EEERERITENET L HH

RitH
SR DI H B

F B OSkKRTRO 15
L ik 2%EOE| 4

(OFZ 31

O R RIIR 2 204

O £ R X R
ORI T AR

O JF I 23 H55 )5 % Hadoop
OHAh It EHE

O g [ ]

I*%}ui&ﬂ

I?@é(i@%‘hﬁ&‘?m




EERAEHEAELEH

B
BRI H SR

# B OKKREO %
EM ek AEEOR 5%

O

O A AR R4

O =iTE R A
ORI T EH A

O IR =itBEHE Hadoop
OHAM=ITB R

O g Ry

O s H

\ Eda L

SEHEEEBLRS Y




EBEMRME (CIP) ¥iE

SR ERIH BB / 1%, SRIKE E5w. — JLat AU A, 2016.12
ISBN 978-7-5130-3409-8

[.Oz I.0%:- @ik M. OHFEHML — bt V. DTP393

HE RRAS 5 CIP B (2016) %5 064068 =

NERE

FANSE,

REmE: HhEEF

ABRENA T AR E IS OCREAMIER T B, 15 B 7EEAN A HHN
WS R RBAR a3 5 2 B BB 3 T H A A T H R AR R AR BRI — 5 (R CHREOR s 4
B 5 RIS 6 TN ABLAS MO G MR R, AR AR 2 AR RAFE &
F Hadoop % ; 5% 8 B2 HE 1 JLA3h FSLBR LRI A, HABE S i & NF ZH R KRB ARRES .

AN 2 R F LR R ILRE B ST KA A B, Tt 2T RIF R A R Z 4

mitEREART =

YUNJISUAN JISHU XIANGMU JIAOCHENG

B ¥ KRKEIH

HREZAT: =7 7R Lkt HTRTMEAR M b hup://www. ipph.cn

B 3&: 010- 82004826 http ://www. laichushu. com
b JEEATERR SR ESS B BB %i: 100081

FYREBIE: 010 - 82000860 %% 8573 FYREPFE: 823236309@qq.com
ZATHIE: 010 - 82000860%% 8101 / 8573 ZITHEE: 010 - 82000893 / 82003279
B R dbmhERnOARHRRARA W] & 8 KRR LB BrEE BRI S
F o A&: 787mmx1092mm  1/16 BB 3. 1425

R X: 20164F 12 A5 1H BB R 20164F 12 A58 1 RENRI
F #3000 FF E i 46.007C

ISBN 978 -7 - 5130 - 3409 - 8

HERER @#R®R
WMAEKRECR, A4t HFRER,



Hi &

MABER AR AR RGBBEL R, BEW L7 P A2 RB LT,
HiEAes RS FH RS OB AR S F REARARYR, TA “FHE" 2
iEmA, HLFER, MAEZHTARRNBELR, =R TLERAZLHS
Brizkit, s R CHMAARBAMALBEESG ZKREFTAR, IT ZLH
B=ZRELE,

ZiHH AR SRR LA PRt %oh, X ERE SN ZRT
RREH, B4, 5% 53 M4 IBM FLRBEOEZITEF S LK T L
+FAELEEFEGHEAGRE, B TFAEZFHKEVARK S TR KGIE
R, 2 AR HGTRARE, =it e bR AR Gt B AR XA 30 £ 04
b, BAEFEF R R R GE R,

LAT, wFAK. BLE, kA IBM FILE L ARBBHARDNAHR AR
, =it E AR ARR, — DRGSO VBT BRHEEZ T AGRANLE, R
it AEX3 T EEBHUAR; KA 2XiE,

BB LE kA IBM FRAGNGLGRETACHZTEFE, s
#F# Google App Engine. I i &) AWS ., #k 4k #9 Windows Azure %, fufi1T KA 7
BEARMRA M E RAFLRER, KPHF2 57T,

PRI LEFAGEEAS ZH AL AT RAREFEERE Fioit
SERF T ALFRRRE ) Ao (B 5 Fe KT AobhIE R Ao LR Kk dr >4 =
FEgRENOATRAFRCRZEN) FHremit 74 2RO ERBEIHA > L, A
TRALEEE SR (RE), 2010 % 10 A, PHRAREREL Lf4Z 840
REFDREARFAEERSHETA (X TFHE LRSS0 E KX ETE
IHtyi@se ), AT . L AN RN S BT AT A= H RS 4
AR ETIOLAE,FFT2011 10 ABE TR 6.6 L=t H EAKMT L,

APHREFTEFEEREERFERAS  FTLEMBRLEERKERKKE
FEEES, RER LT RFEERLFRAOIMGE KRERIRKFRTFRLE



BRI B

RAe s F A BT L FRETIEREE 25,
HTEHERARRRE, I EERFAR HEKE, $PRLEFER
AR LA, RigikAdiFEE,

Y
2016 % 12 A



Sl A TP SRR —————_ e 1
| Z\-ﬁ—ﬁggmﬁ .................................................................................................... 1
1.1.1 i‘ﬁ‘ﬁﬁ’\]ﬁ?ﬁ .................................................................................................. 2
1.12 Z_Ji‘l'ﬁ%ﬁ]%‘ .................................................................................................. 3
1.2 iiﬂ‘ﬁﬁ‘]ﬁ]& .................................................................................................... 3
121 Z_T'H'ﬁ%[f* .................................................................................................. 3
1.29 fflfﬁ#‘]ﬁ&%’lﬁ ........................................................................................... 5
i3 iﬁ%ﬁﬁ@ﬁﬁiﬁ}% ............................................................................................ 8
1.4 %T£i+gﬂdjﬁﬁmmm ............................................................................... 11
1.4.1 'Eﬁ/A\ ............................................................................................................. 11
142 ﬁﬁﬁ% ............................................................................................................. 12
143 'Zﬁﬁ)\ff ......................................................................................................... 13
1.4.4 f%ﬁ ............................................................................................................. 14
1.5 %”ﬁmﬁ%%% .......................................................................................... 16
151 z—Il‘l’ﬁE EE*W] ............................................................................................. 16
1.52 ii‘l’ﬁ—%?}G .................................................................................................... 18
153 ‘Z‘T]’ﬁ—‘—?%ﬂ%m ............................................................................................. 19
1.6 S BT 7N - eeeeee e 21
1.7 QE ................................................................................................................. 21
%2% fi—'—-ﬁﬂ@ﬁkg;&m ................................................................. 22
29 Mﬁ ................................................................................................................. 22
22 i‘;ﬁ-ﬁﬂgﬁgg\%m .......................................................................................... 22

23 i‘;ﬁ-ﬁﬁ(}ﬂﬁ%%&{ .......................................................................................... 25



ZHRARHSE

2.3 ] JAQS +er+eseeersecsesuascsnsassosaussomsssrssaassssssssssssasasnrsonsasssnsestasaessassessssatsossssisssssssnsansassnns 26
.30 PAQS eeeerereessesssntntnitiiniontitintiiiiietstesieiittes s siiats s s st r e s st ss st bt s st s et et s s s s bbe e 27
2.3.3 SQAS rrereereserorsrsntntttitiossstttninisiitatttisiettsetesiiisatesssss st et ss s s sttt et s s s bt a e s s s s snar b e s 29
2.4 i‘ﬁ‘ﬁﬂg%%ﬁiﬁ ........................................................................................... 31
24.1 /A\;ﬁz‘; ............................................................................................................. 31
2:4.9 ;'FA;%‘% ............................................................................................................. 33
243 5&.’%2—&‘ ............................................................................................................. 34
244 ,ﬁ—_\]k{: ............................................................................................................. 35
2.5 AT NG veeee e 36
2.6 QE .................................................................................................................. 36
%3% ﬁi—i—ﬁﬂ@*ﬁﬁ* ................................................................ 37
3.1 BUBHMHLERE R -oooeeeeremrmntmninit it e s 37
311 BFE B B 2B AR A e eeeee e 38
(AW € LD T & R E - 39
39 ﬁﬁjﬂ{t&ﬁ ...................................................................................................... 40
32.1 ’H'/A;E}i?uﬂi ................................................................................................. 40
329 Emﬂ:&*gjﬁ% .......................................................................................... 41
393 i‘l‘l’ﬁ"?fﬁ}iﬂﬂ.&?ﬁ .................................................................................. 48
324 FFPETR E KEnire-eneeeeernresnneesmenmenes st 49
33 #,ﬁ‘-%ﬁ*ﬁﬂ ................................................................................................... 50
3.3.1 #ﬁ%ﬁﬁ;—_ ......................................................................................................... 50
339 f:l‘]’ﬁé@}f‘ﬁ%ﬁﬁﬂ .................................................................................. 52
3.4 &Eﬁﬁg&;ﬁ ................................................................................................... 54
A1 SUAE B G veeveeermne e em e 54
3.4.2 ﬁ,ﬁ;ﬁxﬁkg\% ............................................................................................. 55
343 GFSﬁ’ﬁ‘ ........................................................................................................... 58
35 ﬁﬁ%ﬂﬁ?ﬁ ................................................................................................... 59
3i5.1 %%ﬁ%ﬁ ..................................................................................................... 59
352 ‘f:ﬁ'ﬁ}kj’&%ﬁ&j(#}%j& .......................................................................... 61
3.53 NOSQL&%}? .................................................................................................. 61
354 BigTablefﬁi ﬁ\ .................................................................................................... 62
3.6 ﬁﬂﬁ%ﬂ'@ﬁ}%&;ﬁ ....................................................................................... 63
36.1 ngig@?;g&;k ................................................................................................. 63
362 ﬁ%ﬁ&i& ................................................................................................. 63

~ |V~



363 {%%}é{%ﬁh%}] ................................................................................................. 65
3.7 QoSﬁuEmﬁﬁlJ .................................................................................................... 66
3_7.11335}3&%./% WQOS{%M—E?HL%‘] .............................................................................. 66
3.7.2PaaS7T‘ﬂ S%SH&%E %QOS{%‘LIE’HL%‘J ................................................................. 67
3.8 ié—%%ﬂ\ﬁ#‘ .............................................................................................. 68
3.0 A B NG e 70
3.10 2@ ............................................................................................................... 70
%4% @%ﬁ%f-ﬁ-ﬁ;ﬁ* ................................................................. 71
AT REEIR e 71
4.2 fﬁ»%ﬁ‘niﬁﬂ‘]%%%’l@ ................................................................................... 71
421 ;&H—Ej@ ......................................................................................................... 72
422 %ﬁg%ﬁ;’u}g ......................................................................................................... 74
e T € o TP 77
431 g:i}ﬁé%’#? ......................................................................................................... 78
432 »’?%ﬂ%‘l ......................................................................................................... 80
433 %\%%E&* ................................................................................................. 81
4.4 MapReduce ....................................................................................................... 82
441 /ﬁﬁiﬁ'% ......................................................................................................... 82
442 %ﬁﬁﬁﬂ_ ......................................................................................................... 83
443 ﬂﬁljﬁﬂ ......................................................................................................... 84
444 $ﬁ]ﬁ—&]5];gﬂ ................................................................................................. 85
4.5 Chubby .............................................................................................................. 87
451 }:téﬁé»% ......................................................................................................... |8
452 %\%%;}:@ ......................................................................................................... 89
453 ﬁfgmu ......................................................................................................... 90
454 IE%‘&L? ;&ﬁﬁ ................................................................................................. 92
4.6 BigTable ............................................................................................................ 93
4.6.1 ftidﬁlj’a% ......................................................................................................... 94
4.62 &%ﬁﬁ ......................................................................................................... 94
4.63 fr\%%;ﬁg ......................................................................................................... 96
4.6.4 iﬁ&%‘«% ......................................................................................................... 96
4.65 .}ﬁ}jﬁ%gﬁ ..................................................................................................... 98
4.6.6 ‘Tiﬁﬁ’ﬁ[.’fh ....................................................................................................... 101



4.7 FEABBEAR oo 103
4.7.1 MEEASHOTE -++++ewv v svsessssesussssmsmnts sttt s 103
B.7.2 DIAPPET -++svveveereesasnsasssesmsst et 103

4 8V ERI Zo BT il -vveeeremememe e 103
4.8.1 SAQS I [Fh wrveenrertrnt e 103
4.8.0 PagS ceeceseesreetresssssiotntsiisiasiutiennisisiesiettenistesisisststetottsisesisittete st issessat et esssesssaantes 105
4.8.3 JAS :+e+vetesosertesossesassonerasessiratssiataissiuttsssastisissantiiaissistassssstetassssstssssestasssantasssanes 105
A.8.4 Z5 B P B ceeeeee e 105

4.9 GOOGIE APP ENGINE ++++++v+veseeessussssasmsmmmimtiiitiii s 108
4.9.1 Google App Engineﬁﬁ ................................................................................. 108
4.9.2 Google App Enginc#j BB B <o 113
4_9.3 Google App Engmeé@{i}ﬁ ............................................................................. 1 15

410 ASTE/NGE oooveeeneeree 121

1T SR -oveeeememmee e 122

E5= %ﬁii‘l‘ﬁﬁﬁHadoop ..................................................... 123

5.1 Hadoopﬁﬁ ..................................................................................................... 123
5.1.1 Hadoop#]}’ri ................................................................................................ 123
519 Hadoopﬂ‘?éﬂﬁﬁ. ................................................................................................ 123
513 Hadoopﬁﬁ?ﬁ*@ ................................................................................................ 124
51.4 Hadoopé‘?ﬁ;% ................................................................................................ 126

oI 5 1 D) T T PRI 126
5.2.1 HDFSHYAR 2 S5 A ceeveeereermene e 127
§99 Hadoop#] SCAEE R A vemeee e 128
523 Hadoopm E%i% ........................................................................................ 130
5.2.4 HDFS B 7 [ F2 E1 eoveenreeeseieeits i 131

5.3 MapREAUCE ++++++~s+=--rsnresscrasssnssssisnessssnnssassnthansassassnssetsssssasenssanttasestasass s 132

5.4 HBage -+++-+s+sesvenssnsssssasosssssssessssssssssossssrasasassssasesasnansssssensatots sassasassistesssaesssssssoss 134
5.4.1 HBase H B0 A AR A coveeemmmeeeee e 134
5.4.2 HBase M) 2o G542 Ab] coovvereereenen i 135

5.5 Hadoop vs Googlei ........................................................................................ 137
5.5.1 HDFS VS GES :eceseveeeesseeesssstnissitntiniinieiniateis sttt ssssatnsssnts s s e ane s e s s aesnnns 137
5.5.2 HBase vs BigTable - -wsesesrsesssrumssisiniiieisiiiiisitiisici e 138

5.6 AR TR ZINGE oo 139

5T I BB 139

~VI|~



MW HAE L MITIR crrosossssssmsssmmissasssissasmmsssssssssssasisnsssnsssass 140
6.1 AMAzonfB] Zo B +orvreemsers e 140
6. 1.1 E AR coemeermee e 140
6.1.2 AMazon ] 7o 7T T G AWS wreerersrermmms sttt 141
6.1.3 BEPE T A ZTECD wveerremrnrereessns s 142
PSR & T 5 0 7 T [ ——— 145
6.1.5 ﬁﬁip}\ﬂﬁﬁ%st ........................................................................................ 146
6.1.6 T4 B BLAE B B SDIB -vvvereeeeersnsems st 147
6.1.7 AWS Y L5 A JF] ZE ] +overrerrmeremrmmrs sttt 149
5.5 SRR B S BIPE - <o onoem e A sem sncmcb s s e S AN N 149
6.2.1 B AR coevrermeee e 149
6.2.2 LiveFt OnlinefLAt 77 % (1 S@aS ) «weereerrrmsmmemmmrme ittt 150
6.2.3 Windows Azure PlatformfZ i 77 2 (PaaS ) -wee-eeeerermesremmiiesiniisiieiiceiiis 151
624 FA TR E (1a@S ) wrreerrrrrerrermrrsene 155
6.3 VMWare R Zo 1B -oeeeeeemmrers i 156
6.3.1 B AR sneeermeeeene e 156
632 FHR A FAFTE (JaaS ) -errereeererrermmrrees e 157
6.3.3 TN JH B (PaaS ) wrrereeeerrer et 159
634 LG P EBITE: REEIMATH (SaaS) oo, 159
6.4 IBMB{J{;H—% ................................................................................................. 161
6.4.1 TR -oeeemr e 161
642 “HEZT" I FTEH “6H17 FFE 162
643 CEZRT R T AL T e 164
6.5 Zliﬁlj\% ........................................................................................................ 165
6.6 ;‘]E ............................................................................................................... 165
HFIE BEERBIE 166
T BT MU T coeeeeeeeeememeee e 166
T1 1 HAZ AT AL coememer e 166
T12 A AT Al eeemeeeee e 168
7.2 Bl FEMUAFAIT «oveeeereere e 170
721 b B FE AR B v 170
722 AIRZITTEFE N R B IAR - 171
723 RETITEFE A B JEFAR oeeverrermremrii 172



EHHEABE#E

7.3 BEBUFE BB R TBAREE e 173
731 AAE I I E AT e 173
732 REBE T ITE AT e 174

7.4 BRE =B R BHE G EALBRIPRER e 176
7.4.1 B E I B BTN BIBLIE ossorsosonssssomesserssssasessassusussssassnsanssassorssusssssrssons 176
742 REZIHERBETEBIHEE e 176
743 BREZHERFE B EE 177

7.5 BB AIARREALTE R e 177

76 ZH BN DI AR ocorvrsmmsnesvemesssmprusssoms sosnrmsassanssrnsossmsssmtosanessnsissss 178
T6.1 Tt B A oo 178
7.6.2 Tttt BB IR IE oo 179

7.7 BB A - evveeeeeemimii 179

T8 AT /NG cveeeeiie 180

ToQ R eeerenn e e 180

HREE  SLOGTIF H -evvvvvvrevrernrrrsesmnsnniii 181

8.1 Virtual PCHYZZ3E BB R R - eeemeeereeememeeem e 181
Q1. T BZ I B wovveermeeeesee e 181
8.1.25@%‘ [ﬁjﬁ ......................................................................................................... 181

8.2 XenfHJ 23 FRBHIPFLE ---vereemrree e 181
8.2 2 B I B SR weeeneene et 181
B.2.3 B I PR Z +ovveenmrerenen ettt 182
824G FIEFE B oot 182

8.3 Hadoop%ﬂHBaseE‘]’i{%‘ BRI B - vvveeeememe e 186
8.3 2 5L B PR K +ovveesmesneene s 187
8.3 3B B B SR vovvemmeeenrnn et 187
8.3 45 B BB G B oo 187

8.4 MapReduceﬁﬂ .............................................................................................. 196
Q4. 1 SZIA B wovveeemermerne e 196
Q.42 BL A PR K wvveemrnremsnmmtte et 196
843 LI T SR wovveemee e 196
A4 IEFE G oo 196
T AL D = R — 205

~ Wit~



8.5 SaaSE\“/,Fﬁ?,ﬁiF% ................................................................................................. 207
8.5 2B BE P L cveeeneerersumestisuiiiutisccssiasttesteransansnnssanssaesssenresnsesnenasntasbnesa s asass s nsesas 207
RS ABEIG TSR coveereevurronsams susamsssumssssosasis s omesiaotssosissiassss shesssshisse sa S aERisisusshasnsensnrares 207
B.5.45C B0 JE IR A BS iiiinissinincannrnannonarmsnsssnesans smmernasosssbersaress vesmasa s S8 84 sn g g SRS S S E SR 207
8.5.593?'[4)151& ......................................................................................................... 208

8.6 NutchZeZE ERBR BRRHE - o ooovoissimisisionssivissasssassinmssionssaioss ssisesasssineiasss 208
B.6. 1 BEIE B B roreernmnsnncovsimmseemuusnasvussnsssiussassessessorasssesesssisidivesstssistismssionsansnsnronnnssnnans 208
8.625 KN T 445055057358 n s amn wm e noe s nenranass e nasom s ans e s s e e A A4 S PN S S SRS S o 208
8.6. 3L T TE 3R eerrrtecsneisinrissetisiniasnnisteisstisnnntesnnssisinsssisisitessiese e nes s saesssasasstssaneas 208
SO AL IE IR «oreemvns v surssamsimsvassvassvasavessons dosisssasdoss fo550 4V intani iaasnnai s sio T PRT FH ST nmme s 209

R.7 z'gﬁd\% ........................................................................................................ 211

B ILRR oooeoevrrerrrrrrrtere s s e 212



B1E S

1.1 =HENEE

ULAER B 2 i BRIV R, Z i B8 Mk B2t a2 KE. B
SO 2 AR A U S Ay . ELER R B A LUK, IT ML 88 =

% R ZARE S BORBIFERE (NIST) 2 XHE L ZHEK : iR T MY
fg . P PR S B B U e B Oy (S M . T M M) A B, BT A I B
Vb AL W 45 IR S5 2% . 7N . DR RIIR 55 XA S R SO AT R “ =7

E1-1 &itE



_SHHARHEE

KTFEWMEX, BHEANTEAHNRBOTHE: — i, “=7 688 3.
AR RS RS B A B b O B A I SRR R, TR — ok B S IR 5 R U R
BRI ‘R B, ‘7 BB S el RH, PR AAERE
SRS HTE K, 10 B IR BERE A I T R R, (o X S A O SRR A,
BE—& “B” AP mE (E1-1),

FrA, B S5ESE VR R IERAREOT A e, SUAF oA B DA SR i6 16 B0 65 & HLL
BEE W 7 ) P EE R EERE TG . AE 0% RE 1 A AR 1 R 55 6 T AR
NP Rg AT, SRR KA, BT, TRAKHR. ARIET, ERE
i B AT AR A

AR L, ZUHRRIATHE . 04 T E RS R B AR R, ol R X
HHEHB AR — MR E . iR 2EME . BUH 5 1aaS (Infrastructure as a
Service, LAt i3 jifi Bl Il 45 ). PaaS ( Platform as a Service, V-5 BJ IR 4% ). SaaS ( Software as
a Service, A-HIARS ) SFMESR AW KF LR . ek, SHEZREE—ME
BAR, AR ER MHRERESENA, SEHKEIES.

1.1.1 miFENRIE

ZitH R EAA LUFRAE.

(1) BARHE: REENZHEPOEAH LG, iRz itBhocg
FBILAE A GMFEE, MIESH. IBM. f8EK . MRS i 0 = o BB 2 A
., FR, Z=iH58 0B AR EX BB H R R RUERE, R P
BIFTARA B RE AR RE )

(2) Ak : BIFhRAE. =58 3R AP 7 AT R B falf A 2% o 8 i AR BV A AR
% . R RKREERE “=7, MARBE WA LE. NHE “=7 hiLiET, H
bR ERP AR TR, ARG BT REAGE, BIXTHP B,

(3) EnlEEtE: o3 v O e AR Ay T T B 2 R AR R L RS LRl A ]
B 40 S5 R IR OR BRE AR 55 ) i W S, o = v B O A b B AL AT SR

(4) BHME: ZHBEHPORREN T RS ENMHMAE, £ “=7 M3ZE R
DAMg i TR AR N AT, [ —A “Z=7 o] A B S HEOR [ I E AT, AR UEH AR
55 ik .

(5) Wy REte: BIEsatt, “=” WBUBINT LAghAShas, DLW &N A P Bt
BMRKOTE,

(6) FHTMSF: “=7 B—MEROGEER, HP o UHERWE, B4R MK, H.
HEACSE R P A o P ORI 9 .



- ] o

(7) BROY: T “Z7 MR B T ORI R BRI B W ORI =, “B”
H 4 b U8 B O oG i H 4 @ B I BERE P DA B RA, R BT
FEBE IR A R B G R G RER T, AP TR 2R “B7 MIRRAS, &
o KT SERE T AA7 R RE T, L% S AE S LT 36 o0 . JLR N i gk B e 1 LA i 75 22 3
J1 3R IT . BT I 18] A RESE BT 55 .

(8) WHEMR . ZiFEOR AT LUK F 2 o B b 4 SO IR vm L 28 9 TAERE ) B & 5
I, ORAETHBEUR A BERBOR, R ok i B BA B 4, A DL LS GE 2K
Lt 3 A M 0 B oD R .

XU R PR RA R ARA KIS, RS T ES KRR Z K KTE.

L1.2 ZHEHRNE

MHPERR M, MDMNHPE, A HRER FTURASMHEEZ RN E
THERME MRS, XRS5 DEEA, UK EMEA, THE W, ATFENR
ARk HES AR U ), OG5 D KA A6 T R 3 0 R T 5 XAy P R, T
LA . B HUAR A SR RE D RIAEARRE ), RIDRE LA 1T MRS ERE| “=” £, X
FEAL R BT, SEHA R T LT H B SR 5.

MIRA M, XA PWE, IR RSETE “2” b, FreMefil A%
AR R R LA A MR A L B AT, anFAL PR SE  WE fiE . AR
A 562k 0 23 BEAR K BRAR A Ml A7) 391 669 8 B BOAS RS S R Ak Pl A, BT DA 1T AR 55 5
BRI =T ROk “=7 b, TRRAR IT ST de A, ik i BB .

1.2 ZITEREH

1.2.1 mitENHX

MFZ AR EHMBEAR —F, BB URARZR A=Y, HEIERE
T UK, HREE —RAEZJLRANBRREETRY . 2 iHHHEHREANIT
Pl H R R AL ) ARG, X S AR R BLAE AR b, X B BR v A K
5k,

“TItR” AT R RBAKE CEO ((HEHITE ) BRE R - RE%REEHT Sun
26 CTO (HRHAE ) BHEARRRN N, HA BRI E R RE ) 1) . A
F.MEEMA IR 4 DM EERB B, A RKERBIELRBERANAE (H1-2),



ZSTEATE #0R

E1-2 mitE R

HL ) A S R IR BF B R8N, BT U i 7T LAAT BB BRAS .« 380 2 U5
FRATHTTE 2 B 4 )R BB 7, R BB BB AT DLBRR AT, AT B
A&, [ i P e P AR R SE N 5 88, ) DA TG 06 . S e 2, R I 5% 18 4 B R S
AT % HL T

ATLEBZLEFBE 1961 F4#H T “BAHHH"” (Utility Computing ) FIHES:, E
XA ERE PR, HH RS S IR 55 2% . FE 0 R SR
MR, XEHRZNHEP, EH PSRRI WAL B — PRI, JF
AR i 5 B H R A 2%

M3 ( Grid Computing ) BFFEIMHE — NG 20 BRI 56 ) A REM# R HY
] RBL7Y BRAVF 2 /N R Y, AR HE 3K B8 /N R 43 43 L 20 K vk RE AR AR v BT LOR AL B, i
JRE X RS R EARBGERFE ., b ml W, WA TR SRS 8O0 R+
B, H20E S AR,

mE RO AR T A ) B a e, SOmBOH . Mg a2
L, BRAEL IT WEUERIAR 55 RRGES 4R b 0 AIRAE AR B . 5 I 5 M. 55 W 300 1) RELABUAR I B
2, £ IT HERHELENS K, LRZ2ER, BR2HAPRTEK, MELEH NP R
AT ERRB, FrzITRHCEA T RLH AR,

BT B EAEAL, B XHEJLEER N E R, RS T Z R R
R, Wa] UEERE R A RN L EER #.

1999 4E, 4 i B SCHY B B Marc Benioff 1A Web 7 I U S8 1 7 FH 2 R 2 O #4
B, FRAIE T Salesforce X FK LAY 72k CRM( Customer Relationship Management, %
PREREMR) RN TEHEEEMNAE, FBNE%EX T SaaS ( Software as a Service,
PHEDAR S5 ) FIMEZ. SaaS AYSCREMLR iR LATELR IR S5 9 7 XA P, RIS 2%
P ZREMEFFEBN LR, NILELJS, SaaS 23 7 A 2R HES TR
SRR, XTGBT SR Y SR Iy i ARG Ml oz £ 1 B 2R A o

2003 4, EHRERGFEELW (SOSP) L, ARHAKRTHK GFS (Google File
System, AKX RGE) XM ARGEHRI; 2004 45, £ OSDI K2 b, BHKA

oo il e



L. S

& T4 X MapReduce M AL BECAR R SC; 2006 45, £ OSDI K= b, AKART
KT BigTable 7047 B PE MBS, X =3 R8O A& 2R B A B T IR B AR
A K T mib B AR R O i AR .

2006 4E¥), T SEbHEH T AWS ( Amazon Web Service ) % — 3% i S3 ( Simple
Storage Service, i HAFMEMRSS ) =B SS; 2006 45 8 H, W H T 5 —3K AWS
7= EC2 ( Elastic Computing Cloud, #it:ilH = ) =EaIRMARS . AWS $l25 T
SR I B R PR AR P B AR, S3 A KR AR 55 28 i B Y R AE A B UR R AL 45 P A
A, EC2 NSRS U 10 R BEUEAE b — Fh IR 45 S02 i MR LS I P . AWS FHCHR 55
MHEH, PREB IR SHE B, A S g AN B =R T H .

122 ZHENAZRIK

B S RIS KT, T A S A K IBM AR S J LR SE
JIBEE R AR MR D HES), AEECIRE ., — SN d T iR =i R
RS2 4, [Nz W28 74 B EOF &) KA P M)z eE (B 1-3),

o # 2hil
CHINA MOBILE

facebook } i

You

Broadoast Yoursell

. b B i B AF A AR 55 ( S3) ISR THR = (EC2) vl s Bt refififnit SR 55, Wi
B (4 16 55 291 H A6 A7 IR 55 2% . i 08 . h R AR BESS (CPU) WA HM%. A% S5H
i H M, FAARR S A% . i A A Rk, CPUARIERT K (/M) 2 Rl gk. T2
S 2 o SEOR — D RAE TR B B 9 KA (K I [ —— A B R AE I ], SE b B
TEMIF R ABUE 44 TN, A NBARZ KRR . B8 =77 G AR B



