiT HOHESH—K

® # & T &
ev_io S A L
ev_timer HfutE (nfES )
ev_periodic Bt i ]

ev_stat SCPF R
ev_signal [ 5

ev_child Tt R

ev idle (i

WD = N B L Pa

4

i* Hhed<ev.h> */
#include <ev.h>

[o i@ »f
#include <stdio.h>
#include <sys/types.h>
#include <sys/socket.h>

ev_10 srysock_watcher;
ev_timer timeout_watcher;

/% #Bsocketih il B4k «/
static void
sock_cb(struct ev_loop *loop, ev_io
*w, int revents)
{
/* dBsocketsb® =/
/* fwhdo_socket_readt#y Emdp g «/
J* BEEOFWEWMEQF. /
if (do_socket_read(w->fd) == EOF) {
ev_io_stop(w); fo Ll */
close{w->fd); f* LFfd »f
free(w); f* fEgtev_io */
I}
1

f* E#Bsocketd) el Rk */
static void
sv_cb(struct ev_loop *loop, ev_io +w,
int re
vents)
{
struct sockaddr_storage buf;
ev_io *sock_watcher;
int s:

fe R P dsocketifi »/

5 = accept{w->fd, &buf,
sizeof(buf)):

if (s < 0) return;

f* ok BAEF sHsocket »/f

sock_watcher = malloc(sizeof(ev_
iol)):

ev_io_init{sock_watcher, sock_cb., s.
EV_READ);

libev &) FZE

www.WereBook.net



libev T L) 48 48 A~ [ &9 3F & A 2h {8 A
epoll, kqueue, /dev/poll 53 {FHi# API. &0
ke APTEVATTH], WIS{ER select ST
Bl AT libev, BEATLATEWIHLF A FEHRAS
Ko O FEHTE T .

L4 AR libev BOREM) (- DREN R, 4
401 B (o] 0] R WA BB A R PHEE . T
AR E LR T T, ke RN oA ¥
T, R B0 iR,
AL libev, TEATAH SRR,
oA R s s A b . R — T T AE
T B AR A E), W AT LA LR A A AR
PR /R SE L.

=4 {# F§ EventMachine

MR TREZRESEWN TE, @
B Il REM. Al fFmaEnE,
i —FF G Bkt 9B, C10K (=] i A< iR
Mok e R RS, BEEAEP
WA R R S E E e s, BEAR
A 5E &l LAAIRAFEE CPU MTERE, #RE
A 1A Ruby HLfBSE R4 C1OK [A]EEIE?

EEAEER. 3L, M Ruby JFARE
RET AR R R TR e, R —Th
BERHERRtbE & 1. FmIaIk |+
Ruby 7 R & C10K [o) & i) 35 S sh HE e ——
EventMachine. FH Ruby i $¢ 4 {0 9 B & &
RubyGems & 7] LATR 545 #b 52 i, EventMachine
P e

$ sudo gem install eventmachine @

41

42
43
44
45
46
47

48
49
50
51
52
23
54
55
56
af
58
59

&0
61
B2

63

64
65
66
67

68

69
70
71

12

73
74
75
76
77
78
79

4

4.2 C10K =

ev_io_start(loop, sock_
watcher);
1

fx pfeh il L */
[+ FHRAe08SHE =/
static void
timeout_cb(struct ev_loop *loop.
ev_timer *w, int revents)
{
puts{"timeout™);
[* kg PR V) FHME »/f
ev_unloop(loop, EVUNLOOP_ALL);
1

int
main{void)
{
[+ BRI E »/
fe —ig MdefaultsL Tl T «/
struct ev_loop *loop = ev_
default_loop(0);

f* WM& Bsocketd) GifLeLm +/

f* B¥RAAR, Avget_server_
socketi LM g */

/* socket, bind, #ifsocket,
bind. 1listen¥=/

int 5 = get_server_socket();

fe FHNRFBsocket =/

ev_1fo_fnit(hsrvsock_watcher,
sv_cb, s, EV
_READ) ;:

ev_io_start(loop, Asrvsock_
watcher);

% AR ) GOEY ) =/

ev_timer_init(&timeout_
watcher, timeout_cb, 60.0, 0.0);

ev_timer_start{loop, &timeout_
watcher});

fv WidiERE */
ev_loop(loop, 0}:

f* unloopi A et sk £ FHMEF =/
return 0;
1

libev & ()

| [ ® T !
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[ 4ur EitWet i iam

38 {11 H EventMachine 3¢ 4 8
T Echo ( [0l ) %, ©
Y Eh EE AL B 5 A socket RO IR
[ A A5 o] de, P8R i P 5 BrR .
B 4 vz ] libev SME M FRE B
A1 80 97, XHRRTEE M T AR
GEFRERATENTES T, Wi 5 AR
SEWE R W 20 7. R E
1, 0] L4 %A 3] Ruby B A 85 6B
g,

{E EventMachine 7, [a] il &
L Ruby 53 i 7E 17 LAY,
T 5 #9467, EchoServer itk
i T aA. XMEBRP RS
FILA-hEk, Mmsesl T, &
gk Jit — b Template Method i i1#
A, SEEFNE AR 2 Fin.

1 require 'eventmachine’

2

3 module EchoServer

4 def post_init

] puts "=-- someone connected to the echo
server!™

& end

7

8 def receive_data data

9 send_data data

10 close_connection i1f data == /quit/i

11 end

12

13 def unbind

14 puts "-- someone disconnected from the echo
server|”

15 end

16 end

17

18 EventMachine::run {

19 EventMachine::start_server "127.0.0.1", BOS1,
EchoServer

20 |}

B 5 i&=H EventMachine #8E # Echo BRE 52

2 EventMachineff)mill 75 &

H & & WREs B ®
post_init socket 1% 5 ik
receive_data(data) kikigi VT 2 H e 4
unbind L2 Nl 8 k4B
connection_completed 4 5 i H) 5 P 0 HE
ss]_handshake completed SSL N SSL
ssl_verify peer SSL SSLY siseid
proxy_target unbound proxy JHjH} ¥ Hbx

[FFE S FIRShHESE, {H libev HI EventMachine fEZEE F HIFH R XM AR .

libev i H 9 FE SR LA G S F I iE, MESETERE, WMFERSIMETEN
FHCHEEG, Ff, EEgREraS. /F9, THERRESELFFEHFE. libev 2R T C
WM, BRI R, (B AT LG & Fhak i oy RStk

73— 771, EventMachine $45 I 2 3 J2 P &5 i He A 30  THT () F W THAE . MBI 5 AR i
AL AT VAR, e e . SRR O TN AY SR, PR P A e R T i ]
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4.2 C10K &8

LA e BEAIARAD, (EAHRIER, B R SCRPmS R e HA A B AE R a5

fEh CiB S W FE, libev M ZhiE 4 & T 30 3044 89 U5 #8;  1fd 4E & o ) Ruby B9 HE 32,
EventMachine W) 2 FRe0 50 95 8% . & P ima PSR MG A S, HER SSL In# . X difd
F Bt T B b e BRE PR 2 8] Y 2 R,

H3E, KT libev #il EventMachine 27 H A AESE AL B JC I I A ik 4, ly BT rEREM L,
{HEAEF LA SRR, ARl T E P e, wAnTHER T L s
—HEEICAEARE. mH, BTy RENLR, fEWEES TSI RSSREATT.
Atk F e, libev #1 EventMachine #C £ 75 47 FP L5 h 3 — e R SCH], WA SAFLEAR
WA PERE LAy e T,

a\rhﬁ

7E libev., EventMachine SF38{F oK shBESR vh, dn{al 5 Bt & 4 [0 A it (e AR B0,
B R 7 ] A i S e A A TERy (BHZE ), FERIRR SN T RS, TR,
A Gnfer ke PR EE ( JEBH¥E VO ) MR EEEE,

D 4 A% EventMachine FIPEREFIZOAE Fa A 08 , T R HEH T — B RS VO F—Celluloid.io. ( W45 )
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s x =tumeome

186

7 .-"'.-"'..-"'.-"'f#ffffff#f:’f!ff!f!f!fﬂ.-I".-'".-".-"'ffffff#fﬁ'ffffﬂf!f!.!‘f!!..-".r‘,.-"_..-",.-"ffffffffW
4.3 HashFold

//é,’jﬂ"'f-"'.-"'.-"'.-"'.-"'.-"'.-"'.-"'.-"'f."fa"f!p’f.ﬂ'f!f!x‘f!f!:’!ﬁ'!!f..-",.-",.-"..-",.-",.-".-",.-"..-'_.-",.-"ff,ﬂffff.!'f.ﬂ'f.ﬂ'_.-‘,.r;f,.r,.r,.-"

\
\

41, WAMHET CREBRWEESFICRTG RN “(HaMWEE", LRI B
THFAR I 53 465 B 2 SRR B T ik, 3 T8 H 2 &3 PLH oY 85 B 4 46 o4k B R i o
RO, AT 4 T X E Google 24 A #2 1 A9 MapReduce. T WA 1E 44149 HashFold iF
RER—BhE{, Steve Krenzel £ LM i ( hitp://stevekrenzel.com/improving-mapreduce-with-
hashfold ) to%f 4 1141 .

MapReduce il iif 4 . $EBCEEERAY Map s 3L, HH3IE ) Reduce BH¥, 4k
BT, PSR T R R S A ek

fHXf M, HashFold 890l BE B LRI #0430 Map J5 B804, SRS 05T Fold i F8 ¥ 4c
BRI E M EEE . 2R B MapReduce o — 5304 4{EASER4r, T Map J5 980
{a HEFF FEEAT Reduce 55, 38 i M 63X — BB SS A HE I 0 T eI mo 8, BRI TR B
HashFold. A, BRI HashFold Frm i 5F, (B EER Y EHE 20 E N,

BIME Gk A R, 0T BB A PR S 5 AL BEAYSC B, HashFold (835 B0 &5 # 107 3%
AT A b —~ A i o)

HashFold i Map S B AE ML | 0 |0 document) < Sk KM A4 8% 85
IR ¥E = 5, ¥ 88 4 il key. # document: document contents
value if . #JF, Fold stBHMTT ) foragm aemen
value, 28 [B]—~F ) value. P 1 zie]d word, 1
2n
Fif 71 B8R AL —1~3Z F HashFold i) 5 end
i R

def fold{countl, count?) e— shifififfi7edit
# countl, coumt2: two counts for a word

] i ¥R MapReduce 3= % (1Y return countl + count?
RHIEH, XA ke eresn o
RT, HKIRE MapReduce #i%fE, B 1 M HashFold RSN ETHEREF (#E)
e E MR . T HashFold W ) 800 b HEH S0BIRY, 288, ol LI T
HAt 5.
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4.3 HashFold

TR mE 1 A98:S, Bl — M 9LAY) HashFold FE, OIS ASEERICE— T Bk,
Fo i Ok TE 3 M R R B 5 LAY T E AR R

W T TR, RS E A L HashFold HEIA9&MF, FRMEHRH T LITEE.

¥ %, B T7E Ruby o kM i M & 263, itk HashFold i) £ AR R ¥ (% ),
Wi AT, RSN, Rl FBE eIty L, FATATLAR Ruby i
Ht 1) Marshal ThifE i it &% E RO T .

AR Rk class WordCount < HashFold

iy i B+ HashFold ¥ 9 + def map(document) a—— & ¥ £
for word in document
¥, X # — 2k, HashFold yield word, 1
# Fir 0 A (9 Th AEEE AT LA Enznd
G ARCF e, M\ aT LA
Template Method =%, 3 def fold{countl, count2) =« ﬁiﬁ#ﬂﬂﬁ&&
{it 4§ -~ W38 ) Map 1 Fold return countl + count2
{ Fﬂ 2 } Ensnd
' h = WordCount.new.start(documents) e——0 iﬂﬂ:ﬁmsr{ A i8]y

M, 48 {elE B A i) th B )
TR emiE—1# @2 HashFold &E AP | #3E )
2 ikt it HashFold FE.

Q\HashFuld EERYZLIR ( Level 1)

4. FIIC 52T AP 9i%it, BI7EFR {13 3chR#4T HashFold FEMHR, 758, il
g A A IR, R Se MR R A i G

g ) — A~ Ji B 6l % B B9 HashFold RRFES M. HEBEECH AR, FHILIRAT Map
PR, SR E Wt Fold i PR AR HL ., LERa9EFF M 3 B,

T A Ay 15 AR AL T, HashFold MSCHULSCHI % 5, XA T HashFold 5
TFRIfR” X —FetE.

Fit, AELFRET—F, AN ERARAMEAR. TRRIDES T — T RERY.

B 4 #KR 9 HashFold PEME & AR T , &0 LUR BUER B 2 ettt R e
kA4 M MapReduce BOfE 56 /2, MR TIFEAERF. 4R R4 HashFold it
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14#: R EE

TR, (HH APTREAAER), B SR e AT ik sh.

class HashFold
def start({inputs)
hash = {} «—— #AH#E AdiHash
inputs.each do |input| «—— stthifsestarte) S st Mmap ik
self.map(input) do |k.v|
if hash.key?(k) «— fASEPHilHkeyfovalueR Al FINE@Afolds: &
hash[k] = self.fold(hash[k]. v)

else
gush[k] -V a— dRd A A LER S I|Hashd

en
end

end

hash 4 E=# EHash

end
end

Pl 3 HashFold E ( Level 1)

class WordCount < HashFold T Seikt fr4f v B 4 5 & A 4a)
STOP_WORDS = %w(a an and are as be for if in is 1t of or the to with) «— #FérAm
-4 H
L £

def map(document) .
open(document) do |f| «— *LTHEFHTRHE
for line in f e WAHAIESFSNSGHH SRA T
Tine.gsubl (/[I1#"SEEN" ()%t - N/ es =21V (V7T " ™) o H—fiMAS
44 A i
for word in line.split «—— #F A —HAS )5
word.downcase! o B8R
next 1f STOP_WORDS.include?(word) «— key=3 it8r=1 468548
yield word.strip, 1 «— Wa¥i
end
end
end
end

def fold{countl, count?) — #3948 47 8% XK b

return countl + count? «—— Ar4-frfdt M T30 S0t 00 69 T4 MU e M3t S48 30 ) 2 3 9

CALK B e ), bl et HELE BT 2042 60 40,
end

end

WordCount.new.start(ARGV).sort_by({|x|x[1]}.reverse.take(20).each do |k,v|
print k."™: ", v. "\n"

end

B4 BiETHES
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4.3 HashFold

HEEE 3 AEEFIE 4 PR RS S RN, B5Em T — iR R 80 HashFold #/¥ . 019 H#ix

PEFRAFE “hleb” X3P,

E4, BiM¥EEIT—TFHEE. LW Ruby
M- FEF ) “Ruby tunk” 4732 T 8% ChangeLog ( 3
HHEE ) fEAREGT RS, =78 RIE S
Firs

Mg e, IRATRT L& SR 24 AN
. e, ruby XfHiEHBKEEE, TEH
B 2skm, mdiBBmEMLT (REZH) &
nobuyoshi nakada ( 2313 i ), iim# {0 TS5 =
AR 1648 I ), FRERESWEMIE2E T,

Btz 4h, RiIEEEHRBREEEREMH
FREW . mMREF—F 20 IZEMNER, &
LU H— M h g K e HE 2 . e Y2
B (1639 ), SREHEEN (1584 ¥ ),
BI— (1503 ¥ ). B H (1481 ). BH#A= (1477

% ruby hfl.rb ChangelLog @
ruby: 11960

rb: 116562

c: 10231

arg: 7591

lang: 5494
test: 4224

1ib: 3804

ext: 3582

£008: 3172
ditto: 2669
dev: 2382

nobu: 2334
nakada: 2313
nobuyoshi: 2313
2007: 1820

h: 1664

matz: 1659
yukihiro: 1648
matsumoto: 1648
tue: 1639

B5 HETEMETER

Yo, BN (1234 300) MEBIH (1012 ¥ ), RAFARMEAZ LR, Bk EMESR

B, S ERRE AR,

Ait, WG — PR R EE A R R, FROINOH S S0E R R, 1
4 ChangeLog LA B LA {i T Ruby trunk X HFER “c" XHENS. BRAT—F, &
Seit o L8R 292 4, JUhgy 6MB, TEEFIRITRAT EAESEH— FiEdTide (Ee6 ), xHE

1189217 FREE /L Ruby 1.8.7, Patch Level 174,

X time ruby hfl.rb ChangelLog *+*/*.c @
rb: 31202

0: 17155

1: 13784

ruby: 13205

(¥

ruby hfl.rb Changelog *+/+_.c 37.89s user 3.89s5 system 98% cpu

42.528 total
E6 BETXHAMBNETER ( MFETHE )

FHIHY shell /2 “zsh”, EA[LGET “***c” FIDEMWER T (BFETHRT) B c
A ATHREER JrfE, HEN LIS, X~ 2hiEA 1 zsh HYME,
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:4: EHABHRNRE

fEr ST A BN b time $E0] LM = TTES M. time J& shell A9 T R4S, H IS H shell
Wi EAR, KELEBRSEFLT IMER,

O user: A B Bl #E A e (]

Qb system: HIT REEIM AITERRAE R G Pa b B i #E (A 0]

O total: MEF G sh B ATHEREE,. T REPifEiTa b, FHikx-tmE
LT user 5 system Z HI

MXHRLER AR, R 42 BieRAH. £, oMB ah¥dEst, EER#ETHAMKE,
FA o7 S R P e e i AR R A 2 K L

fEREF, A Ruby 1.9 @0 7 —F, B Al A9 RS 5803 8 37 09 trunk, rubyl.9.2dev
( 2009-08-08trunk 24443 ),

15 47 85 AL 8 user 18.61 Fb. system 0.14 £, total 18.788 #F, L EE R 1%, 1 Ruby 1.87 1

42,528 BAHES, BB FEASLLLE (226 4% ). 53 Ruby 1.9 PATRSEEAERILEL “YARV ( Yet
Another Ruby VM )" #9FEREA ] /S 0E

M2 N5, B3R EaMER] 1.9 At i, %R HEAIEH BH R E Ruby
1.9, S, mTFrERERAERR S0, RSN E RS EAE R RRE (BHe) &
FERUEN

o ERBHMLEY

MR FFEITHEEER, BHNBRASHEL. HR, TiERHRENRFETRES 2,
Baf AEE "R ABIRIE", R RSLE UL TR, SRR RS XEe Tk —#E,

AN, SR CPU M AR e TR el i, {H T ks s Bt
SERBIER, CPU PERBAYHET A 2@ BIARRE— RN T . X JLAER, CPU RHEMIIRMETA T
L2l P A, Intel 22 WIHEHAYIR Atom SCREIEAE . KEERERY CPU AURLSh, LB ik ¥ v iy
A £~ CPU MBS EEALBRARA W B, o S iat i A T Yy R PR B 44 e A B v

HEA;, AT (5 R R PSR R A AT . Sk B A B R W E KR, R BURE
i ETIHFERY A I HP = 2R TR L S T o 76 Google 2 R] IR EE4b Y PB S SIBHE AL T, o il
o5 U1 i dE PRt ], BEAEIAE] K7 X80k .

MapReduce 1E B 7EX — 8t FEE4 A9 A, HashFold 7 B 3 i 3 530 75 i B2 i A W 7t
HERE .
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4.3 HashFold

FraEfyE:, FoRTHAYEEAE ThinkPad X61 %3 T Intel Core2 Duo iX-~4#% CPU, #MATEH A
FEAF T, @ ERE £ CPU #HT[RIR A RE, BPOF S aRER, ChAbFR RGOSR SR O T E ey ]
BEHE .

& BTt Ruby RELFTH#EEH) I

o, MIERFIHESENMERXRSE, BHATH Ruby SR FER M. FRIFEHEMT
E, 107 AERZR, {2 Ruby 1.8 PRULEBRINGEREMESS N Fcalnyy, Hik S AeF s
fr—mArEE, HAEEFFIHEEATERE, 75 Ruby 1.9 1, 2B A)CHEH M8 fERg 4t
pthread FE, A=z o] LIFI A2 Ea), HTE Ruby 1.9 9, AT HFHESPIELE T 2005
SMmI N T —4 % GIL ( Giant Intepreter Lock ) Vi, P aisofel, Sk RER
BT — 26 #, | Ruby 1.9 2 H £ B 2R H R .

A2, , NS EAE Ruby FARIF 28, 2UERMOR? —Roy ik R RS n GIL 8358, ir,
££ JVM I TAERY JRuby SR 54 3018, P JRuby BUATLLFE RIS T, Ak, #iER
Ruby (3 #, fEiX—& EHHEEE A JRuby A7), B8 “MEET" MBI,

e\iﬁﬂiﬁﬁﬁﬂiﬂ HashFold ( Level 2 )

IR EATHEIR AR T " A, FaEE e, M1 CPUMTEL,
MERGE A RREARE SHEE TG RENE. MRRHZHE, RERKN= 8 5HETT
WAL, iR S REEE S M CPU BTl

X THEEA R R IR AR T 85k, JASMkE R RAERALH, BN
15 AT B sh— 1t

S84~ AR B —~ i #2 Y HashFold 23U NAE 7 Brm. MIZEE AR, #EREZEEAIEER
FEY, IR TR PSS R ETH EHBAREEE. fExE, RIMEM UNIX S8 L1
I R B pipe.

RAMFRERE A EHARE SN PR, 2503008 R B T SR T
PFEES Y Hash {7 25 BlE5 A0 HERR , (ARMERAR, TRz kS, Hiwh

O RS iER, ERRERE D, AT RPFESERE e (B 5 ERFRE M IFTET ) AU, Hir
FafiEfy—e. (RABE)
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141& EH MRS

192

F pipe #1 Marshal $4T § 95§78 W H-46 % . ACOER M F IR L Hash f5, 354 3AY Hash i
i fold Fyikitir&IF, MBS N A s R,

B, KHEWZAAETEFRKERE . mIERREREDS, FRFERT
fork #l pipe B R, EfEEHARNBRFPILTFR ATl 5. 7 Ruby b, fork Hik
Al LAR AR E e gEf TR A, mitissaT Ll BEF#HBESET, HeitRitERRER, Fit
BoashEH.

class HashFold
def hash_merge(hash,k,v) -— #Afold & TE&HAF& B EFEF
if hash.key?(k)
hash[k] = self.fold(hash[k], v) -— wE2ABFIMEAATfoldFE
glse
hash[k] = v «— WA HLZMN A FHashP
end
end

def start({inputs)
hash = nil
inputs.map do |input| -—— s{éisestartédd b bR
p.c = I0.pipe *+— &|@MA T FEMAAEMepipe
fork do <—— #lik-FR#4E fork ), &7 40 F i@ 474505
p.close «+—— XHFEAHPipe
h = {} 4 #AZEMAHash
self.map(input) do |k.v| =+—— #MAmapFk. b FEAAWT LAAGAF TN, Bt Tl d
LA e of &0 input )
hash_merge(h,.k,v) =-—— Fi# g Wa¥FL
end
Marshal.dump(h,c) -=—— 3F#%HiE mag (8 X444 AIMarshal
end
c.close = ik s(if4E %M T4 Aehpipe
p +— S H—Mepipeidiimap
end.each do |f| =—— SRAEAHFHAMOEBE
h = Marshal.load(f)
if hash =+—— &# £Hash#t &3
h.each do |k,.v|
hash_merge(hash, k, v)
end
else
hash = h
end
end
hash
end
end

#3038 3 ity 0 - 2 6
B 7 ERi#EIEAMN HashFold
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4.3 HashFold

HEMNFHLEREERE T, fork WEHRGR—YWWafThaRmm4, hTR
B4, HEBAER LS| HMZEE, B amUEET M. B, BERATEHR
—AEA, R X ST TR, AR TR R R, AR R R AL R
X—pl, FMILERFERARERARM.

EAILE A A e R 2 T {E BB IRE MOk, ERALTFRENMRD,
pipe AR TE T .

pipe Ji ik SO E P-4 5 FH 3 EEHUR S AR 10 (4 A% ).
r.w = [0.pipe

FEXTIA 10, BT w HBIRFTEU ¢ PR, EMRIA BTN, T FitRR
REBRIRIA, B pipe, IHFAETHRBXT pipe #EATE AMIE, BEATILM LR
BRI T o FE NI, TRATAH RGN 10 (FEX BATH BT I FE A,
RITERL T T BRI ) R, St VETRAOTR 2L

TR TR, Mt flas i B3t pipe, QSR {5 NI E BRI pipe.

U, BiHi=2f7— FHH. ¥E 7 49 HashFold M 4 p9 8RR FHSEREE N “h2.
rb”, B TIXFEF . 76 1.9 38 F BT T4 0 user 0.66 FL . system 0.08 #5. total 11.494 £,
FHEHATAR A FTE(A] 18.788 BhHIH:, BEEERFUEAY 1.63 £, BB H47ab =4 i it i 6 g
F44, LK Marshal B30 {5 P8, 63% AR ARl LIgE

Z Bt LL user 1 system B8] 365 &, S22 1 g 5E FR A L] H-Sokh BRULT- 85 46 TR dh b T
H Ay Wit 2, WifE, #F 1.8.7 EaviEfrmim 2 25528 ¥, 2 1.9 F1ih 2.25 fi5.

R, A -FEHWE, ZTERFEREE —EREY. XTERFS, ST A ST
s — T, XFETERR R A R AR R ATIRE 292 AN S A S TR
@IEE T 293 A~ ( SCPFSCHE + HREERR ) AR, Wi MHBRNEWREE KAMETE. IR
HEitatat S oCF RO BEEE AN, S B RO A T | ]

\ﬂﬁl
SRR =R, et shBE.

BEE RGBS, SHERRNTES . ERITEORERS D, SRR NNTE
SCEUE bR B N A R, R B AR MR NIRRT B R A, M
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1-4: FH AR AE

i EA, ATHAFEREREL 7 SRR RN,

SR, REEK AU o) B M SEBRAY A LE S LB T, MRk, JLPEA
et ) HB I FEAE O RE SR A U] b, SEhRayab BRI BS e, Xl Eah,

H3Z, F Ruby RFEJLATIURGSIT LI KRRy 2R, MmACUES | 28, RdaEx R
il A AR T .

MR, BERSE T NOFER TX—8. AT RS ER S, witiT T —2{Ek. #
MEBFE S ( Copy-on-Write ) HiAR, sRTFAIEFIHERRET, FArA A MNTEES 0 33— ih R
fleEElA, Ak IE, Ry YEFREEXNEEn SR A#ITER. #idx—8AR, o
A LA G % PR A7 48 (] TR % .

£ Linux &% —78 % OOM Killer ( Out of Memory Killer ) fIZhfiE, 4 & 4 $shnt, <
PEFRE Mt R R B S, M Esh it it 48k, BIERSEATTREM AL EE M
0 BF e HwrEE- e R EA, Ei OOM Killer MBS AN R EEm MR, HTxt
hiie e 28 E S,

e\iﬁfﬂiﬁﬁiﬂﬂﬁ HashFold ( Level 3 )

194

KRR ENPERIICE TR T . B4, RIOJTLABRIRABRRE&F,
mREEARC SRR, RRMERE ORI REE —E AT, PR
A RS R R AR AR W iR Y . SRR SR F YRR i ( pooling ) (1 8 ).

class HashFold
class Pool «— MTFitdipheh
def initialize(hf, n) a—— ML fFEHashFoldsh Bl T a0k o 2 $0 45 F
pool = n.times.map{ «—— #lid&ni-it#
cO,pl = 10.pipe a— 45 M50 00 5] -8 420 BrA )
pl.cl = [0.pipe w— B4 AT 408 08 400 Breh )
fork do o 4jFitd
pl.close «—— XM FEMpipe
pl.close
loop do «—— ¥ LA 8 Pi7ME
input = Marshal.load(c0) rescue exit «—— MMarshal F#EA EA M exit
hash = {}) «—— #®A&BEAHHash
hf.map(input) do |k,v| «—— #WMHashFoldst R énap# ik
hf.hash_merge(hash,k,v) «— S84 M2 ¥Y
end

8 iEFi##Eitha) HashFold
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4.3 HashFold

Marshal .dump({hash,cl) «—— $F8REE w4

end
end
clO.close o L ob#E e 38 i F R4k Mépipe

cl.close
[p0.pl] «—— shbrackivt: M #pipeitfimap

}

@inputs = pool.map{|i.0| 1} «— @RALEBAMEGI0
@outputs = pool.map{|i,o| o) «—— Witfidikh Mil0
@ichann = @inputs.dup «— Teld##HAFAMAIO
@queue = [] «—— FHAMRF
@results = [] «—— dimLF

end

def flush «—— WHEALA PEMELFE EFLEA

loop do

if @ichann.empty?
o, @ichann, e = I10.select([], @inputs, []) «—— MAselect-+FHETEHENIO (a)

break if @ichann.empty? -—— wREHTESNION MK
end
break if @queue.empty? = B8 8 5 A ih 8038 00 Bk ch 6 5.
Marshal .dump(@queue.pop. @ichann.pop) «—— THBPFHA

end
end

private :flush «— @E&—AMAFAEENGTE, BLBAhprivate
def pushi{obj) «—— ®WPo0l EAH4E)Fik

@queue.push obj

flush
end

def Fill a— ik ipl ] ¥ & sbid o 848
t = @results.size == 0 7 nil: O

0 A4 timeout=0)
ochann, 1, e = I0.select(@outputs, [1, []., t) «+—— BER¥FHFHEHI0O(D)

return 1f ochann = nil o A EMstetd
ochann.each do
¢ = ochann.pop
begin
@results.push Marshal.load(c)
rescue => g
c.close
@outputs.delete(c)
end
end

end
private :fill o« ATAHEEAFE B F¥ AHprivate

- resulti B e MselectE, F 45 2n

def result
fi1l 4—— MPool ik REE FE

B8 i=MiEihe) HashFold (4% )
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j4«: FH N SR

@results.pop
end
end

def initialize(n=2)

@pool = Pool.new(self,n) a— HashFoldimaide  $8k o ) & ok o 28 FE 8
end —— {040 ok

def hash_merge(hash, k,v)
if hash.key?(k) «+—— Hash&#
hash[k] = self.fold(hash[k], v)
else
hash[k] = v
end
end

def start(inputs)
inputs.each do |input| «—— HashFoldit N

@pool.push(input) o # &8 HilsPool
end

hash = (]}
inputs.each do |input|

@pool.result.each do |k,v| «—— #EHHEMeHash
hash_merge(hash, k,v) «— FisRHashitir &+
end
end
hash
end
end

Be it HashFold ( 4 )

7 EFMLE, b7 T EEARONT, BRBFESEERT. i, BH0:H
AR AT o A

HE 7 B, RO KHETHAFESMASE R R, WEEHEs—&
HIERR, ARG RN A, PP, bR E, Hik, B7RFhRTEER—
T pipe, T3 UG AR P B0 40 A T A F0 86 IR pipe.

st fEHARMBEPEA —AREE, PREAEREEMHE, mRXEN - EEE RS
B GY pipe FPEERBURGYIE, fERUEIE RN MBS LN, SRR BRI B2

RAEEFTORF, EEEEST 2R ELRBIERM. Rid, EHTEFESD,
TEFHFE AR M R AR A L2, WSS BRS¢ AU PR AT 5 22 (Y B (RIS T

R, FATEZ R select Heit RPHBERI A . select HI2 R 10 HEFIT LAY B, =T
LLR P8 O ME A 4P AY 10 341, select A LUMIMREEI ., T A, WAALFE 3 BhEIR, SOkt

196
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4.3 HashFold

RS AL A 41 38 select.,

8 @Y (2) &b, By TRorh RS AR, IRIMEH I select, select B & HET MW A
10 %8, HXERBNTERENERESA, HERER 28R ET T 108HE, §F1. 5
3 EHEEE T E .

Pl 8 (1) (b) &b, FRATHMREREN P EEH S5 RMITRE . select ZEBIMTO T, MAFFETE

A 10 By P, HYEHAIIPESANEIRMENAFEELEHE. HikRi1EE
T—1%H 4S8, wREMNFE. select #I5 4 SHEEE —EYOT, SR E1ALE A
R, fEXRAERFT, MFIA R RAEE T 0, gt B Fe)HE .

R A PHEE, BT select Z AR HMCFEY, thinfl i H ek, b, —M3iE,
ifiid fork MR ERAHEEE—TREPHESHEA], BICHME bR, pthread 1 fork 45k
¥eit, LERATMAMFRESEMAIEE AR, HEEARNES LRERIEE SR E W T,

T IR, [FHE D fork FILRTFRAUFEF, WTHE S T2 Ruby fERERE B AT HUE A9 4T 0 .
Al A7 4 %5 1R AE Linux FRTLLTAE, {B4E FreeBSD FNIARTT, X4FEH 98T bug.

52, AT 8 i) HashFold Wit — T LRSI T B, FZ A8 —8FE 1.9
BRI & T izdT, 455 user 0.72 ¥, system 0.06 #, total 10.604 #b. T AFELE4S: A Akt
R REATRRY, YEEEE THIVFRET. e, XESheIEbTh N ZREE T, MR 4],
1.8.7 T HETTHE A 25.854 .

& /I

A F IR e AR Aok, fork. pipe. select FFHEAE B 45 FRRA A o i) 5 0 G R
APL T, TiXee APT St 0] LA AR B Z24H Fil, HRMBICH %EHh,

Ait, HAEEMN—& PC, RiIREZE, HIT—& iRt 2 e me, #if
Bt — o g A 55 2 AT LAGRF 8 B, i — 5 B P A BT CPU B B £ 8 ( many-core ) R4S
B A BLSE . HashFold S 3 BURIAOE R H AR M T R BB, LA H Al Rh ARG
CPU 0%k, M9 07k N i B AR R 20 M 9 SR b 2

BHS RN LT E 2N LG R IRR /U T .
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14-. AR R

% P S S N P P S S P T aF P A A A JHIW

44 #ERBERE

ﬁf"’fi’fﬂ’fﬂ’fi’fﬁf!f!f!r’f!.-"'..-".-"'..-"ff#ffffff.ﬂ‘f!ffﬁ'!.-‘f..-"..-"..-"..-"..-"..l"..-"_..-"..-"..-"..-"ffffff.rl‘ffff.r'f

N\
M

TEAT FREE (] AR BE AR B, HAEAFERRER “/r#lstis". matRue, SeR tnfsy
WO MR TP AT IR T AR, T b, AR AIEE (—GHRA&£4 CPU) f4t
A ( HESHHRILATTAE ) SR REREE.

o R 5%
JATAR B AL, ok b ®1 ARG MRRIETHRIE
Lo R R FILR PR (1), &b T i B PR R
EE B2 . ENE
HEREM R EFEESITHE e = :EMHMH

198

o frilfi B EME I, H-—
ey, EEEABMEEA RN FEMRER. £ Linux % UNIX R2#ERS S, it
Bk PR E RS —GiTEIL L, BMERFAE L RhERE LA T BE AR AE R4,
R R BIME , HATFsA RS .

H— A, ZTRBELTER iR hETr, SREe HESE. BrR TR
BRRYArER R, R mAEINER, Hik, 28R aEFEsEE. 2— i, A
[t et

WERMA, BT e M AR TR0, E&HRZR, NHFERXEILTEN,
P e PR ) i o B0 R T 6 1L, AR 2 (] A T R 2L 5, A5 i B 0 e

M 2Bk, BURH T 2R Ui HE AR, HbES =4 rhge. #lns|H
(SR - O0ROE , SE R M B T S S BRI, R RARE T, hT
HAERHHLEr B AT bug B E2BERM,

BRI ENERREREER, HARKREMEHEERE &IOS, mAHlesim
AR — G PLUR G B R . TR — b, RATEZRENF T GRS P R
(] 815 -
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4.4 WS

o F—ait iy LR R EEE

B, BITERR—&iFAVL FayEREEE . FmIAILE 4-3 i i HashFold f3c8L,
e — &L FE s M R 2 m T LA —Epirat . TR ETESTER Ruby SEBY, BT
HiA b AR A SRR Bk A R (JRuby BRSE ), B R A0 R T
REET,

fE Linux % UNIX £8ERED, W& Lttt @i FE4 L TR

0 &l ( pipe)

O i E ( message )

0O {5 & ( semaphore )
Q HEAF

O TCP £+

O UDP £#5

0O UNIX s EEH#EF

AT B TR R — T . il i pipe & 5t A G — 0 SO R R AR Tl {5 A9
Fat. FFESCAHEERRF, BRF AW AN A —FRBIFTF, 7€ Ruby PR T 10 W& 4
#rdE M pipe B ART, 0] LELM S —UifY pipe i . SRR ERESL, MR “fork” RIE
A E R, RERR T LA Bl R el R T .

WE . 5SS REIE S 7R R UNIX /9 System V(5) A hn A r) 2t (el {5 APL. Ml
DA TFHEEN, (SERATE R, LRERNEHTEARRIEZEAGRE. EfSaERH
FrH sysvipe.,

Ak, PR FEMARMBRT. GlImEHMNE S TIEL T F AER 2 W] ] LISE
BT, (AR AR A R A R, FWA S AR R R, BRI
—A~5 M AP, Wi FEMERGERD, FRAMIEAEMAEEAT , L2 TEERE.

T (socket) $HAYRMPRMLETH —Fhillil. B4R 42BSD PEIH-—HE, {H
BT UNIX R44E £G4, 4% Windows 7EPI & RO b E R MR O T XREAIZIIE.

i F R A S A8 E iU RS el LU b AR AR, Hop R e
§£ TCP EHF . UDP BHSEM UNIX H 7 =8/, EintEming 2 fix.

(s ATE, WEE RRE A AR, B U A B A
AN R BRRAIEE R EEEE AT, EENRZH TCP T M UDP £

199
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v x zinmrnmE

FH, il EYLRAE ( EHLA S TP Mk ) AR S (1 3] 65535 R AY880) A Ak
faE R

#2 EEFHHESHIE

EEFRE EREFHEERE 58 4 A Ak
TCP LT EHLERE+ RO N i
UDP & EHLdhE + i {84 X
UNIX {5t i {47 i

(i TR PR EITREOL, 8T 80 1P sk ARSI (1Pve 2 4 FHRES,
IPv6 J2& 16 =R ). FINLE 1Pv4 b, B O IELE {4 6% ek IR T RERY TP #ihl 2 “127.0.0.17 7,
M, SlaEE A AL [P b, SRARY T TEMSE S H R YL TS

[P Mkt ft— P, dEWHEd, HkE61HRNSLE - TRTACH “E0g". xR
LA EY T, At i, M DNS ( Domain Name System, 345 £480) X—4#L#l
AT LA L4 598 1P siht T .

FH—J, UNIX B 0 R MmO — R s e e 0in, ERS 85
HT H A UNIX S s, W EEE— TR, S RSREE UNIX SFEEFalleEix)
a5 MR,

ELEp A i 8 B i, SRS UNIX B HAEH TR — & i 800 E At R 15
AL, UNIX s 7 it Bk —SReBR 9 ThAE, B (00T US4 —REROF 1 M0, 3 T A6 o

TCP FEHEFHFR N MEET (stream socket ), 5 A MRS H OB o G ity <7 3 e 0 7%
Pt RF SIS A B REE A

THATHL, UDP EH5FH UNIX fiER TP, BARNSIEREN— (BB {E4Ha 5l )
HeFER), HIETTLIIRICGYCE AR BRI . Al SR R, BiRaSREfREE
e Birisk e (19 e A BE T

T UDP £HY, A— AW EER, BERT UDP B FAENA RS TRE. il
AR, SR RER{T R TS R A MR PR W E, BRMER T, AR S
PR e R P E R A B

@ IPv6 thAdlLghE R A 201", T IPve MRV A B RAEEET . (FHBE)
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4.4 R MmiRE

& TCP/IP i

I M & Tl {5 A9 EMY (protocol ) FE4- RIEE S HMBL TRERN, HILP 1 5 FR
HE S T, MAEHRESFT MR R TCP/IP ML . TCP £HEFHE “H TCP
s T AT EET" HER.

TCP J& Transmission Control Protocal ( f&§#E i ) MES . TCP B ITHNAIEME | &
B EE. RBERSITINEEL, ELEE—MEEESEM IP EL ( B Internet Protocol )
AOREREZ aeam®,

UDP WM& User Datagram Protocol ( F FECES MY ) SRS . UDP SC0w 12 4E 1P A9 LAl
FET—fFMMA SR, fTCPHEE, EHTFXERFE L.

1. RTFE A MR KE

fE TCP 1, BCERVSHERAE A F W ROELA Y. BMRTELFMEETRS, SRk
¥ h—E A EdEa, HYE TCP 2 Lot BREHEE —RA, Tk Ra y fiEEaids.

FAATH, i UDP B2k i8R o B LIEUR o s fu b iy 5, 168 R s e 2
KHES—THRFRISHEEE . A, RN TR R EUE R (—fh
OKB %47 ) SESWA#IIT, Pttt ok ffin 82 R TR IUR in rO R B

2. AU

BRERMBERES T MSR R RGO ER S, ATEe sl —sRal, SR eI
ST R, BIRMTESL T RERER M IHEQER. £ TCP Y, TR USSHmE T 1
S5, WMCRELNFEEE, sUEAELMZEE aRAaRE, BlOre@miaEl R R
WEAWH", FERZETERZEEE, ST LARIEREA =4 0.

MeAE, B RT LLITE P A AT AR, R R R ) v S TR, LR S R £
A PHEE

AT, UDP WIS AELH, & “WIFiER 77, "R mBaR s e RN, &
ZIIEIRE I D

(D P el (5 B BB i 4 2 5 204 B R OSHE{FERTPEEE 3 - 72 ), H9 TCP Hl UDP #08 T 428 09" 1%
WE"(OSIF6E), P RTEME—Ha “FEERE" (OSIH S E), MR L HTTP, FTP MW FRGe 5
RIE" (OSIIE 72 ).
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7 pape—

IAMEER

e TCP 1, lifEX S RFEN, Fik, MREMBTISRATER, WFE R
A A FE T

#i% i, UDP R sendto 401 Ak B U R K Bbn, R s Suied o] LUk
EISAFEA BER. 7ERBCEERN, o] LA recvrom RECIAT, —IFIRIUE A8 07 BOfE ..
B4R UDP AW E TR, BEREMAWET, tol LT 200k E il R,

4. Hik

tF TCP ol LABEAT R Aumt i, PG sk b rf. B2, dTHELRMm TR,
HSCRHEEFT T 3.

UDP i FARE T AEdEH /b, MBS &R P il A S aotEnE. E—Sesaide X Tl itk
P& TR, RERN TR L5 EmEss 7 UDP.

Btn, EEMAAEET, BEEEEE %D DR R - A (B A —
BeZeEE ) WiE . HkZTF, e (R RN B e mEE, FXrmRm], hELESEA
UDP B b7 (5 -

o A CEEHITERTHE

202

EEEEME R F, B8f THESEBRED T APL il C il & LA AEEET
HEE 8 3 s, TCP 70 e, L EOCE R UDP poE BRI 1 firs.

RI EEFHEIREEA

Eiximm o fE
accept { fd, addr, len ) HE AR FAE Bl —- 1B IR
bind ( fid, addr, len ) o Al 95 2% o 3 1 AR
connect ( fd, addr, len ) EHETTE
getsockopt ( fd level optname,opival,optien ) T H 4 R 0
listen ( fd, n ) i A ( P )
recv ( fid, data, len, flags ) FEM B (AT E flags )
recvfrom ( fid, data, len, flags, addr, alen ) 0,7 S8 0 B P B R
send ( fd, data, len, flags ) G BAE (AT flags )
sendto ( fd, data, len, flags, addr, alen ) i oy R R
setsockopt ( fd, level,optname,optvaloptlen ) A
socket [ domain, type, protocol ) sy
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B 2 R — T REE TR
SR AP T EETE RO E P iR
FF. -8 e 4<8L0 lo-calhost )
(913 53 E, ke BN 0
W E e iR

13 53§ 11 B AR [ 24 i B (] /Y
“daytime” W% ¥ S8, AR
F4) 284 ARG ] R — AT R . IR
e R G T o A A
W%, Fik daytime & 45 AT GEA 1]
o 40 4R e i - 4 daytime BiE 5
EH TAERE, BT Er R
AR, T KRR A A
{stdio.h>
{string.h>
{sys/types.h>

<sys/socket.h>
<netdb.h>

#include
#include
#include
#include
#include

int main()

{
int sock:

struct sockaddr_in addr;
struct hostent *host;
char buf[128]:

int n;

sock = socket(PF_INET, SOCK_STREAM, 0):

addr.sin_family = AF_INET:
{HETICFIJ’{ kaddr.sin_addr,

o mE e

connect(sock,
n = read(sock, buf,
buf[n] = *\0*;
fputs{buf, stdout):
}

EH2z BCHSRENRBE,R
Sat Oct 10 15:26:28 2009

4.4 T2 RIEE

v
!lﬂmllﬂlﬁ

wf[ml

S ( l-i_l. write, recv, send )

'.IIHJIMI
HHFEHE ( connect )

e
WM ( read, write, recv, send )

HHEE TCP BB FALERE UDP BREFMEM A

BEEmAyREEA.

& 1

«—— socket & &k W

host = gethostbyname("localhost™);
host->h_addr,
addr.sin_port = htons(13);
(struct sockaddr+)&addr,
sizeof(buf));

sizeof(addr.sin_addr));
/= daytime service =/
sizeof(addr));:

Bl CEERBERF, (UURTFEEF IR 4 M A KRE, BWNE RN

i,
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-:4&. EHARHRDEE

MR ET —-FEFANEE, §ETYI1s #£4 socketRGHAMESY
170 socket ZEIEMAQERERT . HhS 860 &8 20 il 28 ® m
3T 1P il A9 HiER (TCP ) # 4 ). 55 3 128 0" PF_INET [Pva bl
FonfE AR EE Y REE” MY, —REN T _PFINETS IPv6 B
W% 0 BRATLLT . PF_APPLETALK | ApleTalk tHid

' PF IPX IPX i

F16 - 1917 H T e # HHR. sockaddr in &% WfExn .
Mok sh e T 3 4 FARAUMBAE 26T ( 3650 ), Hliphr  _SOCKSTREAM | Fiififefis
S, SOCK DARAM_| BiRREMT

i 52 TEREAYAESS 19 4745 5E 58 115 09 htons(). htons() R EAITHAEILHE 16 (i 8Bk 4 2 5
HFWIF (network byte order ), BISFWHIRREMFE, b FEEFEE HiR0H T 2% 20H
i FIES S AT, RGIE X e AT H R i B ek E .

Bt 95 @5 G P PR SO M e, DHLOEAE X BASEBGR, A KFNE A C i b 1 54 1
A — - RHERY T iR TR

& H Ruby #{TERFHE

LIZSUE A C B F T REN . 4, Rubyﬁ..a.#mﬁ? B 3 ImAEEE 2 i
Cifi F #IrPHH HEThEERY Ruby #5F .

require 'socket®
print TCPSocket.open(™localhost®, "daytime").read

B3 Ruby EMEE PR

ERE AR, BT HETIHAY “require” BB—F7240, M - REE —FFARBRER T
FHEFERMNGE. B CIlHFHLL, Ruby SR 40 &,

MEHEFHITR AR R Ruby S CASUR2 —, EHEITF.
1. M3
AERIFIF R, W TRERM Ruby XHEAMAE T, BN N2 R EfHaE.

ERCB A A, R G TRBROLIT A SRR TRE, W RN kM.
AR EF M AR FRE, 4 Ruby BFEEETHAA CIESEREN 42—t
BAML—. KMX—GRE, KERKREHL, X20P)EAEREEE
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4.4 EEEE

Aok, FRREAUEFTES LA A B AN RELE C IR MBS NEE, AT — LA
SRR RS, EEIFRAIAK.

W, T REGETT R SRR, HMRSULTRE T AT . Ml
EMARH L, YGRS RIS, ARSI TR, ANy TR
RERRER, tFNSSRRTERECRANKT .

2. B AP
C i i AT LU TS AP USSR REEAA, ARSI,

76 2 8 CIETRFD, W THEEE A, AP sockaddr_in £5HIK, I H RO,
HI%ih, 76 Ruby H i1 T TCPSocket 44E T HoE Ry API, R o AZET B0 it Sl .
BRI C iE S —RE SRS NeE, Wl R R RS ATRY Socket ZEREAT LASL
BT,

@ Ruby MIEEF IR

W4 . FefHEiE4IHF Ruby (UEEHEFINEEN, 76 Ruby i, EHETFHEERM “socket”
SR lEAY ., BN socket FEAUZHEE, 75 %7E Ruby B2 5 bt T i i sUMe hn i 1P -

require 'socket'

socket FEHP3R{ItAY25£04% BasicSocket. [PSocket. TCPSocket.
TCPServer. UDPSocket. UNIXSocket. UNIXServer Hi I___
Socket ( [ 4), 7E% P MGRT L, B I TR 2 M HOR AR

10

TCPSocket, iM% 28I TCPServer. | Ipsocket
F et Socket 26 A 4 8 YR A R 4 b 25 B B OO BTAT 2 TASIRERAL
B, {E TR AR e RO O, DR AR 7R ‘mgcpie;uer
% %%, Ruby RUEEHEFIRT 10 BT, [Hitad 28 He du T L) S
AT 5 A MR, X — SRR i Eﬁﬁncket
BasicSocket Ji 1O B9 BL & T2, [FIo o 2 H: fl B 5 F5 46 ko SME;I:IESEWH

£ % ) #8 2. BasicSocket & —-THi&¥, HAEUBRLH. mas smprmEnx
BasicSocket 28R T EETNE 5 s,

IPSocket & BasicSocket i) 72, /& TCPSocket. UDPSocket 2, E/ET M XMTE
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xfx mtnmnnmn

A —SEThEE, RS, IPSocket PR RN 6 BT,

#5 BasicSocket#iHE

LHA®E w" ®
close_read X i M
close_write HHIH A
getpeername EEAFEEEFHR
getsockname H C MR 8
getsockopt ( opt ) L3R o Sl
recv ( len [ flag ]} BdE
send ( str [ flag ]) Wl i
setsockopt ( opt,val ) W A T
shutdown ([ how ]) SWARE A

F+6 IPSocket¥EfHiE

£ R B
addr HOMEEREFEHE
peeraddr EE HIRIEEE T H R
recvirom ( len [ flag |) HoE i

TCPSocket & R F, WHRGEFT F# T EEF ST ESNIECHNER T,
TCPSocket j2—-H A% (A LAEGIE L HAE ), QIEEPBEEMH new ik, new ik
i F 77708 new (host, port), AT LLSEREES HE 2 A9 G f s He e p

TCPServer 4= TCPSocket (") iR % 25 hi 4, il
Ak o 6 25 ] L O O R R R 45 R R 00 R s E Ab 1,
20 new IR EF TS, TLREE RET
FHB T2 EN F SR (£ 7).

UDPSocket 42 X UDP B 4 % i m
¥, UDP RIEHFREHEERNERE Y, AR
] LR RIS A ¥R BE . UDPSocket 2
BIA LN 8 .

UNIXSocket #2 B T UNIX 5 3 & 7 ) 35,
UNIX S E TR —F TR &8 - SR
)38 {5 09 FBt, TEl{s BirovdeE ERA “3o0
BEE" 69N, Ml i A TCPSocket #[F,
T E AR AT A A . UNIXSocket 2
W 7 i 2 9 B,

®T7 TCPServer(gi%i%

® K & iR W
new (| host, | port ) T OB
KWAE

accept S
listen (n ) ik T A 3

:8 UDPSocket¥mix

£ F 2 " M@
new (| socktype ]} B EET
LEE
bind { host,port ) AR e
connect { host, port ) TSR
send { data [ ,flags host, e 2 Bl

port ])

send_io il recv_io XI5 AL UNIX SR8 # a0 ohsk . ALK MAA7et, ol Ll
UNIX S e SR T I UM 7. — RN, e &3 So iR ST, FBEE
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4.4 ¥R E)E N

HEALFEARMNHSBRELT XA, HE 9 UNIXSocketZEM77E
F UNIX 35 4 7 5k v] LLTE B AL 7 ¢ 38 f (] *® K & " M
LSRR T AR IR T . new ( path ) PRI
UNIXServer & UNIXSocket (1 it % 2% i 4<. i ;ﬂﬁ: allete
Hl TCPServer — &, HTFEfEEF RS2 path e
Bl HrbBrahFE#Y A QLA TCPServer 4. addr AT MRS R
RUREA A Socket JR— MR R P SR
B Socket KB MA MR CHAR  —o D L SRR
B SR A e APL, L, RS Socket rmv_iu[:hlm.nmde]} Hedr R
¥, BEATLURI CiE S — et R a e R PR iR -
it (Hi TRAEERER L Xk LR
Socket 25vP i F B INE 10 B, BEEFHEEE
T — W n e 11 s
#£10 Socket¥MHE
x H E w M

new ( domain,type, protocol ) i

socketpair { domain,type,protocol ) S U

gethostneme e L

gethostbyname ( hostname ) AEH EHLA AL

gethostbyaddr ( addr, type ) DRI LS

getservbyname ( name[ proto] ) £ W IR 95 L

getaddrinfo { host,service],family,type,protocol] ) 138 b (=

getnameinfo ( addr,fags] ) ERGERHE R

pack_sockaddr in { host,port ) REEE R e

unpack_sockaddr_in ( addr ) LM b S

EWAE

accept Wi

bind ( addr ) REETFRE

connect { host, port ) R

listen (n ) i I A 3

recvirom { len[.flag] ) e
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l‘4‘i Fy GO T

T EEFHRLH%

BasicSocket FMAEEFHNEE (Hex)
IPSocket AT IPEH 0Bl 28

TCPSocket EEREET

TCPServer TCPSocket IR0l # 28 5 i ¢
UDPSocket TR IR

UNIXSocket RIF W — 8RS B Al {5 e e 5
UNIXServer UNDXSocket FH i i 9 8 3o
Socket W] H Socket 545518 FH AT 47 hifk iy 2

& H Ruby SC30 ) 45 AR 55 28

RAIC S C, Ruby HFIES AT % require 'socket’
PRERFRENG T, TORNESEHRES 2 fn;pf‘f“*"e"-"“‘lﬂ‘*‘ﬁi
Ut B BETE. M)A BB (6] daytime I % i 2 e ] el = s.accept
BEATRE AL RIBETT, FREAEHE— <) brint Time.now.stritime("3c")
A~#0 daytime fIR % 2540 4 #017] Dh fik 69 R 5 25 ET )
[ 3 i daytime FI % % O 5 8 B root I 2 {88 ] Bl 5 Ruby RSN MLREs
(1024 5 L1493 1 3095 B root AR ), BT

PR i ® N 12345 (E 5).

EFERRSERL T . P48 IR 4 25 0T B4 A MY EN S 7R HE | FALA A, BT
T TCPServer 25 it F5 4% API,

TETX BRI, REMNR R O P IE TR B P R (Cifi 5 REW.H 2,
Ruby Rt ILIE 3), @172 B 915 T4 daytime B854 80l “123457, BITE RIS B A4
PR T

Mon Jun 12 18:52:38 2006

PO AT O R AR — P S AR, % 2 FTRRTA)Ek T — TCPServer, &%
THERNS S, (UUMERATRTER T TCP % 1y,

FEITHEHREWEH. % 47703 F TCPServer FEHF W] accept Jrik. accept F it 2%
2 A % P ey WA E R TR R 9] 5 % P e o s e s i FAT) e 1 B M
ERTMEAS TR ol K 0ERET R TCPSocket (%€ . B 10 M2, EEdhR—4 T
AT — Ml A R R 4,
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4.4 it ¥ 8] il K

&5 547 print LFTR[A] , daytime R 5 MM FRERX 4 % T ALTHSE AU HE B P B AR F close B,
PRSI accept WfF F— %k,

M S WEFSMHREBITAE, FF8 ouire socket

daytime X FF (U REIE F— M MBS VI 3 = TCPServer.new(12345)

BF, SRR & e b B AYEE , R R T T - Thread.start(s.accept) { |cl]|
U Web [ 95 28 76 56 BUAT— b B2 I k8% O Py | . LR INL R
F—AMR, HAbFEMEERE S F S ik 2 2 Y )

Mk, fEXEMWST, MRLBERETE

FRAb R s WAook, KRBT 6 RARIIIGTAENRF

HIFEFF AN 6 B

IEMNRAET W, A Ruby #E77 M ESRBRIEIE R &5 M. fTRE NI HRE] Ruby #E R B8
7 Web SR, HUFAWBL, HA MY A AELH Ruby FUEAYHHENE .

qghﬁi

FIRISERET, RATERAT LA L P& 5 b3k 5 — e i OLETE Y. Ak, BE TR
i RO HR IR , A0SR A A LS RO, e S MR R R Y R,

X Fp R — PR 9 P PUME ( serialization ) 5 # £fi% ( marshaling ). 7E4r =08 B FHi b,
T2 KRR S, R FESLE S Sl G Sl — T EEE,
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:4: =B AT

210

fffffffffffffffff.ﬂ,.-",.-"',.-",.J'..-".-"'..-"J..-".i"..-"'.ni'..-"'.-l"..-"'.r"..-"'..-"..-"'..-"'..-"'..-"'.-"'..-"'..-"'J’HIHIHH!H!#’HHFHH#’.-"'.-"'.-"'.-l"..-"'ffl,.-"
4 Y
4.5 Rack 5 Unicorn G

/ﬁ;’;;;;;;;r,.-",.-',,.-",.-',.-",.i'..-"..-"..-"..n"..-"..r"..-"..-"..-"#f#f#f!fﬂ’ffffffﬂff!f!#ffffffﬂ'd'a’fffffffffff %

N\

Web i FHEREIR %25 T8k HTTP IR F 48 5 Web i FHEE FFHEZR M A . iR HTTP i35 8%,
Apache BARA B & —1~, HEEM 2504 HABR 28, 50 & 08 oY B 8 4 5 94 iR % 2% nginx |
L&l Ruby SCHH4E 4 Ruby bRdE (Y WEBrick, 14K AR 3%FRAY Mongrel 1 Thin 55

4k, Web i FHBRFEER S, BT H5KA0 Ruby on Rails 227, B I 10 Ramaze ,
Sinatra 3F “J5 Rails” fE48. TR, 3T Web HEHE N, O ETTH 8 HTTP IR %38 LI B R
FARE AR A4t 5, B as T H REZMFE,

BT ERmEaE S, W T —#n Rack #9757 (B 1), Rack J£7E Python i) WSGI”
A F F A0 T HTTP A% 2% SHERAEE. HTTP RHF4%—&, 24 Rack SLXR,
R IS SR R AT AL TR, BKET LR AR S Rack MOHEYE. [FIEEMh, 7EHESR 4B ORER
it Rack HIFEHFE, BATEAE R AL B HTTP IR48% 1. BGEEL Ruby A 3EREAY Web R HIF FFHE
A {045 Rails 7EN, 4 F#PC £8 3 FF Rack T .

[ AN (M) ] Rack H‘?Eﬁiﬁﬂ.. JEH AT Rack 3 $ %1% HTTP
e g R B IR MRS BOR call ik, FHLL
CE 2> A [0 7 2 Bk 0 SR 4R 40 A HTTP 3K . Rack B

| Hello World #1f 2 Fiik .

| HTTPAE % 2% l

o —— - — -
- -

L=

-+ Rack )
class HelloApp

Web R F 2/ ER def callienv)
[200, {"Content-Type"™ => "text/plain™},.

Web F#EF ["Hello, World"]]
end

end

B2 Hello Werld Rack ¥ Fi#gFF
Bl 1 Web i IR FFAR & 2R 2R

(1) WSGI: Web Server Gateway Interface { Web B % 8EMCHID ) BUSRE ., B Python PERIA—8 HTTP B % 885
Wb Jilf FRIF FFHE 8 2> (] ot FEE O . (R )
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4.5 Rack 5 Unicorn

Rack ¥ & G o= #2245 T ms--:

O 84 —S%E call ik, call FiEfEEAN, HSB8CFEAITRIFER Hash,
O call TR R 3 A CEABE . 5 1 P onERREAN (85), 52 Mg hRAH
3J.f) Hash, 5 3 o NEERAE (PR EER ).

1§ Rack # A SRR BB S E AT ER,

T, % T FH Rack RABFEERIM TN, L equire *rubygens’
A E 2 MERFERAES “hellosb” A, FEHA require 'rack’
A2 % “hellou” WICECH (E3). helloru @ o e e
PR ROE P, (RIS R — 4 Mahfy Ruby B Tun HelloApp.new
FEMTEL. HE&ST helloru SCPFZ /5, FRATEEATLIMEFH Rack B3 BRI helloru
R AR R S A “rackup” R BHIHIRF T -

$ rackup hello.ru G

BRI . FRAIT E R Web 3% 85i419) hitp:/localhost:9292/, k4 @an i Hello World T, XK
FRATERFE T AR R, S-Sk “9202", HTTP REMBMEHT “WEBrck”, {Hifidfd & it
LT L i e A T

& Rack a4

Rack ME0INIFRMBIAL, BRI 4 HTTP iR 5 M EFE S it T call 0], 885 FHEWOR N . Ik,
it HTTP B4 85 R HESR AR ol LITR 25 5 b B 5 .

5 FRECREAOHLE, REETE S PRRHE SR T U0 2 BT A FEAILE A call, BET LATE A RiCRESR
IRTHE F, AT L5 Rack A Web /i T P8 i SL 258 FIYEAITORE. R0 =CEERF N “Rack
SRl 105

Rack JFE P BRIA EAFAY Rack rhia) #n 1 Fras.

wh fElfF B AT LUl i 7E “ora” SCPESR A “use” EEETTHE. @M, WRZTXT Web hi
R TEA B, e R e AR R U DB B B RS T m A TOEE, FTLUREE 3
19 hello.ru JCHF2E LB 4 ke, -TThBEM BRI R FR B AT EEnT USSR, w1 ILIERGE AR
WILE .

211
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mégwﬁmmmmn

®1  Rackd i f* require ‘rubygems®
b | &% i . require ‘rack’
Rack:: Auth::Basic BASIC A {E PRe ~hnl1e
Rack:: Auth::Digest Digest tA i use Rack::CommonLogger
. n : use Rack::ShowExceptions
Rack::Auth::OpenID OpentD iAiF use Rack::ShowStatus
Rack::Reloader "4 Ruby B2 9§50t 05 hn 4
Rack::File R it run HelloApp.new
Rack::Cascade ﬂﬁwnbxﬁﬂi. FEA B IR 2R — 1 B4 heloru ( BEEDEE )
Rack::Static WEHF RS
Rack::Lint AR &S5 Rack M7 ( FFEH)
Rack::ShowExceptions P RE R 7= A 0 S Al R T
Rack::ShowStatus AR FS 400, 500 FHOES R 01 E
Rack::CommonLogger 4 il Apache common log #5009 H &
Rack::Recursive 50 1 7B
Rack::Session::Cookie Hl cookie #F 115 F 7
Rack::Session::Pool HedID#THEER
& 7 P72 AR 25 88 0 o)
B Eim AT ey, DM Rack, HTTP R %
~ Eﬁﬁﬁ‘,,_ = ‘ % [ wpm (unm) )
a3 Web HERRR T AT HMES T, XH—%k, ® m—p
(TR LAARRE 50 0 0 43 B 401 £, L SR 60 2 < _EHEm >
U AT — 5 B AL, EER WL A4 4k 2 9% Apache I SRS ——
. ] - . Apache (Em#tEm) I
nginx T 7E AT % FOAE 0 SR Ea iy, 77 5 B Y 197 R R e | ' -

212

ifi i Thin #1 Mongrel #E47 T4 (8 5),

Heh, Apache ( 5 # nginx ) iFHEHCE A ZE P
SR, SRS TR B & 45 F R Y Thin IR %
ity BT FE50F ) 1VO SR S50 50 7= 4 1 %5 R )
IS, fi R 95 RE K E LR T 28 CPU, Rkt
FI 251~ 4 45 T 1 %) Sl O T L 0 A R b ) ) 2
ErEaE.

Thin Z—F -+ thEM HTTP IR% 3%, EALZHEWLT, SHOEHCSRET, AR
BT, RS A T ke ) 4,

O ] i 25 4

BES5 WebWHEEEH
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4.5 Rack 5 Unicom

Q AT
Q srBCA il
0 ®in a8
Q fHEE

TR BAH H XN E .
1. M B 48 48

O R A4 bug, s HOR ARG A, LRI P e AT B e e T AR E . &
SRR R T T A (], HTTP BR45 8R A7 5T (R Ay, {HoCR a8 S BOa R e o 51 A K
(Al RE T

S T 3R G0 A A 1) Bt LAt B R A o R R R e, UL T Thin 245 1E 30 B4
A 0 O RO 4 b . (BASEM R, AEHERARE Ruby TREGECHL EAYSCR, BXTHEERS
ABLHI R 2 g R .

2. MIFFFH

AUt sL T, fATE0REh Web Lif F #2544 Thin FRFHBEF AT ITFHSERIER L X
Bl AT 8 B9 SN e £ Ry T 300 P R FE R, A B Bl B el A B T X R FE T X
FRFIRHET| 8.

Tittofy, RS2 FANEERANDEARY, MRAFEFEET 2R, KRl
SkRHERE.

FO0E AT RS —FE, AF TR A o] BB | R LR IR . AT A L S B P A FE 0 I
b 67 R b0 P EOL AR 0 SRR, o R 7 48 L2 T ORI S R B, S5 AL
A E R, —BREAFWHBT M, e CEREEMNT R, X
TS AR A R

3. FE A

Fil Apache 8 nginx £ % R fCHEY, *24 Thin %5857 #REATR T, #Rad
i S R 45 BRI PSS 2 65 T IR AY Thin IR %25 . XAMESRGE 2R S 8BM FREM RS,
B W FR OB HEBL L ( push model ).

(D R ( reverse proxy ) JRHEH(0 MR % 2EAC W TE Web 9538 — i RO o0, SC B0 Web B9 25 095047 441
RSB A, BT LR TR AR A, (A )
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-4- EH BT

214

— ki, EHEBIT, HTTP IR & SRR & T MR %5 380, A iE A or i 55 2
kA BRI i, HTTP RS 2 PR E Rl iR RS TR SRS B e .

BRI, 23R A A 00 R 45 B8 ch T R0 PN 7 A S R AT — IR A0 AL TR, BT RCES
A ER IR 45 2% A0SR A RS RY , W LT — PR A Rl A AR A TR e, HEEH
NEHE T .

4. BREE

19 1 LRSI, — Lt TR A Ak B e TSR, R O T 0 B AR K L L
st o 4 [ R B T I T i, R R AR AT IR . LR Thin B3 BT
HUE . (B FRIETER, LUEIET CPU MRIEFT IR 4 SR Wede , 77 2585d Monit, God %54
el AL

SR M R 4 R R, Y R A s RS S I RS B, (HEE I,
e BRSO R — T A0 3, YU R T B A F A RER R, T b HR AR Sy AR
it , HESRAN AR FA R E S EA e, RE R o] LIRS 2 W 2 L
Fph i nd ), T E e B ] cb, G SR R B A R A O B IEAE FCRS (R 9F RR HERR
B AT AT R B 5 TF T .

5. #h% 18

MEERS Web I IR AT AR, AT B ANEAEZETT /A NP % 8. IE
R A BT, (LR ER SRS FAETN—1, ReBE - EAKGEREMTHR, W
B AT AR & RS R A0 IS, S E A, Wi Web R ATEEAOUOUE - WA R 10 BheR, X
TR A R e, 2 e T R Ak .

A Fhi e, 0T M DG U el ) S s R T 2 ) Y S e ), — AR P Sy mT L
i 4 #0, iy T a ) J E £E i 0) Be (] Fp) E A% E 4 HTML B el B9 2 0, it
Web Fif FEFR P ) T Ak PR R f e (] g R s ol 3 R

I R BLEE AL BEE, R4 B FERTRACE R, PR A A T R R
M, BARTRNRA RS, BB R4 R, HAmmEsRRAESRET K, a5
LA R — -

FIR R T I A48 04, #EJE—-TH M UNIX 9 Rack HTTP i % ##—Unicorn. Unicorn
B Pk B 20 & HTTP IR & 8%, ZRrIgiR “mm UNIX” &, BEE
3 Unicorn {#i B T UNIX % #eVE £ 40 i {taY fork B4 MAI LR UNIX SRS, HIEEEE
Windows E T4E.

www.WereBook.net



4.5 BRack 5 Unicorn

& _Unicorn HjZeH
Unicorn FESAMINE 6 frm. X H#E MR r
EPE ( pIRE)
Apache, ¥l nginx Lt —FE@). ) T ]
< BB o
Unicorn 11 5 o 2R i) Thin fE42H 8% BH4E T s et

Apache F5 2l i UNIX S034E 7 18— i) Master it
fridfs .

{EFF Thin f922 40, Apache A 37 fh #8387, 5
TR &R FEFrBCiK, M7EFRH Unicom #5EHP,
Apache ST EH— T8 A Master ) FE B EF @ TR AT,
A o i i UNIX RS e S R

AT AR LA A 1 S
%4, i UNIX BASE 7  Rld ik ty, Ry O VO RBRERR
200 (WO BT ) ST — R IR UNIX SR, 455 R R 2k il —
AHETR A RE . TFHA (S B — 7 LR — S — RS AR, e it (e i
ATl 5 — R

UNIX 37 BH A . OF TR — Rt iEE T84, Qe
ZEA R LT R AR LA TS . AL EWA B, T (7 R a4 E R i aie
(Rt RBE A T [A]— 5 4L E 9 SE R )L .

sRani, T E G EHA S A AIREE, RA @ Unicom #1TAMEMAFR, XMW T
L] TCP BT U UNIX MiEET, SfERss —Em TR

H Apache ¥ % &7 Unicorn-Master )1, 21058 % 551 Master il i fork & S5 B shab
Slave, MISCPRAYAbPE27E Slave h5Enl., )5, Master 27F Slave SRERSERLZ IS, H5 o R 5% 4 &5
Apache.

& Unicorn HIgR T E
A, EEERIPLE] Dnfal sk Thin S§AT R B A B 3T 2200088 5 1~ 8, F40)FE
— ¥/ —H.

215
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216

1. MRIER1R

Web [if FIORGE1%, A< b iR R AT A SRR, BTGk RIE — iR R . 3T IR
sesfeip, TREEMAR, 2[00 B fa] Bk thain B B HABTTIC IR

FEM AR T, SRR EHE, FAR S OB R AR AR A LR R C a5
A AR AR ER, R S O HAL RO HR A AR B SR

FiAHHE, 7E Unicomn 7, SERLAEFRAY Slave £ FahLIRHER, BNH8IC ( pull model ), A
M EER i, A MR R A — TR A AR - AR R P AR L .

Fit, EMEREREAT, WHEESAFERRSHFOMAE, iR T Slave i)
st abEREE A0, T 25 Y Slave AE#E M Master REUHR, TRITRMFRMEATAE
Master PHEFTHRF 1o

R TR [ R S 2 Slave SE S HEfTAMER T, TRl A Slave T —4~, HEERY
GEFREE S i FBE T . 7E Unicorn &, M FX BT REMATER, YRHE Slave
Fy Ak T A 4 A ) T 3 ] U 12 Slave

2. ATFITH

Fiiop 7 S8 19 09 (A B — e, ATERYIN R MBI AR . B, 2R mEER,
44 1 el 25 A SR IR R B RTHE T SRR . | T Unicorn ATRAHRESE AT Slave BT
R O 7 T L e bR % P I R A (] B, B e TR AT fS AT 4

3. i A

FEinZ it fy, 7ERARHEAY Unicom 2, A4 584 46 7R 20 B0 45 6 T R ) liR 95 4%
PR (A, 7F Unicorn 1, 3 [ Apache HifR £:if i UNIX 58 {51845 . —A9 Unicomn-
Master, ifi F B Slave 7€ E O B R b B8 52 2 J5 1) Master BT K. & LRk, #
Unicorn H7 4 % 4 o Bl A i (a) €,

4. BEREMN
T I fr et B S AR A B R Unicorn B9—iE L, MiB—KiE AR ERSRER .

Unicorn #f Slave 7 E R &AM T EHHEE, B—, i TRA TR, FEEMEERS T
B4~ Slave ik THE, A LGS H F R 0B 81 Slave |, XH—%, BIELFES
B AN £ S e b T ) PR -
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4.5 Rack 5 Unicomn

% —, Unicorn 7€ Slave B3 sh ik IR YT, (153007 1S Fr 6 2 Ay ad a] B 45 LUK
qr

Ml FHn . AT S R SRR 2k, S T IHAREE T2 Slave i
B B, Master 21E 855 Slave #EEMS L TAE, Hr Bl fork 400 G0 A St R4,
H{E HAE 235 Slave HHE¥E 3. BT Unicom-Master 7ZEf 15 58 i st E S8 A T OiEHER M

i R REE N A e, e ) Slave B DTGB A] fork REEEA, I74 Slave F A4k FE
Ik SRS E LTI Y

TERGR Y UNIX EEERES, #EHB T “Copy-on-Write” ( BRTEH ) VihfiE, MiliAa
B R A EI R ., AR EEAR TR T AR R A, iR
4B P P25 (A R AT 1L 5 18 fork RECTRFH MDA HERRSCHIIL . A R MT, MEkik
HEW M EIEANSE, (U8 MS A NTEI TR R, R, X e R
BT R TR R st a, SR, EAR bR LR B Py A B 69 EAR T3 Slave J3
ENFFE.

Thin 557 HEFRS B ERESENE E L. 5k, TERS Ruby BES, RFLYE
AR AE LRI HIR RS, M2 T, @M T Unicom RE 51 Slave A H 50 6 B8 £,
R, BRATLLRERIN E b TR RS % 4 (LAY Slave, AR, I FHRE THERTIthEE e, toi]
L2 3BE-f8, 2R S0 B8 A 7 = A B

5. SIEEE

Slave F ARG, b EHR G THERS SHRET G AEE TRl LI sE . ok,
fF Unicomn ", $FatgsEspgatmditis T Hh—24i{k. >4 Unicom-Master #F R ] USR2 {5
(SRR ) B, Master 2T T bR fES T

(1) k3 shah Master
Master 7ZEM T USR2 {85, 25 3h Ruby eSS, =17— 18 Master 2.
(2) T4

# Master £ ARESL M HRR P, X8 Thin MR, TR EE,
{HeEX A8, 10 Master fREATETAE, B BAT (R (]38,

(1) Copy-on-Write: JR$HTE G Fit@eF 2 H RO MTFSEE, TR S Trele i e S AN T SR L.
( M )
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:4- SRR R

(3) k55l Slave

B Master i3 fork 8008 S 8h Slave, BEE—3¥— R4 1) Web B Fiab#E & 5c e, ol
IR LR % T .

e Master 3 S5 —~ Slave B, 1% Slave 4052650 B FELE IH Master, W2 J 3 % % “QuUIT”
{&%, firdIH Master S5 ER .

BRI . Master FFERE T AR A RO R IR, i, |H Master 3R TF7E, (HARF- AU T
fERBE SRR T .

(4) |H Master &5 5

e F] QUIT 15 B 141H Master 25 131K, FH0F Slave & #5154 |H Slave #ESE40Ff

BAFAOIR, I eI R R ST T, TRIARTA Slave 4555, |H Master 4= BHBLETHUETT
A1k, Unicorn #6448 o i KSR 1, 1 AR 35 458 Lk RO BT %

6. {85 F#2 UNIXES—RR RENAEREN)

£ Unicorn T3 A AB4r RATEEI T “F5" :JP“ e 2.8 ::“ﬂﬁ
St BT UNIX RERERS A K TR INT P Term
EEEREAHA, {55M0E UNIX hitfE QUIT BT Core
MfENFERZ—, HESRER T EERE ILL ikikdrd Core
[t A RE AT E, I A BERIB H b % . ABRT | #¥#7sbort Cote
FPE R Care
S rRAnE 2 Fras, M kil a2 al LA KILL ks (R aThie ) Term
R b A SEGV =M ) Core
BUS Lo Core

$ kill -QUIT <=#4LI0> @ A —mEEEMNTERY
_ ‘ PIPE A Term
M kil fp S PR EEE AR, WERA .

X " : _ ALRM | itBf3ES Term
&i% INT (55 . fERFPWaTLHE A kil &5 eRv | BRaE =y
6 A % 5SS, Ruby drqy AT A kill USRI AP LIEE Term
AU H F Y Process.kill Jiik. USR2 M 2582 Term

CHLD TR Ign
i, BRIk sh4ER A B e {55 4 A Term ( i CONT | #t#i%% Cont
FEEEH ), Ign ( EEE{5 5 ). Core ( N H ¥ TSTP 3 tty ) stop Stap
f ), Stop ( FHEBEE ). Cont (MM )s _TIN | RiuWA Stop
Fh, WURREH T SRR T At oo | RO I
218
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4.5 Rack 5 Unicom

(handler ), WA LIX X S605 5 7478640 8 . Aid, KILL {5 %1 STOP {52 2 JC o tlis b 3 i
R, PRI RSP o RO R T ekt A B R 1 Fo ki ik TERM {38 345, ] LU

i %3k KILL {59 A sl k.

{5 AR A R R0 AR E S Rl Wi 0. i, fesomei e T
Ctrl+C, W-2xXF YAz TP A & 26—~ SIGINT,

PRI, (RS AEPT AR R S0 REGIAL, e 7 AR MSNB It B R % S . friksiZ e,
CE P HEs 718 USRI #1 USR2 PR a] [ i LafsS.

Unicorn PR FE5HEH TESH0H . HIA RN ST, [ Slave %1% QUIT {52 0] LU
HEiH . Master/Slave 3 T & F S Mmn FXng 3 Bk, Kbl —(yS mohie ik a i
dridm E e (i TTIND, XHHRE “UNIX FE™ PS4y e KU

3  Unicorn s £ e e

Mastar
" & B e
HUP HRiERAER L, SRS ARF
INT/TERM SF S|4 1 B #T Slave
QuIT 151 B 41 Slave %36 QUIT {5, WibilRub MG is ki
USRI HEITHHEE
USR2 FEER . WSS Y0 Master SR QUIT ({5
TTIN i —-~Slave
TTOU Bl —-- Slave
Slave
B = B
INT/TERM AF UPEEE
QUIT R A B e R R
USR] HETF H &

(RS AT LA T Shell 2 # HALBIFR &%, Hilt, %5 —HFMSMBER Unicorn A5
T RRERN.

& MEE

{E http://github.com/blog/517-unicorn %5+, &} Unicorn Y#EHE S Mongrel #547 T Hodk. 4
LRI, TTREEIARE T B9 Unicom, PEEEELRIMET Mongrel T. 24 Thin I Mongrel

219
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" 4 2 EHNMNEE

BItEBEE 28, {H Unicorn HLALHF T MAY.

# [ % Unicorn JLF4# 2 H Ruby %5 89 ( B HTTP LM T84 ) B—si, ATLLRE
W TAEEICFAPERE. et MWEIA ETR AT 8169 Unicom BIFFE AT, T AFUWME T, H
Unicorn 3 #{% Mongrel il Thin if &4 —E Ik i,

A, Unicorn tBIFIEAHE. Unicorn M7 8- 1R AL BN EARRI AN AT, W03 T m H#2
ARG, FESME (INEERER NS ) HEEZHEAWE, WARRESE.

#F Unicorn 38, HBFAEE T Comet Vithh, M4 BRMEAL FHVURE, SR
{50705 2% W O P T . #E Unicorn o, i TR ORTEE h— b B AL 3, R £ g
Slave Frit AR, KRR TERAEIE, B SENRTFEERR., o TN ARE, N
LA ) — e A, (S e R Y TR AR R A R A

% T #4h Unicorn AYiZeefd, LHM T —120 “Rainbows!” T H. 7£ Rainbows! 1,
Al LA N AR M AR, TSR AR ) P SR R R R [m] i 2

@ Rk

220

& EAfA, Unicom B95CHHE, A2 HTTP RS Eahft T ey, wil2RA Il
TAEHY Slave FshIRBGTR BHEEL, 3 F Slave 22 [8] B4E % 5 B0 E o 8 0F R BRI 5 Dk
el EARARE, EAEENRT, SHILE M P RS HTTP I 5 2863t 95 #1{E
HArAe, AR X R TR S BT BTIR A B R S — S T AR SE RN

B REEN UNIX ZERERSGEEM T AFIA. Flin, @ fork RECMA L ETER
Copy-on-Write 3£ A 1 # Slave #1530, UNIX I A A TERINEE, Unicorn Wi+ A HHE
f, mMEMOE G MRS mLLE K REN A FIH . 288 i Tl LIt R,
MHEfE kit et R EE s fl—, HBEARR, EREMAFERALE, HREES5
A, M Unicorn 0T MEHBEFF T RIER BRI T4 .

fnit, Unicomn ZE4rHA T UNIX ZEEESERETRAE N, fFHEFAEORER, #
T FE AP RE B R

(D Comet: —Fph Web B % 8517 Web 3/ 5 8 X EE A HEE (push ) HEA, (R4HHE)
@ Rainbows! T H 77 4 B%: . hop:/rainbows.rubyforge.org/ . ( BASEE )
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4.5 Rack 5 Unicomn

F4EsE, MFHETR CIOK M (&P — 0 &0 mE ) ik HSF R RS,
Web [ii FIFR FE-tluge A P i R PP Atk o LS ok i & 4% . {H Unicorn Hif i 46 B 4409 THE2E
e b iE R ST, MM T WS ae ., PSR i, (E5 U0 SF AR RER
S EF B & BUThAE. 24#8, {USE Unicorn 6% F 8 e 4R A0 Ab BE bl A7 Ce bR, fin SR R
it ot A AT BEAL BEAR A, (HERATAT LA R A, £ Unicorn RETIRSEENE, MM
SR RE (FE 7).

I

EETTID
L
L= -2
s
Apache | Em{tiE )

v

vy W Wy vy

Slave Slave Slave Slave

B 7 Unicomn s i &

Qkﬂdﬁ

Unicorn fi A FREEFIH T UNIX fofE5, [Rndsc8l TR EERER S B YE. teoh, M it
AR R . P, L ER AT, BT FARE, 3T
—ERAEREW. A5, BRSNS AT R AN, 19 Unicom B0RE 55 R 77
B AL (.
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"ZITERAHSRRE" Fid

s, XT HashFold # #4 — 24} &, HashFold M # # th 305 # 69 & ALk . 5]
RECERLTHFFetE, EREEAIIR/SS£E, ABHATLHETT, SHF@M
Hash i dF il (stream ) &9 A 2 4 EFMAAR, UEABRER LRI, 2
$ﬁ,iiﬂﬂﬁi#,ﬁﬁﬂmﬂﬁ#ﬁﬁkﬁﬁﬁﬁﬁmﬂmﬁﬂﬁ.Eiii@ﬁ
fir{iiey, BRAEIRTHER AT RSP

BLAE AW HashFold, AKX #8464 @ b, phAeia | Hash i 4F “5 2" 44486 4
MRE R, AEE A ARG FAAEGTE EEFH— &, b}, HashFold A& 45
#3%, R T 2 Hadoop i ¥ 2 MapReduce &) M 4L £ I, AU ik £ 20
AT L8R,

EEEGE "FH NGRS XA MR, AFPABHAEGEELER
Rt HABBALET &, BRARFAENG A0 ORLEESELHAENLT,

e, MAZTHGER, FENRFLE RGN, HE,SEBFTBL L
iﬁ##$?ﬁiﬁﬂ¥ﬂﬂTi,?iﬂiTﬁﬁiﬂﬁ‘$"$ﬁT,ﬁﬁﬁ—*#
+E%ﬁ$iﬁ$ﬂ%&ﬁi$$gﬁﬁ#ﬁﬁi+,%ﬁ$é#ﬂﬁﬂiiﬁi$iﬁ
fiﬂﬁﬁ#ﬁﬂﬁﬂﬂ?ﬁnﬂ$i*iLﬁhﬁ+$ﬁ*ﬁﬁﬁﬂ"!ﬁﬁﬁ“%i
AR ENRIE,

EABRARA N — A X6 s (#% uple space ), A LEBEALEL, TEHAR
REGOELENF TR, BHEREH XML, £ Ruby 4.4 A dRuby 3848 T — A =)
i Rinda &) & %,

& M Linda & 20 #5280 FR o) — A S AR A, 2= AeodR, L
e, B R AR T e i
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.-".-"'..-"..-"'.J'..-"'.-‘.-".-".-".-".-".-"'.-".-"'.-"..-"'..-".-"'..-".-I"..-I'.-l".-"ffffffffffff.!‘.ﬂ'.-l".ul".r".-l"ffffff#fffn’fff:‘f:‘f!f!f{{:f//

- /
/.A;:rff.-"'-'".-l".-l"'.-l"..-"'..-"'..-"'..-".-"'.-".-".F.-l".-r"al"al".-l".-l".-l".-l"..l"fffff.f.i'ffffffffffi’fffffffffffffffi’fffffff %

§ — (77K ( Key-value store ) 2EHRAEMN—F, EZHREERITHSR, & - HFHIE
{ET R 2 A6, X RRMIERESEAS (RDBMS ) JRUFRMIAT MR RS E#ZE
FUARBR , i — (o U] 4 A A PR R ) ) B

B — (AR i S S EO G A BRI R Y, BRI G SRR

fhn, MEEEHHTRY SRR VAl U RO W a0R s, HEE, Y A
FID", B NS ID (A4 )7, B FF P 1D AEOCHK, SEARAE L BB RIS 1D,

Wt T Ruby (93E#, BT LLH o Rh 7 X FE A% 9 71 Ruby 4 E A9 Hash 38 FAy 4 =] 09 20 e
[AF AR, Hash RAEEGETF IS, M - EEMRNIERE, BibE & dik ARET
FHfieS .

i R - (EAEAE T AR BEREE, KRS E RER LR T B R BIESA.
) o 3 0 ) o e A L e S OO (— A e — — 508 O ) [0 A R B )
BT, it B (R E MR TR . AR B BTIE N O, LA R BT
T poat ] JL PR M@ AR, B RE— RS A O Rf A

F ik EE — (A6, AN EMEAR T Hash FFiaiHEL.

A\
N\

W

& Hash 2

—f B % 8, Hash (#F03) fRa0 )il o e F{E AR, iRt R AHE Ay —Fh R
b o

VR, {15k E 7 Ruby /Y Hash 25, %2604 147 #oh ik, AT LLEE T
§ 3 4~ e

M SFAMHE (%K I ); hip:fitravel.rakuten.co.jp
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» 5 P R am—

hash[key]
hash[key] = value

hash.each {|k,v| ...}

hash[key] /7 i H1F M Hash P HUH IR (8] 55 key 3 GOHIZ REAY value 314, 2436 R85 key
THATRLEIX R, WEE [ nil, hash[key] = value 77 #4555 key %1 4% 7 4 value R IEH
¥l Hash 1. TP key MR AN L0E, WA value W% E . BJSE hash.each i, W
TN 8 7 Hash s - (50,

LA, Hash %2 FIRAF key 32 8] value 35 2 [i] AR JE R AVRIBSEHY . R
AT TEH AL E = P ATE R B 0 Map (B ) & Dictionary ( 528t ), 898 HFiix
A HEE ik Hash B9PE R SE R, P A 7 R A — 1) S A s R I R L T L,

& DBM 2

Hash 25 B8 HBERFTE T D, ERFETSHZERENE. h T EEER S E
PRAF 3, TLUEA] Ruby 9 “DBM” 2CHER0SR - (AERE T2t

DBM 9L Hash JLP—#i—#, (At LT .

D kE-'}" Eﬂ "E"HJLIE H%ﬁm$ﬁ$a
Q GIEH DBM M6, HEH T TSR R 2 #
O W S WER AR SO,

(RBCRE, T LA R ) L R A MR O K, RS A T e MR R A

( persistence ),

& BIRAEH ACID Hit

FHERNES T —TF R AfE A RER - (A S P L

W] B ) He 5 7E T RDBMS S04l FE T L4569 ACID 53X — ¥ FEATEEMN X B b5ilHE ., ACID
i 4 TR FRMNES, B9 Aomicity ( BT ). Consistency ( —#(#f ). Isolation
( FREITE ) #1 Durability ( #5208 ).

Pl Atomicity, JERER TREABAE R AiF "SR & e R M KRR A
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51 @ - (HiFh

iy —Fp, mASSVFERI T ERE. H o E R T, BTLII T CEF XA
R Fln, RITEHITIC SRR AR, EMA K, R B BT AT, BEshET
FRC I H A rh iy, XA A KPP ESm ) T, W B KPP hEEFEFEARK ] I, iR
AR

“MoA kP REIPmEE 1 ST A e B PR 1 e XA RAE, R H 5
AT H o — i, R P Rt R TS

firif Consistency, J246 846 FE A9 S LA AGm il 285 E MR —HE M. Blin, M85 “fF
SO PG R ERT XA, CEUH K TR REA DI R Es T .

Firiff Isolation, RIERIFIETHER — RIVBRIEAYPEARE, AiEdHAFFHET T
PR, b AT LA 45 8 1 A T S e R A 3 9 7= A R

fiTi# Durability, 48 SRR T — R MR, HEReWHRTFFAASEER
'ﬁﬁa

BER, ACID EF EWEIEA S8, M RDBMS (FREHFFFE ZHM ACID Bt Al
L E S,

(HiTH%, Bl LEHF ACID FrtEH kS M. XIER RDBMS MR, dsti
FEAN o B3 ek o — {F 0 e B ) A

& CAP IR

UTAEE, AZETT EARTR A9 (5 B R in,  mit oK B e SO TG A e B b 2R |
B ICHE A — S L AT A, Bl 2 S RO RS AT A B T R R .
EFE—, XA ZERER, SEESHE. 26 W00 058 (79 i R,
173 PP £ — LSRRI 22 A RESR .

HRILM G HE S, LSRR RaE AR, £7 G RBREAEE PO, #ik
BRAMAILGHRAILEESE. Y TER ., MESRESE TRIBEE" ZE0EE
HEtT, EAMESHe S R/EHE TS,

YMHE TR FREATREREAIILEGU E (AR THES A G HE ) 5,
ACID FrtEsi iR M 2, #ai&ii, ACID BAAT EAY.
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MU, A T CAP [, EITE MBS G,

O Consistency ( —F#E )
QO Availability ( 7] ¥ )
Q Partition Tolerance ( 4% &2 4 )

X =R, HAER AR ma-.

TERHUBLEUE P P T R CAP, TRMEM — R RGN BLIE T3 . B Rt OB R S o,
HEIR ., MW, S RERREEE.

FEFAT VR BT 8 Mok 4y B0 153 MUREO0 IO E8 PR o, HIHL A0 MORE R AR/ % 00, (0t F8007
BHUr GBI BRI, SOREAY R RN . TERCREAMOR |, S mIE AT
RA9—HE, " FUBLFPERICRRERY AT AEPE AR — i £ A Ml (T EL R T SRR A e ) 1 )7,

515 CAP PR E &2l o BUE 8 B THEW . CAP 1fY C Bl R ACID BT ERZ,
AR CAP IF AR AT, TRATEETT LIHERT, 1% RDBMS PSS RISEEFE, 78 BB FR
PO EEEE (SRR IR ). ST R

& CAP fi# R 77 = —BASE

G CAP [F 8, C ( —3WE ) A (0T HE ) M P (A REEH) X=HZd DHESHE 1,

MR EFFENWEDHNE, BARAWAERE: VAREARLRENY, EAEREHY
e A 4 H b —Jy e

WSS ETR, PR T 5 AR A F A N f S AR T L. W EL, o
FRXETRULE SR, WS A RO IEZ T USRS — SR A
JEATTRESERLRY, PRI TTE Rt M HE T, XHFAR— AR,

WAk, SRR, SRR S A DR, ERAW AR K
7 WSS, mMRHEE -G BN, DESIRTENSEEY CEET, AT LE), B
R ERVLUA SRR TS, RN TR R A T e, UKtk ke T .

EFMERGED, @ RIS S E A" %%, BFRY Single point of failure
(B —Hffies ), TE A E8h BT E hRfm,
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& FHERF A A

W, frd A CTHIFE) SMAHE MR, KRMXBFR “$H". GRRBE, Y54
YRR, W TEA LIS M. 5I5h, T BB, S A R
T T e

PR, APPSR SR 2t g (U — R IR, RHNEERON, %1
JUPP R ET R E R GER T, AL, RERRH AR SR RS T, Ji
P FEER R A T LA, BN MRS TS E S hilel, MEEILBeZ N Ed
JUFRARER . FrLASSHEERE, FRAFRAEAMG LIRS, S02AMEE 5T ik,

MABRERE#TC(—8M) T, §F -BHEES0ER? FaRmmiE, Exitt R
R B LRGN, in, A BB B, 7E0 5t 5 b B4 0] fiEmfE X Fn.
ATGENAECSMEAR, AR EGFESRERMEER BT L, M IEBENE—EN
A fE] ( JC Atomicity ). i H, ok fpRFBREFTLLEZR ( JC Isolation ), &40 f b dn sk % 4
A OB TSR (K Consistency ). #4, EMEXHREIESE FTHEE, KikEHERT
hAE G AR “—ERE".

BPEBLC oS b s, WRANAERBITESMES (FF ). ZHEFRE, IMERTELHE
JE EXH R — B B, MR R AR SE LAY . i, 9 b 0 i 8 i I
S E "R, BERFRRITRMMRDERT “BiE", AHECEEFEER T, fHd
At AaRPE. MRITLSAR, HCE Bt PR T = rmsag ACID ##t.,

TEXEMIREE T, BASE X R B FS WNEiS . BASE & FHdEicpays .

0 Basically Available
O Soft-state
U Eventually consistent

ACID K TE{E i TR AR ™M —2, B -fHEEmpsi=, Wik F#
HEA—FOF A =8% RS, FHit BASE 8 HE 0T JH#E ( Basically Available ), {EA il R 4k 7
) E (Soft-state ), HAF LR P MM INGT, HEHLHESAM— BB ( Eventually
consistent ). XFPHEERWAEE, BIFEES KM ES, RAEMNE, —IFHi7 518 BASE
XM ERT A 400, BHSE BASE (8 ) £ ACID (82 ) #3H, ZEmEE T 1 3F
2R
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" 5 % ERANENONETEER

o KHETRIE RS — 1771

&, TEEA R — — (G176 7o 8- e — 0, R RhEa a e R
(A1 R A (A" X AR, RSO S KRR 3E . B — (78 B LUE & KRR
BT R BOHER — 5, EEESHE R, FERREIRSNERES SR L,

And, EEPRAHEE - (RS T, R - AMBEEEMME, T il
T ERHESE, ST Al RO — (AF R .

SR - (EF AR A e, ZHHHL (W) Sl — TR ERF, e
AV 0 0 RS o PR (L o ) A

YN R (F P SERF ) MEIRETR R, §EERREEE (FER) R
HONIL, SRS 3R 3] 1A BT
UM E Y e, OHE ) Y
i R B B A SR B ]
(E 1), Bare, RERE?
Ry, BB B A
HEF AT B R 1 Y 6 - {5 1F 6K
A8, WS AY ]S AT
R, FTmENRETEXT
Ay Rk,

Ei R 8 FF

M1 & - EFiEsEsTh
b e Bl g sk 8 R
M iTRE, T R e,
Ltk boRagot SOy 2]

SERH—TF, X BEVHRAITT D R - GLreeNaR, A ERELURRIT R A ROMA A0l
M. ATY R - (HAA REM CHARER, XA ANREIFARME——®. B, AT
PHR LA, RN EMEERR ROMA STHEH —SeEm.

@ i) - EHFHE

FRA el — -1 g n R e Bl DR — WP TR B A, Ktk BT ar
R “wgRie” ol (IR, IREESE ) MEER

BRI, NAEFENGEN, TEEEILTHRE - SFERARN Y E. WEN
WRAHATERSFR YA, DERESME - HEMARERNY AT L. ZRUEITES A,
JEE BB e o B EA — T RAFE .
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o7 FE R PP S M0 P 7 () 4 S 5 A, RS — AR #®1 ROMARTH R
B SRR - (TR R, T, B EE HEWR " =
B LI 2 P R R 1 TR R Y e get ﬁ:gﬂfﬂﬁ
A ’ e . set A
HEE (BIBkmE). WHMARZE, 8 TFMiEERE — SRR

W EC T T, PR E R A E R I, R replace e fEfEi R
Ji il 3o B S A R 0 IR A0 T L, R WD EY R append 1 LR B
RIBR. WROAFEDS IR, RIFSRERE, & prepend 15 2176 (L6 FF 3 B

ROMA H R a0k ik 1 . bk Hash EHRIGLE 4 delete A 7
__BBR inc b By 2 A 1

del A e Y e i e

ORI, MAHRFAEE SRS
B ORI ) BT S T AT . X (R R B R o S Y . Al A
PSR ER, L ETERAXNITH. ROMA RIAFE S, GRSl
PR, TR 7S, PEASKEEENMENEGE.

Freg, —MeiFoL T, e - (AP eEaY DRI A REYE, duabR Uit s — 1~ i ] vT Bk
ZEGERYE . ERAFMWOLT, Mt (pooling ) FEAMS b3 R, Frilnb, FRRHE XA
B T R E A A AR . AR, BiEREN - ERR T ERITRE R,
AR ELEAT A A ST, R AR W Y

TERE - [HFEMMEHT, sl Blh TR, A, 4RSS By S Eih ak
. fE ROMA 1, &% HEEFAMSA —C B i - RS mA YA ERME( BhE),
HEHER S TR ERFERM RSP, RSREAELETREREEREYTEEM.,

ROMA. 258 B X i ph il AT S . TP — Bt (), 27 P g S m) [ el 22 P A 4E B8 99 g A2 HH AR
H e A I o £ B AR

HEAE, A R AR T R A R, A0SR S A A B ) P o R,
S M R P IR

o f - ETEHE S AL

S5REMTEFEE, SURESNT AT HAE S, RS ROMA R RE
TAERI EN G, B3 G2 (6 550 P2P R R,

TR TAE RIS LU % .
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0 Rzt a) iR

Q {5 B IRTF

O e A LS R
Q EH AR
0 AT

O 2 |4k B

(EGNEE 1 FroR, REEPA AR T — TR, T A e 2 B,

BETA

B2 TFasHl

o Tk

232

fifitiah (storage ) SUR PR IRFTEMI2. £ ROMA |, FEESIEAE AR ER,
3 3k J Ehoet fr i T LA fE AR AR AT I . H AT SC B R TE AR AR AR T e

O RH fEfilia%: {5 B {£771F Ruby Y Hash 3t £ hpy7F6ERE. R AL (G BHRGFER
I, Ak ROMA Bk IR HERHEET .

O DBM FEfilias: ${5 0757 DBM (67 LR GDBM ) Hhifrias.

O File fefifish: W R FFEXFPRFRSE. TRl d, Hiks
#& H ol LA RIEERS | .

O SQLite3 77l %E . ¥5{5 [ {8471E SQLite3 P EY{FifiaE. SQLite3 2 —Fpiilfy & oYL il
RDBMS,

O TC {6585 45 BARGTE Mixi JF % B9 TokyoCabinet HH i ak. 27 ROMA 3:F7 s
R fa i ) —#b.

H-TEAE AR R 2L “Roma::Storage::BasicStorage” 0913, HiE RS ke,
fEiz i, ROMA A] LURESE E A it e b Sl e el as . MRS, KEHREFIHH
A LA TC FEARRS Mg
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51 - (HEFhE

& SAFILER

MR R AR T AR, TERAERMEEE TAY SR INEE, A SETE
fif 2 o A A TR AT

AR, ARBEE R RAAE T A RS, X W A M, SR e E k.
AT HE Al FHEE R R E R, B AL 241 S IR S

SR R R RE B, PTRAEAY e B ARMEZ S, D EatieRA T, BT
BABEN T RS E560. £ ROMA i TR op il o B O A RAE R W, WR& AR
H, B e ARERFIEATH, A, iRe TR EE B E S A kW, W
SR GEH=ERTE ARE.

An el F DR P BT RE A O el RS B ISR A, SBOERS A RS R T A G A H
i, EY A eRiERE R %,

RN MEAEAS, Hilt TATEH TICAR H XA SR, Hikethap
A E AR,

& T AB M

Sran U - (AR R AL R s A R EYE. SEARE | Uil d O TRERE, HEE
TG ()75 s R AT LASEA T R R

B AR, WEE TR AEAAD, BERIAY S, FEseY SR
T SE BB W AT AE, FINASRRES Y, SRIS i) AP 0 AL A A5 (6] 3 40 e A
AR . FIRS BB SO A SRR (7658 shi B T 2 A A SR 77 Y S0 FE Y
THLERAL ), B SMRAPET, BARSEE R TR A

o B

fES ] i R A — [EAF AR RGN, Bl BB a2 B v T IE 2z fiitid s,
Bl A S AR R SE A H L& Boiosithn, & A SR 2 I B R, E MBI RS, B
ARG — ST AL S, RSt RS gk iE 1T,
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234

RHESERE A, WERAGHTRINOME. d THESH - GHHRILARSE Pk, X
FERF T+ W

2 TR TR AR ER N, WARF AT . /£ ROMA YR, i T
YR B RAFMAE ST R, Bl i b st a] R B e s U0 s

Sy —Jrm, HEIEMNE A, HERESRAITRE TR T . TR R oL, HAh
WAL T B e A SRR, AR RIS, R A G, e
HERPBURNT-d . BOVT SRR, Sl O AR N IR, R - (AT
MR, S@AMEA R RkEEtT,

ECBE R A1 U0 2, B T AT BT T X L Y 2 A T R ol T R 2R R (X
REEE TAE e w o HBRESS ), S0E b T P S T B SRR , X800 2
BN ILEY .

TELAT 3% (A %09 ROMA b, B8NS, SBCeaETaEees. mRhm
“EIET MRS, EWARERES—TET S ERINA ROMA £5., ROMA 288 AR &
FEpghES, FEHSEIEMNTR.

B—Rpd A RE R A, BPRUE T G FIRHR%. E ROMA r, FI—9 L iH 2K A 1l
OL—HF, SN GGR, 2T AR HARE T, WTHES 54 T4 & 69 Bl R it
ZEMIEE, BEREELEMBIEEATTREERN, HkREmefs. EXiR T, ks
EHAEE IR, BERG TR EAHANSHARIE RS, X5Ba51E—20HE,
B EZMETESALEES, OO BT EMMAFRaLER T .

WA, HE SR R, A B SR L SR A B R T SRR,
ROMA i {it 7—~dr%, 7T LUK EIWTRT O 28 th A Al 8 5 A SCIF BB B8 L1219 ROMA, X
A LR AR R BAR B R HF B ROMA F, EARMNTSEIEE RSN, Fid, mE
b & i b AT — e C 42 7E ROMA WETE, HEfFW R AEAHFAFR T, SapiE ik
PR R rhgE . BRI EZE ROMA —RIFBAER R T, R o A Hudl
B A TR R E A L3 ROMA —W7 (U SERE B RR L ITE AW .

e b, £ ROMA rh X dgfr 8B AN 7 —- iy “E8ateh” ( logical clock ) #9145 &,
B — R R R S R T BT REE . Y EERN SR ROMA TP ESFENEEEER
M ppget, E SRk O L B i LR — Ty B B

TR FEEh, R PTRER A i WAy il , et SC MR M, EIEGEEE T TAE
MEE. 7€ ROMA f1, R XFPEEE, FAEH 8T ROMA REP I —Fahi k.
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BAAXFFBAEW R, HoRX A SeEE, SN ECSEE T, M
SrEMRUPETTIE , 0 RS RE, dURAE 0 AR 2R L AR o Th B SE Y

o 1 4biE

HATEAYRE, 76 P2P RSk, BURRMAIRIEE R R A E, BT EAME, B E
EENY S REREER, S5, W ERASHA NS YA, hEeky EkE
BEE” A, BRI, S A E AR, IR 2 ] A I 7 b B Y R
EWEHRZE, HEMMEAT RS A ( ATETEMRAITBLERST ), SERUS M2 b 353 5 % % a]
M. FESEREE, SH0E AR,

PIRL IR W G ORI 2T R (RORE, JCREE R SRS ) EIES, S5 E SR,
Et, ROMA REMBETTHSMELT .

& HAtHL s

B T FiRiHFRIFMNEZ, ROMA il L F syl .
1. B3

ROMA FFEVEEAREE T AROY, NIt s S (e 4 KA %, WRmEE
M3 XA TR A S .

2. BT A

A TR e Z 16 R AR A T A R A A, BECPRA TS T g e
FKIERL R AT AL .

3. WS

k1 B, ROMA {8 F] T BRAR 45 &0 40 45 B0 S/ B em 4, SoBs b 60 W0 ok 08 py B
SHA-1 V%) 1 Merkle 8™, SR a0McRER .

(D) SHA-1 & SHA £¥|0IM M= —. SHA ( Secure Hash Algorithm, %4 MM EE ) B b 90 16 [ 2 o 4 g i 9 —
FHFIWE, REEGESEE, 8EEHTEMESHiLDh. SHA BP0 SHA-1. SHA-224, SHA-256.
SHA-384 1 SHA-512 3t 5 -5 i,

@ W8 hash tree ) BRI FAARCA BN (S0P ) oMeT(E LAY — R BIE A 1y HIF R st 4T e iE . i b
BBt R RS R A E Y, RO A — R L MYUR B Merkle B, S T Ralph
Merklel 1952— ), fth B2r S Wk iG] i A =2 — | [FRd o — U R 95 A Mo Ui AR #0450 Tl e e R e e
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ﬂSJwﬂHmHMHHIEE

o {8E5 R A0

TESR ARG “Hedr il WAL AT IS " ME R HTH "MW e SohaEh, MEHT
ROMA, #-1~H P @9 B 20 AR R T7 £ ROMA . ROMA ¥4 ¥ 2 H Ruby S5,
{HEE R HE A9 MEBE 41 R 68 20 55 B A Sl A2 [ i 1o A .

e\:jx%

BXT ROMA 25b, BHREE - HAMRENLBNA, CIBRESHNOKL, |T
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A2 NoSQL, it H A48 M Rh B FEd {4 m] e 1~ 7. BTiff NoSQL, JE—1-S&iEx%
FERBAEEM SOL B HM e AE, EROEE - EEMEANNrFIECRREERF
BISERR. Ait, LERSEEEEHR SN T ERIENHEN, FEikA AHE NoSQL X~ ff

EAhe CAEEESQL” - EI®a TiRA, Tk iZHHAESS “Not Only SQL” ( ALE
SQL) (1)

A

1 NoSOL £xiEEE

J&F NoSQL ¥, %4 ROMA ( Rakuten On-Memory Architecture ) B AYEE - {8
FEGRRUSEFE , 1L 4 T 3 A 49 () MongoDB 3208 A4 i ] SRR R

o\RDB 4% BR

TE Ao H R T, DR R A RS &, — Ak 26 F R FETEPERE L AFTeE il ,
P A 3 B RVEE FE 2 M ST ACTD $5 4.

ACID & Atomicity ( FE ). Consistency ( —F(E ). Isolation ( FREI1E ) 1 Durability ( ¥
HAHE ) B LR R

@ RET—F, WA FHEEEEE NoSQL, A iR Ie S HF R -8, (R4 )
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ﬁﬁMmmM=ﬂﬁﬁ?ﬁﬂﬂ%ﬁﬂﬁﬁ“%%ﬁﬂ"ﬁ“%iiﬁﬂ&“ﬁﬁ#ﬁﬁ
¢H—#+ﬁﬁﬁﬁ&ﬂ*ﬁﬁﬁnHﬁﬁﬁiﬁﬂ—&ﬁﬁﬂﬂ,WMHT“ET"ﬁ¢ﬂ
Hede B

Firif Consistency, E*ﬁﬂiﬁﬁﬁ‘?ﬂﬁﬂ*ﬂﬂ(ﬁﬁﬂﬁﬁmﬁ#ﬂ—'f“fﬁﬁa HEITHE T
L S AR, AT e T

!ﬁﬂmmmn%Eﬁﬁﬁ%ﬁﬁ—ﬁﬂﬁ¢ﬂ¢ﬁﬁﬁ.$%mﬁﬂ$ﬁﬁﬁ+ﬁﬂ—
PR, b AT LA B8 1 1 T ot A 38 25 7 2 By

ﬁﬁmmmw.E%%ﬁﬁﬁ?ﬁm—ﬁﬂﬁﬁﬁﬁw,Eﬁﬁéﬁﬁﬁﬁﬂﬁﬁéﬁﬂ
— Ve,

SRR PRI NS, ACID $HERUAR T S B AR FIEAIEEE, 15 S B2 SR B
VTR, SEH ACID 454 74 S A9 FF S50 2 R e B 5

ﬁm,ﬁTﬂﬁﬁEﬂ—ﬁﬁ.H%ﬁﬁﬁ@ﬂﬁﬁﬁﬁﬁ.E#Mﬁﬂ%%ﬁ%ﬁﬁ%
#ﬁﬁﬁﬁﬂ?ﬁnM%ﬁﬁﬁﬁﬁﬁﬂ$ﬁﬁ%ﬁt.MﬁTﬁﬁ—ﬁﬁﬁﬁﬂﬂﬁﬁﬁﬁ
e FEERE T .

ﬁﬁ_Mﬁmﬁﬁﬂﬁﬁﬂﬁﬁﬁﬁﬂﬁi,Hﬁﬁﬂﬂwﬁﬁ$ﬂﬂﬁﬁﬁﬁﬂﬁﬁw
ﬂﬁ,E—EEELWHEHﬁ%HEnEkﬂﬁﬁﬁ?ﬁmkﬁﬂﬁﬁﬁ*—ﬁﬁ$¥ﬁﬂ
M B EI PR E =

ﬁﬁm#ﬂﬂ_ﬁﬂﬁ—%ﬁ¢ﬂ%ﬁﬁﬁﬁﬁﬁﬂﬂ$#ﬁ¢uﬁm*ﬁ?ﬁmmﬁi
#mﬂﬁﬁﬁﬁtmmJﬁﬂ,M%ﬁmPﬁ%ﬁﬁﬁ%ﬁﬁﬁﬂﬂﬁ%ﬁﬁﬁmeﬁﬁﬁ
ARAEPR TR, Rise A,

ﬂﬁﬂ,ﬁﬁ%ﬁﬂﬂﬁﬁﬁnﬁﬁ*%ﬁ&?ﬂ{HlﬂHﬂHMM$$ummﬁﬁﬁ
OIS, MY TEHEE “Bi0”, “HK" SR BRI T A, |

ﬁﬂﬂ#ﬂﬂﬂ,ﬂmﬁﬁﬂ=¢£Eﬂﬂﬁ$ﬂﬁﬂﬂﬂﬂﬁﬁﬁﬁﬁﬁnﬂﬂﬂ#ﬁ*
AEAP o 0 R A i 2 4

& NoSQL HIBEMRRH R

mﬁnzmm%ﬂiﬁ,Hﬁﬁﬁﬁﬂmﬂﬂﬁ&%ﬁﬁﬁﬁﬁﬁﬁﬁﬂm—#ﬁﬁuH
RAMYIRFEME, NoSQL iR FE HA LI T (1 2).

() mixi: http:fimixijp/, 4 HARACHYH 2 M),
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5.2 NoSOL

( mEiﬂ]Ei’: ] rﬂﬁaﬂum—m )

s ?-@

B2 NoSOL#fi=

O PR s 17 [ B4 ) Jr =

e K Z 8 NoSQL BB e, A% Uy o] iy Jr AU AR R Dol 8 ( 6 5R1F ) SR pin
REGOMY ( EEWAT S BHE ) X —F . h TAAEXHEMRE, ol LIcslmEAi#]. mH, KEH
NoSQL #iife FEfR nT LA LAGE A i (kb f 1 H shK 41 %

s, A% memcached HEA K ARFRER, REEASEMFREMNOSIEE. TR
~ o e AR 7 ) 7 =2 A PR R P

O i 5E — o

TR AR, EHE A AEEEN B, rSENITE 2%, HikkE
1 NoSQL HiE FE#1{N “BASE" X — [N,

i BASE, J& Basically Available, Soft-state 1 Eventually consistent F947 5, ACID Jit ¥
FEAAT IR T AP B AR P i — B, PR E B AR B A S8R A, Hilk BASE R
Mol e ( Basically Available ), {HANB:RARERHHE ( Soft-state ), H A it # A BHF oL Woide] ,
DS ARG IA il —B(BI V] ( Eventually consistent ).

NSRS BASE BN, B4 THRF—SrE Fasial LI RIES, mint ACID /U H
FU B O R (A 0 A e

o FH i NoSQL BB

NoSQL ¥ FE H B — 88k, b S S Fh S B PE R GE. KMk E, alLAG AL F =Fb.

O & — (A7 8 e
O i ) SCP A
i ) o S A

B - (TR — R B T IR A A R P, B UAAR PR Dl i S 1T
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AT LA B 07 O AR R P BB A R i R FEATEEWIRIThAE, W E R
PR - 75 UNIX o MR BRI DBM i iy s i IS T AT LA M - (T
{EIEAE NoSQL XA~k , FTilaE — (7755 — Meab s BB 416 it - HIAE RS, MraixiEs
PRI — (FF SR E Y5 “memcached” . “ROMA”. “Redis” . “TokyoTyrant” 2,

TSRO ) ST SACHE PR , R 10 T8 — (A7 B e 0 BB 4% 2R 0 R i HIFF Y BB
WAL AT 25 Mg SRy . R sl B — [ AF R AR T E T LAGRAF SOREEHY, BRI AT LR T
SISESUEFE SR

H¥10IF, TSRS, bk S S, BN PHER—PHF0
A" e, LI E A 22 F 300 36 7R 2R MO A Y R PR A7 s — Y (HEAMZ AT, fEHE
SO B S, ST SRS B0 Tk, e b m S T R R R, HE
BRA T PR B R, SLhE EHRS TR "HAR AT RN, HA RO 0 S A i
B SETACA. SRR T AR, %R XML ( eXtended Markup Language } 1 JSON
( JavaScript Object Notation ) #53%,, 1 fii 3 B4 $i 48 Be 41 45 CouchDB, MongoDB Ll J& % f XML
BB .

P VR T ) 6 S SR, o T ) ot 00 55 o A 0 4 B AT K AR LR T3Pl
RHLZ ARl EmER, g — (070 0 T ) S S P s A A 1 i e
iﬂk$ﬂEﬁﬁ]ﬁiﬁﬁ#ﬁ@%ﬂ%—‘i‘#@ﬁﬂ&ﬁﬂiiﬁ#&‘]%ﬂfﬁdﬁ¢ SR, e ot S %
RPN A QA AW TR, S SO EE Y 1 FAT Dbdo., ZopeDB. ObjectStore 55 .,

#R%Hﬂﬂ&%ﬂﬂzm.ﬁﬁmmmmmmnww&mxﬁmﬁﬂmm+N
ObjectStore %5 —~ CAD $kf4 , BLREF &0, S , B4 -nd 2 ObjectStore it A 32 £ 15 o4 54
b 5 R 2 MR R Y T i LA BT ARl FH e et S A 110 1 445 =X 0 I e T e |
RS A R RSB, R R TIEACA S F50R,

MO HE R RBARE" MR, TE LS TRAT BT L5 170 ) o S 0 P A 1 NoSQL fi%
—Fb, NI (iRt ) A kis I ) 0 SRR PR B H Y, AR se s et Hy
PR BT 2% 080 /) MRS A0 vty i) i il A NoSQL #4840 1, TENT 4 B 7 i A LR
W

IR A E — T iR ) S B PV TR ) SRS MO L VT LB AR S 4% JSON .
XML SR S0P BT SR B (b 28, oA i fa it AT schema ( #5038 eSS H i %),
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5.2 NoSQL

PR 2GRV T T RN KRR %,

1. CouchDB

CouchDB B L2 15, 52 1 5] 344 888 B2 Y S5 3. CouchDB %) 4% &5 J& RESTful 4 11 1 & 5%
Erlang #{73CH

CouchDB # it | i#{§ REST ( Representational State Transfer, AR ) BIRAYHEDO,
R, BMERARHAE PSR, {8 HTTP ta] U8 A L Foi | 03 FM e .
FRRBEEFEAR, R EREERA LA HFBAEH, vTRS AT L HcHK. F
CouchDB #, Jifiid JSON 3¥eaHc FHF{TEEMN .

4, 7E CouchDB H, —ifiar# 8 al LAH] JavaScript %5 340 A B BHBFES, MBIk 57,
S P R R 2 (A1 B AR BE 2 B8, KBS T e o ot e,
Fria 34", (EUbat duiF i Eil B O MRS bk i ok .

MATHAR, QEERNMNES (Join) Z3, EESEEEDET SQL o] LU 5l
Frif], 7€ CouchDB HRSA . it AR T 40 56 & RUEER FE Y A o] B2 4879 PO Ab sl {0
B, INMLAENESE4iE H CouchDB MYTNEE, W TR FEAYIET ol LIRS 140 i

i P s FE 2 FH Erlang 3SCER), X — A BBEMCHE, Edang 2 —# N 3f 470 Eenldk
b mERES, AR A RF TR e, Hik{E CouchDB
T A AT 2 5 L AR ) S A AR R i e A R (] ) K v, N BB B FE 41 % % Erlang MOYERE.

2. MongoDB

F1 CouchDB # ., MongoDB F#E 5 #8310 {£ 4 1Y 8 FE . MongoDB AV % 1 5 i Combining
the best features of document databases, key-value stores, and RDBMSes, B E 454 (1% CouchDB
AFERD ) SCRBUREE . 8 — (AP ARNER A R AREE AR, X BT R BT,

MongoDB B T AR &3 FIhfE2 o, #scit gt 7/ R REIRFEE W SR 5 e, i,
‘Bitlh C++, C#, JavaScript, Java, &8 JVM 55 . Perl, PHP. Python, Ruby iS5t T
ViR, E—GaRAE TR, A TR R, TEIRT SRS R AamET

@ MongoDB Ry & 3%

fn SR R i A A R R AT A PR AL T MongoDB #Ek{{a, MAa%EmiEmaS T.
fE Debian " #EF 6092 7o # mongodb.
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x 51 ERA OIS A

BOME AT R AR fu, LR ChIFIEgE, SEPMA R MongoDBRLFRE A&
MongoDB ‘F 77 M ¥ #) F #% 71 . http://www.mongodb.org/ mREY S

downloads, HBIXHRIN “HEWMEH FRMTLIT. BEEF meomnods
Bk B AUA I R G e 1 B A"

Windows 32 {if

FIEHAYE Linux 32 VR4, B F#iF0 tar.gz W {FREE M?ﬂ
HiJ5, JLHRESHIIT . Solaris 641

GNU-AGPL-3.0 ( #THL)

README ( #4954 )

THIRD-PARTY-NOTICES ( $ =Fiam Rt H )
bin/ ( =i &L 44 )

includes ( 4 )

Tib/ ( )

MongoDB i3 i] thill J& GNU-AGPL-3.0. AGPL i # B AT §E K 5238 25 2,05 8 3 EiZ
AFFERO GENERAL PUBLIC LICENSE W45, fijSilf, $#ARSM GPL RERLM, KHH
A— s, AR L R AT RN T, R, TEH TRl i
LT, WSRAEATFEIRS, B0l o] L3 B BT,

bin H3RFEE I MongoDB MBUE MRS 25 . &%, THSEMHRT O, REsgs
{5 2 fusr/bin % Path AEIUE a0 H R bR ol Ll s il 2e3e 7 IR E B 7 iFE % P 5
ZERIFRYIE, ETEEY include B 9L S0fFF 1ib B b A0 S

SR B AR BT R 4R RGERE CPU AR I A FIARPRARAS , MU T 4RBOHS & 4%
Avitt, MongoDB P 0 B 7R 42 , o 48 il e L 47 5 BRH . AN 7E Ubuniu T RIDRACES 245401
] LA H PR (2230 ). http://www.mongodb.org/display/DOCS/Building+for+Linux.

# F 2k 3 {11 7 % R Ruby 3E iff 7] MongoDB, [ i if 75 5 42 3¢ Ruby 9 3K zh # . H
RubyGems B 7T L\ 45 40 52 Al %2 %5 . RubyGems &% Ruby 7 T FE #1 5F FIRS 80 89 8 ok i
BARG, AR FE, WRFERE L RubyGems BIEE, EXTloHBEREeE, &
Debian 5 Ubuntu #°, #i A T 564 et .

$ sudo apt-get install ruby rubygems @

[ Ossmir ]

M RubyGems 3% % MongoDB [¥) Ruby SEsh# -, o7 LI A T #ldrs .

% sudo gem install mongo @
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5.2 NoSOL

o B RS%S

JA BN RO P IR 95 2% (9 i % 2 mongod, £ ER0EHE o SR FETE UM L B2 mongod MW
PR S, BRIARIN O 520 27017, #55F BEE FERAEAET )y “--dbpath™, §5FE 5 O SAYi%
Wiy “--port”, @lin, WPGIEH—1 “/var/db/mongo” B AL SOE FEAE I 2R AL . WTLLAD
T T i R i sh e FE R 45 8% (B4 mongod PR 7E MY BRE AEREHE Path 3R], R EEMISEM
e S A 0 A )

$ sudo mongod --dbpath /var/db/monge @

HE%_—LEH’H ﬂﬁ%.‘ﬁ?ﬁ "Wﬂitillg ﬁ:l' mm 0N |eerigamibabunts; / teg/mongeeh- | ines- D6 - 1. 1.0/ 01a8 s Aeinigad --depath Swarid | |

LB Y

port27017” JXBE—ARTEL (FRREARE 1), ot e s st oie 3t -0 s«

B oslewe & B 51-mic

“° NOTE: when wiing WargeDE ¥7 bat, wow are Limited to sbout I plgsbytes oF dala

%t MongoDB AT HRYEM B4 ST mongo @y [~ o i s e e 15 s o e |
A, MRS IS B T AR T o o T e e mercsnto

Bed Har 18 31:15:27 sys infa: Llfus Soml-13-%0-§8-90-T9-0d F. 6. 20.7-7. Fclaen K1 I

[;.: ﬂ;] mongo ﬁ%ﬂ%ﬁﬁ% --port @.ﬁ_} .}‘]’ SEP Fri Feb 15 THT9:5F EST 1908 I4BE BDOST 118 VERSH(Wed §)

F—ABOERMEM G, AFAMSKIES RERSB1 MongoDB BHHOET

mongo:

$ mongo @

MongoDB shell version: 1.3.1
url: test

connecting to: test

type "exit"™ to exit

type "help™ for help

>

EXFFRREE RN T o X4 nT L it 22 1 7y U0 R FE T T 4R #E, 4 T%% 3 MongoDB 7R
AHEHY . BeFb, TR FE ) B R A 2

Aid mongo #ir 4 8AT BRI TARIHTNAE, QA A S R AR T AEAY riwrap @4 £
g

$ rlwrap mongo @

PR E SN, BEATILN mongo A4 M ARIRINAE. BORER(LAERHN AT AT 48, vEmT
LIZEHIM A BT S, JER I,

fE Debian H Ubuntu %, o] LU T #6543 %% riwrap:

$ sudo apt-get install rlwrap @
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" S ¥ EHAMBEM BRI

& MongoDB HIEREE S 1A

MongoDB 145 #) 43 A ¥ g B ( database ), #£5 (collection ), 3C#Y ( document ) =&, &
mongo S P A. “show dbs™ TTLL R 75 2 AT EESE A BHE FE R 95 2% BT 2 A MACHE P
» show dbs @

admin
local

FATTLLR R, X 5 R %525 AT 2 B8 FEAT admin 1 local SF-T~. P8ISO M 4E R
YIRS TTRY . RN B aAniE R T, “connecting to:” SR FRHVEEE TSR E, #
BT FETLMEA “db” S

> db @
test

R, SWEQEETIES, MESWHAYTXRDREERES “£" MilE. cfR
HAEPE P, BHA F FRIESHE 3L (schema ), 554 e TRPEIT (idF) B ER
(R, L B e RS NI . P I B AR i s AR schema B 5E SLITT B 58 AR A S5 HY

{Hx T IEL5H 89 MongoDB Bl FE L, SRMESPAET THYFiCRNCH, HE—1
A R M a9 S, MR AESE 77T LLA] JSON #THi o4E B8E . — Mk, &
[l —~ 5 FARAF S PRI 9 30, {B MongoDB 3 iRl

EERIORAT, Bl NIRRT, T BEEE P BEE RS, AT LR R
WX} . € Ruby on Rails WP &, — HEAEFESHE 4, SO AER O RS BT
FEIAS, TMREEAY RS 22 $7E MongoDB H U 5E ] LB ) .

& BURHEAFIE S

fEXFRGAEAE D, SR, TR RGWITTIEAE SOFRIT B 000 3 H4E,
i 76 3 hn 2L 75 #9 MongoDB W AT E X 4860 . 7E mongo #1571 H use fiy2 0] L4414 254 i #
R, WNAE use apFHEE T — T AFEMNEIRE, WL ashglE i idEE.

> use linux_mag &
sWwitched to db 1inux_mag

miH, WiREAFTEES PR, et HnES.
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5.2 NoSOL

> db.articles.savel({ @
. title: "H# E£&HHH", O
. author: "matz" @
-

Jeep " R mongo WS P RRITIT AR, TR A S, Ak E linux_mag ¥4% FF
i) articles #5PIlA T —1 37 08y,

> show collections @
articles
system.indexes

PR — TR R, AR TR A 09 find ik,

» db.articles.find() @
{ "_1d" : Objectld("4b960889ed4ffd91673c93250™), "title™ : "M A #H#is",
"author" : "matz" }

RirmEdE s A AR — 18R “ id" MME— ID, find F7EEE Al LIS E & #1544, .

» db.articles.find( (author: "matz"}) @
{ "_id™ : Objectld("4b960889ed47TdI1673c93250"), "title™ : "H Eehdlif~,
"author™ : "matz" }

ANSRAR E — 1~ JavaScript X SHE Y find Fikp) S ¥, WLuE B 5 H AR R OB, #&
X RRABOBARE D RAH 308, R BRSNS, ARSERZIER,

SR A B HGE Pl — A SR a 3ok, MITT A findOne 7 3 36408 find Hi:.

& Al JavaScript i#t{T &4

mongo i % fi § %8 — 4, AL LA A #4247 JavaScript. mongo FFES M4, BT
help., exit F—#aran4 25k, HAERR JavaScript i54)., HEE AL, mongo #4453 ik
—2EH A JavaScript SEFERE. WA AYE T b 1 BLAY .

db.articles.find()

¥5Hk, B JavaScript B ATEZ. hF 3 JavaScript, BTN E i HoalE 7 — ot
MR, A RIS, EER for AT

>1+1@

2

> print("hello™) @
hello

T HETTFRATELA JavaScript e A $CHE FE T 7 — i HUBEAY B .

245
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= §r smammmmmensr

> for (var i = 0; i < 1000000
i i++) [ ... db.bench.save( { x:4, j:1 1 ): ... 1 @

T AR B W25, RITEEIHE T — 2% 100 7430809 bench 4, HTF¥E,
Tt A A .

> db.bench.findOne({j:999999}) @
{ "_1d"™ : Objectld("4b965ef5ffa07ec509bd338e™), "x" : 4, "j" : 999949 )

TEFR LR 25 R BT ] T2 A 2 | BPAgmta) . 4 BH 100 J7 1 30HY 4 8B i) — i,
Pl - EARRHR, FRRIEO® %5,

# db.bench.ensurelndex({j:1}., {unigue: truel) @
BRI j el A TS|, il

» db.bench.findOne({]j:999999}) @
{ "_1d" : ObjectId("4b965ef5ffa07ec509bd338e™), "x" : 4, *j" : 999999 )

PERIEEAR G 20T, # T (o] 4 Gl SR P15 SR SBT3 & F — 2L, BLAe W R W% e 5L 1T LA P45 L,
BRI R,

£ mongo %, A LL{#E ] JavaScript X HE—Fp 58 S EUE T 3 W BB FEE TR0, B
A, WirRERDREAE TEDEHL SQL AFHEME, Sl soL i —#f 4
JEEHE RS WL R TR 60 5C R BN LIRS A K IR, M2 F £ MongoDB
RN — 2, IS AR, AR HIZE mongo 4t AT 1L Ruby 36 % 8
PEAEATHRME . 35, 20124E 4 A, AvocadoDB Vi i B2 5 mruby, XARIRMIRE.

o BHBH

7E MongoDB 1, {# find 584 findOne J7ik3f-4 52T @ AF R IEaT, £03E A4k 5 & FRAIE
FHVLACHICHE . oMo, find O il o] L 55 FF & 2 (E A0 5 SR A HU R B934, T findOne 1)
AR 15— T4 B BT & AR PR S0k

AL, B A, 0 IR R 4 T A k. T IR 7 0 o SQL 25 i 5 4 N
MongoDB FE#)# 7, %3 —F MongoDB BI#FIE Hik. RIA 30 8 ier & &0k
FMBF, W SQL F4E MG iR T it

@D AvocadoDB T 2012 4F 5§ A#4 % ArangoDB: hitp://www.arangodb.org/
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SELECT * FROM bench
WHERE x = 4

iX & 7)S BE MongoDB #rif W 2 i F .
> db.bench.find{{x: 4}) O

mARAE RN EMRRA (FB), H SQL Bh5A.
SELECT j FROM bench WHERE x == 4

MongoDB AI35E .

> db.bench.find({x: 4}, (j: true}) @

5.2 NoSOL

AIA TN MR AR “ST", R RS/ YRR TR . #in, “x K TF%5TF 4"

FEAY P, H SQL il LIS g .
SELECT j FROM bench WHERE x >= 4
il MongoDB (1) i ] B .

> db.bench.find{{x: 4}, (j: (Sgte: 411) @

HHEBRMAFARS TR, BQ CmeEHL 87 Tk bR ERr i #ik, MongoDB

AT LA R R AT e 2 BT

]2 EERER
- - & N
Sat {$gt: val} KT val
s {$gt: val} v F val
$gte {$gte: val} KF%HF val
flte {$lte: val) FHTF val
$ne {$nec: val} AHF val
$in {$in: val} 12 7% val
$nin {Snin: val} A4 val
$mod {Smod; [n, m]} Ef L n B B A m
$all {Sall: ary} 175 ary B AT 45 O
$size {$size: n} AR A
Sexists {Sexists: true) 7
Sexists {$exists: false} FFE
Snot {$not: cond} 55
aE Wk “foo HIEWICA
) ﬁsltﬁﬁ]avnﬂcriptﬂﬁ'ﬁfﬁ, W
Swhere {$where: stir) this 331 S 44
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FAINIA B &k, 7F find Fikrb, BRIEIFAZCEARE, WREEFF (cursor ). HH04T
B IS B IO RS AT, RN FER A S REEAIfEo TS Xat, RBAITLIE
Hl count., limit. skip. sort %k,

count 77 7] LR FIHFHR BT SR A S5 R R I D

> db.bench.find().count() @
1000000

limit 7y f 0T LA 45 53 6% A0/ PR R D Ml br 6 (i B i R e S A0S0 (1 3 ),

skip 7 EE AT LA iRt f e BURidE (B 4). BCAEH limit # skip, BT LI1$ Google
R, BRTilll n R0 S Rt T TLAHRE.

> db.bench.find().1imit(10) @ » db.bench.find(). skipilﬂl limit (10}
L e L “j" : 0} R | Ll RN LT T e L B
ity T it IO R Tk (o Mt € 0 DR it B M i O o A
LA & T il “j" : 2] [ ™ 1Y 0 e RO e YR
{ ™ 4d™ : ..., "x" : 4, "§" : 3} { " 1d" ¢ wiop ™™ 2 &, "J7 2 13 )
L™ 1d™ & o0 "x" 2 4, 3" : 4 ) { "_1d" ¢ ..., "2" : 4, "]" : 14 }
{™1d™ ¢ lane ™" 0 4, """ 2 5 ) { "_4d™ ¢ ..., "x" : 4, "j" : 15 }
e R A e T, & ) [ “ 94" 2 ..o ™6™ 2 4, "1" : 16 }
Pt | i 1K i a0 PAEL, T TR [ = _4d" = .... "x"™ 2 4, "1" : 17 }
£ ™ 1d™ @ ooc ™" 1 4, ") ¢+ 8 ) Sy | e SRR RS T R SRR R
{ " 1d"” = .... "™x" : 4, "J" : 9} { "_id" puas X DA™ 2 19 )

B3 limit AAESRITSER B4 skip FEMRITER

sort J7 # T AR AR i L b A Er i s R T AR (B 5 ).

> var ¢ = db.bench.find()

» c.skip(10). 1$m1tilﬂl sort({j: -1})

ThaH s T T i “J“ : 999989 }
{ " 4d™ = ..., "x" : 4, "1™ : 999988 }
el | Ll RN o ".j" : 999987 }
{ _1d" T ... MX™ o4, "™ji™ : 999986 )
{ " 4d"™ : ..., "x™ : 4, "j" : 999985 )
{ " id™ ¢ .... "x"™ : 4, "1™ : 9999384 }
{ ="_4d™ = .... "x" : 4, "1" : 999933 }
{ ™ 4d” = ... "x™ : &, "J" : 999982 )}
L " 4d" @ ..o ™x"™ : 4, ™3™ : 999981 )
{ "_1d" cess TX™ 4, "3" : 999980 }

E5 sort AZARITER
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5.2 NoSOL

AR F R R AR, AT AY skip(10).limit(10) BY&5 M, j /Y
HEAFRA. BT sort FiLEMRA WS RIAETHR, Hid FaigfEil, Sk
AT FE BRI A L%, B2 sort @ skip @ limit FIMEEREHIT.

& M IR T RTAANE

HAT i A M i HEAE M BB FE R E B 2hiE, BIEWERITEHMMIE. o8
PHEATRINMER T save ik, BTN CHSHEE T Gd A, Hil, MSEEFEMNTHIM
Jid EAFTER, SSW AN id A0y,

iR, H find 5 findOne JriL U CH S, ATHUHAYSCHY ( JavaScript 8 ) dEi7iea
HAAKR A save ( BA _id li R B AIEEMAY ) 698, sioB S mEs iy,

£ MongoDB P AFEER FMBEE, Fb SELRIEE AEEE k. MySQL fFERIFEF
FREE A AR R A A, T L, Web AP ROSERE RS, IER NS, ©
el AR K e A . MongoDB S A L FpH 5, {HAT LU FFIF 7#:4E ( atomic operation )
R 22820 ( optimistic concurrency control ), B AE FEEMGEWIFLZER, 7T H
update 77k,

update I ZFFA R FRAE 3 3 FoR, [RTHERARRERRELL 8" TFkay. B, 204
77 0 B95CESRY < {EI N 1, WTLUS AT R .

> db.bench.update({j:0},{$inc:{x:1}}) @

£3 updatef) R FiRE

s W w & 1

§inc {Sinc: {mem: n}} 3 mem AN n

Sset {Sset: {mem: val}} $F mem FHE T A val

Sunset {Sunset: {mem: 1}} B mem

Spush {Spush: {mem: val}} FE M mem P EE NN val

SpushAll {SpushAll: {mem: ary} } {6 B0 mem P EED ary F1oCE
faddToSet {SaddToSet: {mem: val}} LB mem A0 & val B EE i val
$pop {Spop: {mem: 1}} T 5 R e PSS — O #

$pop {Spop: {mem: -1} } A s R e e~ T

$pull {Spull: {mem: val}} M mem T BHER FTHT (9 val
SpullAll {SpullAll: {mem: ary} } M mem S IHER BT ary TR
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" 5 ® EMASMNBRTE A

o FU RIEH

BRI, ST EMATIHARIEN, (VRN TRIEEA S, EXRUHEED, LS
F B FOoRAL3E), {H MongoDB P EATEFEHIHLEI . MongoDB T AR EA LB,

(1) 3l A AR BT
(2) PRAF IR IR
(3) W CH

(@) JIEREIE (A id) NS S8, WIS KOS 5%, ) update Fik.
B SRS B 2B A I ARt , W] update SE0L.

(5) fm3R update 2 WONEE [B155 (1) £ HEEFT.

R, HARRFA T update Jr kil LI BT EATIX — &, it [R5 5 9 %5 JF
AR BT A RO, TS BUA Y T 36 R A BAE g 5 b AT, R 0T, R
F AR AR BRI R KT, dahR R A GEIE ) 581,

o 2 R R Y 0 AR — A SR, (E R — 0, PR B R M.
A=W ET, FAHFRCA P Sine IR, RN ZLEFEHITEH, 6 fimns.

> for (;:) {

.. var d = db.bench.findOne({j:0})
. varn =d.x
. d.x++

. db.bench.update({_id:d._id, x:n}, d)

. 1f (db.%$cmd.findOne({getlasterror:1}).updatedExisting) break
.1 B2

6 FWHAERE
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// B R e R R R N R e R .-'..-".-'..-".-'IJIHIIIIIIJIHIJIIJIHIIW

5.3 H Ruby ¥i%{€ MongoDB
////A:ffJIJIJ#JHIJIJIJIJIHIJIJ.-'"..-"'.-"'..-'".-"'..-"'.-'"..-'".-"'..-'".-"'..-"'.-‘..-'".r"..-'"..-'".-'"fffffff#f.-’fff!f!f!#fﬂ'f!f

N

ML

KRBIREE N T O H A ACID I (74, —8kE, MEtE. fratk), MEL
{of th B AR FFESPE AR, TR ML, MongoDB BUHE Y ] [a) SCPY 8CHE FE fr T T LASE R — W PR,
PH e TR ok B h R

MongoDB FLAT T 71 X #6 = B 45

O 1L JSON ( JavaScript Object Notation ) #5207 ¥0{E
O AW EEHE X

Q FZFpa R

Q 5 AR 5 HL

O if it JavaScript 2HTHRE

O Z e E R E T U )

MongoDB 15 i B 945 25 o i AT B Ay s S, AR/ R FH AR A T 2 2 ik BE R s A
R EAFAERT A, AT AR OER, SERTERMELS, SR SHEEEESH
EHEPEEMTE, FXRYUEIEAE (RDB) b, BB SRS ERE E T MEIEE. Ruby
on Rails *10] LUl i migration it RDB SSHF 4L Ry, BRMEmE, 200 F i st Y
R

ifif MongoDB Ak H 45 e X, EMESIEEP RN 24k, REERFHE N
ATEERTLLT . M4, ESFEMNSE P AR HEMmEE, EEMHNTBRRES.

Q\{EPH Ruby & zh

MongoDB 95— ¥, SRR EREFHITIHN ., RH&#ES i MongoDB BT iR
4t () FE 9 5 R SR Bl ( driver ). MongoDB 4+ %1 4 JavaScript. C++, C#. Java, JVM B35 . Perl,
PHP. Python #l Ruby #2{it | FHL A3 .

MongoDB ) Bt % 2% P % B T JavaScript % FF 25, [ 0198 55 IR 5 2% & 69 40 20 5 6E
JavaScript ¥e8E . ik, OB T LR RETTROWREN, T o (B T A 5 IR & AR B LU )
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WATEAR B O BUAE S RS,

# 5.2 R mongo fr S UNFIBCARFE, -6 JavaScript BRI it i
AT ELRFA BT TR Ruby e M/ESUE AR T RubyGems ehEEHE T HIN Y Ruby B ah, &
H gem fir & gE ol LU SE L B3 (LU F 41 Debian Y ).

% sudo gem install mongo

ek, AT —IFLR R T C IS Y, A LR S MongoDB I} %
ar il AT S B “ % JSON” ( BSON ) fkbE8 sy

% sudo gem install mongo_ext [

262 A1 MongoDB 9 Ruby 3K5l), 5% 483} mongo FE#FT require, H4h, 7 Ruby
b % EAE mongo FE 2 firnt rubygems FEi#1T require.,

require ‘rubygems’
require ‘mongo’

BT, BARZEUIE LT 5.2 o) 00 S0 i % 250 B ARNFERIH— 1w
Fr w2 HE M Mongo::Connection 314 .

m = Mongo::Connection.new
=> #<{Mongo::Connection>

ERTMBRFRES, =" FEMSLERN R RS, 1B F{H A Pen L b R
AHER), (Heh FREEFTRSEST TARAAWE. Hoh, BT 1D a3 (EFESFEAEAEN ) B
%ﬁiﬁﬁﬁﬁﬁﬁﬁuMwmimwmmmwﬂﬂﬁﬁ¢mﬁ§ﬁ=%—%ﬂiﬂﬂ*%:
PRGOS, XY T mongo #r4-4A9 “—host” FI “--port” E%.

AR, TR 2 A 55 28 A T A S P A

m.database_names
=» ["local™, "admin™, "test"]

SRR — R, AT UGS i 1 0 08 drop database 7.
m.drop_database( "test')

=> {"dropped”=>"test.$cmd",
"ok"=>1.0}

{Dmmemjﬂﬂ:EHpmuHﬂﬁﬁﬁﬁfﬁﬁﬁﬂﬁ(ﬁ#ﬂﬂﬁﬁﬁmﬂﬂiﬁkiﬁﬁﬁ}
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5.3 H Ruby J#{E MongoDB

& KBTI

ot SR FE R R db ik T AR — RN @, (B GRS R @ pa ] A, S
o b iR B AT I ) AR
db = m.db("nikkei_linux"™)
=» #<Mongo: :DB>

m.database_names
=> ["1ocal”™, "admin™, "test"™]

il 3 W FH S8 FE AT 82 collection 73 , AT LASRHUFA R A SE & ( S T R RIEHREE P ),
WOREARI IS A TE, M2 rnSRs. HE, MEdEE 8, THEARSHLREE
FH FLIESHA SR B8 A S B R R

coll = db.collection(™articles™)
=2 #<Mongo::Collection>
db.collection_names

=3 []

o BIBHIEA
{ti ] insert 77kl E save F7 ik o] L) & ohdfi A BUEE

coll.insert({
ttitle => "3 £ &H 457,
:author => "matz™})

=> ObjectID{*4bbfa3")

I ARARR, BdRERES A 2 IR ¥,

m.database_names

=> ["local™, "admin™, "nikkei_linux"™]
db.collection_names

=> ["articles”™, "system.indexes™]

A, FATHEE T nikkei_linux 048 FE 71 articles 4. system.indexes & B MongoDB
HTHERNESINES.
& BIRHE

N, BB ACERE A, SRR EGE . YW B — 4 Soked, AT LUE R find
one ﬁ&u

www.WereBook.net



5 S * ERKBEOREEME A

coll.find_one()

=» {"_id"=>0bjectID("4bbf33'),
MEit] e =" A b ",
"author™=>"matz"}

X EFNTRATREA WA, B ES B EA RS DA — 08, AL &i5 0
TBCH T My SO

FNTH A — T WE LA EEE b TR, &5, A1 insert o R4S PR B — i ik
P A -
coll = db.collection{"bench™)
1000000.times (|1
coll.insert({:x =>» 4, :j =>» i})

}
=> 1000000

IXFFFATRETE bench A PHEA T 100 HASCH. FHERIEAN—TES.

coll.find_one({:j =»> 999999})
= ("_id"=>0bjectID("4bbf93"),
UxT=24, "j"=>009999])

FEF AL b 2B R T 2288 1 Bhabnd ] . RS 100 J5 A S0RS 4 AB A 1 —is
FRREACA MEHEA LR, TR e — 1 ETl.

coll.create_index{(™j"™)
_} llj_ll-l

BCRFRRATTRO j A B B T — %5 BaEW—UGRdE, BRERTBRSE, &
G AROR AR ] B A .

ANFH find FrEEACEF find_one JrikAYi® , BRAT LATH B — 445 (6] BT A5 £ 4 e 140 S #S B9 “Weds”
( cursor ) A5,

coll.find({:j =» 999999})
=2 #<Mongo::Cursor>

o BAEH

WA AT REfT R, #2148 "o P OB s TR R 5
AL, (Bl RSB R A, TR ERIBREE D, A LS SQL 3F8 5 &1k
T8, MongoDB X#thnl 1, filfn, SQL #Fif.
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SELECT = FROM bench WHERE x — 4

EHERAE R, W Ruby nJLIERE.

coll.find({:x => 4})
=>» #<Mongo::Cursor>

o T LAHEA T AN, 1 SQL 2Fif:
SELECT j FROM bench WHERE x »= 4
Fil Ruby AT LI B -

coll.find({:x => {“$gte™ => 4]}})
=>» #<Mongo::Cursor>

5.3 H Ruby 3#{E MongoDB

B T TR LA, HALM BRI AL 8™ Fk i rrk#iL0. MongoDB ]

LA ) LR ISR 1 s

] LEEHRIER
&5 B B & & X
St {"Sgt” == val} & F val
St {"$gt” == val) A Fval
Sgte {"Sgte” == val) KTFWTF val
Slte {"Slie" => val} T BT val
Ene {"$ne" == val) AETFval
$in {"§in" == val) 4135 val
$nin {"$nin" => val) AL val
Smod {"$mod” => [n, m]} EELInpy s Aim
$all {"Sall" => ary) 3% ary F P ol
$size {"$size" => n} S BCEE Ao
Sexists {"$exists" == true} FFHE
fexists {"$exists" <> false} AFE
$not ["$not" == cond} B
1M ikt oo A 1F W PG g

. . H strfE g JavaSeript dH TR, H

Swhane {"Swhere” == str} this 3311 SCRY

S8R, M EIAE S, WIS R KT 2, /NT 8" REER AR

coll.find(:j=>{"$gt"=>2, "$1t"=>8})

=2 #<Mongo::Cursor:
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» §x smxmmonmmuns

@ find FiERyiEIn

find J7 i Al LU 5 S8R e — e ik,
coll.find({:x=>4},{:1imit=>10})

PCFRE R WA b HEUH 10 M55SR EE . 78 Ruby b, KREMEECY Hash B o] LI
LSS, Mtk bR find 8 AT LAY T mR e

coll.find( {:x=>4},:1imit=>10)
i 5, 7F Ruby 1.9 1, 3§ Hash LIfF5 ( symbol ) AEEES, tonl LIS & BB

coll.find({:x=>4},1imit:10)

find Jy ¥k A9 0 Ky H& SNk 2 v,
#2 findy kR
% W i & W
:skip g R RS L
limit i o L 4 ek 5 R
-sort LEF FRMEEETEHITHR.
cort A SRR N )RR, AEEFER, R
Frohrcasc, BEFFR desc.
fields A# oS R TP ERATNTFRES.
hint S T e R F B R S T fe i
snapshot Hih{H SRR A 3 2 P T i
timeout TRUE TRUE &R . 12 timeout B, 8] B EL M H] find.

{E find J7 LRI, skip , limit , sort tH0] LIFE find i (o] i f ) S 09 0 S et A T A
B, 14

coll.find{{:x=>4},1imit:10)
W] A AR
coll.find(:x=>4).11mit(10)
sort TEVE I AT LR LE RO P8 W, TR ESYPHE. Hik, #.

coll.find{{ :x=>4} ,sort:[:j,:desc])

HiliFpR A MIE, ] IS AL
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5.3 F Ruby 3¥#{E MongoDB

coll.find({:x=>4).s0rt(:j,:desc)

PR, EAFEE R SMRER, FEibkE—f R ERRTLT .

& BFRIE

HAT CE RS AR A REH iR FE Y e i Th i, SR T b T W m e . oy
BHRATRNMER T save ik, (RIFIFOV P SMEE T id A, FHIt, MEEEM TN
_id EFAERT, BB s AN id 0950, tiekitid, F find 5F find one HEEHUH T2 R,
IHEIRFRITHE, RS PER save M5 (MEPCRAERMCE id LG A0 ), SEET LB E g Y
T

MongoDB AR S Hlm, O T H A R — ot T E R T, R (R
fY. MySQL fER I A S Fr S Ant et B AR R A RIAY, BT WL, Web I Bt 8t E £5 ,
B AL Fr 9, SR AR R A e,

MongoDB A B AR A LFFH S, (Ha] LUE i update ik, 75 W03 0B o HEBR 3 1 o4 % 15
14K, update 7k S CH A W RFERE R 0 R Ay, HEESREA “HEHmD" fig FitesE
B miFiRE, ek, YR A ] R SO 3T update BRfERT, W
FRfERASEA: “IRIE”, MAARIEIT D DA e aeae il o, Se M AYE 4o LU TR,
MES AT, AW T R B —HEm,

Sk, W EA LR, AL FARRREMNE, By “ETEE".

update ik £ T LLEZ =188, B RERCH, $OMRH O, BE TR
o FLrpaogiL o] LA R 00 o JRURG SCRSHE A S 2 A SOk, fELE B R A e Y SOk,
i A 5 AN find J7 B AT WA Rl A RS 0RO . B SO HR A0 R WOB E A0 0B, R e e
WASCHE, HES LA WHEFEN Hash Bl o], 485 0 F B EAETEN K2 W Ao,
0], e —A T,

update J7i%A9EETIHI find Jrik—#F, it Hash 4520, update iR mssE 3 Fim.
FAH update ik, e BEFTH— S0P b (0 R0 R B9 2 1 SCRER R THE (B 1), 75 1 o,
R ZEW ] update (937 F save ik U8, AEHUH SCRE) B HR AN Bl pa, tn it i%
AR ERAS, BREMS R, M 2 A6, w08 LT Rtk B, @
M T HUH AR SO B IR 00, P BT T B0 1 aodRiE, HEE - x 0 R
Hmr 1.
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» 5 8 ERANENNECHER

3 updatelF &K

ik I - LA : %
‘upsert | i fArn e 28 S ~FEah R AR OB AR EnS, ] R .
_ . , fi AR s PORE) & B e, W
multi AR s FAT SCP, B, D) R —
-safe 4 400 i AR (B, st BRSSO T A
loop

doc = coll.find_one(:j=>0) o Bbi—ALis

orig = doc.dup «+—— HENHHGHLHESTL
d["x"] 4= 1 «— FHFHx

r = coll.update{orig, doc, :safe=>true) .-

if r[0JLOI["N™] == 1 g & #7se 208G
break
end a— IR IR WA AL ARG AR R R K
end
B R EN

FHAF M, 8P 1 R RT update 77 ik B,
M T ER R ERY, iR 3 —HARBIIHE
MCEX—L, Rl A B EE SR

SRR h
{ix == 4, ;j== 0}

= L

RU
x=4 =0
¥ HUH i
(x=>4,j=0)
o x TR0 *
{x=>5,:;j==0}
J 7 x HE{TR
{x == 5, jj==0}
&IFx
{x => 5, ;j =» 0} NI!

BRI x
l {X == 5, ij == 0}

. 2

SR R S
(x=>5,=>0}

B2 EleHFeEs

258

# Mupdate. ATl Mcoll.save(doc), H T &
IFHERELT :safeik R

8 48 o ch Y 34
(=>4, ==0}
{E#ijﬁu} {:x:a--l,:]::-ﬂ]
o x BT R ¥
[x=>5, j => 0} & x #iT R
{x=>5,:]=>0}
v v
it x T updatel BT )
[ =>5 =0} *f x #EFT updatel %M )
A 4
W s
{x==5j==0}
W
= BEfTRm
{x =86, j==0}
4
o x #E§T update BT )
{x=>8,=>0}
_ \ 4
B4R S
=28, ;j=>0}

3 AT EEE
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5.3 F Ruby JE#{E MongoDB

Ak, R FEIXFEA IR, TRARSSGEMNR iy . HE, HEFE update
M EFCCH B E ERRILE— T, SEaTRAR—~ update i) SE I BE 00 S RUAY T4 T,

flhn, B he RneRE, duel S BT mEE

coll.update({:j=>0},

{("$inc"=>{:3=>1}1)

SATIUIEY R R . " RBIFE ) 20 0 f93Ck, #RISHE j E 17,

update 5 A LUEE AR T34 P 4 Bron. AT fER B BRaE Ll “s” FFkah. %3
PR 7 TR, TR LUB A AT R A T S B T

4 updatep) FEFIRE

£ W ok - 5

Sine A FAEIT n ["$inc" == {f=>n}}

Sset £ B ) val {"Sset™ == {f=>val}}

Sunset M £ {"Sunset" => {f=> 1}}

Spush TE fET 45 M B P AdLA val {"Spush” => {f=> val}}

SpushAll € FEFE M3 P A ary M C E {"SpushAll" == {f=>ary}}

SaddToSet 0 R4 B R P AL val B TG A {"SaddToSet* == {f=> val}}

Spop W ¢ Y R A ek S — T {"Spop" == {f==1}}

Spop W T Y B A O — T O {"Spop" == {f==_1}}

Spull W £ BT Hi 00 S0 E S MRS BT AT wal {"Spull” => {f=> val}}

SpullAll W, B4 ) SO b I ary RO R "SpullAll" == [f=> ary}}
®\Active Record

£ Ruby B9t A b, 2 ok S0 $oHE PR o) F B, 5 4 093558 T ActiveRecord [ .
{£ Ruby on Rails ®, %3¢ 57 B EE 94 0 S L B A TRy, TR0 iT ActiveRecord 4
P& AR SR A R T ERE O . R R S S0 SR T A N, 8RR OR Mapper.
Hrp O RTS8 ( Object), RIEFEEFR (Relation ), HlEH R4 CE S TR pEE

A T ActiveRecord B9 Y, 7E Rails BT, aJLIAGGGIER 20X R QEIRE, <4
LA =)0 S 0 0k TR . ActiveRecord 2—F-+41 5 FIfY OR Mapper, {H 3¢ 3E 52 2 ok,
Hep— S RSN, SRR EEHE B AR e UL M. h T Rails B94 { ¥

(D SRR MVC ( Model-View-Controller ) 2915 19 Model.,
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* 5 B ERANMOMIRS A

1l DRY( Don’ t Repeat Yourself )IF0] , H it ActiveRecord A< X S BE S5 AT 4k
B ESWER R ETEEAGFAN Y, Wil ¥iRE ),

{F A AR A bug A7, MiX— 45 3R, DRY FNRAEREEN, 85—,
MBI HRAE LA B S 22 F AR, WR BRI I T 3. MBS s, %gkH
H{E BT R E R, MREEARTFEER, RO T B TP,
Hit, HEFHCEENESE R, EFMARAENTERT.

F— AR, W ActiveRecord ATHEHERY “— 2l =— -2 8 "o e f & A b iy
e SRR . FEMARATE L, “—Rid# = — W SNSRI R iR kRsS .
HUEHF SQL W AT B9 IC R At S aT LA T . {E2, 204 00 00 0700 5 o o 3 o o
aeif, BRexrtEtERE EAOMIE. 5B, XEVEEEDAICR, A RNEESE Y e,
TERFRRE LT, SRS b AOatN. SCREAYRME, WeFk @ MM (leaky abstraction ).

AR TR R R S T EAE, BRA RS . B Ry
TP EMRALN SQL, 2 find Hik T4 I MY, 550 R i H Ruby 3455,
TN EES SQL T, EhiFC 42 ActiveRecord AUHEFR TE

c\OD Mapper

EAEE, B MongoDB &KL T. M T MongoDB R ESIREEHIE , FHikss
F R SORMBERLTE SCar B el sk A TF7E T, 65, MongoDB Hib i SQL, EA i EikilhiT
E A, A2 H.025 U SQL 40 Ruby” . 2448, thif K S S X BE R IGH RiG 4
AL A () RE AR BEAE B P . kR, 406 B MongoDB f93% (055 FH T ks
{#i 1] MongoDB 3 SCBRAYIE ), * ActiveRecord (454 A4 1t i o] A3 3480 T

EE Rails "P{I] MongoDB, #H—2 0[5 ActiveRecord H HAYFE .

L MongoMapper
U Mongoid
O activerecord-alt-mongo-adapter

Hi T MongoDB A ¢ R BUBHEHE, [ ok 26 th A BEFR 2 % OR Mapper, iR i% 852
24 Object Document Mapper ( OD Mapper ) T,
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5.3 M Ruby ¥#{E MongoDB

1. MongoMapper

MongoMapper /& MongoDB require *rubygems’
ActiveRecord B¢ s+ Bf 7 & & 10—, 1k require ‘mongo_mapper’
# J& John Nunemaker. i %, MongoDB . __ T —
A 5B 2000 4E A # 4 0, 4 i By il B include MongoMapper::Document
BREREOERBBE LR, £y o irstname
ActiveRecord 2Z [l MM EF AR, fF Rails ANy caddresses
W F S, B ¥ MongoMapper 24 i,
ActiveRecord BB L5 AT, % Ff Rails ~ ©135% Address

include MongoMapper::EmbeddedDocument

A SRR 1 4E, key :street

key :city

MongoMapper HERISE S ANE 4 B E:; :;;::i:ude
v MongoDB 4 #5580 3 47 5 Wnd, A& end
Nk AW ERWESME L, Lk, B4 B MongoMapper #iTHEE ¥
TE MongoMapper H &5 #) iF b A B0
0, (Bt AT LA key Jriad 7 B B LR T R A0, Gl X R SR A, AT LRI
RRU, WG FE AW, W0 15 SR L RS R k., WA TR it %
ActiveRecord IR REATHTT, WMITERXHE, FRATATLUH SR FE 0045 M AR 1 7 [/ — - 7 3E 47

ESL, ERAEIERAT

1€ MongoDB 7, A] LIFE—~ 0Bt A5 — 1 308 (JSON ), 3X7E— M A4 36 2 5 S i
ORI, MR, FAGREE T F MMIEAEM ActiveRecord R A 3 S A SOy
Ifi 7 MongoMapper ', & F 1 A i 30845 5 ¥4 include (193 By MongoMapper::Document 24 i
MongoMapper::EmbeddedDocument, ${ 47 20 § F RARFELEM T AU EESoh | i — A OB,

2. Mongoid

Mongoid Jj2—1~ . MongoMapper W37 —%£{fFE , 7% J& Durran Jordan, Mongoid FITHEETR
F &, L ActiveRecord 25{ELH API 7T LLFE 4 % 5 MongoDB i 4:#Z0fE. F Mongoid 5E %
— I 4 HE AR, {CRaPE S BrR, £y FERES, BXBER B8, it
Mongoid 234 3 T A PR LAY, {3 Mongoid T S0H — 400 . HEAE T “inverse
of " MIRTRICHREE HBIBMAEA L X — A RS BERY

(Dt — 20 RIS MR Ut T 0T L BT | PR P 4 — T R S SRS a0 ThRE. ( I453 )
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262

BEZh, AT MongoDB B3 68 o0 ire rubygems®
M FFCHMABE, BIE. WA require ‘mongoid"
ﬁﬁL [m] J-‘H.&&:.Fjﬂ‘fﬂsrﬂnptﬁ{] class Employee

. LF include Mongoid::Document
MapReduce 5L fiE, Mongoid #38 i 1 field :First name
ActiveRecord ( L] M ActiveModel ) #73# field :last_name

{ELHY APL 4T T 92 EL, X2 Mongoid Enzag—”an? raddresses
it EsZ—,

class Address
include Mongoid::Document

3. activerecord-alt-mongo-adapter Fiald =street
field :city
activerecord-alt-mongo-adapter J& field :state
, . field :post_code
I B — e, fE & R SUGAWARA belongs_to :employee, :inverse of =>»
Genki. MongoMapper il Mongoid %} & ;:gdr““""

# % ActiveRecord 3l FHEORE, Mk >

I, activerecord-alt-mongo-adapter 1] 2

—~HITF ActiveRecord (1] DB i Bl 24
gy - class Employee < ActiveRecord::Base

6). BAIHR, EIFAR T HSLEYE include ActiveMongo::Collection

ftEE, 1A — -~ 8 i1 ActiveRecord (1Y has_many :addresses

O e Y B AE A F A9 MongoDB i ©°

o] 36 Bl 22, BEH, ActiveRecord ;1;%&;] class Address < ActiveRecord::Base

include ActiveMongo::Collection

CHEEHES ol LA FLEEfE AL 1744 4 pY 55, end

ActiveRecord BRI SR MER me m activerecord—-alt-mongo-adapter # {78 B 5 5
a0 ZUSCHE T A 5 PR Y S 5,

iy L 5L e B PR R T L R P R AT O, B TR AR R T SQL 1Y,

5 F Mongoid #iTHE BE ¥

#R1MI, MongoDB J& T NoSQL, #RE I SQL dFtiTi B . BT i i 1an a8
J2 Unfar S BT MongoDB ) F5F0Y, BE T — FEMIMIL, &% T HEUE M E M ActiveRecord
ek i SQL, R Ruby 85 T —1~ SQL i H:MHT2%, AT MongoDB fyija] J& i i ik 4
SQL thik T ot de el . W, Gr g,

A, BL ActiveRecord IS AL a8 B TR RS 2 3, ERADMEE N, @A
SRR, BRI ERTFBA I | TERIRNE Lrh ARG | S IESE R A T, X Th iR
R BV PE P A FEARTFAE, 1 ActiveRecord th R A 8518 45 4 18 | 7636 36 R RUE FE | 471
H, HEFEE—4 Fth R EEH8 58 ActiveRecord. BPEfmtt, 1) B ActiveRecord, = HFH T#
“i T MongoMapper il Mongoid 14+ —{Uig &, K308 T 4 MongoDB fif[E], T 1L E1R
T AR
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5.3 M Ruby ¥#{E MongoDB

iRFE, activerecord-alt-mongo-adapter FL 22—~ ActiveRecord i5ACE%. B, #E% ActiveRecord
FIfERZ—, EnLL# database. yml 75 & FF 48 DB fIE5F 8 DB 2 /647 B sk, T
lﬂm&%—"i“ t‘ﬂﬁxﬁ{]ﬂ:ﬁ [a]

{8 5 b [mleet, {5 i i -1~ 5 A 2% 78 #fE F 2] MongoDB B985 zhiE, Wi B Tl Es ot —4
Wy SQL it iZ, TEREZ Ml R ik ARG,
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% ..-"..l"..-"..l"..-"..-"..-"..-"..-",.-"..-".-"-"'.r'.l"'.-".l"'-"'.l"'ul"'ul"'.l"'ul".l"'.-".l"'f.l"'..l"'.l"..l"'.l"'..l"'.-l"ffffr'fﬂf:’ff.ﬂ‘f;’f:’f.ﬂ'ff.ﬂ"!fffffffffw

/;/:::""f'f.-"'.-"'.-‘ffffr‘fff.ﬂ‘ffff!’fi"fff.ﬂ‘ff!’f.r"..-"..i"..-"..-"..-"'..-"..-"'..-"..-"'..-"..-"..-"fff.rfff,fffff.ﬂffff;‘f}ff,f

N

N

f—RhidEd . = PRCAREE SQL MR, i NoSQL feH{t. Mk, F4# SQL HEs
HITR] BA ) NoSQL BB FEZ R T iZmyeit. M4, SQL #iEFER M D & R AP 4 f % T gy
SQL ¥l B BL A E 5 p 2 a7

= “Z" HENX

T RTRAARERE, AEe0E CHEAEN BN, SEGRINMIhEES SRR, K
FibiE s M ey, ROMEX RS “2" &3O "KM hUREE" X8t

SR, T OFERREER OB U, BESdEE R AR, B 5T &
i) — R AU BT R PR AR SR M N R A 0 . R R, W A Fn iy ) X T 3 I ep— 1,
P E R ER T, UL C 22 Al — 5 Ml 2 IR 95 28 T ARG RN AU AR B, MM AEh &
3 MR 95 25 H IR AR Bk ALY 2 A sSUBR RO T T IR

TEXFERIIREE T, A{ER] SQL /Y NoSQL #dl PEARZ 00 . 1R SQL 05 44 A9 7% i iA fo] 4
TR, Bt AR 21 NoSQL ¥ FE B sh /82 6 R 5 0% E A%, SR i=afom
B L R TR A SR

< SaL SIE EE AR PR

Af 2, SQL Bl PE I 89 A S & OB i AR 78 Z RS, ERMARA D
NoSQL B FEMG? HEak FIFA i, it H T M B R BLHA SQL 8l FEm AR,
T 2 2 1 S RGO RS T — s i e

Forp— A ) B A S PE AT . e % S, S30Rh S8CHE HE 4 M B RO Sharding
=2 # Partitioning,, BCFPFEEAY H Y, 4 SO0 FE b ORI R BB £ A R 5 2
BT A AR R 95 2RO LA mixi BORRAYHLZERIBE (SNS) JufR, T LR R P RS
AR P fge SR AT I P B B AR R R MR B h . R R T R A — & 3
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FEME SRR U], AT BRWS T b SR . 55— B 5 0 0T LATE R PR IR 30 b5, 76
IPITF b, XS o (8 BORAT B i 3 40 I AL A R B SR, T R A0 8 T L 4 1 R
ﬂﬁrﬁ-_ﬁ

Ail, FFEBEESRE, HEBREN AN ARF RN TELLE, RREs
S e AR PR, MR A B R AR IR R A, SIERM e i, B
FERIM) RS, SERDZAERGREE PR, ARG QXS AR A RER, X8
RA1Ir 88— T MySQL $#3tr Bl fERY Spider.

& 77318 Spider

Spider j2 i ST Global 2% w) {957 % f # ( Kentoku Shiba ) J5 4 JF % 69— Fh /2662 | %, %
MySQL ', FIT# i ab a8 fe 5 | SE R in 0 S E B et s | E R E 0 0, %6
HEAE AT LUR AR F M TERET 19, AT E A SB35 InnoDB, MyISAM Z M2 5, Xk
2 MySQL BI7E6E 5 | .

Spider FI'EA1—H#, ti4E MySQL L TfEMIFEMET I M —Rb, Ait, Spider B 53 F
TTEChR A BUR AR ERYE, TR ¥ 44 Il ) MySQL IR %5 28352, st ieilh, 7e(d
M Spider BB R, Rl b REAERE—TEIEE, L EDHTLSHIE S0 NRTELESY
HEFEP (sharding ), T H RS — &80 ER YR, tho M e M IR 5 58 a0 R B R 17
( replication ), il 750 RI# et S04 #1415, FH Spider de3CHLA T 91 i sk 5 .

QIEMFBIREEST B : (EF Spider, SRWMMF M FIERIFEE A, BRI 11 A f
i A Y MySQL iR SE 4 —REAY . (RIl, 765 TR PSR T S A T A (T s S 3

O ATEEPRER: ARG B8 R e e b, W H, Bl P 4h B ms -l 7T LI 1
FOESUPIHETTEE ETRARE A BRI A — M, X — M\ AT P ) i O
i, BRAFFEEMWN,

WA FA19r 48 T P MySQL 89476451 9 Spider #E4T (1 848100 Fik . HS0308 [ 24l
MU R AT — B, J7E MySQL BB FER, 18 T Spider Z 4, A @ MySQL Cluster.
SpockProxy FFHAh .

& SQL H#E Bz S 3%

e it Sharding B A EIR AT T4, BRABSBYESH M ECIRNE hiE ] SQL B, (B
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'5‘*‘ MMM BESEA

T e —#E 4 NoSQL $BEIEFE, SESEIEN E A aifny i Loty 7. ok,
NS FH SQL S e 3 0 8 NoSQL X R S ay i ab B, KB T MM L (s
¥ ) #R K NoSQL.

B 14 SOL #l NoSQL %4 H Fri i py Sl A ], (HRE AW S E IR AR B P
FH NoSQL 24f_FETETAYS . EX 0%, 7R - WiBf B 5 ( Michael Stonebraker, 1943— )
WET ., WA TR RSN RDB E5 Ingres B &%, 7 Ingres i HLZE, WFET
Ingres (/5 2ERR A Postgres, 5748 A BLYERY PostgreSQL. Wil i TR FE L i #EFR A PostgreSQL
ZAL, Oy srak R (Ui, B T Sybase 1L B2 Microsoft SQL Server #E4E & T fth iy I %
(9 Ingres HICES, UG EEICRE ] , bt — -3 F SQL ¥l FE s R4 T E KEm A 4. B,
W3 A6 TR SEHRAE MIT ( BREFE T 0% ) FHEHER, FehE7E JLSHER A Ak Tl .

WidE A a2 ACM P22 A 1 T { Communications of the ACM § ( ACM i {H )
2010 4F 4 A BB T iS4 “SQL Databases vs NoSQL Databases” FIE4%, i,
W@ A vl AT EARA KA, A —mEIRERTEM™ AnTi, 84 7L
B N

0 NoSQL M{E#7E THERER R G 1.

0O NoSQL ftEaE{E T SQL X —ikik, HAEFeRr Ao T &L .

0 3B ik % NoSQL 4 il i 47§ SQL 1 ACID #rtE e O H ALY, SAmtEaE(RM S
SQL 1 ACID J T30 .

RS, /T, MAP—REE . "R HIG? ", {EARREHEE MRE R,
RN T =it eHRIE NoSQL B " MM KR, AR E B AR

ML FATERET 9 EE, B4R i, duE SQL BB FErEEn, REF WS RS HZ
(ARG, LLR AR5 2% A B S b PR R . A 15 P 8 AT LAl e 4 R A Ak B 7 R %5 2%
|- BfEhEiE R ( Stored Procedure ) TE— S F2HF 78 LU

@ HA LS ( Association of Computer Machinary, ACM ) B— it R F oM FH S HS, B W
BSR4 A Y [ R SRR th ACM L.

3 WAl i R al £ W, hopVcacm. acm.org/blogsblog-cacm/$0678-the-nosql-discussion-has-nothing-to-do-with-
sql/fulltext. { 433 )

@ WS L& 4 MR F RS, B— 5 ARE P E RS Atomicity ( ). fard
B A S8 Y Consistency ( —8rfE ). thik B o A]4R & i 7 BAEAY Isolation ( BRASHE ) LB O € WA AR BT T7
FEi) Durability ( #5448 ). ( H4HE)
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it T A RE LA Ab R, KECGHEIT NS, A 4 RS, 7R T ok e R Y g
BUCUEEBROCH . X 4 MEISIEAED T

HE (Logging ): 2 T Biy 15 4% 1o i S S BRE A9 5 A= | R0 e R MU BIE PEAR ST M IS AL
B #AE AT —IKE A, BEHERT—KEA. mMH, MTEHIEREERES (A TER
ACID i) D), bRt S glim e S A Fe@ . B, BPEE il T2 a] 1 S ORI B
f, el AR H RN SRS Bl R R . IR, R ) E A AR R AR R,
Hitke HEPETHE S ARMERER R8T #.

FEB (Locking ): TEXHCRIEATIRAEZAT, A 1B IE HALER RIS RATTIEN, T
HAphne. XA T —EE T

M7FE ( Latching ): Latch RITHAMEE, X B REXTE M B # %  $ig & Mk il
A R 25 Y — RhHEfh b B O 2, Ml A 9 W X By =00 4 Latching. 330t 2 i 0 FF 45 04 B
i “a

HMFEIE ( Buffer Management ). —MEis, ¥HEEMEIRES A B H @ 1< 8 e & 0
W), TR EE S AR, SR N RIRE T AP, A rh S
TER, iRE—HiR ke,

Wl 5o, BLHMENTORE RS, LN LRE 4 RS, miE LR
#IFAE SQL RARPERTE A 0. WrikiX 4 —il, HHSE KR 4 M3,

NoSQL ZBrAf Ay s BEARR, JEF M ER LT Z M8 T oA AFREE, il 241 5
FRAL BT T . AR, SQL $rHE At b v] LLAF AL o W 8 21 5 LAY, eh, BIME R NoSQL
PamE, REF DRSS ARE, DERBEARETAMEEER, ol EE RS e
— B

it Emagartr, WEAEEANEIEE, bR SQL £ ACID i, EAREEEEitH
WEE B PE M RE R A R PR RS . o, IR ANH: .

Bi)e, WEARWAS T —MMEY, TS5 CAP 5% H M N 69 NoSQL #4845 uy
BASE ( Basically Available, Soft-state, Eventually consistent ) Flif T R38R, 2R HEIEA LT
AR .

(O P k: hitp:/icacm.acm.org/blogsblog-cacm/83396-ermors-in-database-systems-eventual-consistency-and-the-cap-theorem/
fulltext ( [F45E )

@ fE BT, CTTHIME" B CoREENT =8, REEE R PR, SR el W
3 TUEM. W BASE REIEE “WHET @ “oREEAT hEEEM. CEFSE )
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-.5:- + AN A

Q\SQL &R FE VoltDB

FRTFAE, R ESEE “SQL $i FEE e R fFrE R AT AEE" XTETEL, (HER
B AR BI04 TR TE AT A SO B T FERYEsiE, e SEBdEE b FaRLisER T 40
LA, WA R RN, BE A S e E— A VoltDB /Y &1k B 4% F{E CTO,
ST AY IR T TR, FFR T VoltDB SR FE R4, HLIFWRE L. SR
St Anfrshh.

VoltDB A M-~ MiA4=, —- &Ll GPL #rill &7 a FiH X A ( Community Edition ), 55—
AR LT AR A e PR A . FFIRAR AT LB HE A VoltDB 45 R B9°F M i 3R EL .

VoltDB 3 & — 119 PostgreSQL 5% MySQL FR#E Y i 8 He i 2 — 1~ [ o) 45 5 814l
(OLTP) #47 T A EENEIEE RS . 7£ VoltDB B ET FREXHMHER: “VolDB ki
i) Fo R EF %5 A B AR RS SQL RS HfFHEERFBLIT LA

Q Hf&4 RDBMS & i JL Ao fE

O LEfErT i et

Q L SQL {2 DBMS £ 1

0O ACID 5t

O 7] 365 F 24 /AR 0E T 4R R Al Rt

R FEARA WG] SR ?

Ait, PUEERMTERMOTBERA LA TXHEARER? CIENENEEME P
AR, B AR Ay

B, VoltDB B KMAFIEE T, ER-MAFHEIEERS. RlER, BURiA LI
ENFEP R, M TFRIEEMEENTED, BRI PE R LUR e, 1 H b T A7 (e R A 9
s, BMMATEART . 28—, ORI —TF PR TR,

s ERIEMARR, BE—%, MEPHEERRNLT, IEMBIEES AR EERE
ACID i FF A —45tengy Hao, 76 voDB w, Fatk Rl S H ( replication ) Y=
HEd5MY9, VoltDB ¥R REH £ G MRS 3Rl AR - THem, 7fEEBPm £ &R 548 Lok
A EE MR A, FHEEMEE LGRS, AL ECHEIRSES . 5, VoltDB tif
it T ERS EEEE A SRt shaE

A2, BT APEAMES, BE &SP SR INEIA BT 7E VoltDB 7, BRI
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B E 4+ X ( partition ) EFHA, HTETEESE T — -7 9B R . BER,
WH K R E R R R0y, Pt sk M A LT B T 2 20 HE b Ak B A% 35 45 R M AR L
WT .

VoltDB 38 i3 0 FE A b s 7] i 7 L, LA Rbdeds ¥ ( TPS ) W LIREH Hof&5E RDBMS 5 50
e LAk ( H4E VoltDB 4> Rl Y IM i 804 ). B4R, AT MO AS AREEEMATT
MR e o L, AT AEREE A IR A RSN, Sk, BT EaR R — 5 IR AR Lt
769, T VoltDB o LU0y it R R tEIR A, WU RiR, W F 3 o BT,
W RE o LT a] LS, PR AR H S R .

O\VuitDB B 2244

VoltDB 3 F B4 775U 45 5 FH A iir 6 i 3 g,
ik — R F{E S8 B9 RDBMS BH IR, HE
{112 (6 g 2 b AR F it A A HIEE,
FEITHE RDBMS HiRAVAESR Hy, ) o ) 32 B A
ERE R AN E AT, R AR PR ESIE.

KF R EECR, £ B 4B Z AT,
Wik EAITR L KR M, T e R
A LATE— E R EE AR B, 7E ff 5t a0 SR R
i, A3l 1) 0 BT O A G A B P AR S A%, T i
Byl SQL T wag (B 1), W T B 1 fE4s ROBMS R
G AT AIRAE, PTLGHE S SRR, AR
FEHEE MR, AnfE—ERE L/, FifdResillhAEsa
RDBMS E#4FTAR, HHRM C Hif5ERGE HEADRSS L, RAMRHE SQL #iTe"
eSS it 72

A, “ESRSET 1 VoltDB Al AR LA FEME BRI R T . “BEERTriE R ol LA aE,
2 A0 i A A S FR AP Al A e B e TG ™ F &, 72 VoltDB h, TR % 3864 2
BEiEfTH M E PR R, thatEid, VoltDB SRR —1 SQL $i e, BHTHEMNE P&k
4T SQL #rify ( hr BRI LAY, HEAREFMCD ). X EMEMKTIRE. WERER,
Xt VoltDB @45 [a] A~ BE{# FH L #E £ HiAY ODBC #1 JDBC F=t,, M ohixst iy 3R id SQL 3 il
H RDBMS ZhEER), EXF VoltDB i#tfrifinl, W58 Java MG FT .
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::5'—1: e .

LR, 7F MySQL %8 A RDBMS
B haEE R S, &
P i B SQL % 2% I 95 8% 470 (8], i 7E
VoltDB 9, i [e] 85408 HE i it B A 04 4 4
i BRI ER S b, WE
7 B e ] — T 285 s 2 8 18 T o A
L REEfT M (E2), Bagil, e
PERRE 35 2% 5% P S0y IR, 0 - Rr
NG

2 Uc;l-tDE.t..%ﬁ'
Q\VnItDB R RIE

T PR, RIPEBBHEL - BWETEN T, VoltDB 94 # B i £ a7 69,

VoltDB MRS, M4 LRI 3 X iEaat ., BHS—NEEN, BEEL T
B

(1) HARFESSHE 3. F e BB FERY SQL 0, WA R4 2 SQL 19 CREATE TABLE
i), SF, CREATE INDEX il CREATE VIEW 2 8] LU B,

(2) Pt JH Java B MTFHHTR. X TAELBRNNAERITNG SEaie, KA
LRATTHGEE SQU IBTIFRATE. MR, TR Java &5, [RTLIE
AR %5 2% S P AT 5 N & Jent i e

(3) TERES: —1454 projectxml iy XML 30, #ERC 0P X T HER S S 4%, |
it B . B R SE R,

(4) F P iR : FP A RIS, FH Java f5. % VoltDB B4 (5] 7] LU i org.voltdb £
P HE A ThBE .

H_L3g (1) F (3) M 1F B4 28 45 — 1 i VoltCompiler BB, #E0T 1A B0 44 “ H 27
(catalog ) WIHR %8RBT (jar CHF ), S, VoltCompiler Hhik gl B 45 2 F o Py 2 .

(a) P RLER TR AT o ot
(b) B~ 5 9 53 (X it
(c) I “HE" MEHE
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b {5 B 7 E A R 4
SE, X BB 7F NoSQL b 4
LA AE B T B AR IR T Y
A shAEN Y B, XAE VoltDB
R TR A .

ECH Y, RTHEERT
ra e A RS Y .

(D e e e ) %2 34

@ sV A BOF R A RLE R
@ FH A sh¥cdE

(@) WA A o) S0 e A 40

i S R e s S AT e, TR A R TR

SRR T MongoDB 25 NoSQL S FER A iEHE, M (LU= A T g i U
B S SO RS R OK R T . At Sk, b EE . “VoltDB 1E 2 ) 12
AN 5 RO EE T EE RS R IR OB, A 10 - S BERT BASERL 100 71 QPS ( Wb i #it ),
FABEN Bt EE ST LI R E" . bR U, ARy SRR st e S Bl s {8l Pk A
e, FERFEORBEFIPATRET ., WIEFE L FiR, XFER NoSQL IELFIEHIE
it 3 P

B3 VoltDB BRI

Q\Helln VoltDB!

T ii1eE H S VoltDB . F 4 3| 8 852 VoltDB (1) Hello World #2FF . FL{E3iR.,
W B FH Insert £768 i BOHE T B BOHNZIE 5 X B AY HelloWorld B A SR FE, 85 F Select f7 ¥
o B B T A R R AY HelloWorld.,

P4 O BOIE PEES 5 LR — TR A SQL P CReaTE TABLE HWELLOWORLD (

CREATE TABLE ( @##t% ) ifit), #AHaMsanm. & ﬂﬁ'ﬁtﬂ E:::Hg:
5 #IE 6 £ Java SENERHTRE L, DIALECT CHAR(15) NOT NULL,
PRIMARY KEY (DIALECT)
VoltDB HY77EAE i B LAE F . ):
a4 BIRESHEX ( helloworld.ddl )
0 #} org.voltdb fi1{¥] import
O H @Procinfo #§E 47X
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Q5 3 — 4~ 8% 7&K VoltProcedure
1 E
Q & SAFAl B A run ik

Hrp, H 8% @Procinfo #4+
i — S . VoltDB 2 ¥ 8 4 e 43
AR X, 4 A 2 M AT A R
PRIV R L TR B AT Y
PRAE LR F 3 — 4 K S AT D (e,
VoltDB T L % # B 4 ¢k . A i,
SR A SR 1 AR R R
AL R — 4K, R4 K A4
A o R gk e AR B, b
{f H @ProcInfo icik.

project.xml i |36 T #i i
M, TEECR . TESEE,

import org.voltdb.=;
@ProcInfol

partitionInfo = "HELLOWORLD.DIALECT: 0",

singlePartition = true
)

public class Select extends VoltProcedure {

public final SOLStmt sql = new SOLStmt(
“SELECT HELLO, WORLD FROM HELLOWORLD * +

" WHERE DIALECT = 7:"
):

public VoltTable[] run{String language)

throws VoltAbortException {

voltQueueSQL(sql, language):

return voltExecuteSOL():
}
)

B 6 Select Ffi#id % ( Select.java )

import org.voltdb,.*:

@ProclInfol(
partitionInfo = “"HELLOWORLD.DIALECT: o",
singlePartition = true

)

public class Insert extends VoltProcedure {

public final SOLStmt sql = new SOLStmt(
“INSERT INTO HELLOWORLD VALUES (7, 7. (3 M
¥;

public VoltTable[] run(String hello,
string world,
string language)
throws VoltAbortException |
voltQueueSQL{sql. hello, world,
language);
voltExecuteSOL():
return null;

)
BE5 Insert FfEid# | Insert.java )

CTuml version="1.0"7>
{project>
<database name="database'>
{schemas>
<schema path="helloworld.sql" />
</schemas>»
<procedures>
{procedure class="Insert"' />
<procedure class='Select' />
</procedures>
<partitions>
<partition table="HELLOWORLD"
column="DIALECT" />
</partitions>
</database>
</project>

7 TIEEX (project.xml )

FEPORACTN e R e, e b, o SR A i ) B L H callProcedure() # ik, %t
project.xml S SUATFAS B F TR EL . 36 T O el o i pfe F—THE 8 hadmmftes,
AT B R T
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import org.voltdb.*;
import org.voltdb.client.*;

public class Client {
public static void main(String[] args) throws Exception {

L]
* Instantiate a client and connect to the database.
* f
org.voltdb.client.Client myApp;
myApp = ClientFactory.createClient();
myApp.createConnection("localhost™, “program™, "password™):

L]

* Load the database.

*f
myApp.cal IProcedure("Insert”, “Hello", “"World®, *English”™);
myApp.callProcedure(™Insert”, "Bonjour™. "Monde™, "French™):
myApp.callProcedure("Insert”™, "Hola™, "Mundo™, “Spanish™):
myApp.callProcedure(™Insert™, "Ciao™, "Mondo™, "Italian");
myApp.callProcedure(™Insert”, "ZAICHEH", "#1", "Japanese™):

A
* Retrieve the message.
*
final ClientResponse response = myApp.callProcedure(™Select™,
"Spanish™);
if (response.getStatus() != ClientResponse.SUCCESS){
System.err.printini{response.getStatusString()):
System.exit(-1);
}

final VoltTable results[] = response.getResults();

if (results.length = 1) {
System.out.printf("I can't say Hello in that language."):
System.exit(-1);

}

VoltTable resultTable = results[0];

VoltTableRow row = resultTable.fetchRow(0D);

System.out.printf("%s, Xs!¥n". row.getString("helle™),
row.getstring("world™));

]
e ZPimfts ( Clentjava)

& HEBER

fE VoltDB f#%°E 77 M & ( hitps/ivoltdb.com/blog/key-value-benchmarking ) 7, ¥ T 5 NoSQL
H9fC3% Cassandra #H1TX] LEAIPEREIMLES R . Aot , WEHEEMIE, VoltDB Hl Cassandra 74l 1<
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W 5 * ERAMECMBERER

Ab PR AT SR TR A BT ERY

filan, VoltDB /2 NTFEU¥HIE M , Cassandra WA Jik . Cassandra To75 & SR FEL5 | Lol 3 |
VoltDB WA, FEXF P e & R L,

VoltDB Hl Cassandra 7£ L1 F —#p#EREME R idtdT T3 1

g - {H: VolDB JL&H T 008 — (N7l 00 7 B PERE, PURTH VoltDB 5280 Y
B — {F/7f% 5 Cassandra #E4T T b Midh % 0 S0B S8R 12KB B 1T 50 75 % B9 fa)
PR, FERRTRL3 WAl (TEEE ) M3 94 (FEH) X R Tt 5 4rehitoh 5o i 8

£ I : H 504~ 32 (IR RO R (R F AR ALl — (TR b o X L R PR IR R B
3 (CEEW) M3 WA (HER) =#f.

STEMT (#LAE ). AR 50 4 32 (B EERE, HAFAR ST 10 %
TE) FIEEAT . A ARPHRERE AT, 39 (RE®) M348 (AEH) =,

Lk 3 WS R ANER 1 B3 PR, BRENOHRAE 34, Wk, #
EX FEATERN, Byt oL T ol LUBEHI 24 F Cassandra $EE 16 f510 F MRSk, At, 4
MR EE, A TIER M SQL MEBHRFEEZ T HIFE FHEA®, MiErtEisETF
N R BRI, VOltDB 3E R S s, X — il A

#1 R-EEENN SHHESNR)

HEREE VoltDB Cassandra % E H
145 5 17000 T940 2245
IV (BRI ) 19800 17400 115
IV (AR ) 12600 4450 2815
T2 FTEHTEEIS SR ENE)
EEER VoltDB Cassandra # K H
194 111000 24200 4645
3T (EXEM) 293000 38900 1.54%
3 (FEM) 1 76000 24700 7.11%
23 E4TBHTN HELE REREID SO MESNE)
RN VoltDB Cassandra % B H
14 102000 13300 1714
3T (EE#H) 286000 17200 161
IV (HER ) 172000 13000 1348
274
A=
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5.4 SOLMEEMEE

@ N

VoltDB 2 —F N fFREdEE, BE M W sQL, X 555 A9 RDBMS TEiit i
#EERAES, R, EHRE TERFAMERE, 50T LGE oA S, ol
NoSQL HI 2k kd" .

Ak, BT EEEEAR FARRAAENFTN, FURHS900BR G 252 30 5 5 2% 2500
WNFAREMRS . o, BRERSERMRIIIEE, (B b5 8 e R mfa R,
RS LM BR R R 2, mH, TEBEESTH . MRLIERE W o BT R A RS
PEJTT, 0 NoSQL SFAH HEAK AR —5, PRI 201 M — JF i ok B3 PR S5 # e T TR iy 8L

RAMEMERR, EHREEE, VX8 EXRE, VoltDB ff LIEEBIRFE PR i
AFEE" T . VoltDB A RIFIEEA: A A, 45 MATHITHEZ NS0T 16 R TR 1 B
RGBSR Z RIEEX —n, WG RS, ERERD BB B JSON %%,
VoltDB A] LA 45 (R4 W = A — FR SR FE
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% .i"'-l".ul"'.ul"'-l".ll"'-l"'.l".l"'.l".l"'..l"'-l"'.ul".l".-l"'.ul".ul".ul"ffa"'f.i"fff.d‘ffffffa"-l"'.l"'.l"'.l"'.l"'..l"'.l"'.-l"-f.ul".-l"f.-l"al".ﬂ"HFIIFHJKHIIIJHIW
5.5 memcached F1T B4k 440

/é}:ffﬂ’fr’ffffffff.i’fffp‘ffff.r"..l"..l"..l"..l"..-".-I",.-I".-"'..-l"..-'..-l"..-"'..-"..-"..-"..-"..l".-".-l"ffff{'fﬂfff’ffff.r’ffﬂf}f{ff

A\

A
N

FERF RSB, SN S umEIFAETTaE, IERHEMAEHE, AHREFR
B, KEWER T, oA 0922 50 b i v ) s 59 25 AT S 300y,

TERE T, BOR BRI BT M RE R A ) B L2 A%, (Bh FEA R ED. ZREY.
ﬂﬁmﬂﬁ%EMWﬁ*EﬂE#HHMHﬁmi%EnMM.ﬁ#*ﬁﬁﬁﬁﬂﬂiﬂﬂﬂ.
Hokm] B ds e (] o] LI 8 i £,

EAHUBRREYE 7 TAEARE AL, AR SR L B £ BERt BHE M08 (X, T2 LA aYat ]
M CPU BB BE AR X 2o I ER R A S1R00, WX AR (LB B IL R aond . 40
B BT AR A, HAh, B TFAMEMNAELL, (T CPU MHBA RS
SR A A () BB b LA

¢ AT HENENET

G, (E N EEaY UL R FE, B R R AR SR N, AT B AT
Wi, HEREERABEHY,

PReEpi, Ry e “RidiE" afed. akRuh, — sk BT e o BdE &
T LA PR J R 1 o MR CHRE r BREAR A, {10 A 2 4 e AR (ST — 3 4 S 0 77 2 1
il WA i e

WEAR AN , G SR o T S (] %) 08 B 0 ) — 4 T LA R U () A M, R B e R 4 b
JTREATERAEREE , BRAT T HECD YEAR R AR GO . 1QRE BN R U B SR T RO
WRF AT (cache ). “SHAF" M AIHIL cache, 1 “B4L" B9 cash BFHIF, BPE
JEEAFN . cache —ia3E A A%, FE “fH#M". Q" MER. BIFMH CPU DY T

@ A, Seer S BETRER MR, SR T L RBSNER. W, e ) e L e £
{2l 85D (Solid State Drive, FEHFL ) WO STFEE R, BAEERANEE, BEWN “BiI" HoWEE,
( BRA5EE )
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BRI S, WA T —EMERET, BEF—AAS, ML T
S i a) Y T-BL

RABF, FESQITUTEL:

0 #] B4 E i)

O LIgEEfE v Hi,

Q (U Tl T g, 2= 2 Wi o] LME B Z 7 2 H e nh 30 .
Q B EFBEETT, Ao R rERE LAY H At g i,

AN AFREEE, AR EER. SFENAR, EAERAN
Pl B

Q\memcac:hed

e i {15 28 7 Th B Y Bk b, Hb 82 377 1 /2 memcached. memcached it # 2 [ Danga
Interactive % 7] f£ Brad Fitzpatrick ( 1980— ) BUHFT FIF 00—k “NA7ET0ER - (BAERE" S0,
EE M) Web BEFATRFF, S8R A 045 Rt TR EAb e

S0P PR T A T, BE AR A S BT TR . OMET SQL B4 @ik BuE;
(SPEFURR ; BRI D 17 SE A SR . % BRI BUR A B TP AT R (24
PR, BRI S5 AR A S AT —SEMETEILE ), X HEAEMETTE R IR R R .

Fi— T, VTR, B RO AR B AR 6 T B, M B A 0 B R A B ke i
A WS R AL A PR AT AL A S Bl M P . I, memcached H AR — B IE R X
s — (HAF AR, W2 3 S IR T LR A o Sk vl & R U Rl o k.

R TR ThAERY memcached B4 1L 4§ .

O LISEFap it & it — (s

O #iE R AEATFP, IS memcached il % 2546 SESIE £ 4,
O T L e i A

Q ik o B o B IR ) ) AR

Q St B FRR Y 2508, {EAYICHE FBY IMB,

memcached FESSHESE R M4 N 1| B,

memeached EHEFFH, MEAGBIER 2, WK ET Ear g, %2 500k %5 5
{617 memcached, XHBRAEH F L MM AR, Mk, FERENARLAE LR S,
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w 5: H K MR O A

memcached B #5017,
#1 memcachedi<
£ R Ih HE
set &K 6
add 5 A R
replace RN
appen] PEN 2 5 B
prepend 8 22 1 8 i i
get AR
gels HUMAE (FHME—ID)
cas PR (fHEM—ID)
delete e e 48
iner S T W0 B
decr 3 A 0y O el 1
stats S EE
flush_all it s e
version [k 2
verbosity o i g
quit it

%2 {¥Amemcachedf ik & E 1k
B & A B8R
Bebo, Craigshist, Digg, Flickr, Livelournal, mixi, Typepad, Twitter, Wikipedia, Wordpress, Yellowbot, YouTube

o B

memcached #] LIt C. C++, PHP. Java. Python. Ruby. Perl. Erlang. Lua 2§if = 3 iji
[A], W5, memcached #9375 B3 AL ph 81 AL AR SCACHE MO BY . [ RT AN telnet B X thiRES
HATUIR, BT RFMEPERBIERES. BT EVIEMNIET 24, RERES SRR
memcached 7 F 3 FE .

T HEFAH AT H Vi) memcached %/ SR B FIAE (B 1), HRZHEEPHEE T F Ruby
U7l memcached IZARE, 753X B HATH A9 R — 0 fi memcache MIFE, TENE 1 8 F A @95
SR, XTESHTEaMEFRESYAERITEEN —EEEE, F—F/hoRES
AR A R PE 2 (6] 6 BB A P B, 38 i memcache FER AT LIRS MM B S 0LH . Frd
1 FEHLH—TF prepend #r-508 (1 2).

278

www.WereBook.net



5.5 memcached FEBI{REEN

require "'memcache”

# #iEmemcached
MCache = Memcache.new(:server =» "localhost:11211"™)

# stuserinfoilbir S8 5 &4

def userinfol{userid)
# &M user:<userid>" H 4 & iF 7 & 4
result = MCache.get("user:"™ + userid)

# RS ETHAPHESN]

unless result
# AP ALE AEEHNER
result = DB.select("SELECT * FROM users WHERE userid = 7", userid)
¢ MEWSESRERS AP B TEAEA P&
MCache.add("user:"™ + userid, result)

end

result

end

# dlrfuserinfoitf7 #45, &£ F o £ 8545
Bl 1 Ruby $®REH memcached & P is
def mc_prepend(key, wval)

loop do
# i :casieEHEE—ID

v = MCache.get(key, :cas =» true)
B M HAcasy 4t K
# "H—IDTi#itmemcache_cas#f
v = MCache.cas(key, val + v, :cas => v.memcache cas)
# mEERMMESENTI] ({HE)
return v unless v.nil?
end
end

B 2 memcached ¥E =

O\iﬂ memcached B4

FH-A R B0, B P AR N, memcached o83 T 2437 M ke 1548 5F i
s, Mk TREAR. I memcached B9 FEH F 5ilixse,

SIEACH ;A 94 B 47 S BR B E 2508 1 IMB o TP, R ok 04 B 2 0 sk ik
BAERICHRE], MaX MR, JXPEA SR T R A0 T R 5 M s .

S —OREFRANFEREG BN, RIS EESN R 2S5 2% aT s
IR FE Rt . R0 memcached 318 B 4L Thie.
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» 5= smxmmonmennt

FFALE: W48, memcached HE—147F, MRMEFBRHEWREES, HITHE—
SERPERTF /D, e A EhE FFINEE.

Ao, SR T VIR SRR A A R R, A A e s s
G o A T S et — (e R, ( B8 <& FR 2B A 1 — ) ) B9 7= T 0 BB BT H A Ak ho T ok

REJRH “FAM" X, RRCETLBE TEFN R, HREHE RSN R,
bR AR R ER

f£ memcached Y # [ 4, % ik 26 [o] # A7k M £Ruby L&

B, FERERER STk class DistMemcache
def addikey. value)

Redt. $in, Ruby 9 memcache FEH, 42 # bt AR
Bt T — 41 “SegmentedServer” HUZHAE, hash = hash_func(key)
¥ AR R R A B
Al ek A R A A BT R S S serlﬁ\rir;; is;rversl?*hash % @servers.size]
: . . # o iR ML I il
P e E R AR A, A, E T server.add(key, value)

. . end
40 BT R LR RME, fEE 3 SIS T P

N i R A A R, H end
Wikn/ 3 s, B3 memcache £ PR HI LI 27

MERFAYEE —xd, TEF WU B R TTEEA N T . AR A9 memcached 1 IE7E
R RO AF it S REAEA TR LAk, DTS2 BUHE SOl LSO B R S R TR, RS 8
AaER,

& memcached ERAREEE

FilA O 48Fid, memcached AUERCRIET AR, JE4EAT, Bk 288 - (7Ees e
FEERT L FF memcached B, F T2 /b i LA SR FE S

1. memcachedb

ATFRET 17, BRESHIE. Zi—5H Berkeley DB {2 £ 18  memcached 2%
{9 4% . memcachedb JFL4< 2 i1 memcached B35 FF & i de, HER % T 1 % memcached A~ 3%
FrREERF AR R

@ T HAECE, daRO T . (B )
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5.5 memcached $0E &9k 40

2. ROMA

T &5 0 R A T T Z 08 - (H776% ROMA, 3% %38 i1 memcache S 3 4T
i), ROMA J&—FhAT 80 AT 4" REth it i - (EAFEm, JLBERA R h P2P =AY s B & Ry LAY .
VARAE 210 ERAEEAR, B0 T — 2l i R 3 — W diB AR, o &l R A 7%
memcached HETEE P o —M S8 T 046, AT S, ROMA D)k 7E AR % 2% — 00 5C 30 T 4346 0
Tlarik.

ROMA R %88 B Ruby Ef7H A8, FH 7= ( pluggable ) 24, &1 Ruby Y
fr, JFECEBIRSAE E, ol IR B M SR (R AF I PR 08 . PR 45 2R 02 A0SR At

H Al Ruby #1758, AFESHOHERAEMEE, ROMA BIERXAEMAEFTR
FiEhe, TR Mae, LhrzHsHRAZEEEymerE, K, 5%
KBRS L BRI, R A B i, U] Bk A P B ERA 1 O ()M L P R
iR, i HRERENEN, ROMA BT 58 BLSE Friz F b pRa @t RIS

3. Flare
Flare &t f GREEV# CTO A BURHT S5 7F % 1 —Bh memcached #4088 — (476 JLARAF I F -

0 {#i ] Tokyo Cabinet ZEHLE R 2 1

O F8EE & B & 5 A58 SR B A (X

O R 1L A G nT LLEE hn AR %88 6% sh A E L P i
O 7 5 M + OB ( failover )

Q A 3ZFF KT 256B SRR T IMB AY{E

HHESCH, GREE fiFHAY Flare i 12 98 (6 WA. 6 M5 #ll, BHTE®ERT
it 2000 7718 1GB SHIAEEE, DUEMESE 500 ~ 1000 RiGEGAMEERTRET. EX
HHRGT, REEAE FRAMARE, MAEZTPREERFEES, WA ESNIER
P AT ) B

4. Tokyo Tyrant

Tokyo Tyrant 2 i -3k 1 HEFF 22 09— Fh O &% Rk - (H 7. R L8 - (s
DBM FE Tokyo Cabinet i bk 564 TF & 09, MIZFIT 75, Tokyo Tyrant HE4HE T 30 i & i 45 i
(Al ZHHE. Tokyo Tyrant % ¥F memcached Bp i B HTTP Bhi, MR R/, ol LI A

(I) GREE £ H #f— %22 M (hupoigreejp ), SehEM “Mohdid™ Xk,
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memcached #FF{CHR %5 .
Tokyo Tyrant S #3H & 5 AR, (HAMESLLHM S memeached [R5 M#EEE.

5. kumofs

kumofs J& i SRR SE B F 012 ( BLHEER T 32 [ Treasure Date 457 ) 7% 19— Rk — (1
fifl, ST TRAMSMIT RSS2,

H C+ S5 # kumofs, {LH 1 4 S A 5 memcached JLF [ 25 f#E6E . i o] LU
MLELHEINY S — AR YRR . RSt , MRS AL RS TOMNTT, ST S
PRESFIRAE, MO AU 0] B A 1 S 5 A ) RIS R

& FH—HMi - [E7FE Redis

B EERER T, BT LLES —F, KHEA memcached (#2807 L F JLA
T :

@ R = Ry A
@ A Forfi
(3) Hcdie 1 B PR

TR, BT A, M T RSB RS B8, ®iff, XBFHEIFE
AR, EBARNE AT memcached 8968 2. 45 8 %, memcached JB A i 45 % B iE
AT, FH, S RAN. FEH00, UEMBEKC MRS, BEEEE
AR TRAR, Z A7 LIS B e R, #FA iE FE ¥ memcached FI7EME 4 B4 A 155
FPET S EE R, FHRWNAERY, KERM SRS, BP0 —
TEFEARE, MR- ZFFAMO AW EE Y Fra - (M EsieE, iz
Fir ELIE$E T JEAC 3 A3l &3 — H A9 89 memcached, 769F Jit 3 memcached B9 5 3804 57 06 2| iy
R,

R, A [Rla i A2 .

(D o e
@ ZFeire
@ Fratt
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X SEREIE A - (PR AT, RIS WH, WRAEZRRESN AR, W
RS LW £ 5 MBS D EAR MRS, KFEL—FRIEEERMN. EFE b
WaRA, MR Redis, Redis &8 AFE 6L Salvatore Sanfilippo 1 % (9 —# Py f7 R 8k - (L7746,
HAFEI F .

AR VR AR R B E N AE P T, BEEIER R,

Se¥Fak A : EIHE RIS PE B E R AN Dl T ey, (B ER T R 24 e Thie.
AR, R A Z S EE SRk BIOFARSMRA T EERE, BHET LIRS
HaEM Rk,

XS IATHEA A memcached —FF S H:57E 5 P 0 — M) SC L AT 43 A 9 345, Redis Cluster
SRR TT R, B RS 25w s d zhiikE,

BEREZMOMIBEM: BT FTH, Redis BEFHIER (list, FRFPEH ). £ (set,
A EHEEEEENES ) AFE (sorted set, (& T HEF094E-S ) M FE (hash, 8 - (HHH2 ),
{E memcached " E05058 il 4 0 AT B A TRF I EERES ), 7F Redis fPo] L HEEFER.

Bl S CIETTHS M Redis BEEEAER R, H4ENEHE, 7 Xeon 2.5GHz Y Linux
HHEVLL, S s 7ER, E5—10ld, RS RA 60 TERE 4 3t
10000 “~#5R B A, Redis SCELAY BEEFIF R B A B T memcached BIP%. il EHFEE— i,
memcached FIALEE JLF 2 MySQL 19 10 6%, MX-TBEEHRSE, Redis fHEEER 94 A0,

RFE: T Redis FPERH B LN, Hit&aSHRLaRE . A incr 4
FH{ECEE T B AR R A DA T 0P A [m] LR A 2 B Y

A 7 & memcached tHill: Redis #4 0 CBOBIBSW, et b FEE, HikEE XA
memeached FM¥. V5[0] Redis W55 A& P imfE, {H Redis Bt REF SCARMR AL ( Lk
I memcached BhulARHIE ), HKETiESFNES RS S CFf. 5 Ruby 7, BEESH
HEE T TP Redis AFERIINEE (3% 3 ), ¥R ER%i%% memcached,

Redis B E 5 | 7 —2LLERAH Redis M4-lk 7 8, W€ 4 fran. HY, Engine Yard 1
GitHub #2 Ruby 7 & & HMEETEM 4 H].

®3 RtRedisihEIMIEE F4 FFARedisi il
HEHER il R
C, C#, Clojure, Haskell, lo. Erlang, Java, Boxcar, craigslist, Dark Curse, Engine Yard, GitHub, guard
JavaScript, Go, Perl, Lua, PHP, Python, ian, LLOOGG, OKNOtizie, RubyMinds, Superfeedr, Vidiow
Ruby, Scala, Tel iki, Wirgilio Film, Wish Internet Consulting, Zoombu

www.WereBook.net

283



" 5' TR ABIB MM A

ﬁ\RﬂNSﬁﬁﬂEﬂﬂﬂ

284

ZHIEZPHL, Redis PRI, BRTFRFHRUS, EXFTIR. B GFE. B SHIREH

FE: TR REAERER memcached JLE B —88, FEE N4, Redis thil
HRMAEMZ AR INFFFR Y prepend 4, WifFRFE HRAME M, SIEMRE X ThIEREE .

FIF: HYTFABEE. Redis AR MBEH OB REMOSENIESH, P
EA{UR T,

FURGR AT LIRS A A P17 PUSH (BRN—4~7T 3 ) B POP (B FFMBE — 1702 ) #iERY
PEL L BT A 2 BA S R e felf )

w: HETARFHAEESE CEMES, Wi Redis () SADD 45T, H SREM fiy
CHBRCE. B TRAEOGTRMNR, FHi R — T 8 SPOP 64 A H1H 2 B 4
i EE- &, '

A ZE BT HITIER, Fin SINTER 7 LIS WA S A smcE (548,
SUNION W nT LA B M 2R eh R THEE—EMTE (S4). 14, #TLLH SINTERSTORE/
SUNIONSTORE %= S R a5 —1rad,

B Redis M 1.1 REIF UG BEAY —Fh AT I 94 (sorted set, Redis A iff o % ZSET),
PR P M TR BRI AT . 5050038 1 AR 0 0 o A % g 1 3 2 o
BV R O o R e 2R (e

MeFIR: WO RBRE A R — R, 7€ Redis B, BOPIFRAGBAEBIRE HF
fHeh,

i LRYHEES —T, 5 R AETF i 7 % 41 8 {5 %) 9 memcached #8 1Y, Redis & —Fh ik
WHETRRESW, A X5 Rt MIhREREE - (BTE6E. it Redis IFE e MIEE (&
PR ED HATRED ) E AR5 %5 285 Sharding ( 4377 ) MshEEHATNEE, iR E TR S
TR 73

R A E R R AT (BRER, T —ER SR OAR S PR R ) N5E,
Redis LA — - JE W B B9 BUE . M memcached B S FIRER, XREASEGE RIEE
B
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5.5 memcached $1ER{REEN

@ Redis Ky < 5776
Redis 40 5 frm ., BARIEAAER 250, (A% AT £ T memcached #74-,
#5 Redis@d—K
* % m =
TN
QuIT B
AUTH TR BAATE (] )
R R

DBSIZE T DB i e iR
SELECT index B 1 4%
MOVE key index ' 8RS 2 | index () DB
FLUSHDB WER 580 DB o i) 4 A
FLUSHALL RIER: 5 DB )2 A

ERTHRAEEESENGS
EXISTS key B4 key 51T
DEL key MEE key
TYPE key key B 2R
KEYS pattern F 5 pattern HIVG AC Y 2
RANDOMKEY WL 48—~
RENAME old new HerE# (new DAFEME )
RENAMENX old new érEH ( new EFFETEW] RS )
EXPIRE key sec s By
TTL key WA

ERTEHRENS S

SET key val Hval ( FIFE ) NS key
GET key TR key FE3 R A4 (R
GETSET key val A val GRATEY key 35 5 GT350 A 100 0 5 1
MGET key1 key?2 ... keyN T &1 key HIRE R AY{
SETNX key val key A TFLERT W5 val
SETEX key time val T SWESET
MSET keyl valuel key2 value2... keyN valueN W 1 key il val 2T W08 ( [BFHE )
MSETNX key! valuel key2 value2 ... keyN valueN Ei;:ﬁ; ?J" TS (RTIRME, PR key HAMER
INCR key Logizhi Bl
INCRBY key int A {1 it
DECR key A 1
DECRBY key int At {EL0RE it
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:iSi- MR NE A

(&)
" & " E

APPEND key val TE (L A< R 10 val
SUBSTR key start end LEH{ ¥ 7 ) — B4

ERTHRENGS
RPUSH key val 1] 3 ke = e A wal
LPUSH key val ] 39 2 FF 318 40 val
LLEN key ¥l b
LRANGE key start end e R e &
LTRIM key start end H 3 e e 4 i LR
LINDEX key index i {0 T
LSET key index val [ 8 5 0 W5 A val
LREM key count vl :: :Ii!i"ffi BER count-T-val (0SB SHE, 0800 AR T
LPOP key R MER PR LML R
RPOP key MR AR TE
BLPOP key key2 ... keyN timeout HFEInt Y LPOP
BRPOP key key2 ... keyN timeout i e (Y RPOP

RPOPLPUSH keyl key?

M keyl F|FH RPOP, #%15 LPUSH ¥ key2 31 et

ERTFREANSS

SADD key member [ M % o e

SREM key member MAeh BEE R

SPOP key M LN — T TR

SMOVE key! key2? member $f member M, key ! SEHEE0B) key2 M ( HFH4E )
SCARD key TR

SISMEMBER key member key $E 7P B 2 £ % 72 ¥ member

SINTER key1 key2 ... keyN TR E R

SINTERSTORE dstkey key! key2 ... keyN

NG T B A 4 0 e 9 A SRR 55 dstcey

SUNION keyl key2 ... keyN

SUNIONSTORE dstkey key! key2 ... keyN

I FAE— S E R TR

IR T — 455 7 8 ) 7 R ) (1 555 dsteey

SDIFF keyl key2 ... keyN

key! 5 Key2 B 3L 22 15 090 2 (el 025 ¢ o B¢

SDIFFSTORE dstkey keyl key2 . keyN

i keyl 55 Key2 B2 IR 9902 W] 22 BT OGS dstkey

SMEMBERS key

PR TR

SRANDMEMBER key

RiHLE R T

LZADD key score member

EATHFE (ZSET ) Bi@r s

A (2 E N T score )

ZINCRBY key inc member $ member B4+ 0 inc
ZRANK key member member BHE{T

LREVRANK key member

member B9 ( 85 )
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(&)
W & m E

ZRANGE key start end WIRARAMTE
ZREVRANGE key start end IR A o E (fEE)
ZRANGEBYSCORE key min max TRIRL 47 A min B max 22 [ () 0 %
ZCARD key FF AR
ZSCORE key member member #9755
ZREMRANGEBYRANK key min max FEHCHEDT 7 min Bl max 22 @ @) o E
ZREMRANGEBYSCORE key min max B8 43 A min 8] max 2 [B]# L E
ZINTERSTORE dstkey N key1 ... keyN A A A A dstkey
ZUNIONSTORE dstkey N keyl ... keyN HER IR A S RS dstkey

i TR RS
HSET key field val A key 35 1 5 2 ) field (R val
HGET key field SRR key 45 2 (TR J 1) field
HMGET key field] ... fieldN SEE K field %R T
HMSET key field] valuel ... fieldN valueN W field (T34 )
HINCRBY key field int H fiehd it (L4 4l int
HEXISTS key field 1 2 g o B A0 X feld
HDEL key field MilBE field
HLEN key TCw ey Field B
HKEYS key HHLE P A A A field
HVALS key FEIRLTHC) 2 A FR 47 value
HGETALL key I 2 Y PR AT field F1 value

H
SORT key MEE ., W, TR
¥ %
MULTVEXEC/DISCARD/WATCH/UNWATCH Redis 06 719 %
Publish/Subscribe
SUBSCRIBEUNSUBSCRIBE/PUBLISH Redis Publish/Subscribe ifi {if
Mot NS

SAVE [ElE{R 1T
BGSAVE g
LASTSAVE I8 J TR )
SHUTDOWN [ 243 77 A s 1 PR 9 8%
BGREWRITEAOF e B

iR SRS
INFO A 35 48
MONITOR R (U )
SLAVEOF i e
CONFIG Redis i W ( 0J2FE )
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288

A E 1 89 memcached 75 P 35 M0 A T Redis % F* % ( B 4 ), Ruby [ memcache 7]
LLHS X @ A Sh B /7 8B, At Redis EHIR St 70 A ah e, K, BIOEEN
Marshal @ UM HREFFFER . B T 1 — 5 F memcached % P 5 XS LLSF, Hofth 77 Wi 3L 4 I
AR X RIS TR, Rt AT Redis M9 %15 userinfo T BBt 4 B B,

require ‘redis”

# #4iRedis
RD = Redis.new(:host => "localhost™, :port => 6379)

# rtuserinfoit {79 & &b

def userinfol{userid)
§ A user:<userid>" S LiFMRE
result = RD.get{"user:"™ + userid)

# A LHETHAPHERNT
unless result
# WAEFFAEE, FH&080E5%
result = DB.select("SELECT *» FROM users WHERE userid = 7", userid)
# AR w0 RGP, T S P
RD.set("user:" + userid, Marshal.dump(result))
elze
§ A0 AT R
# redisEF&#iTasFHEHR
result = Marshal.load(result)
end
result
end

B4 Ruby REH Redis & P

Redis {7 {% memcached () prepend SCRERYSrS, AT R0RERY I FHE 00 00 76 2 B )
F . memcached Fl Redis ZE M5 B AR KE M. Redis B9H % B i 07 multi 47
2 Wl exec My 4 2Z B A FEHI AT, 2438 2] multi
frdrat, HEMMRTE S8 i asga, def mc_prepend(key, val)

loop do

RIGIDRBIAEP, B 48P exec fraft, RD.wa £EMCKE)
-tk (EFHE ) MhATRR A fic R F R m s gty o oo A
. SRR prepend X BT AT key #EF TR, RD.set(key, v)
U 95 B4 S watch i 4455 BAS T AY key. e R
end

B 5 J&—-1~ilfl i Redis Y 5% % % 5 8l prepend end
WBIF, Rif, EHSKMFHORE, Redisig 0
HEDEFLTIF RS, HilkEakWn watcy 25 Redis ¥556
f s,
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5.5 memcached 0 ik #40

WARBHBFHINEAIE, TTHEREZ ARSI, HE, 7ERM Redis filgatdh, ¥+
A—EWERFIhEE, HEIRIENHF 7R X LS IF AR, KETLIER T,
& Web R R EZ M AR MySQL B e, R 78 8 &40 I — B fa] iy #if A i p e 00

1Kﬂﬂﬁ

memcached LA “AGE" YRR, RIPARE 20 RESPRE O T AR B R B
BER. R, IRomE AL,
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"XEAXMEOBIEFEREAR" Fid

Bl S THEAEOFLEN, TOUHIERDB (£330 HEE) $5T. L&
K EMMHEFTFHARDB, RMBE 1970 Fu 424l 8T R4pe, HAELRAX 3,
HmELE RDB AP /L0 4 T 4 S 6544884,

Fif, E#AZHEARREZE, R RDB stk tb F EF 5B M AR S0 £ 55,
AF Pt &) MongoDB, memcached #o Redis Fi#t 47 T A48, & Fik ® i & % 65
A SQL 85 RDB, H&F#4#4% NoSQL, EMZMul$LE, SEHAESAEE
FHAMAGEHNART, HBARSBSEREATENEROAT, RE, % 5ol
F R4 R4 5 7 S 4060 RDB, & TEA S RE, Rk —in5 =4,

S, BMAE—FM, LTRM LW (5 A ERATER Y, Hibik Lo
SAMEEMFBEL), 4% (BB O3 RS PR S, 5dodf a5 hima
PR RS ARASRAGHEBE P ) FHA, 2o KRG ErE P —maep
—EM LM, MASRERE, AREHFRAATEE ik F R R, AT
— & &3 M RDB.

AEAHHETT, MO TRAFTERES AR BB TLEAERA PHE S LG
memcached. B8, B THAREEZLEEAT EGFMES, 524X FHER
B DREELHEAMRIE, TAKEE T ROMA. Flare Fk 4,

Fretsh, MANRAZERGEERNMS, B &R AESH (schema) .2 %
A RAEA, TAMBAT 8 LIE 5 4544 &M 4 MongoDB # Redis, % —# @,
RDB ALidin 3] ) £ i  fo & &0 5 @) °)80, 5] 8t 4 T kX ik M o 8 47 3 B sk 69 B4k
A P A28 VoDB E 2 3 o & —fp ik

EZAFEG g P, MGG Rk, PPHAMENEASLERBE AT, EAEEY
B £k (HDD ) iE 75308 ik, S35 77 i% 7 i it 3] % 0 0L 09 4 3 ah sk 69 B A 58 & ( SSD ), Bl 8t
MRAM, FeRAM F T —A AL 48 % H, 85Tl L0504 DRAM Fl 26k 4
e SN At EN TS, RMAEREAAASABEE (KL oREBEREEL ), EH
138, SR — A AT TR AR A ik i

AT —RAAFI S 2E RN R, 248 Smalltalk, Lisp S A 5200 fi15 5
TAROHMA, HREeh LA,
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FFIAFFFFFSSF .-".-"..-"..r.-".-".-i'.-".r-'.-".-".d'..-"r'.-"..-'.-"..-'.r..-'..r.-ff.rff#f.-'f.frf.r.rf.rff.rf.rrfff f.-fff.i'f’.:;:‘//

7
6.1 MEERER

//—/ﬂ#ffr"f.ﬂ'ffﬂf:"fff FF AT AFFS el i i P B T P

N\

SN\

\

A

KRFRRER, ABPCERD THREWR. BE/RERR b % EHERRA 7 LT - BR
( Gordon Moore ) #2189, fEAYR A d b oY R RS SR A B PTE B 15", Tkl
BEFEMET R AMES, |

Scbr b, 751965 FRYEIE P EME “HER—E", £ 10EEM 1975 5 BMie T
PO T “HRER A LAY 40 fE, CPU BYHERE AR L 5 — R B — 1 [H AT
REALIHESERMNERER “5 18 1 HB—E",

R, EJUFERTA LTS IE2Z AT, RABBXALDYE. B, P RAiERRN L.
BERFEMAL “18 A7 XAk, (BIHERL A1) David House §§ 4578 % 3P 4R 35T “LSI (&
MBI e ) AYTERESE 18 A BI—1%", Bk 18 A — VU iZ R T b,

BAPURERBMER, REHEQBEE IR ™R, TRE—RSREn, Rk
WERRE AR BT, SARFNR, 1965 FERES, X —-FR—EA, it T
EN i -2

& 2IUTREHK

PR AP, SRR 44 4%, 64E 8 A%, 2n 4E 2 A9 n UCT A T BEAY RS K M
TRICHE “n N KW m WO A" B ER R LT B0 i< .

MTRIER, BRERNSRESAE WM T, bif— T FREESTHE A 8E,
TR A5, T — 8 SR A0 M R S A R,

RAARALIET, FERAHTH — (B0, ek ER TR, FRSE3. “he
B AR LIRS 4" KW, “RaESREME, NERRESNETN, Grshk
—EREAABATLLT . KRk, S RERIN, R RE AT — R AR B

“fHAank, MW—BDRARS? T @ ESGH, TR RM, i, WESFFEE. " E©
BLBLEEA 19 19 8T, kR0 27 361 KB R BB A IMHMNA A, §—F8 18,
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FTOREPRL, MER 4N, BB 168, 328, —FFHAFAES. B 4a Sk B
i TILRZEWRSE S Tk, WEEES, NBAXE —-HESERTT, BRW KA
TAREET, B, & FE S AL,

CEA, KEARM T CEAT? " RS IPAIRLE, W T —TF, ST
AT, WAk, LRSS 361 K, SR ALAKIER 2348542582773833227889480596789
337027375682548908319870707290971532209025114608443463698998384768703031934976 i,
X AN, DL ek, REAE 4t WA MR A Y Rl v EZE, @iEH
REFE A, i fibd—1EE

AT e, FAERHMEH AR K kB - 2 AR ANEFE T .. Wik
ol XA C R T 40 4R KBREOR A R RS ) A b a0 3l e A 92
BRI 2, T Al ) L

PR EAGEE AR -FAREB AR, Wadl, REEKY “ME" (wafer) #
(B B e — R ROERER (GRS ), RSB AR B B M . bt
IR AR 2R E T, Haiiiaom b2, BTk, i parEm s
Lo BT A FE AR R S OC . BEARSE RO, DA e A B 2 L foh 2R O R e
AR HE AN B B — T B IR

FeARMNBARRAT HIGHE A AW 2 X aniin T T 20, apsnBas h—1, &%
X R RE ) e B E R E SR B L AT 5 A E B e LAga/ B 0ERY 14, ik hil, fEhiEiditas
B S T, A e R A e o (R 8 o) LAl i 4 A3 SR s b B, B At e T L e 3 [
Hoi 174,

506 ) R P AL R A (L . ML CPU B MOS ( Metal-Oxide Semiconductor, 4 il %1k
) BT, MERREM B EEA 12 5, SRETLLISCE 2 fSA TR EEE 14 iR |,
—+¥E [ 1 IBM fY) Robert Dennard V% 36, H i34 % Dennard Scaling..

D Selr b --8ee O el 7 PIEE AT 8 oSt . ( B

@ AT PR —E M2 ST L I, BIIE RS, PR e SRS RN,
JEARE. o ) A 2 O e

(3 Robert Dennard ( 1932— ) BEMEbF TG, B0, #hT 1968 ER T BRI W FN DRAM NTE.
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6.1 WNRE®

i LPrd, RS, WEwE T LR, T 4 ERCR . 2 S
1/4 FE o B A 5 il el i, X S0 AR A R A L 40 AR RE R E R — B ALY, KBk hiEE Tl
o L | L AT A SR A AR Ak e 2 K, RIS | AE ST RSN, HE HEERENEs
(i T e B A

o BRERNER

ATLAE, SRR E R AL, R R RREAE T R EOM . 2k AR 0
MEORERAENATRE, tifEsh FitAHLPEREAOIR M . FEARIRIR S A REA0 N, Ll A i LB S
A0 T

fln, BAE—REE A AR AR T 10 A AT (94 AR 8000 78 ), {HHAEHAE
CE 1 30 FRrmERHAIL. mH, SeeSaitmicHeREf838A 112855 (4
AART 800 7ot ), MiX—si bXel, EAnTiREX bR,

30 4ERHT (1980 fE24E 4 ) M- ARG, IRAEME BAYEEAE NEC ( HAH ) /Y PC-8001 ( 1979
ERW ), MAEMBREYE—T, BOTUES]SERERITE (£ 1),

B A X 30 SER TR T8, X —EHEhelHREEMES. ME, MEMEIDE
LR TR R BE . AR S R A O A, T 30 SERTRERC B #Y PC-8001 2 T
EOLZ5, HEMHBRARERRREMEIE, SRR A,

#1 30FEAS AT ENRHEL

PC-8001 ( NEC ) ThinkPad X201 ( Lenovo ) A |

Hr s 16778000 H T ( #5 ARH 13774820 H % ( #95 AR 0.8 14
177 3000 € ) 1HIE)

CPU Z80 e AMHz Intel Core i5 2.66GHz 65545
AT
RAM 12KB 4GB 125 Fifl§
ROM 24KB —
TR RS & 320KB ¥ £ 500GB 156 1715

(D PC-8001 e Frh W fFay M , Aot dbii% By 2.3MHz 4. i X201 89 Core iS5 i FH & 988 ( Turbo

Boost ) TORE, Mt EpSIEaT k8] 3.2GHz, Kt s HrEe 00 % 1391 45, ( BB

285
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A, BERGERBITSR A FUR S R B b S A O R LT ORI — B, WL
RERYHRRS . Hrieiy FRE, LIBOBEREd, RS HRM T RS R,

EIRNTRES —F, Gl T2 AR 400 0 A BT b0 o SR e, R Anday Sn B0 | ik s B 1y
WET dwE B BRI NIRRT T S A P SRR AR, [RIR b e R Y
PR ILATERBCF . 4%, T 20D RE B ARSI OMA, (Rl A s 4 0] 1L
R 2R BT

TZ AR, TR A 1) i T i 02 e B T 05 0 A A M ARG . UMY I S T 4
PIR SR THERETIIN 28 A0 R AT, HEUR M R R s A, LR, QT 208
B s LA Wt e, WAy TR A ST AR, AU CPU, &R Bkt h Focft
RS RXH i TSR0 A TR, U E P 209 30 436> A L B2 ks 7y i
s .

00 1 P A1 S B 2 Ak AL SR BRI R A, b FATE # B0 Dennard Scaling B0, 5k
AT G 7R LASC I CRRHE AR T, HIRIME, CPU M T FERTSh %t AW . 30 4E87 CPU
A LR B DA L Mhz, WTBFEHICE4 L GHz T, LERHETS T2R2 1000 45,

T H A CPU A (A IR A o, 3 e #7640 1 o B O S 4R B 18, 1% CPU
A AR T BTAR . BUALEY CPU i & TR R A A 151 2o i S A T 00
BUFTTIRFTIBiR LR 4 7 (pipeline ); A PCEEDATOLERE &, 1AL 5o 540 4 00 hn 4 4L 69 1 20 42
L HIRE S 989 ( micro-operation decoding ); SCHEHE 4 2 A f kB = AT O R Y
TELUCEPATIOF #ATRLF AT (out-of-order execution ); Fefh4r & i R A & MR LE L Tfij
I ek s BT HEHLET T ( speculative execution ) 55,

TEIAC CPU BYAMRE, BPACHE 7 & IR R yT, il o s B VT LA 15 ) PN AR 5 0 A 5
BfE]. M CPU AsiTHE RS , Ml AP ek i e S AR ) R e e 548 RS
8 M\ A A S e Y3 BERHE] , CPU 3EnT LB TR0 4.

REF, M ATFRIUTIIFFE SR APPSR A, LRI W) 0 s LA B S R Bl ), PR
SR B HUL M BRI AL T CPU RBRO PR A7 R 8% b, 30T LSRR S0 52 8 V18] P9 77 Rl s Y
KIFH . ZFOTEMRE MRS . BAFECEE cache, FARKEE “BE" W0, REEM
IR A P R B I DR R,

AL, CPU WNEIAC# AR M7 A R PR Y, Pl A A/l CPU B2 & T FE 58 — BB AY
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6.1 BRER

“ERGAT. MILEESM CPU FHEEVIMIAY RIS ., B, AR RSN, —REfrRRE
REEcte (B{MRLATFRY TIPSR BRE ), HERH A, B4 % CPURERE THENSE=
BRBARY =ERERTF . WAREA MAEBEFOE, WUHENFMRHE, CPU S8 rE e thiT 8
EF 2RVt 3 i

Toc i B LB P S A B0 E LR T ( Hyper Threading ) 5454, #A0HHiEE
Hot 4 Wiz T AR A 22

Q\j'a TiREERE
BTk, ®iTMELAS —F,
B A8, iITITESBEISHE

T2 3 o % B A 0 R o 8 1 2 3 456 7 8 91011121314 15
FHEE CPU HERERY. mm[ﬂ"'”'mmmamm

CPU fEimfrE ey, Bk

ST &%

KT RE—PATROH, I Ty y o et F
Hy R, CPU BOBE {4 ( i i ) JLBEYS O . B inm
W AT 1 RE R . B ST HANENEEIN W

PR TT W, 3 AR AR Y
B AR — - A R Y b B
6], MIMHEFES BEAITHERE, SRRt R — i st s s A (E 1),

SR AL A IR0 . (DHUHAE S (fetch ); @46 451765 ( decode ); DU ZH¥IE ( data
fetch ); @HEH ; GHIHZERESM ( write-back ) %,

E1 CPU &AL STE

FATTAT LA ), i i s, S —9 a0 BEnT (A b S MR A0, T8 THE 4 T
Mk fk, XM E, BN CPU i KR S B i — a4y, BIINTE Pentiumd ok 4y
2k 3 4 ( BERIRIEETY Core BRH R H 14 20918,

Aid, WKL BIFAE 23, RO R AT R R R 4 R R, — B
REE R — i, Sy | —E e, BRI T, WEibg s
BRAPLAMARI AR W, WX — Ak E 4k S AR R .

TAHEF—1 CPU k44001, x86 fiMkis 4B R,

ADD a b
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PR S R RERH o 70 b AN, JPSERURTEE a b, a M b ATLLRHESS, BT LLRNTER
Ak, {BXFF CPU Meil, Uifa]#d fra8 Fih(nl 77 B 5 & e (A R B2 500, IR o Bt e
frie], MIFEPRATIUH Bl — ARt e, #AFKR MW ES/FILE e A, X
H AR LR ALRHE S AT B BE R I — SR T AR I T .

{80 G0RE Uk £8 2 4 (5080 Y [m) BB B 2 SUHE ( bubble / pipeline stall ), PSS ERGREE
Fh, TEEHM AR SR SRR R A

LR R T P FF U o] G P 18 S A R 5 0 ] B, BEAROh MR H B (data
hazard ), FFXFXFRERIAN M, BERMPIPRBE N “BEBE", BEALE, LRI
—SE B SRACE IE CPU ISR S FE k2 (], MTTHETH o B B9 —Rb R

R, WESTFLARITEER ., EMESEE RS, RO ARRER, EHR
HEEFFAE AR LRATIRBIAY. MiH, SEFaaA TR HERE — e SRR T ok,
{EFUWT RN, B T ARG 8RR B8 LT e b B L in el i
F CPU SHBHIANFEATT .

B RS RE S ESHE, Fh T CPU A HRMSERESEAPEE M (resource
hazard ); T &0 32 F B M52 H B (branch hazard ) %, BFIR B B A7 4 ik 380 15 9 0 b B
HeHEAT— e R BE AR .

BRI —TFTa e, &
CPU B B R 7 IS0, TE pmmmi s mns e R, o s ™55

BREZAar S A AT 8, kRl 111-' DEE DEF 4 6 7 8 9 10 11 12
FREHRITHESRE. Ao, #5
ST a R RSB S 0 WB( [

H)ERERZEARDE, At S22 488
AR B IRE o) R 2 P AR R (P 2 ),

FER 2 B e RATE 1 RS, 52 TSR 2 AR A AL B BISE 4 4TEI ). SR,
B AR S IATRE R ZAT, TEPITH 2 RIS (9 S AN, XHE BRI,
BRI CHINTEEERZE, AT 2 K64, TH 2 ZRESHRIESRETRZ S,
AREBTES 3 4G TWOR, dBbREGE, SOATRESEIITHS 3 iR S A0ML I,

BB AR S, S LRI A —Fh R A SRR A S Bk
Fbr LR, FAeXtBbrat BERtTarm, iAol pmOn 45 4 4
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6.1 MERER

B 3 A ST AT /R R . 3058 2 MRS R mER Sy, FIE 2 EAEFEAY, B34 TR
FRAESHL, X MO S B4 4 AT BT T AR I 45 4 0 BRE. TN ERRET, ST
B oM, MBS SCHTEH L BN T 2 4. MFREHRN, WK S5 Mk
JFifi. HERFPEEER T, BB RERARTER SR —FEND, Hg ke TEihdT
HEER D] T #TT,

BOR) CPU BE&EEE 1 il ARt — 2 tliriiR . FrilblgT, e
Tty SR Bk B ARt TS , AR BT 7% 0 8E, B Sl — T LR Y
EWARE. SR, MAMA MMM ATIR, TEBRERA e RAT, BTN ERe, e
AR TH B T LA PG (G AT 2 ST 4645 U AN RS

o7k £k B —Fh e 3 B 1 _E A 4 ab PR T A R A REAOEE A, AT, TEAKSE 5
ST R BB AR bR (superscalar ). bR, TERAHEETHECENIERT,
X 45407 LI FRt 05T .

fan, WEIEFERAT M R4S S AR B PATIESL AN 4 R . MERNE B, SRSl T, #h
1T 6 SRAE4 A S 700, AR T AR MINEECR .. 75/ 3 A6 7R E TR &S,
B BT oC, BAT LA R R B 3 L E 4 5. PR 1, e CPU b, Wl
Rl AT e S SR 2SS 5 /AT

1 2 3 4 5 6 7

B RER I RESOIITER BM2RESTES X
] 2 3 4 5 6 7 8 9 10 1112

(TF]DE[DF[EX]HE. :
R ey ¢ W PRERGmR

TEIDEIDFIERINE,

(B) B R R (LFIDEIDFIEXTHE]
IFJOEJOF] = | = [EXTWE) ¥
TF10E [oF [EXTWE) [LFIDEIDFTEXTWB]
N3 FxRN M4 iR

A, BHEREAXARR. RATERREHE CPU, CHEEESE M EMITIHES S E
IS T ERAR AOME, R I O R (a] OB R 55 TS mE R PAT . BN,

L T = N - T}
Eh
b= e =
+ + +

?
i
R PR FFANER, SMaR 2B MEKECE, RIEmMWR T, AL iz i

NiLFF, S5RtAeREEAEt. QEXraifod, BAEeE S ® R0 R ctEfE. R, o
AL T TR i
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a=h+ ¢

d=a+e

g=d+ h
W2ATHNEFAH | TR, W3IBS 2 TSR, XS | ITHIER
T HERRZNT, TEIITE 2 fTHGEN; 2 iT0E RS20, i 3 frenzHn.,
iR, JCEACH R T,

T, 5 T HOMAESS R AT A3 480k, FTRAROR “SLPIT" $5R. X4l 4
E?‘—+ﬁ%ﬂm$ﬁﬁtﬂﬁﬂiﬁﬂﬁﬁﬁmﬁwﬁm:&:iﬁnEﬂmﬂzmﬁﬁiﬁaﬁﬁéﬁmxﬁf
A B CPU B4 i (] SE A B ME & T 4.

Wz, BATTLEEASCEHHERAOEEN, dOEHESOIITEY, XMELFEIT, 8
FIATRYZEIL out of order AL “MBE" MEE, HXH “order” $S0URNUE, it
AT SHEFIF A R A R .

flm .

(MmELiF)
(HME 247 )

H b i ok B
1001
= M B u or
+ o+ o+ =+
2 =m0

ARERLER, 0 SFoRENT e

a=b+c
j=k+
d=a+e (HMELF)
m=n+0
g=d+ h (HEMEIHF)

BEAT LA S R AYPRAT 00, RIS, MAESHIES 2 MMMAERECE, NG
R

T 305k R WK LR R A AF AL, o BT —Rh ol i RISC 89 CPU 2. RISC B Reduced
Instruction Set Computer { ¥ifE #4238 ) MRS, TIL& L FHHE .

OO 5167 5L HE R B4 4 4

Q fii BT M (st ),

Q {4t CPU ML F RS SR I %,

QERAREBAFFR, AP OMEETSE R R e s,

EFFMFFERT LB M H AT .
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6.1 MRER

Qi e de 4 S Fob 2 (o el RS T T LA ( WAL ).
OO i S — 5 4 B L IE {6 A 0 0 o 5 )
O PRI M O 72 418 % 0 FE BT T ek 2 1 2 A £ e

EY 20 2R, RISC 3R AERFATH, b Hh#d 4 0947 MIPS fl SPARC 25, #l¢:,
RISC B A ARz, (BB aEF PP R ARM ZEFEIEEEIE T RISC 3240, o,
PlayStation 3 S5 8" R H#¥) CELL 5 it & RISC 4284,

Aid, RISC 1948 4 8 5% 4 CPU ( 5 RISC # %f &Y ny {§ CISC: Complex Instruction Set
Computer, Hi¥54H ) WS HEREEAEN, EfIZAFSFEaHEE, SthlihT—
A, S EMRARErECEESAIE, A SRR — R

T, Hilci) x86 & CPU b, (RIS SHRE AR, FHFIES Ccsc 4 mEe, E
R L8 RISC MRS . RSN IR I IS 55 x86 Hi S RAYERT, £/ x86 18
S R NG RISC BUE S HENTT. —F 86 SR RMIs4 . Eitixf
Fa, TEARFFHEE x86 HES MMV, RABEIFAYCERtTaL, o7 LADEAD R 5 B b 2 A ay
RISC {{# . {HEMEWE, ERFEATHEERAOBITRT, BEHEEN.

A2, R A0 T G TCTE S AR R R Y TRUA e T30 2 (A fF 20 FH 1 i 56 2 . BEsR dnat
ARRT LA B A7 HOBLOC 2 00 2T A T RIS TR 7 3tk /2 BT i il 28 78 ( Hyper Threading )3 A
R RF R A TN H S0, X —HAR N — SRRz SMT ( Simultaneous Mulii-
Threading, [FIZLR8 ), Al TR, i 58— FH e m—ia,

Prif 2R, BURLGE i [F]a Ab B0 2B S AT 2 AR IR . AT 12 A A e
AMEW RN EAZTS T, WX T, LRSS R R, hE L, N T R
MR- MR (2R92 ), W EEHg IR A 77 fEaR S 5T,

EEER B T 55 PRAE AR 00— RPoA SR, 0 3 A 2 U T L R S i ) B e
R R e m A A SE, BEBRRE T 30% A6 MMEEE. A, BT OB 30% 9
RESRFH, AR SRLIUIS N T 5%, FH 5% A9 ST hn e B 30% AOTEREIR A, R —
ERRNES,

B T iR se Ll sk, A7 oAb — S m AR ik, ingE ot AR BLNE
# (multi-core ) FA., BITMEERS D, ZiHR PO A5 WM, 28008 25 b b %
"W ZESAPEIER, BB HEREELHFMER ( homogeneous multi-core ), LU
RAFE T AEFAPEZLHFHBEE (heterogeneous multicore ). TERHWEE S, B THETH
CPU LA%F, #A[LI40 5% GPU ( Graphic Processing Unit, P AbBESATT ) Ao, 1
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':6# EHp MR

b, BRI EESE RO R HRIETERE, XWHEEE (many-core ).

& JE/R TR PR

e 2 40 4 L EAMHCE M R e BE/RER, £5FREFRSMEEE T E, NAMNNE
B EFEHAERM. BT, SRR AR LEC ST TR

F—TREREFRE, BEESERREERGHE, B 2010 En, B MHEEES
IEE] 32nm (9, 1 9900 1260 1042902 — )., RIAC Sk, S0 85 R B ] —Rh2Ae L En
W B ARG A, EDAICERGTER, EEH RSk PR, SR,
U E TS TS, EZEREOLBAB KRS, B AR R R s o, i
Y ROCRE O 96.5nm.,

ERRME, WOLE RS R e 8T 0T SN, i — Moo
Wt FIFE, SHPERHEABEENS, dak 4 SN Rkl R . N T fEasep
il R B A A DR B, AMTRA T SRS RER A, O i3 B 5 I 2 1) L Fg ok
RARRDEATEAC S, (X MRE SR, TR0 &6 K FE N eI g X H,
EAC RS, EROMEHRERTY, dmitomk, SHFaTeHE MRS S,
AL RN R, WAde A,

HUC, BMECRE IR RERETE sUE I Am R A s B, BB B oh— (), Y B R
WIAHRS | B2 A2tk — S0 1 20 S 30 T 2 AR B B O B, B — ) 3 R “BRSE
KT BRSO A PR R R LA RE T (TR A ORI ), fskei, B
BRI S, Rl oA 0 B TR @ R A s . SRR
HFBWE R, B CPU thAT —2E L LA h &R EETE T B IR i L.

P LR R 27 A A AR RIE, o B B oD R R S e e, T el B O AL,
RIAERE (i BT =4 ah gt ) MBi> E7h, B8 CPU M E SMd M B RE T,
WRA FRE ST 8, BT RRAET ., L a8 R b i ooy,
HitER R REEMNHEEZ—,

B2 e R LR R S R BLTE — R RO, AR AR ik &8 Bl RERY TR
TR — B T R A T (SRR AE M A HIRE M AYIE ).

1l

(D0 X S L o (o PR B e S e
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6.1 MRER

5, R A — - AR R TR AR, SR Y e Bl CPU M AEC & B8 A L84 B A .
CPU #5475 S A mB R it £ 7. REE1 CPU BB EMER LR, HidEk—H
Hiph e ke CPU 8, MJLENFFEEERTE 2GHz A E RN, BIE 83 CPU & nit.,
i £ 7F Pentium 4 B AEGE BN 4GHz BH EMWMA =R, SRECSWHEELT .

ERE R, QORI T, R SR e — AR ] ) O P R A L R
JfEs CPU e 2T E, FME PR SX—BRALXR.

HE—B, i E AN I TFiINR CPU pbERER th EWPUER . MBTE, EERFRAR
MEE T, FHCSR Rk etk —EET .. XREd EWERALAYEH BT RS —1
. b b, LA ESMERRA Pentium 4, HRASHRERAAELAR, TLIRESERTES
FirLith 89 —fX CPU P2

I T 24 0 0 e o S R BT ) A R, NG 5 e B A B R S R E A B R L I A
ThE, RECREEREE —Er A . MEARSERMMERSE, RGN CPU WIEK
B, REMFREEA REMA. MR, B, 03D EE, SN, WEiTES,
BPE IR AN CPU AR, (HRIOHE i U TEAT PR 450 A AN BB 8 35 1 B A 3 A 0 2
i, R A RN TR R LR EREFESENER, ¥
ot R A1) o i X — TR HE RO R AR

& BT

EnZarikd sy, BEReRCeEinmi, SEAFOEEL. B—AHR, RIMERRRE
(R A R R Y — A &, B R aE SR — TRk

Ait, PRI p e PR BRAT —E M Aekh . BRAE TR B DR, R R ok Y W 1R
ATHERE, (EHI8A PUA TG MR .

e, T SENEMDE, ZALLEMEN X HEMNTZE S84 T ABE . \TXE
PR ETRELLEE, ARERSTHER, RAR2TRER, BRDER, RiICE
HEH RO HOE RATIBER, BT A9 A EERA AR ARR T -

e e LA e A R 8 T e S B LRI PR Bl ) A I R B SR T EOR A, AT
(IR IRE R, R TIRBRTR . B0 i e R & U P T L ST 248 2 RO e I8 e
fLi#L A9 SOI ( Silicon On Insulator ) SFHEAR . BeAb, FFIRELLS R H0  ii HEM0B B BEAUE
IEFERTSEZ A, {RRRRS SE R fbad et it .
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» 6 » EHMRMEE

BB BRI, BMRRAS I e phe 38 T e BA A () 2 TR PRI O, (S 0 ot ) 0 25 R
FEL It PR R RSV R o BEC A T A 8 ), LA P 5 PR SR L0 T4 88 Hyper
Boost ) FHiA, HEIEFCLLMET.

QA ABERBNTE

e

AT LEAE, BOKHO SRR, LR B R 060 5 AT AR i ke 2 4h
HE CPUA T — A T BACE CPU o, it B 8 8 e 30 80 e Ak (B AR i b 7T 1L

IR S L, FRATENS P i) CPU AT, 55k CPU Y EBAY 4b Bl th B 43 Jo I 45 52 .
USR5 S RO MR ER T, LAREOR T SE MR P A7 E K 7 (o A0TSR A7, M 8086 BHRAYE
SORBAILHELLA LM,

MH, fradARFE, B nEGHRE CPU AR LTHREINL, 1Ak 8 t b
BB R T o KLU, IR E — A2 B B, EMERIETHEMT AL, Bt
FEOLAISERTRAT, [R)RE A9 H i BT Al 5 30 B A0 VEAE o Bl B . AR, BRPEEDEHL T RO
B, AR REN R B PRI T . BT ERE, M AIERGE 21U B CPU B
¥tk

fiilt, GPGPU ( General Purpose GPU, B[ GPU Fil T[T 4b 702 41493l P4 ) 29 T i
HEZHCHE, BT GPU 564 CPU BIFRBIRA B ATHR S, HEBERHS! M58
A,

IR A4, CPU BB M ABHRESH T, 450 Tk RIS, S
RA MBS W EMTH—X BN, TS R rRaRe,

FEARNMVBRPETT Ao, AR T CPU USRS, SR IREHERE, St sum
TR, WREAEH e Bk,
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% PV SO P S ST T N S ST A f;ffff,!ffff#f'r?;f/

/t/:l%‘{;:"ffffff.l'".l"'.l"'.i'.l"'..l"'.l"'..l"'.l"'.l"'.l"'..l"'.l"'.l"'.l"'.l"'.-l".l"'..l".l"'..l"'.l"'..l"'.l"'..l"'.l"'.l"'.-l".l"'..l"'.l"'..l"'.-"'..l"'.-‘f.ﬂ’ffffffa‘f!ffffff!f!f’f..l"..l"

A

N

\

AT 20 fibeg 60 FF1RE2EA UNIX, S52ZIMEERSME, Ly s Badss, 1
Wz — R RS . 78 UNIX 280, KE8EERS DA 0 R a8 i 3o, s
& COBOL Wi Bk 58—, Frigssi i C Rl A S5 a @5 (FE1 ).

{6 UNIX #iit A et R BN, Pk UNIX sh s 7 3 S04 Bt aS fnfick, i
SR CFRE SO BB T B, AT I e L S o] e R, W02 R N AR R £ T
AR AR CAGE R TR, IR AR

L SO @ltn, B BT R B W (fat file ), J R AIEAT
T | #mA&fTIA | —ARidat. ids i aL A 2 R RLE ST 4R Y CSV ( Comma
N - .. Separated Values ) Hf3 # BUCIR 09, I AU UNIX %
RAT®mE |7 CSV P 3 i AT R B A0 RLE , 7 SR Al A 63 FH B e i
 BRETH 200000 G i e )
ek wmi— | AT P AE R CSV Bl TR .
| Hbdl | W | FECH(CEV)

Bl S e, Wi, RESH, RTINS, BETH
! EETH | 150000 AT, BB 0852-28-X0(X,0007,200000
| | e #EB— , T ,03-3855-X00(X,0033,180000

B1 SHReXESERXH

UNIX (9 5% —-~ 3 3802 40§ 2 Shell. Shell 2 UNIX MBI EHRE, Bt
FE S S A TR i — PR

TE UNIX Z R #RfE Raih, a2 lmaS B S, i ICL (Job Control Language ).
fHFJCL 4Lk, Shell fEMRBETTATHRER LR, LN 4 ditiT A G &, R
BEREHITFEAEM R, HEHRES RO R B b, RABEIR Y S HfE FRE i T. 1€
R “PATICR” A AYERFE, BEFRNBAS (script), X2 EIAIE T ( script language )
19— FR A B

M WAy Wil #E—Pe “HUKER" #E A RT3 0 HE pipeline, ETERME EMd LdukHEEe, W
F2 A A [ ) B v T B e
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;tii-:uuﬁmnl

1€ UNIX T ZEARKIRAFAE script XM, 304 B9 TIEE 4G F17E Shell A9 A M2
RIS, BRIBATICRBNETLURS HARF . script —RFEAR “Fl4&” @R, &
LA AT HL AR — R R PeHIC R, WPl improvisation ( BN ) FindsE.

g — s RS E ( stream pipeline ). UNIX & A 5RMEs A fbades (BT
MER T ) SERRLA RS A AR, T Shell 755 shir 204 07 LA 3084 A S 8 B éribiT ik
M @R a =, ST LLE RSN e S — S ai A, I —
VERA— S piie A, Wit El Tar4aY “HER",

EBICHY AT R, =T FEMO SR A% W T, (AT, 7F UNIX #4249,
X BERRAE Al A 2 AR .

o HilimE

THEENEF—FEZNT SR EG SRR, E 2 2% %8 HE MapReduce V#1691
FHeT 30 AR B .

il BN EERL Ruby /9 README {4, <% B 3 RS R,

tr -c "[:alnum:]" "¥n' | grep -v "~[0-9]*$' | sort | unig -c | sert -r

B2 BiEtHES

Shell /1, H “|" M-S, HARMER L MirER A S EEREER — 1%l X8
PRI LUT 5 SRS 4 AR .
. tr -c "[:alnum:]" *\n*
. greE =y "A[0-9]%%"

. uniq -c
sort -r

FnEAE R VR — T G4 dr e shhE,

“tr” & translate (9HRYS, JLIVRERHHEIA M EAR T ER. v S8 12 ¥ E
FFRIEGOX R [alnum: ] #RFEEHFHED ) ASE -1 S5FEENERHTER, <
(complement )" A EERLFEICE, BEERXEMSUIMERE “HERFEMBFELUS
B PR R R T

WM L P

(O 7ol i 1 P A T ERE A R T WS R D A Tk L 40 “Map” #0 “Reduce” MW7 aba, (K
HiE )
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62 UNIX ¥ill

grep fif & RIRIR R SRR ML AT, fEIXH, BBURE EN#ARVRIEE N,
~[0-9]*%

HH, ‘A" RRILEITE, “$" BRIIKETR, “[09*" # 33 ruby

RILE “0 TREFBEHROFHR". &0, X—HH K 23 the
MR AR RS g A
16 DESTDIR
v ( revert ) T2 7R TRV, Ak R A ICRCAY4T . Ik, 13 and
X4 grep S MIMITARE MBS iTE DA EEENT. ifﬁ?
11 is
ZHIAY tr 4 B2 P MECEZ S F R S B RR T iiﬁﬂﬁ
7, WKRRERS, SHELEERET RE T RITHD 11 MAJOR
7 (P27 ). A2siTit SRy B e, EHEEaRiXssiT, 7 of

You
org
lang
in
be
not

s, RAYFOTTRARAL R, FE b ek,

BT KM sort RAHTHITEFHIFOMS . BhXEMS 20,
RV E S B R BT — AN, i sort fr4 T
PARH S R B S R AT . ik — s T
B4, (BT R RATEEN wiq B4 EHEENT, Flk {ilityoe
ﬁﬂﬁﬁﬂﬁhﬂﬁﬁﬁﬂﬁmﬁu 1 Advanced

uniq /2 unique B4, %4 AT LUNEHEEA bk R pam B3 BEHBER (Ti)
957, - (count) AR L RE TR RN BAREEOFTFH. 76X BIRITH AR CH
AT RIAAER, FEE B RS b B TR, A TR T
RS . uniq frS A4 iR A AT

L a == =y = T =

B FRATTA sort -r iy W4 A0 R S ETTHEIE . uniq S ATEEZ R, MW T “Hit
s B X 1R, HM MR, MR b A S RFE T R A R R AR, W
MEEATHEAIT—IK sont iy %o

Fefl | Bt /TS a1 BRI 48 22 0 LRI AT LU A S Jit e o o i) e e 1 i
P e R R A1 sort iS00 E T -r (reverse ) 300, -k RBEEHAMER, X104
H—TEER, AW MR R, SuEETEaYFEEEy, X -ARiFkFEEa
R,

D —Fb R FHE R F IR LA 0 Tk (B
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n(}: SRR RE

SR BB R PP HE B A0 (ST, S Bt B OHE ) ) e 7 B R, S ok
RN EOR R, X YR S A B B R, HS0F Ruby B Awk BEAT L S %
oy MR ERAX T[] T

18 E R FF S8 — IR AT 55 Y i S L R T U, T LA S A5 R A R A T4,
DL UNIX L6 ¥ 1 S e

o SHMRIEE

E UNIX B4 A9 20 42 60 R0, Z4#% CPU B AR, B E AN IFELE
MEECHATHE. 2R, AREMATIELR, Tl T EHE0E R RAERE .

FHEETEBEREZEIE S, W ORI TS /2.

G, HIBEEE— FER RGN RESRERS, Flio MS-DOS, #E “Iits", (At
MS-DOS #il bt UNIX R BRGZAER 80y, 7 BRITEEMX— S, 72 MS-DOS 1, [Fmt
HEEAT— T BB TAE, PR et s mag. S, M7 F s aant,

command-a | command-b
MS-DOS ( HERE L UAT 2 A4 T Shell £
-
command.com ) 24l — R L, 3 m
#F “command-a” B ESRE AL, m m
command-a B HRATES HE Z 5, FELLiZ G B SEERERGHEE
I SO R4 AT AT “command-b”, %

BT MS-DOS & — e HRIERS, R DAET—0Ab B, S8tk Tk 3 28 ili7iE
(P 4).

HPRENDEEE —T REFE T HEEF RS, EXRNFET, TGS RIH
M. HETRA-TEC, ERCRME RN T. MRA—8, BT FRHNs .

command-a | command-b

W command-a 55 command-b 2 [F8] 264

WG, HERSEREHETUE DS AT, commandb £ HF A S 4 A B A, %
command-b 4 BCHE % RGN, QSR IEA o B AT R A B, MR R
W E A B 2 NPE B command-b R, {8 HoAkER

308
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6.2 UNIX #ilf

A—H, command-a #ESEPTT, HEERSmEEFE Y. XH—3% command-b BH T
A JEIEHL A ¥4, command-b (PR GRS B AR T4 & Hh AT

fRUHE, SRS LLEC DR TTE e, SR e, BUR AU 2T 5 M
fdhdT =t (B 5),

FIERIES HItL, ZATSFARETT M ILHFE T80 T JCIH A0 SCPF Sl A Bt 381, DT 1 e 1
1 A FF 6

MiH, BT TEERHOEITr, fois i fES R S or B Tl 128, PR i
= B2,
Al TEBATF I T, 2ER A U s 2 — R i TF 6, B MRE , PaTi el ok 2 40 e .

ETHRETENDEERETOFE 7. WEER, 73 BRATEEH command-a fl
command-b 7 H AP AREAEC, FRXEMER T, EiHEAITIE 6 s,

command-a RS I m Wi
command-b ik E

Hb FHEEWERGNHEE (248

command-a imtEdk

command-b ik

M6 SESBERGNGSE (285

FATATLAGE tH, 5 Mk, FRRETaEEE T EWEHRRRE T T, &4 pHE
115 A AL B, X TR 8 LESE i T A WA TR E0L0, BRI 2 e i
BaRE ¥, (HotREaY B RS R TR S Y .

B RS R AR A RORTHE T, FOER AT S, (AR T 0 T R 5
HEARFEEZEZTEROMEE, REARRSRFERLTE, MERERSAsmRMEZ B
AR FALBIRES . Z TS E R E S E N — AR, R RIE R T,

@ xargs—H—FIZARORI AR

K FHH xargs X -TAr4 17 xargs B HITHSRMER AR R A& ST 28MN 6.
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n6:: SRR R

310

Bitm, SEAENETH A TEEHA AT " SRS, WEIAT find fird

# find . =name "*7" 3

[ AT R |

IXFERE 2 R AR PR S A TE bR e L P P
A2, G0RFTRG X LE S {F 4 AP R A8 SLZ0E AMUE7 XA 2R B xargs Ar S i dH T .

# find . -name "+*™'|xargs rm 3

R, S B] xargs PRAERA R CPF 2 VI FRAE Dar STTEHUERE T m dpd, TREM
B T AT SR AF R A 3O

EH T RAH A SLRRER R M, IR aS TSR EA IR, IRERe
B0 %, WS ITIE RN, xargs BHE T —si, MSY6L ot UL EA S50 S0ET .

LRSS TERA A KR, A xargs #8107 —TATFEENGSITE0 P,

QP 7 s, REATHSNE R T RESR (B RE AR gz @) XMt RSN
E:iﬁ‘rﬂ]’{}n

# find . \! -name *.gz -type f -print0 | xargs -null -P 4 -r gzip -9 3
B7 XHEREHEGS

HYERE find dpd, EMF LT

Q" #RYWEETF

Q “\! -name * gz #aLFAALL gz &5

Q “-type {7 Fmn—MOUF (AR B RS8O0 )

O “-print0” FAHF G ER RIS ITENBISRER . B T RS a4,
F I nall £ 43 FRAT .

XFFRINEES B 1 "SR H R FRESAXFATIER". BREFRZ5 , xargs & BHAT .
xargs iy < PP BET , P W] i S st e R f9 3R , o0 IR TR S R T 4 R 7
IR WA E N AR a S, MY O R SR Fon R RS T ES, Hit
FRANEXRERT " 270,

R TR 2ERE, find G T “-print0” P, AL, A EEHER “-null” W, 8
X FERIRAE, BUSCEL TR EIESE AN R A E R SEIEEE: “gaip -9” S dEAT.
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6.2 UNIX Wil

gzip Wi 9" BIF R MRS R ( SEREZHEHR ),

TATVRIE,  SCfF Y Fe 4 L R e A A S SRR, Wi EL, & SRR PR R 2 ) 3
ARG R, R RERM I #1700, 3 TRoReaiRdE, iRaEas B8 24 iR
Helal i AT, 2R B 1 T G T

EEBEIIP, AN xargs G4 P B0, PCHERCW TARERFTIR AN, T geip
iy S B A SR B E kB ], PR -P i A RO sk T B R L B
AT ERITUE IR T T, RTP RO 4 PR T, o LR s A fi

Ak, TEIRFTREREAP, SRRy, BMEMERT -P e, b DEER sh— 1,
KL FIM 28, FERXRMTEL T , 3 xargs firS-8 H] -n BRI gaip — Wbk b 2000 S F8Cht
AR g i S 5

Blin, AR “n 10" O, ST LAZHEE 10 3005 84 gzip #ERL. 7R T A0
o, Ja sl 4 TERIETT AT IR GRNT, A PR R AT LR RS A 40%,. BAURET, PR
AT LA E] 100% mOPERESR T, Ptk 40% YRS HE IR FIAE A0 BEAR . MR, i thu i3 AH 7 52 B i A
Pep AR A HH 0 TR G A e M SRR Y

e@iﬁﬁﬁ

TEIX By B A, MR N A

F BB 55 S LA 261 CPU e i S (i i () (b AR 1 00— Fh B, uibleidl, Dy
= CPU HE) W A BT , X — T B A BT el 9 RE .

gRT, —MMBEITRLE, RESE T 24 CPU, I, tNtE. BE. Mgid
PRI SR EBEE T CPU Z M s i Jrt, EMESA B0, hies ki
BT

TEEFMED T RANTHZAAUREA CPU,MIRME S “HHEHL" SRR 516 IR,
SrAACT AR T S R AR, A AT 26,

o FIIBA/RER

A 4 ik O R — S S T 2 BOT AT REEARIR 2 YRR R TH A 03 ), P B, - ]

311
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tﬁﬁ £ BM R NSRS

AR ( Gene Amdahl, 1922 ~ ) $EHEY, ERINERE.

(i ik AT TR S ) ReEMERA MR, SMAELEIFTHNGR >4
thte,

EMTERIA xargs BB TP, HMELZETTIHL, —fth A — AN 2%,
A~ Ah oy TR AR AT H B R A0 RCR TR 5 iU .

i ., S8R Z WA 7 A L ACEUOC AR, 7 BT O ) B o A i 2 0, B =5 AL
WG T, e AR

G LRTE, KBRS " e OB R M " X — RiFMPERE, X
— SIS TE CPU A RBE BT AR 2R (T Rl P77 A — S (ML

HAERTIR R i, FRAT 2 e A 4R T e B o] LA ok P 8 A A0, BN b
G, AR ARt H AR

1 /(1 - P)

ol tm, B LE P b 90% X —dE .
WHEAMHR T, it st BRRAN —

FREE, S0k LI ZREaE IR AT RESR P = AT 3T 0440 o5 L 40T 2 4% 65 30 B 8] 7 B AT SR 4T A0 18

. ‘ . BRI LS ) '
P Gk B 1065, X 2H N= 3T ( AbEEaRa R )

A, (=P BriRLEIITEN  mg sseEssEdemenss
abar i TR, [ERIE TR
FERRR .

o BHHE

RICA XL TR int, SiFFE CPU MY LR it 1. M08, SiRdehrti—
FERVAGHE 1 RAE, (HEAEE ., BAMET. (k. R L RAE R T CPU T R 25 .

SR T TR CiE O e i TR PR cpp ). cpp S TR LB *h)
EE ( #include ). 55 X ( #define ). 5B SFE4E.

cpp MEE T4 R BE EARIFE K (col ) col SRR, EEFHARBIL, 5D
Sl (*s). B, DS SHT AR 0 S 00 (o), Ay SRR LURET
e PLHE S R 0.

312
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6.2 UNIX ¥ili

R C W BSCIF A S R VR, F BRI R R R 2 fe, BT LU shik SR (1d)
He A AR RT PRATSCHE 1o R AR SR SO S S R S (R * e MBI
*s0) BT ( RAENN T it oit T

— oAk ), 4 R Y AT AT S R & L4 i
*.c —» (cpp) —» {ccl) —» (as)
{ fﬂ g)n + *
UNIX # “make” T Hpfift 1 Bl *o = (1d) - THRITIH
= - oy *
—AEF AT S B ET— P

(jobs V7, A& 33 i~ 1 0] L 5 5 5] A B9 CETRERR
TRy SR, in.

# make -j4 O

A M 4 R BT AT, ML B WSS, - 050 B 2 e oK T S s 0
.ﬁ‘{*ﬂ

Q\c:cache

FeATISem T 2R, By, ATl ccache M T B, AT LIARCHE & iR 00t i .
ccache Ji il RS RS RAETTERAY, N PRUCHRRAY T FERE, DT B R R R

(AR B, SRt fE 4R IF 202 PRATTEIN I ccache BPAT, Biin.

# CC="ccache gcc' make -j4 @

AR EE AT LALL PR S ) P e e () R A 0 B RS S RS bE B, T LTRSS
F| Makefile #1.,

RS BT T HOHE ) 3k SO R R A B B, make SXTBTIAITHRIR. i, MOl
AREIT MR EAJFE LA, 1 ccache 20 ( IRBUCH AN ) Skt RIEFEEEH
F; PR “ccache” HRW, M5, fERRIITHEZN, S Ee0SRSRATHE, WRE
(D A RS A B AT A, WO R P o 2 S Rt

fE CPU b, SEfFRMELN T EEFE, WSS EREE S b, dal LS 1
FoR, fQuXhE, BmMFEUIESFARSEES, a962HRA7 BT

e\distcc

i A7 At — e 2 SR HE Y i, BN distee SRR —Fh R 2 6 ML 00 R
MIEG

313
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16- sEHtnRE

Hl ceache —FF, HETESIFARE TR | distec SE0] LABCESIREERE 1. AntfEtt 20,
iy 2o JAC B4 LR DU T SR AE . 78 T RIACE SO

§ ~/.distcc/hosts 2

WS R TITRRN VLS (20 E00E Z R FEE S 2 ).

R, A RBHMEIE S VAT LA, A, APHiTsidm iz b T
distced AR5 B EHL, =T AT LU ssh 3B FAEVLATT. B30 disteed RF W EVEHERNE
EHLA, IFE ssh SR EHLETHRDM E—1~ “@". HEFMHPAafEdA RN, TE5E @i
[TEEH WISk

it ssh AT L (disteed A AEDLE ), BhFmESHENIFE, RifH
B FRE25% 24, HERAPHEEERE. LS4t ms Rt mEon i,
EEELNZE, thiT:
# CC="distcc gcc' make -j4 @
o] LLSER A A U T
distec B R ZAEAE T, BRI, (BN A 003k SO0 0 e SO 120 5 8 i BF
B, RE (ER—1CPU T ) L3 r4i®ss, JEWIETT ssh A0, SU0T IR 25 b s B4y

i ZArLARERS Bl — o, BWE T MABAR A 2 3R e R M AT 00, i e ik i
7 EHLAY R C 5 AR PR ST %

& RIFHEREMIK

314

Bz, g bk e F By, B E ARG X4 IR HERE

_ ‘ ) F1REMRERR
WK Z KRBT ARSI — T S TERERS,
%1 BR TEREMTRGOMIRGS R, HKhmigy 8022 d! 18464
MRLRATING Ruby IR I TRATSEMRRIBEH -
ety 8 ) B Hl——ThinkPad X61 Core2 duo 2.2GHz ( {LE ). 200 737 8 11,006
distee 43 i R IR IR —& Quad-Core AMD Opteron ccache -1 0874
2.4GHz (P98 ) AYFHFHL. ceache -j1 (28 ) | 0.454
distee -j2 .
i i (R R 1L Y goe T4 iERE, B-14iF it distce .;4 ]?.lnjf
T 22y 18,5 #b, {3 H make A9 -j 3E 10 K 3h 4 R0, distce -8 7.548
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6.2 UNIX &l

PR TG, AR T 40% LLE,

ccache P UCELATET LB W OLIA B8 — o, (B ToaiRai R Er R, TEM B
ZJ, AESBRPEFRUCEREN, TR ATEITEROGIERIE, HWERHSET
P FE R AT LASERRAL B, PR 4 o FEPRASROA

distec AU R T —& 0L, 76 make -2 (IBL T, HT ssh BIFHIBOR, HIERIA
PATH R A, (HIRE B E SRR, AT RIBERT LU SR .

o\fltéﬁ

FTig ik cE R, IFTHERAA MR Ay, ik N SR B BO0E R B e, (B
WZRERE RN, RERGEYSMSEELT, SRS ILEH SRR AR, LR, £
BAEH e WA Ay .

315
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L 6 " EEEHUARE

% .-"..l"'.-"'.ul"'..l".ul"'.ul".l"'.ul"x’ffffffﬂ'f.fr’ffffffff}'ff.-"..l"..-".-l".-I".-"f}f!f!#f!f!e‘f!fJ’IHIHIIIIHIJHW
6.3 3EPHE /O 4

mffffffa"ffr"’f;"f.i"f}"!".ﬂ".f"f.|l".-".|l".-".ul".i'.ul".ll"_.-"_.ll"..-"..l"'..l".l"'..l".-"'..l"'..l"..l"'.:l".-"ffffg’fffff’fffffffff,-’ffff %

\\\\{i‘*

fET AR OCREE A IR A3 b, QR LR B AE, PR T AR R B R Y TR AR Ll
FHEEW B, Bk, WO R ASER" S T I b , Pt R ol S 2 i e
fQUXFEE L I OF R AR EE T 9 e TR AR, BEER O 95 F IR S ( event driven
model ).,

R AR T LR S, (B Bal. R PR HIT MR T, S5k
PR i TR AT AT, BRI S IETT. X hRR Rk M T
A, BB T .

1R BEAL P A AR BN DL B B SE, L ST SR AR R R R 4. At
{FORED R R, PR R 4 )it Sy,

& fA3ERRZE /O

316

HT R AR AR A T 2 BIBHIE, [RUHAEs AN B B . WA
AR A IR, I B TR s, M BUE PR R, R F A B o X
BB T LLT .

EGEPPOLE R, AR E ™ . — R R MG rh K b as i, 204 A i 3] 34 4 o
(X CRERUR ); 5 — i RS vh X i, 7550 SRR b XS th 25 1) ( SARS ) (P 1), siifh o
B AN TRUFAE TR “BHE” RE,

HILRAERA CIEEHO) B, R A SR AN R TR IURAE , e — A SR M,
IXFET E 2 A B %E

HIEZ T, St TREB T A . PEERFEE, WA TiES R EME, 54 miEE
JeAE o LM A TR, ST E AR, AR T,

B BUEFR R EEARE, AP IULR k.
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0 {#H read(2) BY N7k

Q {# /] read(2)+select 771k

O {di /] read(2)+O NONBLOCK #rabr frik
O i aio read ML

O {5 5 %ash VO Mk

B A B R, T RE - — T

6.3 dFfAE 1O

—  ssmeETsA |

B1 @AmtiPaEHENRE

@ f#A read(2) W77k

B, RAedewEnHRIFaSiH. EXE,
Fefi T FLE T R e o 0 T Ak P A o R

FEAT14% 191 8 sR 6 25 0 callback, EHIEEHT
FEHLAY SRR Cint £fd) F0iE A o] i ol e 48
HFEET (void *data ) ( € 2), Ty, FRAIMHEM
—~ output EAEL.

{65 b A BR e b, T A SO B P 4 R4
] 5 R AFRY “select RECIA" 1 “epoll” TF,
Sof SRR T M, I e B A 0 SO SR T
] R P 1] 0] R

www.WereBook.net

int
callback({int fd, void *data)
{

f* EwEEs AL */
f* BEEOF A0 =/
[+ MH-1 =/

1

void

output{int fd, const char *p, int
len)

{

1

2 DEANSHHET

317



] 6 ® EEpitpiEE

318

AT BB S read £ 5 #Y
LB A AT, P read(2), & UNIX
ITEMH SO, AR “FMRERGS
man 58 2 TP read” WEE. & T2
WAEESEA, HIEAT LA read(2) #HYF
“read RECIAA" MU .

S read(2) # & () 18 oA 4 40 12 3

FIF 7 .

FEFEAR R ML, 21 (o] 1 o % w8 1
i, DMWASBCLEET, HEPER
M read FECIRA], $5 8 RIEM A S b ch iy
B 5 ) buf PRPET, 28 A SRR AT
read & 50 R A2 0 A BHEE

read A G0N B9 DIHE L . (D5 Wt i (4]
% @ik EOF MR [ 05 BiEEUR shit
iR PR B . R T, g
TR 5 PR 1) 2 PR YA TR TR, N —B,

Avad,  2RE A ALY SRR A o b SR B
WA (o) N, PR BT g XA~ [ e BE
i TAER AT HE 2, AR KEE T
BUFSIZ( Cifi 5 fifE 10 FEA e S —4-H &k,
(ARl 2 8192 ),

void
callback(int fd. void ~data)
{

char buf[BUFSIZ];

int n;

n = read{(fd, buf, BUFSIZ):

if (n < 0) return -1; /* %8 */

if (n = 0) return 0; /% EQOF */

output(fd, buf, nl: f* BEx *f

return 1; I* 3 »f
}

B 3 H read(2) RIS M ERIE (ver1)

void
callback{(int fd, void ~data)
{

char buf[BUFSIZ]:

int n;

for (;:) [ /=*
n = read(fd, buf, BUFSIZ):
if (n € 0) return =1: /% %8 »/

if (n == 0) return 0: /+* EOF =/
output(fd, buf, n): f* B
*/
if (n < BUFSIZ) break; /* B a e ik
w /
}
return 1: f* Bz =/

}
B4 M read(2) St A5 A IE ( ver.2 )

(B, TEE(E PR E A SR — A R B, S T 2 B i ol e b i ]
AEzziiiil BUFSIZ. T, AE&6SERHEIU AT BUFSIZ S0 004 1 4 Fim.

TERRA 2, YRR AR C /T BUFSIZ B, AR AL 2445 A8 0 X oh (O R B2 42 2
FEEEHCH A8, BFFESH. YiEE) BRI B % T BUFSIZ W, W37 28 nh X v ] 6
AFRMMEEE, Aol %, IPhERsEE Y.

(UL ARA R 107 AR REAT, SR BOIR AR, AR BB K B IF 7% T BUFSIZ B,
ETRIF SR, AU, oGPl REAS T 698 o MR VLR B A, X

KPR, AR TE S T — e,
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6.3 3JFE%E IO

Q iRMESHTMRE

T, HTRBRETHA -FEEMNF, RO A EE 3 OFRF D6E LB E DT
BUFSIZ (%% , (A5 R ER RO 8UE S, B R LUE T TR, i HA 2% 4= 3,
Aaat, BB — o, MO AT i — e B

76 M4 B ep X 4 s
W AR, BAEEE (cdge pa
trigger ) FIHL il (level trigger ), 4 T
E A AR R e, 8 -
di, Tk A4S R AR A A L |
WG] % L R, R F i g AW O X X
TR S b s A i B P Ry BTME O O X

S himmE (s ), B 5 hitkESaEEME

select EELI IR T FhnA, epoll BRIAML R FikA, {8 cpoll thnT Uil i & =X ik B o 5
siSurkity L2

BARKR, BTE epoll_event Z5H{KR) events FEHE T EPOLLET #5d 3 #H 7 8 0% .

ik 3 MR A EEARE TR, B e AR el i =G, kiR,
T AP 1] ] pR BT T AR 205, A L HREE p B PR AT SR R O B, R P2 f 20T,
il PR T e o RO AT D LR A

W&, FAQFREREWE T 0 aEMFEERA A8 R i Filiine S
HEBA G BEE] ™ S, PR SO E S A E AU e, Bt R R MR R o S
ohi B2 el af LIS R

O\{EFF] read(2) + select B 7%

WA EEeitad, B3 RARMTER, 24 AR b b op RSO 2SR o, T 2246 A
FrpEOhEmt, VA read RTINS A . O T BRI R, WA read ZiTH
TFEfim AR R hEE .

T, Fefi1dEIE—1 checking read sA¥. %G IH/H read ZE0IEH, )51 select £
] D s AR P P RS AT AR (B 6 ). BT FIER AL A BB, checking read L read Hi

319
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T —1-Z%. WM checking_read H{t# read, WMHREH comt AN IL, i e i AR ph K rp
A s i

FHRCRP L, €T b A 0 Jr ST T LUIE T A0l i 262 0 A o 2 i ol /L o 1
RGO, (AR, select G FIATIEAYCECEIMM T . BES, MU read AT,
HEP—TF ARG, Sk AR R,

#include <sys/time.h>
#include <sys/types.h>

int
checking_read(int fd, char #buf, int len, int *cont)
{
int n;
*cont = 0; f* dn¥it =/
n = read(fd, buf, len); /* #@Mread(?) =*/
if (n > 0) { f* hfgsh *f
fd_set fds:
struct timeval tv:
int c¢;
FO_ZERO(&fds): f* fgMMselect(2) =/
FD_SET(fd, &fds):
tv.tv_sec = 0; f* FomE +/

tv.tv_usec = 0;
¢ = select(fd+l, &fds, NULL, NULL, &tv):

if (== 1) { fo BEl A=t Rl xf
*cont = 1; fo W mdkieE *f
|
}
return n:
1
void

callback(int fd, void *data)
{

char buf[BUFSIZ];

int n, cont;

for (:;) [ /f*
n = checking_read(fd, buf, BUFSIZ, kcont):
if (n € 0) return -1; /* %8 */
if (n = 0) return 0; /* EOF =/
output{fd, buf, n); fo BA
if (!cont) continue;: fo R Bl

i

return 1; f* g sh =f

i

El6 HMread (2) LAY M IRE (verd)
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6.3 3JFFEE /O

&\EFH read+O_NONBLOCK #5#&

H5F read FR VR ATV L B H A AR IR, B ATERT AR MY, TEEEHCHGRE 25 SR
R P R EHRAT R AN A, BEAGESCEL A read, o tEPHAERTH MR —TF"
LR D HEWE ?

g Al |, HEEE SRR R -~ O NONBLOCK $7 , 2% A% b 2 % o pH %R,
RGP AT S A “BEEEBITHNR S5 AT MRTRIN B, X1 IhEEfE UNIX R
VEZESh R A, [/ O NONBLOCK RYREAS I 7 .

#include <fcntl.h>
#include <errno.h>

f* (a) i ffeErug */
inf f1;

fl = fentl(fd, F_GETFL):
fent1(fd, F_SETFL, f1|O0_NONBLOCK);:
i Flp ik *f

void
callback(int fd, void *~data)
{

char buf[BUFSIZ];

int n;

for (;:) { /*
n = read{fd, buf. BUFSIZ):

1f (n € 0) {
if (errno == EAGAIN) { /* EAGAIN-HAE HE =/
return 1: TERR: 3 E: T %
}
return -1; [+ HM */

)
if (n == 0) return 0; /o EOF */f
output(fd, buf, n); fo B *®f
I
)

B 7 Hread(2) SIA M ABE (verd )

ELFET T IR AESE AP0 {5 0 read PLEEMNCENE T, 4K LA LA 6 MARA
B TiITE.

A THAE (U AE A SO GRS T O NONBLOCK #RiG bt A 2%, P AE R S0k 1
TR IRES , AERCHFE 7)) et T .
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RO . U, TRMEAERIE S, (I AW, IR N AR
TR I A % BB FF2 T O NONBLOCK #iE st

i T O_NONBLOCK ¥ i SCHH R4 o] fE S L BLJERT, 2R [ —A48iR . fifd
ACHESCTR b ABH A8 . — RS A R AR A A B R AT, P A TR R R R L B
VAR PRI W, M | 56 S A e v e e e i

{# /] O_NONBLOCK Fraff, — i Bk IR 1T A, O NONBLOCK 4724k &
SRR, HUEAE A fork AR RE DR, LURT9 2508 5 00 bug: (DR AR
# I O_NONBLOCK; @H] system Jiia@hifird; @4 F %5 O NONBLOCK, SEEFaustR,
AREE, e T RS R O NONBLOCK #Rabint fFaF, 4539 T A Bk Bum il A H 3 p
LA

< Ruby HYIEPEZE I/O

MIATRA T4 C il v AR B % VO 3517 T 488, Pl s e Mg —TF Ruby 9] BH % 1/0 .
Ruby M 1.8.7 REASH b S48 30 51 4 400 5o 0 P 0 s B0 A BHL 2 1O i ek, B read partial il

read nonblock..

read_partial J7 % AT LUHE 225 i A28 np (X ch ) S48 S 8RR % . read partial AT A4S 2 1
SCHE R I EE , Il s R

str = io.read_partial (1024)

read_partial o4 A 222 AP, H 5 AGE MR IX H4s HISATEHE) EOF B2 % A H %€
WAL, XA — T U R A A 8 Ay B Pk R i F 2 B EE

AT, SB[ W, 8P read partial B RS B HER .
It read_partial 7E5CHE F# 2T read+select {44,

HHE 6 MBRIF N Ruby SEATRYSCBMA S
Fiim. Ak, #IE 6 MREARERNE, MR input = fo.read_partial(4096)
FHREGRAKENREWREI R g P10 TPt
ﬁﬁlﬁﬁﬁ’f‘ﬂkﬁﬁﬂﬂ. ﬁﬂﬁﬁffﬁﬁ read e #H FEEd_pEII'[i-E' B4 7 15

p-al‘t‘ial ﬁﬁﬁl-%%ﬁimgn ﬂEE"T"ﬁEn

HI%f H, read_nonblock Wi #1 5 T read+O _NONBLOCK #9414 . read nonblock 2= %} io &
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¥ O NONBLOCK 3 i# /] read % 4 8 Hl. read_
nonblock 7E A fE B & 4 B FEad, <&M 10:
WaitReadable BLELEF AL F1 75 .

read nonblock (1] £ ¥ F1 read_partial A& # [7]
. T4 E 7 /9 # ¥ H read_nonblock ot i
Ruby B¢ (E9). MICIESMMAMILIL, Ruby
B 45 W A 3%, 7 B read nonblock < A 2h i &
O NONBLOCK #rik, A S 4745 5 19 90
kit

Q\‘EFH aio_read B 7i%

6.3 dFEH¥E VO

def callback(io, data)
loop do
begin
input = io.read_nonblock(4096)
output{io. input)
rescue I0::WaitReadable
§ HARAHTT Bk
return
end
end
end

B9 {#MA read_nonblock RIHF

POSIX P4 T HHITF R4 1O () “aio XXXX"
B (F1). #lhn, aio read AT AR
S read RE0FEHMAFAZIEE. 2 EA aio 3L
it 54 1O ( Asynchronous 1/0 ) HIERS .

aio ERECEM ThEE, M ENINR T 2 EM
HE M) E 5518 F( read  write . fsynce WEJS SEf 1T
XEEEAAFR AT REEMm AR, Bk
HiEAoZHEHE,

F1 BSOS
s 2w oh K
aio_read FH read
aio_write i write
aio_fsync T4 faync
aio_error TR
aio_retum HEMGE P
aio_cancel iR
aio_suspend iR %

iz P aio_read (1t M 5 A AR FE A I 10 Bz, A EhBEE A TR .

Q FTH L

O H aio_read % B R

O F aio_suspend SFFFHLITET
0O 5% A aio_error {a A HLITE
O i aio_return #EHLE [BHE

RRIELA (BB & 2 g ats QP SE N o

(D) POSIX [ Portable Operating System Interface X, T EHIMEREE O ) BRdi T F TR&F S (1EEE) BEM
—EFE S Rh UNIX 8 F 8 - APT (] i G ERE, TEFU¥ 84 IEEE 1003,
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G

(7= - I = CIRCE L N T K

40
41
42
43
44
a5
46
47
48

ERmMtaE

f* FHFI/OME LM =/
#include <aio.h>

fo Jtibisti =/
#include <unistd.h>
‘#include <string.h>
#include <stdio.h>»
#include <errno.h>

int
main()
{
struct ajocbh cb;
const struct afocbh *cblist[1]:
char buf[BUFSIZ]:
int fd, n;

f+ R&GLHHEHF »/
fd = open{"/tmp/a.c”, O_RDOMLY):

f* ek bk */
memset(&cb, 0, sizeof(struct ajoch)): /+* k% #/

cbhb.afo_fildes = fd; it REfd *f

cb.aio_buf = puf: i W buf +/

cb.aio_nbytes = BUFSIZ: f* i EbufEm +/

n = ajio_read(kcb): f* kg »f

if (n < 0) perror(™aio_read"): f* hkESMEE «/
#if 1

f* £ Mato_suspendir&ik £l «/
cb1ist[0] = &cb;
n = alo_suspend(cblist, 1, NULL):
#else 1
f* Maio_errord bt STtk +/
f* A A eEEEINPROGRESS «/
while (aio_error{kch) == EINPROGRESS)
printf(“retry\n"):
#endif

f* AT R, Btk RSN R Ml
n = aio_return({&cb);
if (n € 0) perror{™aio_return™):

f* e SEESEaio_buff =/
printf("%d %d ---\n¥.+*s", n, cb.aio_nbytes, cb.afio_nbytes, cb.aio buf):
return 0:

1

10 =4 1/0 =

B 19 TTH3CHF open IFHES SCIHIATF . Fif, XHE—OIF, HRAHAEYL, HY

KRB A VO TETE R LIS NG, MIERADMEFES, 1@ HP-UX SR% P, aio

324
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6.3 dFFEE O

read £ FJE H I EETH.

NS 22 §7 R AT 4E 2R aio_read F AU S8 I AY#E I B (aioch ) SSHIEHETT ¥ BG 1L 384,
read REEW AT 3 TS CHHEERTF . EEUEE K, ErPEICHEE, {2 aio_read W AHE iR
e 22 ¥ 41 9 il i aioch £5HI{K Y aio_fildes. aio_buf. aio_nbytes iX 3 -~ i3 3 #4718 H . aiocb
SEHME PR HAh— 2l R, GRS ERWLIE T memset $E 1R WL 0 (58 22 47 ).

Bl , FEAT A aioch 25454, illlid aio_read pRELFLYINTT read RECHEA (55 2747 ). aio_
read HRRAE— R, WA SSRFERGIRAIETH . RS0 Fr BRI 04 SO AT a b 2, RAE
PR 5 A T

EiX IR 1 aio_suspend $ITHEER , B3| AT A AME B — IR0 Too safir 0 5% 3347 ),
AidigiRE e, Bt T —MEEmS.

o T SR P AT S B o) B At T LA R aio_error HESCEL. {H B AZ TR 1) aioch S5+ 4k 8 H
aio error AL, DR R RS HNEE [F] EINPROGRESS, Mirhse a0, 54 HAb s ia
[l HIRE Y ermo i, fEXH, A7—Bouh il 4k B BEAR B A PRAT4EED (34 ~ 3947 ), BRI
H aio_error G ERR AR EGEM. ZE—TNHEF( busy loop ), £ HEICIH A CPU HHFE,
PR A S B A LS P R A R i R Y

HEBUR R 25, BHER B MR TR T (42 ~ 46 47 ), read F 5I935 4]
{E] LAiE 3 aio_return FRMORFEIL, oAb, FEIRE A0 MR 24 R A7 5] aiocb £5HIIKRY aio_buf il
B B e g e o

P 10 gy FEFE PR AE ] aio_suspend #1 aio_error R E IR R & MA, HERE 1O il
{7 AE EERCSE R 0 i eR B Thie . e EeE a0 A b, A (G S MERBER L, T N
T A L ) FRAT e R (e e R T A =l (B 1),

B 1 AR B 10 AR R EREHER, RESEET, FiEERAEE (48 ~ 50f7),
] RREE (10 ~ 3147 ) L0 e o b 3808 0 5[] 0 off 050 1 28 1) select ( 53 56 97 ),

f* BHEI/ORFEELMH */
#include <aio.h?

fo WM «f
#include <unistd.h>
#include <string.h>
#include <stdio.h>
#include <errno.h>

E11 5% 10 =F | @iE)

G0 =l Ch N P Ld B3
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9

10 static void

11 read_done(sigval_t sigval)

12 {

13 struct aloch #*cb;

14 int n;

15

16 cb = (struct aiocb*)sigval.sival_ptr;

17

18 [* Hedik £oh4hnik s ~/

19 if (afio_error(ch) == Q) {

20 S RERLEL ) R L R S iE Wl +/

21 n=ajo_return{cb);

22 if (n < 0) perror{"aio_return™);

23

24 S * R EeHEGHELAaio_bufd =/

25 printf("%d %d ---\n%.#*s", n, cb-»>alo_nbytes, cb-*aio_nbytes, cb->alo_buf):
26

27 f* T BEk g */f

28 exit(0);

29 I

k1] return;

31 }

32

33 int

34 main()

a5 {

36 struct aioch cb;

37 char buf[BUFSIZ]:

3a int fd, n:

39

40 Jr R e o«

41 fd = open(®/tmp/a.c"™, O_RDONLY);

42

43 % fnibiedr s s~/

44 memset(&ch, 0, sizeof(struct ajoch)); /* k4 */
45 ch.aio_f1ldes = fd; f* Efd «/
46 cb.aio_buf = buf: f* kA buf =/
47 cb.aio_nbytes = BUFSIZ: f* EEbuf¥ s =/
48 cb.aio_sigevent.sigev_notify = SIGEV_THREAD:

49 cb.afo_sigevent.sigev_notify_function = read_done;
50 cb.afo_sigevent.sigev_value.sival_ptr = kcb;

51

52 n = afo_read(&ch); I* kg »f

53 if (n < 0) perror{™aio_read™); f* ik kg ~/f
54

65 fo HESHA AR EE v/

56 select(0, NULL, WULL, NULL, NULL);

57 return 0;

58 1

B 11 FH 10 =l (%)
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FFL/IOMEELHE =/

f#include <aio.h>

fe Rk *f
finclude <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <sys/socket.h>
#include <netinet/in.h>

static void
read_done(sigval_t sigval)

{

)

struct aiocbh wcb;
int n:

cb = (struct aifocb*)sigval.sival_ptr;

if (aio_error(ch) == 0) {
o R E o B e ey E il v/
n = ato_returni(chb);
1f (n == Q) { f* EQOF =/
printf("client %d gone\n™, cb->afo_fildes);

aio_cancel({cb->afo_fildes, cb): /* BIFMErhikEL +/

close(cb-»aio_fildes); /* £MHfd =/

free(ch): f* Bitchiik */

return;

1
printf("client %d (%d)\n", cb->aio_fildes, n);
i fFE »/
v kR F eSS Eaio_bufd =/
I* Eikdwrited THRME X FAMNLEGEL—5 */
write(ch->afo_fildes, (void*)cb->aio_buf, n);
aio_read(ch);

}

else { f* 4k =/
perror{™aio_return™);
return;

}

return;

static void
register_read(int fd)

{

struct aioch #*cb:
char *buf;

printf(“client %d registered\n™, fd);
cb = malloc(sizeof(struct aloch)):
buf = malloc(BUFSIZ):

B 12 {# asio_read &9 echo BR528 ( ¥k )
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[ Jodbeirdlsh ol e =/
memset(ch, 0, sizeof(struct aioch)); /+ k¥ +/

cb->aio_fildes = fd: f* R Efd */
cb-»>ajo_buf = buf; f* ik Ebuf =/
cb->afo_nbytes = BUFSIZ: f* R Xbuf&d =/

cb->afo_sigevent.sigev_notify = SIGEV_THREAD:
cb->ato_sigevent.sigev_notify_function = read_done;
cb->»afo_sigevent.sigev_value.sival_ptr = cbh;

f* BEKkE */
aio_read(cb):
}

int
main()

{
struct sockaddr_in addr:
int & = socket{(PF_INET, SOCK_STREAM, 0):

addr.sin_family = AF _INET:

addr.sin_addr.s_addr = INADDR_ANY :

addr.sin_port = htons(9989):

if (bind(s, (struct sockaddr=)&addr, sizeof(addr)) < 0) {
perror("bind");
exit(l):

1

listen(s, 5);

for (::) {
f* BELAEPASREFHERE +/
int ¢ = accept(s, NULL, 0);
if (¢ € 0) continue;

v FeENEPEERF =/
register_read(c);

|
|

B 12 {#H aio_read 8 echo IRE3E | & )

T R AT] A AT BV R A AT — i, R TR 5E RIS F select #ET
R, TERIM R HP A exit. EFRMRHRIME BT, TEENER BT 0
BEFHFTER ol pR 8" SR —MEFR. kA, ZEEE R B RS WA RO exit, Wikt aio
read FHIHEAE read 2R, FTHUGERUEEE.

i #H SIGEV_THREAD % ¥ (511 of #0318 ) aio_read, MESHHRES, L LHE
TERBEFRLHFL VO, MR, EEREEEM T FEEENS — Rl p B2 diiTe,
Hitt, —B{Ef T SIGEV_THREAD, fEFE AR PRAEEAESBET SR,
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AREZSBNERREN R, HRELBLEN. POSIX fFFE RS T LA RERESR
B0 . AN SRTE o] o A e o ) e B ) T R, AT T AR S | R R B A )

SIGEV_THREAD 2 FIE B S BL 140, {362 A A48 A b T 2 FEV Sl 7 28
e —

Wem, 8 T ik RS 4 V0 RREH W B RITE T EWMENS, 7EE 12+
R T —AEH T aio_read ¥ F B MAY echo IRF 2EAUFCRY Y . Mt W, AFEESE
M libev FF BRI T, A0{al SCBL 40 LEORBH AT T — 26 T g7

Linux "PL#EPE T io_getevents FFH AL 545 1O pR¥r, 3000 bR B0 AY 1 G 57 120 100 0 I — it
Ak, ENARE Linux €AY, m B i D e s 8l o, R 2 i, M
A FBPHAE, ERL POSIX H5E LA, TEAFTG MM H aio read Wi,
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s(Gr sumrmen
% f-’fffi'ffff’ffffﬂrfff-l"'.l"'-l"'.l"'.l"'.l"'.l"'.l".l"'fi‘fffﬂrfff..l"'..l'.-l"'.-I"..l"'.ll"IIJIJIHIJHHHHIHIIIIJIW

de.j
d node.js
//4':"}:';.-r.r.-r.r.r.r.-rr.-r.-r.r.-rr.r;f.r.r;.-’; P IR LI EEEL LTI S EETEEELELLELFEL L PSP T LSS

N\

M

1990 4F , A FE G HEABRPFT R AR T, BB SR 2058 T, A 3 A mg.
63X 20 4F[H], FMIERAFITR TARMESE, BRI RSIEIFZiE BRI TIE, REENKE
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ERZAMNESWME D, #SB{THFE (9EFE) A/, EARER S, T
B EMERHEE ", TR TIRS” FHHSBEAAET, LEBEHRPEELRE. ®iA
A BRI R A AR, IE RS TR AR AR e S R R A T

S — PR (TR B, — T ATAERE, TEESE AR S B T
fr, ZlRE—FRAE, HEESS9HMOASRM, 8AZPH A4S A ERbhEE> -7,
UL A — G, AR E S, EETEEEDCE T ARS8,
BB R 5 TR L G HLa% 2 o MR 1 5 A o

I H B K, T—A A T, MW ES T X M. R,
AR —PEa i,

o EEERHE

RIS, M., MEMEREEEEEM, $FRURHEEMEIRBAHNE A DK F AT
M, BSEN @AY —E R R T, TR0 — T 5 b iR IR
FIF R BRI T, MISFRNA-TERZENERE.

R AR EfTHE R TR e AR, KRB FEESTN, Hh—JookiadE
CPU #TE TS, Lhr b, BIFM— G aziTitEEENEE T SHHAMESHY -, W
PR “TERT OHEE TOREM CPU BHE]

IXHF R FTFRRR B ( blocking ), i HFBH FE 4R i [ B9 1 -2 P b BH 2 4 ) 7 Ak AR PR i
FHEERIAAT - T DR S BHESR M 22 M8 H 1 “node.js”. X, FR{{# A JavaScript
FETTiHRE

& node.js HEZR

node.js 2 —FF H T JavaScript A9 (I AHESL . 3] JavaScript, KFHHH TR —Fis A
WS, TR PSR T a SR, T nodejs R0 MR % 2550 TIER.

SR LA A B 25 Fh ool W 2% b 9 & P HE T, B B AT JavaScript X — R T, {H 760 % 2R 84
Brh, WEEHMRENESAh, BEA R 4TS JavaScript PE7 AR % 76 Bl % 28 5000
JavaScript 7 E¥F0 09474k .
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L T L& PEEEFRAY Google Chrome v8 7|8,

HK, JavaScript BIPRAETHAETR L, SR — 74k, ML/ —seM 7 i S, 0 Ruby #
Python S¥A[A], JavaScript A BE2AF A AHE ARIBE SHEAEMN, EEEEA AR O
/O FFThE .

PRI, TESIFHESHER Lawind, @WMARSHFETEER N5 REEEAN, 5
IR A7 & TREAH PRI — 5. node.js ATHE#LAY JavaScript 51§24 B 5 354 S 44 0] B4 = o BH 2E Y
TIHE, POl B 28 A LS S AR . 4%, RIETERR % 5 FH CPU % Se8ny 4
57 bR IR R

o BHBEHHRE

FHENENH—T, 1F nodejs A H A HFHFIREHESR D, XA, EMESH TR
WEER, SRR AR AU EIGTN (B 1), X5 AR TR — R A
Al PRAR 7 5 R

F M, FESF IS HE SR AT i LA IR S SRR D, TR I B TR, i
A B SMER ST PR R, A S AR Y R AT X R RTAY Y,
15 “HASHERRA" . CBEAFIEEM R, AR NS, ERERERS,
EWFEF BRI SR A, MBS, WBHE s S
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AT LAY, HRREEREUTES TR R TR T, ™3 FRah SN2
PFAREEER TN, YEEFEFTITRAFGER, SERI] (FFRT ) 27EEs)
PT B M TSR o ol 4 3B0T (101 R ) e S8 AL, X AN SR Sh AR AR Y B Sl IR) T2 0

& T HHRTR T3

EH AR E A ThEE, BT R R, SR e s R A A,
G 2R Al RO, M2 T, @RRSAFEENTTHERNSZ. mE, BT8R
EhaE e b —EAEEEs A ( Linux FPELA D &2 8MB 8 ).

ek A TAT LU LR A , 35 oo S AT — SuER R A MO 4 [ VR sR MO AT, (HRPRENE
ESFIRINFE iR R PR A EAR RS, WHh, MRAREETA, EALRESRBIFL
TrHEfh AL, s | A i e e R

B—Ji, BB FABA TS, BRARERERRLT R &Y, AdFEEE
HFEEHAZE. A, EEMAECR DG THE, ReSREMEMeyEEEeE, 8
(e 4018 / SR 7 = h R A TR R Y (0] B

& node.js FitE

it B Debian GNU/Linux B R FT M A sid® ( FFER ) o, #BHHEE T nodejs ${F£L,
LHRTHEIT .

# apt-get install nodejs &

IR R B O & TR A R, R E IR e e . Rt ok T IR AR
{8, node.js ISR E R configure, make, make install BObRHELTRACHITHY .

Jedb oz b kAl U {# F node #9741, X2 node.js B9 £ 1K, A (E (&5 51 node 7 s,
A T XA,
¥ node @

» console.log(™hello world"™)
hello world

(D sid B Debian FHGERA ( FFEREA) L5 hup/www.debian org/releases/sid/.
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x(= sweirman

console.log J&H F#E38 S0 ab T tH 09 el 7EAR 28 AR T R igefd iAot 1y, Rt
ATEAADy, EEIEFORE FRASMREN. Fid, WREHIA nodejs B TEEH, 2 HEMEE
WO, XA R TR T AT, FikSS %A console.log ML,

U, FEIIIES | A —TFHCEE. TR R A 003 B R (Y 1 8 o
A LA {d ] setTimeout() FRA¥L.
> setTimeout(function(){

. console.log("helle™):
. ¥}, 2000)

W setTimeout() BIFEFIRL, FELI WM — B8R ERetE (06 HER ) ZF5| R —1 30,
FAE IR A TR S — S BTHE E  FR A . Timeout 5 R— MU % 4 — KA #{E .,

function () [
console.log("hello™);

}

AR — B BR ¥, # Ruby 0 lambda ThAEE F £, X EAE SR, I setTimeout()
PRBCZ e, ZeRECE R iT s IHR I T .

setTimeout() AFEFI{U{UR L) — - PFa0 K 4, I — 1 ElN ¥, 304 V2T
il fF. X5 Ruby HH sleep Frik AR, nodejs SRS TN, A FRagst
m—% (=]

node.js BRI, Rl EFLIFRTE— HSFHRMER A, B E ER SRR A 3%
B X— S TRRL, PSR R, A BT SR JavaScript BUF TSR
AT, Bk, fERRERETHA JavaScript {0, MEBOIESIERIGT, BiTRER, SHE
iE 7] node.js FAFRES, SEPFL A FEARA TR, SR EBERHIRPERMN.

setTimeout() 227t — MUt — MO SF0F, 1B A 1L —SE I A R AT, T )
{5H “setinterval()” of $5C0E 15 B8 4 57 i) (o] 108] oy

> var iv = setinterval(functi

on(){

. console.log("hella"):

ces }. 2000)

hello

hello

il i setinterval() PREL, FATIRE T4 2000 2F0 8 £ — I B9HME, 648 % A 3408
HifEE R ER R, A, SRR R R —% hello LARKEBA T, RINGEEMRXAE W
PFETEUH e
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BTG ZEH clearInterval() eR % . #F setInterval() A% B 1 4 & H8 H clearlnterval()
SEHT LU B TR E B E W HF

> clearInterval(iv):

@ node.js M HTE

] i AR 9 8% A B & 9% node.js 2 S0 ) I &7 B
o BAVEEREH —TREAAREE, BHEN
FETERBIRTURAAE M B3 Socks = tegry T 000)
Hl nodejs SEEEY [a] 55 R 48 anps 3 Bk .
loop do
result = select(socks):

fER At i, 1A HFFESES, WA o U e o nag o
Ruby SE8L 7 —-hA ) FI A B4 3%, i 4 Froxs . for s in result[0]

require “socket™

1f 5 == zyp
RAVEE R — FitikH. 78 nodejs 1, Bh posi By o il
SIS %5 58, TEE 3 h AR R i e PR
th, @ echojs, #EHAT: 5.4..:11::5& socks.delete(s)

elsif str =
s.readpartial(1024)

var net = require{™net™): s.write(str)
net.createServer(function(sock){ end
sock.on("data™, function(data) { end
sock.write(data); end
Fi:}).listen(BOOO); end
B3 H node.js SCHEE S AR 5 28 B4 B Ruby ScIRf@E 5 AR £ 28

% node echo.js @

EPT LS Sh#R P T o Ruby RSO AT LUK 4 ERFF0RAE 2N echorb, 33047
% ruby echo.rb @

&P AT, ACHEH netcat T, JEIRJEE A node js Miiib 2 Ruby K, #B0T LA F 5
filr 4

% netcat localhost BOOO @

s, REAREREA T, BB TR AN TR LR . W telnet £,
AL “Cul+C” HaH.
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-:6: SEMRNRE

FE 3 BRFME 4 BFEME—T, 2R0REARS. H5%, 48 Ruby BIFEREERA
Bl MM S TR AE Ay, TEEFAOMIVT . (M. WERSFEE Tt AfT ey, &
FEUCH AR I

node.js it W bt Ruby WUE BRI i%1T% . SR node js 5 S P (118 BURE , (R4 20 R %528 1)
TERIR, WARE REF IR HE SR B N RS

T EFRAHEIEH T F nodejs MUH Ruby M2 8] #9125 .

T, nodejs i, H3L{EH require BRES|FH T net FE, net FEHLME TEEEE Sl {5 HI0CHh
fE. & T AR net.createServer pRYL, FIFRIE—4 TCPIP % HEET, HEZEEFL
X HF A EET K. TE createServer S g Em ¥, S8 1E0 BB HGHTIR
A, 5[l el SeE W HI RS, SR E P IREENEET (sock ) ENESHERB T, sock i on H7
TR sock FASC oy [ 8 sl ¥ .

0 B B Bk R data PR0F, WA RUE S BRI R L, X B IR
BACHRE TR R A, e FU AU ] A AR AR BRI AT . listen 7y ik T E AR %528
BT EREWRENROS .

Hife, BIFBLARRE, #ARMREN. WEEENR, nodejs B, BAEEEM I
P R B T R Akl SRR A i PR L SRR P S LY

Fixfith, Ruby RREMTE AfTEHEBMAEFNEES, HERFSHEYEM 8, Xk
JEFE

(1) i3t TCPSever.open fTH [ % SFEHF

(2) il it select HFRFHFF.,

(3) TR A B 95 B A A B4, M accept 4T FFE P i ERET .
(4) BRI Z A3, i3] eof? (FEIEGH ) MIXHE P RERET.

(5) IR, HHEERNA RS EE P,

€ nodejs 7, Ei (2). (3). (4) WETESRAEES Y, AHRELUEAEERE, WA,
BF R A WIREBESFA Y, ERd TR, (ERERSRSFMHALAL, nodejs
A RS R i i
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& node.js [E1{8 R

R 3 SRR -1 18 eR RO R i S B R, BRiE RE IR — T ARE LT

TR W — A HTTP BR% 2%, BT — T EE RS . E 5 ZiE/ node.
js PEACHLA)—- T B AY HTTP IR &4% . il EHEM R, E# HiE[E hello world i3 -~} &
RFFE,

FA e L i el — T il .

% curl http://localhost:B000/ &
hello world

AR o A

T {10k L% — F [ U . P 6 BTRAY, JE— M ERECYATE 3 F 69 index.html TR ]
HAZEM HTTP [R% 5. index.html AiEHCEF fs FER) readFile PR 2R .

336 1~ o 0 7 SO MO 5 B O D [ R, o B (0 R L) A il 3
TERER . s R R SR AF R A ERNRNER, PAERBAFRS,

node.js @ fs FEr, RAREL T T R EFRIER readFileSyne iB¥, {B7F nodejs ., iR
4 T A FH G BEL FE IAL e i (o 0] XL

fRahe, BEAEEETRR . EBCCFSRIEA R, B R B O R, X
i A R T A — R, SR, IR TR, AT mE, AL R R
Pl FUE,

var http = require{'http");

http.createServer(function(reqg, res) ({
res.writeHead(200, {'Content-Type':'text/plain’});:
res.write("hello world¥n™);
res.end();

}).1isten(B000);

5 HMnodejs MEMHTTPIRSEE (1)
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var http = require("http");
var fs = require("fs");

http.createServer(function(req, res) {
fs.readFile("index.htm1™, function(err, content) {
if (err) [
res.writeHead(404, {"Content-Type™:"text/plain™});
res.write("index.html: no such file¥n*):
}
else {
res.writeHead(200, {"Content-Type":"text/html: charset=utf-8"));:
res.write(content);
}
res.end();
¥z
P).Tisten(8000):

6 HMnodejs MEMIHTTPEBESEEE (2)

@ node js RILEEYE

340

M AA R, KFERARMEEEET], H nodejs AT LITH 5 Mo 50 00—~ 10 4l JlR 9 3¢
Wi B 2050 2 R node.js A% 0038 HUAS . XEERYERME L RAEEHE A Y.

Aid , M node.js FSEELIR S A0 UREIFE RS “BHH" X—AME. &5, E0Esm |-
node.js H- 1% 5 F B HE 30000 000 1 8 1 R T AR 1B ) select REEIMH — S, MRERHT
SR C, BB SERF— EPEEER epoll ( Linux ) #1 kqueue ( FreeBSD ) Z s, Hik. i
FE W PR T LA A MG (R, BT R, SR R e B
PRETETE LIRAY, BEERRE— | PR OT BRI T i A i R

HWK, node.js 9 hitp FEFRFH T HTTPL.1 [ keep-alive =, 3 M [F—% /e fh ik i 26T 1
WEM . TCP B EERET Y —Ea T, mEdd s ESE/H, YEE i
[l — & ARt SEnT LIRS S Rs A 1 RE

A, s R B RY, W] LA A R  EEA BE . 5 ks ghaT 1
B, F—%& P E— RS2 e ik i, HiEsdE cam i, oM amEire
L, {8 node.js BiSiE R .

AR B 3 fy (A1 AR S AR b TR0V PR, SRS E T — RIS 8% (7). BXHAT
WA, PR (0] 7R 57 R 1A B FRF R RS, SO T R i Y N Y T
AHEPG. 75, WATE R EEDEE A48 end FHEE T OISR, HTFEE 8N
S Je b B .
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ML ROFF (R FLE B, 2 N ol i
AR5 A ed, MHAPERE P AR R
WA LAERR & P B R, 8%, R
6 S AR P, Bl BRHERTA
EmiEikn), HtidARMLH. BinRek
e M e 9B AR OGS B i, R
E SIITAC Z S

Mook, FAIEX R HEEHET TCP 4,
{8 H % iz H] keep-alive 1 Ajax { Asynchronous
JavaScript and XML ) £ 4, R HTTP 3 #
SE IR gk BT A COMET Wit dEuks .,
HESES 32 PR T S5 1 T 7 160 oo ok oA Rl 4 %) o %
M % 2% . 1E & node.js 33 — 3544 5% zh HE 42 (9 (£
WFRTE

Q\Eventhﬂachine 5 Rev

6.4 node.js

var net = require("net™):
var clients = []:

net.createServer(function{sock){
clients.push(sock);
sock.on("data™, function(data) {
for (var i=0: i<clients.length: i1++)
{
clients[i].write(data):
)
}):
sock.on("end"™, function() {
var i = clients.indexOf(sock):
clients.splice(i, 1):
}i:
}y.1isten(B00Q):

B 7 A nodejs MEMNMEWERF

4%, T A Ruby MO (FSRSHHE SRt RAELE MY, o B8 469 %8 EventMachine i
Rev. EventMachine J2[fl[7] Ruby B3 EER PR ITE, LRR L, 7F nodejs E H 4,
AT “{& EventMachine” VBXREMYUEEE. ZFTLAZEX B MR ENT, FBE HH Hik dedE b pr
ALY R AR SN A R T EE T B9 R IR, node.js HE ) 8 B MY 7y 2 A

2R .

(I “Node is similar in design to and influenced by systems like Ruby’s Event Machine or Python's Twisted.” ( http-/nodejs.

org/about/ )

341
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ot i S M HE AT AL SR

SR, JCit el MG 095 F, TR EA, S ARTRESS RN TIER, sEaE1
CPU FrfeabHmy THEht, #RFEREM. Hit, RIONTES—TMrg, ER. BBEER,
W TARAEER AN, SiEZA CPU RIS 4E, MR FH R it dh B

HFARRADRMEE S - TFTRIRR . 5D, TIRKEWH iz 21 CPU R#TT
S AL E

& % CPU WA Bt

342

% CPU REMTER FEM FRAEH: —12 CPU ERE/REHEE FaEREYE; 7
— AR A HEAE AR

FRIE, EEERERAER T, —HLIY CPU ¥R AR FH I8 o v T St i e i s
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FoEegd ek, 2BIFRe TAEMZES TSR R, Fitinit CPU #if 21
OB TIATALE, AP AR o e EEEMPERESR . 38 M /R 2 Rl HEH B9 Core i7 CPU $§
BT 4 TYEL.G, # BB, MR ATE 8 800, TR R R CPU BEME) X
FERYHE, LS AT .

WESR Ml R B AP L R AL S 28 CPU T, AR AFREGE X — A 3 AR R R FR Py =
shahde, SR, A CPU ASAMMERERA AN, BRGEZEHE TRALEERR, WOy
MM E T FF AT
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TEF M B RETRAOP-EHES, §IE R THRERE, B “FEESE cru, Hitme
TR RS MEE, B B REAYWOR, ATRIGER —MRIERR T,
A (R RAERET, EUR, FRAN R AT R A EEE B E AT N, SRt i
LR MAIRLE, EARRRBGET AR, MRANCIAATERRAE, okl T T 44 3 .

TEX—AR{LAY R T, FR{IT45 K B R4k ik 2 i Ml dt (E 26 RS . BRAR A1 CPU AOHERE
EFELRT] rES, i ME 21 CPU AR LIRE— TR a0,

Xighnfr, wTLLBe, BEFPIVERE, FEiHEHE CPU RRTEEN, ik, SHTEFE
HAESIE F £ CPU a8k,

o FIHA /R E

Art, HAEKFUMECHE—8, DNERE YL Fidd PR SR80, IREEEEW 0% H £
CPU H % TH A, WA fECH M FF 1T fed

ol ik /R e LA R R . AU RATE S il , Tk K e fR b 7 8- BT A 2R ( Gene
Amdahl ) #EHE, HAFR: “GELHTHHRRRGN ) REEMEAEER, SFXEFT
{951 1l L

fEEEIS M1 CPU fy4b3l, A b ol LLSH# N T 55T

(1) ¥ srdl ., sric
(2) X B4R e9 BB TR T b B
(3) # CAb B A BRI T S Y

Hop, RESSIFITAREE A A AT (2), M¥dRmRAMELS TiEHE £01 CPU, K
AR R PR iz T E T ik fE.

& % CPU MiEfA %

iZHZ CPU MIFB, ok b ol Loy iR h Lt #e n 0m s,

BRULZSh, A —SEFFoar UM aO e, HMNREAER, ERERATHRE, #R
L el By
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SR FEEREEE CPU M EGE I FE, HE WA AFRMAMER, 855 8 8000 Fsk
A, iR I R R A M R TR

gFERAE TR THEGERRE, KEROFLGR, THEER -THBEANEZTERE
ZiE], HAFESEELEN. X—-fRETRIREEINSY, HRETEBRMTER.

JEREpafrasiE], RRE R TEAR R A R M I A WA TR . IR AR ) B
AR AR ZAO T, OB T AR R e, e PEVERR Sy B R IR

PR, TETRIR LaRiFab@ER, otk —EriRE. HFEAFER, DERER TR
A ER MRS, PTABRfbER R . & TR RN TAEN, FILriEs a3 2%
pRESHLA HBEY . AER HELLA B bug.

BRSNS T A2 W, AATAEIE N (SRR T, W EREE R 1) R — B
e SEEAF MM, W EXEEA bug BHEEREIRN. IR L IFRIES bug, WA
H 7R B IR AT A TR

sk, SRBEEE RSP TR, BOddR, gl BagesE R —ritR
Seil, EXEREERR, WIRE FORMER I AENZ CPU, BULBAITE— & RN B S5 ETA
AR

Shiii , BN A 2B 2w % WARAYEIALE , — & Ul L RSO I Ay BO L B B gl 2 4 8,
W HBL RO 8 . BERnEIESiaEEZMEC. BXRe, BERIEER
BREHTHEOMME. WRTLHTHOIATE, (EREEEZERIRRN.

Fixt, R R FA RS, HA IR MERE UM E, BPEIEICE A,
B4R AL B RRAE— G TR 5.

T ENTrasE, REE ERR SR W LI T EHIRAE, MrERER AR, B,
FEH S mET, HEE R LR TR, Ei A AR R T SRR M BEKR,
AR — s

s, RIARRDE, E—&iPFNATEERA CPU B A 2R T, (EH2ER 7 AhEes
il & & VAR R iz HE 26 CPU BEITHTALE, R TREAIMER. A, X
PR, R T B LA R A B S R R AR R R .

JREA N AT BRI AT RE, (FUH e ool i3, RSl ) T fek A kR O KL
AhAET. Bk, BESHEHAEMAYNEME. HEIEEATFTROERRIARIR, hT
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REMILESFH R bug, FEHRES KT,

Hak, RYERER TR TIN, SZRBOHEHPRRE CPU BLL SR FIRAYEIZY, Hik
HATy e AL, Ba)ifii, AlEMERET, MEABRENIFL, SRR,

SR, RN T, SRR A A, AR R RN ER kT .
A, BARNEET AR EHER RO S, WEEHE—-BRAPERLAMY, WAL
BCPE N R P A A R A ROE . 448, il —E A AFRFERNEE,

& HIREEE

M TREERZENGFEEN, FlAoidrilenifd. B3R5, WiFEmfp; k£
R [ o 7 ) 00 ) il 45 ] ]

FART M, i TR ML AL R, P S U Tl (5 . R mLE T TR R R,
Herh A RENHE T LR

0 il

0 SysV IPC

Q TCP F#HF
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0O UNIX 85

AT B R — T .

o Ei

P iviE, sUrese I —MISi i, SRJ5 M55 — DR SCHMR AT RT . Shell H A0l %t
Hik 3l 3 i — 7 = ST LAY

SCHHE A FE SR b B P RIS AP TERY, (B0 1 R 2 o AR AR P BT AT B4 S0 ik
F, FERLUATERALT . WX RMHR 2 IETET .

Blim, FERALFRRMNERZEHTEERER, TR THEWERE, XN TH
RN, 1A h TR RTINS
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A, R AR SCHEE TR Y W,

@ il fork F4&E0H A1 T,

@ FEACHER — T H IR w CH] .

@ 7E it — R T r M,

(3 7EF bR — i B 5 A0 R A B S AR T w.

© TEALHER — 7 MR TT ¢ P iEHLEEE

AT EBLHEREIRNEE, WS EEAE RO MEHT . RR e, 0
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M Shell —#F, BEMN-FHBEZEMTER, REQBETHFIESSTHE, §TitRE
Z g L E MR T, O TR R SRR ARk, SRBWERT LAEE, -HACK
A& W2, MaWE Shell H2AMKT .

Wil {E LA TREAL T, RAXHE, A TR R ZE, Hik R aExFE
— i AR AT, kL, nRERE e UNIX 5, BT DIfERRA L
TRFMRZE @RS, (B HRERZER — 5 d il Ak — PR AT

Q\Sysv IPC

UNIX A9 System V ( Five ) (45| A T —#1%5 4 SysV IPC AR E# {5 API, Hp IPC &
J& Inter Process Communication ( #FFEEN{E ) MSS .

SysV IPC 145 F % 3 #uli{s A=,

Q 8 BAS
Q {55t
O A NTF

HEMIZ2—FRTHARERERENFE. Bl HE—-FRILH, SRS ABENEKE
FRERETERAN, Mathh, 78 IAI0TLRES AN BN,

{751t (semaphore ) JBt—FPHFA LR IHARAIbRE (fag ). XREIGA RS 2 E “HiE"
RRLIE, TERSAPRTLIBER SR PR W e R

HENFRE-REDBRELZEOAFEM, Ef N AR A SR A
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‘1 Cattach ) B AAVIF] . i FAIIEENAERIT I8 AT HEM R, PO TE B 4 — o )
BRI, SAHERESRETFEHRTRP.

AL, B, FACHRBAILL SysV IPC. [RAARE, a5 & R
1T SysV IPC AOIB TR REAB IS PR USR], DA (IR 05 0 4 P R e TS A 3
i, E{EE LN ZIE R B, WRECHBE, ROERE RSN T RS,
MILZ T B2 2607 3, 70 H0T o) P i ay ()it 2 1 Shy Sk, BRI L SysV IPC B8 i 58 .

WK, I MATHTNY APL BE—SeRt Fy, (E4% 5 FRE I/ — & o il - o0 s 0 (ol 45 o
AR A28 h AR,

B —A B, BURTE 20 BERTIRIF G T UNIX SEORHR, HERT4 184E R 555
#OETIX—IhAE. Med, WIKFERISURGY AT&T & System V UNIX FIH0MH FEE AR A B T &
i BSD UNIX IEALFXiesad 0], AB4-adfi, ELHAR BSD £ UNIX, MiZfRERF ¥
SysVIPC, BIFERZH UNIX RIPIERLE, (4% Linux, #45HF SysV IPC T, {Hit 034 iy,
LI Iy o I i R — i LT

JG3k, System V 5 BSD 2 [RIAYRFIRF, B3 A TF b 0 e 3ot 5 6 0 ol 7 4 e A i,
PR, AR T System V #1 BSD B AP A4 Linux A% T UNIX ERERSME LS, T
WL AR L T HT S, B R A 7 2 i R HE R To R A S

RFIE, RSB RRTES KRN AR LMY, T SysV IPC B, KFa]
LLFE Linux &% T,
# man svipc 3

HACSRAERSED, o nT LU BT BB 49 msgget F 8V FHAY man IR BHLIT S,

o BEEF

System V BT (LR 30 )8 5 F-BUR SysV IPC, Hifih, BSD MLt THEEA L.
HAbA R ELENT R, e — s s,

Qi FA RA MR TR — G HL, o0 5858 7 A 0 T R S 5 b ) 030 £ i i
iiﬂmﬂ

QORI SysV IPC Al ) EHEF R —FCIHERM, T — RS ASH, BILETL
{8 select RECIMAL, 7EEH VO MR HEST “%#%", X—SIERHE,
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O EHEFEMRGS NG ¥R IE R A s, DT 480 B 5 06 60 ().
Q £ (HhTHIEFMEGH ) MRS UGHE System V S RE T, HILTETT M
HErm A s

BACRSE JLF- s 0l THET . SAAAEAAILFIE RS GEBEETER TR
A9, RURRBLN A A K RlE,

TP HREM, HehRARREN Q.

O TCP ¥
O UDP 5
O UNIX EEF

TCP ( Transmission Control Protocol, f& % £ il B i ) % # 5% #l UDP ( User Datagram
Protocol, FF SN ) FHEFEZE L 7E IP ( Internet Protocol, RBREMY ) i Foy
JEPEE (IR . X PR AR T LRSS A A S eLeE s, BEfeEsm s
—s 5,

TCP FHEFR—FETHEEN . HETREOBEREAEET. LTk, RiaE
{7 RO A 2 [ 5 ) T T L W G, L35 B o i B A Al 2 8 2 W o 8 ) ithss

B (S, B8R R BAR R F W RO AL BN, R A0 A —, A&
RS ARSI CEE(S A

BT EEAAE, KTREER AR YR a0, 1M UDP BEFEMH—T, #
AESEFA PRy S T .

UDP 57 Ml TCP fHE A, R—Fils LRSSl . AR E TSRk R
M fREET. FrifEw W et Tl R ATEEEEIEE TS, oTLIEHE R %R,
ARG N, RAEaTiES bt TRSARE S H R S ECGEEIE E K 00N

TERARIGER T, Ak AR RN AR, (B2, MK ST,
A AR T e

Fo AR IEEHGE {7 iX — 80, UDP MM — 4k AT fE S ik KSR B R . XRHE N
UDP JLFRIGFEAA MR T ED AR [P B, MR, TCP R THERF I fEdE, & 1P th
WZ T AFELE . UDP RIFFCURSSHIMT AL, 3 R 4804k i 6 iy it s

Hit, EREET (0P BES) bR fER UDP, [0 (T RE H MR 5 n0 T Rt

www.WereBook.net



6.5 ZeroMQ

CEINEE, bR, HREE PR R, IR ARSI

TCP T4 M UDP £548 52 %0 2 1 o 1P Hbhlk Ads O 5 3 2897 TR/, #lin, hup frild
(9 “http://www.rubyist.net:80/" 3K # 75 5 www.rubyist.net (2012 4£ 3 H 27 A 484 /9 1P Mo hk %
221.186.184.67 ) BRI HIEHLAY 80 S50 LV TR .

Q\UMX EREF

MR RIS, UNIX B8 TCP, UDP £#FHE, /TR E—IRAE. BT IP HE
HeF— R Rl T LA R S B S S, T UNIX T R AR UNIX SCfF REE L
B —Emk o, IR ORI, X R S R R O R,
LA, UNIX 3£ R T R— &1L EsE e s .

UNIX EEF AR T P 3T, B AT 0 R AL e 8 LR 55 i 5B
MR35 FRIE . BIanAT—Rbnu {8 canna AU FREARME S, BUEET UNIX S87 R E52F P n 40 .

Q\ZemMQ

fERER MRS FE D, SR FR RN AN, BREN, E5EN THEHET “ER" o,
5 PR AT, S HE AR N RS IR 5 AR 00 FC B BTG, (B MY A S A R
P FEEG, HREHRETRET .

ZeroMQ RN T i Pt — (o) B 1 dhE 45 Y, R — i o A S0 TR I i S 46 2 7R (M)
{AIIRERIFE .

ZeroMQ HIFESE T A IGREH FERAE A EEER, I HEwLIFE Linux . Mac OS X,
Windows 5 ZFRIE RS L T4, R 26 F TR, ZeroMQ i L35 893 = 51 3 10
'-ﬁ 1 Ef.]_ﬁu

®1 ZeroMQEFRMEEF—K

Ada Lua CommonLisp Perl
BASIC Node.js Erlang Python
C Objective-C Gio Racket
CH DOC Haskell Ruby
O PHP Java Scala
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ZeroMQ HEUE T FHIKR MR FBL. T AR FE, AT LU —m API #Ei7U(],
X — g T LA R ZeroMQ A% 17 .

Q tcp

O ipc

O inproc

L multicast

tep HE2 TCP 547, EMH EHLE HNE D ST, B8 TCP BEFMMER, Ml
PRALI AT LU AT, {0 T ZeroMQ AAALE S BHAE R FERY 2 HLH], FEILEIN 3 A
TETLEEM |- A1 ZeroMQ (3 115,

ipc FITHER— G900 BT R0, (6 SO PR T g . SRl e o ]
FrralG 3B K, 78 UNIX R8RS LR UNIX B85, 75 Windows I 3% & Fi—
RS 4 kel YR

inproc i T [al— i B P LR BT, i FERBZ MR EMES Y, FEilxFifEsy
AMELFTE WM. A inprocilifs, wILATETE HALBAFEN, BERMMNOSIRILE, ROUEZ
HFEE, WENERFRLESE.

multicast & —Fi R H UDP S BLEY 2488 (7. 20 7 L8 —0 20008, 0B —st—
TCP =, MFFEXM 24380 TCP i E ¥ iTi{s, B Pl AR T 8@ S0
multicast, %A LA38E 6 01 A9 5 8 #4E,

Aid, UDPIlifs, HIREH, 16— sop i3 F B LAY, HIERY RGN
(o] AR, AR A

& ZeroMQ AR

ZeroMQ R or s FHAR P ER SR 0L T 0 SR, S EA L Fikss,

0 REQ/REP

0 PUB/SUB

0 PUSH/PULL
O PAIR

REQ/REP J& REQUEST/REPLY (4R %, Fonim % 855 B (request), fRE 350 % >
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GHE P (reply ) XEEAZERSIE (1), E]_ e
| & i I
T

Vb s R 8, R A AUEAR R Ay, i
HTTP % thi¥, s 1% REQREP HI%), il M4 it4T m1 REQ/REP a8
e 0 i8 F i) RPC ( Remote Procedure Call, io i B2 )
)@ Fix—3, REQ/REP B—#hlailfs.

PUB/SUB & PUBLISH/SUBSCRIBE M4 %5, EJiR
8% % A publish M& B0, 75208 % 2% 17 subscribe,
iTH] ) A E P EESWENRZGER (FE2). SR
M E AR E PR XE T, LR RS
EadE# /7, PUB/SUB & —fp 8 mili{s . B2 PUB/SUB %

TEE iTRE iTEE

PUSH/PULL 42 i1 BA 5 b &5 AU B {5 588 —Fpdi B . PUSH/PULL 628U &4 N AU EIFR) T,
T S A M o — - R AR HO B, W7 LR 2 UNIX B A O e (T
3a), WPRH—ERSA PUSH fi5 8, MihE 6% %% PULL #9355, el LARIZERMT 4 B3]
=R ER (F 3b),

fEE 3b Wy ah, A FHERPREMES P RA iR EE. fHXfd, PUB/SUB i
A v U2 i A SR 0 PR A S LTS R

Rz i S8, SR AT - PUSH, W S B S 3 65 S b fr 4 290 1 3¢ ). 1 PUB/SUB —#,
PUSH/PULL i, 1 —F 8 [ i 5 .

= R “w
V'

(a) il { —3—) (D) EESE( —3E ) (c)EHFES( 32— )
B3 PUSHPULL =%

PAIR Jit—Fp—Xf— ML (A . 500G, TERET 7 ARSI, AT AR R BB R 2 an
fl{ei F
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& ZeroMQ pETE

H B ZeroMQ FERY K. 7F Debian SR LA P 0 i libzmg-dev, L3 HEINT .

$ apt-get install libzmg-dev =

WRFEARET 8P 5 By 0t — dhf s b0, duaT LM http://www.zeromg.org/ F 2 i {LH5
TR E ., #EF 200243 H 27 B, HEHRAY 2.1, '

ZeroMQ MFRHE APLIELL C i & R H0LHY, B CIEFLEREBI T, Hilik B a5 fR
FF3ATTH] Ruby #4855 . Ruby 9 ZeroMQ FEM i zmq, wf L3l it RubyGems #1943, fricd
ZeroMQ RBLEE > I, iEFT

$ gem install zmq @
PRI 4238 ZeroMQ B9 Ruby F.

& ZeroMQ R HIF2FF

B 58, IRAREFRA LA REQREP . M 4 2 Ruby RE M REQ/REP R % 3%, #F
RN S A A O A0TSR, L4 127.0.0.1 YRR AT+ BRET U G 4T
T EOLRIR T . B WERFNE s i,

require "zmg"

require "zmg' context = ZMQ::Context.new
socket = context.socket(ZMQO::REQ)
context = ZMO::Context.new socket.connect("tcp://127.0.0.1:5000™)
socket = context.socket(ZMQ::REP)
socket.bind("tcp://127.0.0.1:5000™) for 1 in 1..10
msg = "msg ¥s" % 1

loop do socket.send({msg)

msg = socket.recy print "Sending ", msg, "\n"

print "Got *, msg, "\n* msg_in = socket.recy

socket.send(msg) print "Received ™, msg, "\n"
end end

Bl 4 ZeroMQ REQ/REP R %32 B 5 ZeroMQ REQ/REP & /il

EEEFRATRRSE A T — 1~ J7fE echo [ 55 25 J IUHIR 9% F i

ZeroMQ AT LA 2 MR T — E #48 , IR0 1] % % JSON Fil MessagePack = #F 8 9% |
B O] LIS f e Bl —Bh RPC 9ThiE.
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BT, TR S shE 4 FIE S RF. AEEME, —REEFRIFD, &
MAER sk % 2k, {2 ZeroMQ BFFH, STinsh# P imt 2 el LIgy.

ZeroMQ JR4Lma e HEAY, Y EREMR M AR, B et AT S sl
FFH i — S48 78, 2 PUB/SUB fl PUSH/PULL #RA P, WS Ar A iR 5 3%
TP Qe IR — W A S Eh, BRRILE AR T, T ZeroMQ M AT LU FE A M 0B At il £4 v

R

U4, ZeroMQ i 7] LA[R]As HE 45 201~ i 95 2% . AnSR7EBE 5 T A0S 5 97, Bl connect Il —472 )5,
FE I — TR R AIER] (S 055 ), Bel LA R AR5 8 22 SR R . XY

Jrat, W LAFR S B e fn ey A Ac .

Fid{1/E%HFHA PUSH/PULL., PUB/SUB BifISCHAY— T M X, X1

H3ITEFME. BF1(E6) EWXER
B, ¥ G S 9T A R F 7 PUSH
BREHE AT B2 (H7) BiRrE
= R, it SUBSCRIBE A4 =, 3 4k
it 45 #% PUBLISH (4 %555 8., JF 5 25 76 bk 3%
b EERAVRR RGBSR R
1 FERFE 2 85EmalaY .

require *zmq"

context = ZMO::Context.new

socket = context.socket(ZMQ::PUSH)
socket.connect(™tcp://127.0.0.1:7900")

socket.send{ARGV[0])

HE MEX=ZEERF

R 3 (Es) RWMXMRSS, il PULL FdElch 5 8iE, JRHIREAAE PUBLISH
3, FLE& SUBCRIBE B|iZ it %2 %& P o, #al LIMEBIEZF A (F9). Lg%
PRI 5 A%, ZeroMQ #B2x A S TR, PHUCHR AR A 90 BLAE £ LR BT I -

require "zmqg"

context = IMQ::Context.new

socket = context.socket(ZMO::5UB)
socket.connect("tcp://127.0.0.1:7901")
# EFHATSUBSCRIBESAY H# o1l Lk fTHe &1k 3
# TFHrA RS EE
socket.setsockopt(ZMQ: : SUBSCRIBE, "")

loop do
puts socket.recv
end

B7 BWEERER

require "zmg’

context = JMQ::Context.new

receiver = context.socket (ZMQ::PULL)
receiver.bind("tcp://127.0.0.1:7900™)
clients = context.socket{ZMO: :PUB)
clients.bind("tcp://127.0.0.1:7901")

loop do
msg = receiver.recy
printf “Got Xs¥n™, msg
clients.send(msg)

end

B8 MERSHER
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ZeroMQ JE—T~FI R LY APL SCBLERR I 5 (0 . FO PR TSI, THE—%.
EXMEMFOTI L EES ., W2 CPUME T, BEFE 4L 2 RS AR
sRERAY, TR B R T 2T H Y, 1@ ZeroMQ XM RNLESE. 45
o7 % 7 A e e T B
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