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% =

NoSQL MM K id H ik

AERNE

O NoSQL A& X

O NoSQL Ay 52

Q /4345 Fh NoSQL % g

O 5% —2L31 T NoSQL /= i

42

—

(S

;:Eié:i! TE27 2] NoSQL HU% FARE L BB T8 —4
7IW 5RO AR K, NoSQL #ME . Ao MRS %, MIEXTH NoSQL fy
BEE, JFRAREEER LT =2,

O EXEMA: AT NoSQL & &l H T HEN HETFEE . M1 NoSQL. filik
NoSQL, — EAbT NoSQL 4l & & HIRTHT

QHEEHMA: X AZEANTE NoSQL AL, BEARKEIFHTZTTME.

Q WEEMA: WEFLERTANAISE, KA 7E5F NoSQL Hi AR Mzh, s
AN NoSQL H2sifif7—mt, T2 et nl DLk “kVERI (hype cycle ) ¥k i
SR, N ECE AT R A ML NoSQL.

@ Gartner X% TR M —31, AAF—HR AR RBE, FTHL AN
Z i m AAZE, # % A %5%5 9 http://en.wikipedia.org/wiki/Hype Cycle.

KETHE LA, 5—7 NoSQL F MR 1A LFUE T IRA X AR M H & . B /ATR
NoSQL [ N HEAFAMRR L (A RIA ol AT — 254043 . INIRFIIR 208 32 X . FRJE TR AR
KT, RAERRIIE, NoSQL fE—Fusf iy TH, JEFIEATHFL TIE, Fred
FETERAL . FRA R & — PPN . A WILE Ok NoSQL, FEHRXIiH AT
BIE i EAR, VREEREXT NoSQL My FMMEM A SRy, I REARSE A E IO FH 7 5 1A 2 b
FFH NoSQL,

55 188 NoSQL AT, AZEMEANFH 42 NoSQL, & EAERER R, MR (4 Hpes
VLR e AE N FHRR AR ol TR &

ERttX£R Danylee E= EEHRN



1.1 X A4 3

1.1 EXFANLE

Ffi_E NoSQL EMAMAMILLA : No Ml SQL, EHi/R T NoSQL HiA /M= SQL Al %}
S AN ARTE Y A& BRI (S 9 S B AR 1T B No RDBMS ( No Relational Database
Management System, JF5& R FEE RS ) 8 Norelational (JE3EZA ), {HH A NoSQL
B %5 AR, Bk T XA S5 A AT NonRel SE10# NoSQL, A A4&H NoSQL
5B b “Not Only SQL” (MY SQL ) HYfRIFR, LUK R FRIARTE . A1 s B anfr,
4K NoSQL JZ F8 X FE— B s FE RIS 208, BN TR Z L RDBMS 3, HH 5 Web MU
B RIBEHRARAT G, #AJiE UL, NoSQL JFAHIE — il —FEoR, efUER—", LIk
—RIURFER . A B E DB . A B 176k S AL BRI HE &

111 BE=5FH%

TEFEAA 234 NoSQL 288U S HAHSCHE A Z 1T, A — 1 EE M FAE, MBS T NoSQL
IR 5t ARSI AR EAS, F55 1, ERAHIECRBLEAE T LEE 25—
AN IR ET I . FE R BLRYAEAC L, JEOC R AVE G AR o8 A, JF HAERE
F £ AU L (AR IE AU G B2 H 5% ) — BRELEE A iUk, XA 7K
RS E IR N B AR, IFAE NoSQL #6585 K 1Y E 5C R UG S48 TRt B L, X s
XA TT) NoSQL A KR E A 4 AR T RA T HABE Y44

MR BEARAE SR — M8 RS 128 Inktomi FFUR, 252K A9 Google, |12 R R IVE 8 124
AL (RDBMS) WA T mEBdEnT, 2EH T —FR50 1 SR8, skl i 5 m s r Fiok b
ORI T . AT RO OC, FEARTE R Z S THET, IRATA S T A X e m]
B, SRS REIRI TR

RDBMS Bk

Web 28 5] R HAER 3 4L 22 35 RDBMS 89 Pk - 52 5F b 45 & T — A=, T A R £ 4045 &
#RE e & R 6% I, RDBMS B E ey M s e L, HIELHEN, FHRRKEE L
A& — 49, RDBMS M3 X A0 bk 5o b, Bp 3048 09 8 M =T AFUR 2 SL3F, eI 18] 6948
X RAEFAEE AL A %M 5] A (systematically referenced ), "€ 3FRARE & LI Lo &5 4k
BHF—FH, RE—BRAURSENGERE, RENL, —LXBRFZELERL, RDBMS #
I BFERFHM, SK, RDBMS TS —ERENRAEFEREZ, (2 ENREHGE
EHAEHKIE @I, RDBMS L 2/ MAXET . £ RIBRIEGI, BARGHEIE Foi7 19 7 %k
PN, AT H 8 RDBMS ¥ &, R-T A AMEMTEAL TR | K32 R A3 F 45180,
12 223¢ T iX 47 49 RDBMS % # £ — A NoSQL = ¢ .

FIERRA RN, NoSQL /%7 RDBMS 7| & 9 9] B I FEAK T 4032043 Fh SR 438 09 1
B, BRBEEREEESETFFAERNAZTRIENERINAEN/A, BARR G2,

ERttX£R Danylee E= EEHRN



4 %1% NoSQL# A RS MLH

NoSQL & & F mAAMRAH — A5 B2 SQL, X —ARR B = Rt B A ES S £RE
Fe kAN —E G,

i EIUAER], Google i 1 ARKMUBAT § A BERE B, T T 534 Google RIH R | %A H A
M, f#E Google Maps. Google Earth, Gmail, Google Finance A} Google Apps. HIRIEIEFE
IR P AR A 2 T b A3 A e (), BT ST — B T (A ) SR AAO R I T4 7 Ak B o i
i Google QI T —REEFHIHLR, GIFFMARICIERG . W SRR EAR A X
TWRGFAFET MapReduce AT TREIEPITIHIE, Google KT HIA T KA T — RIS R H:
et it rh— 2L R A AR 23, o B A SRR T UL -

O Sanjay Ghemawat, Howard Gobioff 1 Shun-Tak Leung, “The Google File System” ; pub.19th
ACM Symposium on Operating Systems Principles, Lake George, NY, October 2003 . #54%:
http://labs.google.com/papers/gfs.html,

Q Jeffrey Dean #ll Sanjay Ghemawat, “MapReduce: Simplified Data Processing on Large Clusters”;

pub. OSDI’04: Sixth Symposium on Operating System Design and Implementation, San
Francisco, CA, December 2004, %%4%: http://labs.google.com/papers/mapreduce.html.

Q Fay Chang. Jeffrey Dean, Sanjay Ghemawat, Wilson C. Hsieh, Deborah A. Wallach, Mike
Burrows , Tushar Chandra ., Andrew Fikes #1 Robert E. Gruber, “Bigtable: A Distributed Storage
System for Structured Data” ; pub. OSDI’06: Seventh Symposium on Operating System Design
and Implementation, Seattle, WA, November 2006, %f 4% : http:/labs.google.com/papers/
bigtable.html,

QO Mike Burrows, “The Chubby Lock Service for Loosely-Coupled Distributed Systems” ;

pub.OSDI’06: Seventh Symposium on Operating System Design and Implementation, Seattle,
WA, November 2006, #%4%: http://labs.google.com/papers/chubby.html,

% Jo RARFE 21X — 3 AT G @A, 53 P A — R I RiEA

ERINEFHERTHE SN, TAHFRLH DA, AP RAAaTizneg ¥ A
RBBEAMEAME, RARERZ— O AFAMARD, BIAF A, Fiktd
¥, ARLEMBHTAL NoSQL A= K £ A8 X 0 F-2MA

Google FHIGIEICHIATT LKL T ITFIEIT A T2 IE IR IEIGER . R, 55—
Google SR /M R R IR A R ok T, BERERIEEH IE RIS R 5% Lucene 14
AN, B#E, Lucene WKL AENTIMAT Yahoo!, FEARHL, MKEEARZIFIR vk & 102 HE,
Z IR Google /3 ALY, JF BRI S T — MR Google Bt 5t T A 7 73 (1 IF
PE7= i, XAt Hadoop M-I H FAHOCHH . B2 3¢ Hadoop FIfE &L . A HISCR I V5 1H]
http://hadoop.apache.org,

TEX BT AR Hadoop &, NoSQL EAEMEA: 7E Hadoop KT — AR Z AT, #E
TEAT AWM B T NoSQL X MARIEIF A EE, H %Y, Hadoop M1 34 NoSQL Hy PR & 21
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A TIRITIHOER,, T Google HIMINNIHE B R AL T HiMHLI 4345 SRS . Hadoop 39 H 1 _
M NoSQL.

Google MBSO T AT IFAT AR LE FEAN 531 AR R AR AP AR 4, —4F )5,
Amazon 735 T AT AINZ L . 2007 4F Amazon X AMNE/R T BRI 0 T H  el—BoE%L
WaAi#, HAE Dynamo, T4 5 Amazon Dynamo [N %51 LAZE—FREIFFE 18 SC L8], 183C
EFUT : Giuseppe DeCandia, Deniz Hastorun, Madan Jampani, Gunavardhan Kakulapati, Avinash
Lakshman, Alex Pilchin, Swami Sivasubramanian, Peter Vosshall, and Werner Vogels, “Dynamo:
Amazon’s Highly Available Key/value Store,” in the Proceedings of the 21st ACM Symposium on
Operating Systems Principles, Stevenson, WA, October 2007, Ilt4}, Amazon FJ CTO Werner Vogels
TE— i HSCHf#BE T Amazon Dynamo 5 HUOCHEREAR, 1 CHINESS . www.allthingsdistributed.
com/2007/10/amazons_dynamo.html,

Fifi5 NoSQL 52| P K455 Web F A Google Fl Amazon 374, 45ilak o= i ARZE B, R
IR FE T TEAMA TR AR P h 22 27 i ANBIRIEN A 7], RBIAUE, V32V ERTT
TR 2] A OCH AR A S DG i o TEANE AR RIS TR B, NoSQL i T4 R B 1
WEEATRN T T2 s, REFA A A IR IR IS A, 6245 Facebook . Netflix . Yahoo
EBay . Hulu H1 IBM &, HHi/F 22 20 ml-dosd s I I e) A ookl 1 Al T A S P LR R ™ il

ARPARRE 2 T B4 AR NoSQL il AR, A& BN TAARMLZ AL MR R4S L, (HHS
WEZIE FRVF IR SR I B AL, XA S RBH B I FAT AL BR A —Se PR R 7 MO TR 4 e
AT IR S R B T A B R NoSQL 7™ it iU e+

1.1.2 KR

LZREVBIGEA B R WRAREOX A B R FE RN, DRSHAIRFRER, Wi, &
IR RERETR (M ORI A AR ARl . SRBRAETT 7, AR LA TB R/NEHRAEAR 0T LUE AR
BE . XEBIERE KB GE M2 TEE AT BRI R, 254 RDBMS HiARTF IR £ H 2
TR,

iEXNEITE

F4 (byte) ZHFEEMELL, 1| FHET 84 (bit), EABREZH T, | ANFFe)
£ 1000 fEAHK T — SR E 69 & AR

Kilobyte (kB)——10°

Megabyte (MB)——10°

Gigabyte (GB)}——10’

Terabyte (TB)——10""

Petabyte (PB)——10"

Exabyte (EB)}——10""

Zettabyte (ZB)——107'

ERttX£R Danylee E= EEHRN



6 % 1% NoSQL##ABEMLH

Yottabyte (YB)——10**
BAEG =3P, AEHE %R 2'0 (3 1024) Wk 10° (3 1000), # T8 %R, FEHE
BE—NVA2 A RO 4k

Kibibyte (KiB)—2'"°
Mebibyte (MiB)——2*
Gibibyte (GiB)—2°
Tebibyte (TiB)——2*
Pebibyte (PiB)——2"
Exbibyte (EiB)—2%
Zebibyte (ZiB)—2"°
Yobibyte (YiB)—2%

SUTEJUAERT, 1TB S ANEHE AT RERLSEAR T R 1T, HAn4-, A SIK S & A& 1y 3K 3l
IZS IR ERA X 24K, aRVRHE, ASRJUAERL, RIMERE A IKS) s BN A Sl 780 TB &
ARG o FATTATETE— DA IR E R, BARSAIDLA | 1% . H R RS IS BT |
T, SO . RN L B ARSI USRS £ . AT LA, FRATTHE T 2R A A
TR, AR AR R R
BEAN A R BRI B B SR/ INIR TR, SRR RO s, XOMEAE R Z K,
AIREFE ZB 4, LB R, —WIELEIITI4 A “The Digital Universe Decade — Are you ready?”
( http://emc.com/collateral/demos/microsites/idc-digital-universe/iview.htm )57 H , IDC X3 EMC
JE7s T LR ERTRIRAS B HIE O . HREFR, 3 2020 AR E I 1l ) L 1Ko SOBORE
k3 35ZB, bRl A FR,  H AR AT RS B AR AT T A R
Hofth—Se(E A5 28 P BE A4 -
O ACM H—F5TF 2009 4F & R ML, Fr@ih “MapReduce: simplified data processing on large
clusters ” ( http://portal.acm.org/citation.cfm?id=1327452.1327492&coll=GUIDE&dI=&idx=
J79&part=magazine& WantType=Magazines&title=Communications%200f%20the%20ACM ),
7~ Google £ KELLLEE 24PB (% #E

Q 2009 4 Facebook I —i A JHAH I 7 RGL M9 13 : “Needle in a haystack: efficient storage
of billions of photos” ( http//facebook.com/note.php?note_id=76191543919 ), $2£%I| Facebook
FERREAR T Sk 3] 1.5PB, [Al—F SCREIE$2 3] Facebook b RZFEK T 600 AZ5KIE - o

Q HEEMAYZER FAQ Tia (archive.org/about/fags.php ) 227l 7E B Bk M A4 %2 B A9 EE =

ik 2PB, FAARAEIE K FRIA R R H 20TB,

Q H5E (BT ILIE ) MiE Y 3D CGL RS [A35%] T 1PB ( “Believe it or not: Avatar

takes 1 petabyte of storage space, equivalent to a 32-year-long MP3”: http://thenextweb.com/
2010/01/01/avatar-takes-1-petabyte-storagespace-equivalent-32-year-long-mp3/ ),

B R LR R 33 B B R IR HB 2 oefk, DT PR H 451K
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Q FAF R R R AR . BOMEOR AR (LA 2 2%

Q BB LRI T R . s Al Rt B MRl s P AR S ok, TR nhid 22

TE5 PRI RIE AR S5 5R, AR H R,

Q Al IR IR AL A 25 R AL AN CEE ARG Y schema FIUCEURRFEEABTAEIL, X EA]

A PR — N NSRRI

Wi, FAIHEZHIE, ENEAFBOCR Bl )7 0 LB Tk A 2L NoSQL FIAHSEAY R

K T X AT I8 S — 2
B T &, RIS A AT HUASE

A FEMEIRILSRE

RERPFEZ I ST HAIG K, ALR A BFIGRJE, PP 2R B NFE A Fo N o 38 i 4
iR BEOFR AR T RK, BaTA 2T P3gK-F g ITB AL 5 AR BIE7 19 i 5484 3
300Mbps, #:if #kik 2] 7200RPM. vAsbi${iik i B 1 TB 3% &2 X4 1 ek (RIFe9HE L
TR 5554 ), BABEBHIG, WIER R IE RIG R, I, TR K F] 7200RPM B 5
%) i F 4k E) 300Mbps A F 4 RR S, RN RN B AR RAABR, £
B £, 7200RPM Ff &K & 69 34817 19 & 5% RB Gk T A7 R e B B e R B, % Ak A 2 i Al A
Rk G, AREH T, FERELRBHELZBRRD . BRI 65% A LHAHE,
300Mbps #uéAf ik F 4 K #& T . SSD ( Solid-state driver, B AR ) & 5% 4N a9—FrHAX,
S, SSDAAMANG R, mAEAE AR E, CHHIERAEAE D RERMG F B4 % (volatile
random-access memory ) ¥ . 5ati A RAR, SSD 7Kk F 364k B A= IOPS P 4% (input/output
operations per second, A-#i% B HAE A H ), 2009 F K2 2010 F47, £XAH (Micron ) F 2~
&) E AT T AR T Gbps AK-F 719 i% 69 SSD ( www.dailytech.com/UPDATED+Micron+
Announces+Worlds+First+Native+6Gbps+SATA+Solid+State+Drive/article1 7007 .htm )., &% 4mitt,
IAKE SSD 1528 it bug Fe & AP FIA, W HRAZH TEHrTFaA, S THEEFHESL
PRTREE T R R, BRI E S R SN AMELL, MARAE T EL - XA AT,

1.1.3 A RIE

YRR —MEES, AT E R I ISR A ke A R I Y A TR
PETT DU A7 sCSE B, — 2 E B — DR A B PR AN R, R tEE b g
R HYARTE o MR TS AL A8 7 s T3 T e . S e B R 5 SR (A KR
CPU W% H HHHEHO AP0 XRBYOTHYLE WL A 5, B T oAb, B
IR LY R AT . KRR R GEEAE, SRR TR iy . Kyl

W EAS AN R RS T2
B L e R RS Ak S 1) 7 AR (AT 9T JRAR 2 T2 R4 . fE Google |

Amazon, Facebook. eBay Fll Yahoo!, 7KV J& M katiisitfu &5 B Rk sS4, Hrp—if
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8 %1% NoSQL #ikA K& AL H

HFILTFERILT A BRS4
XF 7K R AR oA B T A B AR W R 2 i 31 o 7R AE R AR BRI A 1)
JrikHL, MapReduce £ 1] BEELEE AR o

1.1.4 MapReduce

MapReduce X Fft 317 4t T 455 AU 3247 78 K- SE T b X8 R RS B4l 42 i A7 o0 A X Ab 3
MapReduce HE4L/E: Google % F] ( http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=
HITOFF &d=PALL &p=1&u=/netahtml/PTO/srchnum.htm&r=1&f=G&I1=50&s1=7,650,331.PN.&OS=
PN/7,650,331&RS=PN/7,650,331 ), {HILECEATLLA M4, —SIFRSCI T 4R Y8 1 iX e
FHAH

s O

MapReduce 98! A1 R BRI T pREGUHiHE . map Fl reduce & pRE S A H 1> FH pREL
TERBEGAE T, map PRECHII RN IC R P TIRAERR S, B, 7E513R(1, 2, 3, 4] EHUT
multiple-by-two FRELZ =L 75— A1 (2, 4, 6, 8], PUTIXUUpRELN, FAFIFRASHG, KL
KRNI Y ORI AT AR, e 2 IR el R ) L2 5 . X RS W 7R 3 79 map
PRI SRAR AT 5., 0T LE 3 AN B E 2R [ — 53R L RIBT AT, Sz BB, K
FINRA G BN,

5 map S, RS IAH —1> reduce BREAIIE &, SEBR I, reduce 1E R Jn e
FREE T NI 44 752 fold BRI, reduce BY, fold PBRAY X FRK accumulate . compress B # inject PREL,
reduce B¥, fold PREMEHRZE (FIANFIER ) FRIPTA TCRE AT pR%L, FZR IR E5 R 5l
H o RITE map pRECH H3113[2, 4, 6, 8] L HAT reduce SR AT, 2153 5N Hi{H 20,

map il reduce PREL T LAZE AL REAE , X FIR M B A AT AR %L, FxiiE
e B R T 75— TR R

map 1 reduce XTI ALK 0T DURIE B AR b, TR IaE i ool (tuple) B8
AT AR E G ] . map PRECAE G A SRS AMEXT A TR BOT = A — e S, A
reduce PRECATHT A AR G HUTR G UATRRAS R, — Mol T 507, Mt —14
AT PR R I R . (RS AE R BB L SR

[{ "94303": "Tom"}, {"94303": *"Jane"}, {"94301": “Arun”}, {"94302": “Chen"}.

E*%m%ﬁ%ﬂ @m%ﬁ%ﬁ@@ﬂ%%%@% %mE%AL&ﬁ%rmp PREHT L
ARIPURE 2 I 2 FEL N BT s B 44, U map pR&CT Y 40T

[{"94303":["Tom", "Jane"]}, {"94301":["Arun"]}, {"94302":["Chen*]}:

FAE X LT A0 PR T2 reduce pRETL TR IR v L P9 i Y B, e o

[{"94303": 2}, {"9430L1": 1}, {"94302": 1):

i MapReduce HeHEA7IX 4 fi] LAY BUR AL BAR A /N T, (B H AR LR AR A S A
R RO R

Tk, FI2—E 4 59 NoSQL 7 i, SRR I EA 1B ShRER B AT 32

ERttX& & Danylee % EERRN
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1.2 WEMEFIEE F1FEE

Google Bigtable [ EHE A fi# A S FFI A1 51], 3% 5 RDBMS [ [ 4T A NBOAARE . T
S A FEAERE S RO EAE , IRSWEATATERAAEAE , XAE—RIB 2] null {5 5L RERE IR 2%
23 [H]

BB T UIEVE— MRS, oA Bl EFRRAT (primary identifier ) A7,
FARRAF I 4. Bigtable FIHAMEL ™ Fh a3 AR S EHENTTHE (row-key )o J34b, 1EAN
ARTHRREFTRRIRRE , FRICHIUT HESAF -4 T A o BCE FR oA TR T . B AR A8 1 1 51
WA TFAER, AT BRA — ik R 5 AMCIEE . HPhEEUTF&8: A7
(first name ), G (last name ), Bl (occupation ). HF%s ( zip_code ) S ( gender ), FEH
YN

first_name: John
last_name: Doe
zip_code: 10001
gender: male

[Fi)— 52 HL A% o — 2H 400 -

first_name: Jane
zip_code: 94303

S SRBR AT 1, SRAARUATHEN 20 TS B R A I P AR X A A
TPHE 1 WOBE S PR AEA TR 2 BURGTE,  HL PSR B AR L HE AR

WA, BRI T R G B EXT A 23t . 7E2E Bigtable FTH ) 51 ¢ rh, BidiEdics)
J% ( column-family ) F70if . F1JIH i & AERC & BUR ShiNE S, PTG Z G E a1
A LIAAEATAT R A, mrf g5 RE R ALK, byte Bl . B0k LIBT3 % name 1% 53 45
4 first_name F1 last_name, 1% location FY 53 £45 51 zip_code, F1J% profile i 53 £14% 51 gender.

wnb—k, LT RRE M H 3 DN AEEMALN . name. location Fl profile, &R H &
PRAEEILRR /BN, PRIIEF % name Al AEAE T 5MA :

For row-key: 1
first_name: John
last_name: Doe
For row-key: 2
first_name: Jane

3)J% location 174 :

For row-key: 1
zip_code: 10001
For row-key: 2
zip_code: 94303

HJ% profile HATATEE 1 XN AVEIE(EL, W EAFAE:

For row-key: 1
gender: male

TESEBRAFAE T, PrE - — 2RI A LR, [ —A T pr i s A e —ie . 3]

ERttX& & Danylee % EERRN
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AT ABEAVEARR LA S A, i TR A R S B

£ Bigtable FHAWIEL™ G rh, EEHINTELAEM . IR E R — NS )E, BS
Yoo MEAT m o BAEAAERA 1 S LA PR, i BB 215 S8 — A KA 4.
AR AT S A RN % I8, BOBIRA R 4Edr 3 DMREIA . KEBsr2E Bigtable 7 i #l A
A A O RGN B ARG S b o A0 KOO R G SRR B s A i B AR FE R 2 5 I 55
b

HATE, BRA T A PR R o BV BRI N, AR R, SRS
AR EEHE R A BRI AR ARSI REEE, BE S b T, AN — R A I
—ASHRARZIFE EIC (cell) B, MidEFHES (in-place overwrite ), FEAFAICIRALEY 124~
AR, WA & 3 R T

HBase /&L Google Bigtable BAECH ARG . |7 2UGHE . FHRIE JFHNGAAE. A Rl
H HBase fi# U7 M1 EE 40T FEA B 22T A N4

HBase H /i 1% 7T LA id i MapReduce ##474038 . Hadoop 1Y) MapReduce T-H. 1] IR %5 %)
M FH HBase 1/ AR IR BB LT

Bigtable FIILAMZEALL™ 5t OB AR BG5S 7E T — A I35 o Hold fEVRAYAFAT, B
FUAE BRI 4 55— 4R350

Pk, FFFI%E—LL2 Bigtable 7 o

BT AR Google FEAliiit it AR, B 512 /& M 2% 2] Hadoop ( http://hadoop.apache.org )
FE B IG . NoSQL f4) Bigtable 7% HBase 1E /& Hadoop Z i H 1— 51 .

NSRBI 265 Bigtable FFUR i SR T

HBase

O BEAELZEIR. http:/hbase.apache.org,

Q . 2007 41T Powerset ( IUAEJE THU4K ), MW Powerset Hif HBase B4HIE 45 1

Apache #£ 423,
Q HARMIEFEF . Java LHL.
Q @A, JRuby (1Y shell ZHrar4 47150, A Thrift, Avro. REST Fl1 protobuf % F ¥iii .
X —Se PR RS R, RATRRASH A Java APL,

Protocol Buffer & #& Protobuf, 5 Google #94k#% Z # & X, AALF 12
B35 A5 . http://code.google.com/p/protobuf/,

Q &EEES . LEAERES . i Hive (http:/hive.apache.org ) HAE2 SQL %11,
Q FFBREIFATIE, Apache License it 2.,
Q {F/#&. Facebook. StumbleUpon, Hulu. Ning, Mahalo, Yahoo!%% .

ERttX& & Danylee % EERRN
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Thrift &9
Thrift 2 —ANKAHE R Fe—Fb 42 0 T SEF, LF5E T IR SA APLIT A . A Thrift &
PRI IR S/ C++. Java, Python, PHP, Ruby. Erlang. Perl, Haskell, C#, Cocoa. Smalltalk
Fe OCaml Z 8] L4E W &2 238 , Thrift /£ 2007 5 ¥ Facebook €14, I Apache AL %
RE., XTEWE L4585 M hitp://incubator.apache.org/thrift/.

Hypertable
O BAELEIRE. wwwhypertable.org,

Q HE. 2007 AT Zvents, BAFESZAM ST AHEITH

O FHAFIES . CHCHL, #1H Google RE2 IEMIF A% , RE2 SEIIEH R 44 - Hypertable
AIETERER T HBase, A A HE 194 AL FA e B0s B s (] B AR o

QiFEIA*E. KR4, S Thrift #2H . JET Thrife % 1 S0 — RIEF . EiltlE )
HYTT & # 5 2N Hypertable JT & T JDBC 44511,

0O EiHIES . HQL ( Hypertable Query Language, Hypertable A ifji5 5 ) J&—FH T A il
Hypertable £ A92 SQL 152 . Hypertable 14 Hive i A7 o

O FFIRIFAHE, GNU GPL A 2,

Q ERAE. Zvents, [E (PEGRAFLRTIZE) M Rediff ( EPEERAMITT MG ).
Cloudata
O BEAELEIRE. www.cloudata.org/,

O BE. HEEITFAHE YK Kwon A ( www.readwriteweb.com/hack/2011/02/open-source-
bigtable-cloudata.php ). WA KZA KHEIFEATEE

Q H{AFES . Java LI,

Q FEAE, R 1T. SCFF Thrift, REST fil Java API,

O EifIES . CQL ( Cloudata Query Language, Cloudata #Fifjifi 5 ), —M3S SQL &ifjifH .

Q FFRIFATIE, Apache License fiiAs 2,

QERE. it

A P INEAAR SRR BT —28 NoSQL. i, NoSQL i 5 VR 2 S MEL A A SCR Bde e

T AR A

1.3 $#1MEFE

M7y (HashMap ) 284 (associative array ) +2 ] LA 24N 5a (B0 1) e T B 4540 . 31X
KBRS T AR, KA ENIIGESRL, Vil BRIt a2 245 O(1). S/ b s AE 4
GHUEME—E, AHAR, BT,

HMEAAES AR A BIRAAENARE, AW EIER AL B0 T . f/ExsnT 2L
B BT RN

ERttX£R Danylee E= EEHRN
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Oracle [ Berkeley DB #8/{E A7 (8] S5, "B RaiME i e D 148, BRERR 714 . JL
WA VA S B X, R IRAEL AR50, AR5 3 [nl (Rl A A5cE 25 9 1
% Fiiii. Berkeley DB X RS AATENAE T, BEBARIG G I ARG R . Bk SRR R 5
i g s Mk Ay $R R7 1R, Berkeley DB [ 20 T4l 90 4R sk CU 777 . 75 BSD4.3 iF#% 3 BSD4.4
Fd R, g A R AT&T ) NDBM., 2| T 1996 4F, #f}-/A 7] Sleepycat {57, %111
51N Berkeley DB $2Ht SCRFFIZES

Pl A R A . AP il R 2 B AU . A E )
SO VO, BRI LR R R R ML 2, W nT DUR SR R A RS Aot R 50, VR —F
TATHRME , BAE) NI EYUERAR T A 2 D m tEae . BERS . Bz . s
ol PRSP 2247

1% EHCache ( http://ehcache.org/ ) XFEHERE IR 30 NG A7 R G0 12 W H T 452 Java i H
B, ATIRFEEE—FD NoSQL H%E., H—FhZEfF 44 Memcached ( http://memcached.org/ ) 7
Web L HHEER WA T, BRI PRI S PEREXT R 9247 £248 . Memcached /& 2003 4F- Brad Fitzpatrick
A Livelournal FF AR, B& TYENZAE R ST, Memcached i 45 BISCEUA RN FE, © ol
— AR, SRIGFETT R TG BN AE o X BT kO TR XA B, RN A 2
RIZENNAE, T HAD T S 2B N AR

bfiE NoSQL izl # sk H 25585, I —HBr i S8 X Bt A7 it o Horp —Se iy gt 7
Memcached API -, —2EJ{] Berkeley DB VENIIGJZ A7t 53 —LEl R O 5

XRGEMEFE LAY APL, HHF Get-Set ML LAGEFRBCRI & &6 ; %, W Redis
(http://redis.io/ ), WIHRAEEE F & MG IR K APL, Redis W8N ARSI IRSS #5% , PR IR
WL R LIANE IR SRAE AR B (ERTPF ). FIRAES SFHIREEM, M B e —E 5
VESR V5 RIS [RIZE BB 45 14 () BcHiE

AW T2 SEAEAEA ST . TSR — e 0 ML E S Em M X —2E
PR, X EFUCR A A8 28 2

Membase (#lF7X\ Couchbase, Couchbase 2 & LG FFIAM CouchDB F3ES4F1E)

Q BEAELZEIR. www.membase.org/.

Q /5. NorthScale A (J5 #4454 Membase ) T 2009 4E i3 3% H . MWHRRFE, Zygna Fl

NHN NEHAEH TEE TN, Membase 3T Memcached, 4 Memcached HJ AN F1— 3
PR, EFE Memcached FEAl 38 hN TARZHREE, WAEREATFEALL . BdRE N fELny4E
THEE BT I B VS 2 A5 7M. Membase FF A% O 12 Memcached 1Y 5Tk o

Q ¥HAFHES, Erlang., CHI C+H28,

Q iFE A%, ¥R Memcached 3% API, A %L Memcached,

Q FFEIFRTIE. Apache License I 2.

Q {EM#&. Zynga. NHN %,

Kyoto Cabinet
Q BAELZEIR. http:/fallabs.com/kyotocabinet/

ERttX£R Danylee E= EEHRN


GAEA
是一个纯Java的进程内缓存框架，具有快速、精干等特点

GAEA
是一个高性能的分布式内存对象缓存系统，用于动态Web应用以减轻数据库负载
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QO A% . Kyoto Cabinet AYHEJ& Tokyo Cabinet ( http:/fallabs.com/tokyocabinet/ ), Kyoto
Cabinet PSRRI 6 510 sk I T A SO, BaRid st —XTAE, B R
— A IR
Q HARFES . CHLHL
Q FE %, B4 C. C++. Java, C#, Python, Ruby. Perl, Erlang, OCaml il Lua f*] API,
W T, IEAATEAR T 2 0% I
Q FFEVFAIE. GNU GPL fil GNU LGPL.
Q fERH. Mixi Ad] JEEHFBIT Mixi A Google Hif, Mixi 2 w8 T HIKH4r TAE,
TSCRIRESN 3R R AE R P, BEA A SH AR,
Redis
O BEAELEIR. http:/redis.io/,
QA ¥, 2009 4 Salvatore Sanfilippo J& 2l1i% 5l H . Salvatore & H: 414 /A 7] LLOOGG
(http://lloogg.com/ ) JF& T Redis, HIRHRIIAEMIE, it Redis 1 FLAEEZ
JET VMware, ZAAIHEH) T Redis (T4 .
O FAFIES . CLH,
Q FR A SRS R, LU Redis 21742 O — R 5115 81 R 4724719
& PR AT, SCiFE S 3% Java, Python, Ruby. C. C++. Lua. Haskell, AS3
£
Q FIRIFAIE. BSD,
Q {FEH&E . Craigslist,
LB G 3 ANEAEAEAGIERYG , SCRAAAE SIS | i o Bl A Bds , L EiE
BRI L ob: X & /N L o
4R 1EF2E BB B AR A R B AR AR AL T O — SRR SR, A oA SEREE R At
— BB AR IR O] R T 2. BT R RSk | Amazon Dynamo, Amamzon
Dynamo & SMEAFfE, B 58N AT A TR @k, JF T Amazon 4341 =265 Flisy AT
MRS nH T, Apache Cassandra, Basho Riak #1 Voldemort /&= Amazon Dynamo A8 32 it JT- I
S
Amazon Dynamo ffi it T REHEZ A& S, HphREZEN R RA—3M (eventual
consistency )o HxZ—FMHERE /R T S AR B AR, BIAS AT RE S B B A — B A3
ANEA—E, HZL5 RDBMS MLAIAY ACID ( atomicity ., consistency ., isolation, durabilty, JFF: .
— k. BRESHE . REAME) — B LSS

A4 %% T £ Amazon Dynamo sk 4 — BCH KB ARG K Z @ 12K
FRAFEANK I, A EAN B LA FIE LR —BH F Rl Rk ah,

RT3 Amazon Dynamo AR ity K HAHB o B B4 5

ER#tX<5R Danylee E= BERIN
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Cassandra
O BEAELEIR. http:/cassandra.apache.org/,

Q [F%. H Facebook 14, 2008 “EFFi, Apache Cassandra #4844 T Apache K425,

O HAFIET . Java LI,

Q EAE, LRI, SZRE Thrift $: 01 Java APL, fA7E 2R 5 0% i, A5G
Java, Python, Grails, PHP, .NET il Ruby, 32 %F Hadoop /i,

Q BT . &GS HLIEEE T,

Q FFEIFATIE, Apache License it 2.,

Q {Ef#&. Facebook. Digg. Reddit, Twitter &5,

Voldemort
Q EAELZIE, http:/project-voldemort.com/,,
Q %, 2008 4FH LinkedIn £ 50 el A%k
Q HAFIET . Java LM, AMGHAAFET %, SCRF Berkeley DB #il MySQL.
Q iFE AL, M Thrift, Avro Fl protobuf ( http:/code.google.com/p/protobuf/ ) %M, W LA
24 Hadoop i .
Q FIEPFATIE, Apache License HiAS 2.
Q A&, Linkedn,
Riak
Q EAELZIR, http:/wikibasho.com/,
Q FHE. AT Basho, %4 FEIMALT 2008 4F,
Q #¥ARFAIES . Erlang L., FAMEMH T — 55 C Fl JavaScript.
Q FE A& AT HTTP 9 JSON 2 1A protobuf % F '3 A Erlang \Java ,Ruby ,Python
PHP Fil JavaScript 2%,
Q FIEPFATIE, Apache License HiAS 2.
Q {FHFE. Comcast fl Mochi Media.
Cassandra, Riak Fll Voldemort, A X — /=AML T HJE Amazon Dynamo FUHE T .
Cassandra Fll Riak P47 0 FUEYES A BB & A BN EYE . Cassandra [FEHA Google Bigtable
Fl Amazon Dynamo AJJE:, 1M Riak FE 28 ME ARG N2 SRR 2R

1.4 NHEBIEE

SCRYEE EAS 2SR A LR S . Wil NoSQL R & 3 i 2 TR SCRS B B NSO /N A7
PERGE, AL B B rh i) SUAS — ) A8 SO TP AN BRSO A X B, il J2 JSON (JavaSeript
Object Notation, JavaScript ¥R &R ), MHE—ME L LA EEAE (S BENTWREPE ).

SCREEE PR SO A — AR, N2 SO o B N MED . RS R b, X s
ANV ZERE Y SCRY AT LARICTE [F]— A B, SORBAIE R SR SO R T |, AMUELAE EFRRAT, 45
SRR . A AR Z TSR R b, IR 44 154 19240 MongoDB F1 CouchDB,,

ERttX£R Danylee E= EEHRN
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MongoDB

O BAFELEIR. www.mongodb.org,

O BmE. AIET 10gen,

Q BARFIES . CHEHL

Q el Ak, SCHF JavaScript Ap A THEN . SCHFZIE T WKS), 4G C. C#. C++. Erlang,
Haskell, Java. JavaScript, Perl, PHP. Python. Ruby Ll f Scala,

O EEIES. K SQLAMIER.

Q FFIEIFATIE, GNU Affero GPL ( http:/gnu.org/licenses/agpl-3.0.html ),

Q /& . FourSquare. Shutterfly. Intuit, Github ¥,

CouchDB
Q B A ELZEIR  http:/couchdb.apache.org 1 www.couchbase.com. K4 EE J& T Couchbase
NEIR

Q BE. AT 20054, 2008 4E440A Apache WE{L#

Q FARFMES . FEH Erlang L, #45> C5ZEL, JavaScript U T .

Q iFE A% SCHF REST i THA—VIHLH] . T LUTARIHE Web T HFNE ;i i ) B4 2
FrsIa] Web BEUR A J AR o

Q FIRIFATIE, Apache License WA 2.

O {£A#&. Apple. BBC. Canonical, Cern 4§, 2[5 : http://wiki.apache.org/couchdb/CouchD
Bin_the wild,

T TR ORI T 24T

1.5 EREIERE

FN Rk T 2N T RS FE T VENOSQL™ it o Fofth ™ iy, Ll IR £5al 2 Fn XMLk 40
fEqif, WAl DUBEAENoSQLEE . A WA S AEIE XML, At 7EiX JLid 25 mfp
KIEHREIE . NeodjfIFlockDB, TATAIREMRAGHR, (HF TMH—T .
Neodj /&— 34 ACID W EDEAMR %, 8 Tt 7y B
Neo4j
Q BEAELEIR. http:/neodj.org,
Q A%, 2003 44T Neo Technologies, (4t , X4 7E NoSQL iX M) JLifiA T =Z il
MOESHFTET )

QO FARFIES . Java LI,

Q iFalAE . SR A T3 R REST #2H . A ZF0E 5% P, f045 Java, Python, Ruby.
Clojure, Scala #l1 PHP,

O FE BB — A EUE A Titan 7[R T —20d58, SEEZA0YE ViR http://thinkaurelius.github.com/titan/,
—

ERitX SR Danylee €% BEIRNY
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Q THIES . X+ SPARQL YA RDF £ ifiE 5.
Q FRFAE, AGPL,

O #H#&. Box.net,
FlockDB
Q BEAELZIR. https:/github.com/twitter/flockdb.

Q A%, AT Twitter, 2010 4R, HBAEN T Twitter Ry 22 SRR ML

O $HARFIES . Scala SLHL,

Q iFEAE. FF Thrift 1 Ruby % 3 .

Q FIBPFATIE, Apache License FiAS 2.,

Q FERE. Twitter,

HITH EL AN T2 NoSQL 2. A BBIAE/RE A5 T, FRATF mZIFhit—2%
SR, IR T R ATA SR EAT.

1.6 /N&

AREE AT NoSQL FIMEE . [y LMk — 2 ] Pl BRI, Z 541 T w51y
AFPAENE . SEMEAH . e — BB L SO B R i AR AR, AL, A s 1T
— B i N HAZ O R PR B AR

NoSQL FEAREMFBRFTA ML, 1M HA AP e o ANid MR KRB R, KRBT E
AT EIVF M Sy, R E0™ W I RAEARR L o AEBCE RS AR sei R, )RR 208
77 . FATALE T MapReduce FIERIRES), T I Aoy 22 > BRI

T A EAE RDBMS HIBEHE N BGEAR T, BTSRRI NoSQL BEERAHHA, itk
AT XWEWENE I R E, FAIFTEE ) NoSQL, WABME, 25 A REX I
i FTEVEH A C AT BEoh, NoSQL HRYVRZ B W 1 A At RO RS T 7 Ak D, ml
TAFERIAN

BB PR i B SR A P G T ) SR R (BT G RSO R P A 4
Ho RERETIRMTAMRELR, HEFEMARIERER. RASNHE IS A5,
R R MR i o ASRAURRER A MK B BB , AL RE7E I A Py A L s 20
NoSQL. &l T Hfiz ML HLickfiz!

ERttX£R Danylee E= EEHRN



Y~
NoSQL |k THIik%s:

AEAE

O {7 NoSQL Fi A

O 2% MongoDB fil Apache Cassandra J&fif}

Q {7 T B 2 dmFEiE 5 Vi) MongoDB Fl Apache Cassandra

TR 281 Hello World A1) NoSQL W, /M4 T —LEBEA T, X Le il 5 i FEad
A AEFERE S & _LITED Hello W BB AMI ., 22 LR 4% NoSQL, NoSQL /&
XF—RBARAAE NS, Je— RS . —F s, BRI . B T2
— 2N T A R 0 R AR At . 7E5E 1 BRRATAGR T — e ARHE S, A T NoSQL
MBS, MAREETF IR TRA PRS2 NoSQL.
A H 51144 FH %) MongoDB Fil Cassandra, T DIVRTE BB BB I EATT. WIERAEH KR5S
GRS SRR B, ESH MR A

A1+ 24 2 B MongoDB #1 Apahce Cassandra?

% 4%4% i MongoDB #= Cassandra & #% 7 NoSQL #] F # 52 5f dEZ] i 4, A5 B 49 2472
A NoSQL iX — = B AR 84 5 — F A A ARIE, @ L A3k % 49 NoSQL & o K AR FI A
B ey e, Tk R BRI E ST RAM R L6 F, i 3t, TAik# Couchbase IR
%-% m34E MongoDB, &7 V.it4F HBase fiF Cassandra, #4747 ¥4k T Redis., Membase.
Hypertable 2 4% Riak X469 /= da, APi%HZETH % NoSQL %%, Fivh REd@iEs+H, —&
2T % NoSQL 4389 B A B 7 % .

21 F—EII®R—A I EBEHEF

TG BE, BEAIERE, 15 NSRRI 1 o B— (015 SR A A T P o i e e
S AR A B A L SR A . WA B E AR NoSQL Xt B

211 EHENMNERIFEIESE
{37 B AR 25 AE MR A T, B R AR b\l B0 2 R S A T P, e/ ) AR 243 s

ERttX£R Danylee E= EEHRN
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B PR PR ARG A ™ SR o A — 25044 W R BE DL BRI R B, L
4N Google Maps FIFELE R Walmart.com, RiI# CRFARMIE R, J5E ARG el BOTR IR
F R T R AL = o AR S R o

AW PO E SR TP AR, A EHEEET R . HEWTTREEE T 1P Mokl | 284
AR CRelE Y P R sh e s i) ), BUXSEHR ARG . (RN e e 8dE, #d
B A S, FRATEE — Mo s LR TT

R TR I, FATH RS E A B A, R R P AR AT AR Sk B AR
HFBALE BOH P 2B P AR RAT , WA B 2SR : “John Doe, 100017, “Lee Chang,
941297, “Jenny Gonzalez 331017, “Srinivas Shastri, 02101”,

TEAFE X SR T, A T AR RIS TR AT AT J v, FRATRE AR OC R A 4 7™ i MongoDB.,
He TR MongoDB B e, A7AEAE I B4 .

1. 351 MongoDB FA7Ffi##4E

BEMRE LTI 254 MongoDB, BUEZ R sk s4, RIGE LT,

HITIE T RATIR bin H5 T H mongod ##/37 W LA 3/l MongoDB JIj45 %% . S XA R,
Feln Windows, Mac OS X, mi# H:ffit Linux, MongoDB WA 2 ARl (B S& A A il
5N B AR, T ELARAE bin HSRT

4% MongoDB Ik 55 #5#5 i) B fY ik il fe e A7 Y JavaScript Shell, FEr411 A AIE1T
mongo RIA], Mongo HY JavaScript Shell i St7E bin HRE T,

$UT mongod Jii 3l MongoDB k5545, S & HARIZPIAT Afih .

PS C:\applications\mongodb-win32-x86_64-1.8.1> .\bin\mongod.exe

C:\applications\mongodb-win32-x86_64-1.8.1\bin\mongod.exe

--help for help and startup options

Sun May 01 21:22:56 [initandlisten] MongoDB starting : pid=3300 port=27017
dbpath=/data/db/ 64-bit

Sun May 01 21:22:56 [initandlisten] db version v1.8.1, pdfile version 4.5

Sun May 01 21:22:56 [initandlisten] git version:

ad29cd4£535b2499¢cd4130b06££7¢26£41c00£04

Sun May 01 21:22:56 [initandlisten] build sys info: windows (6, 1, 7600, 2, "'
BOOST_LIB_VERSION=1_42

Sun May 01 21:22:56 [initandlisten] waiting for connections on port 27017

Sun May 01 21:22:56 [websvr] web admin interface listening on port 28017

A Sk 3 Windows 7 64 /3, Windows PowerShell 37355, 23R B2 52 I AR B % AT GES A
Fi AR

BT, BdEERS e L n szt ok, H mongo JavaScript shell i I 'E . Shell 46 1%
L IZ XA «

PS C:\applications\mongodb-win32-x86_64-1.8.1> bin/mongc
MongoDB shell version: 1.8.1

connecting to: test

>

mongo shell BRINEHEAHY “test” $Hi/F . M mongod (IRFFAFFH LT ) mufahl it
AT LA ] MongoDB Ml 45 % 7Esi 1 27017 _EAFREsE . BTG RS, HEHA help

ERitX SR Danylee €% BEIRNY
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BRI (BoRE ), A 2T AR s .

> help

db.help() help on db methods

db.mycoll help() help on collection methods

rs.help() help on replica set methods

help connect connecting to a db help

help admin administrative help

help misc misc things to know

help mr mapreduce help

show dbs show database names

show collections show collections in current database

show users show users in current database

show profile show most recent system.profile entries
with time >= 1lms

ugse <db_name> set current database

db.foo.find() list objects in collection foo

db.foo.find( { a : 1 } ) list objects in foo where a ==

it result of the last line evaluated;

use to further iterate
DBQuery.shellBatchSize = x gset default number of items to display
on shell
exit guit the mongo shell

B EX MongoDB ##f& B & im0 S
MongoDB %A /£ B 3 /data/db ( Windows L& C:\data\db) F A%, £ e
27017 LYok K, A dbpath #A T AL —ANRE 645 R .
mongod --dbpath /path/to/alternative/directory
IR BB ZTRBAE, ZhAESF, TLHk mongod A % B F 8y 5 AR,
WSl A% A port IR T AR Z R B G4 2 5 .
mongod --port 94301
HBR R, BHEAMINZR DT RALR
ZF S B HE B R Aesk 25, Rl 382 --dbpath fr--port A EF T,

NI 2% 2] AT £E MongoDB H A e i 4RI A

2. BB mIF SR E

SN prefs, RIGRET AN location WIS, WIGHEIXES T
FP 2 MRgR i ocdl (st ) 25 Ao . #1E MongoDB MY ULIEELEIA T R FIABR

(1) VI3 prefs BHEE.,

(2) E LEAEAH I BIRSE

(3) ¥ LI BRI R A, 540 location,

FPATIXEEATE, 7E Mongo JavaScript 5] &5 A .

ERitX SR Danylee €% BEIRNY
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use prefs

= {name: "John Doe", zip: 10001};

{name: "Lee Chang", zip: 94129};

{name: "Jenny Gonzalez", zip: 331
ini i 0

NN

{name: "Srinivas Shastri", zip:
db.location.save (w) ;
db.location.save (x) ;
db.location.save(y);
db.location.save(z);

faE ! AR, BRfeimiis 2 7. 3L, use prefs a4 YA
WA prefs BARAE, [HREIEFEA G— AR WA A E T . FIRE, @GR R B dn s
db.location.save () HIEHBIEMEA location &4, HEESHNA BAMEHET ., 75
MongoDB H*, il PEFIEE SR SETERm AR A QI I, 7EXM 75, BIdR L ETEd
A —55E (name: "John Doe", zip: 10001},

T T AR S PR A N A . BEARAS location EATMETAIES, W LAHAT
db.location.find (),

TEFRAIHLAF P T db. Llocation. find () &/ FAIHH -

> db.location.find()

{ "_id" : ObjectId("4c97053abe67000000003857"), "name" : "John Doe",
vzip® : 10001 }

{ "_id"™ : ObjectId("4c970541be67000000003858"), "name” : "Lee Chang",
"zip" : 94129 }

{ "_id" : ObjectId("4c970548be67000000003859"), "name" : "Jenny Gonzalez",
vzip" : 33101 }

{ "_id" : ObjectId("4c970555be6700000000385a"), "name" : "Srinivas Shastri",

"zip" : 1089 }
RS R IZAE R B, ME—TRBEANEI AL & ObjectId. ObjectId, 7E MongoDB H1'E
R ME—AR IR AR AR IC SR A SR .

@ MongoDB f£ i ObjectId &7k — iR 4 b 0 4 A ST AS . A% 89 H
ObjectId AfEAHR _id BB Z., HANITEKE, EATE—LHTARA
Object1d, A E—MEFLFEKRE, HANITEKEALTAREE_1d B,
KA LT, MongoDB 48] # St i\ —ANiE 4 697 — 69471245 . MongoDB 4
RAIAFIRAFZ BSON A& K., B it 4] JISON #% X, XMk T,
O BSON Objectld & —A 12 F ¥ 6414,
Q # 4 P RANERNE, 782U RGE, IAMELLH A X5
( Big endian ) BEX A4k, BP & 3 44 0918 G482 SAKGY Gfif Hodk b
O BT R 3FHATHUEFRA,
Q sF 2 F 9 ARG,
Q &E3FVAFHRE, EAMEALINA K F4
O BSON # Xk TARIEE— RS, EEA T RIEN R, AR EN
MongoDB 3& 3 #f % # BSON # X AR 74 .

ERitX SR Danylee €% BEIRNY
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P £ind BB SHEOLR BEESHRTA TR, (HEFEEN T AT RE AR EE G0
B A, WIET T RERREPA TIRLE A3, SE7E location B HIMATRAIILR:

QA Don Joe, 10001

Q John Doe, 94129

Al mongo shell SEMUH A, WIF PR

a = {name:"Don Joe", zip:10001};
"name" : "Don Joe", "zip" : 10001 }
b = {name:"John Doe", zip:94129};
"name" : "John Doe", "zip" : 94129 }

db.location.save(a);
db.location.save(b);

V V.V VoY

FEARAHI SR 10001 BIRTA FH P 24503, n] LKA )«

> db.location.find({zip: 10001});

{ "_id" : ObjectId("4c97053abe67000000003857 ), "name® : "John Doe",
"zip"™ : 10001 }
{ "_id" : ObjectId("4¢97a6555¢76000000005448"), "name" : "Don Joe",

"zip" : 10001 }
PR AT “John Doe” HYFTAHICRINGR, W LLXFEA )

> db.location.find({name: "John Doe"});

{ "_id" : ObjectId("4c97053abe67000000003857"), "name" : "John Doe",
"zip™ : 10001 }
{ *_id" : ObjectId("4¢9%7a7ef5¢760000000054da"), “"name" : "John Doe",

“zip" : 94129 }

FEX PN I IEAE B 1A, A SORIE I S EGE 4 £ind 7k, Hhfee THFHE
VERCARE R B T 3 S oy B it U 45 1241, MongoDB b X H4 L maAritiplhl, i 7 iF
N Feak K i,

HBURRE Pl R S s, T LUSE B S5 F A TR A 2R, E TR BB,
TG RRBEAR T, B0T RET BB MRS BRI BRI T B 22 B E AT 55 LU
WP ZE A AR nT LAISEAE . 7F MongoDB H, BIEEA LR/ N R —, TEHERHbL, A
(BITFER) E39450, FrLAER—NEA LA A R B SCRY A,

2607, ABREIRAE B — N P OO B R, Hork & RO g 5 80E 1 — N B A AT
TERSCRYSE A, bt {name: "Lee Chang", zip: 94129}, 48R, XEHGER, FKRATK
B2 ARG %o B 1% ME— o

J T X555 = A Lee Chang FUEHE R CAAFERIIBAS, AT A In— 8ok s, RpEiE
Wk .

ERttX& & Danylee % EERRN
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> anotherLee = {name:"Lee Chang", zip: 94129, streetAddress:"37000 Graham Street"};
{

*name" : "Lee Chang",
"zip" : 94129,
"streetAddress" : "37000 Graham Street"

}

> db.location.save (anotherLee) ;

BRI £ind ZREUITA SCR, R A0 Kol s -

> db.location.find();

{ "_id" : ObjectId("4c97053abe67000000003857"), "name" : "John Doe",
"zip" : 10001 }
{ ¥_id" : ObjectId("4c970541be67000000003858"), "name" : "Lee Chang",
vzip" : 94129 }
{ "_id"™ : ObjectId("4c970548be67000000003859"), "name" : "Jenny Gonzalez",
"zip" : 33101 }
{ "_id" : ObjectId("4c970555be6700000000385a"), "name" : "Srinivas Shastri",
"zip" : 1089 }
{ "_id" : ObjectId("4¢97a6555¢76000000005448"), "name” : "Don Joe",
"zip"® : 10001 }
{ "_id" : ObjectId("4c97a7ef5c760000000054da"), "name" : "John Doe",
v“zip" : 94129 }
{ "_id" : ObjectId("4c97add25c¢760000000054db"), "name"™ : "Lee Chang”,

"zip"™ : 94129, "streetAddress" : "37000 Graham Street™ }
A AR T T AT, RO ARSI AE . ARSI Y 2.2 TkaE A K
TR, 7E 2.2 WA, $iEH Java, PHP. Ruby £l Python 15 [A)Av & i -5
TEAE TR BB B, REfl A5G 2R B8 R RS AR A it R AT 2 5 B8l

2.1.2 FEAREMMINE S EIE

A il FH oA X8 5 PE 7 Apache Cassandra, PRI, 7EARSEER ABF A 2 Fif b 50 48 %%
I Cassandra, HIFAEZHEAIEE Cassandra T B H, TSR A

Apache Cassandra /2537 2UEHR I, T LA P8 5 S Jr SR R4 R . el i
‘B Cassandra YN AT SIa T REEH R B B IR Z4t . A= R NN X FERC L, (B
[ T RSO B, BT R R

Cassandra 4f 4 AT LUE A BN A T80 P Sl Thrift £ HJ510]) . Thrift £ 1 SCRR 2 e
W o MIIREAMEEDE, TR Thrift 32 1 S1EE N 208 5 53R EWR ) . T Thrift BN STE
A Y 2.2 TTHRZETIS

PR AE SR S R S BE B , B el 3l Cassandra Jfi%E4EE

1. B3/ 5i%# Cassandra

Cassandra KATHEZAE (tar 476, gzip 47 e r H sk A bin/cassandra,
P ST LA 3 Cassandra iR 55 %%, 1817 bin/Cassandra-f£ i z—/N7KHL Cassandra 7
8, Z8U-£ ik Cassandra FER 71817, UNARIZE1T Cassandra SEHF, WSR2y, 1 H 1 50
Al DA EGELE . AR, 7R afa]{di ] Cassandra A4 AT R8s, FH—AN19 SR8 T

ERitX SR Danylee €% BEIRNY
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JA sl Cassandra 19 555, NIZEHE S0 NHH

PS C:\applications\apache-cassandra-0.7.4> .\bin\cassandra -f

Starting Cassandra Server

INFO 18:20:02,091 Logging initialized

INFO 18:20:02,107 Heap size: 1070399488/1070399488

INFO 18:20:02,107 JNA not found. Native methods will be disabled.

INFO 18:20:02,107 Loading settings from file:/C:/applications/
apache-cassandra-0.7.4/conf/cassandra.yaml

INFO 18:20:02,200 DiskAccessMode 'auto' determined to be standard,
indexAccessMode is standard

INFO 18:20:02,294 Deleted \var\lib\cassandra\data\system\LocationInfo-f-3

INFO 18:20:02,294 Deleted \var\lib\cassandra\data\system\LocationInfo-£f-2

INFO 18:20:02,294 Deleted \var\lib\cassandra\data\system\LocationInfo-f-1

INFO 18:20:02,310 Deleted \var\lib\cassandra\data\system\LocationInfo-f-4

INFO 18:20:02,341 Opening \var\lib\cassandra\data\system\LocationInfo-£-5

INFO 18:20:02,388 Couldn't detect any schema definitions in local storage.

INFO 18:20:02,388 Found table data in data directories. Consider using JMX to call
org.apache.cassandra.service.StorageService. loadSchemaFromYam

10).

INFO 18:20:02,403 Creating new commitlog segment /var/lib/cassandra/commitlog\
CommitLog-1301793602403.1og

INFO 18:20:02,403 Replaying \var\lib\cassandra\commitlog\
CommitLog-1301793576882.1log

INFO 18:20:02,403 Finished reading \var\lib\cassandra\commitlog\
CommitLog-1301793576882.1log

INFO 18:20:02,419 Log replay complete

INFO 18:20:02,434 Cassandra version: 0.7.4

INFO 18:20:02,434 Thrift API version: 19.4.0

INFO 18:20:02,434 Loading persisted ring state

INFO 18:20:02,434 Starting up server gossip

INFO 18:20:02,450 Enqueuing flush of Memtable-LocationInfo@33000296(29 bytes,
1 operations)

INFO 18:20:02,450 Writing Memtable-LocationInfo@33000296(29 bytes, 1 operations)

INFO 18:20:02,622 Completed flushing \var\lib\cassandra\data\system\
LocationInfo-f-6-Data.db (80 bytes)

INFO 18:20:02,653 Using saved token 63595432991552520182800882743159853717

INFO 18:20:02,653 Enqueuing flush of Memtable-LocationInfo€22518320(53 bytes,
2 operations)

INFO 18:20:02,653 Writing Memtable-LocationInfo@22518320(53 bytes, 2 operations)

INFO 18:20:02,824 Completed flushing \var\lib\cassandra\data\system\
LocationInfo-f-7-Data.db (163 bytes)

INFO 18:20:02,824 Will not load MX4J, mx4j-toocls.jar is not in the classpath

INFO 18:20:02,871 Binding thrift service to localhost/127.0.0.1:9160

INFO 18:20:02,871 Using TFastFramedTransport with a max frame size of
15728640 bytes.

INFO 18:20:02,871 Listening for thrift clients...

A% TR AY Windows 7 64 137, Windows PowerShell 1452/ o QR FAS R A
FRYH shell, il ATRES A AN

ER#t X4 R Danylee £ EEIRIN
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Apache Cassandra Ti R E KB &

Apache Cassandra 7-fi# Bt & € X_f£ X # conf/Cassandra.yaml . Cassandra #& & i& 3% /-
KR tar.gz R EYE 6, F 4 cassandra.yaml XAF L4 —BIAFE  Flde, 3R B E4E
/var/lib/Cassandra/commitlog B KW , 23 X4 /var/1lib/Cassandra/data B & ¥,
Apache Cassandra 1% il log4j 23 B &, Cassandra log4j i#id X # conf/log4j-server.
properties BeE ., AW I T, Cassandra log4j ¥ B E# B 3| /var/log/Cassandra/
system.log V. WRBHRGHKIAERE, FHHRALR RALEFBLALE B, RAMSK
BLE, HHARESE B EX PRI EH I,

HOOR B EFo KR FTEBES L.

# directories where Cassandra should store data on disk.data_file_directories:

- /var/lib/cassandra/data

# commit log
commitlog _directory: /var/lib/cassandra/commitlog

cassandra.yaml P#RZERLZE Windows B X, #lde, REZIRTRRE IREH
commitlog directory:C:\var\lib\cassandra\commitlog, 347 conf/logdj-server.
properties ¥ log4j appender #) X AFBLE 4n T .

log4j.appender.R.File=/var/log/cassandra/system. log

EREBFTHAY Cassandra 7 & B f ] BA S i 2 Fi] Cassandra CLI ( Command-Line Interface, iy
TN ), 25217 bin/Cassandra-cli BLA] LURSITAAT, AT LA E A LHBIE RIS -5 A0F

bin/cassandra-cli -host localhost -port 9160

iZ{T cassandra-cli FitH AT .

PS C:\applications\apache-cassandra-0.7.4> .\bin\cassandra-cli -host localhost
-port 9160

Starting Cassandra Client

Connected to: "Test Cluster" on localhost/9160

Welcome to cassandra CLI.

Type 'help;' or '?' for help. Type 'quit;' or 'exit;' to quit.
[default@unknown]

A help ﬁ"ﬁ‘ﬂﬁé\ﬁu%{

[default@unknown] ?
List of all CLI commands:

? Display this message.
help; Display thig help.
help <command>; Display detailed, command-specific help.
connect <hostname>/<port> (<username> '<password>')?; Connect to thrift service.
use <keyspace> [<username> 'password']; Switch to a keyspace.
describe keyspace (<keyspacename>)?; Describe keyspace.
exit; Exit CLI.
quit; Exit CLI.
describe cluster; Display information about cluster.

ERttX£R Danylee E= EEHRN
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show cluster name; Display cluster name.
show keyspaces; Show list of keyspaces.
show api version; Show server API version.

create keyspace <keyspace> [with <attl>=<valuel> [and <att2>=<value2> ...]];
Add a new keyspace with the specified attribute(g) and value(s).

update keyspace <keyspace> [with <attls>=<valuel> [and <att2>=<value2> ...]];
Update a keyspace with the specified attribute(s) and value(s).

create column family <cf> [with <attl>=<valuel> [and <att2>=<value2> ...]];
Create a new column family with the specified attribute(s) and value(s).

update column family <cf> [with <attl>=<valuel> [and <attl2>=<value2> ...]];
Update a column family with the specified attribute(s) and value(s).

drop keyspace <keyspace>; Delete a keyspace.
drop column family <cf>; Delete a column family.
get <cf>['<key>']; Get a slice of columns.
get <cf>['<key>']['<super>']; Get a slice of sub columns.
get <cf> where <column> = <value> [and <column> > <value> and ...] [limit int];
get <cf>['<key>']['<col>'] (as <type>)*; Get a column value.
get <cf>['<key>']['<super>']['<col>"'] (as <type>)*; Get a sub column value.
set <cf>['<key>']['<col>'] = <value> (with ttl = <gecs>)*; Set a column.
set <cf>['<key>']['<super>']['<col>'] = <value> (with ttl = <sgecs>)*

Set a sub column.
del <cf>['<key>']; Delete record.
del <cf>['<key>']['<col>"']; Delete column.
del <cf>['<key>']['<super>']['<col>"']; Delete gub column.
count <cf>['<key>']; Count columns in record.
count <cf>['<key>']['<super>']; Count columns in a super column.
truncate <column_family>; Truncate specified column family.

assume <column_family> <attribute> as <type>;

Assume a given column family attributes to match a specified type.
list <cf>; List all rowg in the column family.
list <cf>[<startKey>:1;

List rows in the column family beginning with <startKey>.

list <cf>[<startKey>:<endKey>];
List rows in the column family in the range from <startKey> to <endKey>.
list ... limit N; Limit the list results to N.

KT Cassandra FUFERIAITRZ G, T HEIRATATRA ARV S B G 8 A o X, SRIE 8
JHHE AP Cassandra £7 25 44 A FIEZ R

2. {§H Cassandra T#fi&#0i7 81 £43E

TSI T AR RS (R RS R A . G R TN I A R 2 (R RN B R P A R
o BIRXUGE SURSEUERT, T BAAR ]l Res R, (B2 e 14 B T 2RA Qo ey fff 15 23 6]
G . PR A AR LU, i b PR A S 2, B TE S T XS5 R
RIMEE

FHESeF Y Cassandra ] 5545 B S AFAE R zs 8] £ T I cassandra-cli,%@/\ show keyspaces
e, RIEHEEE . O T 283417 Cassandra, i 2SIk

[default@unknown] show keyspaces;
Keyspace: system:
Replication Strategy: org.apache.cassandra.locator.LocalStrategy
Replication Factor: 1
Column Families:
ColumnFamily: HintsColumnFamily (Super)
"hinted handoff data"
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Columns sorted by: org.apache.cassandra.db.marshal .BytesType/
org.apache.cassandra.db.marshal.BytesType
Row cache size / save period: 0.0/0
Key cache size / save period: 0.01/14400
Memtable thresholds: 0.15/32/1440
GC grace geconds: 0
Compaction min/max thresholds: 4/32
Read repair chance: 0.0
Built indexes: []
ColumnFamily: IndexInfo
"indexes that have been completed"
Columns sorted by: org.apache.cassandra.db.marshal .UTF8Type
Row cache size / save period: 0.0/0
Key cache size / save period: 0.01/14400
Memtable thresholds: 0.0375/8/1440
GC grace seconds: 0
Compaction min/max thresholds: 4/32
Read repair chance: 0.0
Built indexes: []
ColumnFamily: LocationInfo
"persistent metadata for the local node"
Columngs sorted by: org.apache.casgssandra.db.marshal.BytesType
Row cache size / save period: 0.0/0
Key cache size / save period: 0.01/14400
Memtable thresholds: 0.0375/8/1440
GC grace seconds: 0
Compaction min/max thresholds: 4/32
Read repair chance: 0.0
Built indexes: []
ColumnFamily: Migrations
"individual schema mutations”
Columns sorted by: org.apache.cassandra.db.marshal.TimeUUIDType
Row cache size / save period: 0.0/0
Key cache gize / save period: 0.01/14400
Memtable thresholds: 0.0375/8/1440
GC grace seconds: 0
Compaction min/max thresholds: 4/32
Read repair chance: 0.0
Built indexes: []
ColumnFamily: Schema
"current state of the schema”
Columns sorted by: org.apache.cassandra.db.marshal .UTF8Type
Row cache size / save period: 0.0/0
Key cache size / save period: 0.01/14400
Memtable thresholds: 0.0375/8/1440
GC grace secondg: 0
Compaction min/max thresholds: 4/32
Read repair chance: 0.0
Built indexes: []

Rocasin), Wi B0, 1% rous BV EIEE A . REcHEAS s T — e AP 1)
W, JETE/NT TR Sl B ARSI FR . RS PSRN S — . SR UL, AR
Jy e L—AMzs A, Bl e AR s M2 L, BIFESHEES (] —20 0 B AR RIAS ) 20 FF
fi# 53X o Cassandra & 47 HHT — A7 ()52 [B] B 2 AR, 76 conf H 5% N Y schema-sample. txt
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S st il s [l QAT -

PS C:\applications\apache-cassandra-0.7.4> .\bin\cassandra-cli -host localhost
--file .\conf\schema-sample.txt
TATHVGR A A AT Finidle, TR 24T E K show keyspaces fird, XU H N %
SR
[default@unknown] show keyspaces;
Keyspace: Keyspacel:
Replication Strategy: org.apache.cassandra.locator.SimpleStrategy
Replication Factor: 1
Column Families:
ColumnFamily: Indexedl
Columns sorted by: org.apache.cassandra.db.marshal.BytesType
Row cache size / save period: 0.0/0
Key cache size / save period: 200000.0/14400
Memtable thresholds: 0.2953125/63/1440
GC grace seconds: 864000
Compaction min/max thresholds: 4/32
Read repair chance: 1.0
Built indexes: [Indexedl.birthdate_idx]
Column Metadata:
Column Name: birthdate (626972746864617465)
Validation Class: org.apache.cassandra.db.marshal.LongType
Index Name: birthdate_idx
Index Type: KEYS
ColumnFamily: Standardl
Columns sorted by: org.apache.cassandra.db.marshal.BytesType

Row cache size / save period: 1000.0/0
Key cache size / save period: 10000.0/3600
Memtable thresholds: 0.29/255/59
GC grace seconds: 864000
Compaction min/max thresholds: 4/32
Read repair chance: 1.0
Built indexes: []
ColumnFamily: Standard2
Columns sorted by: org.apache.cassandra.db.marshal .UTF8Type
Row cache size / save period: 0.0/0
Key cache size / save period: 100.0/14400
Memtable thresholds: 0.2953125/63/1440
GC grace seconds: 0
Compaction min/max thresholds: 5/31
Read repair chance: 0.0010
Built indexes: []
ColumnFamily: StandardByUUID1
Columns sorted by: org.apache.cassandra.db.marshal.TimeUUIDType
Row cache size / save period: 0.0/0
Key cache size / save period: 200000.0/14400
Memtable thresholds: 0.2953125/63/1440
GC grace seconds: 864000
Compaction min/max thresholds: 4/32
Read repair chance: 1.0
Built indexes: []
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ColumnFamily: Superl (Super)
Columns sorted by: org.apache.cassandra.db.marshal.BytesType/
org.apache.cassandra.db.marshal.BytesType
Row cache size / save period: 0.0/0
Key cache size / save period: 200000.0/14400
Memtable thresholds: 0.2953125/63/1440
GC grace seconds: 864000
Compaction min/max thresholds: 4/32
Read repair chance: 1.0
Built indexes: []
ColumnFamily: Super2 (Super)
"A column family with supercolumns, whose column and subcolumn names are
UTF8 strings"
Columns sorted by: org.apache.cassandra.db.marshal.BytesType/
org.apache.cassandra.db.marshal .UTF8Type
Row cache size / save period: 10000.0/0
Key cache size / save period: 50.0/14400
Memtable thresholds: 0.2953125/63/1440
GC grace seconds: 864000
Compaction min/max thresholds: 4/32
Read repair chance: 1.0
Built indexes: []
ColumnFamily: Super3 (Super)
*A column family with supercolumns, whose column names are Longs (8 bytes)"
Columns sorted by: org.apache.cassandra.db.marshal.LongType/
org.apache.cassandra.db.marshal.BytesType
Row cache size / save period: 0.0/0
Key cache size / save period: 200000.0/14400
Memtable thresholds: 0.2953125/63/1440
GC grace seconds: 864000
Compaction min/max thresholds: 4/32
Read repair chance: 1.0
Built indexes: []
Keyspace : 8YS tem:
... {Information on the gystem keygpace isg not included here ag it's
the same as what you have seen earlier in this section)

&2k, QE CarDataStore #2430, X5 FHACHD S B 2-1 H B IEIAS 22 = il Cars B
J REZ;FE 2-1 carDataStore zs[A][1E XA

/*schema-cardatastore. txt*/
create keyspace CarDataStore
with replication_factor = 1
and placement_strategy = 'org.apache.cassandra.locator.SimpleStrategy';

use CarDataStore;

create column family Cars
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with comparator = UTF8Type
and read_repair chance = 0.1
and keys_cached = 100

and gc_grace = 0

and min_compaction_threshold = 5
and max_compaction_threshold

n
w
=

schema-cardatastore. txt

PATACAD 5 2-1 (AN T

PS C:\applications\apache-cassandra-0.7.4> bin/cassandra-cli -host localhost
--file C:\workspace\noggl\exampleg\schema-cardatastore.txt

WSOz ) | BUAE AT 22 [m] i — T anfe] s g =s 18] B S N44 0 carbataStore AYHESS
[B), SRS TEBLAEZS M FP I —A columnFamily, #4FMY Cars, id 23 JLIESEE] columnFamily,
MEGHWENEER, £ columnFamily FEFE—If§ comparewith WJEYE, {EH
UTF8Type, ‘B 521748 R 51 FIHET 720 Blas ] B A% At 30 43 FH ok 75 B &2l s 3t
CarDataStore & HF{E A 1, EI Cassandra i HAFfiE— IR EIA

BTk, BNin—%HdE8] carbatastore #2S[EH, WITH RN

[default@unknown] use CarDataStore;
Authenticated to keyspace: CarDataStore

[default@CarDataStore] set Cars['Prius'][’'make'] = 'toyota';
Value inserted.

[default@CarDataStore] set Cars['Prius']['model'] = 'prius 3';
Value inserted.

[default@CarDataStore] set Cars['Corolla’']['make'] = 'toyota';
Value inserted.

[default@CarDataStore] set Cars['Corolla']l['model'] = 'le’;
Value inserted.

[default@CarDataStore] set Cars['fit']['make'] = 'honda’;
Value inserted.

[default@CarDataStore] set Cars['fit']l['model'] = 'fit sport';
Value inserted.

[default@CarDataStore] set Cars['focus']['make’'] = 'ford';
Value inserted.

[default@CarDataStore] set Cars['focus']['model’'] = 'sel';

Value inserted.

TR A2 AE Cassandra Hift Fii 2 B AR o (1 A 2 T LR In—A> 24— (% 55 91
TR, BT KA R ColumnFamily W1, HEANAE4 set Cars['Prius'] ['make'] =
"toyota ' TN T Z—{HX 'make' = 'toyota', K 'Prius', 'Prius'UTiRiHAYFITIE cars
ColumnFamily By—B4r, 1M cars ColumnFamily N2 XAE#EZS 6] carDataStore H1,

WhnseBdEs, LA A EdE . 2RI prius AR A—EXT (94 FFIE ), (HH
4 : get Cars['Prius'l. fiHaNITFIIR:

[default@CarDataStore] get Cars|['Prius'];

=> (column=make, value=746f796£f7461, timestamp=1301824068109000)

=> (column=model, value=70726975732033, timestamp=1301824129807000)
Returned 2 results.
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AT B AT . SRR IRAF RSB X A KNG . I rprius ' (TIANE
"Prius') K%ﬁ@fﬁﬁf%-ﬁﬁho s T get Cars|['prius'], @IZ%%E‘@JU@@ Returned
0 results. MWANERE, EIHATZEICH KiET4S use CarDataStore, il CarDataStore liH

YA B2 [A]
MR HAEE S Prius fTHY ' make ' Z—(EHX], A DLXFEARH):
[default@CarDataStore] get Cars|['Prius'][ 'make’];

=> {(column=make, value=746f796f7461, timestamp=1301824068109000;

Cassandra SCIFAVEERARLIL X R R B0, ARRE R BURRE R 28, Adix
ST A B B S TR R . FAE IR E 2 s T,

BT 20 T PSRBT, —MEHISCRAEi#% MongoDB, — Ml IS4 Apache
Cassandra, A Mg SRV EAN].

22 FHAZMIES

ZLHE NoSQL i AN FHFRIFAR L, WA — SRR RIS M 28 5 N, RIBE(E i
AT VT I R L A7

AN 4 NoSQL (7 Fgm it 5 Z M B PIFI#E 1 . 962 Java, PHP. Ruby £l Python it/
) MongoDB 4Kzfj, HK/Z Apache Cassandra (515 F X ( ZFFLIET ) B9 Thrift 1, X4
FHUR A AR AR T AR NS, ST AR ST A ROR TSRO . SRR

2.2.1 MongoDBIR 5}

AT AR R ) MongoDB 3K5)), fK¥KJ2 Java, PHP. Ruby Fl Python,

1. MongoDB K Java J¥zf

B 55 MongoDB 1 github {EAZ 2 ( http:/github.com/mongodb ) H1 T #5351 it MongoDB Java
KB, A E T SRR IR ST X AR T BB AR RS R 2.5.2, FTRDA N EA R
mongo-2.5.2, jar B jar X4,

FATHIKIZETT bin/mongod J3 a4 MongoDB JIlR45 4% . XK Java B P i8R 55 4% o
THAEH UG 2-2 H) Java HEOIFRIY , Bi%4% MongoDB, F1iti prefs BEEMNITAES, K
JaslH location A H I HTA XY,

‘) RAG;EE 2-2 %% MongoDB ¥ Java FEGIRE

import java.net.UnknownHostException;
import java.util.Set;

import com.mongodb.DB;

import com.mongodb.DBCollection;
import com.mongodb.DBCursor;

import com.mongodb.Mongo;

import com.mongodb.MongoException;
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public c¢lass ConnectToMongoDB {
Mongo m = null;
DB db;

public void connect() {
try {
m = new Mongo("localhost™, 27017 );
} catch (UnknownHostException e) {
e.printStackTrace();
} catch (MongoException e} {
e.printStackTrace();

}

public void listAllCollectionsg{String dbName) {
if(mi=null){
db = m.getDB(dbName) ;
Set<String> collectionsg = db.getCollectionNames () ;

for (String s : collections) {
System.out.println{s);

}

public void listLocationCollectionDocuments () {
if(m!i=null){
db = m.getDB("prefs”);
DBCollection collection = db.getCollection{"location");

DBCursor cur = collection.find();

while (cur.hasNext ()} {
System.out.println{cur.next()});
}
} else {
System.out.println{"Please connect to MongoDB
and then fetch the collection");
}
}

public static void main(String[] args) {
ConnectToMongoDB connectToMongoDB = new ConnectToMongoDB() ;
connectToMongoDB. connect () ;
connectToMongoDB.ligtAllCollections ("prefs");
connectToMongoDB. listLocationCollectionDocuments () ;

ConnectToMongoDB.java

GiF s TIZ R AT, 1 MongoDB Java YRS 7E classpath B, iaf7FE P4t anF .
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location

system. indexes

{ "_id" : { "$oid" : "4c97053abe67000000003857"} , "name" : "John Doe" ,
"zip" : 10001.0})

{ "_id" : { "$o0id" : "4c970541be67000000003858"} , "name" : "Lee Chang" ,
"zip" : 94129.0}

{ "_id" : { "$o0id" : "4c970548be67000000003859"} , "name" : "Jenny Gonzalez" ,
"zip" : 33101.0}

{ "_id" : { "S$oid"™ : "4c¢970555be6700000000385a"} , "name" : "Srinivas Shastri" ,
"zip" : 1089.0}

{ v _id" : { "$cid" : "4¢c97a6555¢76000000005448"} , "name" : "Don Joe" ,
"zip"™ : 10001.0}

{ "_id" : { "$Soid" : "4c¢c97a7ef5c760000000054da"} , "name" : "John Doe" ,
"zip" : 94129.0}

{ "_id" : { "Soid"™ : "4¢97add25c¢c760000000054db"} , "name" : "Lee Chang" ,
"zip" : 94129.0 , "streetAddress" : "37000 Graham Street"}

Java B2 710 % 3 FTHT T 52 55X JavaScript shell FINEY) &
WAL 5] — )7 el ] PHP S
2. MongoDB #J PHP 331
T MongoDB Ay github VA% E F 2k PHP K5), Bc & IR S LAMELEAHL PHP 345 P i A
WATIES BRI A 2825 MongoDB ff/NT .
NS PHP BEBIREFY, ‘B AN MongoDB k%5 #%, %l prefs BHRIF location 4
rh ) I SORY

$connection = new Mongo( "localhost:27017" );
Scollection = Sconnection-»prefs->location;
Scursor = $collection->find();
foreach ($Scursor as $id => Svalue) {

echo "s$id: ";

var_dump( $value );

connect_to_mongodb.php

ARG, (HERESEMIES ! # Tk, FH Ruby WAL B RIRERIAESS .

3. MongoDB B Ruby 3E#)
B £ S ASR S MongoDB #5453, Ruby A4k, 7] LI MongoDB f github {452 H

IRUIR SN, AN FH RubyGems K48 B 2245 i fAj 5., B4 Ruby i%4% MongoDB, fdehd 24k
BURET Y mongo Ml bson Y gem, ZE3EH1F .

gem install mongoa

bsongem 2 F 8% %, AN, HEFELH bson_ext,
A B 2-3 #iiR Ruby FEGIRRY, Ei#EH:3 MongoDB k55 #7J14H prefs H¥EE
location FEAHHIFTA CHY,
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J RABER 2-3  {fif] Ruby 254 MongoDB H5 H i iy A7 S0

db = Mongo::Connection.new("localhost", 27017).db("prefs")
locationCollection = db.collection("location")
locationCollection.find().each { |row| puts row.inspect

connect_to_mongodb.rb

$E T oRF 3] Python i#4% MongoDB T

4. MongoDB #J Python IRz

AT easy_install pymongo JE%%% Python SRR BT, L4 LUR, W LA
FRADIE B 2-4 11 Python P27 R KHL prefs H/E Llocation A HAYITA TR .

\, KE3;ER 2-4  1Ji[] MongoDB [ Python F2/7

from pymongo import Connection
connection = Connection('localhost', 27017}
db = connection.prefs
collection = db.location
for doc in collection.find():
doc

connect_to_mongodb.py

XL, [F—A 2= T R FORBIE RS T, XA A, BN TR
FEVABARBOSE I . S5 ARG P SORSE BRI SG IOAES

2.2.2 #RThrift

Thrift 2T RS EER . TR —E A — A 5 4, RETCAEIE 2Pl
7o Apache Cassandra fifi /] Thrift £ 2t 55 BEIRAEAC B S 2. £ ¢ Apache Thrift f 5
Z N 5151517 http://incubator.apache.org/thrift/

Cassandra ) Thrift $% 1 & X U{E Apache Cassandra X f7fl7 interface HE TFZ N
casssandra.thrift B3, Cassandra A[RIFAS ) Thrift 322 F @ A ANE, G HfIRRIRTS
TIERARAS A F S0, Ak, B EEAT— e O Thrift,

Thrift 7] LLEIEE V2 A BY1E 5 405 . 7E Cassandra 6 FH1, Al LAA Java, C++. C#. Python
PHP Fl Perl A= id% 1 o A BUIT A Thrift 45 H B A AT 402

thrift --gen interface/cassandra.thrift
UeAh, IBREH Thrift 4 BT AT 240 than, SRR Java Thrift 2 96742
thrift --gen java interface/cassandra.thrift

A AT Thrift RS, gl IAERR P A T o (BB B T Python A9 Thrift 322 1R,
AT DL B TS B 2-5 BTN, 1%4% carDataStore fas [ Ar i .

Rt X4 R Danylee E5 EEIRIN
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\) KiziFe
from
from
from
from
from
from
impor
impor

2-5 fififf] Thrift $ K #¥1f] CarDataStore #8243 [H]

thrift import Thrift

thrift.transport import TTransport

thrift.transport import TSocket

thrift.protocol.TBinaryProtocol import TBinaryProtocolAccelerated
cassandra import Cassandra

cassandra. ttypes import *

t time

t pprint

def main():

soc
pro
tra
cli
j9e

key
col
key

ket = TSocket.TSocket ("localhost", 9160)
tocol = TBinaryProtocol.TBinaryProtocolAccelerated (transport)

nsport = TTransport.TBufferedTransport (socket)

ent = Cassandra.Client (protocol)

= pprint.PrettyPrinter (indent=2)

space = "CarDataStore"

umn_path = ColumnPath (column_family="Cars", column="make")
= nin

try:

exc

transport.open()
#Query for data
column_parent = ColumnParent (column_family="Cars")
slice_range = SliceRange(start="", finish=""
predicate = SlicePredicate(slice_range=glice_range)
result = client.get_slice(keyspace,
key,
column_parent,
predicate,
CongistencyLevel.ONE)
pp.pprint (result)
ept Thrift.TException, tx:
print 'Thrift: %s' % tx.message

finally:

transport.close()

if _ name_ == '_ _main_ ':
main ()

RUE Thrift dEHAH, NIANEINERSERFEE A BT APL, X Seq5 2150 R
EERMILIA V) FF B T SRR RS f% BV AT T B i 2 ) P f B A TR TR 5 e e
. AL iXZE APLEJZ(f ] Thrift, Cassandra AR LZXFERIZSE, AN Java A Hector, 37

THFH API fi

query_cardatastore_using_thrift.py

¥ Python Y Pycassa F152+F PHP /] Phpcassa.

2.3 IhEg
ARER AR RIS NoSQL Bl , it sh TR o, A

ERttX£R Danylee E= EEHRN
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BT X —HbR, JHREET M “Hello World” Y5 F &AM Z .

AR F A T MR T NoSQL AHOC R MME S . 4 FhBF- & M BRI by, 18T A e
FIREARRE— SO IEARNE S 1k . A B R HSSERY NoSQL %444 7™ i MongoDB F1 Apache
Cassandra 7R 1

AREZH Lo ISy —EB5r 2 NoSQL AEEIIAZOMER, 53— BB o E i g
%4 NoSQL f7iitt. PRI, Hi—#F 4 B9 #Ri@ it A 472 P is A7, e —&B 53 i 45~ mT LA
B Ltk LI Sy

EATSMZ |, T 8BS AE LY NoSQL Bdi A8 Mg A ny -, [FImfdass
A HAATF A NoSQL Hi7= i

ER#t X4 R Danylee £ EEIRIN
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NoSQL #%£H 522 h.

AERE

Q andai5[n) % WA NoSQL %d &

O “# W NoSQL % %2 1 Bds A7t B

Q # UL NoSQL fi# 45 & 4T i)

O “# UL NoSQL %l P iy B sl Flih 75 S

BEAAE NoSQL Bl fr it L HAHEATT . NoSQL FEik Z R, il Mz H 7
WA, AR LS NoSQL Bl AR s I A& ity Jr SN R ke sl o ARz
LA, AN AR U A AL
NoSQL HEARMNWIA JE, AR ZARH . BEE ISR Bigies 5 MR &
AL, 5 NoSQL fif 52 H.AY Ty SN AE AW AL . I FRAT T EA O Ar 27 > B, IR ITER
KT RE B AAR AL -

3.1 &7 SQLEFt+4

R F B R B i) — A S PR AR R A AN DT IR BLE SQL. SQL JE&4itafbArifyis
7 (Structured Query Language ) UK, J&0& R BB A R AE . B AEkgs R e, H
FITEARSEIN B] N L RERA R . SQL BTG RAHL, 7T RAHDRARIUR RIS, 5l IR Z RIL %
H TR TR R 3L, X LA L
O fRi%3K people HALERAHIUPR A AL FIH THEAE AL, ZARBER PTG £,
WAl SELECT * FROM people.
Q % people FAZ XN name ¥, BRI FEF A A4 ,f# ] SELECT name FROM people,
QR ESE Gmail WA, il SELECT * FROM people where email LIKE
'$gmail.com’',
Q Ri&FE books_people_like A WS : person_name Fl title, HIFEAL (BIHFE
people 1 name S R FATHAEE ) FHLATERAFBRI A4, EARBUH ORI A2 F14544
5%, {§if] SELECT people.name. books people like.book title FROM people
pil| books_people_like WHERE people.name = books_people_like.person_name,

ERttX£R Danylee E= EEHRN
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SITCRETR, SQL Bbf, (HdAaHS, AR BRG] 3 81k . Ait NoSQL 774%
HLEA SQL, EHERf AT AE S R BB . KA i A ) Bdis 00 A AR TR, ZERE R
HHIUANT R FRA TR AT AL, RS T i 2RISR AT 84, NoSQL F SQL 58 3543 {i
AR, SCE AL

TR T B A5 U I A S AR

3.1.1  TEtEFni i) &R

T — 2 IR AT S BEA A P06 T NoSQL, T2 FH Y2 SRS £74i% MongoDB Flf
—Ef7fifi Apache Cassandra JAFf AT AIEHE 03X — 45, FA PREAE SRS FHE—25 TR AT fi# NoSQL
BARAEA S5V, A T X535 NoSQL AR fEAt SUiln s, B el To2es,

Q CH4/7fi%: MongoDB F1 CouchDB

Q #AEAE (AR WTRAMLR, EE2EF0): Redis fil BerkeleyDB

Q FjEAHit: HBase fil Hypertable

Q A EE/EA7fi% . Apache Cassandra 1 Voldermot

XA FEARARTEHRE, LLAe 20 T XTRER T . BOREERZEF XML £ AE0t, 1% 2e40
TERPBERIZ I, XADRASRZ WA TR, —2 NoSQL M /At re st Ira 72
Uitigs XA T BRI S B AR E 5C 2R BUEE 2 H Il

FAVXT NoSQL A4# . 35 9 fe i) 6 it AR T AT 5o 2%, M LR FE B
& RIAAT Y S, B A AT T2 2 3had 69 K sk NoSQL #E4& k3, JUAS NoSQL
HABER L ST X BN T RO T ARSI ETEFE I ESN A
B N BT RS

HITRI T C 8 4338 SCRYA7i% MongoDB, I T 24 SCRY B E A7 A5 [l A 24015 o

SR B, LUE AT XM TERE TR, (HRARA R, AR Web IRk55
A H RS . B BB IREE B % (Combined Log Format ), 3XFi% =AM i 5% Web ik
5 Vi Mg RIG s H & . B Z27H % Apache Web it 55 w45 & H g =9 oy 25 0] LLJi 7]
http://httpd.apache.org/docs/2.2/logs.html#combined.

3.1.2 MongoDB#E it 5]

Apache Web 55 #5257 H S B iR Fnma iz i = 5 gk o

Q % 1P Mkl AR vl o AR B R BE IR, XME AT REACEE 1P Mkt .
Q F bR EHEAREE, M HAEA SR,

O NIEH 4 Gnsiin) Web %R TCTHAIE, WA XAME.,

Q RN AHE H . BRI X

Q ERNE: L ARG ik B RS ERENL.

ER#t X4 R Danylee £ EEIRIN
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O RS . HTTPARESHS

Q REXTGE RN DI R,

O #3877 (Referrer ): W5 J& %251 Web T i s} 7T R URI 5% URL,

Q FHACHE. &P, TR Web B sl 75 IR AR R a5 45 o

H 2B SUAR S, B MR —47 o BERBOSCA SO R, 35 B SO R A
FH Python 5/ F AT H B SCAHR TR, AnfRA%IE 2 3-1 iR,

\) REZiBR 31 HEMIET

import re

import fileinput

_lineRegex = re.compile(r' (\d+\.\d+\.\d+\.\d+) ([~ 1*) ([~ 1*)
NCCOANTT*FINT 0]y (Na+) ([~ %) ([rm)x) o ([rr]*pet)

class ApacheLogRecord(object):

def __init_ (self, *rgroups ):
self.ip, self.ident, \
self.http_user, self.time, \
self.request_line, gelf.http_response_code, \
self.http_response_size, self.referrer, self.user_agent = rgroups
self.http method, self.url, self.http_vers = self.request_line.split(}

def _ str_ (self):
return ' '.join{[self.ip, self.ident, self.time, self.request_line,
self.http_response_code, self.http_response_size, self.referrer,
self.user_agent])

class ApachelLogFile (object):

def _ init_ (self, *filename):
self.f = fileinput.input{filename)

def close(self):
self.f.close()

Q)
M
Hh

__iter_ (self):
match = _lineRegex.match
for line in self.f:
m = match(line)
if m:
try:
log_line = ApacheLogRecord(*m.groups())
vield log_line
except GeneratorExit:

pass
except Exception as e:
print "NON_COMPLIANT_FORMAT: ", line, "Exception: ", e

apache_log parserpy

ERttX£R Danylee E= EEHRN
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39

MEEIE LS, 8 dEfA645] MongoDB B, [H°h H & f@Nr# &M Python G iy, FrLIH
PyMongo ( Python /) MongoDB 3K3j ) #1445 A MongoDB H & Hik . ZEifi Hf PyMongo Z 1,
FATHCR I MongoDB FEHE 74

Vb A5 Ak —F . MongoDB T AMIE SHIBES , REHIETI
A JSON Xty st ER&EMEF#iT, (R R # & ISON, T AE

www.json.org/i% £ '€ 49 HLIE , X & —FPfE Web B A P RATH Peik | B2 TR AR

ZHAX,) FF R EPH—478 E A JISONBXTULA T4 T .

{
"ApacheLogRecord": {
"ip": "127.0.0.1",
"ident" : "-",
"http_user" : "frank",
"time" : "10/0ct/2000:13:55:36 -0700",
"request_line" : {
"http_method" : "GET",
"url" : "/apache_pb.gif",
"http_vers" : "HTTP/1.0",
},
"http_response_code" : "200",
"http_response_size" : "2326",
"referrer" : "http://www.example.com/start.html",
"user_agent" : "Mozilla/4.08 [en] (Win98; I ;Nav)",
1
}

R B AT

127.0.0.1 - frank [10/0ct/2000:13:55:36 -0700]

"GET /apache_pb.gif HTTP/1.0" 200

2326 "http://www.example.com/start.html" "Mozilla/4.08 [en]
(Win98; I ;Nav)"

MongoDB 3 4FF7# JSON ##% £ 2!, €4 string. integer. boolean. double.
null, array #= object. $LINE AL — L HIEEA | 6,45 date. objectid. binary
data. regular expression #= code, Z FTVA F FX B IELA | £ B % Mongo K
R %4 JSON, i # 4 BSON ( binary encoded serialization of JSON-like structure,
Z 34 g AL 55 4L JSON 25 4 ), A % BSON 9 #L3E ¥T A% 7] http://bsonspec.org/ .

T E A logdata PHANST B —4T B & X449 ISON A%, 7T A I Mongo
shell %\

doc = {
"ApacheLogRecord": ({
"ip": "127.0.0.1",
"ident" : "-",
"http_user" : "frank",

BRt X4 R Danylee E5 EERIY
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"time" : "10/0ct/2000:13:55:36 -0700",
"request_line" : {
"http_method" : "GET",
"url" : "/apache_pb.gif",
"http_vers" : "HTTP/1.0",
Iy
"http_response_code" : "200",
"http_response_size" : "2326",
"referrer" : "http://www.example.com/start.html",
"user_agent" : "Mozilla/4.08 [en] (Win98; I ;Nav)",
P
}i
db.logdata.insert (doc);

Mongo £ #2 4% save ik, WwRIBEEELSPLAEN ZH, RAEENIEN,

JH Python FJLAEAZA M (HANTE F AR ey | Ia iy SR S OCHR R A ) Fos i EdE
f£if MongoDB, X /&K PyMongo (33 ) BEHIFHLEHZEAL BSON Hdiatg =L, 1 58 XA~
+, U T H pREEERT S0 BT A @M SO ARG i e, 80T R

def props(obj):
pr = {}
for name in dir(obj):
value = getattr({obj, name)
if not name.startswith('__ ') and not inspect.ismethod(value):
prlname] = value
return pr

apache_log parser_mongodb.py

XA BREHE request_line BAERAICER . RAT LR HARE I =2 B . HTTP ik,
URL FIPMSURAS, WRASIE B 3-1 s o i n] IR E T B2 IR, XASIEAR TR F B
e AR il & o

BT XAEE, BEIEHFA MongoDB REZEJLATHLIT .

connection = Connection()
db = connection.mydb
collection = db.logdata
alf = ApachelLogFile(<path to access_log>)
for log_line in alf:

collection.insert (props{log_line))
alf.close()

apache_log parser_mongodb.py
fATERIE 7 BRAEVRE S8 T H SEARIAEAE, T LR BT U8R 47 1

Rt X4 R Danylee E5 EEIRIN
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3.1.3 MongoDB#{iE & if]

WEAREVIH] Web fRS5#ai H &, ABHRAEIRIS A EA —MEEARSESE, J2HTRA Web
Ik 554 Uiln) H AR BN, #4°4 sample_access_logs

e e, SErT ARS8 7. AT 15028 T MongoDB RFEAA AL . IUAE ] )it
—F, HiE—PE AR — Lk A

H GBI TEA N Logdata WEEE Y. B logdata AT ETARICS, Ji8) Mongo
shell ( JavaScript shell, 7] LIS bin/mongo My ), SR IXAEATIA

> var cursor = db.logdata.find()

> while (cursor.hasNext()) printjson{cursor.next{)};
B RS R ok, 8T X
{
"_id" : ObjectId("4cbl64b75a91870732000000"),
"http_vers" : "HTTP/1.1",
"ident" : "-",
"http_response_code™ : "200",
"referrer" : "-",
"url" : "/hi/tag/2009/",
"ip" ¢ "123,125.66.32",
"time" : "09/0ct/2010:07:30:01 -0600",
"http_response_size" : "13308",
"http_method" : "GET",
"ugser_agent" : "Baiduspider+ (+http://www.baidu.com/search/spider.htm)",
"http_user" : "-",
"request_line" : "GET /hi/tag/2009/ HTTP/1.1"
}
{
"_id" : ObjectId("4cbl64b75a91870732000001"),
"http_vers" : "HTTP/1.0",
"ident" : "-",
"http_response_code" : "200",
"referrer" : "-",
"url" : "/favicon.ico",
"ip" : "89.132.89.62",
"time" : "09/0ct/2010:07:30:07 -0600",
"http_response_gize" : "1136",
"http_method" : "GET",
"ugser_agent" : "Safari/6531.9 CFNetwork/454.4 Darwin/10.0.0 (i386)
(MacBook5%2C1) ",
"http_usger" : "-",
"request_line" : "GET /favicon.ico HTTP/1.0"

}

PAEFITFA LS LA, B B4,

T, BRI T —Mibs, BB logdata EA T TA SRR & . IF
PREak A 7R 5 R BVEE %2 F MongoDB R #RARH Ul

TEE 3-1 ] LAB Bk E 0] TAERY . J7¥E db.logdata. £find()iR[A 744 logdata

ER#t X4 R Danylee £ EEIRIN
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HBYBTAT A, ARG bRk DB N AR o AU DD b 1] BT ZOHE B TEN R . pR%L
printjson SN JISON KUEHEXATEN L OCER, $&m 1Atk

I E ———

il
F—iR /B
SRR
e 2
i 3

K 3-1

ARG 2 IRARGF , ANad il b L 20 s o 1ok T it 98 4R 5452 74 . SQL
HAR IO WL 7 O T T P

Q FREsm R PSR A5 5

Q BERPITRECR, TR s —3 s 5 i EE T 8

£ MongoDB L, B i 1 # 39 Sl @ M AN WA, RIS SORS — AR A& S R A, 37 AR AN
B FAEARIBOCR A AR 73 J P 2 e Y, RN EERR W 45 R . R SRR & B NME S 1Y
T4 SQL BRAEST RN T EITHRLMDL, S SQL wHERE T4,

TEFATIE R H BRI, DURRIR RS b A7

TR http_response_code {H4 200 9 H&id3t, AT .

db.logdata.find ({ "http_response_code®: *200" });

XL Z A ) RS { "http_response_code" : "200" WEHN find HIEHISEL, EEX
T EAMRRE,

FIRBUTA http_response_code 4 200, i http_vers (PMRA ) i HTTP/1.1 i H
Al ATLUXFEAT )

db.logdata. find({ "http_response_code":"200", "http_verg":"HTTP/1.1" }}

HIRIZIR T — A SCRIE N £ind JIEMSEL, (HXIRIZEBLT £ind Jkm A e
TEPAETE

BARPUITAT user_agent J& [ AR RGIHNC R K H &L, AT LUX AR i)

db.logdata.find({ "user_agent": /baidu/i };

Frammggit , 2 2 AR SR S bR A p R E SRR UI{E . 23850 /baidu/i

ERttX£R Danylee E= EEHRN
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VERLAEAT] user_agent A baidu BISCRY AriE 1 FRZME KNG T LTI baidu Baidu,
baiDU, ifJ& BAIDU, Frfi kAP ILH, ZIRMUITA user_agent DA Mozilla FHEAY H il
3, PRI

db.logdata.find({ "user_agent": /"Mozilla/ };

A WSO SR IENZAAG U T ICRRA R RENE, JFRCT HDP SRR it o ANid I an sk pkefd
BUARTSE: i STERAE. B, A ATLUANEN SRS 2T 2 a 746, (HEEE, B
TEM RS S EUNA B R A SE 2, B RBEA S 25 1 R R

BE BT U HCBRAEAT, R RT . RTET . AT ADNTETMET . 2R
BT 1111k B HATEsR, AT LUXAEAL A

db.logdata.find({ "http_response_size" : { $gt : 1111 }}}

B ARG REN G, HEERERN I url FEIFIF . Z&H logdata FHRIUK
A MSN HLER A VIR URL, #irUnF -

db.logdata.find({ "user_agent":/msn/i }, { "url®:true };

BEAh, TR RS B A IR [E A F TR 10

db.logdata.find({ "user_agent":/msn/i }, { "url":true }).limit (10}

A, R RE TR, JOFR AT SO . FEAnE R MSN AL AR B8, AT &
NHIX A logdata 5

db.logdata.find({ "user_agent":/msn/i }).count{(}

4% MongoDB R AN IS ARE , ATKEAEIE 6 EHIHE. & FR\EATHII—1
NoSQL f#fif——Redis—RAEAEE

3.1.4 Redis#iE7EE S0

Redis J&RF ALBEAMEAAE . I T ORFEEAL, BIEEIREBENAER, SRIG RS20 2Rk
GAWEL . ERTLMAEFERTR . IR, WA SEARAITE, Fhasdt T —EZF5 1 d kg
YESEA, 1R AFRBCEHE o

LRE I E Redis 2 MM AL

T Redis iy 2478 P (redis-cli) FIEIF2E5 0T K /B Redis.,

B diredis-c1iIFMINE TAEIEH o B 567 ARedis U H 5% o RedisAFRSIE A & AR,
T L RIS . Si)E B sk gt o BT P T3 TEAEEMER S L, B SFE AT E R
HRBIEEFS ) AT P TR I 5684 . FRAYRedisUTE H 5 Redis-2.2.2 1, H 54 % Redisfe#i bt
AV, AT redis-server fif & & )7 o Redis H 55 % ol T BR A BC B ek 2 a2
17./redis-server, #HEIBITredis-clii#E MRS #r. RedisiR 55 v K BRIAE 6379,

D HHT Redis & EAT T 2.4.14 F1 2.6.0-rc5 JiA . PREE

ER#t X4 R Danylee £ EEIRIN
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BARFESE/ERT { akey: "avalue"}, HFFHEALITNZ:

./redis-cli set akey "avalue"

WEARTEEER & A B OK, ARHBM, WRAJE, EEE LRI AR E . 2
I\ avalue CARFE, T LMET XA SRR Y 1A -

./redis-cli get akey

MR & avalues

12 #% Redis #4l

FEXANHBI P, BT DB EH LI R, BAHRAEE—AAREIFT, Blde, £ K
FAAmd “Michael Pollan” ##£5#) “The Omnivore's Dilemma” — 4, JFifcinz& “organic” .
“industrialization”, “local”. “written by a journalist”, “bestseller” #= “insight”, X & & d
“Malcolm Gladwell” 35 # “Outliers” — 45, F473LA4 “insight”. “bestseller” F= “written by
ajournalist”, X J& T VAKIRF| K PP A $ 45, RAPTHAFITA “written by a journalist” 49 $
B, X3 AHAL “organic” H AeGH i, BT VAKRBISEMEE AR B L, T—F BN
B, IAERKEIITI 4 HARA R,

ﬂ 4 R 45 R ARG 5 48 B "make install "% 3k Redis, AP L redis-server
# redis-cli % A & # & v 3 Jusr/local/bin ., 4= R & £
/usr/local/bin #HFImE|EREE F PATH P, 1R T AMAEAT B F P 54T

redis-server ## redis-cli T,

Redis 345 T FI LRI [R] A BCE 2544
0 5%k, BHEHITRER. CRWIFES. Uil MmsE ik, HIRSRPITER
B,

Q &&. tEMLTFES, HoRZEEAER,

O EF&EE. TRWAITES

O BE. BENES.

Q FHE. FHWES

XX A F- ?iaﬁhﬂq%m, BRI 7 AN, A4 N books. BEASHS, Bl books
AR, AR

0 1d (ME—FRiR)

Q Title (4 )

Q Author (/E#)

Q Tags (FR%ZH—NES)

BAPREH T

ERitX SR Danylee €% BEIRNY
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0 Id (ME—4ri)

Q Name ( &)

A€ redis-server U817, B3I redis-c1i i A T A2 E1EE books & HIHE—1
B

$ ./redis-cli incr next.books.id

{integer) 1

$ ./redis-cli sadd books:l:title "The Omnivore's Dilemma"

(

$

integer) 1
./redis-cli sadd books:l:author "Michael Pollan®

books_and_tags.txt

Redis 241t T —AE WA HMW ML, ARENA 3 HE LA LI : http://redis.io/
commands. Hif 5 H 55— 28 R SR BT A T — 58 ARG RIBIE LT,
B LA SRS 17 BT ORI ATE books AT T — NG . ORI id{EH 1,
SENIA A S FE S, BIHRCIE, BAEHAEE title M author, [ANFERFH . WM
sadd ADRIBINEER LR . 13 . WA FIA IFEAG AN mS . @4 lpush Ml rpush 435
WIN—A e R BN R LEBRERS, M4 zadd MBMTTEAHIFES .

Bk, IR NG books HEA M A IN—AIARE . DA 2SCBIm A

$ ./redis-cli sadd books:l:tags 1
(integer) 1
$ ./redis-cli sadd books:1l:tags 2
(integer) 1
$ ./redis-cli sadd books:l:tags 3
(integer) 1
$ ./redis-cli sadd books:l:tags 4
{integer) 1
$ ./redis-cli sadd books:l:tags 5
(integer) 1
$ ./redis-cli sadd books:1l:tags 6
{integer) 1

books_and_tags.txt

AR TR GERIN T — B AR R IRAT o ARAE H ETHE ST RS R iE—2
51 books:1:tags MLLMHERS;, fHFE Redis THEMIMRAIRR . BR THIRLEAL & 25 A% FURFIA F4F
HLAAN, TE Redis AT FAF ERASTT LIVE i, (H B Sl G i T i et A B S A g )
DU S Ay, aT DL gk R &R, o DL B X 3 i 1 o 29 38 18 100 B 44 25 4 02
object-type:id:field, HRXITEEN, # books:1:tags FnHES books FHRIHHA 1)
BRI G . BRI, books:1:title FKINEED books HHRIHA 1 MG title FBL .

45 books B — MR ERRE T, & AR

Rt X4 R Danylee E5 EEIRIN
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$ ./redis-cli sadd tag:l:name "organic"

{integer) 1

$ ./redis-cli sadd tag:2:name "industrialization"
(integer) 1

$ ./redis-cli sadd tag:3:name "local"

{integer) 1

$ ./redis-cli sadd tag:4:name "written by a journalist"
(integer) 1

$ ./redis-cli sadd tag:5:name "best seller"
(integer) 1

$ ./redis-cli sadd tag:6:name "insight"

(integer) 1

books_and_tags.txt

TEGERE LR, HEGE AR SRR AT, SRR H—AA 6 MR,
FeA PR 2 B ARZE

$ ./redis-cli sadd tag:1l:books 1
{integer) 1

$ ./redis-cli sadd tag:2:books 1
(integer) 1

$ ./redis-cli sadd tag:3:books 1
{integer) 1

$ ./redis-cli sadd tag:4:books 1
(

$

(

$

(

integer) 1

./redis-cli sadd tag:5:books 1
integer) 1

./redis-cli sadd tag:6:books 1
integer) 1

books_and_tags.txt

SRR IF LU, W UG T XA RIS A5 — bt

$ ./redis-cli incr next.books.id

{integer) 2

$ ./redis-cli sadd books:2:title "Outliers"
(integer) 1

$ ./redis-cli sadd books:2:author "Malcolm Gladwell"
(integer) 1

books_and_tags.txt

PR incr FH?IGEEE%A*%Z/I\BEE AIFRIR . PREL incrby AR EH NS, decr EBIA,
decrby fEREW A, ARG EAE RTINS, BREN X R ECRZAE A T T, Tl
PG ERRIG A R AU s, HETH incr SEATLAT o

TR, MBI, [RRCAPR @ S R

$ ./redis-cli sadd books:2:tags 6
(integer) 1
$ ./redis-cli sadd books:2:tags 5

ERttX£R Danylee E= EEHRN
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(integer) 1

$ ./redis-cli sadd books:2:tags 4
(integer) 1

$ ./redis-cli sadd tag:4:books 2

(integer) 1

$ ./redis-cli sadd tag:5:books 2

(
$
(

integer) 1
./redis-cli sadd tag:6:books 2 u
1

integer)

books_and_tags.txt

XN TP BRI EARA IS WG, 35 PRI DR I A if 44

3.1.5 Redis¥izEif
HefrPRAKLERTIIN) redis-cli 2if, SesltHAER books FPARILA 1AM Y544 FIFEH# -

$ ./redis-cli smembers books:1l:title
1. "The Omnivore\xe2\x80\x99%s Dilemma"
$ ./redis-cli smembers books:1:author
1. "Michael Pollan"

)

books_and_tags.txt

PA TR P RRIR PR RG]
F) XA A B BT A ARAE -

./redis-cli smembers books:l:tags
|l4ll

U W N Uy
[\

books_and_tags.txt

TR, BIRIPARZARIAT R FIE A T AT B AN, 302 RN SRS B I o A0 2R
TS, AR ES.
I AR . AR, R s

./redis-cli smembers books:2:title
"Outliers"

./redis-cli smembers books:2:author
"Malcolm Gladwell"

./redis-cli smembers books:2:tags
|l4ll

"5|I

"6“

)

[ S R e i 2 N e 23

books_and_tags.txt

BRt X4 R Danylee E5 EERIY
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BAEFMARBERI R, ST A IIARE 1 A

$ ./redis-cli smembers tag:1:books
Xllﬂ

P2 1 4 7% organic, XTI DUXAEAT )

$ ./redis-cli smembers tag:l:name
Torganic”

ALHRE, I N insight BIFRSE 6, LATHMABEEMD . 8 T#Ik, LI RE
AHIARRE 6 BIEAS, BT THIXEE:

$ ./redis-cli smembers tag:6:books
l' |I1II
2. "2II

RS A RIS T2 1 FIbR4E 6 KIS .

$ ./redis-cli sinter tag:l:books tag:6:books

o
% sinter SCRFAMPIDEEZ MESG LA AR 5" — ik RIER—kZK, T
A 3-2 FSCIRAE.

SFnolElmt /B T4 A AFIB
K 32

1 2 BRAARE 5 FIRRES 6, FITLIHA IR 5 IEBESFHA R 6 HEBEST
sinter @125]54‘5”&5%2,»‘43}@ ﬂu@ﬁ‘ sinter ﬁ]‘éﬂ%fﬁﬁ\, éﬁ/ﬁ\ﬁi/\ﬂlﬂ::

$ ./redis-cli sinter tag:5:books tag:6:books
l . "lll
2 . "2 n

ERitX SR Danylee €% BEIRNY
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FISCHE—HE, AT LA IR AN 2EAE . 18] 3-3 FIE] 3-4 R T IFARFIZZHER & o

< JE >

K33 1, 2,3, 4,5, 6, TM8 (£E45AMBRTAE)
[FJE TH 4 A FIES BIFE

Set difference

E3-4 ZEABOSTHART AERNET BRIMG,
Hitk A-BAIE 1, 2, 3F14

TR SRR 1 RS 6 W4T, FTLUEHT R 54 -

$ ./redis-cli sunion tag:l:books tag:6:books

1. v

2. "2

A5 1R 2 ERIIABREE 5 FIRAE 6, FTLLELEBRAE 5 I BAIE SHR%E 6 IBRIZEIIZES R,
IFRATER AL

$ ./redis-cli sdiff tag:5:books tag:6:books
(empty list or sget)

ER#t X4 R Danylee £ EEIRIN
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XA A X PO A R R A RIRA FH? AU, GiRTRTIA, Redis XAAFHE . F1136 .
W7 AA FES B EERMS . NIIRATERH e T X ey, k22— NoSQL 7#i# .
A5 Redis fir 2 B ERSTEAR B IS HAT 4 .

3.1.6 HBase#EFE ST

HBase J& 24 2 TG NoSQL T, ‘B 4& Google Bigtable HJFIHEHL, T Google Bigtable
BT 2 N 251 17 10] http:/labs.google.com/papers/bigtable.html ., FSR B /EAEAE A A AR 3¢ 2 BU77-6i%
CHenx 8 1 C S Ae— Bt a1 (H B IEfil & Google sU KA NoSQL B Mi A, 1F & HBase
K HAHKEAY Hadoop T H. .

HBase INJEME—F2E Google Bigtable /=iy, Hypertable W& —14~, HBase i AJEIEH T
150 ) FABEIEAE4E o 15 Apache Cassandra X F A e 28— B BE A- il AR /E 22 72 5 T B 1AL )
itig, #HH T HBase, ANid7ERE HBase 3G HIVE 21T, FRAT15E#E— T HBase IEHEA4f
FeAxif], X HBase FHHA RS B 2k F VG B e S 7E M s R IT o

5P NoSQL AL, FATHH— Mol F R ff FE HBase &R RN AT, BETEANM L
PHE B R 4 BT X B LU R85 U, FRATICHER — M feed 915, 183C

feed FLEL 5 FAIE L :
Q SR
Q SR
Q MR s E

Q WSCKER R 2B A (filan, —EE )

Q WS ERZEA (i, —mEE R —Belsees — s s )

AT AR SR, i — N4 ) blogposts BIES, IHEEURE /B ZEIRAE, 7059 post
Flmultimedia 28, JSON #%: A4 HIZIXH:

{

"post’ : {
"title": "an interesting blog post”,
"author": "a blogger",
"body": "interesting content”,

1,
"multimedia™: {
"header”": header.png,
"body": body.mpeqg,

blogposts.txt

AR AT DGR

ERttX£R Danylee E= EEHRN
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"post® : {
"title": "yet an interesting blog post®,
"author": "another blogger",
"body": "interesting content",

},
"multimedia™: {
"body-image”: body_image.png,
"body-video": body_video.mpeg,
Y,

blogposts.txt

WA F M EALHE S &I, Ef1#A post Ml multimedia Z50, (HA—E &R —
HF B mgig v, EATTRBIANE . ] HBase BIE UL, ‘B AT TR &R 5% post Fl multimedia,
(EJEBA MR, S2Fr L multimedia 5% —3:A50U%1, Bl header. body. body-image #
body-video, A EEHEEXETNIEAE (null ). 1EALG S RBEEE b S0 @A X ug, 4R
S AR SEPRIE OL IR B AE %S o HBase FIFEE AR AF s, S AT 27, AR A F
TR B AR o

BRI RAX P R8s, 155 3 HBase S245)91-F HBase shell i% ['E . 81775
I HBase €1 IS — 230U RGOk M T IREBIR R 2 B HLe Lo Ak, 7EX R
FIF 5L, HBase i TAE— AL I BRSCHIASE . AR L4 F #BOF T T Bl i HBase, 1]
PI#EIZ1T bin/start-hbase. sh Ji ZERIA M HLSLABI R 55 4%

554 ia szt LA, JE8h—1 shell i£4% HBase, 41 F K.

bin/hbase shell

SR A HBase 485 blogposts, HALEFIANFI%E: post Almultimedia, WITFHI/R:

$ bin/hbase shell

HBage Shell; enter 'help<RETURN>' for list of supported commands.
Type "exit<RETURN>" to leave the HBage Shell

Version 0.90.1, r1070708, Mon Feb 14 16:56:17 PST 2011

hbage (main) :001:0> create 'blogpostg’, 'post', 'multimedia’
0 row(s) in 1.7880 seconds

BMPIAREE, WF s .

hbasge (main) :001:0> put 'blogposts', 'postl', 'post:title’,
hbase (main) : 002:0* 'an interesting blog post'
0 row(s) in 0.5570 seconds

hbase (main) : 003:0> put 'blogposts', 'postl', 'post:author', 'a blogger’
0 row(g) in 0.0400 seconds

hbase (main) :004:0> put 'blogposts', 'postl', 'post:body', 'interesting content'
0 row(g) in 0.0240 seconds

ERitX SR Danylee €% BEIRNY
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hbase (main) :005:0> put 'blogposts', 'postl', 'multimedia:header', 'header.png’
0 row(s) in 0.0250 seconds

hbase (main) :006:0> put 'blogposts', 'postl', 'multimedia:body', 'body.png’
0 row(s) 1in 0.0310 seconds

hbase(main) :012:0> put 'blogposts', 'post2', 'post:title',
hbage (main) :013:0* 'yvet an interesting blog post'
0 row(s) in 0.0320 seconds

hbase(main) :014:0> put 'blogposts', 'post2', 'post:title',
hbase (main) : 015:0* 'yet another blog post’
0 row(s) in 0.0350 seconds

hbase (main) :016:0> put 'blogposts', 'post2', 'post:author', 'another blogger'
0 row(s) in 0.0250 seconds

hbase (main) :017:0> put 'blogposts', 'post2', 'post:author', 'another blogger'
0 row(s) in 0.0290 seconds

hbase(main) :018:0> put 'blogposts', 'post2', 'post:author', 'another blogger'
0 row(s) in 0.0400 seconds

hbase (main) :019:0> put 'blogposts', 'post2', 'multimedia:body-image',
hbase (main) :020:0* 'body_image.png'
0 row(s) in 0.0440 seconds

hbase (main) :021:0> put 'blogposts', 'post2', 'post:body', 'interesting content'
0 row(s) in 0.0300 seconds

hbase (main) :022:0> put 'blogposts', 'post2', 'multimedia:body-video',

hbase (main) :023:0* 'body_video.mpeg'

0 row(s) in 0.0380 seconds

PR A3 ER N postl Fl post2, QLDAYEEE SRR, 7EHIA post2 AUbREIRT T

5ET%ﬁ FrAE A T —it . RAEEEHA T~ [N post2 MEEIEE . FECRBEIE
B RHOEEARE B, AL 7E HBase B, $OBEANTTAE, S8 AL S 08 BRE B RS
XFEMCAE AN AL - i T BRI aE s fEE P N T R AR R 5

FERGSEEE , B TRAT] S S IR Y A v R AR IR -

3.1.7 HBase#IEZL A

#1f) HBase 10 fai A m ik Bl 1T shell, B3 bin/hbase shell Ffi% b 7Z<Hi HBase,
WA IRAIA)
TR ITAE S postl MHRAIEHE, LI .
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hbase (main) :024:0> get 'blogposts', ‘postl’

COLUMN CELL

multimedia:body timestamp=1302059666802,
value=body.png

multimedia:header timestamp=1302059638880,
value=header.png

post:author timestamp=1302059570361,
value=a blogger

post:body timestamp=1302059604738,
value=interesting content

pogt:title timestamp=1302059434638,

value=an interesting blog post
5 row(s) in 0.1080 seconds

blogposts.txt

LRI postl WP RIERIE . ZARMFHTA KT post2 MR, AT .

hbage (main) :025:0> get 'blogposts', 'post2’

COLUMN CELL
multimedia:body-image timestamp=1302059995926,
value=body_image.png

multimedia:body-video timestamp=1302060050405,
value=body_video.mpeg

post:author timestamp=1302059954733,
value=another blogger

post :body timestamp=1302060008837,
value=interesting content

post:title timestamp=1302059851203,

value=yet another blog post
5 row(s) in 0.0760 seconds

blogposts.txt

AT postl WFRESN SR :

hbage (main) :026:0> get 'blogposts', 'postl', { COLUMN=>'post:title' }
COLUMN CELL

pogt:title timestamp=1302059434638,
value=an interesting blog post

1 row(s) in 0.0480 seconds

blogposts.txt

ICAFIRE I AL post2 BIFRANG? BT LRIk B RAS, R B

hbase (main) :027:0> get 'blogposts', 'post2', { COLUMN=>'post:title', VERSIONS=>2 }

COLUMN CELL

post:title timestamp=1302059851203,
value=yet another blog post

post:title timestamp=1302059819904,

value=yet an interesting blog post
2 row(s) in 0.0440 seconds

blogposts.txt
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HBase BRI FUR BIEGHTRRAS , A ARIREER, TRAZORIR B2 AT, B IR BN E

AITHRRAS .

Fid X Sefii AR e, AT ARG — B AGR5)F, Apache Cassandra,

3.1.8 Apache Cassandraf{#E 771 57 9]

X—FKEH L —T71 blogposts FEFIDRE/R Apache Cassandra f—SEREAY M AiTHI

T, AR T it Apache Cassandra, | EIZEZEA 20 E I B 2458

4%, 7E Apache Cassandra i) H sk FLLIHT & 07 UG sk 554, isfram a0 F

bin/cassandra -f

5525 E s A)G, 1847 cassandra-cli Bian & P, WA

bin/cassandra-cli -host localhost -port 916C

AR RS ], AR s

show keyspaces;

WaBINREMHAMME 20 E =W 7Ear—=d, RIMNET %N

CarDataStore AUEESS[A], PLTE T A IA B E 8 AU EE23 7] BlogPosts,

/*schema-blogposts. txt*/

create keyspace BlogPosts
with replication_factor =1

and placement_strategy = 'org.apache.cassandra.locator.SimpleStrategy';

use BlogPosts;

create column family post
with comparator = UTF8Type
and read_repair_chance = 0.1
and keys_cached = 100
and gc_grace = 0
and min_compaction_threshold
and max_compaction_threshold

create column family multimedia
with comparator = UTF8Type
and read_repair_chance = 0.1
and keys_cached = 100
and gc_grace = 0
and min_compaction_threshold
and max_compaction_threshold

T AN ISR 1) 280

ERitX SR Danylee €% BEIRNY

schema-blogposts.txt




)

3.1 &7 SQL & H4+ A4 55

3.1

Cassandra> use BlogPosts;
Authenticated to keyspace: BlogPosts

cassandra> set post['postl']['title'] = 'an interesting blog post';
Value inserted.

cassandra> set post['postl']['author'] = 'a blogger';

Value inserted.

cassandra> set post['postl']['body']l = 'interesting content';

Value inserted.

cassandra> set multimedia['postl']['header'] = 'header.png’;

Value ingerted.

cassandra> set multimedial'postl']['body’'] = 'body.mpeg';

Value inserted.

casgsandra> set post['post2']['title’'] = 'vet an interesting blog post';
Value inserted.

cassandra> set post['post2']['author'] = 'another blogger';

Value ingerted.

cassandra> set post['post2']['body']l = 'interesting content';

Value inserted.

cassandra> set multimedial'post2']['body-image'] = 'body_image.png';
Value inserted.

cassandra> set multimedial['post2']['body-video'] = 'body_video.mpeg';

Value inserted.

cassandra_blogposts.txt

P H, BEBIMER I T . B PR BlogPosts HAS [A] 9 EHE .

.9 Apache Cassandra#{iEZ=if]

BEARC 48 % cassandra-cli, MATHHIE Blogposts A, ABA T LI

postl EHE, WIFIs:

get post['postl’'];

=> (column=author, value=6120626c6£f67676572, timestamp=1302061955309000)

=> (column=body, value=696e746572657374626e6720636f6e74656e74,
timestamp=1302062452072000)

=> (column=title, value=616e20696e746572657374696e6720626c6£6720706£7374,
timestamp=1302061834881000)

Returned 3 results.

cassandra_blogposts.txt

PR A1) multimedia 5155 post2 B9%1 body-video. Arifl 4SSN THIXAE «

get multimedial 'post2']['body-video'];
=> {(column=body-video, value=626£64795f766964656f2e6d706567,
timestamp=1302062623668000)

cassandra_blogposts.txt

ERttX& & Danylee % EERRN
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3.2 NoSQL HUEFMHIESHE

A 2472 P i) FIS 1) NoSQL Eitli AEAit A 7 fEHREE, (HAE SERR N H T BE G 22
HgmPEiE 5 32 MR NoSQL. NoSQL i A7 27 L XA A [R], gz 1 RS sl i 2,
BN, Aid—BAEN T, *H#E U Python, Ruby. Java A1 PHP IXA£ M = e dnfis 5 150
NoSQL FA## A SRS S o AR5 A 4 A R ARAS A i Thrift F1— 20075 0915 5 45 IR 51 J
K, AWM EHATETERE S ITAIEE, WA TH5 B R E4E Qo i F = 0k i dn FR i 5 F
NoSQL %2 H.,,

3.2.1  Thrift

Apache Thrift 2R ESIE T RS T EAESL ©RRIEARS %, FkIEREE S Z M
PR H 2 H MRS . Facebook ¥ & T Thrift, 1ija I,

Thrift ] CH . TR, 2%, [HNMIETT Thrift, J55% T IPIREA .

(1) %K Thrift, Hihik: http://incubator.apache.org/thrift/download/

(2) fif FERACHS

(3) R MR E I A FNEE%% Thrift, BIFAAT configure, make F1 make install,

(4) 95 Thrift il55 € Lo XS Thrift PEREZMHRT, TR B RIRZEE L.

(5) {1 Thrift Zidfas A= R E T 5 BOFUS

— VI igs . Tk, 1217 Thrift IR55 487 H Thrift & P i RS 45

X248l Apache Cassandra 3% #f 3743 Thrift i) NoSQL 774, sii/F AN a8k i Thrift 2 5%, 1
R HPAERE MR T R P, SRIEE P ERA Thrift R IEULAS/INT A2 — 2045 5l
RN ZME T I E

3.2.2 Java

YER—IT "I MgBRIET, Java BT 8000 H MR, (FARIB A TE0CE Ui 22 .
A4 MongoDB Fi1 HBase [ Java 3Kzl &2 25 %

MongoDB'E J5 ¢ #fJavalk sl . T EIRSNAN T fft B8 Z M N ZS, E ViR : www.mongodb.org/
display/DOCS/Java+Language+Center, iX/MIKZ) HAL & —ANJARSE, B AP, FilrRA
I 2.52Y, FTRSEIARSMALIG, REERIERN A classpath Lk ol DLEFH T,

BT ¥ 7E MongoDB L4 # i —4~ logdata 6. B Java WKahi%E FEHEEITRY) H4E
AHETA TR, TS A R 3-2 iR S B,

© BEAFNS, MongoDB 1 Java SR BT MASE 2.8.0, —F#HE

ERttX£R Danylee E= EEHRN
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J RAGEE 3-2 51| MongoDB %4 logdata 1A JLE Y Java F2)7

import com.mongodb.DB;

import com.mongodb.DBCollection;
import com.mongodb.DBCursor;
import com.mongodb.Mongo;

public class JavaMongoDBClient {

Mongo m;
DB db;
DBCollection coll;

public void init() throws Exception {
m = new Mongo( "localhost" , 27017 );
db = m.getDB{ "mydb" };
coll = db.getCollection("logdata"};

}

public void getLogData() {
DBCursor cur = coll.find();

while (cur.hasNext()) {
System.out.println{cur.next());
}
}

public static void main(String[] args) {
try
JavaMongoDBClient javaMongoDBClient = new JavaMongoDBClient();
javaMongoDBClient.init () ;
javaMongoDRClient.getLogData(};

} catch(Exception e) {
e.printStackTrace();

}

JjavaMongoDBClient.java

f#iff] Java 5 MongoDB 2 H AR # RIS, A&7

i N>k /& HBase, ZArif] HBase 11O & BIH4F 1) blogposts H4, HEHF T4 JAR X
FHEEATEINE] classpath H

O commons-logging-1.1.1jar

Q hadoop-core-0.20-append-r1056497 jar

O hbase-0.90.1.jar

Q log4j-1.2.16.jar

OIS B 3-3 IUREF I T blogposts H postl FREFIVES .

ER#t X4 R Danylee £ EEIRIN
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J REDEER 3-3  JEHAIALIA) HBase Y Java 27

import org.apache.hadoop.hbase.client.HTable;
import org.apache.hadoop.hbase.HBaseConfiguration;
import org.apache.hadoop.hbase.ilo.RowResult;

import java.util.HashMap;
import java.util.Map;

import java.io.IOException;

public class HBaseConnector {

public static Map retrievePost (String postId) throws IOException
HTable table = new HTable(new HBaseConfiguration(), "blogposts");

Map post = new HashMap () ;
RowResult result = table.getRow(postId);

for (bytel] column : result.keySet()) {

post.put (new String{column), new String{result.get(column).getValue()));

¥

§eturn post;

public static void main(String[] args) throws IOException {

Map blogpost = HBaseConnector.retrievePost("postl");
System.cut.println(blogpost.get("post:title"));
System.cut.println(blogpost.get("post:author"));

}

}

Tt Tava BOPIAMCTSREBIR , TRl TARSEE A R —FhReis o

3.2.3 Python

HBaseConnector.java

Python,

AT MongoDB %) H :E £ FE 45 vh %% FH i Python, iX FLFA 283 55 4#b—A> Python Y HI)F . iX

K, H Pycassa 3B Python 55 Apache Cassandra (32 H. .
B 4G, M http:/github.com/pycassa/pycassa 3K HU Pycassa -4
SERUE, R T THX AT A Pycassa:

import pycassa

Heds, #HARH Cassandra IlR55# (—& et 5e/a sk 4% )o
connection = pycassa.connect('BlogPosts”)

# EUUG, WTRIZRE post Bl :

column_family = pycassa.ColumnFamily (connection, 'post’®)

RIFT get () TR b BrA 51 i 2 -

ERttX£R Danylee E= EEHRN
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column_family.get ()

AT DEATHVE N Z UGN get () Jrid, XREAT DL G (AT R 1 997
3.2.4 Ruby

£ %) Ruby, FIEHE Redis & P pIFl kA2 . Redis ZHa4E AL S T K FISCER AR
B, Bl redis-rb git B, W redis-rb, W FHIR:

git clone git://github.com/ezmobius/redis-rb.git
cd redis-rb/

rake redis:install

rake dtach:install

rake redis:start &

rake install

AT LUK R %% Redis gem:

sudo gem install redis

R redis-rb LUJF, FTJF—> irb (interactive ruby console, 3¢ H.3\ ruby fix447 ) 23,
IRJ HEHERIA 1) Redis.

W, i require 4% A rubygems fil Redis, 41 F /K.

irb(main) :001:0> require 'rubygems'
=> true

irb(main) :002:0> require 'redis'

=> true

15, WA Redis IRGF A8 IELIETT, SRJA S0 —A> Redis M GORESLR S 47, WF PR

irb(main) :004:0> r = Redis.new
=> f#<Redis client v2.2.0 connected to redis://127.0.0.1:6379/0 (Redis v2.2.2)>

AR, FIH books A RN 1 BB HIFTAHRZE .

irb(main) : 006:0> r.smembers('books:1l:tags']
=> [!!3", |!4!l’ n5u, n6|l’ nlu, |!2!l]

G R ARZE 5 FIARZE 6 P A A (S B A SR #9011 ):

irb(main) :007:0> r.sinter('tag:5:books’, 'tag:6:books';
=> ["1%", "2"]

BRI 24N, WREIBITFZ & ayAsif), AR . ™m0 e — 0 7
PHP 5 NoSQL 32 .,

3.25 PHP

Pycassa &7E Thrift F#24t 7 —)2 Python #1%¢, FI'—#, phpeassa 7E Thrift F2fit T —2
PHP 2%, AJ ITE http:/github.com/hoan/phpcassa T %% phpcassa.
H T phpcassa, ZLETIf] BlogPosts 5 post FIEINITA FI RF TS, 14 T X

ER#tX<5R Danylee E= BERIN
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<?php // Copy all the files in this repository to your include directory.
SGLOBALS[ 'THRIFT _ROOT'] = dirname(_ FILE_ ) . ‘/include/thrift/';
require_once S$GLOBALS['THRIFT _ROOT'].' /packages/cassandra/Cassandra.php';
require_once $GLOBALS['THRIFT_ROOT'].'/transport/TSocket.php';
require_once $GLOBALS['THRIFT ROOT'].'/protocol/TBinaryProtocol.php';
require_once $GLOBALS['THRIFT_ROOT'].'/transport/TFramedTransport.php';

[

require_once $GLOBALS['THRIFT_ROOT'].'/transport/TBufferedTransport.php';
include_once{dirname{__FILE_ ) . '/include/phpcassa.php'};
include_once{dirname{__ FILE_ ) . ‘/include/uuid.php'};

Sposts = new CassandraCF('BlogPosts', 'post');

Sposts ->get();

?>

phpcassa_example.php

AT Z)E, BAPRE— T A= NE, IFREE T #4755 NoSQL schema [
CiE ke

3.3 I

ARFEANH T NoSQL A H. | Vil 5A i EEAME S . AT 2] T A A A FPER NoSQL
T#fi# . MonogDB. Redis. HBase il Apache Cassandra. 3G T WA EATERE . DinlZE

SER B FAE LA OB

2GR T AT, e TREH R e T P i st . R IL A TES e
PIK Java, Python. Ruby Fll PHP & 'y . WESPEME b AMETER, AN e AIATT, miH
AE e R ZHEEARBAERTFE . F T ok—F08 41 NoSQL 4544 LK T (1A AR S AT

ERttX<&E Danylee E= EEhRIY
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%9 H

NoSQL Eii]

BRARAT i A

T CRUD #/E

A1) NoSQL 77-fi

B ACHSC i A fi o 7 B i
B SR

55 FIE e B ML PR
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5l s
PRRAF R 5

FEAE

Q I ) 51 R 2R A A7 A A

Q SR A Y AL A

Q B AE AT ARG R AR A B/

O SRR A —BUER SR B4R schema

16 51 B84 P B A T B — AR S R B . Google A AHIUAY T RS I H—24 1
%, T Facebook . LinkedIn Fll Twitter 254t 32 X 2% 5 Sk i) & R I B A TE Iniid T, e
fi172 NoSQL Hifir it T, —m#MASik, REEERFINBIREC B, BALHE, A
A EFILLT LR Google FFRiECRIA ZE, BAITABEI AT KFLIX,
O The Google File System. http:/labs.google.com/papers/gfs.html (2003 4 10 H ).
Q MapReduce: Simplified Data Processing on Large Clusters. http://labs.google.com/papers/
mapreduce.html (2004 4F 12 7 ),
Q Bigtable: A Distributed Storage System for Structured Data, http://labs.google.com/papers/
bigtable.html (2006 4% 11 H ),
XU ANA T Google R T A RLENFLL, B T Google Earch. Google Analytics
1 Google Maps 25 AKUAEE KB ™ i 15 Je AT B o i L ANTTIAEE, BB FIOR R e BE A4
IEERERAF R B (IEit i — B LRI ), (Rl CRUERICE 75 BRI ) 0 Bl 73
AL . Google HYIESCIRIZE T AMTRYZENR], Hrh (04 3 NS0 32/ .
O BN M S RS, REEREY BB Z AL o ARG REER X, 74
FAEEZA G L, B s T A R R BLE L
O BURAFAELT N B ZFRIE . ARG OC R BSR4 10 A L i R G, B
TR AT R A, BRI N A5 AR RE Rl HTE MU R 3R
Q Bodfa sk By 00 SRR EAHRR B s T8 E TR, AR RS IRTRER, REE
B R o AR AE R AT AT, RE R SRR . YA BT A
PRIB TS, I RERE AR 4 E AL IR R
Google 7 SN AR FH 25 , WNIF R GEREAE TTIRAOIR £, IR TFUR™ AN e I 7 5 A
ami, wEA T —HEA ABE B e SRR E A . HeHP A 44 B9FE Apache Hadoop Rg,

ERttX£R Danylee E= EEHRN
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e — T, WL T Google JEAIHALA Y 58 B AR . 2004 4E 2 2006 4E (8], FFIRIE 751 % Lucene
F1 Nutch fAl4H A\ Doug Cutting % T Hadoop Wi H , - H 2 2L Hk7E - & Nutch i 72 H i
NP RPENE, J5ok, 7E Yahoo!) TREIM . —LEFFIEBIMAH A K Hadoop FHHF I ZHE T,

Hadoop ML, AR T — 0] IEAE AR E U6 . SIEERT, NoSQL iz ghitiA
WrAREE i, TR KU Hadoop MYMEHRE, A UCINTE A RBRIEAN BT 1 el . Xy i
o, REEHBA ER A WIS SRS, SURBIRANIR a8, METES SR A hes)
F b, N T IEFACHIIRE. 78 F I pE T B, JRAT S >0 S S 1 n) 51 558 e 1 IS 2 At AT

Doug Cutting #7745 ¥ 323% T Hadoop #9 & & &, TR BUZ X 44K 7
7] : http://research.yahoo.com/files/cutting.pdf.

4.1 (ERE[E5IRIEHEE

Google Bigtable Fll Apache HBase ( Hadoop f)—#B5> ) #RJE T 1 m1 51454824, Hypertable F1
Cloudata W2ttt EATT&AME, (A EILFERFAL. A9, ROSMREX e SCeATr gL
B

TEA RIX— IR E RN L, OC AR BV R R G AOME S P AR [ o ¢ R BRI P A8 2
£4 (RDBMS) 2R TER 2R R . TAEPHIRIN . K% EERHEMES, HhERA
FINES (NSRRI ENTZ IR KR ) C AN B LS T B R . BrLL, FATE
Se )\ RDBMS (HL AR &, SRR S E R P, XA R R B &Fih F AR R, FRATTHE At
SFRA RIS BT R AR, FT R

411 (ERAXARBEEETRIFEINT

7£ RDBMS B, SCARMY @A AEFA% 15 rh  BITSEE AF, JCR Tl s i Ay (A 474
TERFEFTA SN, K 4-1 FiR.

XA FAE AT 551, fF RDBMS HEGIXANRAT, B LRFIEHERA, tin, 4
FHNE R VARCHAR A1 (AR KFFFRAL ), i ZIP 51 KA (£ E G ZIP RS0
B, Bk a3 {E( B NULL ). 61121, Jolly Goodfellow X 1~44 7 HL ¥ 7 Hha] #4( middle name ),
0] 8] 44 —%1 B9 A NULL,

WHAFH T, —4> RDBMS £ SA AR5, ARAILTF], FgE 28 LTRid®. B
A2 BLARAE T 80A AT, (R IR 4 K BE T ie S B ViR BHZE , BRET]A—2
Rk, teanZe itk

P BAFIEAR LS, (EETTE B ens , il — 2@t . SR v R R i Mk, S
BYIEi. WINsSHEtE, BAAGHEdE, BatEy LT, (R0 BB E M i (E nT fe st &
null, AL, JEMEMISEZE, HEmEEIEE (KEPICTR(EN null) FPTREMERUE ., B

ER#t X4 R Danylee £ EEIRIN
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BRI, AR RE AL MUR AT 4-2 XK

7
il RF5 DY
. : E£5%
& 1Al & ok ZIP A AR)
Jolly NULL Goodfellow 94301 D
Happy Nice Guy 94401 D
Rows
John NULL Doe 10001 R
Jane Lily Chiu 10001 D
Ajay NULL NULL 11375 NULL
v
K 4-1

= i LA A A LAY
A il e Prittbht 2P /MR N | [ 130

K 42

BAE, (BB AT AR AL, /R EERE 2 AR A S TOAS B RO OB . AR —A> =4 Excel 4%,
B S HERATR] . (ER R ORISR I TR HES A% . YE— F IRl 4-3, LA TR T =4
Excel #A& 14 2 HE

ERitX SR Danylee €% BEIRNY
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BIREA BRI, A AT
W, MHAFERRA RO, ST RER . R, fi] RDBMS b AT REE R 2% !
X LB PRMEVR AR I

= &
il
R
eI
>vlmz
e}
i
=
I
z
%
~
\i\:ﬁ
5
N
NS
H.
=
3
v
%
B
=
5
poca

4.1.2 FIEHEEX tERDBMS

T, A ERHENE R PR E B R — A BT B SRR/ . RiTTEA T RDBMS, FiAHELge, 41
B I 1 FE A 0 A AR 2 TN

TG, TS EHEE f IME T RTI schema SE XAYTER, JEWIBEE IR KR, ATLIRAS)
MRS o AE— B0 ) SR 2 b, Wi AR ARSI . B AL F, 45 B2
A OCEE, (ACEREHIER , SR B AR, D IARAE AL S A TR — 51
X PR A AR . T RE SCRYBIR B, A RS EARERRE, tBARSIRK, At dahiss,
TRro g, A BT 4ERS schema AYTTIEJEVE . 7EX BB, & Xk . Mk i =451
BT

BRI HLAYF % 5 RDBMS HLAYFIMIL . PO AR e A7 2 32 L 2 il e X T, 9
HAR EARXSHE#A . RDBMS HEYSE X T BEAEGERIRERIEA, ms s . ST LTS
EBZA, 500 AT B2, B vl AR A A = 8L kA T

TSR PR L, RAESER RN, A SR Null (EAS8EE. TR 444,
g T BRI XA S A

ERttX£R Danylee E= EEHRN
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H# Hhhk Tt
first name=>"...", it dir=>"..",
last name=>"..." AP veg/non-veg=>"..."

Kl 4-4

VENFERRERAS , FVEBHRERR T X g Al 2L AR AT, 38 9B BRoTAS  BUs fRAF 21
AR o PRI, SRS WS R, s A R S B R, anfE 4-5 FR

IR 4 Htik (R
© first name=>"...", it dir=>"..",
last name=>"..." AP veg/non-veg=>"..."

t8

t7

t5

B 45

TEMVBRAERE DT T, BRI AR I RAFRER, MRS AFRERT . SRy Ty st
9, ATLVRAR VB T ISR AT . NI, SRR A REZ G ila Lo TrBEfE—bRiRsl
BaErP I —1Tic st TICF AR, B, BlnaporBlmdl, dRas TiEsnfh.
Pl 4-6 XKt 1 SE B 5 UM T AR R A A

HVESCHE P AR B AE AR b, AN TR RS, T AR R s AR . AT
AR B Rl P — B AT AN TR P I 268 4 DT B A, DR BRSO AR AT —A, itnT DL T i
HART.

@ RFAGH 42 7 PHEAN-% HBase £H), #HA # AR AR T HNE,
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it it i 4,
9
t8
t7
t5
fifg A i itk
t9
t8
frig et Rl Wit
9
t7
K 46

4.1.3 FIEEE LMEB/MEXM R EMRS &

SV e S BAT R R PRI ER, BRI B, (A5 AIRIE . 51 FX AR
AELE BRI AR 2 ¢ R AEE R, SEMIFZ A schema, BEFLX A, AR ST A
LT, M HE R RSZEW R, EIUSVRORE R SR R O, R . R IE R
BER BB TR . P2, (A IERR A TH AR L T RA B E %, 402 RDBMS fF 4
2, RN E . AR E IS EE Y R A, AR RDBMS ROELHK.

W, USRI R GRS WG R A S T . MR, B AR, SOPROCIRAA
e B CHO I AEZH IR — o0 o B EORAFME— LB vh 58, (AT DU 75 8 . A7 Semtff 2
RAEE AT AR B EL, AN id R 2B s P A ik AR
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A HE 2 1) R BORIE T Google BigTable, HE Ji & SUHRBERY . A . HrAAkim
ZYEIA PR

@ “Bigtable: A Distributed Storage System for Structured Data,” Fay Chang, et al. H
0SDI 2006, http://labs.google.com/papers/bigtable-osdi06.pdf. & =¥ “HFEAEA”
¥ ik A F L Bigtable: “Bigtable Z a9, oA X ey, HAE, SLEGA S
BR gtk . et ARG R ] GLAEATRE . Sl AR nt R mRARER P 9 A AMEAAR R R s
ENES &

KB —NZYE BT R AF T, L2 ISONFEAFRIT .

{
"row_key 1" : {
"name" : {

T, )
"location" : {

s

"preferences" : {

}
b,
"row_key_ 2" : {
"name" : {

s

"location" : {

s

"preferences" : {

}
b,
"row_key_3" : {

}

RANZISERATHE, ME—FRRSEAR T B — 2RIl St T RBER SRR FiTE—hE
T =GR, GRS ALERRLE . EATEGRE R W T R, IRATBEC A RIAE =R
SEIIWRRRT . I TAITIA (F—30ER ) RIBIRTREARTR], NIRRT 8dES =R T i
AR A =28, BFRAE LR SR

{

"row_key_ 1" : {
"name” : {
"first_name" : "Jolly",
"last_name" : "Goodfellow"

}

ER#t X4 R Danylee £ EEIRIN
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}

+,

"location" : {
“zip": "94301"

Y,

"preferences” : {
*d/r* : D"

}

I
"row_key 2" : {

"name" : {
"first_name" : "Very",
"middle_name" : "Happy",
"last_name" : "Guy"

1,

"location” : {

"zip® : "10001"

e

"preferenceg” : {
"v/nvt: "V

}

1,

.

e, IR, 55 =2 0T LA S N RIBRRAS 50 O T 2R MR, (AR R RO R
IR TRERRRAS, SRJE 4 i, Ui Jolly Goodfellow 7ERFZ] 1A T by R EMiH , SRISTER
Z| 5 NBUEMB I BEAR TR N IEMGE o XA TEE R B SRR ARARIXAE «

{
"row_key_ 1" : {
"name" : {
"first_name" : {
1 : "Jolly™
}
"last_name" : {
1 : "Goodfellow"
}
I
"location" : {
"zip": {
1 : "94301"
}
}/
"preferences" : {
"d/r" s {
1: "Dv,
5 : "R"
}
}
}
}
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DAL R B ) 2 DS S5 2 £ B 9 4 R T S B P T A SR BEARRE B RE R4, 1E8AT LU
352 Jim Wilson A9 SCEE, FRiifE “Understanding HBase and Bigtable” ( Fff# HBase Fll Bigtable ),
Hiht A http://jimbojw.com/wiki/index.php?title=Understanding_Hbase and BigTable,

4.1.4 Webtablets 5

Webtable HIRAFAEITUBE] A TTREIAS , AR ACE XA MEBIAR, BRI EEEERTHE
JEJENTERENN . Webtable FeA% FPAEA I 5T A2 LA B DUTRITAR G @ 1 o ok S8 Ja M ] L5 | T e
M, BENAER MIME 2881, XA 75— IR BLUZAE Google A ¢ Bigtable HYBFFEIRCH .
Webtable {5 FH % 11 44 2 ] URL YE1 74, %7 URL iy www.example.com, DX/ 1 748 com.example.www
T 1) 5 BSHhe e A TR R E T AT RO . BTLA 24 URL AEATHERY, 5 example.com [P/~ -15k
% (Heln www.example.com Fl news.example.com ) FHI TS AAGEAEDL ML ARIT OO B o XFE
A AR AL A G Y N A T 2 Sy — 2

WHEAHLT, WA, BSF MIME 88029015, HBESBAIERUIL TH R, nEl 4-7
Fi7s o

fiot 210 P i mime
COM.CNN.WWW 9 cnnsi.com
t8 my.look.ca
t6 "<html>..." my.look.ca "text/html"
t5 "<html>..."
3 "<html>..."
K 47

Bigtable [1F Z TR SEBLAE SCRY 0L T Webtable 1515, 5l HBase 444455 H ,
Hudik . http://wiki.apache.org/hadoop/Hbase/HbaseArchitecture; Hypertable ZUHEAHISCRY , Motk .
http://code.google.com/p/hypertable/wiki/ArchitecturalOverview#Data Model,

HER T 3SR R RS2 5, RIS HBase AUTE FIAEAEIATY . E51 %417 T HBase )
A3 AR B AR R SR X T i Web RUBAICHE R Je— MR A B A

ERttX£R Danylee E= EEHRN
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4.2 HBase %R TEHEZEH

— ML) HBase ZEMER T HBase A5, b iFHA—LEH0 0y, 2 DRAHE— 0 A 20
RSy, HIREATHCEFIR D . ZA B anlal 4-8.

SRR XERR

HBase 7258 M T M, 88 A — A EHUF—ZL AL, 185K range server, J3 shiif, FEHL
Y545 range server Zrfii—4H X [A], B E—AMTIC R E FES, 1Tic R ErE—fr
P WNSRAFAE A XA B A e SRR TR B R B, X A2 a3 s A3 R X a], Frid sk
TEX IS BT Y X 1] 2 [B] 43

RZHIVEEE—HE, HBase HEIER A SITFIE—& . NI X b Bk R A4
G RRAESF IS BIAFAH o Al FIER)Z 2040 SO R GBI BE SO —— X o ik 4 B p) 74

K 48
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HBase £%¢ T —)Z1R MM APL, 0 T XIRZ XM RGEMVIN, G EER TR UInEEY
RSO

AKX ERA NG (BCEULEZRAF ) 1 WAL (write-ahead-log, ¥15 Hii ). TFmEsglid
AR T RL (http://en.wikipedia.org/wiki/Write-ahead logging ), WAL J&7E 8 78 22 4t Hh {3t s 11k
FHEAME (ACID BUPHANENE ) BU—IRFEAR . WAL 3 WL TR SR E RS, FE7HATHIC R A5
PEIEZR S, HIUn PostgreSQL Al MySQL, 7E HBase #, & Ui fE/ P AEE SIS WAL, &M
WAL REFEF-PERE, (HAE BRI ST e R AR B T o AnSRTFIE T WAL, S A X [H]
HI&ES Hilk, RE5E AR N WIS, BdESh AR, FFALREZ
DA AFAET . region server X 8] AAZ CAEIA TN E 4-9 BT .

Region Server

-

Kl 49

WS 725l HDFS ( Hadoop Distributed FileSystem, Hadoop /M XU RS ) mY0AE=K
YRGS, MBaFEMERIESY RBRZ A28 . HDFS B, —4> namenode F1—#H datanode
TR E5FEE 5 25U F HBase S50 E#E 22 IR S5 A range server BB E o XFHEHLT , HBase
H A G PG SO 2% %) HDFS 1Y datanode |, HBase ARG APL T 5
HDFS 5884, FrLACHERSE APL ] LG iJe HBase MIMIRIAY HDFS SCAFMIAZHHI Ao X4
APILiA Ff HBase Joat b A s LAY SO R SGE . Hin HBase 1] LAf# ] CloudStore, ‘&R &
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J& KFS ( Kosmos FileSystem, Kosmos X ff%& %t ), 1fidE HDFS.,

forge.net/,

@ % %A % CloudStore (47 &2 KFS) # W %435 ¥l http://kosmosfs.source-

B T F oy A5 XS R G MA7 4%, HBase fERFIRFIFH 2] T AR & S T H . 7
Bigtable IJIE3CH, Google KX AL EFEF 44 4 Chubby, YE Google HEAl B iM% .
Hadoop W83% 7 — M ELFXT R B i, £4°8 ZooKeeper, Hypertable U A — S BIYHE A%
a4, 454 Hyperspace. ZooKeeper SE#FiH 7 H1E HBase HRFIHTYG, 71 odbFHI & - HI
BN

SH—YKIJjn] HBase B}, & umsicifiid ZooKeeper Vila] A~ H 5% -RoOOT-Hl . META, iX4LH 5%
e A X RS A B 5 B o -rRoOT-ZEHIUTA . META FRHXMES, .META SCIR4EY
M P 2SR (AR 2R ) HCMER . B P i Z Ui A T8RS, #7580 ZooKeeper
#L_rooT- H%. #RJG M -roOT- H ¥ E M BT R A . META H%, .META H3HRME T MFTICRA
KA XA, g FHXAME BTk, PRSI E—f 78R, &P RS E
XA =R AR . FNEEE PR AR — A A B A AR B GRAE, SRR PR P ity e 2
BT, AT LA E 5] region server, HUATEIX )R] . X RIAE s X (0] JC i iin]
FITEOLT , ASEE ARG

FEAN X a3 H AR ) de/ M RER AR IR, BT AR RATIC S AR T B, R A TA R T4 T IX 1)
FRIRAFRITT

F5x L, BEHE At i A HE S T B RUER L 2N A 5E T, BATTER S Bl AL
ISFET o JE TR HLIA S A 21— S AH O Y = BRI R AT B INZE A, IR AT ) SR
27

4.3 HETFERNARHLE

FT T M P M BEA 28 T SCRYFEA#% MongoDB,  F— 3R AT IFRIFER

MongoDB J& CRIAEfit, SO ES . fEMES L, ATROANES R R R, At
B IAXT schema FATHE IR, XEMKREAR . —MESIT UG SEM Y, RahT
EFHITAERNET], F—DEE SRR L. A M2 R, [HNFHIEUN®
Fiefin 44 25 [HR RN A0 2 R o

SCRFEA#A BSON %320, BSON J& JSON ZESCRS I i il il =, S5Ha 2l £S5/ (B X .
BSON /& JSON fy#B4E, FiAMSCHF—SedR ) HeaniE k=t . bl gcs fn H 3 . A4 SORY#D
H—ME—FRRAT, IR B IE A A Bea BN S 2 ME—FRRAT, 7TLLH MongoDB A= 1%, H
R T4 1D L5 FtniKl 4-10,

ER#t X4 R Danylee £ EEIRIN
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—— A —>e— PLERE —pe HES >e— f[iEE —>
K 4-10

MongoDB HJ4K S FI1% i /17 ] BSON Jtty p RIS, 20 &s 47y SR By S L #
Y. 53—J5Til, MongoDB 5 #i Bifif BSON %3, Joii/y¥alfk, [AMEES T #SMYIT8 . Kol
TEAL AL AR, FRRATAA R A — SR, IR T T 1R RE .

BSON 14 Protocol Buffers A5 ?

Protocol Buffers, # B} X AR protobuf, & Google 1 T 52 I 3 2 A% 4y i 3+ 25 AL BB HEAT %
g 77 R Google € kAT PT A W3R 6924298 F ( Remote Procedure Call, RPC) F= & #44
XK., Protobuf = XML £#L, ZZHLAEX, 22k XML £, #. # Fx., Protobuf Z&
=TGP LA ARG ALE], TTAEF S5 PR . £ % A & protobuf #9 R A5 ] :
http://code.google.com/p/protobuf/,

BSON #e protobuf 4948 Z 4 £ T EALZE Z Ao F & F L 89 S ABALH] . 203 L EAE X Fr T
5K, 5 protobuf 48k, BSON £ ML % 55 , X AF3E 32 T R &M, 1245k & T B %% € 3L schema
8RR, A% BSON #= MongoDB # %k, 1252 %4 7T VABL#H MongoDB 1% Jf| X #444 X, .
MongoDB 3K %) & | T 4= MongoDB JR 4% X Z, 12,2 BSON /F 5 L4 T VA kA, &
% A % BSON #) R %37 ¥l . http://bsonspec.org/.,

f PEREZ 51 % MongoDB B HY— PN Z LS . T N AEUN SCPFROAAA E A AR 1 3 s
i_l»IE//f::o

431 FRFRE SCHFEEE

NAF RSN SO — B 5 19 70 B4 SCHF R REAU N A, BT BB SO IR AT 5 | A — T
AT ARG XAE, W HREFF X SE SR By, AT B EA AR BN — 0. 5—H
MREELE S A LE, X T AR 32 /O PERE. ViR RHRAENAF LRSI HIRZ T o BRILLISN, 1
Un Linux S84 R S0, BAFRISCURR NAF XS T INAF TUGAF I —aR 0y o XA XT N I8 4xiF
W1, FAR R GUGAT, ARG ARSI

MongoDB YEFEHINFEWEH SCIFAERE, XA RIS ARIEN] , (EUR it a7 —2e52md . 155, W
AP SCPFRS N BT S0 B R E R AT RV R AT, B AT IUAR . FUC, i TS A7
SPOFARERT A A E R G LRI RIRE R SUTAR, FrAGAr 2 E R Gl . = T AREIRAF1E S
AR, fPASBEFTI, ZFE R SHRIEREA RN . B=, IHTTHsME,
MongoDB HH A A7 st RE I A il FHNAE, X UEWTaE i 4R ALY RAM FI23- SR A 1
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PANTEAT IR TF MongoDB HYTERE .

INAELE A —6BR ], He il MongoDB 7E 32 i 245 I $dli i KIEARE T 2GB, 64 Al
i LB XA B

BAIRE RN SR ME— BRI LA BR L 5E SCRY R/INAT MongoDB IR 45 il LAZS AN B S A 4k
1, A SCRUORAER T 8MIB, X UL AE A ] MongoDB fEf# KN4 . AnSR A% KT 8MiB
FYSCRY, SEEL GridFS. BLAh, —AEAEZESLHIBRIA RS 24 000 s 2sii], BNMER MRS
S =AM zsE, AR ESBRAA N RS, W—EIEE R 2 A9 8000 MES . X
ZRBECEEH RS T, WERIATREE L, T LIRS 4 25 R, 8 24 000,

e 24 23 RO ABAT BRTRISE I . BB w44 25 [ RREE 5 L kB MongoDB H& 5| H]
BRSEEL, A BTN 8kB. ARG T &AMAM 225 0], TCIRAERIBEERG], BN
SEBEREL 22 5 L kB BRI mydb B 44 25 [RHRAFAE X mydb . ns H1 o & mydb . ns iXFERY . ns
S RANREB L 2GB.

AT R/ B R BR T B 2 ORISR, BT LA T iR S MR S AT T R H e

4.3.2 MongoDB&E&FfZESIEHIEmM

WA B Eit 2 4R A B D B A, T AR S e — NE A il A 2R R Fp
PG . ANRRIR A BARIR A AE— RS MRT I E 22 . — MRS EENR R R [ O R
SR TSRS AW ., WREREEEN, ISR, ®WgaBIAEES, KR

ABHEE R ATRE TR G, EE 2GB il E K/, XFMEN T T LA e R ES
MongoDB & i AR TUE LIF K/ . AR RIT0E X K/NG, IHEdE SR, 1H
%4 FH LRU ( Least Recently Used, i /Ml ) BE#fE . e B A RO iR LIFO
( Last-In-First-out, Jiiftsgi ) JEN,

TME S A% LRU SR AR, #Hi59 :
http://en.wikipedia.org/wiki/Cache algorithms#Least Recently Used,

A7 MongoDB $E5HY_id FEARART. MHh, SCRREMTEYE LA AT LIE CRT] . Al
i, SRA SRR S P _id i AR R ], U E AR A 6 LIFO P ( BIMA AT ). Hirks
YR I, AR AR SMIB LAY e sk BB I A T

MongoDB it TSR AYERE, [EHACHRAE AT FErE

4.3.3 MongoDBAY ] S A A 14

MongoDB Ff A BJEEE T, WBE SOF LB iS55 s B EMBRES S0 . DR AE T
BlA— AR, WA TR o . RAHCA Modifier Operation [{455E — I A Ffit

ER#t X4 R Danylee £ EEIRIN
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T

@ MongoDB 4 & % #7 2 LT 4= F — % modifer operation. H
$inc: BEmFEMA

$set: XA FHA

Sunset: MRFE

$push: ®FHiE L

$pushAll: & FHiE m—2a{A

$addToSet: WEAME| KLY, FH G RFm
$pop: MIRHLKRETE

Spull: % —/Ma, MRFHPHHA EELE
Spullall: 7 —24E, MBRFE PR ERTLE
$rename: L FH

[y Ry oy Ry Wy oy

SR PR ES GO 2 SRR . BURERUEUR , Wirbn A2 A ST

MongoDB ERINEE /Ml — UCmE AL, Bt AR T A Bt 2 10 S BIRe e b o PIRERT
ZI), ARMIEEDRAR AT RE BN —E, TR i PR R R, (EX RS R RE

N T RERAE R G DRI R T TORT, W AL AT S ol DA SR EE R IR P
MongoDB SEHIATZ Hl kR A . EHRIEST AN, HIBSASMZI5ERE R, Adf e
BeA 5. HATH MongoDB A H, RIASEAE: T EMNEH], —PRIAECE = RIA, —2K
BL, PRZREEHL. RIS SRS A S A [ Sl paiers .

S B 22 R DRy — P B R RO S A, T 20 DUl DR IEEA T K

434 KETR

#EH MongoDB —~5 UL A A5 schema SEAA K, 7Fh— R NS R AR HERE R
Ptk BaRrIiAH, MongoDB FFR L A/, XA RIEAS T .

I3 R EEAE S A B PR ) = MBECAR AR, MBI /#3125 range server
I-o MongoDB XHHEE S IR Z A PlEE b, BEVERE T, J—10rh . il
il o e B. plan, — A RES LA, B B =0y, B3R 12
> MongoDB IR 55 4+ 500, 440 i 22 R A W 145 DUV E S # Fi ot .

SR RESEER, AEBIREEERN . Hit, TReR—MdeERNES A HRTERA
Wb, S BRI Z AN

B A SR AR P S G i 2 i) — 48 o X —HK 534 MongoDB [iE st E ., BT
= RN OO (R ), RSO (R ). 4G

FEART AR R o] DL ER G543l o AR — B DB 2 SO By 20 5
ATLAWE R B, BB Ah, Rt ds iy Oy nyJE k. HE 7 1 R Ty, -1 FomkET .

ERttX& & Danylee % EERRN
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43 AL Ak P ERALR) 77

SRR, WEWE AW, ARIER S
FI A 505 i BT R 8 SCRRAAFAEBC B IR 55 s i oo Bcdis B s 8L, iy i —AE, BB RS54
038 1 2 ) S R RS
% Pt RS mongos %4 MongoDB % . mongos HEREAS B AGRAFIRZS, T A B R
F4RHIRE, —4> MongoDB £ 1] I — i Z 1~ mongos ##2 . mongos #7157 i K i Hh Al
GG T Kik%y MongoDB SERER A AT LURA RN, W] L2 4 Rt vl AR g (K
Po3m e AR Y ) AR AR A, R R I . B L R AT ROR AT
AT LM A s A A VR 2 AR G i Al _
MongoDB 43 i 2R (4R NN E 4-11 i o

S 52 43 5y 4
4 N 4 N " N 4 ™
mongod mongod mongod mongod
mongod mongod mongod mongod
mongod mongod mongod mongod
fil & ARk
%51
fil & AR
% a2
AL E AR
£ PR
7 ard

4
mongos mongos

\

% i

K 4-11

ERttX£R Danylee E= EEHRN
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T T RFRA PR B ELA T O 7 it AR S AR TR ) N2 30

4.4 $%&/{E7Ff% Memcached #A Redis

BORBFENEAAAE T 207 5], Bl BAREHE AL, B dEAR G 7E i 2 L,
AN 7R Memcached Fl Redis 1 NFBHLE], 23— AN HRH: (R B AELAT-fif A1 Fh BP0 02 Al

4.41 MemcachedBy R ERLE#

Memcached ( F #1517 http://memcached.org ) J&—Fl i R EEREXT R BAE RS0, ©IAEE
—HF, N T A M, 540 Facebook . Twitter, Wikipedia il Youtube, Memcached 14 i
B THEL, RAESE/NIIREE, ARG RS EIRE . BRI APLIR T HL,
JUFATAn] Web Zafiif 58T LS A . AR P A F] Memcached 19 3222 H 38 5 2 08l D208
FEf 3, #7% Web i I H Memcached FJ E ) HC & ULIE 4-12,

J ra) B

DS
~J
/%\F\\\\

P Fil B AR SRjEL PR
PPk & Felik g5 a FellR g5 a3 FeliRss ds

Memcached Database

ith it

K 4-12

Memcached FJAZ.0 & — M (slab) Z3AC# . Memcached #4274, MR E /T ( page)
2ok, DU (chunk ) Bififi (bucket ) 4. i/ 1kB, K/NME 1.25 BRI KR
B/ AT IS 1kB (1.25 A9 0 YR ). 1.25kB (1.25 89 1 R ). 1.5625 (1.25 A 2 Y5 ) 45, LU
B2EHE, Memcached FJ LIFFIER A ERT IMB, {ElE o ERAEAEME ], #iR KR 250

ERttX£R Danylee E= EEHRN
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T MG AAEE S R/ N n U sl A . Bl —A 1.4kB K/NRIXT SR, s S wifi e
1.5625kB K/NAHeH X2 8 as R 2%, RRlE X S AU KT L —A B /N BRES . BRI
BT, Memcached REFHIFTA AT HAYNAE, & HZIRTIRZ40 . Memcache A)—BEFEAERAE 41
& 4-13 B

1 MBfA T
1565 156 1565
e
1 MBHITT
1565 1565 1565

Kl 4-13

LRU BRI IHGZ AR R IR, DRI T . BEE X RAW A6 . T, A ]
fess th B b, T EL T 43 B A RE AR DR 43 I

Memcached 1 H—Fh T RS AF, HLABHEITCEIIIAFHEFE SRR, s, TP
. AFESMG £, B2 Redis #2408 T XA X B F & I L HE . Redis 28T
Memcached, {HFEf@f:, FrfH 1 HIRAE L T Rediso

T LA — T Redis i NFREEH

4.4.2 RedisBIRERLEH

TE Redis P A7, BBIGIIR. TFE . AP RIS Wi A7
AL, Redis & LT —MHERIAS5H SDS, FRAFEIHANAEFFF R (simple dynamic string ), X145
P LA =805 2

Q buff: FHHTAFERIY AR

O 1en: f7iff buff $UA KB 1A

O free: AJ A%

HMAARE Len BRUZZRIIFES, FOMET buff 41 nT ARA St ok, (2T REAER
SE I ] AL [ 4 3

Redis 76 FENAFHIRAAEIR, IF s RIS AR o 5 MongoDB AfH], E¥A ]
NAFIEETSCIE . AR, Redis SE8E 7B H CBIINAE T REE. H—MERR N B0 By, —
AN B IR G AL U T B M — A . 2 S HIE N A BORILE R N2, T8I 1) -
http://code.google.com/p/redis/wiki/VirtualMemorySpecification,

ERttX& & Danylee % EERRN



80 H4% HMAEMRHM

BR T HEAUNAFE BAR LISE, Redis ibA046 T—20FE, HIRPMRARRLIER 47 HRAE

Redis ZLFAABEYE A& 4-14 Fi7s .

HEJER

RedisfY 1L
NI 250
[~ me—
\\\‘ ey
S * =
o el ©

Kl 4-14

Aft 4 Redis MRKBURMERFRIE AR IR ?
Redis RMRMBIF R AR, AHTATRA,

QRedis 5 £ H AR5 N AT ——d, —R2 4096 FF %K, m—A Redis & T A5 %
AR, EM, %A Redis TR LT E—T L, B, B 2457 Y2 Redis 3T %,
LTRBERX TR, BFRAAARIZT R HE, B, BPE— 2 RA—F P 4519

T, BB R PR %I,

O 5 MongoDB R[], Redis %4/ RAM 2 e e s EAA X R —4F, EREE L HIBEL
WESZ T RAM 269 X0, B e A B & SUH B R AR B4 1/0.

Redis #94f 4 Salvatore Sanfillipo £/ 491% X “Redis Virtual Memory: the story and the code”

Fit# T Redis 89 BN A £ %, & HEF W59 http:/antirez.com/post/redis-virtual-

memory-story.html

TRk, RS, BATHETEE A [ 5 AR . Ak — e — AR T 11 51)

BRI, VISR — B T ) SR
45 RE—HMIERRBEERE

UL Google Bigtable &5 g F 1) RIEZ 5, B4 Amazon Dynamo B i A —EHMEAik
HEAL, 2007 4F, 7E41 Symposium on Operating Systems Principles |+, Amazon Dynamo ¥ )5 [t
FREREE T ik, I — AR SO T AR, 1we3CHhEE : www.allthingsdistributed.com/
files/amazon-dynamo-sosp2007.pdf, %3 £ /A, Dynamo AEARENA R T2 TR F, a0

ERttX£R Danylee E= EEHRN
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Apache Cassandra, Voldemort, Riak Fll Dynomite, A7 A —BME S AME A Y A S 2
BRI S B B8 A J T 219 e .

Amazon Dynamo SZH T W Hith (NS MR S5 iia i, XSRS A B e KB F 55
ARG, XNRGEALIEANT R, Ofhm ] HEMAEGE T . N8R gU8 7R MEN T
HTG% FRAR A ZEA, FrLLICR A M join HEEAIEWTTR) . Dynamo #:37 7E—EEM A
( consistent hashing ). ¥4 fiA ( object versioning ). I3 ( gossip-based membership protocol ).
At (merkle tree, X MY hash tree ) FI$&/R#5C (hinted handoff ) X SEAHEAYRERT [,

Dynamo SZFfAJ 1Y get-put #: H1 Put 3R & SXTRARAA CHEHE , X MEHRAA#TE
F3CH . Dynamo SCREFEEIEIG Y 45, L, B — B & T A 30 53 X,

451 —H4MBE

— PR A B 4O 20 A A R — BN o — BOPR R A S sl I R — A
(slot) A2x i E PR B SRR IAT G AR o B XA IR A Tr RO E, FINVORBEREA G F
Trg, PUEAESE AT 2 B AR

—AMEAM B AR U PR, B 50 MEEIMICES 7D 5, FTLUXRER: B2 85 Y
EARL, W 85X THURTET 15 8 18 YL 4, PN 18X 7 HURTS 45 HABAI LA
ffEo HEW AR A SRR CBIERANETYY s BRI R, XA Bt A, —H
TR R AR, WA OB IBUR pR RS 2 AR BRSBTS R AR 1, SO AR Y B L EE R
Fo B ARG, — B AEA TR M

—EE AR, W RGN S XA HES AR AR T ORI RN . O T EDUDE DL, FeA e — 4>
FRARRE, W01 4-15, BRSRICH T S RALE

A
1
23
8 4
D B
7
c 6
K 4-15

HERNZ A B CATRGE T S 8 4-15 HL, 1. 2. 30 A i A; 4 01ic%s B; 5F1 6
MBS C; THI 844 D, XA BT EMR KM AN, WH A& SHAL HAFTA 250, SRIEH

ER#t X4 R Danylee £ EEIRIN




82 H4%F HMHEMRHM

FLRL B —AN R o N0 FFIG, YRR B 5 TR i S B e B Rk, SRS I3 0, 9 st
AR R I I A RIS

PRAE, BRSBTS A, BN 5 E, A 4-16, SRJmEHE, 1 ET5 E, 20 3ETE B,
HAEHASZ ]

E 3
8 4
D B
7
c 6 >
& 4-16

—HEIS AR AL TR X, OGS AT B TR R — 2

452 FTERIMA

PRI A AT R RS0, ACID F55234 R ERIYIFES, FTLL Dynamo #2411 T HIXF
GIATNR PR R — 3tk . T2 — MR IR S U el TAERY

R DU B% : Joe, Hillary, Eric f1 Ajay, fifi 1o ULIEIIIR S Sh . Joe HEIAE Palo
Alto filfi 3k . ZJ&, Hillary Al Eric 7€ TAERT ULIAT, -2\ 5 Mountain View 2 ER R SHS, [Fl—
K, Eric il Ajay AHEE THE, FRHE5E: NOIZLE Los Altos filisk. 5] 7RSSR, Joe
SRR N T RERE AL F RN Palo Alto HYZRZsHbhE. Hillary 1910 1362537207E T Mountain
View, [fii Ajay B/ i+ Los Altos, P~ ANEBF R Bric HLEHAE . BIERFKEKR Eric KX 4
ISR NDIDYEES =i P25 Sl

FRATAT AN =~4337 Palo Alto. Mountain View £l Los Altos 43 8 @SRRI T .

Venue: Palo Alto

Vector Clock: Joe (ver 1)

Venue: Mountain View
Vector Clock: Joe (ver 1), Hillary (ver 1), Eric (ver 1}

Venue: Los Altos
Vector Clock: Joe (ver 1), Ajay (ver 1), Eric {(ver 1}

Mountain View F1 Los Altos %)%t B AP ERELHE T Joe S Wl EEE, RA R SAERMITE . Moutain

ERttX£R Danylee E= EEHRN
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View B IHpP R T Hillary B[R, 1 Los Altos fIHEIF4EFET Ajay AY[EI . Mountain

View il Los Altos (YR IR, BEATATAREMXS AR (descend ) THRAY. HA

AR RA R T T 7 — R T A B, A RS B IR ARk
)5, Joe FERLIE FINEE Eric AN, ZHAMYCGRELAPIRA . Eric BRE] TR, JHHREE

451 : 7F Mountain View 281723 WA BEZ AP AR . BUAE Joe 1) ) BB /S AR SEAS AP ANE
Venue: Paloc Alto

Vector Clock: Joe {(ver 1}

Venue: Mountain View
Vector Clock: Joe (ver 1), Hillary (ver 1), Ajay {(ver 0), Eric (ver 2)

Venue: Los Altos
Vector Clock: Joe (ver 1), Hillary {(ver 0), Ajay {(ver 1)}, Eric (ver 1;

JRAS 0 /&4 Hillary F1 Ajay BIEERY, fCRABATBATfRBGT, (HEIAERIE T2, BE,
AR ER A AE ROk T, i ELAf 22 Mountain View St AL I A9 M o MG AN ] A
25, S A RETE BB E S A A Y, S RERR IR P A S TR R R, 2 T B
RA—EE

B TR RRIEALISE, Dynamo ib a1 & AR, IR/ SR AR — 2t

453 RIEHINLFIRTER

PRI BRSO —Faa TR, & A SRR 1A 22 RO 2% B FAp A 3 LA\ b PREGPIMSGHE B SR |
ok U s e RN, BT SEEA R, T R AR R .

T FEANE, MR EORE AFTATET A, MRS 1Tk N EOR . TRy & b
AT THEAER T, RN ZEIN— R, DUERION GBS R IR 2 A

4.6 hE
AREER LA T NoSQL Kt PERYHEAME S s iR 1A AT NoSQL Kt e OB i | A7

fi# 7 S8 FIBCEL ) —SEIERl TR JR 1 I ) 51 Kt A RO ML RIAG B, T HBase fH/8 T — 23 1Y 3=
Ry R T SCRS B PR R R A A PR AE A s TR 4R T R — BRI

ER#t X4 R Danylee £ EEIRIN




2O %
4T CRUD #4E

FEAE

Q /M2 NoSQL £l o | 3, ORI R4
Q R 2 AR i BT

Q R HBER AR A R PR S R

Q fRERF ALK 9 4% Fh 52X

b AR (g, S TORRIMER, B) CRUD, fRFOMRIINSE ) JEHAAe iR
. BrRL T AT 7E NoSQL HEFErp i FH X S /EAE % H % . NoSQL JFAE—4
FEEhE — TR A, MR 2B R ERR, R CRUD #4E 5 SUBE NoSQL 7= fh ARl i 22 1k
AT EAEAESRE— AN AT 198 HARHAE . #E NoSQL FEfi e, B A UAE L 5 3 MU B i e
FHEE, DETAN DA RSEGRE. 3 ORI, IRekae TR i & . 43K
fITN CRUD #5451 B 12 TR A TR R NoSQL # KRl , % IRZ 5, AN SRk =5
gy TEAFNAY . RASCRS A 8 DL RS e 5 2
CRUD 37— S i 2 A e

51 €IEIEF

RIS E LA HE Lo 55— IR S0e ki), il — 35 H o X IR
A TR R R RR— S0, DLAIE ER® O AT, WURAATE, WIREZ I Fnc sk, i
ASEEHANEIL SR

KRBT, ICSRAAEfERT, FHME PR A e k. BERE —RID e RfAE, X
SR A IO SR I R AR R B AT . IR — SRl SR 8, (HR A S sl B E Al S O AR
H—2RIEsR eI, NAER? XIERSF TR T 0 Ty o

KA TR R 45 B EF. Codd 5| ARWIFELIEALIEN], & 8 BB —iK 4. E.F. Codd il
Raymond F. Boyce 7£ 1974 442 T BC {5 (BCNF, Boyce-Codd Normal Form ), ‘& #{ & {EI#
KRR PEZE AR B IR o AN A dhidd, 7 G yu =X n S5 A REHE B DD SRAEERIE B, X
el R — B, 7875 ZE R B A B A SR 1 5  FASCEIY  B2 T ff B8 2 S BR P
IR NS, 1H 1R http://en.wikipedia.org/wiki/Database normalization £ http://databases.about.

ERttX£R Danylee E= EEHRN
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com/od/specificproducts/a/normalization.htm,

TEREAEE R, P HA A RE A SRR ARl A St . PRI SEBR b OGS ) 4 (.
—51 ) B E B AR E LA RO . TEGmRETE S RHESIR, R R AE T X R b, XM
WAL T I A S, BME—ICREU— D RERXAE, XNk E—FRiIR
N NoSQL il AR BIRMEE TS RAFAH ,  Fr ISR NI TE B T3 A . (2
SETCIEMPAP SO, ME— AR IR ROBE AR R B, BRI E —AKiC .

KRB S AV S AT R el T B e —IC R i, BRUbSh, e s e
SC— BRI AR PR — HAT S T E— Ul e AL, n] DA B T2 ROk A 5

ME—E5

A & it MongoDB #) %A BSON *f #4742 ( AT —FE 4-10), ©A W 12 AFF Mk
— Nk, MG T

Q FF 45 w9 A5 R Bt ) K

Q 3R = F 3 R RALBATASF

Q 3R A=A F 3 R RAFRS

Q ZE =AFY R RA i8I T E

FAVE 1T HBase /742, i@ % b F A A T 00 F P S04 % ., HBase /748 % A 64 FH K,
Rt IR A FRH], RE R R4 B A E % NG, HBase 89 8 IBHATHER FHH 5, P
EXE B AR K Z L TAFAITRSEFTHA,

B TIESE AR AT, 82 FORN7E NoSQL £l i il gltie % . mrmJLEsrh, 3RA15051
ffiH] MongoDB. HBase Fl Redis 1E4 LASCES R A0 ry L T 0) 51 (8 R (BB ST SR A 91 o FEAR T
o, SERRFI R =R

5.1.1 FELIXEAOHETEEREIZIER

R K R AR AR AT — 7, AT R — R 2 R 5E, RDREIE A
B TRAGES o B ALERT G B RHIE BT 8, — T LA HALR, B2 B ™
ah (ZKH ) MK, 26 HIR G OrAR , MR i 15 dh B A R e B 209 . 1T
FASRA — SRR 2, I RAFE T A IR A A ™ S DG E P . 18T 5-1 JHE SR SR SC &
KR TITH . P mAENTZ R R K,

XFT% MongoDB JXAEHISCRIFEAif, BLRAFIRIRERORLHE, 75 B 2Rt T 20t e8>
FHVERBAIT AL RA S — R A 25— BRI BT, Heanf — 6 POFmmER) T8 2k
LAy, AT 103, A m el 2 073 o XA onmELT B2 U E Y2 TSON SUHIE A7 fif 7 MongoDB
H, W TR

ERttX£R Danylee E= EEHRN




86 % 5% 4T CRUD 4

T
iTHID
SequenceNO
has
iT#H%&H
ITHID (PK)
ProductID (PK)
Quantity )
71D
SequenceNO

order_date: new Date(),
"line_items": [

{
item : {
name: "latte",
unit_price: 4.0C
1
quantity: 1
1,
{
item: {
name: "cappuccino®,
unit_price: 4.25
s
quantity: 1
s
{
item: {
name: "“regular",
unit_price: 2.00
s
quantity: 2
}

bin/mongod --dbpath ~/data/db
WAE, 170 DR Sin A 7% P ik 5 IR 55 4 720 h

bin/mongc

ER#t X4 R Danylee £ EEIRIN
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FIHaA178 1, 73] MongoDB AUME H 5% N ifi, Ji3 8 MongoDB lZ45 %% :



51 AR 87

AT PURAEAEIIME T3, JEORAEAE mydb BARIEN orders AR, M1k
A A AR R S 28 00T

>t = {
\, . order_date: new Date(),

"line_items": [ ...
.. ]
. b

"order_date"™ : "Sat Oct 30 2010 22:30:12 GMT-0700 (PDT)*",
"line_items"™ : [

{

"item" : {
"name" : "latte",
"unit_price" : 4
I
"gquantity" : 1
T
{
"item" : {
"name" : "cappuccino",
"unit_price" : 4.25
I
"gquantity" : 1
I
{
"item" : {
*name" : “regular",
"unit_price" : 2

3.

"quantity" : 2
}
> db.orders.save(t);
> db.orders.find();

{ "_id"™ : ObjectId("4cccff35d3c7ab3d1941b103 ), "order_date™ : "Sat Oct 30 201C
22:30:12 GMT-0700 (PDT)", "line_ items"” : [

13

coffee_order.txt

JUE WA A RE SCR, (B T Z TR E X G EXT R LR , HE
IR G IR M THERIE R T A& # 5 [, MongoDB HBcA¥da e join MMEE, PIIHLEA
FEZ s D bR TS join #24F:, ZLAMMH DBRef,

ER#t X4 R Danylee £ EEIRIN



88 % 5% 4T CRUD 4

P DBRef % /& MongoDB 2 J 4] S A% 18] 5] /A #9 E XME . DBRef &35 5
o Ao 3t FARIAAE . £ % X T MongoDB DBRef #9413 8.3 7 1] : www.mongodb.
org/display/DOCS/Database+References#DatabaseReferences-DBRef,

AEFRAN TR — T 450, A= BN A SR, MRS — M EGH, X
MESLRIT MG R TEFEr, PR MR G 1 e
XEE, FMJE T BRAABTE orders2 A, WTFFIR:

O F
. order_date: new Date(),

"line_items": [

{
"item_name":"latte",
"guantity":1

Iy

{
"item_ name":"cappuccino",
"gquantity":1

"item_name":"regular",
"gquantity":2

. b

"order_date" : "Sat Oct 30 2010 23:03:31 GMT-0700 (PDT)*",
"line_items" : [
{
"item_name" : "latte",
"gquantity" : 1

"item_name" : "cappuccino",
"gquantity" : 1

I

{
"item_name" : "regular",
"quantity" : 2

]
}

> db.orders2.save (t2);

coffee_order.txt

TNBRSOE A, W LU T X AR MRS orders2 BN :

BRt X4 R Danylee E5 EERIY
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> db.orders2. find () ;

{ "_id"™ : ObjectId("4ccd06e8d3c7ab3dl941b104"), "order_date" : "Sat Oct 30 201C
23:03:31 GMT-0700 (PDT)", "line_items" : [
{
"item_name" : "latte",
"quantity" : 1
I»
1}

coffee_order.txt

T, A EEE, R AR, W PR
el {“_id“: "latte",
"unit_price":4

Y
{ "_id" : "latte", "unit_price" : 4 }
> db.products.save (pl) ;

coffee_order.txt

FAE T LUME £ind JrESIIE products H5 PHYICR

> db.products.find(};
{ "_id" : "latte”, "unit_price" : 4 }

coffee_order:txt

BUER ] AT TR S IR AR RS , AR PR .

> orderl = db.orders2.findOne();
{
"_id" : ObjectId("4ccd06e8d3c7ab3d1941b104"),
"order_date"™ : "Sat Oct 30 2010 23:03:31 GMT-0700 (PDT)",
"line_items" : [
{
"item_name" : "latte",
"gquantity" : 1

"item_name" : "cappuccino",
"gquantity" : 1
I
{
"item_name" : "regular",
"gquantity" : 2
}
1
}
> db.products.findOne( { _id: orderl.line_items[0].item name } };
{ "_id" : "latte", "unit_price" : 4 }

coffee_order.txt

ER#t X4 R Danylee £ EEIRIN
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#AT CRUD #4F

Br 7 F LA, AEFTLAED) DBRef K H 35X AT Lid B —#85), DBRef J2—PHIIE
Y IR ICHK MongoDB WA SURY AR 5 YA . B8N DBRef, 19 EFTHRIT M7, HT KR,
HIEE S, RERE — I orders £EG 4R 0177 i Y DBRef

{ﬁ%ﬁﬂ latte. cappuccino., regular &EX#@E"J%“T@J product2 %%ﬁ[ﬂ::

> pd = {"name":"latte", "unit_price":4};
\, { "name" : "latte", "unit_price" : 4 }
> p5 = {
"name": "cappuccino",
"unit_price":4.25
AP
{ v_id" "cappuccino®, "unit_price" : 4.25 }
> p6 = {
"name': "regular",
"unit_price”:2
-
r_igr "regular", "unit_price" : 2 }

V vV Vo~

db.products2.save(pd);
db.products2.save (p5);
db.products2.save (pb) ;

BT =7 ahER e A

> db.products.find() ;

"_id" : ObjectId("4ccdl209d3¢c7ab3d1941bl105"), "name"
"unit_price" : 4 }

{ "_id" : ObjectId("4ccdl373d3¢c7ab3d1941b106"), "name"
"unit_price" : 4.25 }

{ "_id" : ObjectId("4ccdl377d3¢c7ab3d1941bl07"), "name"
"unit_price" : 2 }

coffee_order.txt

"latte",
"cappuccino”,

"regular",

coffee_order.txt

TR, EX—HH) orders 4, MW orders3, Jf/f DBRref 5’5@_\? order3 #

products ZHIKFR. HH order3 A LIE XANTF .
t3 = {
\) . order_date: new Date(),
.. "line_items": [

{

T,

"item_name": new DBRef ('products2', p4.

"quantity:1

"item_name":
"quantity":1

"item name": new DBRef ('products2', pé6.

"quantity":2

ER#t X4 R Danylee £ EEIRIN

new DBRef ( 'products2’', p5.

_id),

_id),

_id).
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- b
db.orders3.save (t3);

coffee_order.txt

7E MongoDB AR AL R A BEdl 7 faf 41, AL R T LIH] DBRef S, $2 T2k, AR T
e T 1) 31 K50 P2 Y B 4R A

5.1.2 HEFIEEE I ZRE

5 MongoDB N[, Tl ) B A A S AT C AR S RIS . AT NoSQL /™ i —F,
BT TG Z R, BT A M s A 5 LR 2 R ARG . B R T 25 5
i s ARG, JLTPRBIT— MR R AT 550 B G PR ek . S B R
BT AEAEER : B M THEME—PRIR— RIS, — DIIRR A SR E—iE

T A SRR, FeilJe HBase, AT —DRAFEAR I I 4ERE . PRI (BulEisA ) #
VEAR R S, SRR LSS IR 1 2800 R A o IR 2 RId ey —4
FOREY SR, GBS ARSEAR ™ i E R, Hop ST h2emy | 200 Rk . MR FR IR A5 2T
DIARKRR AR, AT, Ao FHERRIE =95, Atk sir B (858
UiF ) FBINJE FiX Lk i —4~ . ZAE HBase HEIHEX MES (J75h3 ), 563 HBase Ik
%%, SRS HBase shell i FJIR55#%. #5330 HBase 55 a4, FTH— AT 108, Jf
JHREfHE A HBase %2%¢ H 5%, H5 IAMIRAUS 3l HBase IR554% , #RAEINF .

bin/start-hbase.sh

JA 85— A A5 % 1FH] HBase shell % [R5

bin/hbase shell

Tk, A4 product %

hbase (main) :001:0> create ‘products', 'type', ‘characteristics', 'source'
0 row(s) in 1.1570 seconds

products_hbase.txt

Bl LR LS, WA LIFE T o HBase il put SCHETFIOREAEBIE A, Hia “put”
Ut BT A SR 7 B 34, U I Hbase WRIG—MREMMB AR, FILE T 6E
It create %éﬁ?%ﬁlﬁo

AR ML E T FBIIC S

O type:category = "coffee beans"

O type:name = "arabica"
U type:genus = "Coffea"

O characteristics: cultivation_method = "organic"

ER#t X4 R Danylee £ EEIRIN
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0 characteristics: acidity = "low"
0 source: country = "yemen"
U source: terrain = "mountainous"
ATLME T XL E A products R
hbase (main) :001:0> put 'products' 'productl', 'type:category', 'coffee beans'
0 row(s) in 0.0710 seconds
hbase (main) :002:0> put 'products' 'productl', ‘type:name', 'arabica’
0 row(s) in 0.0020 seconds
hbase (main) : 003:0> put 'products’ 'productl’', 'type:genus’ "Coffea’
0 row(s) in 0.0050 seconds
hbase (main) :004:0> put 'products' 'productl’',
‘characteristics: cultivation_method', 'organic’
0 row(s) in 0.0060 seconds
hbase(main) :005:0> put 'products', 'productl', 'characteristics: acidity', 'low’
0 row(s) in 0.0030 seconds
hbase (main) : 006:0> put 'products’ 'productl', ‘'source: country', 'yemen'
0 row(s) in 0.0050 seconds
hbase (main) :007:0> put 'products' 'productl', ‘source: terrain', 'mountainous'
0 row(s) in 0.0050 seconds
hbase (main) :008:0>

products_hbase.txt

BAEAT ] — 2RI K AR R B C BT AL o PG KA -

hbase (main)
COLUMN

characteristics:
characteristics:

n_method
source: country
source: terrain
type:category
type:genus
type:name
7 row(s)

:008:

0> get 'products' 'productl!’
CELL

acidity

timestamp=1288555050543,
timestamp=1288555088136,
timestamp=1288554892522,
timestamp=1288554961942,
timestamp=1288554934169,
in 0.0190 seconds

timestamp=1288555025970,
cultivatio timestamp=1288554998029,

WRFAF—IK type:category MH, XIKH beans {0

hbase {main) :009:0> put 'products' 'productl’',

0 row{s) in 0.0050 seconds

BAE, ARHUPIGETE, I AH T

hbase (main) :010:0> get 'products', 'productl'

COLUMN CELL

characteristics: acidity timestamp=1288555025970,
characteristics: cultivatio timestamp=1288554998029,
n_method

source: country timestamp=1288555050543,
source: terrain timestamp=1288555088136,

'type:category’,

value=1lo
value=organic

value=yemen
value=mountainous
value=coffee beans
value=Coffea
value=Arabica

products_hbase.txt

coffee beans, £/ERWE?

'beans’

products_hbase.txt

value=low
value=organic

value=yemen
value=mountainous

ERttX£R Danylee E= EEHRN
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type:category timestamp=1288555272656, value=beans
type:genus timestamp=1288554961942, value=Coffea
type:name timestamp=1288554934169, value=Arabica

7 row(s) in 0.0370 seconds

products_bbase.txt

WIE type:category MI{HIE beans M coffee beans. {BEEFR E, WAMEEREEN
[f] — A BAE A R RRA B AR AR, ORI SR I A W (. ZAF type:category
FEBEAL VU RAS, $AT T A

hbase {main) :011:0> get 'products', 'productl', { COLUMN => 'type:category',
VERSIONS => 4 }

COLUMN CELL
type:category timestamp=1288555272656, value=beans
type:category timestamp=1288554892522, value=coffee beans

HATHAPIAIA, Bt k] 1 ix s,
WAREHR LA AR, T HRABIECRAIN, IF4A AT RE HBase Jf AN iR 1
VE
HBase ffiZs 4540 P-4k, RAPIGERMEE SIS Z A G IRRER WAL, B
A BEAAG R HITAS R, T LD B A% A HBase BT, 7 ZEXHRE M EHE T AL AbHL
R ETT ARG, 7£ HBase 1, FETTBABEE T LLFHLLT 28005 U776 -
Q mEIr A EdE, U MITHRMITA 7B (RS E8dE ) # A E—4dsk .
QO FANTTHRMPTA TR HAERE — il krb o =i s B — 2, X i Te g 5
FARRTERSE B AR BRAEAE i
MR —FIr 5, BN T X S eE .
Q R n Ak B, RE AR & E CHhandTHrslaldn ) a1y —4
b2y 3
QO fE— A HM SR, AT X ZEB0™ M4 . 4 B0 . Foas
F o QAR AEREIRARE AL, 01N A BB RO RIS, AR TATIRA S
(] — B /B %F B9 AN 6] R A o L6 B 7 i 44 B M product_name_1, T J7 il &R 1Y
product_name,

TR Redis A Pl 7s 7E 8/ LT P B K

5.1.3 EMERSTRAIEIEIRIE

Redis J&—Fp ] B K BB EE AR S5 2%, S LA S S B4 A e R T Ok A 5k
Wi o BEAEEAMEXS T DUR ST AT R 26, T DURESR G 1L, —DMEG T DUZ DL AR 2
. HFE (list), TOFFE (set). AFFE (sorted set) miMA 72 (hash ), B4 8 A /(E AR
BT D2 A R E AR 1

BIHE—A> Redis F4F HRAE /(BT 26 -

ERttX& & Danylee % EERRN
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./redis-cli set akey avalue

AT get A2 R QI L) -

./redis-cli get akey

min; (IEARUTEL ) J& avalue, set kLMl create J7ik (834 put J7ik) Ml SR
P set i, FXF akey i H{H anothervalue, BFERMESHCHEEW, REMA

./redis-cli set akey anothervalue
./redis-cli get akey

ZER A E A anothervalues
TR set Ml get ANEEFHT Redis 24 #l1, H 1push Ml rpush A1 TE—A
B3, — A EAEAERIBNENT LS SR — R — g B e, (R .

J ./redis-cli lpush list_of_books 'MongoDB: The Definitive Guide'

books_list_redis.txt

Wl LUd AT A E SR A& B 536 list_of books MIFTIEJLANGL , fRXHE:

./redis-cli lrange list_of_books 0 -1
\, 1. "MongoDB: The Definitive Guide"

books_list_redis.txt

W FHAE S — e R RS 0 Ml e — D IOT R RG] -1 KRB R T TR

7E Redis 11, WRAW—DNAFERIIR, BRI D251, Al sE. TR
X FEXS—NAFEAER SR mylist PATIERHRAE

./redis-cli lrange mylist 0 -1

Redis 23R FIHE: empty list or set, AJLMEMHA] 1push IFHEM] rpush IH—1H81
i3 mylist 1, fRXFE:

./redis-cli rpush mylist 'a member'

MAE mylist HEARZSH T, FHVEFELEH AT LE/R 1 a member FYFETE.

Ji 53 AT LI SR A 2 M S e A SR b, o] DLME—J7 i o S REsit vl LASE S 36 244
BAB SRR

TP ET LA SADD #ERINA G . Hik, nTDUHA PGSR 'a set member !
FTFPEE aset

./redis-cli sadd aset 'a set member'

AT AR IR I EE 1, BN a set member' BABINIMIETCIFE ., FRPATIRFER
SADD fir%, BRI M. AR IRy, L — P B AR Ao
BN o TEEREFIRIE 0 VRN, X ERE BABINA . STFERML, APEHE N
W R0, RS A P EGINER AT . WIS ' a sset member ' FIF P4

ERttX£R Danylee E= EEHRN
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azset M1, UXFE:

./redis-cli zadd azset 1 'a sset member'

| RFEAFER SO E (BOME )e PRI — 01 sset member 2 #|[FA]—A4>
AP

./redis-cli zadd azset 4 'sset member 2°'

IBATLTHN R TS FHERAE T DA B X S H At . AP RTEHTE 22 zrange,
AT LAAG TR SRR AR L 15 i L AME A L

./redis-cli zrange azset 0 4

1. "a sset member"

2. "sset member 2" u

WREEIN—Mr & (BOME ) R 3 MESERY? fFECSfAEEmA S (BME) 4 L
We:?

WIN—A0ER 3 AR azset H1, W1F:

./redis-cli zadd azset 3 ‘'member 3°'

Hi451817 zrange EIHIANT :

./redis-cli zrange azset 0 4

4

1. "a sset member"
2. "member 3"
3. "sset member 27

PEIALE (BOME) 3 HME, RIXHE:

./redis-cli zadd azset 3 'member 3 again'’

SRIGIB81T zrange 2¥if]:

./redis-cli zrange azset 0 4

FLAE Y, s ST, A PR R AR B R E A

1. "a sset member"
2. "member 3"

3. "member 3 again"
4. "sset merwber 2"

P, AT O BT PR AR AN B b L AP TR RO (R, T 2 AT 0% FOBr R
Redis i X T — MG A&, ol DUXEEAS IR -

./redis-cli hset bank accountl 235C
./redis-cli hset bank account2 430C

AL hget 4 o AR hgetall ML, FiA:

./redis-cli hgetall bank

B — R BN Ay, AT LMECR TR R — A2 s A i«

Rt X4 R Danylee E5 EEIRIN
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./redis-cli hset product:fruits apple 1.35
./redis-cli hset product:fruits banana 2.2C

WG RAF BUEfT—Fh NoSQL Xdlafrfitirh ), mie 2LV ARICENT. H5g, fArad
R SO DU IR RE RS HOR

5.2 pElEE

BT FAT W i — 25 B 1 Tk . R Tl O e e, i — LR @0 get fir
2o BURRYE HALE0R T —SepRifEn) & pLi .
FET ok UM R BB U5 IR 5 vk | RIS S

5.2.1 FMongoDBif[a] 3044

MongoDB [ SCRS ) 5 SQL AE 4 FS UM A FNE S HLBCRURIAY R , iXFh SQL AHALM:
{173 NoSQL /) MongoDB 5 ] SCR-E# 7 Flsi K

HIT &7 BRI 22K 7 Al SR, Pr ] L EHEETIT 1R Vi) MongoDB %8 SCRY
TXURIRA T S i T 349 FB A Y mydb 048R Y orders HG .

Ja /1 MongoDB Ik %5 %%, F mongo JavaScript shell i &, $UfT use mydb fir44E1H mydb
BAEEE, B, SRE orders A HIKTA SCHY

db.orders.find ()}

A BEE S . P 20104 10 A 25 HIEWFTATTH., Bl order_date KT 20104 10 A
25 H. Jefd—A~HMIXI% . 7€ JavaScript shell H ] LI FE :

var refdate = new Date(2010, 9, 25);
JavaScript H 9 A 3 ) 0 TMidE 1 FF 4R, FrRAZS 9 oK 10 H o 78 Python 1, ZEAIEE[FIFER
A A MRS

from datetime import datetime
refdate = datetime (2010, 10, 25

1E Ruby B2 X HE

require 'date'
refdate = Date.new(2010, 10, 25)

BE, 8 refdate fEA IR SE LIS order_date FE{HM refdate, U :

db.orders.find({"order_date": {Sgt: refdatel}});

MongoDB X+ & ZHERY L, BN KT DTS T . RTET. T A%T,
AN, BRSPS AL SRR, Bl R S TEs A eSS RS L,

BRSSO, At AR et S R EA AR A . 78 MongoDB BUIXARZA )
PRAT LM 5450 DR, ViR i B, BIANEARI orders AT A H AN latter

ERttX£R Danylee E= EEHRN



52 5P RE 97

HI A SCRY, AT XA
db.orders.find({ "line_items.item.name" : "latte" })

TR ER R PEE RINE, KATS (orders HRHINIT ) #RAE

MongoDB YAV HE S AT IE ek IENZRER 10 U FTUZ 7 Beobh, dunf
AT Eser, — #7520

TSR BUBAE R B, 285 R — AR T TR 4 IR ot AR B 7 1 o B A7 2l
B, REHRMETIE B MESMA R A L], B T i T T ARG IE SR B
APRAEE, PRI A A SR

MongoDB SCRFIRG IR &L . i RaBiMbE_ia BRI B TEUARSILSL,
MongoDB & ZHFBIE " RG] R TIETETR TR s T B L i, wLITESH
R B b — RG]

db.orders.ensureIndex({ "line_items.quantity" : 1 });
BAE, AR 2 A HAVEREER I T . iXE BT N IR AR )
db.orders.find({ "line_items.quantity" : 2 });

RVFRATTF I AAE, VR REIDICAF A T 3 17 $E 23 BT & ol 7 FH v 44 25 (I EL 2
MongoDB HYEHE VT AR AR R i . FE A, SR, AJEFrE NoSQL FH-l AR X #:
o ) S T o) B SR T

5.2.2 HHBaseif o) %{iE

HBase [ & T4 5 ) 28 1) dpe 18] B R 8010 . HBase AT A P10,  HLIEZE A THEAAAGTE
—ifd, PR T R UL RS R R IR T N TR T e A TR R B KA T L

XGNP BT IR A T BN E 2 AT AR AR T S SCIRRa
MFFE . 7F Google Bigtable PGS SCHL, 178t S M3 A 4R, 3 AE— R A AT a] — N
AR NIRRT, MR EEN], S HB™ M4 . TR H TR 28, =
FHHEVEN orders RMATHEAT RESUE — AR . RSB Ui AER, X =B
BURIT A A IARTTER R AR U7 IR], I AT DX QA 75«

<date> + <timestamp> + <category> + <product>

WAL TN T A VT T T T R 5, IR R R A 7 5t -

<category>» + <product> + <date> + <timestamp>

RGP EZE, I AR SR 4 T R pLg], (R TR NN S
R AR BA R THER AR 2 SR, R A B B in HaR 218 .

=7 T.H, BN Lucene (##3R5|14EHELL ), nTLIKS Bh7E HBase & F#H /RG] # R,
FATT I A A 25 AR 55 7% Redis .

ERttX& & Danylee % EERRN
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5.2.3 ZEiflRedis

2o Redis A1) Ho i A g st —FE T SA0HE . ATHIFRA12% 2] Tl LG get v JREURE
FFH A :

./redis-cli get akey

S AR 2 — AV R HL A 1

./redis-cli lrange list_of_books 0 4

Ffelsth, T LABRIC—ATCPHE B -

./redis-cli smembers asset

A PR

./redis-cli zrevrange azset 0 4

EEEE (UFRacE . AEMELE) ATLIE L SINTER, SUNION Fll SDIFF fin4E &
o AT

MFATIE R AU T 5] NoSQL TSR, Wr 8 ARG A B s B i sl A iy, i
B SRR 55 e N A

ok, FRATEHRRTE NoSQL HH it J2& o] B A s el

5.3 FEFEFIMIFREE

KA FRIE T ACID i Xz b, DIt e g5 e s e, 040 o Bp ffs
U R 900 . SIHAH, NoSQL JFAE M ACID H55, FERLLNEH TR E S22
B o

HAE Tt ACID Y& ., ACID J& Atomicity, Consistency . Isolation fil Durability f) & FFF
455, WRE . —8oE . PR ERRE A . ANIEXHIUE, JRFE RIS A RPIT, B
IR . — B A A 2 N —Fh—BOIR AR ) —Fh— SRS e A T i gk, AEEAR
— R LA o BRI — DR IEAEA TR, AR RS e IE AR s . +F
MRS BT AT B A8 58 1 T LAMATAT R Gk B ik &2

FHADZ T —FF, RSB NI HARZERE) NoSQL £dli e, 1 56 MongoDB -4 .

5.3.1 f{EFAMongoDB. HBase#1RedisE & & & i £

5 R BV AR, BIAHESALE NoSQL AFff R AFAE . I — P BHIRE, NEITE .
& MongoDB i K H KU o A BRI e 1oy R el i Jig . XA DL T, BiE 2 Aoy
ARG | B AT SRS U6 i D R TR D | B 8

SR, EIA — L Ty ] AR B S BB BRI SR . 15T, SRS ORI AN R T B
03 SEE QRN C s RE U T i P D )T 1 6 il N [ ¢

ERttX£R Danylee E= EEHRN
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Q s$set: WH A

O $inc: LHEEWIN—8E M.

Q $push: FHABM—E,

Q spushall: [MEHBIN—HE.,

0 spull: MEAEHHMER—MAE.

0 $pullall: MCAEEH IR —41E.

B, { $¢set : { "order_date" : new Date(2010, 10, 01) } YRR THF
EHH T orders A H Y order_date FBt.

g — A R QR B B TR R . XA B KLU =

(1) ARBOS A

(2) TEA M RN 42

(3) JIRXFE—DHIFIER . WX GOAREVC T IHE AT, S e R X S8

SR EATRA, AR R RIS H] T HBase.

HBase SCFRHTHONMTEEE 8, X EWAE (R TIATTMEETE B 2. SOREOR I, WAy
SIREAE . 7E HBase ARiEHL, QIEFNH R Z A X B ASRAR B o X PR R 72U 2
o WRMEAAAERUEIE ASRYE, SR,

IATHRBUR— N EEF B ER , (HRAEET FARRERAN, BN B S —E A I E B

Redis FSCHPA BRI SS , — DRAVE T IZEXFERY S5 55 BOIE RN PAT . Redis ) MULTI A4
2 — D55, $hdT MULTI LS EXEC ST fi 4>, ] DISCARD [FR¥RAE. FHi%:
H—ARBRREF, FATRE A AR . keyl Al key2:

> MULTI

OK

> INCR keyl
QUEUED

> INCR key2
QUEUED

> EXEC

1) (integer)
2) (integer)

1
1
532 BREFHEMESTEMN

JUAE AR P I PR B IS e AR R], (ED2 e T 2888 — AL AR A ATk
A58 CAP BRE i 24— 501 ) — Lo B 5k 119 JEL IS

CAP Hig#s i LUT = A~ HFRTh7E R — b [a] H BRI A1~ o

Q —EU% (Consistency ): BEAN% it A 2 [FIFE K dE

Q ATAM (Availability ): &% P m#l il DIt

O 9 XA (Partition tolerance ):  FGEE5 kA7 =) HE Y 2545 9% TAFE K4,

WA K CAP Bl [ HXF NoSQL (IS &AESS 9 A4l .

ER#t X4 R Danylee £ EEIRIN
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TG IR A3k . X ARTEA A NIRER, 17 EL B B i A

T — BOb R FHTE A TR AN o0 A 2 AR U A — B | B — Bk AT LU
J7 FORAREL

Q 4 BRI —BETE], BRI &R, ST LI I B e A SRR B ARG,

HrA B2 R3—3,

O YRR R, — D2 i R A B ARARIA, A EIK,

5 ACID X, HRZ—HPEERE A EATH] (Basically Available ), #CIRZS (Softstate ) L
Ked5e#—35 (Eventual consistency ) ( BASE ), X 5 A 1% ZE i SCH2 2 .

54 IN\g

ARFENT NoSQL HH FEFEA B A . B, TR MM BR AT, 455 T —Fh NoSQL 7#i# 1
FEAREAE, BISCRYAAE . I 1) S A7 R (B MG A S 2 . MongoDB {03 U A7 i, HBase fU3R
FITFAf, Redis USRS/ EIG Ay U 26

FEVTS TR R I, XA SR AR UL, B Bl A LU R R 7R SRR,
FUHORZ RGN . EART RS, MR TN 5 R —E:

ERttX& & Danylee % EERRN



w0 =
i) NoSQL 17fik

KERAR

Q A AR A 18 s J LA NoSQL A if#L i
O MongoDB. HBase Fil Redis 71 il

0O NoSQL & B#rif]

O SCRFFEEARGE ST SQL B4

QL FIRESEAE 4 1k e fi B RS R A AR e 1 5 1o ORI R . o A . 1

L, FTLL SQL fAi ¥ %%, EAER A, ARG R, M s idiit B iEtT.
CIEIRNUR . E —FEBR S A B4 . RAT LU g . HEE . VI 8dide . T4, IR
A DA E AR QSR MG 4R, nT DU B BARSE , Hirea Bttt 1 or dl sidie /vl 45k it
J8. A SQL M ZAFTE— PRI : SQL JETF IR RS, J5& RACREW FiE ., Kk,
HA4, NoSQL H#%4 SQL.

SQL MYk IFAS R A AN REA A SE o 5638, ARMTEs A A0 B A2 B S 7T DL AR ORI
e o XU A ERAE, NoSQL A e 1AM X, Ao & Wit —uk,

NoSQL 52k | /2 NonRel, EIESE £, NoSQL (A1 A1 7 578 =2 T LA B 56 22 BB 72
R R e R RVER PRSI T 450 56 R AR ACID 55, FR R TIPS T R A B FE B4
£, A IFA—E R SQL, 52 |, 7E NoSQL tH FLH —2L AR IS4 SQL, 4554
AR MRS S SQL IARANE T o IH MR, S ] D i S 4 > i !

AgEd, AT 224 NoSQL A1 . IEANAT L i 24 = AR R A
1r282] —FE, AREH A MongoDB H 7 AR TR, SR)5 1578 3 HBase Fll Redis,

6.1 SQL 5 MongoDB ZEifThaERYHRIA &

MongoDB J& SCRY R, RN R AR R 1 T LA A 2 A, {HJ& MongoDB HYETIAIIE &
JIEAR R 15 SQL. T FR AT E 48 Wi —Sefai s i 511, iy LASX ) LFRAB IR AN T3 BE PR 2801 BH & 1 2
SQL #rifyitE

P MongoDB &IIEF R S), BEMPAT, BB HEIELEMZE] MongoDB %4
FErb, BIEAE IR, AR BAREAR LR, A SR 24 MongoDB MIA%.OIIRE, 1

ERttX£R Danylee E= EEHRN
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ARCIERI PN ASTEART S, TEM— MR —Lep %4 . MovieLens £df
&, Hrptush B A il .

MovielLens

£ B RAFERFHENAFE 42 249 GroupLens AF 7 £ £ AT — RPN AR L35,

Q % 2% (Recommender systems );

0 £4 4R (Online communities );

Q ##Fe-&EH K ( Mobile and ubiquitous technologies );

0 % F B #48 (Digital libraries );

O Ax3b24Z 8 % % (Local geographic information systems ).

MovieLens # ¥ %& & #F #h 7T J #9 GroupLens 2 # 4 69— 2[5, € L2 T A P xF 0 H693F 5,
CRANEMNEESE, REATRAGTRE, 25248 107, 100 7. 1000 7 5%,
HAEE T VA4 T3k F .. grouplens.org/node/73.

B4, & grouplens.org/node/73 FEALE 100 J7 ARHEIE/M Lk EHEEE . v 806
# tar.gz (STEAEAER) M. zip JEAEA. BEREREERIFE A, R EgEE,
ENEMER D HE N, ESERU, WIZAS 3R =430
U movies.dat
0 ratings.dat
U users.dat
Hrb movies. dat B SCHFALIR LA S BORE . XA UL E 3952 kiR, BHT—4%.
IERAAFRIRE AT
<MovieID>::<Title>::<Genres>
MovieId s PRIFHVEEUTS. Title ZHEIMIFATH, RIS SHERITED, 5
TEH RS AR 355 B, BRI AIiE7E IMDB ( Internet Movie Database, H.1 % Hi 5244
P, itk E www.imdb.com) HFRRHIE] . EESHEATRER T2, ARZERTEESRT /bR
Atk . SCFRIR BTN T
1::Toy Story (1995)::Animation|Children’s|Comedy
XA ratings.dat AL T 6000 7 F XK 3952 A AUESr, PR SCURIA
100 J7 45105% . BHAT—2%, MR-
UserID::MovieID::Rating: :Timestamg
UserID Ml MovieID S BlbRiR I I FIHLREZ 156 R o P43 Rating &5 ﬁ‘ﬂrﬁuoTimestamp
JEVFT BTSRRI TE]
users.dat XAFEST P AEdE, Hrb @ 1l 6000 AL BIfE R, #UanF .

UserID: :Gender: :Age: :Occupation: :Zip-code
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6.1.1 fn#EMovieLens#(1E

R T TR R DL, B E AL 3] = MongoDB &1, 43JllJE: movies. ratings fll users,
BHNEEEM N — . dat E¥E S . mongoimport T..H( www.mongodb.org/display/DOCS/Import+
Export+Tools ) i 5 R . dat SCEFHEEECGE R ITINZRE] MongoDB SCRYFEAitH, H AT
FEXLABEH . 2 MovieLens ZAE M HAUE S (- 1) F4553F&, 1l mongoimport H A5 JSON
TE50PE . Tab ZrFREAGKSE

JIT LAFR AR M1 2 (i F 4R FETE 75 1 MongoDB BRBIK M SCA S, HmZRE R 4E ] MongoDB
45 N TN, FREFE Ruby, REAT L] Python (BARMIHIUHE ). Java, PHP, C i
HAATART Bl SRR 5 o

WSS R 6-1 Frs i) —/NBARES , 735\ users . movies Ml ratings BdE U2 gL
PEIF Nz 2045 A 1 MongoDB 4245 X Bl AT 1 {87 B 1 SCAF e ORI A4 HR 41 D RE, DAK
MongoDB &Ik 58 55 o AASAR B AR RAHER o B BAT %5 15 A PR Ek PR A 3 K
SCHFRIE L, EE: BRI A9 [

\) X#3;58 6-1 movielens_dataloader.rb

require 'rubygems' #Ruby 1.9 2 VASkidix 4T
require 'mongo'’

field_map = {
"ugers" => %$w{_1id gender age occupation zip_code},

"movies" => %w(_id title genres),

"ratings" => %$w(uger_id movie_id rating timestamp)

}

db = Mongo::Connection.new.db({ "mydb")
collection_map = {
"users" => db.collection("users"),
"movies" => db.collection{"movies"),
"ratings" => db.collection("ratings")

}

unless ARGV.length ==
puts "Usage: movielens_dataloader data_filename"
exit (0)

end

class Array
def to_h{key definition)
result_hash = Hash.new()

counter = 0
key_definition.each do |definition|

if not self[counter] == nil then
if selflcounter].is_a? Array or self[counter].is_a? Integer then
result_hash[definition] = self[counter]
else
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result_hash[definition] = self[counter].strip
end
else

# AAHEAEBA—ANZM, BATREERAH T 04

result_hash([definition] = ""
end
# 9T EMHRE, counter.next AXEZHART
counter = counter + 1
end

return result_hash
end
end

if File.exists? (ARGV[0])
file = File.open(ARGV[0], 'r')
data_set = ARGV[0].chomp.split(".")[0]
file.each { |line|
field_names = field_mapldata_set]

field values = line.split("::").map { |item|
if item.to_i.to_g == item
item = item.to_i
else
item
end

}
puts "field_values: #{field values}"
#last_field_value = line.sgplit{"::").last
last_field_value = field_values.last
puts "last_field_value: #{last_field value}"
if last_field_value.split("|").length > 1
field_values.pop
field values.push(last_field value.split{).join('\n').split("|"}}
end
field_values_doc = field_values.to_h(field_names)
collection_map[data_set].insert(field_values_doc)
}
puts "inserted #{collection map[data_set].count()} records into the
#{collection_map[data_set].to_s} collection®
end

movielens_dataloader.rb

R mzsE , SO RMES T o 20AA] LAE I JavaScript shell 2 & AT 2 FRAYE S KU T

XAMIFRAE, KREEAHHR ] JavaScript shell RPhdt, 53R TR H—/ NGB 301l HIHAB Y
FETE F e A NIRRT T, A E A S ﬁfﬂﬂﬁﬂig HE2h 7Tt . K250 CRIEA
S48 ) H JavaScript shell SZEEAY A1 AT DU HATE 7 9K ) 508,

FHRATIHT, 5/ 35 MongoDB lR%5#%, J-H Mongo shell #4% I XS0 Z G FR P # AL
MongoDB &3¢ H 5% %) bin T H % T o HI# 19 45 3t MongoDB 21K, A BIRIAEC 4R
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AR i SRS X SRR T

TE Mongo JavaScript shell H', JE3RHU ratings B2 & T A 10 KL, WIFFR .

db.ratings.count{);

ma R N IZRE R E] 1000209, K AL T Mt 100 T 450F45, Br Lk AN E0E d R N iZ& IE
NS

Tk, FRATHIANT Ba 2 AR BOE B 1Y — AR

db.ratings.find () ;

7 shell BTG 20 AR R TENAE G i Bid 5k o shell BRI T BRUGR I T T80 KA N
20, Tl T ZHAE, HFH#A it (iterate M4HE ). it MmN 734h 20 S50k, N
RBR THE shell LB FIWIC RIS, A EZI05%, shell 237K “has more”,

PEAPEE, HW{ »_id" : ObjectId("4cdcflea5a918708b0000001") , "user_id" :
1, "movie_id" : 1193, "rating" : 5, "timestamp" : "978300760" }, JLFAHEHT
X ARG HLEE AT EDR AR, PO B RS R AR IRAT, NRHEA . BRGX R,
o 22 (8124 N 81 [ R

Q anfargR s s L I BT PO

Q ATELA RE VT AR B 7

Q Gnfarfs f s AR L - AL P 25 Sk 2

TERFAVEHR PErD, B X 256 R I (join ). 7E MongoDB HY, X ¢ R s &
FENR S5 230 FRL A OGRS 1 . MongoDB 7 X T DBRef UM, RS A [FSES TP
MFEZAI R, (HEX A7 XA —LE PR, 17 HAN 2 AR PR I AR S5 [F] . A
WA DBRef, {HJ&23 0075 /i 1 75 17 F2 219/ it DBRef FOHIF-, X LL41 )5 &5 i
W2 HIF

AR E RS T A TS, AT DU RS AR PR A M B B 3 o i, 22 R348 1Y
W R SAREATY Titanic (WA TESY, T 288 e M B MFRIRAT, 805 X MRIRAT i 8 ratings
5. WHIRREE 02 A M L2 Titanic (AR, (HORHE bRl LA & 1 5] titanic, BV LA
AR, CMiEAEER ML) VCAE movies AR FATH . 75 RDBMS HY, ZAEXFMEN T 4%
RS AT, FTRESLZEAE SQL 1Y where FAJHMii ] 1ike FRIBACKIRBUI A RIEH 1944 5.
TE MongoDB 1, AT like Fikx, (HRAERAMIIRE, RIHIEN AR e CILRLE,
BRI movies G T A bR 45 Titanic 3§ titanic AYIC5E, 7 DMEIXFEADIA)

db.movies.find({ title: /titanic/i});

XA )21 7] T A SORAE

{ "_id" : 1721, "title" : "Titanic (1997)", "genres" : [ "Drama", "Romance" ] }
{ "_id" : 2157, "title" : "Chambermaid on the Titanic, The (1998)", "genres" :
"Romance" }

{ v_id" : 3403, "title" : "Raise the Titanic (1980)", "genres" : [ "Drama",
"Thriller" ] }

{ v_did" : 3404, "title" : "Titanic (1953)", "genres" : [ "Action", "Drama" ] }
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Mmemﬁﬁ%%ﬁ@?&@ﬁT%ﬁ AT . eV B, RATAE RS TE RS S
Ho BTSRRI B A A R E mMmeWEk THY, STV e p AR
LYW

db.movies.find({ title: /titanic.*\(1997\).*/1i});

XFEAR [ —> 308 «

{ v_id" : 1721, "title" : "Titanic (1997)", "genres" : [ "Drama", "Romance" ] }

XAFIRX AR T 07 Titanic, titanic, TitaniC BJ& TiTAnic E’JTT EX I VSN
NG A, ERSERTATHR (1997 ), EREELE titanic M1 (1997) Z[], I (1997) Z
JEATLAT 0 ST W IENZRIAAA SRR AR H IR RAY R E, SR B IO A

4 ratings B movie_id FEHHMIEEZEH movies AMW_id FBE X W, FrLIEGR
WS Titanic (BREFFHN 1721) BFTAIFSY, AT LUGREA 1] -

db.ratings.find({ movie_id: 1721 });

SR MY Titanic BVF3 888, AT AR

db.ratings.find({ movie_id: 1721 }).count{();

RIS 1546, PPOMRE 5 il . ZERMALEE Titanic Brf 5 BIFARISIRMELL, ALl

— PRI ST

db.ratings.find({ movie_id: 1721, rating: 5 });

db.ratings.find({ movie_id: 1721, rating: 5 }).count{);

&6 SR B EE FE B SRk 1

MongoDB % ) 3 A% % 248 R AR . &3k 2P { movie_id: 17217} 4= { movie_id:
1721 YHAR—H, F—ANAREFFEMH ADRMEER T, S FAEE, —Z 2%
JAERGHIELER ATH—F 3, 2A6F, & ratings ## movies B4 P movie_id
AT (KE&K) Ko, [ﬂxbb?f#%ﬁ$§‘l@3‘/\ﬁ@—\iffﬁ R, T &9
db.ratings.find ({movie_id: 1721 1}) , " M iR B 1546 A~ X 4%, W oA
db.ratings.find({ movie_id: "1721"}), A 5&%‘:‘&@4{:4@3‘(%0

15 2m 3% S AR A 7 $61,é@aﬂT@%&m

field_values = line.split("::").map { |item|
if item.to_i.to_s == item
item = item.to_i
else
item
end

}

KBRS E G TS PRGOS, R ORI A AT HX— 585
Sy, WHALR F A BB AR F A COFL, AR TE LR 5 FndF L EF
H(FHE) LR I EFHH
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HTRR, IRATRER BRI —LE Tiranic PFOMMIGETHEE . E4R P 4 M B BT A AR 2>
(155 B RER BB S ), WA

db. runCommand ({ distinct: 'ratings', key: 'rating', query: { movie_id: 1721} });
HL5Y Titanic FVEFE TN 18 5 Bri nl RepItE o, ArLAgs SRRy .
{ "values" : [ 1, 2, 3, 4, 51, "ok" : 1}

runCommand %32 I S EL .
O distinct FEHEEHLEE Y-
O key FBHEE T 28 HME—{EN 7B .
Q query FEAIE, HFHEES.
runCommand FWRE] HAij A 1T Wik i HA A g — SRR ], 32 R FE A R —1H
HI, SeXtEG#AT Tidug, EEhIra PR —E aT DRI TS A X5k, s R _
db.ratings.distinct ("rating");
L EFRATEFXT Titanic MTEEFE 1 2] 5 Ira T RERIE . EAE—2 TP T,
TR REAN MB35
db.ratings.group (
. { key: { rating:true },
initial: { count:0 1},
cond: { movie_1id:1721 }
reduce: function(obj, prev) { prev.count++; }
.}
NP
ST ATR A R AT A

[
{

"rating" : 4,
"count" : 500
1,
{
"rating" : 1,
"count" : 100
3,
{
"rating" : 5,
"count" : 389
1,
{
"rating" : 3,
} "count" : 381
{
"rating" : 2,
"count" : 176
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5340 PRETE 51 MongoDB SEf I A RAE® (8, (HAE5r R B IR b Rk . 7250 A
i) MongoDB # & 45, EL{fi F§ MongoDB [ MapReduce T. HRIiaF /04 Rk, ZFAHBSE
HIERE, 45— MapReduce RRAS A3 2H RS

DUHBERRARE— XS, BT,

Q Key: Zr#AAHBE. aimfl+R2EH T — B rating, SSMYF BT LUHEE S 5308

RIS R & ok, FLRVE R key FBERUME , 100 key: { fieldA: true, fieldB: truel.

Q initial: REWRIHE. BTG ERHATHEIE (count) 4 0,

Q cond: L UELRG YA SCRY

O reduce: FE R,

Q keyf (A& : MHRMHEAESECA KT, AR TR,

Q finalize (AM%): 7ERA pREGE JI WA 45 H LSt s, W ABRIERE A 2% H .

RS b, AT I BB AR 2 2 OO R R S A (LA 7o, R T T o 4 4
YERPTT

db.ratings.group (
. { key: { movie_id:true, rating:true },
initial: { count:0 },
reduce: function(obj, prev) { prev.count++; }

RRIIR, X EREXIA 100 TiE5#M ratings EAANATT, VREAFEN T HIXAERHE

Fri Nov 12 14:27:03 uncaught exception: group command failed: {

"errmgg” : "exception: group() can‘t handle more than 10000 unigue keys",
"code" : 10043,
"ok" : 0

3

R A BSON X R IWEZUR ], I A ESA T IO AR & R R N B BERE AT 1 .
XANBR AT LA i MapReduce T H K 7a iR .

T—17#% MongoDB [ MapReduce T.H., i STEREANPEEEREE F TR 5 pREL

6.1.2 MongoDBH #JMapReduce

MapReduce J& Google I | L HFIAYARIIHELL, SCHRFTE KA o34 AR LA A
YR AT LATERS Ay “MapReduce: Simplified Data Processing on Large Clusters”9RF5% 38 SCH 524 ¢
Google MapReduce FJINZS, HulikfE: http://labs.google.com/papers/mapreduce.html.

Google MapReduce HE 42 Ay 1 Y5 41 X o 147 22 A0 AL 7™ i A1 o3 A 0TS HE R A ok T R,
MongoDB i HH—1, Google A1 MongoDB [/ MapReduce JJfig[a)#E M BRI g A tH L a0 20
SRR TR K EREEUHET, map RREH FES B, 1] reduce PRELEE fold
PRETERAN RS BT R G
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MongoDB #J MapReduce #1485 Google # MapReduce 7+ R TA48F .
Hadoop % MapReduce 52 Google %7 X i+ F 22 A 49 1R LI, f BLF & £ 4 7)
#¥% % (HBase ) #=4 T MapReduce #93+ H-.

42 MapReduce AJ BEWTER EAHEMERZR )L, Aid— BB H T ERZEH- AR, MapReduce
AR AR ar BT, AT AHS Bh IR THE A SN Bdis 46 & AT KT . B DAFRA T i -5
TR FIRGG , SRIGHAE R 22l IXRE2E ik WA oy, I H 4 5 AR 380,

I (T B SR A R R X R A P i 45 BEF T8 T o 228 MapReduce, B 562 &
map FREHI reduce BT, SRIGTEHES FHUT map Fll reduce PREL. map PREVEES HIOERNTC
RAEBPATIR— A%, FR B —ANEAEXVE M o 285 reduce BREUT map PR H 0 H/(E
YR, FERTA RAEXT EHATR A R, SR

T users S£E T L WZUIE (F) FBWHZUE (M) BER map PREIIT :

> var map = function{) {
. emit{{ gender:this.gender }, { count:1 });
b

movielens_queries.txt

XA map PRECHEEA R 5% BAE— /X, P gender MR, 114K
JEMHN 1,
reduce PRECHRITA A H P iR S ny BRI Lo PR B8, & SLAE .
> var reduce = function(key, values) {
. var count = 0;
. values. forEach(function(v) {

. count += v['count'l];

.1

. return { count:count };

N ¥

movielens_queries.txt

reduce PREUIESZ map PRECHN H IOEEAEXT . FEXMFRRER reduce PRELTT, BEAMEE/EXTIY
HBALIB L — R TIE (Ree i) S0 RE. 158) JavaScript AT LAFEXT G2 % 63 R S /ERG
BRI IRE T, AUS count += v['count' 1t ALIEAE count += v.count.,

)5, X users G217 map Al reduce BREL, /74 users A PRI MR S AT
mapReduce 2171 result TSI

> var ratings_respondents_by_gender = db.users.mapReduce(map, reduce);
> ratings_respondents_by_gender

{

"result" : "tmp.mr.mapreduce_1290399924_2",
"timeMillis" : 538,
"counts" : {
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"input" : 6040,
"emit" : 6040,

"output" : 2
I
rok" 1,
}
> dbl[ratings_regpondents_by_ gender.regult].find();
{ "_id" : { "gender" : "F" }, "value" : { "count" : 1709 } }
{ "_id" : { "gender" : "M" }, "value" : { "count" : 4331 } }

movielens_queries.txt

RTEUER, AEEERIE F A M 38 users BB, SRR IR R A AR 1 S0

VAT PR F A1 M S users AT ME I TR A S 10T -

> db.users.find({ "gender":"F" }).count();
1709
> db.users.find({ "gender":"M" }).count();
4331

movielens_queries.txt

R BB —T map BREL, RGTE ratings F£5 FiafT map Fll reduce FREL, FREUE:

PRHSERAESY (1. 2.3, 4F15) B’J‘uxﬁ( Eﬂftiﬁﬁﬁf/ﬂ’]ﬂ:ﬁﬁféﬁﬁé‘?ﬁ T ETE ratings
E4 FistTH) map Ml reduce BRELTISE

eS8

> var map = function() {
. emit{{ movie_id:this.movie_id, rating:this.rating }, { count:1 });
Y
> var reduce = function(key, values) {
. var count = 0;
. values. forEach({function(v) {
. count += v['count'];

)

. return { count: count };
cee b
> var group_by movies_by rating = db.ratings.mapReduce(map, reduce);
> db[group_by_movies_by_rating.result].find();

movielens_queries.txt

BRI Titanic (FRiRST movie_id A 1721) BRI EEL, HEHREEMVR T
€ MapReduce AO%H, 15Xk

db[group_by_movies_by rating.result].find({ "_id.movie_id":1721 });

>

{ r_id" : { "movie_id" : 1721, "rating" : 1 }, "value" : { "count™ : 100 } }
{ m_idar { "movie_id" : 1721, "rating" : 2 }, "value" { "count" : 176 } }
{ r_idar { "movie_id" : 1721, "rating" : 3 }, "value" { "count" : 381 } }
{ "_iar- { "movie_id" : 1721, "rating" : 4 }, "value" { "count" : 500 } }
{ r_idar { "movie_id" : 1721, "rating" : 5 }, "value" { "count" : 389 } }

movielens_queries.txt
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) HETH (E P MapReduce 1] FH1, reduce PREUHNE], map FRECAIE] . A HilF H A
R/ A BT 1o — Mo A SO A S AET B  EE , 7—ABi+h
SCRY AR B B ELGT R B F AR A R R AR B L 5

T, 5 ratings 5 ETHEEZ TSI

> var map = function{) {

. emit({{ movie_id:this.movie_id }, { rating:this.rating, count:1 });

.3

> var reduce = function(key, values) {
. var sum = 0;
. var count = 0;
. values. forEach(function(v) {
. sum += v['rating'];
. count += v['count'];

.1

... return { average: {sum/count) };

.3
> var average_rating_per_movie = db.ratings.mapReduce (map, reduce);
> dblaverage_rating per_movie.result].find();

movielens _queries.txt

MapReduce SCF4i S 2R AR GHIEL, AW R T—/Nloy, A —Lef /e 435 1
R B4

BAEVRE 2 T i T 250 MongoDB 425 B8 )7 300 T I FAT T — T s R e Y A iy
FA 1K H] HBase iz A iy bl

6.2 if715) HBase | o) 51 £ #E FE & B9 #4E

TETFR A1) HBase lf, T 2 dofi—Ee8dEidt 2. M MongoDB —#¢, i I FR A 1 faj o 1 figfadfefi FH
HBase fEA FITTMAHR Y %, AFEEIRZESIERSE, X85 BIAE Hadoop 701 XU R 50
(HDFS ), F&fi1if 1% T HBase 1 Hadoop BRI, AT/ DGR SRS BRI . A T ik
SEATH, FRATPRF 1970 428 2010 4F 2 NYSE 4% HIRER T35 I s i 282 HBase 5L, S8 H
HBase MR IR L85 o oLy s A J& M Infochimp.org AYJF UG SIS LA Aok iy, T LAGE
N ARG . www.infochimps.com/datasets/nyse-daily-1970-2010-open-close-high-low-and-volume ,

[ BT inEE

HABHEEN) zip H KA 199MB, Ajd+% HDFS Fll HBase FUFRERS “K” iA1RiL, HBase
A1 Hadoop FEAHSEit fEMS 1M HLAH W HRACEE PB 2 . 5 SWEHLEE . X7 B R 4F
BIERE T —A 5 AN EIRAE, 2020 1 R & FUME R EIE L =I5 1 or0 AT
FENEE NoSQL fA AT 1) i, 31X — 19 J 5 O 1l [ S e o B /NI S A R 22 2]

ERttX£R Danylee E= EEHRN




112 % 6% &% NoSQL #1i¢

eI e U E O (RS R ok o A C L S R PN 0k V678

FEGIA S 7 BaZ 5 B M LLF AR,

Q SN B AT H I A1 R E—ARi

Q FFE. m. AR, U SRR AN R AN A ) %

Q A HARSH

ATEENT UM . BEEEARAS AN H IR AL Aok B . 3XFE NYSE. AA. 2008-02-27 1] LIFE K,

175 NYSEAA20080227 . T A Mg HIE BT IAAABTES N price BIFIIGH, i3S m ] L

¥,

ﬁhﬁ?’{ volume %G,
4N historical_daily stock_price. Zikf5 NYSE. AA. 2008-02-27 HYiC 74K
AL )«
get ‘'historical_daily_stock_price', 'NYSEAA20080227'
ALK RESRIBOT B A% -

get 'historical_daily_stock price', 'NYSEAA20080227', 'price:open'

W] DU SR FE T 5 R A EdE . N2 —A Java FEGIRRT , HIRRARIBUT 20 m S i ks £ «

import org.apache.hadoop.hbase.client.HTable;
import org.apache.hadoop.hbase.HBaseConfiguration;
import org.apache.hadoop.hbase.i0.RowRegult;

import java.util.HashMap;
import java.util.Map;
import java.io.IOException;

public clasgs HBaseConnector {

public static Map retrievePriceData({String rowKey) throwg IOException

HTable table = new HTable(new HBaseConfiguration{(),
"historical _daily_ stock_price");

Map stockData = new HashMap () ;

RowResult result = table.getRow{rowKey);

for (bytel] column : result.keySet()) {
stockData.put (new String{column), new

String(result.get (column) .getValue()));

}

return stockData;

}

public static void main(Stringl[] args) throws IOException {
Map stock_data = HBageConnector.retrievePriceData ("NYSEAA20080227");
System.out.println(stock_data.get("price:open"));
System.out.println({stock_data.get("price:high"}));

HBaseConnector.java
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T RATE &R IE R LIS, FEAS - HBase A& L/ EAMERTE AT, HEE
BRI RE ST LA BY Lucene A1 Hive #1797 /&, i Hive 1 HBase FI4H 17 &7E5S 12 &
BN,

6.3 #if] Redis i 1EE

F1 MongoDB, HBase —F£, A= 17 IA WAL T Redis. 7Eid ) JLE BIA]2=>) T 78
Redis HAAA# AT ) BCAE AR ACII . AT K 2D UR A Arif) 2R, A3 B AT 1k ry HA
BUR—HFE, B 2B IR AR 2] Redis SEHH .

K TR, BT AT LN www.nyc.gov/data TEZRAREAY S 421500 NYC BUE2 e A FL R
Pa. TR EAEHEE CSV ML, 4N parking_facilities.csv, U 6-2 ) Python &
Fe ] LUHIRSANT CSV AR A, IR HOMEAA M Redis F74# . 1215153817 Python JIAKNZL
BEET, Jo)8 3l Redis 2225 H 3¢ LY Redis-server B2/7, ‘©2)a 3l Redis RSS2 3241, BRI MW
H 6379 L% P ik

\) REGER 6-2 b NYC =4 Bt 8t 19 Python 215

import csv
import redis

f = open("parking_facilities.csv", "r")
parking facilities = c¢sv.DictReader(f, delimiter=',")
r = redis.Redis(host="localhost', port=6379, db=0)

def add_parking facility({license_number,

facility type,

entity name,

camis_trade_name,

address_bldg,

address_street_name,

address_location,

address_city,

address_state,

address_zip_code,

telephone_number,

number_of_spaces) :

if r.sadd("parking facilities_set", license_number):

r.hset ("parking facility:%s" % license_number, "facility type",
facility_type)

r.hset ("parking_facility:
entity_name)

r.hset ("parking facility:
camis_trade_name)

r.hset ("parking_facility:
address_bldg)

r.hget ("parking facility:%s" % license_number, "addregs_street_name",
address_street_name)

r.hset ("parking facility:%s" % license_number, "address_location™,

e

" % license_number, "entity name",

oe
0

e
[
oe

license_number, "camis_trade_name",

" % license_number, "address_bldg",

oe
0

ERitX SR Danylee €% BEIRNY
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address_location)

r.hset ("parking facility:
address_city)

r.hget {"parking facility:
address_state)

r.hget {"parking facility:
address_zip_code)

r.hget("parking facility:
telephone_ number)

r.hget {"parking facility:
number_of_spaces)

return True

else:
return False

o

s" % license_number, "address_city",

o
[}
o

license_number, "address_state",

o
[}
o

licensge_number, "addressg_zip_code”,

" % license_number, "telephone_ number",

e
0

o0
[}
o0

license_number, "number_of_gpaces”,

if _ name_ == "_ _main_ ":
for parking_facility_hash in parking facilities:
add_parking_facility(parking_facility_hash]['License Number'],
parking_facility_hash['Facility Type'l,
parking facility_hash['Entity Name'],
parking_facility_hash['Camig Trade Name'],
parking_facility_hash['Address Bldg'],
parking facility_hash['Address Street Name'l],
parking_facility_hash['Address Location'],
parking facility_hash['Address City'],
parking_facility_hash['Address State'],
parking facility_hash['Address Zip Code'],
parking_ facility_hash['Telephone Number'],
parking_facility_hash[ 'Number of Spaces'])
print "added parking_facility with %$s" % parking facility_hash['License
Number ']

nyc_parking_data_loader.py

XA~ Python 2773 [Ty $& HUH YIS A sk 81 3R, ARG HMELRAE 3 Redis L0, B Al sk
PIVFRTUE S s, T A VT IE S HMREIE 4 ) parking_facilities_set MR,

FARH parking facilities_set BFTAMIFIHES , F— P SUE T8 1 hiniE
RS AR, SREPAT T EAAS

SMEMBERS parking_facilities_set

EEPEE 1912 FiFIFSESITENH K, AT LIiEfT we -1 paking_facilities.csv
FNECF R EM . CSV BTN — M4, i AN B % — 3

B BBt 19 JE MR R AR — D A b, BB W parking_facility:<license
_number>HSRERIN, FILL, BIRBVFTIES 1105006 SCBEA A B FTASE, ] LA fix

/\

i

HKEYS parking_ facility:110500¢

W R 40T
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"facility_type"
"entity_ name"
"camis_trade_name"
"address_bldg"
"address_street_name"
"address_location"
"address_city"
"address_state"

9. "address_zip_code"
10. "telephone_number"
11. "number_of_spaces"

0~ N Ul i W N

YFATHES 1105006 /2172 SMEMBERS parking facilities_set IRFIFFRAHE— .
A TFEEA T, BT AL, [F— S TR S HHES — . WSR2
FAE—E I BoR, NIZAAFERETTFE, H X rsid if r.sadd ("parking_

facilities_set", license_number) : XfTHLATLL:

if r.zadd("parking facilities_set", license_number):
BAE, AT A AR, AN it A .

HGET parking_facility:1105006 facility_type

ZE R "Parking Lot". AJLAH wvaLs mpfTENHE A (E, WF .

HVALS parking facility:110500¢
HEHIE

1. "Parking Lot"

2. "CENTRAL PARKING SYSTEM OF NEW YORK, INC"
3 . wn

4. "41-61"

5. "KISSENA BOULEVARD"

6 . o

7. "QUEENS”

8 . IINY "

9. 11355

10. "2126296602"

11. 808"

IR, WERAE IR — A b A BRI I (B B4 1 AT LU T AN 1Y BGETALL fiy

Zzes

HGETALL parking_facility:110500¢

M o7 40T

"facility_type™"

"Parking Lot"

"entity_name"

"CENTRAL PARKING SYSTEM OF NEW YORK, INC"
"camis_trade_name"

"address_bldg"

"41-61"

"address_street_name"

W o ~J oy Ul i W B
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10. "KISSENA BOULEVARD"
11. "address_location"
12, "

13, "addregs_city"

14. "QUEENS"

15. "address_state"
16. "NY"

17. "address_zip_code"
18. "11355"

19. "telephone_number™
20. "2126296602"

21. "number_of_spaces"
22. "808"

HEE, HATEIAREAEXT, 0 R HETE R e — B e, BN ge A2 4TE
address_city Ml address_zip_code FEHIE

HMGET parking_facility:1105006 address_city address_zip_code

M O S
1. "QUEENS"
2. *11355"

Fi, WATLAH A4S aMsET WE—2H B E. ARG R B4, AT BLEN A4

HLEN parking facility:1105006

MR 11, WERAHEAE address_city EAEXEHEH 1—A, W LU HEXTSTS fird
A e AT

HEXISTS parking_facility:1105006 address_city

WA 1 FRFBATAE, 0 FNAFAE,

PR ESR parking_facilities_set b, A ATRERTT 20 SRR SEL, ARSI
ARDL, BT RUE ] scarD fir s> :

SCARD parking_facilities_get

GEOUE 1912, BERAE NV BRAETIFES, LM 64 sTSMEMBER, FIUNZER:
A 1005006 5= S RTCFEM LI, AT LUEHT T a4
SISMEMBER parking facilities_set 1105006

KO 0 A1 1AM RIS TR (false ), 8 T4 (true ),
6.4 NG

AR BRG] T —LE T AL . MongoDB A1) 238 it H 52 0143 B A 191 A fige R
i, HBase £ il 2 1 S i B LR R RY) , T Redis 23 BE I DT NYC BURFAE IR Ui
AT

XA IIRERE HIRA LIRS, B B G A SRR I B . AS TSR i T ) RO g
T3 A BRI — 873 SR M3 1o 30 ST I L 451, I AEAS B AR NoSQL Kb A i i XA FIAL .

ERitX SR Danylee €% BEIRNY



w (s
W S A 7 B A B

rERE

Q A SCRRCR I | 0 1) 81 K030 2 AR A ELA AR A BRIE 1Y) schema
Q it S 7L

Q Bl A ST

|Z\ HRFEIMHER , B St H R AR, AR SdbwaVE, AR E%E, 1
L-HK%M\?;%&O FiAN, BRI AFIE S A 1 ELS AR AR R Rk
wit, Bl Eh s UK AR ) 7 ek

RIfEGnit, SC R B A B A AOCEEIE AT . BARE I SR T 8L schema IR
BRI, (HRMBEERZEE T, o SRR . BB X K 2828 1 8
Kevh, ZEHE ARG, B E SR schema MYIERAM: . DGR BB R G o]
A EEA A . BUR P EESE, ISR IERAL (normalization ) WA BHEL,

BARARTELHE A& RDBMS BERIG A AR, At &8, Bl schema FIEHESS
A BIFPIDARRIIA schema B, XLES1E7E RDBMS il il lbAs R 2, AR 2 I3
RENEZ . IMEE M EIC AR (RS —8 s ), X ARMRAS BT e S
B E A, SRR 2 A T BT ME— (B o XXM, N ZGE AR, (HENER
YoM, SE AR TCAEMIRI T2 . SR, 72 NoSQL Bdi FEHESL TG schema B 7, iXHE
AR AR RS

AR —RF, AT =Z8HATHY NoSQL F= i i e e o 5 AR A TE L, &A1)
TR

Q SRR PR

Q F

Q HAEAH

7.1 ASBTEEIERE

SCROAIRIEIGS 1R TE schema ), S RFAEHE PR E16 S SCRIE T R A H
SOOI FEAD 4 SEHFERLE schema B3, FFIAE ) 5t 2053 S s At 9 1,

ERttX£R Danylee E= EEHRN




118 %7% BRMBAMATERR

SCRSEHE RN 23 BRI 8 AN R SCRY A 3 ) — R G L, BARIXREAE 58 58 E T REAR
ZARA .

CouchDB ( B7E4E R Couchbase F—iR43 ) Hl MongoDB J&40 Jc 1 I SCRY K %, TEA4E-it
AN @R SO B[R] — ARG B — 5 L, #FIAICh g . Ban, RAT LIRS 5 o T 1 g
SR AR «

{ name => "John Doe", organization => "Great Co", email => "john.doe@example.com" }
{ name => "Wei Chin", company => "Work Well", phone => "123-456-7890" }

JF 3l CouchDB, SRS HEX A SCAIAFAETEY A contacts MIRUHRAFIL

—/~ MongoDB JR %5 T AHE S N EE, BNREEXTAR S E
& AaxTH, —/A CouchDB R4 % VA ® S MRS %, RIXAHESNOHA,

A LU T 447 TR Futon 80 HABSMRELFFAAM CouchDB 22 H., FFAFA# Y

@ CouchDB #2447 REST API k#ATFT A TAE, G301, FRHIEFEF L

A, EERAEAN ., E%ETEASZA, HAELHE CouchDB, Fik it A
Jo, KA A A TERXEO T REESAEASLIFNT . R R E N
FRHY, HAAREA, WEAFTELT AR FHA NoSQL /= 5 4y 4 ¥ fa
EEFEH

& 7-1 /& Futon &5 contracts $EZEH I SCRFIZR IR . F13H HIE/R T id ( CouchDB
AR UUID ) FSCRYRUAR S |

@ sevevocument @ Adaries () Upad Atiachment... () Delete Document
Fields Source

Field Vaiug |

K72
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P 7-2 JEEHR A I B AT AR vl DAL AR W8 SCRS AN TR RROAS o X R AR 2 850 e R T e A A A2,
1M &b AR RRAE TSR S B R S, A B2 EAE CouchDB B A — AN HEH H 2
BHEPE . 7 CouchDB HL, X SCRY B B 78IS )2 S 0 BRI — A~ SCRY O hAS . PR,
HBIZF I “Wei Chin” PR “Wei Lee Chin”, WE BTG, SRiMACRY (JSON ) &%
TR
{
"_idr: "797f£603b2d043£6023264e27fa00121f ",
"_rev': "2-949a21d63459638cbd392e6b3a279894",
"name": "Wei Lee Chin",

"company': "Work Well",
"phone": "123-456-7890"

couchdb_example.txt

BR T name FBHM IR, BREER T _rev BIEEMN ., _rev FEBAMGEE CHIMAS . i
KW MRA S & 1-63726a5e55e33ed02a927ca8518d£073 , W LI MIMIA S & 2-949a21d
63459638cbd392e6b3a27989d, CouchDB H HRA 545 L U N-<hash value>, H:F N ER
SCRYBETBUEL, WA (B SCR & Fiks =) MDS WA (B, SCRYNIANEERT, N& 1,

MD5 2 #E @I ik, B EFERENRIE, AR 128 L8 HA5 &4
%, ¥ %KX MDS 6943 8353519 : www.ietf.org/rfe/rfc1321.txt,

CouchDB {#i [ MVCC ( MultiVersion Concurrency Control, ZRiAI: &6 ) LI I &5
[H) % . R MVCC {#1% CouchDB Ref&ikE o5 | ABHLE ( DU OR S B ). B SCRYER
HHCHIRRA, SCRYMUABER B ffde b ss . 7E 38— SCRYRT, BB ZEmiu Y RTAS (B8 AT
HIRRAS ) FTgE B PR AR —FE o WIERRRASASUCEL, FREATTREAFAAEMRSE, FLAnTE IS URBE S i 5
BZIE], T — A AT TR, LRI SO, S RAAEEASH SR, A B0 D AR
SCRY o XA AR RN AP AL R RE A AR T, R A Il 34 A A T A L D ST B R
HFRUA (85 RAS ) J& CouchDB HIZ LIS, HIIRESEBIZARA.

ALEINEOLT . SCREA SRR A K AR E . MUATE IR B 2R TR rp o, R4
HEIFRBETT o IR A TS MBRIHRRAS , AT 2] S AT ot AR B SCRY A Bl B AR AR o X R 3R
NGO T T _rev FBATRIS T M THRAS I SCRY o RS S seh, IR Re i Al i
K FEARRAF I H A o (B XA SR AR AR L 2o BV, A R ol A A 2w &= il

WA TG LR Z AT A IHRARAS O SCRY , i ad gk S, CouchDB Al A
XA [A) REAT — ™ T B e AR 7728, ATLLZ ) hitp://blog.couchone.com/post/632718824/simple-
document-versioningwith-couchdb, XNIMEIEHR B, EHEUEZLIT LK

Q FEVIA S HTRRAS A SCRY R, SR — N SORY AR R R

Q TR, H Base64 Jufh 455, K i HIE AR SRRSO Tk (AT S TR

ER#t X4 R Danylee £ EEIRIN
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AT (HUBTRTRIRRAS ) 1A BHE44
RS, MR — A SCRR AV AT A «
http://127.0.0.1:5984/contacts/797f603b2d043f6b23264e27fa0012 1 f
DU 5 e SO A BB RRAS 2 7T LA ] »
http://127.0.0.1:5984/contacts/797f603b2d043f6b23264e27fa00121f/2-949a21d63459638cbd392e
6b3a27989d

KEEGOLT , XAV R B 5 RG] B S o B8 2R A RO A H 3R 0 AT LIRS FH 1
PERARAE SRR .

Futon e FH F e 7 2 BB AR AE SR ARAS Y o 3X P4 ARTE CouchDB 1Y jQuery JavaScript
B E AR TS, jQuery & P 2 FE 0] DATEIX LR EX . http:/svn.apache.org/viewve?
revision=948262&view=revision,

JTLL, JR4E CouchDB H I RUAS & — AR H A AR, (H SCRIFEAAAY AT R AN R G 1 20
SRR (AR, X REAE S schema 1 NoSQL #da 2 4k 51

7.1.1 §§schemaBy R EFM

MAHTE 7 BB B, CouchDB 584 BEME7E [R]— 45048 4 o A7t P A~ BN TR i S0 o
XA RZ AL, FERLEELL T IE

Q =R AR, KEAESN null BFBOA & AR

Q K& SCRZE LAk, BEIEANFB Y TAR BAR O il

TERTE A FH, "John Doe" A —1 email #idik, [HZE "Wei chin"I&H . XAZE, ]
AL TR — AR E R . B ok R 'wei Chint A T email Mk, FE A0
wei.chin@example.com, APATCTHFHALMZARITEIERER BT B INB SR B, [AlkEHL, B
W IgembR, BT g,

BT AT LRI A R 7B, o B A B St AT AT A 5w I . I A — NG AT HR
HF BT LA R, 20 ] DA A 2 . X ERE A O EEARL, 5 —Jr i, X&E
R PR 7 B R R e 0, i ELE A S — 80 .

FIHATHIE, BT CouchDB WA T 55 schema ARG, A T /R IX AP R 15 MEAYH:
fb 51, RS MongoDB, B JCHIE#— 44N contacts [ MongoDB %45, FHERMIMNSC
FENESH . JH 3 MongoDB lR55#%, SRR HAT T m a4

uge mydb
J db.contacts.insert{{ name:"John Doe", organization:"Great Co",
email: "john.doe@example.com" });
db.contacts.insert{{ name:"Weili Chin", company:"Work Well", phone:"123-456-7890"
)

mongodb_example.txt

Tk, SRS CEa@lr, miHM SOt LA . n] DURR AU H SOk
N

ERttX£R Danylee E= EEHRN
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\, db.contacts.find() ;

mongodb_example.txt

AWEERIZ B -

{ "_id" : ObjectId("4d2bbad6febd3e2b32bed964"), "name" : "John Doe",
"organization” : "Great Co", "email" : "john.doelexample.com® }

{ "_id" : ObjectId("4d2bbb43febd3e2b32bed965"), "name" : "Wei Chin", "company" :
"Work Well", "phone" : "123-456-7890" }

_id HATRESA—HE, RHIXEEE MongoDB fEFR I R SE FAE Y, TEARIR L] F YR
Fretk. BAE, BI—H 7B email #"wei Chin"f3CHYH:

var doc = db.contacts.findOne({ _id:0bjectId("4d2bbbd3febd3e2b32bed965") });
\) doc.email = "wei.chin@example.com";
db.contacts.save (doc) ;

mongodb_example.txt

FH_ia SRIRBOCRY, SRIFMREL email FEIFRAF RS . EHIACLRM T ek, H#E
M contacts HGHEHIRBOCCHRIEIA] .

! db.contacts.find() ;

mongodb_example.txt

AR .

{ "_id" : ObjectId("4d2bbadséfebd3e2b32bed964"), "name" : "John Doe",
"organization" : "Great Co", "email" : "john.doe@example.com" }

{ "_id" : ObjectId("4d2bbb4d3febd3e2b32bed965"), "name" : "Wei Chin", "“company":
"Work Well", "phone" : "123-456-7890", "email" : "weil.chin@example.com" }

5 CouchDB A[f], MongoDB ANZZEFSCRIIRAS, T2 B HT SCARY .

MAE, LLANUEA 55— MER contacts2, BUAME & —E 308, BATHZL I N ESR contacts
Fl contacts2 G N—. B AM?

R H AT B — A e s A T DSl — S I 2 M E S, AR ERNES
B — A /NEAK A HPIANEGIEA SRR T RN, fERITTAIFIARR, AU LS ES %,

Q H—MIF ke YT EAIFME R hAAE_id FHAFRSCRYRT, NES | BRnA &= .
[Fl— M ESTEERD SR ATEE MR _ia i, BE EWES - MMESH S E 5
G AR SO . ST RN i SO AR G TR

Q WEIE_ia FBOF TR I,

I H mongo-tools FELHE T HRG I W1 MongoDB ££4 1) ruby A, AT LIFEIX HLijn) 5] .

https://github.com/tshanky/mongo-tools.

7.1.2 MongoDBHIFESEANSEH
B F IS ARSI S0 . IE MG I BRIREZEN—, WHARE M. EX77H,

ER#tX<5R Danylee E= BERIN



122 % 7% SREBABATERS

MongoDB ffit | —2 H iy T H PR o

1. mongoimport

WA T E A DB e — A SCPFEL, i HLZ JSON #%3X . CSV i i# TSV *%T#SC
A, AU mongoimport K5 & S A E] MongoDB 4., ‘A —LEIES TiH—T
WSHPIT AT L S8 X BRI, AHFBHLEAT bin/monogimport, i 41T

connected to: 127.0.0.1
no collection specified!

options:

--help produce help message

-v [ --verbose ] be more verbose (include multiple times for more
verbogity e.g. -vvvvv)

-h [ --host ] arg mongo host to connect to ("left,right" for pairs)

--port arg server port. Can also use --host hostname:port

-d [ --db ] arg database to use

-c¢ [ --collection ] arg collection to use (some commands)

-u [ --username ] arg username

-p [ --password ] arg password

--ipvé enable IPvé support (disabled by default)

--dbpath arg directly access mongod database files in the given
path, instead of connecting to a mongod server -
needs to lock the data directory, so cannot be used
if a mongod is currently accessing the same path

--directoryperdb if dbpath specified, each db is in a separate
directory

-f [ --fields ] arg comma separated list of field names e.g. -f name,age

--fieldFile arg file with fields names - 1 per line

--ignoreBlanks if given, empty fields in csv and tsv will be ignored

--type arg type of file to import. default: json (json,csv,tsv)

--file arg file to import from; if not specified stdin is used

--drop drop collection first

--headerline CSV,TSV only - use first line as headers

--upsert insert or update objects that already exist

--upsertFields arg comma-separated fields for the query part of the
upsert. You should make sure this is indexed

--gtopOnError stop importing at first error rather than continuing

--jsonArray load a json array, not one item per line. Currently

limited to 4MB.

XA FATEHMRGH, HRMEES AL CSV B TSV (2% JSON #%3X ) R 28— s %k
i, ERLARINIR T, 05 6 = EL AR INE MovieLens £it4fi iU MongoDB 4E45 11 Ruby A<
%7 mongoimport 1] 7% 5¢ IR MESS o

2. mongoexport

FUM B AR R 2 S 8 . 45 JSON & CSV M 2CAE RARII TR EL, whnl LA
AT HAEE NEA B ok . BT A R n] AT, A 240217 mongoexport HI
Al PRI

connected to: 127.0.0.1
no collection specified!
options:
--help produce help message

ERttX£R Danylee E= EEHRN
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-v [ --verbose ] be more verbose (include multiple times for more
verbosity e.g. -vvvvv)

-h [ --host ] arg mongo host to connect to ("left,right" for pairs)

--port arg server port. Can also use --host hostname:port

-d [ --db ] arg database to use

-¢ [ --collection ] arg collection to use (some commands)

-u [ --username ] arg username

-p [ --password ] arg password

--ipvé6 enable IPv6 support (disabled by default)

--dbpath arg directly access mongod database files in the given

path, ingstead of connecting to a mongod server -
needs to lock the data directory, so cannot be used
if a mongod is currently accessing the same path

--directoryperdb if dbpath specified, each db is in a separate
directory

-f [ --fields ] arg comma separated list of field names e.g. -f name,age

--fieldFile arg file with fields names - 1 per line

-g [ --query ] arg query filter, as a JSON string

--Ccsv export to csv instead of json

-0 [ --out ] arg output file; if not specified, stdout is used

--jsonArray output to a json array rather than one object per

3. mongodump

mongoimport Fl mongoexport 73l WEE A H S AR R 8E , Ab#E AT 2 Bcdias =, ansi
BAgEAAS, FTLAA] mongodump DA i HilkE LA AR 42 . Lh-help HBEHHAT mongodump
A%, Al LI E mongodump AYIEI, HiianF

Tl A AT mongodump A-F:4EAE % 49 MongoDB #4E %, FivAR A
mongoimport #7 mongoexport #7 X &R WAK .,

options:

--help produce help message

-v [ --verbose ] be more verboge (include multiple times for more
verbogity e.g. -vvvvv)

-h [ --host ] arg mongo host to connect to ("left,right" for pairs)

--port arg server port. Can also use --host hostname:port

-d [ --db 1 arg databage to use

-¢ [ --collection ] arg collection to use (some commands)

-u [ --username ] arg ugsername

-p [ --password ] arg password

--ipvé enable IPv6 support (disabled by default)

--dbpath arg directly accesg mongod database files in the given
path, instead of connecting to a mongod server -
needs to lock the data directory, so cannot be used
if a mongod ig currently accesging the same path

--directoryperdb if dbpath specified, each db ig in a separate
directory

-0 [ --out 1 arg (=dump) output directory

-g [ --query ] arg json query

TRSE SRR PR RS PE NS TR, BUAET] DL T R — D38 S8R .
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7.2 TEIEFIEIEE S EIRE schema BYEEE

HBase N &5¢ 4255 schema [, B SZHF LA TEANAY schema, FERIAIIEE Lo FIHGAHXT
B, E XA R A, My SO MaiA R . AT RE R, SILREHEMIFY R 3
EHEHRNA HBase B BB, E5ESCA ¢, WARTRE T gy, nTRARIEES 3 mECT
HBase f)—17 . AR MNEA A TCER ISR THIX A :

{
"post’ : {
"title": "an interesting blog post",
"author": "a blogger",
"body": "interesting content",
1,
"multimedia™: {
"header”": header.png,
"body": body.mpeqg,
I
}
6%
{
"post" : {
"title": "yet an interesting blog post",
"author": "another blogger",
"body": "interesting content",

"multimedia™: {
"body-image": body_image.pnd,
"body-video”: body_video.mpeg,
e

——

blogposts.txt

Jl bin/start-hbase.sh G351 HBase, 31/H bin/hbase shell & FRS%5. SRGHi)y
AT T T A AR EER I A R -

create 'blogposts', 'post', 'multimedia’

put 'blogposts', 'postl', 'post:title', ‘'an interesting blog post’

put 'blogposts', 'postl', 'post:author', 'a blogger'

put 'blogposts', 'postl', 'post:body’, 'interesting content'

put 'blogposts', 'postl', 'multimedia:header’', 'header.png’

put 'blogposts', 'postl', 'multimedia:body', ‘'body.mpeg’

put 'blogposts', 'postl', 'post:title', 'yet an interesting blog post!
put 'blogposts', 'post2', 'post:title', 'vet another interesting blog post'
put 'blogposts', 'post2', 'post:author', 'another blogger'

put 'blogposts', 'postl', 'post:body', 'interesting content’'

put 'blogposts', 'post2', 'multimedia:body-image', 'body_image.png’
put 'blogposts', 'post2', 'multimedia:body-video', 'body_video.mpeg'

blogposts.txt

ERttX£R Danylee E= EEHRN
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BARPEER LIS, ATRIRAT get AT

get 'blogposts', 'postl’

blogposts.txt

iy HH AR A

COLUMN CELL

multimedia:body timestamp=1294717543345, value=body.mpeg
multimedia:header timestamp=1294717521136, value=header.png
post:author timestamp=1294717483381, wvalue=a blogger

post :body timestamp=1294717502262, value=interesting content
post:title timestamp=1294717467992, value=an interesting blog
post

5 row(s) in 0.0140 seconds

MAEBAREC LW r T, FIGHIA L HBase MEAMES, SR/5/E/R HBase £ UNTHES
HdE schema BYZZ AT ELAE Y o

Y6, 7E HBase ', ¥R EESICRIVHMA, MAREHE S, 1E CouchDB H
AT ST R . HBase BRINRAFIHTHY = RRAS, ASid T LAd i e B8 € A6 = BB R
Ao SRABRTES R s, E LRI TT LS € A 9% . 75 HBase shell BLAT LA EE—4>
# N mytable' U3, & XN afamily WFIIE, $8EMRLE 15 DA

create 'mytable', { NAME => 'afamily', VERSIONS => 15 }

VERSTONS JEVEHUREEE, FrLA BRI R(H/E Integer . MAX_VALUE. JRUEIRAKEHAEE
SARAER R, AE XA B A FRBUE A S, oA WS T A RG], [,
WA BT A I, (R a8 b A i B s AR AN 2 AT LA 2 s 8 S B o

FEX BIAE A AT TESERL T ACE, XAACE -G mT DO g SC 8. B R MRA B T 24
j\j@ﬁ({??ﬁ HColumnDescriptor E’J*@Jﬁlﬁﬁo

1t HBase ', FIATGEAEATE I, LA E I schema R R 1 —E B RiETHE, F1—
DT, SRS S . —NIITRASIAREE v 4%, B0 M RCE HARS R . SBLR A R B ks 2
BIEEHF], WA ST EIEEIHS], S5 T ReMER IS .

HBase #5711 shell B Zwfe )7 AN S%E, 1325 Cassandra 753X J5 i BRI —2E . FEIHRRA K
Cassandra ., & AL E G EEE . IAE Cassandra RIGZ T, ARVFFEETTIMENRECE .

7.3 HBase #iIFEN55H

%% 'blogposts ' FAYEIE T LIS B B AS i SO R S el HDFS /7,
R HMBIERIARMSCE RS, LA

bin/hbase org.apache.hadoop.hbase.mapreduce.Driver export blogposts
path/to/local/filesystem

S W Rl — 1 &dEE) HDFS H7, WX A4 .

ERttX£R Danylee E= EEHRN
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bin/hbage org.apache.hadoop.hbagse.mapreduce.Driver export blogposts
hdfs://namenode/path/to/hdfs

T S, WIS ASYESR HBase 17, W LUMAHSCH R G4 HDFS S A%, 5%
L, MWARH SRS ABHEmA T

bin/hbase org.apache.hadoop.hbase.mapreduce.Driver import blogposts
path/to/local/filesysten

M HDFS A 52200, nTME FHXAEFA

bin/hbase org.apache.hadoop.hbase.mapreduce.Driver import blogposts
hdfs://namenode/path/to/hdfs

7.4 RUEFHEPHEIERST

BENEAF S BIR ARG IR , ZE 2T EE AN R A L (B AP LL AN Redis )
YRR R R A . A SO AMEAEAE, U Memcached Fil Membase, A7fifffi [i] f{0/sk
HEHE , AR T B B A TH R

Redis SCHFRIHEGRAMT IR AY . TR . F1R%E, [BJLTFBAEMTEdE . X Redis ok
ut, ARV A, SEMAES . EReNEEE A, FoRttaEE,

BEMEATREIT AR SCRYS . BRSSO 4, B T 8B LASN, X schema JLT-3% A HE
o Pl schema FZSAL B MEAFAEIE A T2 A0

FHE AT BRI EE A, WREAE, WTLDHE TR EmAZ:

RENAME old_key_name new_key_ name

Redis 38 {24 5008 bl 1086 4% Tk 58 10 Frke A7 i T A 8l ke A fb . 24507 Redis B8
HFFE M Redis 9 DB SCF, SR ECE S — AR E il T, 80# 1T LA % BGSAVE #rd 2k
S0 A SRR PR AT 55

7.5 NG

NoSQL #¥& E % #5559 schema 2544, KBS N R G FEeepdiiit . RS IA B, (H
X ALPR A NoSQL W) —AN B4 . A ™ H5 1) schema fi SCRYBGRE 122 T DAL 13 T4 A B0 S
TH TR, T JCTF A AT A R ZE HE AR T Ak 56 2R AR AL

TESVE AR, B/ 4% 1Y schema LEAES TAEFIAG B HE B9 InER AR 136w 5 5 o TE5/H
T, schema AR HA7 FR

ERttX£R Danylee E= EEHRN
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M & 51 S F

KENE

Q BRI E A R

Q 7ESCRYECRE e AN S R A A g R 5 |
0 NoSQL ¥¥iHEF

Q AR Bl RS | HER AR

=L A1) T NoSQL i R A Arify, ik — B0k >J T (R A i s sl . OC 28 BUAK

Ell e R R 5 RO A A PERE , 2R RIRIRE& RS T T NoSQL.

KA H BN THREEIETIRTERE . Be E, ENTMRIERT e T B, IR 2
oA B AORTESIATE, AP

Q — 5 U A B AR S

Q &FBERRT], FRBAEARESEER GRS, SR UM S e 5T,

PSR LG, B RO RS AL 0O . RO L AR AR ] 5 S 4 I 1)

FlM, FEVIRBR DR, A P

Q Fe 26 H—A— il Py B A s 4R

Q MRS PO SR AN E R

AW, X —RETI T B BARBART R PR R TIRIEEL, (HRATE AL
PESEAR ORI S 2eiE N = BRI DIHITESCAR b, PR A R4 P e U R B T b S —
JiT, B ARG AT LIS RIS T A S o R0 a4 H bR B R e e

8.1 HIFEERTIMERMRE

BIRRTIBA TR, A RERIA IR AR T Bl g Ak o X SERE L Sy
TERG A PR . B AR B AJEAN Lo AW RRATERAN TR X SoM &, BRARIERE AV RIS

W A BRI RS SO iR, T DMEECRAY, R KRy, i HL A2 A i B (A2 iR
AR — T R R I AIRZ AT, ARERAES . R E . R AL KR AL
W Ao A AR SRR (SO Ay RS 2e ) AR, AR A 2 e 128 S 22 s A%
DIERIERT], Xma# sR BO AEIR B 1o

ERttX£R Danylee E= EEHRN
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P IR 2 R — L A BV —RE RS L o (R RIS, W R Z RIAF el i
o “MRRRZ HAWAD T RN —MEER, H—MER#. — DT RUESC AL,

R ERZEEAPA T A ST RUEM T390, e R EE A PRI 81 . WA
JERHBIEMR AT o ] 8-1 nIHE B B — SRR ZE A
BRI AL

Kl 8-1

B X Bz AIE . — NS S 1 ST LU AN . B ORISR A Y
(1, BRI SR S S s Uil . B2 B BEAOARG . 78 BHH, FrAiCsAr et 1+, ot
TR G A . BRI R T | P TR R 25

WSRAR T A B2 A7 5C B AWHT BHRIAG NS, ATLAB L R OITELR N A

Q http://en.wikipedia.org/wiki/B-tree

Q www.semaphorecorp.com/btp/algo.html

Q http://en.wikipedia.org/wiki/B%?2Btree

AN, FTLAE N ARG HE . Cormen ., Leiserson, Rivest #1 Stein &3 - Introduction to
Algorithms, ISBN 0-262-03384-4,

FIRBERSE—FE, [HRAEARIR NoSQL i L, Bl ARG I XA AR, AR
JG S5 53229 4% MongoDB . CouchDB #1 Apache Cassandra iR 5|, ok, TENHRG IR,
BNV HER , Ry — s A

8.2 MongoDB BYZE 5| 5HIF

MongoDB 24t T4 5 Iz MRS R LM s Aifteat . SO T, ESElasEn
AR _ia B FalE—1EGl,

fl R | W Bl I i R AR o FRATHE AR 6 TN B 01 TF a6 o An2RARE)
MongoDB S0 LA HUEIT /MG, TSR 6 BRI B ARG . e LS N %A
=AMES, Blmovies. ratings Ml users,

N TR WTE ORI, b B — 28 T HARM A JOR 5N A A PERE . 75 MongoDB 1L,

ERttX£R Danylee E= EEHRN



8.2 MongoDB # %5 5485 129

N E TR SE i, X6 TR AT DU AR, JFpRIC i AT 218 At

AT T HETERE AR, Bl S0 o TR T A i Hh LA
BRI AR, s it IR TR, B ratings A PRITASH, ATRUE T HiX
FEATI)

\) db.ratings.find();

movielens_indexes.txt

BAF TR, AT H XA

db.ratings.find () .explain{() ;

)

movielens_indexes.txt

TR R P 3 AU T K

{
Ycursor® : "BasicCursor",
"ngcanned" : 1000209,
"ngcannedObjects" : 1000209,
"n" : 1000209,
"millis™ : 1549,
"indexBounds" : {

}
}

it IR THFE 1549 ZFPIRIFT 1000 209 (L 100 J7) A3 ZEIR B 1000 209 4~ 3CFY
R T 1000 209 AS3CRY, EiA UL T BasicCursor.

R, AR RS MR —A SO . Wl JRoR IR, SCRY R TR A FE T X e,

Q Cursor, bR HIRIR BIEHERAE . Wb AN A . JEARTEARA B WEbR. JEATE AR

HRERAN, BRI RIINR TRL].

O Nscanned. BFEFASEAREE RGN, BXTRT SRR S5

0 nscannedObjects., I3 SCRY AT,

O No R IEA SR 4

Q Millis, A HIRIFERS, B 2R,

O indexBounds. FR/R AT PCHCAY RS [V ) B/ VIR RS . XA B HA 7E(d 2 &R 5

A5G,

TR ratings BT, ratings £E5EE P RHEEZRATES (OEMN 13 5),
AT idUE ratings B4, WHIREIRRE —HHEEAHLH T4, ratings A5 HEEHEZNME
— AT, FITLUA TR TR R 52 44 GRS R , Tr 2k movies AT HYEH, REEEE F Toy
Story WA (B Toy Story 1) YERBIF, VRAT LSS SME—T.

BORELY Toy Story A B3RS, AT RAVRIATE N ZRIA 2 BITAAESS 6 & 0L 1 it ix A il ik
FoR o ARARVERE, g, HEMEI—5, PN X novies EATITA S Toy Story
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A SRR SR AT LA AT

\, db.movies.find{{title: /Toy Story/1i});
movielens_indexes.txt
S D2 X
{ *_id" : 1, "title" : "Toy Story (1995)", "genres" : [ "Animation",
"Children's", "Comedy" 1 }
{ m_did" 3114, "title™ : "Toy Story 2 (1999)", "genres" : [ "Animation",
"Children's", "Comedy" ] }

AN X BTSRRI, Toy Story 3 A BAT KA . SREMRE T W ALE5I R BEARFE,
R " Toy Story " IIRUFRIGE CIEFR: 1) SRHUITA TP M. MR, Seafiitl
SRR, A BRI T IEWIZSA R, UM movies SEAH I Toy story, I
AT LS AT R B T

\, db.movies.find({title: /Toy Story/i}).explain{();

movielens_indexes.txt

i R L I <
(

"cursor" : "BasicCursor",
"ngcanned" : 3883,
"nscannedObjects" : 3883,
"n" . 2,

"millis"™ : 6,
"indexBounds" : {

}

}

FIAITEL, 7E movies G FIE1T db.movies. count () ; REHIASCRI S, AW EMA
ﬁﬂ]%*%iﬁﬁ nscanned X nscannedObjects {E*ﬁXﬁﬁro LI}E%ELU%ﬁﬁ?I@%?&T%{H#
AR 2E T o RSO HA 3833 4>, FrLAAT) R agth, HIHFE T 6 =P, 1RPURRiAE
AT AR S [ X DA ARG, (HBITES IR ] ratings 845, RIS Toy Story £ CHI T4

FHHTA Toy Story (FUMERIHLE Toy Story(1995) ) A XMPESy, W LLXFEA -

\) db.ratings.find({movie_id: 1});

movielens_indexes.txt

FRFEXNEHAAEIATTR], 217 explain WIF :

! db.ratings.find{({movie_id: 1}) .explain{)};

movielens_indexes.txt

i R L I «
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"cursor" : "BasicCursor",
"ngcanned" : 1000209,
"ngcannedObjects" : 1000209,
"n" : 2077,

"millis™ : 484,
"indexBounds" : {

}
}

FIX— AR ERE T, iR AR AL, A nscanned Ml nscannedobjects #5A 1000
209 WK, A THEGRIIA SR, XFERATIIELG I AR5 ik,

8.3 MongoDB Ef|ZFf{FHZE 3]

f£ MongoDB H, X4+ ensureIndex SEH T KEBMEIERTIM TAE, F—1 )5 — 14
4% movie_id i€ ratings A, FTATERXANEME FAIERE | W IZ R RN B RS
WG, T, Jei USRI,

PUAT IR A AR

db.ratings.ensureIndex({ movie_id:1 });

movielens_indexes.txt

B movie id BOIEE—RT|, HIUFHAIRGIPiEE. HOREMITRS], W
R4

db.ratings.ensureIndex({ movie_id:-1 }):

movielens_indexes.txt

SR HBE TR A A -

db.ratings.find({movie_id: 1});

movielens_indexes.txt

SR P A -

db.ratings.find({movie_id: 1}).explain{();

movielens_indexes.txt

ey LB D A2 XA
{
"cursor" : "BtreeCursor movie_id_1",
"nscanned" : 2077,
"ngcannedObjects” : 2077,
*n" : 2077,

BRt X4 R Danylee E5 EERIY
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"millis" : 2,
"indexBounds" : {
"movie_id" : [
[
1,
1

}
}

FEREZT, RUIBARMZEE (FISCR) Bt 1 000 209 (ARSI EED) b3 T
2077 (USRS RISCRIECE ). ZAE RIYTEREIRTH! WBEILMAEYE, SURIR RN E 4
MY TRARIBC H . I, AT AAYEAEI AN 484 ZERPARICH 2 ZFP, W T 99%.

MATHRIBBAPME T AR, ARUIRE TR movie id 1. JLUAE BIE— LT
HBIR RG], ARG MBI T AR TR . A TERAT A ET, e — T 4E5H ratings
AIRGIBIR, SR i il i IR E AR 5

BARBUITA R IFN R (MERUUEEE) B4 S . ATLME R XA AR i) :

J db.ratings.getIndexes () ;

movielens_indexes.txt

fE movie_id FAMWNRI], 4ATHFFEET, BB _ia BRG], FIRENZ S
H=1EY|, getIndexes HHIHUTT :
[

{
"name” : "_id_",
"ng" : "mydb.ratings",
"key" ¢ {
t_idr o1
}
e
{
"_id" : ObjectId("4d02ef30e63¢3e677005636L"),
"ng" : "mydb.ratings",
"key" ¢ {
"movie_id" : -1
Iy
"name" : "movie_id_-1"
e
{
"_id" : ObjectId("4d032face63c3e6770056370"),
"ng" : "mydb.ratings",
"key" |
"movie_id" : 1
1.
"name" : "movie_id_1"
}

ERttX& & Danylee % EERRN
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HITH O 2 R IR 7E movie_id BAIE T —MEIFRTI.

\) db.ratings.ensureIndex({ movie_id:-1 });

movielens_indexes.txt

WARTFEL, S nint J7ykn] LIs sl il A e R G| . Esmbil i movie_ia LHIREIT
R SEFEL “Toy Story(1995)”, W LAIXFEAT ] .

\, db.ratings.find({ movie_id:1 }).hint({ movie_id:-1 });

movielens_indexes.txt

SEMAAT VAR , il A A A G TR, KRBT X BRI movie ia B
ARG, Uil Tl an s

\) db.ratings.find({ movie_id:1 }).hint({ movie_id:-1 }).explain();

movielens_indexes.txt

AT AR .
(

"cursor" : "BtreeCurscr movie_id_-1",
"ngcanned" : 2077,
"ngcannedObjects" : 2077,
'"n" . 2077,
"millis™ : 17,
"indexBounds" : {
"movie_id" : [

[

1,
1

}
}

I IN T X movie_id FARAN movie_id -1 WMIBRFRG I, Bl s HRTFERS]
MFF &R —FE, RN T 2077 4~%H
itk A — ARz A R T RG], i H R N SR T, (H2
RBIGERERIEAL T 17 280, XAMBCF LRI 484 28/ MRZ B & THFRS
FRIRERY 2 580, ER M IR TRERIAN . movie_ia iy 1., 36 FLEFIHFAIZHOA A,
M HRT— MR O LA E T 458 Vi FI 3L SO, ANREULTH TR T MRS & St %
P&l [RE, UilngREFB SR, WARBUREF R IMRE S & Bl THY RG] . K&
TEOLT, FEREXSFIR I AE, BARDIERRRIAELE . BEREX M EREWT S, T LAl fif
FAMAS RS BRI T, B movie_id 7 THIR ) —1i,
4 ratings W movie_id FEBt (BUEME) X movies EEW_ida FB. _ia (LK

ER#t X4 R Danylee £ EEIRIN
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movie_id) FEHUE MR, Fr AT H A movie_id FIFkH movies EEH_id F
Bt RIE—HE . #RH movies A H_1ia S KA —FhINEIEAR T T X R P HES -

J db.movies.find() .sort ({ _id:-1 });

movielens_indexes.txt

JavaScript fii % ﬁlﬁ(/‘j\ 1] 20 A3, B DMRZS 2 — IR B KB 3952, W H TR
T APL ST HABALHZ T XA, PR i EEBR I 25 50 2% B ik, o HEZEi—A~. b
BRI E T T AR -

! db.movies.find () .sort ({ _id:-1 }).limit(1);

movielens_indexes.txt

At 4 BB 7 E) A KU B A, RA £indOne F %@ A limit
Zik? AAHFR L findone, X Z F A findOne VA RBRE — AL 4%,
it — AN SCAS AT HE PR A AEATE L, B —F @, limit 7 ik R R4
A BHERFH—AT &

movie_id fH 3952 XfhisH The Contender(2000), BARIL The Contender WVE4y, TGt
movie_id [HYTFHFIEEREFRGIARAT L, PR B H bR 240 2 i 55 Ak Pk fe
FrLART AR . ARG O F #R A TR . movie_id EIHFERSIMERAZE TR 6y
LU .

db.ratings.find({ movie_id:3952 }).hint({ movie_id:1 });
\u’ db.ratings.find{{ movie_1id:3952 }) .hint({ movie_id:1 }).explain();

movielens_indexes.txt

AT kB -
(

"cursor" : "BtreeCursor movie_id_1",
"nscanned" : 388,
"nscannedObjects" : 388,
"n" : 388,
"millis™ : 2,
"‘ndexBounds" : {
"movie_id" : [
[
3952,
3952

BRt X4 R Danylee E5 EERIY
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movie_id LFRIFRT AT

db.ratings.find ({ movie_id:3952 }) .hint({ movie_id:-1 });
\) db.ratings.find({ movie_id:3952 }).hint({ movie_id:-1 }).explain();
{

"cursor" : "BtreeCursor movie_id -1",
"nscanned" : 388,
"nscannedObjects" : 388,
"n" : 388,
"millis™ : O,
"indexBounds" : {
"movie_id" : [
[
3952,
3952

movielens_indexes.txt

MEZRPATERZE R, BonEIFAZ 4 TR RG], XIS ELUE R,
i, BRSO AT R R I ANEE . BRUGST T AT LA AR RS S lan, B AT AR AE,
XA — e RV S [0t AN 2 ik S P 2 BB 2540 o e A, X I B AE( 1IE AN movies SEA BT ),
T XA FE 8, TR DO i S 3 0 A8 % i [0 B[R] A 5 e W 22 KA 22 . —fRE AL T , Joe
X KA AR, A A R T A HE P R T

B, TEXHEASREBUGEN S EERT|, BEMF ratings EAWIERG], TUHITT

TATFR) 42 2

\, db.ratings.relIndex{);

movielens_indexes.txt

WAl PU# ] runcommand K EHFIEG .

\, db.runCommand ({ reIndex: 'ratings' });

movielens_indexes.txt
AR TR ELE, RAAI NG TR, SR T KSR T4
R 5 8]
A ATRER MR IA RS, RO RS, A REAIHZES] . WU dropIndex ATl
FrEgTl

\, db.ratings.dropIndex({ movie_id:-1 });

movielens_indexes.txt

ER#t X4 R Danylee £ EEIRIN
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XA SMER T movie_id FRYREFFRD]. AR EARLAT LIMERATA RS ZMER (Br_ia
FRERGILSMY ) A RS, TR AR

\, db.ratings.dropIndexes () ;

movielens_indexes.txt

8.3.1 HESHmER

FIHATRHIE, AL EERANFE: (BB ) DAlEERS | Hen] At & 247 B
HAERT] BN, 7TLIYE movie_id Ml rating FB F—EAIHRT], IEXNRGIHmASUT .

\, db.ratings.ensureIndex({ movie_id:1, rating:-1 }):

movielens_indexes.txt

XATE movie_id FHF Il rating( BEF ) LEIE— P H ARG BRI Z AN, 7E movie_id
Ml rating EPUANTTRERYLH ARG TPIERA =0T LI, AT PUAD AT RS Rk A4 4 A
TrHEEWFHER o HEF 2Rl S HE T FTE A, T DATE E SUER A LA R 5 — i B
BHEF

1% movie_id Ml rating MALAE T AT LI HIEAr i) [A] i VC AL i S s a2 FUR SR — 4 (D
movie_id) BYSCRY, WHRHIET movie_id HXANEGILIESCEY, WHATHYE movie_id L
BFBRT A,

HAERT AR T, o MG EE 2 7T MG N XA A movie_id.rating
Fluser_id BIE#E—1HERT]:

\, db.ratings.ensureIndex({ movie_id:1, rating:-1, user_id:1 });

movielens_indexes.txt

ARG T AR L AL SRS

O movie_id. rating fll user_id

O movie_id fll rating

d movie_id

HAERT WA S EF B, T8 1 ki g i frin BBl &R 5 0, JA1ekn4
Wy G & MR EF B R S N TR, DA RANES (people2) Hfl, —4
people2 A MITE/RBIMT :

REZAT —A people £4, ks —A» people2. MR VAM ZEik
BHTERG LT,
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"_id" : ObjectId("4d0688c6851e434340b173b7"),
"name" : "joe",
"age" : 27,
"address" : {
"city" : "palo alto",
"state" : "ca",
"zip" : "94303",
"country" : "us"

3
T DATE address TR zip FE FAIE—DRG], BiXF:.

db.peoplel.ensurelndex({ "address.zip":1 }};

movielens_indexes.txt

] LA name Ml address. zip FERAIE— NGRS .

db.people?.ensureIndex({ name:1, "address.zip":1 })};

movielens_indexes.txt

WAT DA 7SO RS 8, BRI address FEABIE—DRE]:

db.peoplel.ensureIndex ({ address:1 });

movielens_indexes.txt

ARG SR, AREI zip FB. WG A SCRDR A, BiAEH] Fix
PETL

MongoDB 45 B 7Bl LA S 4], M RSO . XA 7 Bedinl LIRS . BUERN DR A
B —" orders EHHIHIT, LURMMTRG A TE . —1 orders FAMICE/RHIUIT -

(

"_id" : ObjectId("4cccff35d3¢c7ab3d1941b103"),
"order_date" : "Sat Oct 30 2010 22:30:12 GMT-0700 (PDT)",
"line_items" : [

{

"item" : {
"name" : "latte",
"unit_price" : 4
},
"quantity" : 1
T,
{
"item" : {
"name" : "cappuccino",
"unit_price" : 4.25
b,
"quantity" : 1
T,

ER#t X4 R Danylee £ EEIRIN
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"item" : {
"name" : "regular",
"unit_price" : 2
},
"quantity" : 2

}
ﬂuﬁﬁ%%l line items:

db.orders.ensurelIndex{{ line_items:1 }):

movielens_indexes.txt

WRRS|FEAEHA, BABAHNE N TR RS H .,
BeAR, BATLIFE 1ine_items FX4HAY item BHEZERS]:

db.orders.ensureIndex({ "line items.item":1 }):

movielens_indexes.txt

FH—AEIR, ## line_items ZAAY item XYY name BIERF] .

db.orders.ensureIndex({ "line items.item.name":1 }}:;

movielens_indexes.txt

XAERL AT IR B name F-BIATIA) :

db.orders.find({ "line_items.item.name":"latte" }):

movielens_indexes.txt

J‘éﬁ‘ﬁi’ﬂﬁfﬂ, %ﬁﬁﬁ\ﬁi@%iﬁ?ﬁﬁ% BtreeCursor line_items.item.name_1, =

W THER T
8.3.2 GIEME—ZESIMBHRES

BUE, MIRIRC 258 29U, MongoDB i SCHR {3t T F BT YL G130k, M AR T

AR APERE . BR TR ARTERELISL, RE 1 AT IR Z R
AT Lk s U MR A — s R -

db.ratings.ensurelIndex({ movie_id:1 }, { sparse:true });

movielens_indexes.txt

Mgt R 5 | ERE R 7T BOCEM SO SR 1R Z 0 . XA T BE e 5 220y, (R 20T

B, MRS EBCA T S TP I TA SO

Rt X4 R Danylee E5 EEIRIN



J

J

8.3 MongoDB 24| & Feft A % 5] 139

MongoDB it 37 R EME—ZK G|, AT LIFE movies AR title FEB FAIEHE—E—EKT] .

db.movies.ensurelIndex({ title:1 }, { unique:true });

movielens_indexes.txt

h movies HEEPIZR H AR, WA PREARF RSO L, HE—RE 1A
g, BRAERAHE IR — AR H LS, FrA EEAT LA E S, AR B AT

db.movies.ensureIndex ({ title:1 }, { unique:true, dropDups : true });

movielens_indexes.txt

WERAE A —LE SO RS I B, X e FIfA null i, SRERTIAR,
XL Bk . [FIRE, WA PSSO RS FBA A, RAS— D07, T AYHS
LB

833 ETXEFHMNRMZER

FHECAIE, B8N H TIRZA K MongoDB REINE, BLHH] 1 A AR & TR ER 5
Py, FEREEN T — SRR CouchDB LIFT, FHE/REG —6IF . XA 55 FIEN R
BRSO RA K, ATHIEARN L, MRS Toy Story XRAYHEEARFAHE T 1 F mx
i

db.movies.find({title: /Toy Story/i});

MRS T T AR, SR BRI 3883 A SURYILEERT 6 ZF) . A movies R/,
PRSI BIUN I ARAR R . A X M SRR LisdT, TREm IR IRE .

AR mAERE, TTRME T X AR — R

db.movies.ensureIndex ({ title:1 });

AAHEAFIT , QR MMEGRTATRERE , Rl YR A A BRI T IE N, HY
TSR . WA LA 3 B R F BT . FERXFMSH T, MongoDB 2l
ZEHE: AT EA B BT LU NSRS, 458 blogposts,
Horp g A on s

{
"_id" : ObjectId("4d06bf4c851e434340b173c3"),
"title" : "NoSQL Sessions at Silicon Valley Cloud Computing Meetup in January
2011,
"creation_date" : "2010-12-06"
"tags" : [
"amazon dynamo",
"big data",
"cassandra",
"cloud",
"couchdb",
"google bigtable",

ER#t X4 R Danylee £ EEIRIN
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"hbase",
"memcached",
"mongodb",
"nosgl",
"redig",
"web scale™
]
}

BAE, WLMRESMAE tags FE EAIRE— D ZEERG], BRiXHE:

db.blogposts.ensureIndex({ tags:1 });

ERERGHAMRT —F, (HETLIE tags BFUEMERILER:

db.blogposts.find({ tags:"nosgl" });

AR AT DURDIA R TR S8 AR . M cags —HF, i ZHEICHER (A7 25 o
VEHBUE . MongoDB AfE A S5 BIOCHEFHEIN, Rt 2 A A ELX BRIy RS

HEGPORBIE, AR R SO T HLA A SORRR LS AR, X el ot SREAR I TERE . 22k
NS FAE IE—2efg Avify, TTLUFIH MongoDB MBI R0 ds . 52 b, Zrbras ] c s
o (o

TR AT = A0

Q0: ohréekH.

Q1 HECsEEAE CRTF 100 28 ).

Q2: iCRPA A

IERITA RSB E T A 2.

db.getProfilingLevel (2);

o3Mr i HELL MongoDB AL, W AR HAY AR AR H Ak

db.system.profile.find();

—HEERIXH, Mt LIREE T TIPTS5 MongoDB R 5| M HEF A RN . LUSTI
ARSI, n] DU T 28 T BRI A 2 i v fE

8.4 CouchDB HZs5| 5HtF

HIHFRAT WAL CouchDB K REST WK A fIHLl . BUEFRRA THE— T, A TIREEIHHCR
BRI &S 1#, A1 MongoDB ], CouchDB HYZRTIZNfEE ASI, TEEdRMGHR IR,
— IR Ll A o B MR X AN, SEIRIE— R CouchDB HY4i#E 5 MI#LH. CouchDB &
MapReduce XU I E A

map PREURIELE S I EE AL AN, 2RISR SF— kiR, ST
BRI BWRG| . ZEMUiEt N B AR BEWE, AH BRI EEE, B2 —k A
DU B A A AR R A B MRS,

ERttX£R Danylee E= EEHRN
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CouchDBE HIB#I & 3|

B B2 5| BEAR G b S R R i . RV ERIG K AR K, B WS AR B IR B0 S ks
BT, 7E CouchDB HL, BRI SEIN R Z A I & #] (MVCC ) F1 H3E 1 ( append-only )
BT R TR,

LRI K T AR A G e ] LARI & A, JCTR R Ae AL f R B Al S 14
GitHub X FEH A A i R 58 i S EAERRSIML, BEARZ 550, CouchDB H—1~_rev
B, HRIAF R B ITIE . AR R —FE, BT _rev (EHIH T,

PR M 2 7 i B U S BB s B R AR 12 24 B A BB WA o AR 5 SR O R B | 2B SR 1B
ORI R 2R T 38T o

couchdb-lucene R B ( https://github.com/rnewson/couchdb-lucene ) 4%
Lucene FF/&3% % 5] % 4= CouchDB k244 LI L4 7 .

8.5 Apache Cassandra & 3| 5H

14 HBase 1 Hypertable i 1451 F4R 12 , BOAE TATHEEA THER FIR 5| o 7R SR 4 A 1
KFMEIRS ] ( XFRRH RG] ) il H ARAEPURAY . HBase XK R G| H — 555745, Hypertable
THRITE 1.0 WS SCRRRRR T, IR B4 B A AR I Se B T

Apahce Cassandra J& [f [7] 5 508 i FNAE SR AE A I — ME G, BT Google Bigtable 55
Amazon Dynamo FYAHEE . 5T SR ZEZE L, Cassandra BROIASCREE TAT8EHEF ARG, 1
A Cassandra i SZHRFIR KRG o

H—A ] B8] 7K it s — T Cassandra XPIRHM R G He . IRATBEIRICARESE 2 FIRA
Cassandra §J5 /%, EA17% carDataStore 23 [ Hl cars FlkK . FRATHLH X AT H il FE

S bin HFE N cassandra FaJ¥ a8l Cassandara I} &5#%, #RJ5H CLI% |- Cassandra,
L1

PS C:\applications\apache-cassandra-0.7.4> .\bin\cassandra-cli -host localhost

Starting Cassandra Client

Connected to: "Test Cluster" on localhost/9160

Welcome to cassandra CLI.

Type 'help;' or '?' for help. Type 'quit;’' or 'exit;' to quit.

WA 5 2 BT, JIF CarDataStore Wi O A TEAR MBI 2 T SR EAT, WhFEES
25, IHREORL IS AR, RE SRS, {f carDatastore MU YHTHEAS (1] :

[default@unknown] use CarDataStore;

Authenticated to keyspace: CarDataStore

H T A2 A JCRT AN N2 A1 Cassandra FYBUHEIATE «

ER#t X4 R Danylee £ EEIRIN




J

J

J

142 8% HIELILHHAS

[default@CarDataStore] get Cars['Prius'];

=> (column=make, value=746f796£f7461, timestamp=1301824068109000)

=> (column=model, value=70726975732033, timestamp=1301824129807000}
Returned 2 results.

Y% cars HHLE IS : make Al model, N T HEEHZEAI make FIFIRCE, W LIZEARS)

BRI —REERT . M TIIEAAE, 75 EBUE SORISINR S| RIS 2 SCAE .

[default@CarDataStore] update column family Cars with comparator=UTF8Type
. and column_metadata=[{column_name: make, validation_class: UTF8Type,
1ndex _type: KEYS},
{column_name: model, validation_class: UTF8Typel}l;
9f03d6cb 7923-11e0-aa26-e700£669%bcfc
Waiting for schema agreement...
schemas agree across the cluster

cassandra_secondary_index.txt

update A1 make F)_FAIE T —AVRG|, RI|1ZEAIRE kEYS, Cassandra & X ] KEYS 2K

R A —1 87 R A A (RN o

IAE, AT make {HA toyota MI&HE. 25 SQLIELMNT .

[default@CarDataStore] get Cars where make = 'toyota';
RowKey: Prius

=> {(column=make, value=toyota, timestamp=1301824068109000)
=> {(column=model, value=prius 3, timestamp=1301824129807000;

RowKey: Corolla
=> (column=make, value=toyota, timestamp=1301824154174000;
=> (column=model, value=le, timestamp=1301824173253000)

2 Rows Returned.

cassandra_secondary_index.txt

PRI —, XK model {H N prius 3 fENAMFLUE cars £0dfE

[default@CarDataStore] get Cars where model = 'prius 3';
No indexed columns present in index clause with operator EQ

cassandra_secondary_index.txt

% make HPEHMIE, [HIEHE model PERIM T o XJEH K make ARG, i model I

WA &ﬂ]ﬁﬁ:g/\%é\T make fl model HYATIA:

[default@CarDataStore] get Cars where model = 'prius 3' and make = 'toyota';

RowKey: Prius
=> (column=make, value=toyota, timestamp=1301824068109000)
=> (column=model, value=prius 3, timestamp=1301824129807000)

1 Row Returned.

cassandra_secondary_index.txt
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K| UERT, WRERD A 8 s 7RG IE,

XAFIFACSEE R E S, FrABOE R KT ANT A g 440 . ISR AR ER ik S0
FAENXWER, IMAREZT . WANHAT xEYS REEBA GES SCRHEFEE R kR
Cassandra 5| AT BH#, si2SRIEAIES], SiA T RESCRAEEL RS 1T /EF A, @IRLT xEYS
EGIV N VS ES Stk ei s

8.6 &

AREEFRNTRAGGT T X MongoDB SCEY M H Bt A7 & 51 4y, HHH T## T CouchDB H
1 H SRR G . — A2 R FERUR X PN IR PERR SRR RG], i HX BE 3R 5 RIOC R AR R
R HEA FRARRE

AT T i T — SRR IIEE, 40 MongoDB HA M Z E#ARE], 8 CouchDB [ [
U LRAG B BT AT SRS ) B Bh &5 .

B T SCRYEAR RG], FRATE T 1T IRA TSNS 22 Apache Cassandra R 51HE T o
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45 RO, 5 MV i A

AERNE

O Hifit ACID 55 1) Z45

Q TSR g N H
Q Fif# Brewer [ CAP EF

O Tf# NoSQL 7= i 555 3 15

i

Jlm

"o 2 NoSQL {H 5 HL i 2 55 M se Bk, SRcr )7 sUR 5 SEAE G 1Y) RDBMS Bk L

BT HK IS, — BRI S . R, FREURSLUF, WA B,
TER RS A 2 FR e HL 55 S2 FIMPLE ek, (Rl X 2e 3ty th IE 2 NoSQL KSR Z AL

AFEFTA NoSQL 7™ i A3+ 55 UG e ek EARIL S RIRE RO WL o BT LATE AR S X RO 73
ARG R F 55 5B Iz 00 S RS, RAFERE R — T RE ™ A S 5, e
AR EEFRIE TR )72

FrLILERATIAE T IARIE , e ACID #32.

9.1 RDBMS #1 ACID

ACID, ZrilfRERE 1 (Atomicity ). —3E ( Consistency ). F&EPE (Isolation ) FlHF A

( Durability ), B0 24 FE R G55 0 M R PO ShnifE, IEN4E S Iritg /Ry, ACID
AL T XL

Q BEF4. —MESEELELTE2NY), BATERW . X AR Z B A E A — 2

A2 BRI B MR — S LB R AR A IR B P B, PR FEEEL 100

FIT, AN AKSHE 100 o0, FR BIKFFEA 100 €0, 25 KRG

ALYR: N AFBRFIM BHA . YRS, R TREF R A 1 s 5

YERML, MBABEAAELHENR, AEASEBAEA—BRE T  (RE M A%, H
KEEAB ),

O —BuE. —BHEME SRS R T H0E LA R SR, B A SR AL, Wit

MFBRUE R RUE, IBAEMASEZEAE, RIS AR R s, —3

PEFEF PSR G . RDBMS Hh—FHEl F 50— 290 Bin2 A e A S | o Btk

ERttX£R Danylee E= EEHRN
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Ko TEEKIMB A Srh, —BUE v BEA S 0 & A A RN, ER AR SRE 1 Bl
T, e —EER TS EER RS T R

QBB MEESEIRNIHLVINA . WP S ) PR el PR A — R 5
EATETTRESE MR T . MRIEARWTE R, AR e A n] I B ke . 2841l
+, AR XM Y BBV IE, HAIRES VO, XiH Vo I HARLR HE
MR VI, EJEEREE SE TR Y EEHC T VO IR V2, BI7EY X EE A VI A
MORECLEH T, WRAES, X SHS Y NS ANHE, XA RRMTEZER,
El 9-1 JE G MR T X AT R B DR At S s A or i o N [) %) B B R A R SR s e
TR

V0 —
Vo

O

AN

v ]
VO VO > VI

.

VI

Vi->?

A

5V2

K 9-1

Q HAM., FHAMEERE —BHESEERTIA T, Eil—ESGRE, A ME 2k
BERIE T AENL: F P iR IR T RS B E RN, (R RGO WA T U b
Fs AL EfAit . RDBMS i@ % difh—A3455 Hik o 5 HA S AFHS HEEA S8
o WRFEFATE UG . B AT &4 T RG0MEE, saAFES HERLR AL
TEG#, B AR B —FeR S
7£ RDBMS 1, ACID PRUFAE] T T2 iAn] . ARZEHEE, /] RDBMS iYL R P HELL AN
SARIE T IR ACID AR IEY R EEA R o AnSa M (RPBORE PR ) 55 B 7E 3. R S5
PR, ISR, (HRE—E MR AN, BRI N T,

ER#t X4 R Danylee £ EEIRIN
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BFa 75 2K 31| F0 B 18 SR G

FERS BB B O 2 IR e, L, AT SRRk A B B T X R s PR A R
ISO/ANSI SQL i LT AN E SO, 31X U0 o il B i e e s, e

O REAER

Q FRGEE

O WEE

a "])¥slik

BrUb=ZAh, Joks B o a4 i ot e R LT U VESE 9., W s o vl LR G F-fg Reis 28, B
PIEX R ST (BRRAFE— DRI EEE A (803 RDBMS A HMFHR ), 15k 9-1
BN

R9-1 AT ERRERAFHIEE

= R 4 Bk FRfEH (T
1 James Joyce Author New York
2 Hari Krishna Developer San Francisco
Eric Chen Entrepreneur Boston

BAE, BRAPIANISZ B F S 555 L M55 2, FERBERX MM EARLE, T,

(1) 55 1 EZHES TRl =285

(2) F55 21U ID N 2 Wi %, B H: Location(City)JE74:“San Francisco” “4*“San Jose”, /i
BRRH RN

(3) F55 | A ITA —4Kidsk,

(4) F555 2 BRAIR 2 h R PT A SEHT.

B PRGN, S5 R SA AR WRMEE IO EARIZAGEIR, IBATE 3P -, H
%1 SFE WSS 2 W HAREZBR (5248 ). BT 425, XEREZIBR SRR,
DCRER AR O AR 3% o AN ARRR S PURITE A8 — 28 B T — D00 . BAGEE, RA% 30 H
H5 1 HIEBIE A SE BRI B

BUAEAC AL IR 3 4, T BB RS 2 3838 T, IRAHIABRFIImT .

(1) F55 1 HUEG T IITA 3 585

(2) F555 2 BEHLID 4 2 AYiC 569 38 H: Location(City)/@ 4 “San Francisco” "4 “San Jose”,
A BB PEANEL

(3) F 55 2 $E385 2 AT .

(4) 5% | HIZEAPWITE 3 4845,

AREACERPANAZAEBOL IR o XGOSRV IESE, PRI AR I I 13 B 2 4 58 0 T8
AR, BAGEZBUIA AR T o RS 3 20 BABRAS T, ITLATESS 4 P55 |
FEHCE TR E R . S 1 ABREE 4 B TRIGE TOR—RERE, T LA R AN AT EE A

ERttX£R Danylee E= EEHRN
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I

MBSO R B ] A T, 5 1 RS 4 B IR R T . BN ERS I TAL
PR, F55 1 5555 2 SR TR B TR . SRR A0 b T A R A SRR, (R
AFMBRAHSGE AT A T REA A o X2 R EUE— RIVEICh, B a7 p, i HERR7E
Gh, X IR R &7 Rk, T XM AL BRI R T — LRI

(1) F55 1 PTG, R d 7 1R S 2 (AdE 1/ S) BFraEdEm, Mo
A BFORA =20k HAR R 50, BT LU I =250 sV E N 45 R (A1

2) H5 2 HEHEWA—FPNC T {Id = 4, Name = 'Jane Watson', Occupation = 'Chef"',
Location (City) = 'Atlanta'},

(3) 55 2 $25 R 2 Tl AR ERE

(4) H555 1 BB TS 1 D RTEE A,

IAE, B R ESSON E T E A, PR 1 RUP IR 4RI 455555 | BRI A —FE
TEATR 4, BRIFORE = 2500550, WREFE S id M 4 Bicsk. N TEHELXIZEE, T2 AN
OB UHE RSP REE . TR SIME . TSI EIRE P AL, B Ul A T i o 55 b 2,
BFEIIFAE SR AN, 7E—S iR R L, ] 81 AR B Rl ek PR S o X SR A0 P A

HATHEAL

o B R B B GO 53 KHRBE ( starvation ) FIZEGAY AT REME . — 558l T Hifth F5. 552
A TEIRAT 2 B ARIE, M I & 5540 B A R 7 BT IR 23 & AR AEA

i 5E ACID 555 Fl B GO A2, IR AT DA AR R 1 £ i BE o3 A =N 3R 4 B i e
HIET

9.2 #©%I ACID &%

LR ACID @ ToARSE, BB T RENAFMENE, HF ACIDXE
IATIRLESZ M

TR RGAFFAFRERIEAR . RDFIEX, FRENTHREE L REHE, Hf B
IR PR, B A s CR GBI ST R I 2%, S ARPERIPRERE 2t o A1k anitt, 4n
RAGFR ZRME R T E, AP AT . FAVENIEARRIEOOITE, Wk 9-2 .

PRSI HRERY , BERER — R, A US4 s e pgLas Lo RIMERIX 4
I RAYTEOL, Fefit ACID SRUEABEE BAR[R/NAT . e RGEH, ACID JFIEFE open XA Hi
22T B P A LA LA A, B EOR A 555 A AR B A AR A B AR 1R 2> 55 B R LAY
55 RIEAT b S b, SRS IR 2R 00 B e R L PRI o 352 PR A AN [ SR P e 4 e
UEATA] . EAHE B (SRR, SRR B, SS2PL ) RPN B 52— S RAT B T
TR O o (RIS AR 2 P EURAE L, Y555k feaatT, Bl iEre A——SbREs A
T IER, B EGER RGE  ERESFHL, BT XA FSHAE T, WA

ERttX& & Danylee % EERRN
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KA IEGC IR DT AR A TISEPRAY o BT AR SRR R RE AR Bh SBR[ A1 30k 55 g 2
FPEREE

fR&e 1 R&e 2
R R
Brl Br2
fR&e 1 R&e 2
K 92

— BB (R R, AR IS (R R ),

SS2PL ;2 —#+#7 A commitment ordering #9 8 R 494541, F % 0% A EH A4
B Yoav Raz (1992)#4 #F % # X “The Principle of Commitment Ordering, or
Guaranteeing Serializability in a Heterogeneous Environment of Multiple
Autonomous Resource Managers Using Atomic Commitment” ( www.vldb.org/
conf/1992/P292.PDF ) , Proceedings of the Eighteenth International Conference on
Very Large Data Bases (VLDB), pp. 292-312, Vancouver, Canada, 1992 5 8 A,
ISBN 1-55860-151-1 (&7 DEC-TR 841, Digital Equipment Corporation, 1990
FILA ),

HNBIRR (2PC) AXH—FE K, F—MBELZFHWRASIA TR
# F S 2 AT AIN, UG F B AT A A R S PR AR AR ZOR K XA
B R AR R, B AR Y RAEF — I R T AR I,

@ FI-# 488 ( Two-phase locking, 2PL) 245 X F 5469 —FF, BRES H

K 55 R IR AT F PR AE R T s B s B . PR ISR T FH SRR ) 25 2L BN
XA B R R

B0 A SRR RAE S AT R G S I2E ACID (RUEAMER, AT ZE A% T i — 1>
PRI AE 3 A R G W] 52 500

O —# M (Consistency )

Q AT (Availability )

ERitX SR Danylee €% BEIRNY
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Q 43X A2 (Partition Tolerance )

— 2 AT D IXEE (CAP) J& Brewer [E M) = K S0HE, 1% E R E X 1X—1C
KT J o X R G F 55 e AR o TR FRHb L, Brewer i FIA M40 (8B 09 E)
BRG] BERIB ST AT X =R (—2ee . TR . ar X AE ). RGEAE AT
Z/DHEE—FE DI HAN I . N TR e AU Z A, ARE S — SR E S T AR
'S

9.21 —H%

—FHE SUNEAE R I, 76 CAP M L N SCHUE B IR st . — 8k — 3
WS, I RERAERER 2N FIRE A A R80T H— S0 SR, B2/ i i il .

fE ACID HL, —Ei: (C) 85%A W 2 LR LR A SR Afk. XA CAP B —3EA
—F,

Brewer £ FJ& Eric Brewer #EHLHRIY, 2000 4-4EH ACM Symposium on the Principles of
Distributed Computing (PODC) H (1 3= @ i i th fth 5% B #2 i ( www.cs.berkeley.edu/~brewer/
s262b-2004/PODC-keynote.pdf ). Brewer 55 CAP HYAETE ZAE UC Berkeley 1 Inktomi TAERY
—f43. 2002 4F, Seth Gilbert Fil Nancy Lynch {il:B] T Brewer AU#EIS, HIEBFRN Brewer £
(A HFRN Brewer CAP £ ). #£ Gilbert Al Lynch (3ER B, — BBl A 15 5714 . Gilbert il Lynch
BYSIE B o] DAFE © & £ 38 3C “Brewer’s Conjecture and the Feasibility of Consistent, Available,
Partition-Tolerant Web Services” H#8F| . ZRBGX R IR AT LATIR] : http://theory.les.mit.edu/tds/
papers/Gilbert/Brewer6.ps.

TERA S B, — 2o nT DOHBER R ACID i SCEEEE, (HR M RG22, ABas
MG, FIERERERET .

9.22 HAHM4

A PAYEEIRE RGAET ZE A LRI S5 o NS, WR—DRGARN., JOEAE, 8
VIS BA WAL, BN EATTH. ALEA, FEDEAIRLeE Rt CAP & B H B Y
N, PRUA BRSSP IE A LT Adfe CAP & SUEBALMT ], HERG/ER
FSAREAR SR, B AT IR

XWHURYL, VF2 NIRRT RIAEa] FIE B2, e — > T A AU

923 HXEZM

FATAEBEAE [ PR C 2GR T Z AR5k, T HAEEZ# goR ANy al i Rk A
REHRRORIY, 52 087 AR ) B RAI MBSO AL, o LR UEC 2R, RS
ODUT, AR B R LA = 5 SORTISEPR . BRI B RS PR R R R, fdee]
PR TAEA AR | FEMBTRSCRI SRR 5 . PR RIRBIE Rk —F S AIET]

ERttX£R Danylee E= EEHRN
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el 132 T SCAYRRAAE T LT it PRI AR )™ SRS 2 [ )AL

PR R 8 T R 1) 4 R I B, ke T 43 ORI R A (/R 23 R4 . CAP Y58 — AR S HEAE
TP XA, S U TR AU, > XN T ARG AN T T DL 4kek
Sefit g5 HIBE ST o

EHT RS S BN ERIR
Tk, BREEIRIF—HME, BR—ARRRAERHITNSBAHRYT &, mitda Lk
Th QLY B4 EAT REAEELZERIIRANE R SHILTIMA LK B2 AGHEAR
BV, A2 R B AT A R

Q A&, 5t R A BEAAHR E B RAOIE, B RIEGH EZNFTFRBE AR,
DRBRITE B0 ) FFes R, Xh-FHRT ARBG T, | BRHA S TR ZHIR
¥, EORRCERAANIH. SER, #5EMERADRHNELE R, HiEAES
AHEARZ L, R e ERH T ReG2E, mEZERLILTHRGTFE £,

QEGHA, ERAOMEZEF L— B LA TR S,

OEFEEK LR, BmROMBA— AT, AEHIBRKIPAB AL, B, RTHE
FRWME, EEOT R, XA LT, BARONE, REHREZTARLIITHL
BHRFOUARE ., (AELEEP, HRAAARRIEE LT )

QiRAIECE. # % B AR ER T4 0 HMER R A B RARLIEA S K, mRiLFEH
FRARA Y R, hE B KB ATHAT S TR Ao LRI TR B KA L B A A 2%,
B AR 2. BIFFe S o3 K — A TaN

BT EAY RITERGHIR, ELIUFZARFT RBHRAY RRBZ ik, KFH REER

FARAASHES G FAMRT L L, L P HEAT ET R EAFERAR BN AME AT
SHRESAT S L FNAE LB A X 2B Hn, TEA—AFA, A FFIBRT -4
FESTRAATRTT, FAEFAAREITER, 2FFRRLOMIE.

0 A% TS,

QxRA 0,

Q W5 A LR,

Q W% =2 %40,

Q&I R2RETA,

QRA-ANEER,

Q HHrmAH 0,

Q M&ARZR EA 6,

oA Rt HZ5)2 %) T Sum Microsystems ( FL{ 2 Oracle #3—2f % ). Peter Deutsch 4% £
T A &P w9, BillJoy. Tom Lyon #= James Gosling 45X M9 ZAE R T ik, T MEE
% A X P-4 W 5575 9] . http://blogs.oracle.com/jag/resource/Fallacies.html .,

ERttX£R Danylee E= EEHRN
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0.3 43 CAP

Brewer EHE H, 7E— AN KAV R S0 B [RIAF S8 — 2o . ol R XA MR AT e
B PRATRL CHfif HUN % ) B2 Gilbert F1 Lynch FUIERH, LR ABRAFE A0 L K2 R3] Brewer J&1E
B o AR T PG B R, R — AR R A B R R — DA S, XM A~ A
a~e 18 9-3 HiE 9-4,

L
o

palEE YD)
HOEE (A )
XV
54
&l 9-3
X
I E
X
2% A~ m]
SEFE R
XV
' ii
E  9-4
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& 9-3 Fil 9-4 /R T —MERERGEIPIATT AL, R AR B 43I X HT XEREUEdE . X fl
XUEE I EIEAAE (BE5H), RAFEMRERRIA. AT X BiE X' X A XHE RS,
VIBEAE X R X' BRI HEN %, V IPIIRIESE vO. & 9-3 JB/R T — 1 iimpil+, AS vl
F vV (CEHHEGILAME vo), vI A XFEEE] X', SR)5 B N X VIE v, B 9-4 R T — 1 RIK
FBF, AS v B VIl Bi VAIE, B2 XM XZREFEERE T, FHit BRI E S 5H v
EHIFA—E, BASREES] vO, [HECHEIE v

IR R B S BERERNERAE, TGN X PR v1 2 X, #aihvd, LR XM
AEAE: (DAER XH VAIE VO R vl )V IEHHE (ED v1) i X E 3 X', S+ —A4~
Fgh, WARWE 9-5, XNRESRUE RS MR, (Ao iR fa] b, g
 9-4 IS R, WRURASHEHZE, B MAIKE HN X 2 XA E 52 oM 1k

B

WA VETERIE (B )

ERttX£R Danylee E= EEHRN
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WA XA X2 ] AR S R S AR 0, IR IR NS R A MR ] o An SRS RE N IE
F R AR R, AR ST RIER R A T, B BTN e . R 2Ly
MAHEARIN, RS A B ERT E IR B 0] FE AR i AN R ARt B R R X . BT A TGS AT Al 28,
HERGIE A, BHRERAE, SR ZH A0 —2E . RG> XA E 2 H 1)
R, PRI B, RIS = SE 2

T T AR A

Q BT 1. ZPhaT b, seE—SE R X 28

Q BRI 2. ZUMTX AL, e mT b,

Q I 3. Zh—8E, HRFG LT, M HAZHd—308 50 X R

45 RDBMS ZERE [0 SR AT OL T 688 T 1, XFMELT, nTHAMESZ3F 2N R RNE
M, s T e,

O W4 R i R AEIR

O {F

Q TWFAL,

O MR T| R X

9.3.1 ZEWMATAM

Bt O, 9 RRIBUR B RGP RES S AT, BB SIKE I HRGIKE B —FU
WA BIRA B AR AR Tl 55 RUIELENE , (HAT I — A e . B2 8eAl T—2eik
&, AR RW IR SR AN US55, RIS B0 T B AME S 55 R S8 2 TA Y
ol BRAE AR R 0 A o PN P K F) £ ML S ) VR D S B 5 | o AN A E BRI v
XA O, RATA I 2R — L8 AR OT 58, R IR eSS — B 252 2l

RO, ARG (HFFIFLEILT RDBMS 1Y) SCRperln . PUlE M RIKE . X EWRE
R GACAR ) — Bt 1] HUR] REiR 224 T A AT HPRAS o KRGO T, B AN ] FHIF AN AR
4, PRl T %

932 ZMHXAEBM

FEAEHT , SAFRSRANEZ Y XA AE . RIRIFREESE, FEpmy R R, sk
WOZALIR I, I LER 23 BRGNS R 3Kk o XS AR (B R — > ] 10 7
WE NSRBI XS ANERZS S, BIX M MEETAAIR] . AR —A RGO 52 2% B B 1 43
AR SS , (EZREBRE U R AT 8, I ERAEEn, HREAES X AAM,

Google Bigtable $& It T B -G = T P . s —20k, (HAE 0 KA BT 2. XA
RYJEAHEN), AR IR Z A0, (HEA R XA N . B UL, ERErEL T,
BRI — 0 X FENER ST, Il i e R e [m]

R T DB A, FTREEE I BAESS 4 3 HLAE YA OC Bigtable ( A2 HBase S525MB™ i ) 1)

ERttX& & Danylee % EERRN




154 % 9% FHAHEDEMEGETR

WA, 4.2 TN S IEAEE

Bigtable A M AR LA R AR T MBI, A S R B A7 7F— 1> region server [
region server H FR5#aIASHEE . 7€ Google Bigtable 1, FUHlEA7-G7E K2 Google
FileSystem ( GFS ) 1, TMi3&A~484438 52 Chubby #1711, Chubby i 1% Paxos X Ff A HERS %
At fr—2: . X HBase, HDFS #4475 GFS AR ZIEE, 1l ZooKeeper 4L Chubby. ZooKeeper
el 28 FE N— A BT s Fp R

HBAE R, ZooKeeper i HBRANIE E 40X, MRS REMAIX , FEF X sEifEWT, ZooKeeper
SH A RS EAEE MR X, W IRMCH HisE, B2 g,

BRI 41, Bigtable F1 HBase ( M HJRJZICIFRSE, GFS Ml HDFS ) X4 a4k 70 i
=y o BEFEAE A A — O H A BRI RE LT, AlE P SRRk . DT e
DU Gk BRI,

9.3.3 ZEWh—HI%

HEIEUR, NReZhal |k, RGNS, UETHXEZIZOI . Xt
A REE ok — 2 . SR —EEXT N R T — B, I AT X e 2 —ECE RS DA AT LA
BAERX—U, 3H5—8ERE—RY, O3 — B iR A —E0E . XIS BRI A
KW EERGE, BIEA—BAF AT, (A BRI DL, e —Bk i e A SRR I,
AT AR R — A0 S R, JEREITA 1 s I 2O B BRI AR . IR 5 T LIBR
TR B L, IR AR — B R g v 17
B, BMEICHES PR R GEMIA R R SR8, AT LA FiTs, DEUESL R, 1T
WA= T RERAY T o X, FPITEART DIME NG 1T, TR EE . s —A B, |
ETCIERA T FAE, AT RETLAVER P IEBGRRE ZHE N EH, T ERRELT,
BRI ANE , S B WATRAE R, v LIS SRR 2
BRI A, BATTLIRE R = A SRR E AR
O R: BT S EC
Q W 85 AR SRR
O N: LR B
X =ANSEAR R AT AR — B S8 AR FEBIEZMT . fRFF R < N T W < N 7] LA il
Pt P& (AT T A LI L
QO R+W>N, XFMER T, RAES#E—APIRE, FoA—S S i3 S r S . Wi
Tl : R=N H W=N (Rl R+W=2N), BB RGdxiZ—8ny, miHnT gt ACID
PRAE
Q R=1, W=N, REHEL TEE, {EAESHEIERMETA A LA E LN, R=1
W, BUSREW S, AT SE S T HAR Y 2. WaN G AL R E TS
AT, —HFEATT SR, WA RGNS,
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O R=N, W=1, G 140 8kte, S —8nrietksiadEw s, A R=N,
SR s AT A e

O R=W=ceiling(N+1) / 2) XFPEHL T G A AR PRt e 24— 2k .

Eric Brewer FI )[R FHT4 B T BASE X PMARIEARZ R A —EE . BASE FRFA 0] 14k
RS —F ( Basically Available Soft-state Eventually consistent ), ‘B 1511 H 2k AR 2% 5 ACID
X7 o ANid ACID 1 BASE JEAEXI ALY, SEbs b, BN 2R — B S AR S 2 T

A BRI ZAIEA, WATDHRZ 2R, — M RISEHRE RN RS, 7
— A IEF 28 B R AR ) TE S P RS E, AT U R I B A S T T . SR fa SR i i oo
Al LLHAME— )P AR R BT HEY o 58 4 Bff RS Amazon Dynamo K H 5 28— SCPERLARY ) 5L
AJABR, AR LA R A ]

T, RESMBE—LHIT NoSQL ™ i i —EttE, IASTERME EIra M, MR
A RSP0 F . Google Bigtable A1 HBase —E(MEAE I EL 2N At T, AR Sbkidx e
FE o AT G SR B R A — BB (4N Cassandra ) —E(:.

9.4 NoSQL r=mRy—E 1%L
A eI AT SCRHAR P MongoDB Fil CouchDB 11—,

9.4.1 MongoDBHI 9 —E 1%

MongoDB A #UE — SR, (HIR BRI —30k . 7E RS E LT, MongoDB Al LA, i H.
SFCE A —E

FEH SRR R R RIRERE T, BTN R B — A L PP A — B R RAR
5o A HFLLFL T, AT LIHE MongoDB LARME T =y 0y ] A IX 25 240k . Hrp—FhiE &
KA FHWEIME— ST, 2SR R — DS NERE P g 2, H
TE R P e iR S, BT ie St i s . o3 XK LU, 3 AT s S i A B 8T,
T SE B e 4 — 3K

9.4.2 CouchDBBIER&—E4E

CouchDB 14 g 2 — S5 AR AU A~ B2 22 1) J 2k -

Q ZRAIFAAER (MVCC)

Q il

CouchDB BN SCRYERA IUAS , A SOR B SRR S e B E—1B1T5 . CouchDB J&
F I ARG, 3RS — B SR T

RAEHRVERE, & (A) Pilal— AR SR SRS FTAS S . o TIE AR L, AT
BRI R D, YRR SUIETT 52 v TE5 7 i A UG OO T HL AT R8T T8 SCRY I

ERttX£R Danylee E= EEHRN
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P B Ui T Rl— 30 D, JF T B E R RS vie %P B AL T REFER] D A2k
e TR, % AGRITET, 2005 B 7RSO ES, BT 730 D, IR
MERIREA (BUEIT) 58] v2, 4% AGFE XSO D BRI, ERIRBISO A e b
WM E AR T

X RTEPES FEOPR . SEsAE, WA (BB ) Sl UADRA BRI A rh o . 18] 9-6 &t
AR b R B I R

vl <4— % —
i%—» vl
D
<+“—E v2

—

v? E—>»

Kl 9-6

TURE ) ph g8 PT LU I % i A RS SR B D oRfifdl . 7EE LR, 2R A RE
PR TR pA (X R v1) B4l T, Bl DIFE sz iy &5 8 H R S, A5
PEACHORT o XA i S MR 7 VR RRAR TS il R A AR DL ARV 2 OB A (Eban Git A
Mercurial ) #BRH MVCC KA HIEIRR B, htpitsgmms.

CouchDB &4 R A3 B i %, ArLURAE MVCC BEAR AN S L w1 5, (HIF:
AR ReORFEEE 0 A BIAS R AT ol DURT st R = HF ar e et e 7o = HIVE R —Fh
B IR REAEAR , H T RZAE S BRAE 1 . B R AIE R S AT rsyne, E
RE AN SCIERGRIT (FlanE %) SERIERER H .

CouchDB R FIr A 17 i BB S 72 = il HERR A 45 Bl B Fe 28581 —3. 7% CouchDB H 42 il &
AR o Pt ST A (SRR ) Sk, Ak b R R A T,
WAT LS HMKE . CouchDB [ Hl ML BRIERAPIRZ , JIUE S M kA5 1k (A M 5 RS T T 46
RIS T 2R MR, H B fE3] T 2% 2 A P AE () =57 5 A ] TS TR

CouchDB M # & —E AR A R A 50 3, CouchDB AR 7 A4 Al B- 15 45, XEREATY
SUBRAT LIRS MR 5536 5K . DA [R]ERE 3G i mT R Ao by % o

ZEV ORI BRI Z G, 1EFRT4REE L T ##— T Apache Cassandra [ 4 — AR

9.4.3 Apache CassandraBi&m 2 — 1%

Apache Cassandra (1Y) HA542 M 1% Google Bigtable 11 Amazon Dynamo ARFERY R 5t., M CAP
MRS KE, XEIRE Cassandra ZEHE{IL PRI LR

O ZHF B A Bigtable £,

O ZFATAMMNSXEZM: Dynamo i,

XA AR BERTTRIAR A 2300 T o Cassandra 3 i B B 24— BRI B B 48 T R B S T X
— o YER—RIF R, IREEREINT .
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QO #E R+ W>NELTH—2E, Hep R, WHIN A HHCEREE G S50 5 E LU
KT R
O BE R = W= ceiling(N+1) / 2)SEHESS . X SE e & —BPE N
WA LS B 2 —B BN (Hd W =N), ANidXFidE o] feA Sk, Hoh— BRI,
S FEOEA AT
B TR Je R PGE T fff— T Membase AY—EUPERR

9.4.4 Membasely—2 4

Membase /&% Memcached P A =B (A7, R4S T FEPE R — B0k, (RS
TIXZEENE . Membase &7 Bl —201) . QAR 245X, Al UHANE T HMI Membase AL MAL
EHlEdE, HXAERFEDRE

A, Membase Fl Memcached —#f, & TR IFHT RIURIIZAE . 76— RO ZI A58 — B PR
U Y R A a R [l [l B A s R B 2 2y, AT W EERY S8R . A ) AU SRR
— BT H Ok

FEN 233 NoSQL Ay 45 4 PN — 2L 7= i 2 J5 , FRATDR XA TEAAS B2

9.5 N

RUEARZ T, (AT fE AR EENE N 2 — AR EMRE T ACID FIHES K H:
FRERY Y BASE, it T Brewer 1Y CAP SEFE, B HEE & X 500 R 5 0k
PR FERA TR 2 (AR R G, EATIEE B bR

— U AR, N RIS ETN, FROTERT T o S —BEENTE T KA T
RE BRI T ] R ) —Fh T A7 AR R T Hsk

T NoSQL Tits i —SElL &, 5 —EMEAE S8 — BRI\ B b5 1 NoSQL HdE ..
BIRIEF L85 R G h—BUEAR R B TR, (R B A — BB A % — Uy e P s i
TVFZHRAR | RHfE AIREE, A BARZE 51 H X Se e FR RERSLLAR A T E e

on, RUSARBEMR T A —8E, IR EBCR AT/ A — SR, X —Ek A
ERHARZ M, 7EA 45X H A% AR R T A3 b Rl i e — 8tk . ARl &
A —EUH T T RIS . TE B — B EBRY E B RS R P4 R A B AR
F ot AR R L, B AT EILELIE R AR, IR AT B AR R R e TR R A — L
M, BEFEATIRE IR 0 )

ER#t X4 R Danylee £ EEIRIN
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#1107 A=Y NoSQL

% 11 5 MapReduce [ J@IF{TALEE
#1277 ) Hive s34 K4
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WM 2P i) NoSQL

AERNE

Q PRRBEET T 2 NoSQL i g

Q FJH Google AppEngine M H: Al 4™ i il B At
Q i Amazon SimpleDB

Iy'_IJ TERFATBYIRATRA , il Google Al Amazon, i /K- RS TE K E M4 FllZ
AFAEPOEL, kST AT AR R RS ECE TP BT o 1% Google Al Amazon
EAERRFIREE Web I SRR, 7E7K-F4 R IAE T, NoSQL Mk 7 A1 L JC R BN T
WRAR o KT RIS FE N O N =7 sy b A es s, Basrh
NoSQL A gt LA AR A L&

@ LRBAT, #2042 E AN AEAEAE N, BALEAT T RREE
R A NoSQL T THA £ Aaki., & A5 01R 5 r @S2 s MBE . KB
B MRS R £

R FAFEF 2 o ARG5S U5 R AT Y NoSQL 7= i o St Hrp—BBR LRGSR 14, #1411 Amazon
EC2 (Elastic Compute Cloud, #1520 ), AT LIS RAT AR ZLf FHAY NoSQL /™ dfi o Bt
St A GG T EC2 M 22— 263 T NoSQL /= it W4e /. |ARA ACEHEM A M, Hih —
S RS PR AL T o8 ey | O E A A PR B, BRG], X SRR AN
o AREEH T T = NoSQL Mt

TEMXARBKIRE

HERXRBABRBEERES PR, R PREZEHR T EX L,

Q Windows Azure -F & £ &) Microsoft SQL data service ( microsoft.com/windowsazure ),

0 Amazon Relational Database Service (RDS ), "€ & MySQL 5471 # 42 %% ( http://aws.amazon.com/rds/ ).

#l, A H % Amazon Machine Image ( AMI ) £, % 4 Oracle. PostgresSQL. MySQL
4, LR TLE EC2 ST LS A THRMEAELEA ., —2 RDBMS J B (4 Oracle =
Greenplum ) &I 46 HFH mARZAR MR T £, RETHRELETY R, RERAZATH
REZIANRME, 15 RALAT G FE,
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AKFENBFHAF =P NoSQL: Google Bigtable = Amazon SimpleDB, &4 ] 424~43 H o —
B AE . CouchOne, MongoHQ #= Riak on Joyent’s Smart machines.,

Google if it & A Al X AMEHEIR 5500 . Z) T B SEREZEA B 12 o1y, (H2
Google H-AJEFH— KA ==, 7F Google B K E A HAR 5B}, Amazon EC2 HE &g 7
H WA —0 T o SR Google MIBEYANAER], B = F 15 Google App Engine ( GAE ) #EfRJI
BT SRR T I AR R FR o 3 AR 5 IR AR A JR R, B R A A S i X
K S TR A SRR NTIR LT T Z —

ATEM GAE J:T Bigtable IEHRAAEITAG, FIAH RG] T4 R X AN E A7 1 e ) At
WA R

10.1  Google App Engine

Google App Engine ( GAE ) MR /P4t TVORIERE A, N HFEF AT LAA Python ol
AT —MEENSTE Java IEHUHL (Java Virtual Machine, JVM ) FiafTHIIE S K5 . Google NFF &
FIRAE T EE M9 APLAI SDK, Ik b R AR 55 5 |84 e R Y -

N T R BEEAL R T REAT AT FH RO BE A AP, FRATTE SefE RN 51 28 ) Python SDK 3
AR E . HETHEE B IERIBEE R, FRBEF Java SDK A KB IIRE.

10.1.1 GAE Python SDK: %%, gEME S

BT E 4L Python Fll GAE Python SDK. fRHJLIM python.org T %% Python, Mk
http://code.google.com/appengine/downloads.html#Google App Engine SDK for Python 4% GAE
Python SDK. TEANIILRAR R TARBATENE, A rE T A SO R i3RI 5225 Python Al GAE
Python SDK ARAHXT 7 B 42 . WARARAEIE B ISR R T MR, 7TLL Google — T fidledpik, Al
REBIF RF—HE, ISR,

BAAARTE FELTET GAE BIafift, Ak 1 anfel e 15 12 H LT is A A nY .
EE%F Python SDK., AWiRSHAE 5 ] Bilisi— R 44 “Getting Started: Python” AT JHRE, 7E4k
il Hidk . http://code.google.com/appengine/docs/python/gettingstarted/, £ GAE 4 (11 F#AR
S Web W H . AT TR SR T IINE .

O 7€ GAE 9% Python Web i FH (LR AIA

Q ERIZ AT A, e 2 e R 557

Q URL J& ey s 24k B PP H 19

Q e S S FERS N A .

O Fidl 2 W] dRE I E S 2 B At i

Q Ll FHASEASOR A AR R

Q Gl F G IGIE . B 55 BASFT Memcache S FE A IRSS o

O Al A AR e a0 el 28 A b 2 R 554 1
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Q ey R o ) A e B

PORARF TS ER , A D BB AR AT DL B P THRERTT A . AnRARAT Python JT & Web
DU ZERAT IR, BB 288, IRB AR A AR R SE°7 > —SEIEA ) Python Web JT A PRTE .
WERARIRIAZ: Python Web JFA, iR BUURPREIN S — T AT JHRR, LAwifs 1 iibse TR A7
IEREM, WP LA 20 A SR s

o RAR T A RHBA, KA Python A2 4 %, 31U i% Mark Pilgrim 9 Dive
into Python — % R 5 3] i& 5 S mb, &P A7 19 diveintopython.org,

FETRIUTTRRA T I EAAITE GAR B A7t L DR e B e A g ks . o 1
B AR —28, JRATE R A A SR IR A G N 2R

T EMER: HHER

WAPRFZ &AL S E IR, TP T RUE UES - REREE, IFPRIC iR, %
TEX—MESS, P HR RS ARANIR . P RABS IR 72028, T LA WS B A 2 S ]
—B5ER, ATRUCSREHRIN R AR55 8 THI, FERHRRF RIS 1R, BR T90A 3 LIS, A
HABN LS

TR A TIERE, RAFRED SN BT A TR, IR R IR R, BV i ik
SRR, RREIEIEZEN . R 10-1 1 7RSS 1R M S OHARE

* 101
BA KiEpgn ERDM BEgEE
Name String Yes Single
Description String No Single
start_date Date Yes Single
due_date Date No Single
end_date Date No Single
Tags array (list collection) No Multiple

GAE Python SDK #2854l 4455 AP S5 &k # A1]# Python RARFIRIE S5 . RRIES 1)
R R R AT LU R Y «

import datetime

from google.appengine.ext import db

class Task(db.Model) :
name = db.StringProperty ()
degcription = db.StringProperty ()
start_date = db.DateProperty ()
due_date = db.DateProperty()
end_date = db.DateProperty()
tageg = db.StringListProperty ()

taskmanager GAE project
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WA Hid Django ( djangoproject.com/ ) IXFERY Web HESE, 1 # SQLAlchemy ( —Ff i {1
Python $i#i % T, sqlalchemy.org/ )55 ORM T H., 515 & Wit B A EE 224 APT, GAE Python
BE A APLIEAE Python Web & B BGRITE L AIE X,

ORM, H#H* F-k ZoS, BT @A FHEL X 2 WL E R
] B9AR R

%‘:2 10-1 ':P, name fll start_date ﬁ%%ﬁ%‘%?&, {ﬂ?ﬂ]ﬁ&ﬁ?ﬂ/\*ﬁﬂ*o ﬂ'ﬁ'f, {@
i Task FEMMALIH .

import datetime
from google.appengine.ext import db

class Task(db.Model):
name = db.StringProperty(required=True)
description = db.StringProperty()
start_date = db.DateProperty(required=True)
due_date = db.DateProperty()
end_date = db.DateProperty()
tags = db.StringlListProperzy ()

taskmanager GAE project

# choices=set (["choicel", "choice2", "choice3", "choiced"])
FRAMA SR 2 S P 8 A o B 52 SUBRERE 48 7T VA SUR S A A S A
HENEMEEE validator B4,

HAR S T R GG IIER TR, Blde, required=True &%) FHLIMAGLE, & H

GAE %] Google Bigtable 1 N iE 7% . Bigtable /&— A FH . A ZNH) . FEHTAY . 11
GIE RIS 2 , E X8 LA BB B2 DA S A e X 481 (B A B 28 LT A R o 1
4b, Bigtable ¥ SZRFRAUMAAER RETELE , RF— DR PTEIEIA AR FEMIA S, ©
W AVFARRIZNE AR R R BEEER . Heriiil, 7E—MEdRFE, WARZE (40 Task ) SEART]
DA ANFREESE, S WA R T LI — R (HFEARR) S ARSI EdE

¥ HAE AP ZE AR R IR 1Y Bigtable 22 I #4I— 2854, JEXT @M BRI | EHVES
FIrENZ B R RAE T R R GRS . e 1557 SARIMFIFH, £°5 Task 1Y Python
R T 55 B

GAE BUEAEAE /] LB X A7, o B SRR — 0 5. X IR SR B 5 )
DI Python 26 (flf0 Task ) HUSEH], 2544 Task ESCRAYZERL e —FRi Sk, (HH 5%
P o A A SR K 3Pk . AT DU A BIRR IS, & FAIeE.

O kg
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Q SRR

Q A ID B AREES,

MR BaseTask KMNTIIE Task TARMIRINK, W4 Task SHRRAREFE AL T4
BaseTask BHIAZSURIIG I . Task AN B BSDARER . Task BMPSZIA S ID, Al LIBEEAE
EfE, ID AT LU FAUTEE 4

Q N HREFRAEE, 28 key_name, NFAFHAAL,

O &% (U GAE ) A= s AynE—%F 1D,

LR A ORAF AR IR
task = Task(name = "Design task manager app",
description = "Desgign the task management application.

Create the initial blueprint and the app architecture.",
start_date = datetime.datetime.now() .date())
task.put ()

taskmanager GAE project

AR B T —ME S S, B s L 45 RN name . description FI
start_date ZRBIE M AL, Bl LUCOIESM], #0458 BRI, Eoihfn—E
BTGNP W BRI E . AR B R (E AT DU AR AR 401 pR B

BT A 45 key_name JEPEMAE, It LIS fA6 HANE T —AME—1%0F 1D, 7J
PLUX AR A i .

my_entity key = task.key(}

T RSB R TR A — T, X RAIZ R Task. MAMETTLO SRS EHES 4 —1
H, SRETEQIERHE A . HRAnUiAE ] taskl VE8 Task ZEPEANSRIGEE, BT UGS FERTLAR 1L

Nid
another_task = Tagk({key_name = "tagkl",
name = "Yet another task",
description = "Yet another task is, as the name says, yet another task.",

start_date = datetime.datetime (2011, 2, 1, 12, 0, 0).date())

FTEM] another_task.key () £ 23R [H] Task: taskl, HAAE T NIAZERIENRZ
key_name E/‘J{Eo

TEBIE another_task BB T-H, start_date MR{EF 2011/02/01 . X BAF B IEBE M —ME,
H S0 T ULH & o LI Z AT A %00 HI{E . Python Rtk datetime.datetime HIRA
AIEFE S H . datetime.datetime BIHUERIAMIA] UTC B XBIEEAIEZHL H W . W] LLA)
FHBLHARE TR B E I DO R P . X 58 22 hriERY Python, FILUTIARJI5) Python J7 =R
ERVEH

TR EHT I SRS R B A A B — e . AR S SR SO R
i —LEfE

ERttX£R Danylee E= EEHRN
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10.1.2 {§ A Pythoni#t i TE A B GAELREE IR

BARC A TR — MRS, Aad B IE AR A iR AT ST Ab . TEARREAN Y
W, ERTEC B G NE FARSE HAF Task BRI

class Task(db.Model) :
name = db.StringProperty(required=True)
degcription = db.StringProperty()
start_date = db.DateProperty(required=True}
due_date = db.DateProperty()
end_date = db.DateProperty()
tags = db.StringlListProperty ()

taskmanager GAE project

B Task BIAIZRYK T db.Model 25, Model 2 ( google.appengine.ext.db #ilrf ) f&
B A APLER LAY =AM Z —, J3AMM 53] /& Expando Fll PloyModel, Model /& =
RIS L R A FLE X —A> o Model & X T 5 M4k BB Al , & — I Hf LY@k,
AN B BEEEAE VO I e . WIEEETTTE, 2 X Model Kuidbrk H BARGE X%
GEHRUIE RS

Task (&1 Model 2) & X T AMNEME, HMAWBMZEE, KB property K
FIORE L. Python 42} ( SDK I APT) 5 SUFSHE— 4B PR BRI AL XRA — 4R
e SRR B . B Property FEN B IE(EE L —FPEEA, [ Eid e T 4N
AT SE PR A A - B 4N, stringProperty XL FTA Python i Z AR 500 MFERFHY str
B unicode {HZKHAI, DataProperty fEN DateTimeProperty HIF2E, HACFE H WFMRTE{E
Y H I . stringListProperty [URTFAFHRERIFIE,

GAE Python APT I7EL SCR A — 5 LG A SCRpmUE2E A . X — 5 Amaile @ P i fE
&1 ( Properties and Values ), 7EZk SCH41% 17 7] http://code.google.com/appengine/docs/python/
datastore/entities.html#Properties_and Value Types. 1Jjli] http://code.google.com/appengine/docs/python/
datastore/typesandpropertyclasses.html FJ ZREO b fUZRAIRIE 20511 3% . £ 10-2 845 T i I
) SR ARG N 2

%£10-2 GAE Python APIf BB MBI F % i B 28

B % = B H % H & # GAE APIZE X #iiE 2R
str, unicode StringProperty Unicode INTF 500 F4F, 7w
striit ASCITAL H1
db.Text TextProperty ANHHET KFHFH (KT =
500F4F )
db.ByteString ByteStringProperty FAF B K500 F 1T, IE

Db.ByteString  #~
Jestr, FoRA G
HbyteH
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(%2)
' £ = B M % H F # i GAE APIE X ##E 48
db.Blob BlobProperty ANATHEP I RK1IMB s
Bool BooleanProperty False < True i
int, long(64 bit) IntegerProperty By i
Float FloatProperty By float il int [A] ¥ 77 %
TERE, int < float,
HIRES <45
datetime.datetime DateTimeProperty Fisf [ I w5
DateProperty
TimeProperty
TR list ListProperty T+ THF R /N TR i
StringListProperty LI Cg S o ST
1
Null Python . [)None =

“No” &%t &2 # % ¥ % A £ GAE Python API 2% A & 3L, 122 & Python
BT RAARERE B,

B T 2 10-2 thai 1% WEEZEI41 . GAE Python API A Sz 35— 62550 | Hok g SR,
R Google i P L MANREHRRST, OFGH FHEAERE . BIBHEAS . BRECHhE R TS5
GAE Python API if ¥ X 7 FR/m MBI & | P& S IF 0 (H 925 . 87 H oy s H
google.appengine.ext.db BHHH Rey HFIR . HABTFEZRAINT

0 Google S : users.User

Q BFiBH: db.Email

Q BNAH@1E: ab. 1 (B E S ID)

Q FREUMeiE: db.PostalaAddress

Q BEiESHY: db.PhoneNumber

Q 94: db.category

0 ##%: db.Link

Q 4 : db.Rating

Q HIBAE: db.GeoPt

RAEA T Model FIHAMSZHPZEAIAHETBY, nTLAMER I E T ZEAOER AR, (HAT I R 6 4
XIERIAR 22, ARAT BB ICAS , 2B A8 AT (A AR B3 s 2 B PR . )
WYL, VPR ESIENE, RSP SEAR R B AR v LI iR Ak, A, PSSRt T DL B
TE R — B RS R AL, S T FRB W i AR G 94244, GAE Python API i X T A

Rt X4 R Danylee E5 EEIRIN
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E!;*c Expando.

@ Google App Engine & 424 T — /> Blobstore, #=4k3% 54 RFl, Blobstore
FR S5 &4 A% 5T BB A4 T K R 89 2F % . Blobstore 2 89 X 3 £ 4% A
blobstore. BlobKey & 4712 . BlobKey T vA% 5 7 HE 5.

1. Expando

JEPERT LA 1 b

Q[ Ja P

Q IhEE

SE SCTERALS L JR M2 B @ v . B S b iy e P sh S stk .

—AMRAEH], mAEE, HAA A,

Yk7K H Expando RIS SLEI AT LAIR B S [ e i M sh & nyJ@ ik . X s miA~se ] (fr
FERTAR) B IR— @ T LI A F R EER AL, B — gt (U new_attribute ), —
NSNS T 55— SEGIAR R IR AT fig o S a] DL & — SR d A S REM T Task
IR T4k K [ Expando. # Task MIHSZHIACASAIT

import datetime
from google.appengine.ext import db “

class Task(db.Expando):
name = db.StringProperty (required=True)
degcription = db.StringProperty ()
start_date = db.DateProperty(required=True)
due_date = db.DateProperty ()
end_date = db.DateProperty ()
tags = db.StringListProperty ()

tl = Task(name="taskl", start_date=datetime.datetime.now().date())

tl.description = "this is task 1"
tl.tags = ["important", "sample"]
tl.collaborator = "John Doe"

£2 = Tagk(name="task2", start_date=datetime.datetime.now().date();

t2.description = "this is task 2"
t2.tags = ["important", "sample"]
t2.resources = ["resourcel", "resource2"]

taskmanager GAE project
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AT AW, B T R Expando BRI S, A RIEMWEAMNT. i8R
PER AR E SR SRS B S, E8E APT $248 1 03 Ah—AMERIZE 8 A | R SCRE L2 BAT .

2. PolyModel

PloyModel 2 (7 google.appengine.ext.db.polymodel Tﬁﬁ%qﬂ ) i?#/tﬁé)@%ﬂ%z
[E] 2k AR AR S o 3B RAR N 4 T2 Es ), il DA i) — A28, JFESs RE R RIT &
SAFRZE 2 A T U — 5, FRHRIBEL Task 28, RATEM Task 4K PolyModel
25, RIG AP Task KIYTF, 728 IndividualTask Ml TeamTask sr5ILFRN NI
AT S5 FATBA AT 55 FEGIACES TR -

from google.appengine.ext import db
from google.appengine.ext.db import polymodel

class Task(polymodel.PolyModel) :
name = db.StringProperty (required=True)
description = db.StringProperty()
start_date = db.DateProperty({regquired=True}
due_date db.DateProperty ()
end_date db.DateProperty ()
tags = db.StringListProperty ()

class IndividualTask(Task) :
owner = db.StringProperty ()

class TeamTask(Tagk):
team_name = db.StringProperty()
collaborators = db.StringListProperty ()

taskmanager GAE project

PRAEANSRAT ) Task 2K, G5REHRT Task RS, BEfHE IndividualTask Hl
TeamTask A&, Hf# App Engine FIAAIALT] 285 BI VR E - b PEAi X M T . PRI RA-9 4
WRRS.

10.1.3 &EF5ZESI

App Engine 241 T2 SQL WA H)IE T, FVE GQL, REIFAE L HA SQLWEES, 1H GQL
HIETEE SGA AR F S FRATT I 8 F A SQL 9. GQL W LA R A SEiAR S L m e . SRR
51 GAE Python fll Java SDK HLFXT4: ., Kt GQL AEH B Xt Xt & ifiE 7, AeHRA#
LRSI S5 S FL @ . Java FEAAL AR ]TE T (Java Persistence Query Language, JPQL,
Z: Uil http://download.oracle.com/javaee/S/tutorial/doc/bnbtg.html ) &4 T B TR X G A 1A1E = 19—
AT

FRIAA start_time S 2011 4F 1 H 1 HY Task LK, FHAIHENMHAT, WTLZRA
wr
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g = db.GglQuery ("SELECT * FROM Tasgk" +
"WHERE start_date = :1", datetime.datetime (2011, 1, 1, 12, 0,
0).date())
regsults = g.fetch(5)
for task in results:
print "Task name: %s" % (task.name)

taskmanager GAE project

i #, ATLMEH] query 4 AT B [RIAEAYZE R -

g = Task.all()
g.filter("start_date =", datetime.datetime (2011, 1, 1, 12, 0, 0).date())
results = g.fetch(5)
for task in results:
print "Task name: %s" % (task.name)

taskmanager GAE project

B MEERMH calouery #H, HBARMM Query #H . PIFMENLH, #HEI T it
VeSS gn /NG AR BEETIBYE start_date JEIYEVCECTSE H BB SZA X FI7E SQL A9 where
TA BB, BT AE 5, 20114F 1 A 1 H R4 12 S skVE S50, &R ar
DIBATAT AR, Foan b7 10 5S8iE it b 8 i1, SH s —r, H2RI A28 H

App Engine SZFFHER F & U841, XEESTE T EANA.

AT I ZEFRREH fetch IR JTE fetch #32 1imit SEORMRGIZE R  BLih,
fetch FIRIB LR ESEL offset. WL, EHITFHEATLIA fetch(limit=5, offset=10)
R fetch (5)IRMIEE 11 25 15 44058, Midkk 5 4%ic k. X FARIEIRA T 21 100 AAE S
— AT 5 DA I s S R LSRR 227 7 PR o = BT HE P 45,
Jr LA SR NP AR 1), i HAER R A & AR AR . S T B R I, v AR A
WHRISINHET o BIA0a] LIE name X285 BAEHEFUNT

g = db.GglQuery ("SELECT * FROM Tasgk" +
"WHERE start_date = :1" +
"ORDER BY name", datetime.datetime (2011, 1, 1, 12, 0, 0).date())

taskmanager GAE project

YRV eI 1E /S Bigtable fAEA TIC SR A T B I, AEFEEITIC I A S BELEE . A,
AT DLW R e DR T8 R (852K ) 1Y region sever, 1783 AT LA 2B . 6 FH SR
— N EMRIEEA R, SERXN RG], KT Hil sk IR IUT B R T aR—A~
T start_date JEYELUE, % name EMHHET VI Task L&, B HEIXFE—ARE],
HA B e e HE - O AT, ofi start_date 4% name, FHE |, B MARARHDE
TENRZ RSB F e . HAihie, WA XN RG], EMEERAREIIT. AL
FERAEAR, HESMHHF—12%5], App Engine 288 —LRCaY RG], Rl 2iiee oy K
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FARFRAERT A SR P | BB e A Tid DAY 7 B o XL A7 Bt U8, 308 W AR UL,
o A A BT B A, T E R SCRT | TR RS e B AR R B R 5
IHEPITH AN B RS . KRG EAE XTE index. yaml BCEICIFH,

N IR I SRR A

10.1.4 TEFLEREEF

LIRSS 5 VB S5 A SR A T R S A4 -

a-=

Q>

a>=

ac<

a<=

Q!

U IN

N T PERE— ARG IERS, R IBEA RIS — N ICECA T, MUIRTF AR 2R M TR,
HEA AT AR I RS, Fra iRl IR A . T LIRSS m i BT 2
AEN, (AR — DA PRI E L2 DA B RN 2 A2
JREA AW, SAESTEIRIFTHS IR BT X i)

SELECT * FROM Task WHERE start_date >= :a_specified_date

AND start_date <= :another_gpecified_date

A NPT, Hoh—3B 3 ICBC AT start_date KT T a_specified_date BITT,
M — 2 VEHEL TR start_date /NTF5ET another_specified_date WfT., &a, WITE
WA RS 8—,

XL AR AR, U et A h A BRI o 18T LTS I HAbHE I B &
PE, BEEAEAEAME B Z )G .

[l — A L, el — ARG IR RS, i8] DIfE A @b Ll 245t k.
X ORDER BY &R, B Jeid R B A A E T o

GAE ZH@ & —4UE, Eil RPN SR — @ A S AR R EE 2 8, n BERT
HAESRIEME L, MR R R . SRS R A — oo R Rt 851, et SRl
14N, a_prop = [1, 21[FKILCHE a_prop =1 1 a_prop = 2. {HEUEA AR 4 a_prop
> 1 fl a_prop < 2, a_prop = [1, 21EEIALILHEL, PRS- FIEA —AICR IR,
{HREBA IR RN ICE A 5% ZEEM (WgUe IR 55 RME M B ) 513~
SRS MBR G H X—e, BR 7RSSR TSN, EHIFRLA ST I AT —SeRER . £
(BB PEAEF TP HES B 23 AN R b i B IME, $&R T HEFI I 2R TR (. I 51, 3,5, 7]
1) ZE @ PR TP HER BT S0 1A 1, RPHEFIRT S8 5 4E 7. L, 3, 5, 71RIE/NFRERF
[2,3,4,5,6].
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PSR A [F)— Ja PR ] AL & AN R a2, A S E ] UL Je o et —Jm bk
AL IR, BoA e S E PR Se R S gokod . WA AR A SR S eSS R, BN
BB SRR EYEIE A null ( 2 Python HLfY None ). #rif) H 2 DLECARLL 5 A i i & 1 B2 B4R
Rl SEAA, RIOVERECTAT H 1A i) H oA fOIR Lt R M2 54 3 IS8R o TEBAS SR Pk b il TR S 4l
PRI EHE Pt 2 R — BRIV E ] . B Z MR WP Y, AR e P2 B . (A,
AN E RO B R YRR, SR e Afi e, OIS 5 < 4.5 IXPERYZER

ST RS B AT R T R — i SR U RS

g = db.GglQuery ("SELECT * FROM Task" +
"WHERE start_date >= :1" +
"tags IN :27" +
"ORDER BY start_date”,
datetime.datetime (2011, 1, 1, 12, 0, 0).date(), ["Important", "Sample"])

taskmanager GAE project

indexes:

- kind: Task
properties:
- name: start_date
- name: tags

index.yaml in taskmanager GAE project

FIAFCN L, EEAPREREET fetch TR, fetch Tk SRFEURN— 1M EA,
IR I RAE B 45 FEUM ZH0kE SCo AR RS2k, ATRAT get J7ikaRHGEIF-HER)
AR AR AT ERE SR EE, W LA count 5k BRAEEERS, 50 count Jrikey
iR 125 2R p A SRR B App Engine B3 T REPUHR MmN, PUOMIXEED) T4 Jg . (AT
I 30 AP AR AR 2

QR 2 TR RAE W EHE Query M HAE AR SR . N R — M T

g = db.GglQuery ("SELECT * FROM Task" +
"WHERE start_date = :1" +
“ORDER BY name", datetime.datetime(2011, 1, 1, 12, 0, 0).date();

for task in aq:
print "Task name: %s" % (task.name)

taskmanager GAE project

AR SRR MRV IMEIRAE , HEIZ SETA SR BRI RS I 45
AL, (R EASTR R, A SR LRI (7 B FRARZE PO . X T IR AYHE AR
Btk LS T .

RS T LTSRS G cursor TPk ENiFbR. HiFrie baseod A mdidifatt, SCfpd
PR R . IR | HERF MU AIAL S —HE , IO RIS SR A 20— R
PATAIET, BSR4 AT S0 with_cursor Jiik. EAFREGLIEHRE T &R
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ANCEREMAERR , s 2 FE L 0 B S o A SRR 2w
R T I ELREAER S —3K, App Engine SCHRFSUAFN ARG F 55 . F 55 0B BIRE
PAEB AN B AR, WARRATR, rAS (RIEIEE . R AmIEREAE ) Z2E R Fr.
— A SRFE BALSE AT T AR B — A SR o SR 2 P SR R SOT DA B 7
—A g5, HZHREBIE NS LY db. run_in_transaction Ji{k, Bt L XHIfE R
— RS RITHT . IR 10-1 BR T — M7

J RAILFE 10-1 (L5 HEE GAE T H

import datetime
from google.appengine.ext import db

class Task(db.Model):
name = db.StringProperty(required=True)
description = db.StringProperty ()
start_date = db.DateProperty(required=True)
due_date = db.DateProperty ()
end_date = db.DateProperty()
tageg = db.StringListProperty ()
status = db.StringProperty(choices=('in progress', 'complete', 'not started'))

def update_as_complete(key, status):
obj = db.get (key)
if gtatus == 'complete’:
obj.status = 'complete!
obj.end_date = datetime.datetime.now().day ()

obj.put ()
g = db.GglQuery ("SELECT * FROM Task" +
"WHERE name = :1", "taskl")

completed_task = g.get ()

db.run_in_transaction{update_as_complete, completed_task.key(), "complete™)

Jtaskmanager GAE project

App Engine JFAXATIC SN, 10723 T 55 J5 — VK S BT A4 R [R50 A0 AR ORI AT B 8 St g e e
R EAZIRFERRAF S NERAEZ MR A

WY1t App Engine A H: Python SDK B KHR 3 BEAKEME S , IAELLIRATR T/ — T Java SDK
MR

10.1.5 Java App Engine SDK

TR, IECEEELR A TEAR, Mkl http:/code.google.com/appengine/docs/java/gettingstarted/
JH Java 4’5 Iz T1E App Engine |11 Web W HIHIF] T Java #5ifiz, i1 Java Servlet., App Engine iz17
i FIZFTA Java N TIFREFIRSS #iv. A5dnAR B2 Webtide Jetty 1 AR IR 55 e 14 2 AL
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JEie H Python i J& Java iJiln], App Engine FFERIARANSAR , Fr AP i A N & B4
B PRk — 1 E R R el Java brdfE ( En JDO FiTIPA ) K Il ¥t A4k o

App Engine 16 DataNucleus ( www.datanucleus.org/ ) £ T Java FRififE AFLHESE (L
HJZ JIDO Fil JPA ) FIHET Google Bigtable HUAUE A7 Z B )25 o

JDO 1A & S B n] LAZ: BRTELZR U http://code.google.com/appengine/docs/java/datastore/jdo/
JPA fit &2 L http://code.google.com/appengine/docs/java/datastore/jpa/

Python i+ HL/% Task JEAT LA —1> IDO JBN 1 &7 5 Java X 42 :

package taskmanager;

import com.google.appengine.api.datastore.Key;
import java.util.Date;

import javax.jdo.annotations.IdGeneratorStrategy;
import javax.jdo.annotations.PersistenceCapable;
import javax.jdo.annotations.Persistent;

import javax.jdo.annotations.PrimaryKey;

@PersistenceCapable

public class Task {
@PrimaryKey
@Persistent (valueStrategy = IdGeneratorStrategy.IDENTITY)
private Key key;

@Persistent
private String name;

@Persistent
private String description;

@Persistent
private Date startDate;

@Persistent
private String status;

public Greeting(String name, String description, Date startDate,
String status) {
this.name = name;
this.description = description;
thig.startDate = startDate;
thig.status = status;

}
public Key getKey() {

return key;

}

public User getName() {

ER#t X4 R Danylee £ EEIRIN
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return name;

public String getDescription() {
return description;

public Date getStartDate() {
return startDate;

public String getStatus() {
return status;

public void setName(String name) {
thig.name = name;

}

public void setDescription(String description) {
this.description = description;

public void setStartDate(Date startDate) {
this.startDate = startDate;

public void setStatus(String status)
this.status = status;

Jjtaskmanager GAE project

PersistenceManager %Jﬂ?ﬂ\fﬂiﬂﬁi%jﬁﬁkﬂco %‘%%ﬁﬁi PersistenceManagerFactory

%’}EEX PersistenceManager ifﬁﬂ, T%J\Xﬁf—

package taskmanager;

import javax.jdo.JDOHelper;
import javax.jdo.PersistenceManagerFactory;

public final class PMF ({
private static final PersistenceManagerFactory pmfIngtance =

JDOHelper.getPersistenceManagerFactory ("transactions-optional");
private PMF () {}

public static PersistenceManagerFactory get () {
return pmfInstance;

Jjtaskmanager GAE project
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W, TR RANT -

String name = "taskl";

String description = "a task";
Date startDate = new Date();
String status = "task created";

Tasgk task = new Task{name, description, startDate, status);
PersistenceManager pm = PMF.get().getPersistenceManager () ;
try {

pm.makePergistent (tagk);

} finally {

pm.close();

}

Jjtaskmanager GAE project
B FRF LUAZEAL GQL (14 JIDO A i (JDO Query Language, JDOQL ) #ifi i {155 :

PersistenceManager pm = PMF.get().getPersistenceManager();
String query = "select from " + Task.class.getName();
List<Task> tasks = (List<Task>) pm.newQuery(guery).execute();

Jjtaskmanager GAE project

f871 JDO 1 JPA (IR TEAFE UL ) SECRb 1 SR A XE 5 A bt 4 8 FHRR PP T A RT3 JRE 1Y)
AFPEAEAE (B0 GAE REWEAEAE ) Z A= 1, BRETE BT & #FI ] App Engine 1 7] i
PRE M TG 27 ) A B e R R (FJE VR R, DO A TPA bk i HUAT 3433 F T App Engine.

B 5 A SRR R (X Le Aty AT SR BR 1 ) X Python F1 Java SDK &2 —FERY
Rl F55 PRS2 —HE .

THIFATRA 24 Amazon SimpleDB.

10.2 Amazon SimpleDB

Hi— 1 RATE S GAE Blafrftintlt 7 — e & BRI A # T . A8 BT
PR PE I AN E AN GUEIE BB G T o VRIGH SRR ZEAS B it PR 5 A B el M RE
Moo X TRARAFRE, IRITEA WU L T R P A 1 24 b

Amazon SimpleDB /& GAE ¥ife i 2 4oy — ARz nl IR Edle e . EA s, i H g4t
EIE R . GAE B/ SimpleDB Y APL Lz AHRES A T- 267751, [HJE AR At 7wl 97
IR 3G 1 AR AP A1

Amazon EC2 database AMI A #4RE AWS = b4 A B T 53k 09538 &
(Oracle. MySQL. PostgreSQL. DB2 S AEAT H AL IEE ), 122 F Y i 42
ARG T,
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10.2.1  SimpleDBA|]

Amazon SimpleDB f& Amazon Web Service ( AWS ) f)—#R4r. ATTIEW i, #ETE
http://aws.amazon.com/sdb [ fl|##—~ SimpleDB k5 /5[] AWS 75 2 W 41 FE1IE : access key il secret
key, 5% H Y http://aws.amazon.com/page B, ] LA 308 0015 330 05 IE, AWS
TS VIR A8 AR S S TEAR T AR, A AWS E51 (hitp:/aws.amazon.com/ )
AL A T A2 AR 5y i T -

SimpleDB P IHHER i, BRHE T —Lefl], Rt 7ARE fRn AP S8R E,
SimpleDB Hr i R R EZ K . Al B EBEVELSE RDBMS BLA— R R Sc ], B0 &
f1 & — R YA TAEHRY Microsoft Excel SCHY

BAS TTUA NS AE, BAEE—ES . —4 SimpleDB 3 (—1MES ) BA
RZZ90 10GB ¥, FA KRS RZ LA 100 M. XA RRKAE, HESRIME, IRHE
M3, LUK R Amazon ZERAEMEE S 4 &, BUAFT IR E ITB $difE. XO&A/NT! Ik
A, b4 A SimpleDB fil Amazon faj HiA7fi IR % ( Amazon Simple Storage Service, S3)
AT A . KA AEaE S S3 HL, /NKFG R R & B e B R 7% 31 SimpleDB HL, X
FESARE

E R A G H . SFETLUREREZER, REpilhee SUaH—EX T, HidE
AR A BGRB8 B AR 5% B IO A AR A 8 (T o A 15
T, BMERAS R B AR R v, WrT DARAEAE ] — D X Fhlnifdl 5~ A SimpleDB Y
AR A T REBCA AR LR i, EB S .

T T4 B SCRE O A 254 S . CouchDB #1 MongoDB #244E T LI [ i EEANRE ST .
SimpleDB A] LEAE = h B SCRYEE A, REMSHETEY e . 7 SimpleDB HUZAAE T Y H AR B da#% =
CRAS 3®) 8%y, MHARGE:

{
"ApacheLogRecord": {

"ip": "127.0.0.1",

"ident™ : "-",

"http_user" : "frank",

"time" : "10/0ct/2000:13:55:36 -0700",

"request_line" : {
*http_method"™ : "GET",
"url" : "/apache_pb.gif",
"http_vers" : "HTTP/1.0",

"hittp_resgponse_code® : "200",
"hittp_regponge_size®" : "2326",
"referrer" : "http://www.example.com/gtart.html",
"user_agent" : "Mozilla/4.08 [en] (Win98; I ;Nav)",
s
}

AT —~ ISON SCRY . SO B AR 45 B TE 47X 7 SimpleDB B i — AN @ PE—(E Xt
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@ @41 T4 JSON # X R A A &AM, SimpleDB A & 3 7R 4432 it
JSON # X, 3, &%) JSON X 4%, JSON A% & AT, AP IR IR 4 /48 %
7 A4kt SimpleDB.

MR ZH AWS Pjhe—#E, SimpleDB $241 T #HLAY APLRHERMIEL . 45 HFIS: H 1@ PE-(EXT
API LA Web %45 7704248, [ S04 REST I SOAP WP XUAR . 2% 71 3t 4 16 1 SR R PHA TR o o4
P, Blinelds ., 40 A H e EOp s M- fExT . SimpleDB AR 5548 58 A, WA BT IR,
SRR NI BN B E A o 3R 0] A W 2R & — > HTTP Wy, A5 Sk 58 . o fil—
L8 XML A CHI N 2

g SimpleDB APL H A 4> o FATTHE Sk B A B THAEEI A4

SimpleDB W& #4401 T .

O CreatebDomain: BIE#—MECRAEERH S

Q DeleteDomain: MRE A,

QO ListDomain: FHIKS T AYHTA L,

O DomainMetadata: ARHUA I, B4 H A B BB AFHDE R, 8 e
AFIE] . 38 5% HSEORE (X 1 RN

RIS LR, WA putattributes HIEHASRE R & H . &K HREBHE-EHWES.
MAXHEREQE—AEEEEE, BI2E BN %E . T3 — % BRI
H, SR — 32N EYE . JH BatchPutAttributes REFE— KT BEHATEZA put
BAES

DeleteAttributes FIRMIBRIRIIAH JE X8l 2 BYEMH BatchDeleteAttributes
SHHE—RH BRI TZA delete #41E,

JH GetAttributes FAERTLISKE—"145 H B MY, FANAT LI sELECT kA
1L IR A4 H o SimpleDB X S RF 5 1 iR, Hak s UM SQL $2 LA AR
SimpleDB 4: F sh BRG], DMEREEEUR,

H IR SimpleDB MY A HHLHIEIEIRIR SQL, (HZAZIRIE SimpleDB #l RDBMS, EAZK
R, WABOCR BRI SR e 55, B SE TAMERI 2R,

SimpleDB X33
BAT, AWS sFvg MR $24E SimpleDB: £ B AR, £E G, Rl Ao, A4 R
AR BFE— AR LA P R IR | 3R AL, R R KRGS IR L T A —AF,
REMLERRE, FHMELT LS, REFEMESE,
KgAK (ZHALBAE ) 42T,
Q sdb.amazonaws.com: £ B &3 (dkhFEREN )
Q sdb.us-west-1.amazonaws.com: = E &3 (dbAeH] )
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Q sdb.eu-west-1.amazonaws.com: B (&R =Z)
Q sdb.ap-southeast: IEH ( Frimik )

B DI A SimpleDB HY LA T2

10.2.2 fEMREST API

SimpleDB # fiij #LA{H FH 22 REST APL, U M—A 4k £ CERIFAEE, SimpleDB K
REST APLF AW RESTful ), [HE 2 fefit 1] SLAYEET HTTP AR R . # i
B2 Subbu Allamaraju #5125 “A RESTful version of Amazon SimpleDB” AJMiF ( www.subbu.org/
weblogs/main/2007/12/arestfulversi.html ), T fif# AfI4 SimpleDB REST API A3 E 1 RESTful, il
XA AP B I R AT AT % P A T o X — 5 B BT Perl A4 T2 7 i,
# WY amazon-simpledb-cli , W LA M\ T H F 00 F # X 4~ & S ui, Ak 8 http://code.
google.com/p/amazon-simpledb-cli/, amazon-simpledb-cli {{##i T AWS f¥ Perl #ibk, Perl #ilen] L
TEIX B F#: http://aws.amazon.com/code/1136,

Amazon SimpleDB £ 324+ 7 SOAP API, A&+ RAA-4 SOAP API, 4
YT VAT B R R IR A% S 3] SOAP API, it http://aws.amazon.com/docu-
mentation/simpledb/,

FEAE amazon-simpledb-cli, JCHHIAZE%E T Perl, WIAR/RJE POSIX RSt H P (AUF545Fh Linux |
BSD #l Mac OSX ), AFAIGE Perl L8441 T o ANSANRA , T BEARML Perl Gk dn FIAFRERS . Perl 1)
ALV TR, QR EAY), W] LAVIIH] perlorg.

THIGZ AT, BIAC RT3 Perl # .

O Getopt: :Long

U Pod: :Usage

O Digest::SHAL

U Digest: :HMAC

O XML: :Simple

U Bundle: :LWP

O Crypt::SSLeay

ﬁﬁﬁﬁﬂ% Getopt: :Long:

perl -MCPAN -e 'install Getopt:Long'

FRIRIRE 0 75 1 e 2 AT 2% Perl BB 1045 AL 44 754t Getpot : :Long., 7EH:
SERSE b, BRI AT R LU L DK 5420, R S TR S, AT DM T X
% AWS Perl f5idk

(D) f#E T #3CH: unzip AmazonSimpleDB-*-perllibrary.zip.

ER#tX<5R Danylee E= BERIN
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(2) KU Perl sitelib: sitelib=$ (perl -MConfig -le ‘print $Config{sitelib}’),
(3) & il Amazon #Ht#l| sitelib:
sudo scp -r AmazonSimpleDB-*-perl-library/src/Amazon $sitelib

LAETE AWS Perl #HLS . 3R amazon-simpledb-cli BIAUNT .

sudo curl -Lo /usr/local/bin/simpledb http://simpledb-cli.notlong.com
BEARR, VA ABETIA

sudo chmod +x /usr/local/bin/simpledb

ARSI T o3 ok, JeiiiA 3k 2 T AWS FEUEC AWS access key Fil AWS access secret key,
] LLMARESIK S oo E4RE]), LIMENRA amazon-simpledb-cli BIAR( %255 /usr/local /bin
THP simpledb ),

FAf ] simpledb AN, T 24 access key Fll secret access key 73 51FE N aws-access-key-id
Ml aws-secret-access-key i@ 1TS8E A, WAHME W LI saws_AccESS_KEY_ID Fil
$AWS_SECRET_ACCESS_KEY RIS AR 3l 5 B BRIA Y access key Fil secret access key.

Bk RN

simpledb create-domain domainl

Whnsk H 2B

simpledb put domainl iteml keyl=valueA key2=value2 anotherKey=gsomeValue
simpledb put domainl item2 keyl=valueB key2=valueZ differentKey=aValue

St 1teml FFEHAEINS — DR IE(EXT .

simpledb put domainl iteml yetAnotherKey=anotherValue

48 X

simpledb put-replace domainl iteml keyl=valuel newKeyl=newValuel

T B s m e, fan .

simpledb delete mydomain iteml anotherKey
simpledb delete mydomain item2 key2=value?Z

BH A

simpledb list-domains

EU RS S E R

simpledb select 'select itemName() from domainl'

B IS SQL i IE 4 H L FIH A VERCHY 2% H MR -

simpledb select 'select * from domainl where keyl="valueA®

B —EERE (W iteml) WFTAJEME, TTRMRXAEH] simpledb:

simpledb get domainl iteml

TSR B R R R —dm A, W RATE E— PR AR A

simpledb get mydomain iteml newKeyl key?Z

ER#tX<5R Danylee E= BERIN
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N SRAR N SR — I S T G R4, AT LAIEAT simpledb fp&UIF

simpledb delete-domain domainl

TAIEIE K

2t SimpleDB # 4Nk R ARG ZINiE, B P HiE R BT AL

U AWS access key

Q X T AWS secret access key Ao K &£ .69 HMAC-SHAL 4 %

Q B 1)

AWS AR IEAEN 49 AWS access key i/? 1] %+ 49 secret access key, AR J& F secret access key F»
BNEIERER—/A HMAC-SHAL %%, RAE P ptb N5 4 Fo i g5 35 A 9 5 4 IR BT,
F aiBwiE b agva K, T é\f})@ﬂii}\ﬂ_%ﬁto

NG BT B BAE A SN — BZ 2T 4P, BT ERABIT 15 5-4F 6937 KA A AT B i R AR
CUE N

_‘ﬁﬁﬂ"]ﬁ‘ﬁé\t?ﬁﬂﬂﬂiAEUTUﬁﬂ amazon-simpledb-cli Mft4, BN T Amazon
SimpleDB H ] I F i A i A B4 o

ﬁT*ﬂi%,TﬁAﬁﬁﬁ% NAEfSH REST AP FYFEATE R FNA N, R T XA
W

simpledb put domainl iteml keyl=valueA key2=value2 anotherKey=gomeValue

SRR

https://sdb.amazonaws. com/

?Action=PutAttributes

&DomainName=domainl

&ItemName=1iteml

&Attribute.l.Name=keyl

&Attribute.l.Value=valued

&Attribute.2.Name=key?2

&Attribute.2.Value=value2

&Attribute. 3 .Name=anotherKey

&Attribute.3.Value=someValue

&AWSAccessKeyId=[valid access key id]

&SignatureVersion=2

&SignatureMethod=HmacSHA256

&Timestamp=2011-01-29T15%3A03%3A05-07%3A0C

&Version=2009-04-15

&Signature=[valid signature]

BRI 2 XML S0P, AT

<PutAttributesResponse>
<ResponseMetadata>
<RequestId></RequestId>
<BoxUsage></BoxUsage>
</ResponseMetadata>
</PutAttributesResponse>
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Amazon SimpleDB XSD AJ I7EiX HL 483 http://sdb.amazonaws.com/doc/2009-04-15/Amazon
SimpleDB.xsd, MR XML FIZ5F4 8 SCAEX AN SCR L

L EFRAIANZ T SimpleDB A /DR, #2 FRAZH Java, Python 1 Ruby & 5[]
SimpleDB,

10.2.3 {£MJavaifialSimpleDB

AWS 2y Java FF R FATTHRL T 2 A SDK R4S N T 5 AWS 22 5., 1 H SRSt
5. AWS SDK for Java FJ DAFEZRARHN, Hudik: http://aws.amazon.com/sdkforjava/, FFUH AT LASGH] 152
SDK A J3CHY, Hihik: http://aws.amazon.com/articles/3586, X~ SDK 2 ##fR£ AWS IR%, 15
SimpleDB. N #SCAFH AL E — 28 AT TREBI ARSI 5 10-2 J2—N R B SDK 2 1 FH B A

\) KA3;58 10-2 Il AWS SDK 5 SimpleDB 3¢ B [ A 5. Java 27

import java.util.ArrayList;

import java.util.List;

import com.amazonaws.AmazonClientException;

import com.amazonaws.AmazonServiceException;

import com.amazonaws.auth.PropertiesCredentials;

import com.amazonaws.services.simpledb.AmazonSimpleDB;

import com.amazonaws.servicesg.simpledb.AmazonSimpleDBClient;
import com.amazonaws.services.simpledb.model.Attribute;

import com.amazonaws.services.simpledb.model.BatchPutAttributegRequest;
import com.amazonaws.services.simpledb.model.CreateDomainRequest;
import com.amazonaws.servicesg.simpledb.model.Item;

import com.amazonaws.services.simpledb.model.ReplaceableAttribute;
import com.amazonaws.services.simpledb.model . Replaceableltem;

public class SimpleDBExample {

public static void main(Stringl] args) throws Exception {
AmazonSimpleDB sdb = new AmazonSimpleDBClient (new PropertiesCredentials|
SimpleDBExample.class.getResourceAsStream("aws_credentials.properties”)));

try {
String aDomain = "domainl';
sdb.createDomain (new CreateDomainReqguest (aDomain) ) ;

// Put data into a domain
sdb.batchPutAttributes (new BatchPutAttributegReguest (myDomain,
createSampleDatal()));

} catch (AmazonServiceException ase) {
System.out.println("Error Message: "
System.out.println ("HTTP Status Code: *
System.out.println("AWS Error Code: "
System.out.println("Error Type: "
System.out.println("Request ID: i

} catch (AmazonClientException ace) {
System.out.println("Error Message: " + ace.getMessage());

ase.getMessage());

ase.getStatusCode());
age.getErrorCode() ) ;
)
o

:

ase.getErrorType
ase.getRequegtId

ok o+ o+

i
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}

private static List<Replaceableltem> createSampleData() {
List<Replaceableltem> myData = new ArraylList<Replaceableltem>{);

sampleData.add (new Replaceableltem("iteml") .withAttributes(

new ReplaceableAttribute("keyl", "valueA", true),
new ReplaceableAttribute(“key2", "valuel", true),
new ReplaceableAttribute("anotherKey", "someValue", true)

Yo,

sampleData.add (new Replaceableltem("item2") .withAttributes/(

new ReplaceableAttribute(“keyl", "valueB", true),
new ReplaceableAttribute("key2", "value2", true),
new ReplaceableAttribute("differentKey", "aValue", true)

)

return myData;

SimpleDBExample.java

RIBIE A 10-2 WP TRIZAES N aws_credentials.properties MISCFHARGE T AWS
EJF, aws_credentials.properties N AEUTT :

accessKey =
secretKey =

XAMGFF Java FEIP SRR APL AL, RBP4, sivlRess A LARIE Java 4114,
f4E Java FFAML APL (JPA ). W] DUE B —S6 TR 555 H kA JPA FAL%di5] SimpleDB.
SimpleJPA FE XA H, ik |5 SimpleDB £ K JPA F4.

10.2.4 i@iFRubyFAPython{E F SimpleDB

Rails /& Ruby #1[X ) Web T/ 2Z 1% . WNARAHAE Rails iz JH B ] SimpleDB, A SRS B,
B EERR EOR A R BVEHEE (140 MySQL ) R ¥ ik, SimpleDB. ANid SimpleRecord 1]
DA R AN ), 7T LL7TA) SimpleRecord [ 44 TFIEI H RAR GBS, Mk hitps:/github.com/
appoxy/simple_record/ .2 il Amazon SimpleDB 1 A5 AL A76# Y Rails i FH , 7] LA SimpleRecord
AL ActiveRecord,

fiifH SimpleRecord IR%5 5y, HA b2 —1 AU AL

gem install simple_record

BEE 444 T Ruby., RubyGems Al Rails, & 5G] 71T

require ‘simple_record’

class MyModel < SimpleRecord: :Base
has_strings :keyl
has_ints :key2

end

ERitX SR Danylee €% BEIRNY
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FIRTTH—AF, ZEERCE AWS FEUELIE &4 SimpleDB. Bt AWS FEiEan T -

AWS_ACCESS_KEY_ID='<aws_access_key_id>'
AWS_SECRET_ACCESS_KEY='<aws_gsecret_access_key>'
SimpleRecord.establish connection (AWS_ACCESS_KEY_ID,AWS_SECRET_ACCESS_KEY,

LA T, REGTANE «

m_instance = MyModel.new
m_instance.keyl = "valueA"
m_instance.key2 = valuel
m_instance.save

AT LSRR AR IS 31«
m_instance_2 = MyModel.find(id}

HEAh, BRI AR DCRC AR R A S, ARIXAE

all_instances = MyModel?.find(:all, ["keyl=?", "valueA"],
corder=>"key2", :limit=>10)

L HAZ T W AE Rails B H ] SimpleDB. HEAMNAR —SB RIS, 4155 Amazon
BER SR 44 Amazon IR45 A9 Ruby iE 5 410 . AT LR - F#X ™ SimpleDB FJ Ruby 28kt
— T, Hulik: http://aws.amazon.com/code/Amazon-SimpleDB/3324

IR FATRA G 40T Python 1/5]7] AWS SimpleDB, Boto &1/ SimpleDB i Pyhon 2/
FIATRIBERE , 7T LI http://code.google.com/p/boto/FRHL . FF U SE M Github Hifs 2k i) boto
PEARHS

git clone https://github.com/boto/boto.git

SRIGTESERE M RRA 4 H 5k Ti84T python install setup.py R&% boto. #UF/RJE 5N
Python 7417, T LARZ Gy g — A8, ARG EEAINAEH, B

import boto

sdb = boto.connect_gdb('<your aws accessg key>', '<your aws secret key'>;
domain = sdb.create_domain('domain2')

item = domain.new_item('iteml')

item['keyl'] 'valuel’

item['key2'] 'value2’

item.save()

BRICLISN, SimpleDB fir 4> FI5E H. 1Y 77 205 i i UL idk i) HAD i) A fR e — 2

10.3 /&

AEW T T PNRATH . TR = kS5, U TR TR T R SRR R Z AL, iR
AT EREE G ARE T WS . 15 r FHESRAE T NoSQL 174ift .

Google App Engine 54576 Fll Amazon SimpleDB X & 40l i 5 AR 2 2 awbEr), A4
fefi i A NSRS A T BRSO P P 1 ) &0 55 0 o X2 AR, S 7EE YR 8% 1S3
T RAEHIAAE R, T HMSA IR 6 PR Y £ B e S TR R Y o
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Google Fil Amazon $AEAY 7 iR T ATTIX — 25 S A HIRFIERH: Y o B 22 2 B0 e i e
IEAETFARTE L. N, CouchDB il MongoDB FY 3P4 2 5id e AL C 44 T . CouchDB A5
FHEH ) FEHLY £ CouchOne ( www.couchone.com ), 5 Z 1L, MongoHQ 2 1 f#145 i) MongoDB
6 E o SURYEURFE WA EME— T BRI R . A — SR/ AR PR 1% Basho Al
Joyent —E42ft 1" Riak 19 3. 515 GURRE. A BRRRIARE W B T 2 038 +E

BiE =i BOR B MRS, FRATR AT RESE MR ZHAR E = k55 . AR ZHEH 2R
Z mEHR PR T E NoSQL 77 il o iX e NP2 R F BB NoSQL iublss, JHEIRIT A& I
TR R A VR R AR 55 o

ERttX& & Danylee % EERRN
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MapReduce #]§ JiEF-17A0 B

AERARE

Q T RIFATA B PR

Q FJH MapReduce #17 KA T4 TALFE

0 % MapReduce THHEBAL P HE S FE D2 4b

Q if i MongoDB. CouchDB F1 HBase fifi il MapReduce
Q 43T MapReduce AL~ HESE Mahout

S YRR ZOR G R A TR TP T, 1 HLZ R s iR B T Rg b, T

ZIS 15 A5 TR T/ (Y AE WP R A R B SRR AT A BT L R kA R T
B A i e o /O A SEAE AL 2o UM LR R i 8O BRI . 1/O AU E KK it 278
RO, JFHATTREAHIE ARG, DR TREREIN ., RIS RBGHEm S,
Bl A M A A L, RSt 2 0 5T, AR S PLE B RS AR A B
MATET .

ZARK, WA EM I EgOT &k, MITIHEREBEREE . &), GUF Y E mE T diE g
AL BIOTEHUSBA LS IR, B m e w KR BERE ) o X SepLgsREIR L3t
AR T R S 2R SR A AR R Ao B R B A A o S 2 A AR . B AT i
FNAESPIRAS = B, R R L UK TR AN T Mz

PR THRA HHBE, OB GO LA MERT R TR RBEG . TR AR (AR R4 AR AL
B — R I AT, Wl EOR B S LA 8 R — AR TR A R] o AR IR E R A RS B T
L3211 ( Message Passing Interface, MPL) I, i ] MPT sl HASFh S IUECREAE 15 15 2 AL
RASERITRE AL . WA CPU BUARREMASE R TAE, IXMR M tREAR e T4 (H
SEANRAT AL R, ek, KRB R 232 3] 1/0 Falr vi BRI, BRIl
WH I, AN, A PREEE S R R WO SR ) SR SE 8 TP R# & b

SETI@Home ( http://setiathome.berkeley.edu/ ) Fl Folding@Home ( http://folding.stanford.edu/ )
SN AR B RS TR AR T TR, LB ASTER S 7R CPU SRR AS Bl b Pt
AT S5 . X eI H A S IR CPU IARIZTT, CPU JAlR A AR A Sty i BT,
A EETT AN AN . X EELE S TR AR R T, AR MAR AT R, (B
AR T BRI EAUERE . a5 IFa Y CPU, B Ak b o5 S
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ML, HZHE YO EL,

AR S PR R AR A AR 22, (BT B — RS PR R e T A%
A Nl S E o AR/ NS5 BEAE Y AR ANl R D AR R K . MapReduce HY R
Bk H TR EU g R i LS, W R U IR R I T R el L 2 [A) S s el D AH EARS, [R]S )
FEAE AT AR FE— . MapReduce FEH T4 M1, i Google Fifi £H. 1E—Fh
TR ] A B KRB AL BE 770, MapReduce W4 EL 4 B i A T 15 2 — o MapReduce $43E T i
B SRR DB SO T AR SRR L A RERE , SERERT R R R ML R A AR
TR MapReduce, IR IX R GRS R AR R85 AT DL T35

MapReduce #) camel-case & & ¥ Google £ A Aedf ), Rid, X EHEZ
BN E-F AE R, BEARET Google #9F X,
MapReduce #2835 & 7 £ — B AE RSP, #© A LI http:/labs.google.
com/papers/mapreduce.html ( Dean, Jeffrey & Ghemawat, Sanjay (2004), “MapReduce:
Simplifi ed Data Processing on Large Clusters” ),

11.1 I2#% MapReduce

5% 6 TR 443 MapReduce 4341 MongoDB 47 L A9%dE, Hit MapReduce XJA/RHAN &
SEEfAAR . AL T fi# B MapReduce FUART AL, T HEIRATH L6 R EH N4

a2 MapReduce BT S, AU R G R, LA sum. maximum. minimum
M average, ZEHIF] 1970 4£5] 2010 4Ed] NYSE f94E H 78R, XEHARsMATE. Ho%
PR HILA, B RBEEEN S H HA— 1 d S, IrDBAREIEA K, H e R BIREdE 1
TREE . FEG T2 CTE MapReduce FEA, FTRAR/INASEEZE , 3X A1 B FH PRI SCRY 550808 12
MongoDB #l CouchDB. MapReduce AFfE TiXEE7 0, MiJ2id ] TF2 NoSQL /=i, L&A
FE A AN o3 A B AE WS o PRA SO R P 1) e 6 e A BRI 2 0946 70, T HARZS 5
PEA R NN, FRATIT LM SO SR T 16 . )5 Fi4hlid Hadoop 1 HBase Ff#if
MapReduce,

THIAHTSE T 4% 1970 422 2010 4£ 1 NYSE M3 %540 , Hutik : http://infochimps.com/datasets/daily-
1970-2010-open-close-hi-low-andvolume-nyse-exchange, 1 SCHFfF E2IA M H 5%, Hp &1L 3¢
P, Wi & H TR SO S BdE Sc . S TR, SUm#k s B T EdE S 2R
b, T EIRE L NYSE_daily_prices 13k, HZSRE—MFalF A CF, Xk
X REBA MR RS RGER, BT ik .

MongoDB Kdfii EFIEE 5 735l 44 0 mydb #l nyse, CouchDB B4 fi 444 nyse. Hiffid
CSV #&X, FTLAFIH monogoimport T ELH 454l 5 A 31| MongoDB ££45 1, J5THI<3H] Python i
XA . csv SCAFINEE] CouchDB 1,

f#k NYSE_daily_prices_A.csv B mongoimport fiyd M HE BT .
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~/Applications/mongodb/bin/mongoimport --type csv --db mydb --collection nyse --
headerline NYSE_daily prices_A.csv
connected to: 127.0.0.1
4981480/40990992 12%
89700 29900/second
10357231/40990992 25%
185900 30983/second
15484231/40990992 37%
278000 30888/second
20647430/40990992 50%
370100 30841/second
25727124/40990992 62%
462300 30820/second
30439300/40990992 74%
546600 30366/second
35669019/40990992 87%
639600 30457/second
40652285/40990992 99%
729100 30379/second
imported 735027 objects

HAOSCPER BRI IE I 9 TSI L A% 36 SRRSO EBE, 1T RIS BT shell )
AAZHPITAESS, BASIACRS S B 11-1 Fs o

\) X83;58 11-1  infochimps nyse data_loader.sh

#!/bin/bash
FILES=./infochimps_dataset_4778_download_16677/NYSE/NYSE_daily_prices_*.csv
for £ in $FILES
do

echo "Processing $f file..."

# set MONGODB_HOME environment variable to point to the MongoDB installation
folder.

1s -1 $f

$MONGODB_HOME/bin/mongoimport --type csv --db mydb --collection nyse --
headerline $f
Done

infochimps_nyse_data_loader.sh

MESERHE LU, AT LR A SRR A 5

> db.nyse.findOne () ;

{
"_id" : ObjectId("4d519529e883¢c3755b5£7760"),
"exchange® : "NYSE",
"stock_symbol® : "FDI",
"date" : "1997-02-28",
"stock_price_open® : 11.11,
"stock_price_high" : 11.11,
"stock_price_low" : 11.01,
"stock_price_close" : 11.01,
"stock_volume" : 4200,
"stock_price_adj_close" : 4.54
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"] MapReduce RALFRAE S o B —MESFZH I 1970 42 2010 4R ) B o= i

MapReduce G35 PIERS3 : map FRELA reduce FRET SR ZE R G0 ZHb LIITHA T 2BA 71155,
R A PRI NI I FH 25008 B 1. Map $252 —ANAMEXT SR 5 & o — /B XS . Reduce #2
% map WrBCAHIH, 38 AP SRR (X P AR B R A R . map RERS I EIEE A R4 H
b, ARSI ZL G YN L. map BREGET TR S ARMESWFE L, —1
WY map BAEFNS — A A A map BRAESERMIT o XRRIE IR B R AL TSI T
P, [FIEHA BB SRR S 7E 45 L FBTE1T map pREL,

map PRELTERENES L T5e LR, QIEH R FEAE 3 4 reduce Bt . MapReduce HEHE 24k
AT S A B L ) AR, AT LU — B BB 2~ —4 BBt

Reduce PREIZIL map By Be A= s BB, A —20 Ab BIAS B A 45 . Reduce BB AT RES
HF— AN IR R A (H. Reduce 5L map, WBFTEAAXEREEEA TS L AR AL

reduce #AEIILE R B IFERATERALR . BT RHETHY reduce #RAEMAL THAMT AL, 24
I A IR

SEAEA ] AL D) 2208 map AT reduce FrBE, PASCREXE 04 FIER G (AR T PR &
AbBR, WEEERWRE, AT EZROR RSB, XA LR R

11.1.1 #RHgRESH
IEFRATE S —MES5, R4kt 1970 4% 2010 FF IR B m i, A 1G 0 map PRECNT :

var map = function() {
\) emit (this.stock_symbol, { stock price_high: this.stock price_high });
Y

manipulate_nyse_market_data.txt

PRI BRI SO | o XA SCRY, B stock_symbol AEAHE, JFAML stock
symbol # stock_price_high HE&WIEEAEXT, SFRRUAE 11-1 iR

Key : "FDI",
Value: {"stock_price_high" : 11.11}

/ﬁ

/
map

{
"_id" : objectID

{"4d519529e883c3755b5£7760"),
"exchange"; "NYSE",
"stock_symbol":"FDI",
"date"”:"1997-02-28",
"stock_price_openn:11.11,
"stock_price_high":11.11,
"stock_price_low":11.01,
"stock_price_close":11.01,
"stock_volume":4200,
"stock_price_adj_close":4.54

Koo11-1
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map B B A8/ & reduce B BEAYHA . 7E MongoDB HL, reduce PRETT LAE T
I JavaScript PRAY :

@ MongoDB 2 # 4% JavaScript £ 3 map #= reduce F14& .

var reduce = function(key, values) {
var highest_price = 0.0;
values. forEach(function(doc)
if{ typeof doc.stock price_high != "undefined") {
print ("doc.stock_price_high" + doc.gtock_price_high);
if (parseFloat(doc.stock_price_high) > highest_price) { highest_price =
parseFloat (doc.stock _price_high); print("highest_price" + highest_price); }
}
)
return { highest_stock price: highest_price };
};

manipulate_nyse_market_data.txt

reduce PREUEZPIANSHR: 1 AR 1 AMERE . X H, U5 Fo1 BEEATE
map BB AV AN R AR . Herp—2E R

(key : "FDI", { "stock_price_high" : 11.11 }}
(key : "FDI", { "stock_price_high®" : 11.18 }
(key : "FDI", { "stock price_high" : 11.08 }
(key : "FDI", { "stock price_high" : 10.99 }
(key : "FDI", { "stock_price_high" : 10.89 }

BT ES: db.nyse.find ({stock_symbol: "FDI"}).count();, ZIEILE 5596
Fidst. Pt map BrBOVIZAR R ARG RYBEAEXS . 5 BB SE R E L, Ll map
W B U 25 R AT BEAN 2 1R 4 5596 1

reduce PREGIXEIEZ 1A :

reduce('FDI', [{stock_price_high: 11.11}, {stock_price_high: 11.18},

{stock_price_high: 11.08}, {stock_price_high: 10.99}, ...1);

ICH QR AR (R reduce PR, AT LAVE R BIXT B3 SaEf i 7 1 %R (EERE , I H X EH i 1
JCRIAH T A, XA (BE UL ERED) PUT— R L, B th— 20 (8 B A s i
o

reduce B B 9% i 2 — 2 A0 7% I S AR5 R v A AR B /BN, B RS — N A X
MongoDB S Ff— AL 1Y finalize PREL, AEfZ A reduce pRELYHI HHIF i — 2P0 E

T, 7£ CouchDB HUNZLFIRERIEHE, sRJ5 F MapReduce $HAT—LL H A 2RI 2R -5 bR B,

11.1.2 & A ENYSEMIZE#EZICouchDB
FHIEHT, TEHAMNT . csv SUF, ¥ . csv iC e JISON SCRY, SR IIERA
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CouchDB fil55 . H B HLAINT Python JIASEE AT LASERAE S, ASiEMiF gk 900 J7 SCRS A 2R
M2, B SEBR A DU SR R A T AR AR A ] CouchDB B, b T ARBURRRCR, 0]
PIFIAT CouchDB Attt [4% API [AlAS AL JL TN 308 .

A BAZ O T REEI 24 7E 44 0 upload_nyse_market_data FYRRECE, WA :

def upload nyse_market_data():
couch_server = Couch('localhost', '5984"')
print "\nCreate database 'nyse_db':"
couch_gserver.createDb( 'nyse_db')

for file in os.listdir (PATH) :
if fnmatch.fnmatch(file, 'NYSE_daily prices_*.csv'):
print "opening file: " + file
f = open(PATH+file, 'r' )
reader = c¢sv.DictReader( f
print "beginning to save json documents converted from csv data in
" + file for row in reader:
json_doc = json.dumps (row)
couch_server.saveDoc ('nyse_db', json_doc)
print "available json documents converted from csv data in
"+ file + " saved"
print "closing " + file
f.close()

upload _nyse _market _data_couchdb.py

XA PRERAT T A SO 44 DB ' NYSE_daily_prices_*.csv' 3, Python JEIA | H
csv.DicReader f#ff . csv SCAFIFERRAMRBICLAE B, S8 5 H ISON B AFAT 52 A 1d SR 5% 1 JSON
SRS o XA EREUT couch ZEi%EHE CouchDB IR 554, GIAEFINERERE 2 , BIAINER SCRS . couch
X} CouchDB REST API Y faj %82 , M CouchDB wiki ( http://wiki.apache.org/couchdb/Getting
startedwith_Python ) FEFIIRE] TIRZIH % o

BEm#Ese LG , H MapReduce $447 2R & pREL . & SE B0 A THTTET MongoDB HLislid [ i1,
R 1970 4E2) 2010 4R[St o ARG T 70 oh—A A, i 1970 4F2 2010 4R 2 [H]
B RIBCEE AR BN AE . S — A s MR EE A 40 AEBLER Ik, 25 A0
MONREEHE . A0 FREE

CouchDB HL, X SCRYHCHE A 754 7 Ab PN 358 1Y MapReduce 25 if) 2B HEAL K] AL & & CouchDB
SCRY A AR A A T, AR . AR AIIGET Y . X —T7 AR ALEDR R . KA
MESERURZER RS, REIE2JE, EWEE R, NI I AEA g i I
BSOS F IR T LR E AR SR B . e SO R RIS TR CouchDB 3CHY, TILAEA
Trh; R, CouchDB S Z MK S 2%, HVBEFIA RIS FEiE = g5 A . X ERE LA
fili ] JavaScript. Erlang. Java S HAMAEA] BT ¢ 115 78 CouchDB 44’5 MapReduce, A5
H JavaScript 1568 CouchDB %)% MapReduce FAC AT fE

T HE RIS E S T AEL, BB E RS .

Q Z A SR
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0 F& i 1970 4E % 2010 4E 2 [0) B IR = T HE o
Q & A H A B R

TS
{
*_id":"_design/marketdata",
"language": "javascript'”,
"views": {
"all: {
"map": "function(doc) { emit(null, doc) }"
e
"highest_price_per_stock": {
"map": "function(doc) { emit (doc.stock_symbol, doc.stock_price_high) ",
"reduce": "function(key, values) {

highest_price = 0.0;
for(var i=0; i<values.length; i++) {
1f({ (typeof values[i] != 'undefined') && (parseFloat{values[i]} >
highest_price) } {
highest_price = parseFloat(values[i]);

}

}
return highest_price;
}n
T,
"lowest_price_per_stock per_vyear": {
"map": "function(doc) { emit([doc.stock_symbol, doc.date.substr(0,4)],
doc.stock_price_low) ",
"reduce": "function(key, values) {
lowest_price = parseFloat(values[0]);
for{var 1=0; i<values.length; 1i++) {
1f({ (typeof values[i] != 'undefined') && (parseFloat{values[i]}) <
lowest_price) ) {
lowest_price = parseFloat(values[i]);
}
}
return lowest_price;
}u
}

}

mydesign.json

XA SCRYREAFAES N mydesign. json BISCUEH, #4i% 3RS EAE S myse_db BdE T .

curl -X PUT http://127.0.0.1:5984/nyse_db/_design/marketdata -d @mydesign.json

CouchDB [ REST U3¢ T JSON SCRY LA BREE FESCRY AR AR/ Ml o, il ddl . ALk
TFCR . T HTTP PUT Jy vk B AR SCRY 245 30 T A 3 «

{"ok":true, "id":"_design/marketdata", "rev":"1-9cceldac6ab048454d01802188491459"}

W L B0 N A A B A, (EURANSRAE OL TR, RO B A0 SO 1 I, 24 1
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TEARAEW T )L

Futon /& CouchDB F£T Web AU AL, B KRAR BT CRS, JAHME fZ MapReduce
1555 o SH—IAE K e HdE 217 MapReduce Ml HE LS, 4 CouchDB ZE5EF map pRELEI R
5l JREEB I ARG, PUTEREEZ T, Futon BRI T 4B BARIEI SR /R map il reduce 1T
%, XHREHRE RS SRR A .

HIE G R AZ AR R, WA AT LR . At SR AT A S a1
M7, B, WIS Y " language " J& PE4E B T AR BRSCRY ALK IR 55 #% o FRATAYACHS 2 H
JavaScript 45 1, Frlh"language" JEBPEREMXAEA BT, AR WINERINA] JavaScript. 4N
RARHIBYJE Erlang 5% Java, MiANRE JavaScript, T ZiCA48%E . HIK, Frfi MapReduce AJFLIA]
RISAAL S AE "view" JEBIERIE R . 55 = MapReduce $/{E X} BN DJE AT, vl LIEATMA
B JSON 268, A BRI AL A SR Y date JEYEHERBUR Gy, HIBEEAAES
YEREE, MTRIAL T8, B0, ARAMEE map BYBeA: AT SCRYE TR T, ansiA: iy
HORBSCS AR, P2 SRS X I B P 4 e T &

A LA I 5 ) L K i &% MapReduce 3217, REST XU AR E 5 ) a] LLiE IS Futon #5545
It curl FEarA4T THBGH A SCRE REST 3¢ B AYAIL I T Y &8 0

1k MongoDB I CouchDB i Wi # SRR 248 ] MapReduce BB/, TIN5 5A
P AEA

11.2 MapReduce #A HBase

R RIRATIMZL NYSE ##i4E 21 HBase 345+, iX—KH MapReduce SKf#HT . csv SO, If
PR INZ5) HBase . X AP “4%30" MapReduce FIEAE T Wit T, i HARIE &b Kok, Kk
fin# A HBase LU, $5H MapReduce Kiz17 LA G pR%L, T /R4 MapReduce Y™+,
Pk — R RERS B /R INsEXT MapReduce M2 BRAF,  [RS /R B % Z2 s O Ao Pk o

1£ HBase H* Java /& MapReduce a2 15 1% ILAMNA AT LU Python ,Ruby B¢ PHP 45 MapReduce
1155, U HBase /B4 T IAAIERZ S o XA 228 LA DU/ FR PSR i T4

Q mapper ZS4: BT .

Q reducer 284552 mapper A=A, A FRAIHER A . fEEWE LAAHBIF 1, mapper K&

A BHEE] HBase £,

Q YK3h2% 42 mapper 28 H0 reducer 25,

Q A H2AEH main il &R 5.

X PUER At ] LA - B — A2 BT o3 FFE O T mapper 281 reducer 28 1] DL S I E S,
ATETERK AT FRA TR BN PUAN I, AR B 21— FR T84

fEi% Hadoop Fl HBase O AL E LS 1o THUISIITA . jar X% Java classpath H1, #fif
Rz SRR

U hadoop-0.20.2-ant.jar

ERttX£R Danylee E= EEHRN
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d hadoop-0.20.2-core. jar
O hadoop-0.20.2-tools.jar

U hbase-0.20.6.jar
hadoop jar 3CFE Hadoop X17ELHL, hbase jar NIk H HBase,

mapper fCHHANT

package com.treasuryofideas.hbasemr;
import java.io.BufferedReader;
import java.io.FileReader;

import java.io.IOException;

import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.MapWritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;

public class NyseMarketDataMapper extends
Mapper<LongWritable, Text, Text, MapWritable> {

public void map (LongWritable key, MapWritable value, Context context)
throws IOException, InterruptedException {

final Text EXCHANGE = new Text ("exchange");

final Text STOCK_SYMBOL = new Text ("stockSymbol");

final Text DATE = new Text("date");

final Text STOCK_PRICE_OPEN = new Text("stockPriceOpen");

final Text STOCK_PRICE_HIGH = new Text("stockPriceHigh");

final Text STOCK_PRICE_LOW = new Text("stockPriceLow");

final Text STOCK_PRICE_CLOSE = new Text ("stockPriceClose");

final Text STOCK_VOLUME = new Text ("stockVolume");

final Text STOCK_PRICE_ADJ_CLOSE = new Text("stockPriceaAdjClose"};

Y

-~

/ /B AR A S AF
String strFile = "data/NYSE_daily_prices_A.csv";

//create BufferedReader to read csv file

BufferedReader br = new BufferedReader( new FileReader (strFile));
String strLine = "";

int lineNumber = 0;

/] AT B ISR

while( (strLine = br.readLine()) != null)

{

lineNumber++;
if (lineNumber > 1) {

String[] data_values = strLine.split(",");
MapWritable marketData = new MapWritable();
marketData.put (EXCHANGE, new Text (data_values[0]));
marketData.put (STOCK_SYMBOL, new Text{data_values[l]));
marketData.put (DATE, new Text{data_values([2]));

ER#t X4 R Danylee £ EEIRIN



J

194 % 11 % MapReduce T ¥ & 47422

marketData.put (STOCK_PRICE_OPEN, new Text (data_values[3])
marketData.put (STOCK_PRICE_HIGH, new Text(data_values[4]))
marketData.put (STOCK_PRICE_LOW, new Text(data_values[5]));

]

( )
(
(
marketData.put (STOCK_PRICE_CLOSE, new Text(data_values[6
(
(

V)
marketData.put (STOCK_VOLUME, new Text(data_values[7]));
marketData.put (STOCK_PRICE_ADJ_CLOSE, new Text (data_values[8]));

context.write(new Text{String.format("%s-%s", data_values[l],
data_values[2]1)), marketData);

}

}
catch(Exception e)
{
System.errout.println("Exception while reading csv file or process
interrupted: " + e);

}
}

NyseMarketDataMapper.java

HIE SRR AL, FESRAR T map PRI CHETIRE. mapper J8487KH org.apache.
hadoop-mapreduce Mapper, JEI T map Ik, Map JiEHESZHE . (EAN BRSO RAE R
ASH, HE, TE emit AT, RIS AH BT —RAIE T — 245

.csv T A BRFE R, AIAE R AR MO B NI BLE S A0S O, A%+
PRAEEIEENT, © T/EMSRL .

IR EA reduce JTIEAY reducer 2K, reduce AR 145 HBase £, fUHY

ﬁﬂj::

public class NyseMarketDataReducer extends TableReducer<Text, MapWritable,
ImmutableBytesWritable>

public void reduce(Text arg0, Iterable argl, Context context) {

/I RER T Ao B 0 LA RE—, FTA— AN B —ANE

Map marketData = null;

for (MapWritable value : argl) {
marketData = value;
break;

}

ImmutableBytesWritable key = new ImmutableBytesWritable(Bytes
.toBytes{argl.toString()));

Put put = new Put(Bytes.toBytes{argl.toString(})));

put.add(Bytes.toBytes ("mdata"), Bytes.toBytes{('daily"), Bytes
.toBytes ( (ByteBuffer) marketData));

try {

ERttX£R Danylee E= EEHRN
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context.write(key, put);
} catch (IOException e) {

// TODO Auto-generated catch block
} catch (InterruptedException e) {

// TODO Auto-generated catch block

NyseMarketDataReducer.java

map PRI reduce MREUIEIRSNZE AR, IS0 .

public class NyseMarketDataDriver extends Configured implements Tool {
\) @Override
public int run(String[] argl) throws Exception {
HBaseConfiguration conf = new HBaseConfiguration();
Job job = new Job({conf, "NYSE Market Data Sample Application");
job.setJarByClass (NyseMarketDataSampleApplication.class);
job.setInputFormatClass (TextInputFormat.class);
job.setMapperClass (NyseMarketDataMapper.class) ;
job.setReducerClass (NyseMarketDataReducer.class) ;
job.setMapOutputKeyClass (Text.class);
job.setMapOutputValueClass (Text.class);

FileInputFormat.addInputPath(job, new Path(
"hdfs://localhost/path/to/NYSE daily prices_A.csv"});

TableMapReduceUtil.initTableReducerJob("nysemarketdata",
NyseMarketDataReducer.class, job);

boolean jobSucceeded = job.waitForCompletion(true);

if (jobSucceeded) {

return 0;
} else {
return -1;

NyseMarketDataDriverjava

R A YR S, AASAE

\) package com.treasuryofideas.hbasemr;
import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.util.ToolRunner;

public class NyseMarketDataSampleApplication {
public static void main{String[] args) throws Exception {
int m_rc = 0;
m_rc = ToolRunner.run(new Configuration(),
new NyseMarketDataDriver (), args);

ERttX£R Danylee E= EEHRN
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System.exit(m_rc);

NyseMarketDataSampleApplication.java

#]3% )L MapReduce fil HBase [— ARG FRENA5E T FTHARKESEEIE 26T, ©A
b —/a)fAj BAY) HBase B #5/E T & 2%,

11.3 MapReduce #A Apache Mahout

MapReduce ] R f#FJARZ ], Google. Yahoo! ., Facebook Fli422 HAth 41 417545 Fh 45
FE R EPEMENT T MapReduce, X 2637 54085 73 A Y . Web SRR 7 . H S5
SO FIBLER 24> o AN, MapReduce GEREIE F )35t IEARFS ORI Z |

Apache Mahout #%2 [f] Hadoop Il MapReduce 37 2 —E 583 (10T 47 & BIALE8 2 > B RIEL
PHZIZEE . A28 Mahout XA H A —L41 . A BRI RGN A ReHE S IR — PR E
MapReduce, #if BIVRTERRE 5 F w3 F] MapReduce.,

B &) mahout.apache.org T BT I & A TAELBCE A CHS o 33X N0 H 38 75 F7 252 i bRk Tk il
R TIRE, LA AR AS A . bR JDK AMHE—TF 2L SVN & /73t Al Maven 3.0.2 ( o5
) A, AR T RIS, JE— AR R

ARHACRS AT

svn co http://svn.apache.org/repos/asf/mahout/trunk

SRIGHEARACHS Y “trunk” HE, $UT N2 R IFMZLE Apache Mahout:

mvn compile
mvn install

it Mahout #:4 :

cd examples
mvn compile

Mahout [f}#7 T~ taste-web recommender FEFIFEIT . I LATE taste-web H % T AT mvn SK4wPEH
BT

AR Mahout J&— NI H , HR2EAE TERE, 5525, UEIEFMIE RIS, AR
IXSEALAR 2 2] T SCHS T AR BREE, ARSI A — A AR A ) f R s an ey { A
Mahout,

Mahout fL 55 T — /MG B Taste, B MHPMELTIE, FRPLHAGEIL T H P F3ET9)
i HERE R SE

Taste 245 LLF HA4Y

Q DataModel: fEEHFT . Wit AR AT FH SR

Q UserSimilarity: & SCP P Z AR .
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O ItemSimilarity: & L8 Z BIFRRIPEREE

O Recommender: #EFAHRALE ZESLIAGEE T,

O UserNeighborhood: #E7E R4 FIARIEFRAMIA 7, SEmi= B . XA 0 AR .

PRAT LA Hadoop 76 REHEAE s Tt B RM A R GE, (AU BT i
Hlas > RG¢.

BB PR — A PP AP RLAE ratings . csv BCHFR, B —1704f user_id.item id.
ratings, XHIRTHEIE) MovieLens BRI, Mahout A —%F & (BRI MU s
o ATUME N A FileDataModel:

FileDataModel dataModel = new FileDataModel (new File(ratings.csv));

I TR E — ) B Y T R R IS AN R TP BPE 53 Z2 AR ML LR B i 2R
TP R, AR ZEHEE T DU 2 IR BRAHSE (Pearson correlation ), i 7 /R FRAHSC, F5AC
EARIMRAT

UserSimilarity userSimilarity = new PearsonCorrelationSimilarity(dataModel) ;

1 %E X UserNeighborhood il Recormmender, J£45& AT A pidfERE . (SIS .

//Get a neighborhood of users
UserNeighborhood neighborhood =
new NearegtNUserNeighborhood (neighborhoodSize, userSimilarity, dataModel);
//Create the recommender
Recommender recommender =
new GenericUgerBasgedRecommender (dataModel, neighborhood, userSimilarity);
User user = dataModel.getUser (userld);
System.out.println("User: " + user);
//Print out the users own preferences first
TasteUtilg.printPreferencesg (user, handler.map);
//Get the top 5 recommendations
List<RecommendedItem> recommendations =
recommender . recommend (userId, 5);
TasteUtils.printRecs (recommendations, handler.map);

“Taste’ example
B AT P T — A H R R ST BT A
A A MapReduce, 2] T T HRRLE I ROHER R GE. Mahout i
i MapReduce H5EAE 55, FIH] Hadoop FERITBEIIAE R B 734 s Lt B, Rk
[ 9 == e RS HE S
AFEHR T — &S] MapReduce FE01, J&R T Anfal REOCAEHD AL FRAZ A KA AR . AT ER
JZ APL, TR HESEREE IR MM R AT — &I 1 VO Rl S 2R A 20

114 INZ5

MapReduce & — PP = A FER 515 B 7. Google e R AL AR 22 B 1 TAF .
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Google JE# b 55T KX = T ERIRZEA . 14, Hadoop HIBAFAEE T —MieH:
B, AT Y T IR 3 Al e ok A FH X — A PRI AR . HiAth NoSQL i H A1 R gt R H T
MapReduce,

TEFTA a3 R A A 2B b . MapReduce #B7E10E SQL SR Ab BRI 45 dE . HrEREANTC
LEE IR R D b R T 1558 SQL AL,

45 MapReduce F&J7AHXT T EL, A R HEAl i it 0 B3 Ab 3G bk, I R B T DAL Tk
MapReduce 1155, FFEHEMTEEEREE DG . # WA MapReduce 1155 1T LSS — A LAy FL Atk
Bfiti, i CouchDB P reducer, m(# Apache Mahout X AL HRALHE, At B 1EE X
BEAE FH reducer AT ELINER,

ERttX& & Danylee % EERRN
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AEAE

Q /141 Apache Hive, T Hadoop HI%HE G F
O #HEH2%>] Hive

Q T fi# Hive fiv & HIEFIE X

QO [ Hive 2516 MovieLens £ 4

BARAZ O VB T LG T SN B S5 . BN . SRS B,
AR S R A — 8t . XSy RS TR . Ry . REMIR
oG, EALEERR TB &Y. XAt ot 8 i 5 X — AR SR e 1Y, 808 e
SUIFR o PR RP B 2 i A = 1 A i) 2R s SR AL e g0t AN, i B A SR T H ey
%o WM Z KRB oy S8 7™ S AT, TS AE PR R 22 e A AT A3 R
JEEA, PR ThRe e AR, RUEUL, BT RIS R i Fens . A ER
FH GBS0 KRR ff e J7 %8, RDBMS A BB 8 A A 2 T 2, P i i 3
e EEMHUE SQL. MR NATEHR X, EARE SRR AT B . REFOCRES
di . NoSQL HHf i e A IE 22 SQL IUARTY, X s L IRl
B %28 SQL 1B L FI = JZ A ZAAE R ) F5 R B v i, Hive Ml Pig BB T . Apache Hive J&
37 7F Hadoop i L %l €%, Apache Pig J& REH /TR HEF o AAZ 47 Hive Fil Pig,
F IR Al A R I 28 T 2 A RE R4

@ Google App Engine ( GAE ) 424t GQL % % #3% SQL &4,

12.1 Hive &l

Fif2#>) Hive 7, T5255% %% Hive, Hive #&F Hadoop, HIMZESE4%E Hadoop. Hadoop
Al LA hadoop.apache.org [ F#k ( Hadoop 2SRl % A ). HHI Hive SZF Java 1.6 il Hadoop
0.20.2, T IRBGX = AR IEAAS . Hive 75 Mac OS X AT Linux WRAS F#3%A 77,
TE Windows tiFfEi#d Cygwin i217 Hive, (HEARTEASANA ., WRAKMEH Windows, BH

ERttX£R Danylee E= EEHRN
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Mac OS X B4 Linux ¥4, 1A% EH VMWare Player FIEINL. SIS A T Gy 3R ORI
GAZ B

A Hive IRA 5y o HFahdT T 91258,

(1) F#ifaE i Hive, Mac OS X [ F#§ hive-0.6.0 {8 774 curl -O http://mirror.candidhosting.
com/pub/apache//hive/hive-0.6.0/hive-0.6.0.tar.gz, Linux [ wget {8 curl,

(2) R ESCF. 7E Mac OS X Ml Linux I, M4 2 tar zxvf hive-0.6.0.tar.gz.

(3) X HIVE_HOME MME 45 Hive 4% H ok,

(4) YN SHIVE_HOME/bin 3| paTH FREEAS R, LIJTH7E Hive 32 H s:AMETH .

(5) 1E$HADOOP_HOME H sH AT bin/start-all.sh, LIFi3h Hadoop 5 A dEfE, XkEE
Ja3)) HDFS namenode ., ¥XZ% namenode il datanode, #£23)i33)) MapReduce ] job tracker il task
tracker. fH jps A HIIAX HAHERRET TR

(6) £ HDFS A1/ tmp Fl/user/hive/warehouse H3E, T :

bin/hadoop fs -mkdir /tmp
bin/hadcop fg -mkdir /user/hive/warehouse

,E\:qj /user/hive/warehouse J& hive ﬁﬁﬁﬁﬁgﬁ H%.
@) WEHM P X/ tmp Fl/user/hive/warehouse HEMWERIRE . 7T I chmod L
AR :

bin/hadoop fs -chmod g+w /tmp
bin/hadoop fs -chmod g+w /user/hive/warehouse

S BRI NS, ] A Hive [AY Hadoop #EHE T . FE$HIVE_HOME H 3% Figfr
bin/hive KJHslh Hive 241810 (CLI), RE$EA5# F Hive CLI FYEGERIRE AR, oM HGE
HAE 21715 RDBMS BB R AL

B X AR ZE E bin/start-all . sh4 A HDFS #= MapReduce
FFRAZT A 5A Java Az,

THG I A EAFER R -

SHOW TABLES;

hive_examples.txt

BRI ER, PrAZR ] empty OK FIPAITAERT . RZHEE CLI#R &b th A FEns, &
SR S R — R A

Hive 7~ 2 FI SR K i 16 BY
Hive #& Hadoop L4##4% T 7 69 % SQL £ 44E4 . Hadoop A #hiZ 64 RIAFeG I My, 4k
4L 22 0 oA KBRS . T, Hive |1 HDFS #= MapReduce % & ) fo 4L 22 K #4842
By R EARIR KR
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& Rdmt, Hive JF RZ E0 &1 2%, € LiESIE LA, Hive 4 Hadoop ## MapReduce
IR FHECEESFRIERAET BAERET4H, Bk Hive eyt REFIEF &, AR
5 5 ZAF) F Aot B CLI 24K Hive 2%, st E 0% AWATE 0 Legatia, Bpgd
R EAEAE, HoE ER 54, X Ffo RDBMS HAT F 400 34 69 #6038 p% 88 91 23 bk, Hive
PREESNGEA, IAEL SRS —REH—4F,

¥ Y2 % K AT, Hadoop £ K AUAE b sk %4k Hive 9 45 T/ M A RE . X5 Tres
WHATHIER, F4c0) RDBMS THA W2 £ a8, 5 KM, ERXEREMTRIEN,
Hive #9/H 4 R AL

N, SeblE—Aak.

CREATE TABLE books (isbn INT, title STRING);

hive_examples.txt

RATVBIEE T — 1~ 1if83%, W Pig]: ison Al title, BHRRA D HPEBEMTFRT R, 2
INFREER, AT

hive> DESCRIBE books;

OK

Isbn int

Title string

Time taken: 0.263 seconds

hive_examples.txt

HAJH—1 users #:

CREATE TABLE users (id INT, name STRING) PARTITIONED BY (vcol STRING);

hive_examples.txt

users R F =F:1d .name Ml veol HRFI LI DESCRIBE KA IAF45#4 : hive> DESCRIBE
users; OK Id int Name string Vcol string Time taken: 0.12 seconds hive examples.txt

veol FIRERI, BFRRDIX, EBABIEGAAER X, mEHESRIEA S, — R LIgE
R4y A B A GRSy . BB ARG A — AR, ARIRAEAELE RIS
PAEHAT sHow TABLES fir41 H CBIE A2

hive> DESCRIBE users;

OK

Id int

Name string

Veol string

Time taken: 0.12 seconds

hive_examples.txt

% book FE I FEHE , ison Ml title 4AARIRARGA—AA, (H AW Bt TR,
fil k. author il category FPIFA4LE . 76 RDBMS B, XFEAE/ERE ALTER TABLE 5E,
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Hive 3 RE2RMRIAGTEYE, AWM TBERY, W] LUE T HIXAEEEL book RINMIHIF -

ALTER TABLE books ADD COLUMNS (author STRING, category STRING) ;

hive_examples.txt

BT E book FRAEUUFHIZEH :

hive> DESCRIBE books;

OK

Isbn int

Title string

Author string

Category string

Time taken: 0.112 seconds

hive_examples.txt

THIES author FIRIE N —BEAEE MIELL, XIFFF B B LA AT Rk A
AARAE AR S bR, BLITICS A AR, T LA T A S B

ALTER TABLE books CHANGE author author ARRAY<STRING> COMMENT "multi-valued";

hive_examples.txt

author FMMEN 25, TEHIE/T DESCRIBE TABLE, MUl :

hive> DESCRIBE books;

OK

Ishbn int

Title string

Author array<string> multi-valued
Category string

Time taken: 0.109 seconds

hive_examples.txt

ALTER TABLE & SZHEH N I AiE SR m 1k .

ALTER TABLE table_name CHANGE [COLUMN]
0ld_column_name new_column_name column_type

[COMMENT column_comment]
[FIRST|AFTER column_name

JH ALTER TABLE I, Mr4-S 50 LR IF R —38 65 (1) BNSETE,
P A ATERIE HH e 2 L Bt [P RIFEATR:, Wl ARSI ErE, iR,
M ESESE K el — 3144 . ATDAR AT author DK T X 2 AMAEM Ay &1 . Hive
SCRPEATNE R BHEZE R, 78 Hive B AR RIZR I | B aleht, Avmyl 8, g
WONAAEEE . BTG RTERHIMGZEEE L, 7 author SIIHIFH, ARRAY HLALF sTRING 8%,

T, RGeS RR RS LA R, SETTHES R published_contents
PR IFR A o R T DL

ERitX SR Danylee €% BEIRNY



122 @38 3iFEn 203

\, ALTER TABLE books RENAME TO published_contents;

hive_examples.txt

%} published_contents $HfT DESCRIBE TABLE fi2, HiHanT:

\u’ hive> DESCRIBE published_contents;
OK
isbn int
title string
author array<string> multi-valued
category string
Time taken: 0.136 seconds

hive_examples.txt

RIS, PFIXT books 4T DESCRIBE TABLE 231k [HI4E 1% :

\, hive> DESCRIBE books;
FAILED: Execution Error, return code 1 from org.apache.hadoop.hive.qgl.exec.DDLTask

hive_examples.txt

THEBENE—AN T ZEAEEGIR /R Hive FEAIBES . I~ published_contents Al
users RAEARTER FRMFR P ATREC WA T, IrUMBRENTIT

DROP TABLE published_contents;
DROP TABLE ugers;

12.2 [EEEFES

5 6 TEHL, FAi1 ] T Anfal A if) NoSQL FEf YN ZS o IRE IR T A B A TT R HL AT i
KiE 7R NoSQL, H#jillJ& MongoDB HYZ B . IAELEFRATH B Hive HALBEX MRS . 4%
S i mE— R 5 6 TP T T RE AT P RE I .
AL R R A N S T 100 J7 251531 MovieLens 304 4E :
curl -0 http://www.grouplens.org/system/files/million-ml-data.tar__ 0.gz u
fitp 46 45 21 T ThT B4 SCA »
U README
U movies.dat

O ratings.dat
U users.dat

ratings.dat SCPFRLEIF B, BT —KIFAIER . P IC FA% UR XY -

UserID: :MovieID: :Rating: :Timestamp,

@ MovieLens ¥ E La91F 0. B HAH FHEIER : : 42, JA Hive /iR B H
ARAEIX AN T A AT i BB BT 2B B R . P VA R 35 R # H BAS HF oY
|| ﬁﬁ'%—::o A2 vi Jh'ﬂ’iﬁ", 7*)3%5‘?%}%%—&5)@% h\ﬁ%/ﬁ‘, él’\/?\’ﬁ‘?']: ||
:%s/::/#/g

BRt X4 R Danylee E5 EERIY
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BB R Ta e ¥ AR A2 3T A, /XS @ Ae k hash_delimited,
XA T ZAH A

U ratings.dat.hash_delimited

U movied.dat.hash_delimited

U users.dat.hash _delimited

RN AR, RAKA . dat THARFF RS,

BT SN B [RIFESS A 1Y Hive F2vh, SEAHQIEERIFESS MY Hive 3

hive> CREATE TABLE ratings/(
ugerid INT,

movieid INT,

rating INT,

tstamp STRING)

ROW FORMAT DELIMITED
FIELDS TERMINATED BY '#'

V V.V V VvV V

> STORED AS TEXTFILE;
OK
Time taken: 0.169 seconds

hive_movielens.txt

Hive f &1 T EZHH voap paTta ipd M SCHEH M aRE M . J50] LURAS SO R Geali
HDFS, 2T .

LOAD DATA LOCAL INPATH <'path/to/flat/file'> OVERWRITE INTO TABLE <table name>;

INERAT AP T B IE . P LT & 8 B PR SO B B A% sCVE B R 25 4 o TH I SRR A
Mo 3CF 2408 HDFS, 54 |, 7E LoAD DATA i i B LocaL &8 E A I 2%, A
T Locar M EREHIEAE HDFS I, S scfF#E HDFS |, $d st K2 D1 % Hive () HDFS iy
sl B, A THYJE HDFS B ahinss, FrLAE AR RSO R G sk Bt 22 7 Bdiindar
LI AVFE SRS A B O AR T, ST fEE OVERWRITE FIN{A/E OVERWRITE 41
HIFRHE T FGE M,

TATE L T T MovieLen £t . FRER—MHE UL, H#S B 0BEAT o SRIEEHERLFT)
Bz 2| Hive A9 HDFS fr 44 25 [, ngkar S anr .

hive> LOAD DATA LOCAL INPATH '/path/to/ratings.dat.hash delimited!
> OVERWRITE INTO TABLE ratings;

Copying c¢ata from file:/path/to/ratings.dat.hash_delimited

Loading cata to table ratings

OK

Time taken: 0.803 seconds

hive_movielens.txt

fn#k A Hive £AYTEMC R T 100 J1 4%, I LAUARAIFAR Y SELECT COUNT HfiiA— T :

ERitX SR Danylee €% BEIRNY
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hive> SELECT COUNT(*) FROM ratings;
Total MapReduce jobs = 1
Launching Job 1 out of 1
Number of reduce tasks determined at compile time: 1
In order to change the average load for a reducer (in bytes):
get hive.exec.reducers.bytes.per.reducer=<number>
In order to limit the maximum number o reducers:
set hive.exec.reducers.max=<number>
In order to set a constant number of reducers:
set mapred.reduce.tasks=<number>
Starting Job = job_201102211022_0012, Tracking URL =
http://localhost:50030/jobdetails.jsp?jobid=job_201102211022_0012
Kill Command = /Users/tshanky/Applications/hadoop/bin/../bin/hadoop job -
Dmapred.job.tracker=localhost:9001 -kill job_201102211022_0012
2011-02-21 15:36:50,627 Stage-1 map = 0%, reduce = 0%
2011-02-21 15:36:56,819 Stage-1 map = 100%, zreduce = 0%
2011-02-21 15:37:01,921 Stage-1 map = 100%, reduce = 100%
Ended Job = job_201102211022_0012
OK
1000209
Time taken: 21.355 seconds

hive_movielens.txt

iy AR LAY IO SR T 100 U7 4%, ABLEIRRIA . 7E Hive B SQL IHA A& Iy ik 2
AR, FEE AT, AR sELECcT counT B £ G ARG RR IR, LIE R R AR
BLN S E S

Q Hive #4F B a MapReduce 1155 .

O Hive #EMIERIR & . BILFESR 21.355 FokPUTIHEL. 7 IVEMBE AN S48 FERT .

— W IAERT KRB, AR AL

Hive SRR 2 i IEMER A&, R0 LM wHERE TR JEHdE . 4558 B nT LI
GROUP BY 4341, DIsSTINCT SH0UUHBIFI A EZ BIE. PiIA-RnT LA goIn #Ek A It
WANART DGE H 2 AR FEESE, I8 HAL A map F1 reduce PR%N

AT =R T f# Hive WRE I FIE i K92 Lgl, FRATHE MovieLens 4 B 1 HEL 52
F P AT BT, XS AR Hive BINHEIRIL— B ERFRGIE . BB En A
174802 MovielD::Title::Genres. H:H MovieID B8%(, Title BFMH, Genres HWEF/F .
Genres FAFHREIGZME, FEEM RN, FRITCAIHE novies 3

Ao iR 4 —HF, movies.dat ZRAM AT : ALBUR T #.

hive> CREATE TABLE movies(
> movieid INT,

title STRING,

genres STRING)

ROW FORMAT DELIMITED

v v Vv
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> FIELDS TERMINATED BY '#'
> STORED AS TEXTFILE;

OK

Time taken: 0.075 seconds

hive_movielens.txt

Jin#% movies FREWEIIT :

hive> LOAD DATA LOCAL INPATH '/path/to/movies.dat.hash_delimited:
> OVERWRITE INTO TABLE movies;

FAFE genres WEHEZAME, HIUXAE: Animation|Children’s|Comedy. HILIXAMEL
PEAEMEM ARRAY TTE STRING W REH4F. FEHA ARRAY HE 7B AEA I S 40P i X 241l . Hive
A2 A RIS R T S8, ITLARBIR A 5y Hb o E genres A7 M. 1EXMUS ) CREATE
TABLE Ml LOAD DATA AT :

hive> CREATE TABLE movies_2 (

movieid INT,

title STRING,

genres ARRAY<STRING>)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY '#°
COLLECTION ITEMS TERMINATED BY ’|‘
STORED AS TEXTFILE;

V V.V V V V VvV

OK

Time taken: 0.037 seconds

hive> LOAD DATA LOCAL INPATH '/path/to/movies.dat.hash_delimited®
> OVERWRITE INTO TABLE movies_2;

Copying data from file:/path/to/movies.dat.hash_delimited

Loading data to table movies_2

OK

Time taken: 0.121 seconds

hive_movielens.txt

maEseBHE UG, H sELET FTEIH—28id 5%, H vt FREISERE N HARIE 5%

hive> SELECT * FROM movies_2 LIMIT 5;

OK

1 Toy Story (1995) ["Animation", "Children's", "Comedy"]
2 Jumanji (1995) ["Adventure", "Children's", "Fantasy" .
3 Grumpier 0ld Men (1995) ["Comedy", "Romance"]

4 Waiting to Exhale (1995) ["Comedy", "Drama" ]

5 Father of the Bride Part II (1995) ["Comedy"]

Time taken: 0.103 seconds

hive_movielens.txt

MovieLens %5 3 MR & users . dat . P B TAYME ZUUN R : UserID: :Gender: : Age: :
Occupation: :Zip-code, I Mi&—4THEM):

1::F::1::10::48067

PR (Gender ). 4Fiit (Age) AL ( Occupation ) HBEEHK(E. HERIEBs L, 4l

ERttX£R Danylee E= EEHRN
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M F . AR T LRI MO HE s R X ) /ML, A 4RI AR IO & AR Bl ARy 3L, B
TR IX ], RO S 3 A A (B B BRI A T TR X 20 ST BRI (R :

A 0: other or not specified

O 1: academic/educator

Q2: artist

Q 3: clerical/admin

Q4: college/grad student

O 5: customer service

0 6: doctor/health care

Q 7: executive/managerial

Q 8: farmer

Q 9: homemaker

Q 10: K-12 student

Q1l: lawyer

Q 12: programmer

O 13: retired

Q 14: sales/marketing

Q 15: scientist

Q 16: self-employed

Q 17: technician/engineer
Q 18: tradesman/craftsman
Q 19: unemployed

Q 20: writer

AEREHRMY A R AN R BB AT RE S A7, PR s AR i, o) A0 i s B 45 o A L e g
o B — a5, AT A S B R E R S A SE . Hive X map Fll reduce PR HFA]
R AINTIIAS . XF map Fl reduce PREUH ASNTIIASIRAE Hive R Z [MIAH B HIEdEA ¢, W
El 12-1 fiis

J T SEBRE B INRIIA BROR, B users FAVHAR S FAT RO EIAS , 0
A users FIBALIE . B users KWL UIT

hive> CREATE TABLE users (
userid INT,
gender STRING,
age INT,
occupation INT,
zipcode STRING)
ROW FORMAT DELIMITED

FIELDS TERMINATED BY '#'
STORED AS TEXTFILE;

vV V.V V V V V V

hive_movielens.txt

Rt X4 R Danylee E5 EEIRIN




208 % 12%  1&)A Hive 57 K 3%

HiveifiF

h SMEpREIA

Mape& £ Reduce i
HPEREIAS
Hive HfrF
B 12-1
InEEdER R P

hive> LOAD DATA LOCAL INPATH '/path/to/users.dat.hash_delimited’
> OVERWRITE INTO TABLE ugers;

TR 21~ users 3 users_2, RIFH users RHHIEIEREILS 2 AR E, HEEIER
T, FIHINTIA occupation_mapper . py FEERMY BB WS B I I F4F 5/, 2R)E
WL BRI users_ 2. BUBFEHCRLANT .

\) hive> CREATE TABLE users_2({
userid INT,

gender STRING,

age INT,

occupation STRING,

zipcode STRING)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY '#'

STORED AS TEXTFILE;

vV V.V V V V VYV

OK
Time taken: 0.359 seconds
hive> add FILE
/Users/tshanky/workspace/hadoop_workspace/hive_workspace/occupation_mapper.py;
hive> INSERT OVERWRITE TABLE users_2

> SELECT

> TRANSFORM (userid, gender, age, occupation, zipcode)

ERttX£R Danylee E= EEHRN
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> USING ‘'python occupation_mapper.py'
> AS (userid, gender, age, occupation_str, zipcode)
> FROM users;

hive_movielens.txt

occupation_mapper.py BIARLIT

occupation_dict = { 0: "other or not specified",

\, 1: racademic/educator",

2: "artist",

3: "clerical/admin",

4: “"college/grad student",

5: Ycustomer service',

6: "doctor/health care",

7: ‘“executive/managerial",

8: "farmer”,

9: "homemaker"”,

10: "K-12 student”,

11: "lawyer™",

12: ‘'programmer",

13: ‘“retired”,

14: rsales/marketing”,

15: ‘'scientist",

16: ‘'gelf-employed®,

17: "technician/engineer®,

18: ‘“tradesman/craftsman",

19: ‘runemployed",

20: "writer®

}
for line in sys.stdin:
line = line.strip()
userid, gender, age, occupation, zipcode = line.split('#')
occupation_str = occupation_map[occupation]
print '#'.join{[userid, gender, age, occupation_str, zipcodel}

occupation_mapper.py
JEA S AR ERE, BN S Ak occupation_dict FHM, ¥ users FHENTHAL
SRR TR R AT L
BRI LS, SUnT Ad SR VIR SQL KAt 1.

12.3 FEYIAY SQL

SQL A2 Rt metE, HrbH waERE TR JEEHE T RE R AR H . Is2 Xl R T
AN 27 F Hive & 40 323 wHERE T-A) [,
B, M movies FALH 5 #HL . WL LMt PRI HE S &idsk:

\) SELECT * FROM movies LIMIT 5;

hive_movielens.txt

ER#t X4 R Danylee £ EEIRIN
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TEFIXIL 5 218 R E «

G W N

Toy Story (1995) Animation|Children's|Comedy
Jumanji (1995) Adventure |Children's|Fantasy
Grumpier Old Men (1995) Comedy | Romance
Waiting to Exhale (1995) Comedy | Drama
Father of the Bride Part II (1995) Comedy

Ziffi ] HiveQL ( Hive & ifIiA T ) FIHHFIA 5 Toy Story(1995) (HEZ ID 4 1) MF4r, WL

AT

hive> SELECT * FROM ratings

> WHERE movieid = 1;

hive_movielens.txt

H ID &80T, ZIE A ID/MT 10 FHSEZREE s 88, nT LI HiveQL UWF -

hive> SELECT COUNT(*) FROM ratings

> WHERE movieid < 10;

MapReduce 1155 ¥4 H & 5290,
AR 20 P RS Toy Story (1995)45H T 5 0 PEHY, "IN .

hive> SELECT COUNT(*) FROM ratings

> WHERE movieid = 1 and rating = 5;

hive_movielens.txt

hive_movielens.txt

AT R THE waERE TR FPEHTEE 1 DAIFRINEOL. 75 sELECT T8/A)H Al LLfdH]

DISTINCT RARHUME—(E, BRIAERFIEE(E.

Hive H A FR SCHBOBIVC I Y LIKE, At SELECT 184) L 37F WHERE A1) 4 49 4 fifi

MIENZE, BRI TA R 4 UL Toy FER M, T LUXAEE )

hive> SELECT title FROM movies

> WHERE title = "“Toy+;

hive_movielens.txt

FERIENZFRRAFE RS B XA IENZAAGEN Java IENZGAATED . IENZE

hive> SELECT " *+({id)’ FROM ratings

> WHERE movieid = 1;

AL P LRI R B ES ] . iln, AT RLUGR BDIRSE LU AT ID 25051, (RI%AE

hive_movielens.txt

* ratings WP IPEME. PRAMERT DU 1 3] 5 Z MAERECY . AR L Toy

Story(1995) (movieid = 1) AFETESRAEL, T Grour BY AT :

ERitX SR Danylee €% BEIRNY
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hive> SELECT ratings.rating, COUNT(ratings.rating)
\, > FROM ratings
> WHERE movieid = 1

> GROUP BY ratings.rating;

hive_movielens.txt

i .
1 16
2 61
3 345
4 835
5 820

Time taken: 24.908 geconds

— B A IS 2D RE R, A count, sum I average, HE AT IAEANE Xt R —
SIRIA], [Rl—ANEif) BEARREE 24 E A TR A %

BAE map 2 EHATR S, FTLIXE hive.map.aggr N true SRJFIETTALI):

get hive.map.aggr=true;
SELECT COUNT(*) FROM ratings;

HiveQL & % +FH ORDER BY W25 RLEHTHTEFETFHES . LRI movies FREMITA LR
I movieid BEFHES, ATLUXHEAH]

hive> SELECT * FROM movies
\, > ORDER BY movieid DESC;

hive_movielens.txt

Hive A4 B 4h—HEF T H sorT BY, 5 ORDER BY ML ZAM R EWIHT 4% THF sl 7
HEF] . 5 oRDER BY A[AJf¥JE, SORT BY 7E reducer JZ 1A FSCitiHER . X BEBEE X 25 R nT BE
HEMDAT o [Fl—A> reducer Frfiicd a8 AHET , HZZA> reducer AL SRAE— AU X
T,

Hive XHHEZEMTINEAREAES X, AT DISTRIBUTE BY JER[AEIA: XA & B R Y
reducer . 3% A reducer b H%HE T LLTE reducer )21 FHE/F . DISTRIBUTE BY #il ORDER
BY M LA 5 BY, CLUSTER BY,

X AR LEHE: RDBMS I SQL, MARFHIRZ Hadoop KU, 7 BAfEfli K THIIT &%
M5, HiveQL Y2 SQL iEEAEH A lF. % Hive 1Y SQL T & FH AR 2 TF A M XN 11y
TH: SQL##. Hive L EAEX—m W ASIEAKE, HiveQL SCHF%EHE,

12.4 HiveQL &%

Hive SCREN#ER: . AMERMAINER: . BRI I 248, TTLLER: ratings &
M movies &, EUTWT :

ER#t X4 R Danylee £ EEIRIN



212 % 12 % 41£ )8 Hive 247 K #3E

hive> SELECT ratings.userid, ratings.rating, ratings.tstamp, movies.title
> FROM ratingg JOIN moviesg
> ON (ratings.movieid = movieg.movieid)

> LIMIT 5;
F e
376 4 980620359 Toy Story (1995}
1207 4 974845574 Toy Story (1995}
28 3 978985309 Toy Story (1995;
193 4 1025569964 Toy Story (1995;
1055 5 974953210 Toy Story (1995}

Time taken: 48.933 seconds

BEHART Pk, WRIEZ, EARBCRREIE . R AP P o248 thvE o iy
ANEPESR] ), "TLL%EHE ratings . movies Fll users 32, IR .

hive> SELECT ratings.userid, ratings.rating, ratings.tstamp, movies.title,

users.gender

> FROM ratings JOIN movies ON (ratings.movieid = movies.movieid)
> JOIN users ON (ratings.userid = users.userid)

> LIMIT 5;
F
1 3 978300760 Wallace & Gromit: The Best of Aardman Animation (1996) F
1 5 978824195 Schindler's List (1993) F
1 3 978301968 My Fair Lady (1%64) F
1 4 978301398 Fargo (1996) F
1 4 978824268 Aladdin (1%9%2) F

Time taken: 84.785 seconds
BAGRA R, FTSe2 20 iia otk (F) M. R JRARECEEF g%,
A MBS RGN wHERE FAJUNT

hive> SELECT ratings.userid, ratings.rating, ratings.tstamp, movies.title,
users.gender

> FROM ratings JOIN movies ON (ratings.movieid = movies.movieid)

> JOIN users ON (ratings.userid = users.userid)

> WHERE users.gender = 'M'

> LIMIT 5;
F
2 5 978298625 Doctor zZhivago (1965) M
2 3 978299046 Children of a Lesser God (1986) M
2 4 978299200 Kramer Vs. Kramer (1979) M
2 4 978299861 Enemy of the State (1998) M
2 978298813 Driving Miss Daisy (1989) M

Time taken: 80.769 seconds

Hive i HFH £ 1925 SQL DigE, {35 unton MFArifl, 267, W LU unton #ES
TSR

select_statement UNION ALL select_statement UNION ALL select_statement ...

H—EA L IE sELECT 1EAAIFRYZE R, WHERY SELECT 1E/AE T XA .

ERttX£R Danylee E= EEHRN
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SELECT *

FROM (
select_statement
UNION ALL
select_statement

) unionResult

Hive 7 45 FrOM TAIMLAIAEIA, HEUIBEARIUITAT P . (s 15 MALRL T 5 4H0
SLAFIE A

hive> SELECT user_id, rating count

> FROM (SELECT ratings.userid as user_id, COUNT(ratings.rating) as
rating_count

> FROM ratings

> WHERE ratings.rating = 5

> GROUP BY ratings.userid ) top_raters
> WHERE rating count > 15;

B T BRI , ARE S Hive LHAWIEFARKNAE . A Bim s,
WA SEETTRER S . MATENARINATTLIA Y, Hive QL 15 SQL 284U, A B THIRLLRITT4A ]
NoSQL HJIFA# FAMESE 1 i)=s H . Hive $&8t T RBBAFRITNER , [T A REBAR A S it T
REAEALTE

BURARTEZRL, N T oS LI T E G — SN A . SRR g — IR, EA )
TR AT MapReduce, SRJG HI—A/IMIFRA 48R X

1241 THXIERRE

255 RDBMS #AL & — A R A BT A0 19 19 T, BN R SRR S 1w . &5 [l
FESL . R R RIE 5 . B IRERIFERTSE . Hadoop &&F) ] MapReduce #4743 20 R AL B
RYHEAL PR R SE . Hive 3£ T Hadoop J1 I MapReduce, Hive HAYITRIfEE T LIE /R AT 5

0] MapReduce,
— AR LA T R T TR RERY

hive> EXPLAIN SELECT COUNT(*) FROM ratings
> WHERE movieid = 1 and rating = 5;

OK

ABSTRACT SYNTAX TREE:

(TOK_QUERY (TOK_FROM (TOK_TABREF ratings))
(TOK_INSERT (TOK_DESTINATION (TOK_DIR TOK_TMP_FILE) )
(TOK_SELECT (TOK_SELEXPR (TOK_FUNCTIONSTAR COUNT)})
(TOK_WHERE (and (= (TOK_TABLE_OR_COL movieid) 1)

(= (TOK_TABLE_OR_COL rating) 5)))))
STAGE DEPENDENCIES:
Stage-1 is a root stage

Stage-0 is a root stage

STAGE PLANS:
Stage: Stage-1
Map Reduce
Alias -> Map Operator Tree:

Rt X4 R Danylee E5 EEIRIN
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ratings
TableScan
alias: ratings
Filter Operator
predicate:
expr: ((movieid = 1) and (rating = 5)
type: boolean
Filter Operator
predicate:
expr: {(movieid = 1) and (rating = 5))
type: boolean
Select Operator
Group By Operator
aggregations:
expr: count()
bucketGroup: false
mode: hash
outputColumnNames: _col0
Reduce Output Operator
sort order:
tag: -1
value expressions:
expr: _col0
type: bigint
Reduce Operator Tree:
Group By Operator
aggregations:
expr: count (VALUE._col0)
bucketGroup: false
mode: mergepartial
outputColumnNames: _col0
Select Operator
expressions:
expr: _col0
type: bigint
outputColumnNames: _col0
File Output Operator
compressed: false
GlobalTableId: O
table:
input format: org.apache.hadoop.mapred.TextInputFormat
output format:
org.apache.hadoop.hive.qgl.io.HiveIgnoreKeyTextOutputFormat

Stage: Stage-0

Fetch Operator
limit: -1

Time taken: 0.093 seconds

ISR T A PRSI E B, AT LIFE EXPLAIN AR A A0 [ EXTENDED. | IAI/24
—ANBERE S X TR BT
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1242 HRX3F%

T XA LU AR B2 a4 25 2, P T a4 23 AR R e e A T g A i)
FIT i, BT IR P00 2 52 BT SR SSPF AR TR 520, R AR PR R P o, — 1
BLIEHE b 8 ALBR b 8 fAMITESy, 55— ELIER T ] B iy e sl n] LA B AU SR
PUHHEXAIPIX, R PRAE .

R AT LA X iy 24 25 [ HEA T 8 . WA T .

12.5 IhZ5

AR ENZ: T Hive BUSRAMATENE . JB/R T SQL 4fil 5 Hadoop 45 A2 t—4 51 A
HH BRI T H, —A4ME5: RDBMS [T & & R4 R EE T4 Z 8] LA R A T

Hive Hi Facebook J % , JfHEAE N Hadoop B—A~FIi H . ‘BEEAEC LN TR H , 4k
SRAN YU K R, EANE SQL A NoSQL Z [BIiYZ5 . 7F Hive JFEZ AT, A4 R Hadoop
SURAREETE ZE ] “ KA WA BRI IF &% 46 H o A At Hive il NoSQL iX A A A RL
So MTLAUE Hive P30T BB BEVE T 3% A S 097 B : NoSQL H:SZ & Not Only SQL 45 o

ER#t X4 R Danylee £ EEIRIN




%13 =
2k AR

AKEARNS

Q Tf# MongoDB, Membase, Hypertable, Apache Cassandra Fl Berkeley DB At P
Q Tf#—2 NoSQL J™ i P 444

Q FRAR BT

ol R LR E D T T = AR
O HfFIERE X

Q i@t Sl R

O HfF NI, FERERE T4

AR, FA1E TR, F507& MongoDB. Redis. CouchDB. HBase

Ml Cassandra, XVFLHIT R T ik, WHRE TS, shT22 X s 6] X7 2% > NoSQL F=& A
RAFRIF B . ZRTFRA MRS Ti—L)R)Z . ARERNTEHRANIYE NoSQL = i I ZRA F A 45
¥y, FHAMZE T —HF, IRESEF—AARRIZERI) NoSQL f=/ih, AT PESRIX BL = i il I R 51 26—
HRATUIR

Q MongoDB., A U R 2745 S| T MongoDB, /14414 MongoDB PNFS 442 5 T
W2 ZAREHS IR AT 1 sk 1> o

QO Membase, {HIRBIEETHAE, [FIRHASEALRE R AR/, Redis BLEME,
Redis HDIREFINEBLEHIIEZ AT LUl . AT BT Redis, 45 —FhHAA w5
J1/ 7= i Membase . Membase P T H i W PEBERr S8 2 H, M TFRAT
Memcached MY, ‘ERER A Memcached FEAR AT -

Q Hypertable., #2214 F3GA7iG, AT UG HBase, HBase 3EH 25l Google Bigtable,
1M HARSZ UG, AH A — 267 i A R AE R AR AR | 3287 5 A0 4% Hypertable F1
Cloudata, Cloudata J& 5B JTE ™ i, 1 Hypertable W& B 58 B A 0EHE, 42 KIWH Bk
P 7 FH AR 45 AR5 Hypertable 1F 4 1] 9 i 98 A7 . Hypertable ] C++75 1%, 15 HBase
A, HPEREE LS. FrLAATE S 44 Hypertable (152 71

O Apache Cassandra, Google Bigtable 1 Amazon Dynamo 244 22 KM NoSQL F7-4i# 1
FRATIEA . Apache Cassandra TR AR, 456 T X & . FfTiHEid Apache Cassandra,
B SREWAEE 6, AFENFH Cassandra i—L8ZH IZ5H .

ERttX£R Danylee E= EEHRN
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Q Berkeley DB, Berkeley DB J& | & i K A5/ (B 7%, —SERTHT NoSQL 775, 41 Amazon
Dynamo. LinkedIn, Voldemort Fll GenieDB Fi'E MU 2171 -

AFIFAREEMRS], WIFARE T RTA . A IRA B BN AR T R IR %, Lotk —
T NoSQL 7 i HUZEAE , 22 P12 NoSQL /i YLD, M FHIX e b3z 45, JF HA NN
NoSQL ittt A iy ik, frefTBmEes, 5— 0, AREEEFH—L NoSQL ™ i 7E HA 717
HE—E, A B RACR S FHES], Hih X —= WA, AR IR R X85> NoSQL
77 A 2SR

13.1  MongoDB KB

Hirmik, IAMTELNF3L T MongoDB RIMRAFIE T, Tt T B RfHEME NG, I
AR E2 ) TARERBINE, @222 TAHE%C BSON f—264i77 . AT, FRATHAH
MongoDB [ —EEEEINZY, NI AT LR Z AT T i A SEahr .

MongoDB M & F -k 55 #n44 , IX AR 7RSS RDBMS AR % UL, & P -k 554
BRI B — RS a2 B RS54 L& P it o AR T A A A, U 21 IR 5ok
ARG o TCIR R SRR e FE ], BRI A% P iR S 25 2 0], LAK
Fr I, kg,

BSON #5E

MongoDB # # L A% 4 25 % % JSON &) =it #|#& X BSON, EAMKX % 2 F A%, &
4 5] —F JSON 9 —sdf bt

— /> BSON A5 Z EHE ANk hlEMEsTamey s, LA PARZHFH LT,

O Byte: 1 5%

O int32: 4 %’:4‘]47-

Qint64: 8 FF

QO double: 8 F¥

int32 = int64 45 *F 5 32 fife 64 4574 455 %4, Double *f 5 64 1% IEEE 754 i 546, F
A — /A% a4 T,

{ "hello": "world" }

XA A% & A 4o T 49 BSON 4K«

"\x16\x00\x00\x00\x02hello\x00 \x06\x00\x00\x00world\x00\x00"

X E R 70 BSON 548 A T &AM &0 CH 16 b4 27, de R e —3t4]8 X Ao 4%
AR, HEAXAF

"{ and }—"\x16\x00\x00\x00 and \x00

"hello" :—x02hello\x00
"world"—\x06\x00\x00\x00world\x00

B3 # % A7 % BSON HL3E &4 1 534 A 14 http://bsonspec.org/,

ERttX£R Danylee E= EEHRN
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13.1.1  MongoDB1£#it#iy

BB 3T TCP/IP MR T %Y MongoDB JIR4s #l i, # FH A& brsUs—Fi A
BA iR - B S E ML RPN AR BSON 4t 11 BRI/ N 715 1 (little
endian ), FI1 BSON —##,

FERRUERTE SR DB & P i R R TR B RS #, RS He X RAE R R . A
BORT , RSR[5 i Sk Frme i F2 04, 3SR R fiz (%) 4 Sk A% =R
THE E MG A AR, B 13-1 IR T & F il MongoDB R 55 22 [R] FEAS (14385 5K -1 1z

‘i%ﬂ'{:
T ik, Ffk MongoDB
- 2%
. R4 2=
Wk, £k
B 13-1

MongoDB I FRZHAE, W F mix e,

RESERVED % #4F, % &M T OP_GET_BY OID, X AT 7 it k2K
AREFRS,

O OP_INSERT (4X&3: 2002) : i A4, CRUD Z “fid” #fE,

CRUD 47 & =] 2( Create ). 3B Read ), # #i( Update )F=#~( Delete ),
RO RIET I, F 25 HER AN A %A a4 L CRUD #4£,

0O OP_UPDATE ({883: 2001) : HEH3CkY, CRUD HAYHHHRAE.

0O OP_QUERY (#X#3: 2004) : #rifjfEA 30, CRUD HHAYEEERAE

0O OP_GET_MORE ({X#3: 2005) : #H[a]—AArify iy s 28, Arifinyma g R ] Ll
FREICHY, AT HEEMERE, RIS G &R R SCRAE Bl PR bR SR ARG
Ko OP_GET_MORE {# Tl Wehr SR I 2 (1 34y .

0O OP_REPLY ({X#3: 1) . WK FuiigaK, WL OP_QUERY Hl OP_GET_MORE #{F.

0O OP_KILL_CURSORS ({X#3: 2007) : Xilits.

0O OP_DELETE (fk&3: 2006) : MBRCHY,

0 OP_MSG (4£#3: 1000) : il EMm2 .

PR AL Sk, ARIER R AL TR E M

O messagelength: JHERKE, AEFT, GWRHERAHEERKRERTN 4 797,

ER#t X4 R Danylee £ EEIRIN
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Q requestiD: ME—IHEFRRST, oA RBRIENE P iR a4 m .

O responseTo: X op_oUERY Fll OP_GET_MORE MM 1, W% Ptk i requestID
TEAETE responseTo HL, XFEE P HEVC BL g >R AR LY

O opCode: #AEICHY, SCHRFEIBAESIEATRISCH

T LA T BRI L LA TR SR I R

13.1.2 AN

BEFEABTSCRIET, % P il ik &% op_INSERT #E, HAEFELIT WA,

Q HEL. b B k45, 1945 messageLength ., requestID, responseTo Ml opCodes

Q14N int32 BHIE: 0 (SRR ).

Q1NFERSR: TENESS. BIINEHEE aDatabase BI%ER acollection RN

aDatabase.aCollection,

Q1 AMEEE: A 1 DA T EEHm A S 1SR

BAEFEACFIR A SO AYIER ,, WTLLE S getLastError v A I REE S, SR, XA
SCRYPIESR, B AN 2 o e i

13.1.3 THESES

AT, % P g R k1% oP_QUERY HAE, B PEIR [l e by A S R DG SCRY S o

B PR R ) OP_QUERY THEVELAELLE N4

a 535%9:: ﬁifﬁf{lé],%%%*@ , ’E’,Tﬁ messagelLength.requestID, responseTo ﬂ] opCode,

O —Aint32 BEYE: R, FoRAIMIEI. ARE LT IfbR . g AR A5 R (2R
ARENLT ) BJEPE. BRI 5 bR 5 OCH] , SO bR 4 R — BLm )5 2 15
AT

Q —Frd: BRESH.

O —int32 B&E: BhidiSOREsE

QO X —> int32 BEE(E - Bk 0] SCRYEICRE  Bdha e 200 W e 52 SCR Y3 oR L —1> oP_REPLY
PRAEAE RN o A0SR SORY SO TR [0 SO %, 8 5 2R 1] —MibR . 329K 8l K OH R
AR R IEm, XAN B MR BE A A

0 BSON 8N BYE 16304 . PSR A SCRY VTR i A if) 21

Q —Aaei: ZIRIMET B, KI BSONAZA,

X} P OP_QUERY 2K, MongoDB fIR%5#42iR [Fl or_REPLY, HNZALFE NHHT .

QEEk: B iR AR S e BT SR AE AL, SIS Hi$E 3], op_REPLY WY
responseTo }E‘@%@,ﬁg}ﬂﬁ%ﬁ%ﬁi OP_QUERY EI@ requestID,

Q —/>int32 BEE: WIRARE, @ E TR IRECGR T, W REE S A R A A
i AN AN AR U PSS

ERttX& & Danylee % EERRN
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Q —Aint64: WEbRbRIASAT, 5 Sl AR RAT AT DAAR I 22 S0RY

Q —Aint32 BBEUE: liFbraih .

a R— ™ int32 BEEGME . R [0l B9 SO R RCR

— AR AREE RO

L/\%Pz’:%nml}( ) —&B5r . 24 AL PN N IE S0 . www.mongodb.org/display/
DOCS/Mongo+Wire+Protocol, 1 A] L] % MongoDB JEACHE, Hidik: https://github.com/mongodb,

B, SRR SS i, 2% P St ik JIR 55 SR A T SO A A L IOBRI SCRY . %% g
IR 55 e 22 (B0 38 A5 ol e 205 ) — il A R IS . T TR IRAEAE A

13.1.4 MongoDB#{#&EE 3T 1

MongoDB LA PE FIAR & B BHE AEEAE SCIF T, SCHFIEE mongod - -dbpath BEMFEAE #%
. dopath BRINJE/data/db. MongoDB SUHIAF ARSI MR —E IS5 . T T SE 4N
g5 AR IE T, RG-S o e R 41 .

iH i Mongo shell AT LU ARG AE)E M . 53 mongod, HIfnA1TRRIF % LIRSS 4% SR)E W]
DM XA S RN

\, > db.movies.dataSize();
327280

mongodb_data_size.txt

JX’M?J%FH TH 6T movies H5H M movies. dat W EH AT EHRETHHEZGE R,
I 171 308 15, (HEXR A KIRZ, Hh MongoDB *ﬁiﬁﬂ%ﬁ%ﬁl‘ﬁﬁmﬁlﬁ R [E R
/J\X%@%ﬂikﬁ FERER RN, FORBHRII RN . NS B AEAE 2 0] AT Be AL B R gl fd F Y 2
B, ZEIREUEE S TPRAFERI RN, AT

\, > db.movies.storageSize () ;

500480

mongodb_data_size.txt

SEPRAFAE IR 500 480 75, AL FEMES/INE T, HA 327 280 F 17 . X MESTTHE
ARG, BEEHESHERN, fiEdE . KOBCRFMEMERG], LI AR .

> db.movies.totalSize();
\) 860928

mongodb_data_size.txt

N THA=DARIMERX L, TR RGN X2 novies AR
IR . ZHRH movies HERTIMRPK, WTLMET X FEA I R G T4 i 4 2510 -

\, > db.system.namespaces.find{}

mongodb_data_size.txt

ERttX& & Danylee % EERRN
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F Y MongoDB Sl ARZHE S, FIFRIRIC, FIX- M54 AR5 B L

{ "name" : "mydb.movieg" }
{ "nmame" : "mydb.movies.$_id_" }

mydb.movies EEEAREY, H— mydb.movies.$_id & id PRIIWNES. BEAERTI
LA BTN . AR, AT .

> db.movies.$_id_.dataSize();
\, 139264
> db.movies.$_id_.storageSize();
655360
> db.movies.$_id_.totalSize();
655360

mongodb_data_size.txt

tunf DLl i A A B RHCR S BE R

\, > db.movies.totalIndexSize();
360448

mongodb_data_size.txt

storageSize Ml totalIndexSize MIENRIEHEESH totalSize, EES LA
validate FIEREMAR R Z 5 K/INERINEE . 7E movies 5 LT validate T :

> db.movies.validate();
\, {
"ng" : "mydb.movies",
"result® : "\nvalidate\n firstExtent:0:51a800 ns:mydb.movies\n
lastExtent:0:558b00 ns:mydb.movies\n # extents:4\n
datasize?:327280 nrecords?:3883 lastExtentSize:376832\n
padding:1\n first extent:\n loc:0:51a800 xnext:0:53bf00

xprev:null\n ngdiag:mydb.movies\n size:5888
Fl bt DA~~~ . N.E1 201N Tam+-Rame+"J 0. BT Aa0N\ 20072 P T T~ TR PR |
LlioSLRTCLULUGV ., 01LQaOlV LASLATCLUOULU. U, JLT I U NLL S000 L oo Lo LU,

nobj:3883\n 389408 bytes data w/headers\n 327280 bytes

data wout/headers\n deletedList: 1100000000001000000\n

deleted: n: 3 size: 110368\n nIndexes:2\n

mydb.movies.$_id_ keys:3883\n mydb.movies.$title 1 keys:3883\n",
"ok™ : 1,

"valid" : true,

"lastExtentSize" : 376832

mongodb_data_size.txt

B 2SI LAAL, 14 validate WRMETHZHEE, Affics. LEE . IEIK/N
(extent size ) F4d,

MongoDB K5l e Je HAE S AFEAGE SCHE R GRS o R T BRI A AEAE SCIE B R RN,
ARSI BT BN AN, 1E Linux, Unix., Mac OS X 8 HABAFAT Unix 2880 |, AT LI%IH
K/NITR

ER#t X4 R Danylee £ EEIRIN
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1s -skl ~/data/db
total 8549376
0 mongod.lock
65536 mydb.0
131072 mydb.
262144 mydb.
524288 mydb.
1048576 mydb.
2096128 mydb.
2096128 mydb.
2096128 mydb.7
16384 mydb.ns
65536 test.O
131072 test.l
16384 test.ns

AU W N

mongodb _data_size.txt

XEMNFA /data/db HRASEIH S, VREGSAFTAIE] . At Bs eSO R/ N BN %
AEH DG o KBS N — R, BN A — i 48 28 [0 SO R 2 A A A S
ANRVEHE PR Ay 44 25 TR SO /INFATED < 7E 6443 Snow Leopard Mac OS X 42 16 384KB 1 # 16MB,,
B SR O FHGRFE T 4 o X mydb, AU X FERY

0 mydb. 0 J& 65 536KB 5 64MB,

0 mydb.1 J& mydb.0 K/NY 2 4%, 131072KB 5i# 128MB.,

QO mydb.2 . mydb.3 ., mydb. 4, mydb.5 75)/& 256MB ., 512MB. 1024MB( 1GB ) fil 2047MB

(2GB ),

O mydb.6. mydb.7 5 mydb.5 K/MHEZ, H 2GB,

MongoDB MAFi# AL B HIE K, BRINWER KRS 2GB, Bl MEEELLE, B30
FRER e KB —HE K . MongoDB i i >R FHIX P L A B AR SCIF, S/ MRS 23 () s o

MongoDB AR Z A AL, FEAEFENAE MG b, XSRS CRIRR . A5
TARZ 0, A AR S R R AR RYE R

TS24 Membase 224 A3 FEAl N 25

13.2 Membase 2244

Membase 71§ Memcached 338, FrLAMHi AT Memcached FM AT IR S5 #o¥s Membase
PHANEA TN AFEF . {H Membase IS F N T FE AL RN il % Memcached A S HFIURE T o

> Membase 15 5187 —1 ns_server LA, BETEEEE, EHEDY S EWES. &
F5#% ] Memcached 1% 8k REST # 05 ns_server 28 H., REST #2021t B Menelaus 411F-323
#. Menelaus 15— M A jQuery 2, 1% jQuery 2K REST P M F L 2R 5545, H
Memcached M3/ [7) Membase 425 i 118 Moxi A H5 )i 2 EE . Moxi 1E 8 H 47 vBuckets
B A B T B RERE & P i e B E A R M T . EEREAF vBuckets QN IEAMLEE A E, TR E T #
vBuckets fff F i —E MG A o

ERttX£R Danylee E= EEHRN
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& 13-2 {7~ T 3T vBuckets B AR5,

i WA —» vBucket Tl —» REH
i vBucket fR% &
g vBucket 8
a vBucket R % 2

& 132

W 13-2 B, % 7 iR o A R O B BT, 3R 2 31 vBuckets |, 985 vBuckets
FLg 2 RS2 I, M A REHUBLE 2] vBuckets [, IAMASIH: vBuckets £ & A4 AR (LAY
BV, vBuckets H Ll i Al 2R 5545 Lo FTLL vBuckets 2R 55 AU BILES AR T [ 5 ,
BT vBuckets PPN S F5 50

Membase T 51212 A

O ns_server: HLAEPEAR .

0O Memcached 1 Membase 5% . Membase #4%&7F Memcached . P& MM 4528 E

FZHUA Memcached, FFHfL 7 7E Membase 1, Membase 5 | 3538 37 F—S6[fHnTifg, #ans
R AR RE 2 A7 2 BT 7MY ( Telocator Alphanumeric Protocol, TAP ),

O vBucketMigrator: #R¥E ns_server J5 3l vbucketmigrator MR, 7ETI AR & i

sl AL

O Moxi: Memcached fCH, SZHFiiid vBucket X% F i =K i i o

Membase i H IR Z NE, A Bl A TR E LB 1T H A e JERt 88 70 o TE 246 & Membase
BEF RN RE R N A A0S T 5 TR 2 4

ERttX& & Danylee % EERRN
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Membase BL7E /& CouchBase BJ—#B47, iX4& Membase A1 CouchDB & IFHI%E R . G L2RIRRA
B, XNEIRTTHESSZ Membase ZEH ok B R A2 .

13.3 Hypertable &=

Hypertable J& HBase 9= PERER 4. Hypertable fYFEAR:4: 5 HBase AE%#24fl, HBase X
Z{l Google Bigtable, Hypertable LA g7, ‘B HBase AYJA sl [A] 22 R 2482 2007 45,
Hypertable i2177E HDFS X FERY i XU R 48 1

fE HBase W, il LIFIHE sy, #ATSEHET 0. B8 oo 2488 oA
Hypertable SZ 2RI E % . Hypertable BTG WRAE BB NS THE I, MUAR(E B H BRI BdR IR,
RN TG TR TAT WUAS 19 T A B e I A7 o

Hypertable $& {1 LI5S v R A6, (HDE HAIRAFAR R SZ V50141 (access group )
52k  Hypertable 115 [l 41 S it —Fh 7 =X, iR AH 8 AR Py 2 T At e — i . 715 5 RDBMS
o, BARHATHEY , WANAEAE . WRRUEL, PR TR AR TR AR AR A B L RS
BAEE, R A E— R A RIS . A T Hypertable Vil 4, EA T/ —a Z50ifE
— AR RIEM: . A SR — TR 2 B A% 58 RDBMS, PRFE4REF1ER-5 A5 b g
S ARLTE ) B AR I

13.3.1 EMRERZHF

Hypertable #if) 7] LUFIE W F R 0d yesdis, aefief v . 914 FMEE TS, Hypertable X
TEN R B SRR T Google MYTF IR IE I Fe k07 |4 RE2 RSN . B8 £ 4 ¢ RE2 AHTT 1 1
[f]: http://code.google.com/p/re2/, RE2 fB— Nl . LMK AU M IENFIAT 4, C++53L
i, RE2 4 Google £ % 2 7= lin Bigtable A1 Sawzall 243t T 1E M) Fe k3032 FE

RE2 157 K43 Perl 345 1E | #3452 Perl Compatible Regular Expression, PCRE ) . PERL,
IS VIM SZHe IR 2685 AT LATE X LU R 21 P S 3188113« http://code.google.com/p/
re2/wiki/Syntax.

—U& Hypertable JF 4 # FIrift A 113K ( http:/blog.hypertable.com/?p=103 ) B RE2 4 fE
AIIE java.util .regex.Pattern B 3 3] 50 fFZIA], XLMETE 110MB 675 450 JiME— ID
EI’J;&TEJ:L#??E’JO WRZE SR A2 B S I AN R 2 28 T84k, Al 25 Rt 2 fe vt ] RE2

T AR

13.3.2 LIRS

it JE4% (Bloom Filter ) Je—MMEAR A4, T MICFRT LG MG . TR
MBS IR ATA AR m BRI . 2 AT DR AT m D ALE R EHARE 0. BUERBAEAILR
a. by oc, M kDM RECK EA TN R AR 8RS B, RIEEAOCRIEE & AR Ay R Rk

ERttX& & Danylee % EERRN
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SRR IEAR Y K AOLE L TCRE T A PRECHE S 2 m B RN AL L, RHETIR
AMLE PEBCE R 1o ARIITCR GG A REUS , W RESS P B3 Bt i a8 i R — A8 b

RANIAEEMATTER w8 THESG, WIS kAEA pREL, 45 R e 2 1 ke
TFUEAR IR b BRI E, R —AMEN 0, ARATCEMAZRES B . AR 7
EREERE 1, WAAMWRATRE, Z2ouRE THES, B BB uu 2R A TR E N 1 1Y)
PrE o FTARRIERTRER, AN BB AN T RERY .

2 AT BT JE AR P2 (1 PERL B8 ) 1T LATI1R] : www.perl.com/pub/2004/04/08/bloom
filters.html,

13.4 Apache Cassandra

Apache Cassandra AEH 74T, {HERIAT X E—FEA IR NoSQL % . A 45 iy i o
—Effi il Cassandra Ff 20 T i%AFfOAZ0 B4R . AR5 2%: 2] Cassandra 00484, DI
HTAEMLH

1341 R miEE

KEBTBALE, AHE SIS NoSQL £7fif, AR - MR SEBAS i 4 JR AN A2 il . R
YRS, GRARNFET A, REHERIBIMTT S DTSR T iemIES Ty k.

Cassandra il 7% 32— WAL TR PR A 8 . RIIEASAEAE B — B0 A, Ir a1 e g
FEM T 15 o XS A m BT, 82 e S0 o7 s AR R R 0 T Aty i gk 2
PALTIRE . A E TP R R AN R, X LR Z PR — S, X SRR A 55— St
AL

13.4.2 EHTF GossipFAAnti-entropy

i T Cassandra >R FH S0 i AT S LR A — SRR, iy DUEEST — AP SOR ST s (B3 15

T SRS s i A5 M BB . Cassandra fKEE RG34 ( gossip-based protocol ) e HEF T sk [ 38
Fo MWIEDMYL, “HundH4, HHT ASAZEHERIEES . XSFARUL, WG EEEE— I

AT A (N SRAIRIHE . MTE Cassandra ', RIEHE RGAL, H Gossiper ZEM ik . 1743
] Gossiper {1 FI C, XA TELE 2% sPALHE S SO RB IR BE A0 o IS B2 FRAN /- X
A5, IARFRN NS, 7F Cassandra ', Gossiper K& MREALHREINTE YT 5.

HORFEVL, BRGER YIRS Gossiper 17 MARE K Gossiper BEHLIEEE—AT7 AR A% TH B
XNH B GossipDigestSyncMessage. U217 MG E , MR BEl—HfiAE B25 Gossiper, 2R
Jii Gossiper F-EIN : FE T, XFELTERL T — 48 RE . WA d E b, = 258820 T, W] Gossiper
FT R = TARS(E R o AR AT R, DUl T s T R T

R TR IB, Cassandra i 7—F3&3%, 4% Phi Accrual Failure Detection, 1% R4l 77
AT SEIE Z R AR AR BT SEAR L o 38 O B ASH I B R (A B R I B 5% 2 DA T SRR B ) A

ERttX£R Danylee E= EEHRN
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TR .

PR A D1 A 1, S A, 7 B P AU 85 anti-entropy 3 & BUAIE
o XS, BUREHIE R Merkle B IR . Merkle 1 HARARIE 15 M0, WA
B, MBS S5 EIRGRET, Merkle 2o fE A LB 01 K

XA IR BN T : Cassandra 1955 — 20 vl BB 15 © 7 25 B Quorum ekt e A —Er) 15
WK

1343 REE

Cassandra W5 AP, S FUEB MR nT T S p4esc Bk, i EOCHER AR D
SN, SRR, — BT AL H B IERE AR PE , R B AR A5
HETES AR HERIE A S WAABIRAH . las DB H 2L A H B, o
FAHEAZ H B S EREIUF ), KRR A S A . WSS A — Bl , BTG
FONAT QBRI , IR T RIE, Ta A O RIna

A RS 2 F 1Y, [RI A R 5 | D Al R 1, X SR | R A — i+
Ak BEERHEHER , Wi L2 MR XA HAE, 5 G TRE IR 2K AR TR H R B —
Ao XRG4 FELE SSTable B4 JF8HE, SSTable ZKJEAAERE . TR TRl S T4 4 B
. B MERTT B MBRFRIC R el R | .

13.4.4 1BREBR

HHEAEHI TS, WR Cassandra 15U FTH, B4 &L BT S AiE KR AT g, an
AT NS R BTk, BERAEW TR E AL, O TP LS AL, Cassandra 5] A
TH/RFAE (hinted handoff ) MUMES: . XA At R B, By AFRAT B P 45 oAy i
AT X Y, IR X FPUTEERAE, (02 X AL, TRESEIERIES Y. Y66
SIBATHR U, XNEARES X, fFaitE X B4 T, HtEdE L4,

Basho Riak ( www.basho.com/products riak overview.php ) &% —~3 Amazon Dynamo J& &
MR, B A XS R S 4R

B T XA ERAY, 2WPIRICHI Cassandra IIEFERRZE5M4N, RO ZHE— 5, H
Cassandra & 7 76 fr Bt S4B 51 2244 ( Staged Event-Driven Architecture, SEDA ) [, BE £ 45 & SEDA
NS . www.eecs.harvard.edu/~mdw/proj/seda/.,

T—ANBEA AR AR F LT R AE A7 A% Berkeley DB, Berkeley DB J& A% NoSQL y if;
(IIRZAE6#, T Berkeley DB A< Bl 0] HIfE NoSQL i

13.5 Berkeley DB

Berkeley DB £ F 4 = ANESARRIAMRAS, P2 E
Q Berkeley DB: C SEHLAYBEAEAAR, Fdme T IR RRAS

ERttX£R Danylee E= EEHRN
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O Berkeley DB Java it (Java bRUERR ): Java 5 WEEAEAFAE , T LMRZ S ISR E] Java fR L .
Q Berkeley DB XML: C++4iy, iXASIRASESRE THEAEAAAE, (HAT G R L IR IIE Y
XML i R 55

Berkeley DB X% BDB, B H EH#/AGfFH. BARZOIEFFH, ()2 BDB XHHFZ A
BeE o LAl DARC & BT R AR IE DGR, s S REF 55, BT LIRS e, i m T Y
F-EIATERE

BDB /A%, ERai, AR/ X, WIR% 5% BDB L
ST )E APL, ARG, SR A T SO A R e PRI, SOBCA H HL 48 i
B A8 . AR BRI BT i R i R G 1 1E BDB BT LI s e s, X
A DL 25 AL B
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FUER ), FHEAEIR 25 280, BHAPERE LUy, R T3 TR R 10 280, B
REP TR 1 Tk ERVE. YCSB HER T NoSQL £ MySQL. H:#kIX—35 HLIR 2% | RDBMS Al
NoSQL FyHEREXT H, it 3 & BUARA B AY /2, MySQL BEFI B 4EIR HAERFMAT 4000 242
HERAER A W] b, BRI TEAEECR L 5000 DU SE IR g EE T

14.2.2 95/5 ByiEFE £

95/5 [ AT H e 13 2 5 D BRI o XA BIRIE 1A Foitd it i — 2L Blie, Heanxif
FPAVRARRUE, R SEE R LM ERE A LF . HBase MUTEMERERIURESE , SEAMRAEROCK.

ERttX£R Danylee E= EEHRN



238 % 14% 4 NoSQL

5% HHT/E HBase HLLFBAIER . HERtEA T MySQL IMERERAT, X REFRZEAFA . Ul
W& N AF Memcached 5 # Membase, HBase fYI2HUMERERT 5 MySQL FvJF , 1fif H. izl
TNET SR IA 4T, Cassandra 7E 325 /DR G R I 0 AR MRE , Hiad T HBase.
At Hi T Cassandra 2 A —ECHARY, i H A SHRZEE N2 commit log H .

14.2.3 1

HBase [ MR & 2 B 72, 4G 1 3] 100 Z50 sEAE R ESL, IECIE
BT iX— i, Cassandra B3I PEREN TG0

14.2.4 A4 RRAEM)IK

Cassandra Fl HBase 7E 1 238 0 . A1 0 4G 50 T P RER AR 2 . — 2625 L /R HBase
DT AN BN o TS INAE R R B — TR S . SR A R S IR T AU R
Y E T4 ( rebalance ), Cassandra iX i TIRIEE , Bl LRI A R E T & . HBase
R AP ATAR R I — S PERE, SRR A G,

— SRR R Y, PEREIN R — T, WARASENMNASS R ER, RIS RS, It
A2 ERANBTEEHT, [F— = iR R AT A 45 R A —HE . 2555 FEERETe R AT RE LA, 1
AR BRAEERE T T, AR B IR e

Hypertable X % YCSB X ¥ 4935, —HARE Ik, YCSB MK £
58%, WA — %7%] NoSQL #= RDBMS /* &, Hypertable 13X # %2 T % KA 5
5\ kAR AR

14.2.5 Hypertableillix

Hypertable A1 BAHRAE T —& 1345k Hu4¢ HBase 11 Hypertable iX % K Google Bigtable 27k
MREE RARA B, BUTHIINRY Google Bigtable 1 SCHE I AY—EL, 1T LIFELR R Bigtable B 5%
WSSCE 7 TR ER I N ZE, M-S http://labs.google.com/papers/bigtable.html ,

AR R R ZHIE DT Hypertable P BEHS E HBase 41 o i S 45 S 4015 7T LA
[A] . www.hypertable.com/pub/perfeval/testl/. | Il B rp— B EE A & HE

Hypertable H45 71 2 s ST EL T REMINAE. LZ20F, Hypertable fEAH 5 A5 L
H5AT . HBase ZZA7ArHL 2 i, B Java HERY 20%. MIERBIFAEEE, 1R Hypertable [1)%E
RN LE HBase /)y, BN, 2250kt B . Kdls A 2GB DU, Fr A BEERRE N2k 2 2247 1L .

FEHLES | 02 R 4 Il SR e B AR X 2L 7] Hypertable (PEREHS L HBase 4 405
FHAERE S IR S8, A IR BE 22 0 S8 M AR o A (A e B SR AR A H A5 RN W8 A,
R RE T A Z A
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AR P R R PR TR, A T X

Q Tokyo Cabinet Benchmark. http://tokyocabinet.sourceforge.net/benchmark.pdf

O How fast is Redis. http://redis.io/topics/benchmarks

O Riak benchmark, https://bitbucket.org/basho/basho_bench/

O VoltDB: Key/value benchmarking. http://voltdb.com/blog/key/value-benchmarking
Q Sort benchmark. http://sortbenchmark.org/

14.3 B=LLER

P DD REFIPEBE L T AR NoSQL . AR 54143 —26 NoSQL /= i T st B B, K
51 & 3k B b B RN & R A S

£ 7 NoSQL 77 it JF Al . NoSQL it LI REFITERE A2 —FF. 4> NoSQL /i A7
EACKIE., L. s E k. BB XL, Rl i 1 g 5 T
WA LE, A BT @il NoSQL /= iy B s A 58 K AT 55 -

X SCRY AR, AT AT NG T TR AE L W0

0 CouchDB. Erlang Factory 2009 23— HLAH ( www.erlang-factory.com/conference/

SFBayAreaErlangFactory2009/speakers/DamienKatz ) ', CouchDB fl|#f; A\ Damien Katz M
M NAABERIE T CouchDB JF A II 5, MR EN & fl A1 CouchDB YRR, LIECH T4
POE LT RS — DR A, A SR IR EAR e . fhid R3] T Y4k
#| Erlang P E LA INA Apache 4 2 A0 AR X MU /R T r= i 5 J5 s LRI R B o

QO MongoDB., #E## {52 Kristina Chodrow TEMLAITHE S aAEE 7 %2 . www.snailina

turtleneck.com/blog/2010/08/23/history-of-mongodb/,

P AMEECHE A, AT LA S A SRR A R o

O Redis, [ Antirez (Salavtore Sanfi llippo)Pt 24 lloogg.com M\ MySQL H# i Redis L1 5

5 Ik F 3] 2 ( http://groups.google.com/group/redis-db/browse_thread/thread/0c706a43bc
78b0e5/17¢21c48642e49367#17¢21c48642¢4936 ),

O Tokyo Cabinet. #3715 1T _I 5 1) Tokyo Cabinet [ 325K , Hihik: >4 - http://fallabs.com/

tokyocabinet/,

O Kyoto Cabinet, /% Tokyo Cabinet ARk AR T — i Kyoto Cabinet, 4117155

%] . http://fallabs.com/kyotocabinet/

Bigtable fll Dynamo 257~y HBase. Hypertable, Cassandra il Riak [y 5 3= 22 A0 242 1
Google Fll Amazon [HY]. 2= BN =AM ZEE § Google 1 Amazon f4F 5+, JLF-%
AHMAE . RIS FEARIAE S, T8A— M REMEH R, B P i L™
m AR A . AR, P TR A R . BT R SR AR TP AR AT RE S 5 AV 2 B
A LIRS

NoSQL M %4uel, ORI ™ it A e SARGUHE, (H1F2 NoSQL ™ i i Iy ik 1 72
FEh,

ERitX SR Danylee €% BEIRNY
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14.4 N2

AT T AT NoSQL /™ i i LbAL , BRI, (R84 B U . 148 NoSQL ™ il s 224
O, MHRATETH T =MmII6E . HRERAE AT 5 LUS A BB .

AT AMREIA SR, WA SRS Bh /RS 5, MR EE T L2 A 2 LAt
HEBE /RN SR E A FE, B BIRAE . TEIS, SEERGA AR EH B R,

ER#t X4 R Danylee £ EEIRIN
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KENE

Q R ZRHRE A AR

Q 7S TS B R BE R AR
O BEPEIE A A B Ak A T &
0 41-4#F RDBMS Hl NoSQL /=i

N oSQL FY tH BUAIE i @ ZU Ak AL L 2 E T IR % - NoSQL J& A AEfL E RDBMS?
HUtEIAh RDBMS E24E, 1 NoSQL ¥ 5 F —REAREHA . 5oh—2F5 i ENE
B NoSQL ANt @ EAE—I . XA F e #id T NoSQL fil RDBMS #REE, &AW
FHRZ o, XPIRREE AR TN T S, FARZ RS, IEAMUUES K, Ak
. KT, TR R A AR TR AT EA XA

ARG A ZAERT THI IR RDBMS 7 fifi——MySQL Hrfifaf #1) F NoSQL JEUAH , 52 F kA4
FERE PR ML R BB L, AN RTAR A BI X B R I R o BRICZ AN, B S ATE L
T, WY HE AR R, RSN T R AR S b

15.1 MySQL FE NoSQL

FIHFTMIE, AB—EHHAHE RDBMS Fil NoSQL FEAE AR AR H A . 7EHf#S SQL Al
KRFXFLAY NoSQL I, XA AR HE, (SRR EMIHEE &#H, et A ERE
AR RS, — T3t J& RDBMS Fl—26 NoSQL B2 5 |4 1) B Wak2t B R4, A e
XA, X schema Fll SQL B SZFRHJIPAE RDBMS HMUFRRFRE

MySQL JE it TIPS R BRI . BRI HEEtl, 0L T TRk e s 15, B3
FE AR RO SR AR SRR . M2 TR . & P i) MySQL RSG5 #an &l 15-1 iR .

MySQL FEH M, XFFETATIEEE, TS s EE AR, X IER 6N 5 2 4e
A BdEEIEMLUG, ARSI R I ERR R TR . IR BEdRE, MySQL £
FERES B A P AR T AR A T4E , FRUGRIRIRE A T AR R P RE I R B8 T . ANl B 4 258 it
BN, SQL I At 27545 e IR I o RIS , Rl 2 AEM ST & Hh R 224~ P i R A i
SRAF, HE T2 A A

ERttX£R Danylee E= EEHRN
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Q f# T SQL 141

a &

Q ik

Q B SQL $htTitH

Q etk

Q kpE

Q fdi s SR MRS I R i)

MySQL SQL .
2y = frfE 5%

Koo15-1

I, BEAERGET T HERE, WAUS AT REZEAF T 24 . Memcached J21& | T MySQL (1
WA NAFGAF T 5 o ATRGATAENAT L, 8 AR ELS 2 P o IS K A7 (Lbdn 32GB ),
MySQL il Memcached fFPREAL R 400 000 YRKAT ], YIRIXLEAIHARIE FHEAr ), NEdhiE
F255 o RBGE NN I A AHOCERARTE N AL, N B ARE 2 rh 3e FVNAEDTRIAR LE, #E8: 1/O
AR TS, TFEHER,

AT $E%)] Memcached /25 /MEA7fif . 1% Membase. Redis. Tokyo Cabinet Al Kyoto Cabinet
ATLURT MySQL — &l IR BAHMT R PERERCR . X & —F45E RDBMS (MySQL ) Fil NoSQL
(4N Memcached ) >R5E R F A IR, B 15-2 152 T & P imiiial MySQL, Memcached (i
Ui () LAY 55

MySQL %45 Memcached RA %L, (HAEHE FAFLET I—LL B

Q AP FEHETE AR . A5 182 0l X F Memcached.,

Q 175 % H Memcached Ei R A FPRSTTRESA—EL

Q %t SQL JZ2m#8#] Memcached Ht, [Hitt SQL WA EAEAE, HAER/ME TN -

Q A B AE N AEHLET, Memcached PEREA S, #E£: VO FFRTFTREAR K, 1 HEx 8RS

1=}
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%y;(gé » Memcached S)%L

5%

K152

A —FPZ5E MySQL Fil Memcached 17 28285 SQL JZ B Vi Ml #4514 . MySQL (1)
HandlerSocket i {4 i JeiX A WA, ‘& F558HF SQL J2 B i MySQL 7514, 1 HFFIR,
github #dik: https://github.com/ahiguti/HandlerSocket-Plugin-for-MySQL,

HandlerSocket 1] LI#fiN#83) E. 4 MySQL k%5 #% |, fin#% HandlerSocket N2x5%H] SQL JZ .
F5C L PJE# T . HandlerSocket 7 MySQL #2172 NoSQL (94 11, e B Pt iy [ 5ids
FERRSELT AR I, B/ 15-3 JR/RPYSERLE T HandlerSocket 1) MySQL.

SQL
2
0 3306
MySQL / X
el TR
FO - 9998
B - 9999
Handler
Socket
K 153
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HandlerSocket SZEL T MIZE ML . API AR g iR B3N MySQL #6512 ( Eban
InnoDB ). ‘B H7 M1 NoSQL k4 2 — 4 R % Al sy MR iy 2 it oy 2. 1k g Ul A5 4l e ok AL
http://yoshinorimatsunobu.blogspot.com/2010/10/using-mysql-as-nosql-storyfor.html . %¢ #& & /=
HandlerSocket fEFMHESE ML 750 000 Yk T 5 ), HMEREZ M4 NENGIRZ,

HandlerSocket ) APL A6 SATIF . AT . MRBTROCHI R SA . 1 APLAEH R,
1 SQL 24 e Bl 17] NoSQL. HandlerSocket F4{7 |~ C++F11 Perl ) APL, B T A%:0> & A7 AR ALY
SCAN, A HAhiEF B HandlerSocket API 5P, fu$% PHP. Java. Python, Ruby. Javascript
1 Scala, ZT X B 5] https:/github.com/ahiguti/HandlerSocket-Plugin-for-MySQL .
HandlerSocket A5 AR/, SCHeZIf RiEH .

HandlerSocket fff T Memcached+SQL JZ2 L A 7E T E %k T SQL JZ4bf, [RIRfifktfe 1 &
BEAFV S I TE A —2 . HandlerSocket $2 F ELIEAAAT 12, Br LA — A 2 B
A,

F£F HandlerSocket 1Y) NoSQL 7 24 HiE T R A5 . MySQL 5 | S84 (4t=R 55 37 K5 fn
MR, T ELEREF] MySQL Bt (4 i TH K W45 #0if) . fJ5 . HandlerSocket fR%5 %) 4
HHEA M MySQL RS 4%, AR,

BT LA NoSQL J7=Uf#i ] MySQL, MySQL i i LU FIFE S 4 —HitE NoSQL f## Voldemor [
JEZ5 1%, InnoDB ] LIVE A 745 | 4 A Riak,

AUAELHLT , MySQL WIIENEN NoSQL HH, PH s 2 iy n] RS SCRYBE I | 9 TG s
MEAAE SR A4 7 0, XFPAF s, FTLIAE RDBMS MEF 5 RGia1T, F T M4
NoSQL T

15.2 BESEUERFNE

NoSQL i #ffit = RDBMS $&HLAY555 LR —Btk, AR, X — i 5oy AN tsE
NoSQL [—"F LI . A FEPEAR B 0= 55 SCRrT, W Y e % s 2 A48k, &%
o S5 S

FFZ I KRB SR, AR 22 0 AR 5 B 35 55 SR LSk /b, HEEATRE, X
FERFAEIRAE RS —IK, R Z R, WERAFIEPE R X s, IR TR
e-mail BUEF AN, BEXERFR A Z/DIReFEFMERA ¢, VF2tsen H B Re A% TH
B, 8RR, —BARE IR, R AR TR IE S r RS RE SRR,
A RME RS R S, EHAEAE AR L Er (inline update ), T2 #MEM:55 ( compensating
transaction ), WA BESZHIAMIER, (HAR—E R ZIEX K IEL A HICE . WUZUL, B BRI
T ECE BT RE IR RSS2 MBR T, B4 —& WIrA TH 2 e A R 7o i B Bt
55 J ik W — A MEETH B o

5 —KIZZIKAE RSS HHT . E-mail. SMS AH 8 8 S st 3l A7, MERIEE . i PEo3
FIPEE N A H RS —IRIE 2R o AN e FH e s, AR B o S I A2
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@ A7 — % &A14 2% HBase. Hypertable #= MongoDB iX ## 49 NoSQL 424447
BRF LA, ZERREEFARIFERN ACID F5, RTRSHFEATEZHZ
RABZARTG B, Raxt—284 A 4T, IFTREHALBT .

— 2R % NoSQL # #& #1] 4 Apache Cassandra, Riak #= LinkedIn Voldemort
ARARA—FOHE G, kR P BRI E R PRI T Paxos 3 H £ Mk 0y 5%
— Xk, EEHFEISART SLRPLERAR -, @ F EREH A AHL
BB, F L AL ERETAE R -,

V2 B RIS AN Facebook . Twitter F1 LinkedIn %2 NoS QL 1 RDBMS R o

15.2.1 TFiE% Tl EFacebook B 52 A

Facebook 7E 14 £ J 81 FH W #Bf Ff MySQL, [Alf} Facebook ¥ K Hf#iff] T HBase., Facebook
E— R B AR 2 W 42 20 T AT % MySQL A7 i ifk, f DLAER Vi Il sk, Mbhik J2 .
www.livestream.com/facebookevents/video?clipld=flv_cc08bf93-7013-41e3-81c9-bfc906ef8442 , Facebook
TRIEF R 7. mPERE, TCEEMATTX MySQL RIPLAL a2 A XX SN Zs , Mf1OCH: T TH R fb
AR TR RS B A 3 >R — i 7 S 1] 498 3070 A 2010 4F 11 H A— IR, Facebook B JE/R T—
R, S NENZIRZ, AT ETEL S S AL PR GE ) — S SRR I

Q MmN AR 4ms, HFEEE Sms,

Q RIS R Ak 451207, SREZBRGMIL, X RARIERE K.

Q WEEIAE] 1300 J7 A /A

Q A FUELL T REALEE 320 JTATICR AR, 520 71K InnoDB B HE#RAT:

IR Facebook FRFPATUCEARH A, A BATE G AT HEME . @ E S w4,
Facebook 145 i 141 A BE K Iif A SHUIR 55 i P B 110 [ AL 8 A 4 R IC l 18% 3 [ 5 25 i A0 e RO
1E, ARG R, 24050 LAY PPT ikt

Facebook [R5 Cassandra FUMEA: L, ST flfi THFE T Cassandra Tii%% ] HBase. Facebook
WAERTH B RGOS ETE HBase 11, B3R fEfl T 13501215 5 . Facebook T2/ ]
BAB—2E1C www.facebook.com/note.php?note id=454991608919 fiftF¢ T %45 HBase MUJRIN . B
JeIe T Paxos HYSR—EUMERAL . HBase A9 JRIEARSGF , WA FERTRIERE SR = TR E
WL B2 R 0 67 R i BROA LR SCHF . HBase JIG)2 (1943041 XU R G2 HDFS AN T—)2T04
MEHT . Mok, BT LI VMRS R SE ZooKeeper, FFRITEIBHBOR SR F RS o

PG, % T Facebook iXAFEMYAFIKTE, SRIBUR G RIS LEABATAT LU 41 T HARAL A
[ 155 . Facebook 1Y A BAMTIIRTE ZEMUR GE LAIE ABA TR 2L, (BN TR SRS 3RAT, T
1Bt DBMS i8 & NoSQL, #i # 2 AYHR ZEEPRIE 5 IR 4 . Facebook Btz AN o — KU ALAT]
WP T B C R TR, M2 A O ny TR i iid i) TR, A 2B gEs
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filn, "REELA PHP A1 MySQL %t A Facebook iy 3k T 474k, PR T ARG REJRIHE X 26 T Eok i
RMATRTE . A NFEEHEARNT, ARSI s 2 HiFE ) Facebook TR E] T AL
BEMING,

F1 Facebook —#f, Twitter A1 LinedIn Wi+ T 1R G KM . Twitter FU ] MySQL Al
Cassandra, Twitter IO FHEIEEE FlockDB SRAFOCHR, HANHESSH: Tk, sCEIRIEZERN T
BURoR . 2 FSJUAE R Twiiter AR TAT, BdEE A WARHR 5% . Kevin Weil 75 2010 4F 9
Ay PE L ( www.slideshare.net/kevinweil/analyzing-big-data-at-twitter-web-20-expo-nyc-sep-2010 )
VS IRER S AAME 4085 12TB T, Bk, IREAEm St niEid 4PB.
Bt Ok B2 () A Twitter Y438, Twitter IR E SRS, BRARMOR . T 42
Blfi—E BRI Pk% . Twitter /1 Hadoop . MapReduce Fll Pig ( http:/pig.apache.org/ ) #H#17 K%L
PEotro Pig B AIIRA ST Hadoop 251 1Y) MapReduce 1T:55 . 7E Twitter, FEAZ A
SR MySQL, Twitter FYFR Z I REH ARl MySQL., Cassandra RYERHE AT, Holn
e R RS RAEI TN

5 Twitter #H{l, LinkedIn AR ZF0A ] B F# o Jay Kreps 7F 2:4F 1) Hadoop W23 F A
7 LinkedIn [ REIEIEAFIAEAE, X047 Bl . www.slideshare.net/ydn/6-data-application-
linkedinhadoopsummmit2010, LinkedIn fi§ Hadoop AL B KA MTAT S5, HEUndEmi /R vl fEIAR
N Hadoop HRE b AOEHE AR, JERIZIAEER 1200 1241K %, ¥ 5% 821> Hadoop 155 Filii
i 16TB HFIRIZAEE . BERIE BN B A7l 2 i 21— D TEL R NoSQL HAEIE, 1Y NoSQL
B & Voldemort (25l Apache Dynamo ), ‘BB ZRR MERAEXT . SRR HEER, B
Voldemort ff A —E AR TR 235 [EAT ), K2t mACBEAY, (HAChH Rt ug, JiEas
AR HERR I AR R IREE A .

i) Facebook . Twitter Al LinkedIn, FATTrI LIARA]HE R, 1A KIEA BIEFAL, wT LML
AR, T e b 3 S BRI

15.2.2 HIFECEMEE &

A IRFE—AM, LT TR AL B E AR R o 38 o Sl € M B E A 1R 55
Bdliz b, xSRI SO SRS R P R BRI T A I A R R, B R
Tt BT IR 2 R, JLP AR ES % S —Moilcre L1 TR EdE 6t
ENTREIRAE R B, F IR YL T 0T .

A T Hadoop LAJF , —&R43 KM M 5l i MapReduce 1145 2R 5E/. B T 21 H /945 ),
MapReduce Z3 B R TEAE 2T 4= 5 Aok, ik seni B 540 TH Hive, TAEWE X mYUE T Pig
&, LA, F % MapReduce IIAIHMI7E4RSE . Apache Mahout 5l H 7 Hadoop I #E 7 Hl#24 > 1Y
Femb s, AL LLiE S Mahout 7E Hadoop AY MapReduce J&Ailii5iti iz 41 Hp[a] i g a F AN R
AR ot et
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15.3 Web {EZ2F1 NoSQL

QIR A Web BITARE A PREE . FRNBTEL, BUR RSt XAEO T 2458
() RDBMS it ASA SEA KRG 7o A Lemb e, nIRESCRIEE e B 5

15.3.1 Rails#iNoSQL

Ruby on Rails AHZ UL, it HRECHIERITHIBEE Web TFAMELL, tFREEZeE T
, Rails il Web JF RASFEEANA R, BT MVC HESL, RESTful g1 ic A5 L a1 BRIA
P1E, ActiveRecord ffifS A1 G HE H s 2 0C R R TR A EdE . PEFR AL F R IRIA
JRZEEWE, Gl RBA R

WA Rails SKIT %, IRESHEH MongoDB i MySQL. PostgreSQL alfT-fi] HAth
RDBMS. mongo_mapper #2fi X MongoDB . K3 Ff.

FAE Rails F# F§ MongoDB, 1555 ActiveRecord., fi#i F} MongoDB i, A% ORM )2,
TEZHOE 6 2% Rails B /C 24 Ruby Al RubyGems, #RJGHUAT a4 :

gem install rails

LHWINVNG , IR QIEE 0 T4 B AMETH] ActiveRecord, BIEEAR ActiveRecord (1)
Rails N a2 40T

rails new sample_app -skip-active-record

R, %% mongo mapper, T LA gem B LA, LEMAIR LHEARZL .

gem install mongo_mapper

L5 mongomapper &, K HUNINE] gemfile B, XAE bundler BRI LA Rails i
mongomapper | . fEEK gemfile 41°F

require 'rubygems'
require 'mongo'
source 'http://gemcutter.org’

gem "rails", "3.0.0"

gem "mongo_mapper"

R Y R bson_ext [Ml#, 7E gem & XHIESEHER 4 Mongo Fl rubygems.

F1Al, 1247 bundler install 3 #4255 75 2K gem,

bundler fE &4 VIJS, E config/initializers P HBIE—MHIIRMESCH:, FfmHAFEm
AR

MongoMapper .connection = Mongo::Connection.new('localhost', 27017,

MongoMapper .database = "#sample_app-#{Rails.env}"

if defined? (PhusionPassenger)
PhusionPassenger.on_event (:starting_worker process) do \forked
MongoMapper.connection.connect if forked
end
end
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T i F ] mongo_mapper Fit—> &7 B4 7.
class UserData

include MongoMapper: :Document

key :user_id, Integer
key :user_name, String
end

T T T R R AN R
class MyActionController < ApplicationController

def create_user

@auser = UserData.create(
{
ruser_id => 1,
:user_name => "John Doe",
:updated_at => Time.now
)
Gauser.save ()
end
end

BANERAVE AT LGE i REST KUK A9 URL fifl % -
get 'my_action/create_user'

% Rails ZMF) A Web HEZEA 6155 Django ( Python ) #1 Spring ( Java ),

15.3.2 DjangoFINoSQL

Django Z T Python #11X, #f% Rails Z T Ruby JF & # . Django JE42ma Web #EHE, CF5l
BIFPGHETIF % . Django 12~ id i ORM RAREEY WL FIAHIE 2 . SQL ARMfERT ORM JZ HUFFAENE
4 Django " LIEF A [l RDBMS, (&8 NoSQL R A . F I, £ —Fh NoSQL
905 AR AN ERR, F R RBEFITE 53 —Fh NoSQL j= i o HSURFARA AN FIRE P e Jogk
SCHEFAI NoSQL 774, MR S +§ SQL 1 NoSQL 77 il

NI NoSQL ™ i 2R 51 L Sl i A AT Al . 25k Django I S 2 NoSQL
PR, BLESE AT BT NoSQL 4% H 4w 5 145 BB s SR A 10

W — N2 E, BAVATE =5 L NoSQL AR AT, (H/ZRZAEX LT Z MRS A AH 24 Xk
. filan, GAE ( Google App Engine ) 7£ Google Bigtable LAt FHEAL A S , 1M AWS ( Amazon
Web Service ) Mliiit SimpleDB $& B 1 SRS E . 8 GAE 835 AWS %5 119 Django )i ]
SR B REIRA AR, XSRS 5 2Z 00 $$&Y%ﬁ$§ﬂﬁﬁﬂ¥‘*%ﬂs ARTR B PRINE
A, XMERILCFERES WA, SEU FA0E, IS8T S A A

django-nonrel F 37 IR H & A T X SL[nBUMT# S 1Y, B0 Django $RALAILIHGZK
T HFZF NoSQL 7= i . 1t H Y% b hik: « https://bitbucket.org/wkornewald/django-nonrel/src . Waldemar
Kornewald 1 Thomas Wanschik 5211 H #9818 AFIAZ U 5Tk E
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django-nonrel X} Django #%.0> BB RIE 57 4F RDBMS LIZMRAE R , B ZE B TAENZZ4 T
django-dbindexer, ‘B 5 MU FIESEIELEE
django-dbindexer j&— AL T F AR B TR H , Hidik: https://bitbucket.org/wkornewald/
django-dbindexer/src, & HYENIE NoSQL £ £ 62, FZAbHRLSFl NoSQL ™ 2241,
XA K/ INE AR S (join ) AR TEXJZABRAY . a0, MongoDB BRI R/ING B3 AN
BRI, MEREMHRTIZCRIL., £ django-dbindexer iX FMICAS D8 v LA 244
X INE Ry, WA IR
B RDBMS HL SQL MRS K I AILAIIA T, (734E NoSQL -5 | I HFHE e f A AR
FHMERE . django-dbindexer L FIARIEIL T 251f) APL, FrLL R IfiAY GAE fURS
# models.py:
class MyModel (models.Model) :
name = models.CharField(max_length=64)
lowercase_name = models.CharField(max_length=64, editable=False}

last_modified = models.DateTimeField (auto_now=True)
month_last_modified = models.IntegerField(editable=False)

def save(self, *args, **kwargs):
gelf.lowercase_name = gelf.name.lower ()
self.month_last_modified = self.last_modified.month
super (MyModel, self).save(*args, **kwargs)
def run_query(name, month):
MyModel .objects.filter {lowercage_name=name.lower (),
month_last_modified=month)

models.py
CINDR g2 10 ik I A E 7 IV S AW TR
# models.py:
class MyModel {models.Model) :
name = modelg.CharField{max_length=64}

last_modified = models.DateTimeField(auto_now=True)

def run_query({name, month):
MyModel .objects.filter (name_ iexact=name, last_modified_ month=month}

# dbindexes.py:
from models import MyModel

from dbindexer.api import register_index
register_index(MyModel, {'name’': 'iexact', 'last_modified': 'month'})

models_with_dbindexer.py

L2 N A LU django-dbindexer 1Y 3CAY , Hilik . www.allbuttonspressed.com/projects/django-
nonrel,

ERitX SR Danylee €% BEIRNY




250 % 15% % ¥z

15.3.3 {£fSpring Data

HSRFERHETT & Rails Fl Django 52 HLATRATHY Web HEZR, (2R ARZ T & &
H Java A HEEHT AN o Spring &) 12 K Java {7 AMESR, ‘& i@ id Spring Data 1 H iIA T
X NoSQL #3#¥F. A 5% Spring Data 71 H {5 B AT LAiJ5[1] : www.springsource.org/spring-data. Spring
Data MU NFZ NoSQL A 2, [FIRHARI{L T 3T MapReduce FIALFELL K ijiinl =3F- 4 o

T A —A~/IMilFH Spring Data 1Jj[11] Redis. Spring Data i1 1301 H 57 #F Redis, }?FH
Ty 1 3 FF A NoSQL., HISEFI Redis 22 H.f Java & PSR BEA T, AN JRedis
( http://code.google.com/p/jredis/ ). jedis ( httpS'//github com/xetorthio/jedis ), Spring Data i i
RedisTemplate XX 4t Java % 1 m2S PEFEATHIG: , iXZEAUT Spring J1] JdbcTemplate fili 4245 IDBC,
JH HibernateTemplate 1425 Hibernate, H: H AR & & BRER)E APL4IT .,

B T8I 4L% Spring Data Redis T H, Hulik: https://github.com/SpringSource/spring-
data-keyvalue, > T i BLFT PR b I &, /AT LAfdE ] STS( SpringSource Tool Suite, SpringSource
THEMA), MU HAEBCR A E— 88 Spring Wi H, STS #isik/&: www.springsource.com/
developer/sts, STS J Maven L& M EEI H , Pt AR BHAES H 1) POM( project object model,
W EXTGAER ) B, B2 56 Maven 2] LATJ5IA) http://maven.apache.org/, 12 pom.xml
SCAERIE B e d ] Spring Data Redis 131 H o AU 5 15-1 81 T HAYY) pom . xm1 U
M2

‘) #3558 15-1  Spring Data Redis 1 H POM

<?xml version="1.0" encoding="UTF-8"7?>
xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/maven-v4_0_0.xsd">
<modelVersion>4.0.0</modelVersion>
<groupId>comn. treasuryofideas.pronosgl</groupId>
<artifactId>redis</artifactId>
<name>redis-dictionary</name>
<packaging>war</packaging>
<version>1.0.0-BUILD-SNAPSHOT</version>
<propertiesg>
<java-version>1.6</java-version>
<org.springframework-version>3.0.5.RELEASE</ory. springframework-version>
<org.springframework.roo-version>1.0.2.RELEASE</org.springframework.roo-
version>
<org.aspectj-version>1.6.9</org.aspectj-version>
<redis.version>1.0.0.M2-SNAPSHOT</redis.version>
</properties>
<dependenciesg>
<!l-- Spring -->
<dependency>
<groupId>rorg.springframework</groupId>
<artifactIdsgpring-context</artifactId>
<version>${org.springframework-version}</version>
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<exclusions>
<!-- Exclude Commons Logging in favor of
<gpan class="hiddenSpellError"
pre="of ">SLF4j</span> -->
<exclusion>
<groupld>commons-logging</grouplds>
<artifactId>commons-logging</artifactId>
</exclusion>
</exclusions>
</dependency>

<!-- <gpan clags="hiddenSpellError”
pre="">Aspectd</span> -->
<dependency>
<groupld>roryg.aspectj</groupld>
<artifactIdragpectjrt</artifactId>
<version>${org.aspectj-versionl}</version>
</dependency>

<dependency>
<groupId>logdj</groupId>
<artifactId>logdj</artifactId>
<version>1.2.15</version>

<exclusions>
<exclusion>

<groupld>rjavax.mail</groupId>
<artifactIdrmail</artifactId>
</exclusion>
<exclusion>
<groupld>javax.jms</groupld>
<artifactId>jms</artifactId>
</exclusion>
<exclusion>
<groupId>com.sun.jdmk</groupId>
<artifactId>jmxtools</artifactId>
</exclusion>
<exclusion>
<groupId>com.sun. jmx</groupld>
<artifactId>jmxri</artifactId>

</exclusiong>
<gcope>runtime</scope>
</dependency>

<l-- @Inject -->

<dependency>
<groupld>javax.inject</groupId>
<artifactId>javax.inject</artifactId>
<version>l</version>

</dependency>

<l-- Test -->

<dependency>
<groupld>junit</groupIld>
<artifactId>junit</artifactId>
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<version>4.8.1</version>
<scope>test</scope>
</dependency>

<dependency>
<groupld>org. springframework.data</groupIld>
<artifactId>spring-data-redis</artifactId>
<version>${redis.version}</version>

< /dependency>

<dependency>
<groupld>org.springframework.data</groupId>
<artifactId>spring-data-keyvalue-core</artifactId>
<version>${redis.version}</version>

< /dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-aop</artifactId>
<version>${ory.springframework-version}</version>

< /dependency>

<dependency>
<groupld>org.springframework</groupId>
<artifactId>spring-aspects</artifactId>

<version>${org.springframework-version}</version>

</dependency>

<dependency>
<groupld>org.apache.commons</groupIld>
<artifactId>commong-io</artifactId>
<version>1.3.2</version>
</dependency>

<dependency>
<groupId>rorg.springframework</groupId>
<artifactIdsgpring-test</artifactId>
<version>${org.springframework-version}</version>
<scope>test</scope>
<exclusions>
<exclusion>
<groupId>commons-logging</groupId>
<artifactId>commons-logging</artifactId>
</exclusion>
</exclusions>
</dependency>
</dependencies>
<repositories>
<repository>
<id>rspring-maven-milestone</id>
Springframework Maven Reposgitory
<url>http://maven. gpringframework.org/milestone</url>
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</repository>
<repository>
<idrspring-maven-snapshot</id>
<snapshots>
<enabled>true</enabled>
</snapshots>
Springframework Maven SNAPSHOT Repository
<url>http://maven. springframework.org/snapshot</url>
</repository>
</repositories>
<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupId>
<artifactIdrmaven-compiler-plugin</artifactId>
<configuration>
<gource>${java-version}</source>
<target>S${java-version}</target>
</configuration>
</plugin>
<plugin>
<groupId>org.apache.maven.plugins</groupIld>

<artifactId>maven-dependency-plugin</artifactId>
<executions>

<execution>
<idrinstall</id>
<phase>install</phase>
<goals>
<goal>sources</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>
</project>

TagSynonyms
Maven PEFEEIH | 2 ORI BRI Y TAEZEA A1 S0 . AT A POM SCHAE SL T 44
AT H FrAT WA SO . T POM SCUE BRI H A i T SRR R st 25 F BT R B 4F
T Redis 1 Spring Data 55— AN B4, X A5 EA dE— R [A] ik . 7EX AR
B AR, Brf & SR RIS AR B B Fan “Web” 1E%#, “internet” Fl “www”
VE(H, PR Redis 91 3RARS 5 S, i@t Spring Vil iX M, 2L EIH DAO K,
FRASIE B 15-2 Fis o

\) X#37EE8 15-2 TagSynonymsDao

import org.springframework.data.keyvalue.redis.core.RedisTemplate;

public class TagSynonymgDao {

private RedigTemplate<String, String> template;
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public TagSynonymsDao (RedisTemplate template)
this.template = template;
}

public Long addSynonymTag (String keyTag, String synonymTag) {
Long index = template.opgForList () .rightPush{keyTag, synonymTag);
return index;

}

public List getAllSynonymTags (String keyTag) {
List<String> synonymTags = template.opsForList().range{word, 0, -1);
return synonymTags;

}

public void removeSynonymTags {(String... synonymTags) {
template.delete(Arrays.aslist (gynonymTags) ) ;

TagSynonyms

AR AR R RN T RedisTemplate, Z0dE15I2S@ IS Redis 22 H., H
RedisTemplate HL 5 LAY 7K A TR . PUTTERIE R SBRTE .

B2 Ik, A B B RELEARRT XA G 2 A — 2t B nT DISZREANR B NoSQL,
FE1ERTE RDBMS 1 NoSQL 22 8] - 1 )4 .

15.4 I RDBMS iT#%| NoSQL

MEERE ALY schema IEFS 3155 schema JEAATEAME, fRZHHEEZH RDBMS 3% B A5G S
A NoSQL EATME o AN ans: NoSQL Hudi i 5 A e At , s/ BAHE, IR IRE T,
WA AR ER T

TR AL A IR R ZR D], IXUEAE NoSQL s AEIEARZE S 529, NoSQL T2 M
AR A EEORESAE, AE EFIERE -

i 7T M RDBMS ‘5 A%t#i 5] Hadoop 117 NoSQL XUA& 4L 3, Cloudera @l g | — 1
PRI H Sqoop. Sqoop A T T H, A NIk,

Q > RDBMS KB EE 3 A HDFS B SCfFH

Q Az AL Java R ) 9 A

O HFA SQL Bl B4 5 A Hive Bdls (2

% Sqoop NZSIE N . https://github.com/cloudera/sqoop.

15.5 IhZ5

AREEA R FFIEE PE AP A TR, R [RIR i ] RDBMS H1 NoSQL 771 . SCHGIH]
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T RBH A BAR A 515~ DI R IR, Facebook . Twitter 1 LinkedIn A4 7-#8 A7 AT 2]

BifiJ5 AT 2 28R h T RDBMS 1 NoSQL Z[H]%5 [ 7™ i , I 91/ 48 1 A THESE Rails
Django F1 Spring % RDBMS F1 NoSQL F4 37 5.,

m, fRIEHRFIMN RDBMS iFA55] NoSQL MUIHAE, LUEREIE T LINEH G AR E T
MapReduce XU& AT Z5 R

AR RE AL T
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PERE R

AKEARNS

Q FRERZI AT AT RN I R 2=

Q PefbIfFArabs, FE5EFH MapReduce #5784 [ Ab 31
Q JE/R—H I T A PR e AR i

Q #H/~—2L8 Hadoop PEBETRR /MR

J/NUK s NoSQL H B KK /T #RIE7E MapReduce #8%1 FE47H)4bBE . Hadoop #tH4

7 AR [, T BRSO RO NoSQL 7 S ER A T XA, AR BFRAT]
T X MapReduce XU KEE AL BEFAR DG FHEITRE . MARAR PR UL A RARMERR D 52, T
JE— BRI T AT 4 SR FH A A O A BB S AN S . ATAT LAk ) BB A TR L 3
SCUREAISERY, B LR — AN A 1 O3 O ST REAS KR T

16.1 FITEERIBER

MapReduce BRI AL T A 47 R IFAT AL BE o 38 i WA AR A7 S A A A ) A L 2 s
MapReduce [H i 815 i — MG J7 5, REREH T AW b i . AR H bRk il
JE B/ AR G At

16.1.1 R IEIREIE X

AT LUK/ SE SR AR 0 DR PP B TR (] A7 58 AR (25 2 B A9 2 H R 25 SR A RE R
b ), FERFREN A AR, Bl R T B R A, I T T T
% o WR—MESF R — S . AT AT RS, AR 2T T80T AT RADSZD 58 s T
FBIFERT . NUCAEIR TR, IR SERR b rT i i fe /N i 55 B FER R BE i <R
SRV TAE B IT TR — 2 o0 i O AT AR 55 o WERARREIFTAE, IRAER BRI T AR P 1Y
FERT

TEARAC LW IR, TR0 BT S map Fl reduce PRAERAY, 48R, WIARTGE, XELpg
BT Lk [ 2K o
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16.1.2 wfafiEn&nt

T RR A e IR (R ) ATDAREE (I AghiR ) M AR, XTREME, frnbda s,
A L AR AESR | PR A3 BT R P AN 2/ L, Twitter (1) Kevin Weil 7E 2010 4 Web 2.0 Expo
AYEE I ( www.slideshare.net/kevinweil/analyzing-big-data-at-twitter-web-20-expo-nyc-sep-2010 ) $ %
Twitter BERAY LS 12TB, ANRBEELS AHEEE A 80Mbps, ARAZKHEE 48 /N ARES 5E
XRER R BN ARAE &4, il Facebook Fil Google, AT 7 i B R 2 7= A K Bids

Hadoop SZHFMHTREEE, H2RB|—BHEEICN T . TEEGRRHLRS D, Tk Za]
JHZEPRBRE . Hean RAM R/ CPU A iR e | — G Hlas b B e . H S 8da L
WK%, HRMPLEE AR ERR, 7ERIH] Hadoop /A0 R4 (HDFS ) By,
IXFPFRGIA PR 2™ AR, SRR Y s B AL FI S Z248dE . JFAT e r)— RTS8
R AR RIS RR LA AR L ) RERSHS BT oy et

16.1.3 It R

fE3LF MapReduce AR, AbIGE T ZIFATHY, WP RELHN . WRER 15
FEFPREALHE x MB 55, W n A5 s A ADREALBE 1 36 x MB BUE . SOt ol it st Bm A3 i x
MB, P45 [ (10 Ak FH B Al B i — A BT o 9o, AR A T s AR — R, AR
B R R T A, AR PR R BERE R NS o A SREHE AN, WA A, U A B ) 45
EL il />

BEERBWT

O ST AR Ry FER = D,

O N s BRI y #ERT=n 70,

N FUBAEAT 55 7T LAy R S5 0 TAERAIG, A BRI CAR R ] K EH R

16.2 AR5RE

Hadoop [ DTk # 2 — Milind Bhandarkar 745 <3 & Hadoop R 9 = @ =A%
ZN KT TS

O Amdahl 70

Q Little %)

Q TS AR

16.2.1  Amdahl ;£

Amdahl 3% 0 FH R R 0 3R G0 JR) 0 0 6 AR R RE A B K42 T+ . Amdahl 7 44 1 Gene
Amdahl ( www.computer.org/portal/web/awards/amdahl ), 44 RHIZERIT, ¥ HAE IBM KA
HUAEH T DTk
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TGP fERE Amdahl YA, IR RITIBITRR R SN, BR—/NERAT LIS, IR
AT EBREIATINGT, ABEIFATHATRISCH M FERT 25 204h, IBATE X T3/ RS 2 1) fe
FERRIE . BEAS I, R MLk R4 B 5 R e i M R

FECEE T XA F AT

Q P A TEE . 5 /NEE (300 4344 ).

Q P TR A 25 435

Q P I TS 29 91.6,

Q B AT AT (BT E2IFR ): 8.4,

Q Kk, I TR TR Z 3R 1/ (1-0.916) = 11.9,

Bempdie, F—AFEY, TERFIFATRRIARAS LA I TR B AR AR 11 4%

Amdahl 1 PR T1 B T MERE R an R ik

1/((1-P)+P/S)

Horp PFRIRIFATRIER 5, S RIFAT I SR TR tEfE 2 L

ZENXEEIE T RIP AT EE AR SN . e, — PTG s P1.
P2, P3FI P4, 331 10%, 30%. 40%F1 20%, AN P 2 4% . P2 Jy 34%. P3 M 414%,
PATCHEH, WS T AN T

0.10/2 + 0.30/3 + 0.40/4 + 0.20/1 = 0.45

R R R 1/0.45 =222, Mo FEEFLT 2 7%,

LA Amdahl JEN BN ZTE S0 . www-inst.eecs.berkeley.edu/~n252/paper/Amdahl.pdf.,

Amdahl 0%+ MapReduce F122 4% 2 2 [7] 5538 FH .

@ Gustafson 7% 1 ( http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.85.6348 ) H
FHIRET Amdahl B0 SF35 . FIARG R 2, P S KRR
B A, AR A F AT RA Y Ft, Gustafson %1 54254
PR AT YRR G AT G, HARENL S HATRIATELLE . A
T M KA SAT

16.2.2 Little XM

Little IEFITIFATHSE, WA ZUF MBI, &I ARG, AR
TR TIA TSRS TRE RICMI R I« B RICI 0% PRUL TR EI k3%
SEPERG DRI RTREL AT

Q L *=kw*

O LR EE REMTH% P

0 kPRI

O W R PHERSR P
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T, BRECAA RS, R, R —okG, Rl i
AN 4 (LB R IR, BRI 5 R 15 208 (0.25 /N ), WS 20 i<k -F-
A LB o SRR — i 2B KA B R i 4, ARDLE RS IO, AR A
NAERFIALE R, AT BT (BATI ), RATREIR R R TRIAR, X T R L
RATEE

M Little sEMWLEARTHE RGE, LHRENRIE, KHARROMIRY R, T 2HE—E
FOINFTE] W A RESEININAT, RGALATI (a2 HAEAAN L iR, W I o] Py ERR A B A RN
REM L/w. WEREAFRM T, RGO, THRFER MRS A RS2 B0,

16.2.3 HERAKRER

55 3G RUR T IS BUASEAY 1 S ARG it 28] ity P T JE A 326 AR e S 1 AR AN 2

WA TRTEGR, TR AT
C *= *q *+ *pN

Q CRAHEM 40K ER] B I RA

Q a J& k%I S AT E A

Q b BT RIEA

O NEHEFIEL

XA AR, A A SRR

Q LitHBEA LK, FULHDW R E A, HEERU, @i, 8 F A E A

FEARE LAY

O fHA B A A 5T B0 K/NEHEAE G

TH B ARG P2 A5 4 7 B AR AL T —Se AR MR A R . 7ETIRLARIM L, a KRAHEE 300 fik
ok, B 0.3 28, b /& 125MB &85, 1 Gigabit & 1000Mb( 125MB ), T-JK LA [ {& 41 %4 125MBps.
HFP 125MB 1 BAS FBE22 80 125KB (1A, B 1000 Z 802 1 #F, 1000KB j& IMB. 3k
1 100 4 10KB HYTH 752 100 x (0.3 + 10/ 125)Z#>, Bl 38 ZFb, 1fii 104> 100KB A B H
FL10 x (0.3 + 100/ 125)=ZF>, B 11 280, Kk, —FMIEiA s 2 f ik Rk miE B 2R
FIREA, IO [T AR i 43 8 B R AT L b

A, N B RAKEA B ey B R R A a 3R B KK AR —AE ) f2
g:‘FZI‘:J: a ’fﬁ/ﬁ\éﬁlﬁ E’; k/]\%ﬁu@o

16.3 X

FATHHR PR EZ A — M2 X . 7F MapReduce H71, 5> reducer JE —4~53 X . map B
BEA 0 BB X B reducer 14 %%, H1 T MapReduce YE#% TCAL T2 A AbBIAEAY | PR RHAH ] A
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XA — X, I [ —A> reducer 403,

Hadoop MapReduce HEZE H1 5 X T #RIA Y partitioner: HashPartitioner. HashPartitioner
FIHEER hashcode JrkHYIR BERITIX . W2 DE, “hashCode fH” # “7rIXEL” =n (n IR
B AER 7 R BIAR X L),

Hadoop H#% 1 Partitioner 2R E map 15542 AU BB X 53 A B 731X o 43 X EH] reduce
1E55 %%, TEAE55 )R shin 2 C IR . Partitioner 5 H 41T

public interface Partitioner<K, V> extends JobConfigurable {
int getPartition(K key, V value, int numPartitionsg);

getPartition JFIEHESZHE . (HAXEWERNSE, BRE—1IXS, X SHRR T
(BRI & BN 53 X SHERE P k1 Ml k2, W k1 F1 k2 M4, getPartition iR [AIKY)
I3 XA A

AN AR B AE T A T4 DR A, 3t T BE B B AN I e d B DX AR I 0, PR R
WA /DEL reducer OFRIHFAr 0148, MR TR, SURRBRIME ., ANIMSIEINGER . YL
FRERAC T DAL A S, Bl AR, Rt 2 S BET) reducer
75 B AR

MAHTTE ) Amdahl 3 FRATEIE , AEATIFATICAESZ 6 T B 155 . 7F MapReduce Ab
B, BRI AHUTSSEBORS., RS SBURLEMSERE, I reduce Fl grouping {145 HA 4k
FRSEFTA BB LS A 58 BN b B

16.4 X FHIE

Hadoop #RI\ AR S8 5 LA R 55 Ak BE AP35 BRI 55 . BRIAAY scheduler
T TR

Q A CAEHRAE,

Q S PITHIFIEAAE,

TEF IR, BRIN scheduler BIEAEILA, AT ELT 18 AR I—LL Mt

LATE ( Longest Approximate Time to End ) scheduler 7£2X7A Hadoop scheduler [ T 2itift .
LATE scheduler RAEACHRAGTT &5 FHAT speculative {155, ‘B IBFR T T 8% speculate FUAT55 %0, 4h
A — AT 55 BRER R E — MESE A 12 2 T2 speculate,

H SR LATE scheduler X BRINfY) scheduler f5 T2ttt , [HiX P4 scheduler £/ H S H AT 55
R, SAMR ( [\ MapReduce L5 ) BytEREHT T BT, HZEA ¢ SAMR FINZE ] LK
BB “SAMR: A Self-adaptive MapReduce Scheduling Algorithm in Heterogeneous Environment”,
fE# 2 Quan Chen. Dagiang Zhang, Minyi Guo. Qianni Deng F1 Song Guo. i CHELEHL
http://portal.acm.org/citation.cfm?id=1901325,
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16.5 H1th MapReduce &
HIBZEE S H 5% MapReduce, 1] LAt P AL & T R SCEUE 47 PERE

16.5.1 BIERAK

A PR KK, MapReduce H3E R A2 A JEAR A EHEL, XA 14 3 i B A e anfn] T 4d ik
PR b o (BRI IEA, IR REHIASER reduce 155 1T Lhfie/Mb— 2630 TR AR FIAH 3R A B2 4%
B XFMELL T map BrBEE T A . WA TTBEIH KITH reduce 1155, IRATENTA map T
%5 5E LT A 3 reduce 1F45 ] IFETHA:RE

16.5.2 45

MEAEAETT SR, 7 map M reduce (E55 [AMEHIRT, XA TRAERE W& UGEERE. X
AEM B TR AS , YT SE RIS o X R TRIAERE FIAE RIAT 55, i fet RARZ 1Ak .

@ HUEHER GRS, RHEEYGE RN S 454,

FITF AR — AL BTN true XA TR L, X HC B IR :
mapred. compress.map.output

R4 A ARV BLE . A mapred.map.output . compression.codec RBELE .

H BN A www.oberhumer.com/opensource/lzo/

@ L70 256 A S0 E 580 ik & 16 B A E mak EAi . B %A £ LZO

DR R ] 73#] LZO Bk, 4505 MapReduce £ 55 #f2 VO B4R, 2R
HDFS _E#SCHFREIT A8 i —Fh ] 73#1/Y, X BE EHEHE MapReduce 1£55 11 28 AURS 20, 10 FVEEA
REALAR AT LIFFRIEGE . I8 gzip IARFIEIFAT 0 ® gzip Broy™ LI, A o058 oAb 25 th
[i]—~ mapper &b ¥, 4N R —> mapper, APHATILEESZFM , bzip2 4 T XN E, 4
ENFRA 0] AR LG AN mapper, [H 2 E462 CPU B4R, Hik VO 4 T KR MFELE
CPU L. LZO ZHEHFHHTH, J/NRIRBER AR 2 A R E LZO Bk NEIES
%] : https://github.com/kevinweil/hadoop-lzo.

16.5.3 LR K/)N

Hadoop FYJIEJZ A X3 R 8t HDFS S HRAAGIE R KA SCF. HDFS Bk /NERIA S 64MB.,
WARERE LB, EREE AR K, BRI RNE A K map /155 10 120GB i A 24
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#1920 4> map {155 AU .
(120 * 1024) / 64
R, B/ SERE T LATE 24 m B KN, AR GRS K, U ETERTA T SEHAA LT .

16.5.4 FHiTEH

map PR IS S H 245 reducer, WISR map T35 AU HRARIC, BURT LA 2T
FEIMZAR 21N CPU IS, (EREMAER o BRIALAREIE 50 T LA T I3 C & OR M
R

mapred.reduce.parallel.copies

16.6 HBase Coprocessor

HBase coprocessor [ 7 J&# | Google Bigtable ] coprocessor, — SR FAMIALER, Filhni 4.
RG] LA E R 55 A4 T LA FPERE . Coprocessor fLSE L 1 X MH L

HBase 145 —MZ ST coprocessor HE4L, ‘B {14371 /2& Coprocessor. RegionObserver £/l
Endpoint, i i35 3% Coprocessor I RegionObserver 7775 K4H A FAXAS, coprocessor HEZR 171 B¢
THAIX e, GEEd M3 21 Coprocessor B, RegionObserver Ky B, B AT TR RN+
W, coprocessor HIE NI T2 FH AL SC P 2 1Y

3 228 R 55 g v ) v s R P s S AR L) B RPC, ARWTLL A E XY % P i Ml region
server Z [H] ) RPC 5555 .

16.7 TbEidEsS

PEITUEARTESS 13 A, WRANEREERE L, JLUERB—T

HHI7E HBase /1, SRIATIE RIS region FTA StoreFile F T TIC S, BN
WAL TR A7 B AR PR R R P N AP S5 R D i 2152, GISEHR NV YR 31 R e R T e
FATIC SRS

AT EEBOEIHATRY, PTLAXTERA get BT FIAEYERE LA 2/ 085 B, i HLiSe i BRI T/
FETEAREIR o ANSRAEIAT get PRI BT IR, A I BB S X BOE IR A i SR AR B S T

AFE IR A T RE LA K, XRIIAI G B — D E L,

16.8 /¢

ARFEANH T —2 MapReduce FHATAFRAIPERERMFE AR . MapReduce B3R AT LU
T FEDE YRR E . 78 MapReduce Bk 2 —2EALE . (L1LAY MapReduce B & 1] LI$E:
= TERE

ARFE /R TERE LT A B Ry, FUET T Hadoop MAHSE THAER

ERttX£R Danylee E= EEHRN
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KEHNAE

Q T A FE NoSQL (145 Fh T B

QO T H AP MapReduce & HU 8 RAHE T H
O /R SEHEAY R @A e TH

\j— A5 U NoSQL, Hewl i) BRI RAGES, MidESCh A NoSQL /i 4 .
KB IRR AT REZ M2 T AHSC LS AR R 27 1) NoSQL 7= i o BLTE XA HAR B 48k

B, RIGE) T RIS HRE, XX K AU A AL AT T —E BEIR RS O B —TE
FATEIN—3h . AT AT ZOME, TR H— LA B EHEZ R TEMS BT, i
FH NoSQL FHEA T REIRTS . A M T HIRARMRE S, WARRAETEES, HE
R v

AREENERLEE 14 FPAFR T HS R RS, ENTERRFFER), JfH ] LIBERERE
SR T HAR S NoSQL AHIKE, At B 12 MLZAH BN A o X IR VR T LAMGSKIF 322
WA L EEE N AR TR R e,

HOLA T, #5l/& RRDTool Fl Nagios, AMYXF NoSQL RGA H, H W= 5EHYRext i
AR GWEIRA T

17.1 RRDTool

RRDTool 2T T H, M tEGe H A FEEA i 0]y 508 i BB AL . & ReAR AT Hh Ak K i
AATIA R VP 2 IATE S, 4% Python. Ruby. Perl. Lua fil Tcl, RRDTool /i C 45, W] DA%
PERIRE - F 5 L, SCRFE Linux . Windows Fll Mac OS X _iz17, F#kHik: http://oss.oetiker.ch/
rrdtool/,

RRDTool £ % %4 B A A A5 1 Y3055 . RRDTool $idi PEANH] 1448 RDBMS, H{Z7R
HETY H RS RRDTool R4 G T M4, BN B RER AR AEDE AL A R R FNAI 46845

I T B 5 JE 75 RRDTool, AR T Z4i4E— 51217 NoSQL #dla R &R 1Y CPU
FAER, B 60 FHE—I, WAL, B MR — T PR AR, SRR —K (24
/NI ). F RRDTool fRAFFI AT AL 45 5
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RRDTool £udf A X FAAA# 5 445 LSRR . BT E A, & —a 2 EE L. 2R
SR, BT BRI . P RT Uk 0 R el b B PR A R R L T, U

4 S R T RE S Y
LA RRDTool Bt e, i Sy 77 22 A &4 74 A (CLIL), JEARY CPU FIAIZR B+
AAZFRUTE -

rrdtool create myrrddb.rrd \
--start 1303520400 \
--step 60 \
DS:cpu:GAUGE:120:0:100 \
RRA:AVERAGE:0.5:60:24 \
RRA:AVERAGE:0.5:1440:31

XA I T 444 myrrddb. rrd i RRDTool £ . Q% PERT 230 ih fb—Lb g 1
TR e SCEH AR AR IR DA S A S S8 bR . TR TR, DUERERAE A 244

ZH start Ml step & LEHEREVTFRET ARG, 44 stare BIBTRIZECE A 400
(RRDTool 248 19704 1 H 1 H ) EHFEL. step (HIAGHICSARAEFE bR I RIBG , A7 2
o WATERSHRAF—IK CPUFIHIZ, Frll step fHIXH 60 (F)),

step ZHURH—17E LERPETEHR. DS: cpu:GAUGE:120:0:100 ARSI

DS:variable name:data_source_type:heartbeat:min:max

DS ST FRHURIR (Data Source ), BRTBLAIIFT . variable_name FFUUCHRIR. 18
LTEITFE, cpu 2R CPU MR H 44, data_source_type & XfEAYHEAEL, FEAH]
& GAUGE, data_source_type AJfERIEBUELNT

O COUNTER. iclsg— Bt AR (b, Aol M N2 m.

0 pERIVE, Z{l COUNTER, [HIEZME.

O ABSOLUTE, tHicsARfbAiR, (HAFIE A AMEA 3, ART EAME. AEeAAREE,

B Z“delta”,

0 GAUGE. ICKILFR{E, ARSI,

RRDTool #2& LA B[l Fg i Sk (E . FiffF B, myrrddb. rrd 2% 60 FPREF 21—
CPU FIfH%. RRDTool $i#f = SBE G He fie LAl [l it R BNmHpsefids, whidst
UNDEFINED, iX#i 1 RDBMS Al LB (73X B2 120 B ) 20 I R e i id
T UNDEFINED YR [a][A]fG, HAR B e Ry MR b, A HZAE.0BkmIfgP, RRDTool 5
REIE A AR A B . S5 PAME min Al max JEdi A 250F, 8 LS B 2510 A UNDEFINED,
XA B, R CPU AR A L, IBAFEE o il 100,

BEPATHRR G WA, NV TREFIEGE . Fel 55 miran T .

RRA:AVERAGE:0.5:60:24 \
RRA:AVERAGE:0.5:1440:31

5 ps 5L, rRrRa WERHT, FRTEFRLFARY (Round Robin Archive ), RRA & A%
Wmr .

RRA:consolidation_function:xff:step:rows
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consolidation_function F/AREEHKE, BUET LI AVERAGE., MINIMUM, MAXIMUM
5 LAST. AT RRA E X, HRERV, A REGm ACKE B 8dE, Bl BLAY RRA HIEXT
Boreh CPU IR A LR, step & NEREZDHHE, rows & XERFLZDRAELER,
BT, step fHN 60, EEE 60 K FIHHE—AF¥IE. CPU FIARE—248—1, Bl
SEEME RN A, IERTTECE 24, IR —A RRA TESRE/NSAYFY CPU FIFHZR, FH4(E
RE—Ko

A RRA E LHAF CPURMAIR, RAF 31K (110 H) %,

RRDTool Be &1 s T B[] 7 108 H EDE 5 U7 o W DAR 24 T IAS B8 At 1Y
JEASTE SR BRI . 5247 ¢ RRDTool HYTIHE K BL B N FEIH SR . www.mrtg.org/rrdtool/,

RRDTool i T M NoSQL AR S A HEIRL . Hypertable (1) M4 A w5t F] 1 T RRDTool.,
T2 K Hypertable Wit A NS0 http:/code.google.com/p/hypertable/wiki/Hypertable
Manual#Appendix4.Monitoring_UI,

17.2 Nagios

Nagios SR 35 MR 55 WA o BRI 2R A AL 1 AR L SR 3% R T 4™ Fe ry Mo 42 L iy
Wi, Nagios # .02 W=l 2, ERBITEAEEIMM S F ks . ool 2R B I
et 4, SCERTE AR A o FRAHESR ST AR O RR b 1T DR SR IEAT A AT $h
T3 SAS (Perl ARSI AT DATIIA Do AL B 2RSS . WA AR A S 2 AR R A~
FEERAZ 0B

A W SEAR I TR [ 45 S48 Nagios, Nagios AbFRZERIEHATNE, Heans AT S R AT4H ,
BH LR, PR RAESHLRARE L, EATRE (E S A

[ 17-1 #5382 T Nagios AY22H4

Nagios Nagios 2
2tz
T it o]
HERIRS -
E®) | it
T fpﬁf{l | % Perl
T BIEE

B 17-1
Nagios 1] IR W% NoSQL %#i % A1 Hadoop 8, Hadoop il MongoDB RYff-tH 2 4
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BT —LE, T Membase #fé%¥ Memcached, 1A Nagios 7] DL W% Membase, Bt4MA AT LIESIN
HABEHE AR . 2 A RO GG NS5 0 http:/nagios.sourceforge.net/docs/nagioscore/
3/en/pluginapi.html,

Nagios A —~ GPL ¥4 1] i) HDFS fdi{4:, HihitJ& : www.matejunkie.com/hadoop-dfs-check-plugin-
for-nagios/, Wi#% MongoDB [ Nagios {1 Hifik /& https://github.com/mzupan/nagios-plugin-
mongodb,

Nagios A 1R ZfH- o4, ‘AT LUK W CPU 3k . iR . WA FH R A ping
W, TR K2 5L, 45 HTTP, POP3. IMAP., DHCP il SSH, BN Linux.
Windows il Mac OS X G RZEHENER S RS IOMEEIRIL . 246 5 Nagios N ZTE VR :

WWW.nagios.org/

17.3 Scribe

Scribe JEFFUEAY . SCHTHY . A H BRE A B Facebook B, )5 silkeA T IEAEIX
Scribe FEH M, RARFEEIINI RS, F#MnEE: https:/github.com/facebook/scribe, Scribe
T ARG, A SERE T A M Scribe k554, HH A —217 Scribe Hb ( F) MkR55
o HRSEITAES] Scribe ARG &%, FAIRL TOMRS &%, RPORSSEIL T, HERS
AARHSC, FuO RSS2 B A s E B R R AT RO IRSG NS sl 8l K, R4
RIS ARG, HER— B kR

Scribe H ZIH S FAE A TECE . B2 FHAEBHZE CHHRSS 75 LAY Thrift IR55 o

Scribe 5 H & Y ] FL B PEAR ST o 1M SN BIZE5] 1, ZE0mUp B e i FAAEZE R |, fEfitiAs
SRR . ARIFEAERAIIT .

O 3t AHSCIFELNFS,

Q M. Kiks457i—1 Scribe k55 o

Q &4 (Buffer): & ERIPINAAE. HE LIRS A, WERFEAAEL, HEM AR

BRI, EAMESKES, HESHRIRS A0,

Q # (Bucket): H&KENFM, HIEBUZREEH . RIRE A E M S AR LA

Q Null: #ii5#FrATHE .

Q Thriftfile: K85 A— Thrift TFileTransport ({7

Q Multi: #&%, BIEER KRG ZN 1.

Scribe () Thrift £ 1401F .

enum ResultCode
{

CK,

TRY_LATER
}

struct LogEntry
{
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1l: string category,
2: string message

}

service scribe extends fb303.FacebookService
{
ResultCode Log{l: list<LogEntry> messages);

}
AT PHP & 7 i 2 B

Smessages = array();
Sentry = new LogEntry;

Sentry->category = "test_bucket";
Sentry->message = "a message";
Smessages []= Sentry;

Sresult = Sconn->Log{Smessages);

scribe_client.php

H i 545 B B M HAL B AR 3 2 ) — I TAE . Flume J24% Scribe 22 J5 i X —fi#
CIE B

17.4 Flume

Flume &3 i 20k 55, T EsotlicE RE& Ailsh K HaEEE . & 3T AL B, Flume
EREHE, A—EMAEe), R REABE, XML http:/archive.cloudera.com/
cdh/3/flume/,

Flume f 22807 G4, HEBIRRAT T 8, 57 80T A =AM A 2K

O RIBE: HZEF A 8 7 H Bk,

O WEE: WEREREHERdE, HESHE2.

Q FiEE: "L HDFS,

CFERZ AT LTk 3 242 el 05 H di . Flume fCERRT UG syslog i H 25304, Web
45 %% H &84 Hadoop JobTracker.

Flume 7] LAEVESE B BT S A2, H B 8ds IR IR ) e A7, BB T
FEXCTIERAH O, AT ST LI BMEE (decorator ), {HASEMAI . 25T A5 204 3 R 5t
BRI T R it A, R SR — A Java HEFE, ZANBERY ST DALY 2]
— NPT A

17.5 Chukwa

Chukwa J& Hadoop FHil H , ) T RKHENEE 5581, Chukwa F|H] HDFS Fl MapReduce &
BERTY R Y BRSO R SR A R 3BT H 35S

5j Scribe I Flume AN], Chukws i Wi FAT TH, A FUZIEEMR A H &, SIEm
RAEMT, BIRMZ Flume,
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Chukwa FJZERINE 17-2 Fios .

RDBMS
(8¢ HBase)
MapReduceft: 4%

HDFS
Hlrtetonm [ IR

KIBIE (syslog,
PR, BiRI2, [ RE —» WESR

WebfR%52%)

K172

Chukwa X} Hadoop HUMKHEIA 4FAb A IRAE . I HATAZEFRUL, & E2A AT A, A
REJH TS 4387

B2 A7 56 Chukwa RN ZE AT LAZ R A PEAIAT SIS :

0 “Chukwa: a scalable log collector”: www.usenix.org/event/lisal0/tech/slides/rabkin.pdf

Q “Chukwa: A large-scale monitoringsystem”: www.cca08.org/papers/Paper-13-Ariel-Rabkin.pdf

17.6 Pig

Pig HR Mt S BRI & BT MRS A MapReduce #E1T KU EHE /04T, Pig fuFh—FhiF
7 PigLatin, ERIEERSHLEM, TS5 IHTRT . Pigifil MapReduce 1155 KA %477
1%

MapReduce HEALELRTT % 5 M map il reduce PRELAY A BRI, BB MRVEER i AR 7
fAi AL %, B map. reduce Wb, map A MBS, reduce HAFIR G X SLBE/EXT, X FPL
BeEOR TR . ard . SRR ERRE ] MapReduce S5 7 20K S, SAERLRRE T
FRERAT= 1. Bt Hadoop M5, MEKREEREIFZL Java (05, Pig #24L T =g fi—41
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PREL. AT Pig, IRABTREMN LI RmE &R . 4, SRPFTTENY MapReduce 1155, 164h
A 738 - MNEC A AT Java FAASZEIRAL 148117 Pig Latin A<,

Pig MYABIMASATEL, BB 5 E ik AR 5144 T MapReduce 1155 0 AT BE . B
& Pig AW, BARRFEZ NI 1o B g s 5 eI e %5 7.

Pig $RILA1E S MPITEIEE . PUTTIESUSBIVER K& £4T 454 MapReduce Rl , [A]
A4 B Hadoop BLE . K ZELI sk SEPie B AR ZO0IL Y, B Pig [FIRHAEEAE T OLLBCE T3
o XFERRIRAT THSMAIILL, BT E A o AL IE T reducer £t 5H 536 1Y
XA,

17.6.1 {£MPig

Pig 5|2 0] Lhid T 31 PR L SR i) .

Q AR

a 2170 grunt,

Q T Java 0 pigServer 2.

0 i# T Eclipse fdifd: .

4] LAE i Pig Latin JAIAS, JHASERAZZS Pig 514, HAMUTTLLS 3 Pig v 247 grunt, &
Ja A 4471500 Pig 514,

BIRH Pig RS Java F2/7 K404 T Hadoop MapReduce 1155, {H 2R AT RE/RIA T 5L
H Java FE 715 10] Pigo X FRIEAL TS 0T LA Pig 1 Java 2505 . 25 pigserver 4 Java #2)7iH
it JDBC #: O 1ji[n] Pig 514, 1 Java F2IF R H M Pig BF, H Java S MIA RN IIAS /A2 T BEk
O F S i

eJE W EE— T, Pig FIBAF & T — 145 PigPen 1Y Eclipse ffif4:, ‘Bt 758 KAy IDE, X
A Eclipse /i SRR ALt e BRI, A AT R IREL

17.6.2 Pig LatinEft;

Pig Latin 3CRF T FIEE A .

Q Int

Q Long

Q Double

Q Chararray

Q Bytearray

Q Map (F/{EXT)

Q Tuple (AJFH1HE)

Q Bag ( LJF4E)

%] Pig Latin LLEUNTIATT Pig MR 0T TR si bl Pig FIAIOSEH ({0t
AR FIA ) 47T tutorial AR, AROZEIERAFRIAT LS.
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Pig 219 tutorial H 4N

O build.xml: ANTHEEEIAR,

Q data: Excite {855 1% H U RREGIEIRE .

Q scripts: Pig{iA,

Q src: Java S,

WRTA Pig an 2 EEH N TABREE, NdRSAA—TmUpaA, dFibRxs Pig A
BEENZ

tutorial/scripts H 5% N A PUANEIAS, 73514«

0 scriptl-hadoop.pig

O scriptl-local.pig

0 script2-hadoop.pig

U script2-local.pig

*~local MWATEAMPAITIES, *-hadoop MIATE Hadoop FEHE HHATIESS . X2kt
FOk B8R G |# Excite H & SCIFRIREBIEME . BIA scripti-local.pig HIREH—KPIEE
I 20 B i IR 2R 0] BEAS TR B e TS AT B, B Z AP n-gram B R
WIRAS Y e B R

-- 18 ] NGramGenerator UDF /¥ #%|% 1#)+5 4] 4 n-gram
ngramedl = FOREACH houred GENERATE user, hour,
flatten(

org.apache.pig.tutorial .NGramGenerator (query) )
as ngram;

-- B DISTINCT #BFfA 2% ¥ A~F n-gram
ngramed2 = DISTINCT ngramedl;

—— J GROUP #: n-gram =/ i 448
hour_frequencyl = GROUP ngramed2 BY (ngram, hour);

—— B COUNT # B A n-gram & &KL
hour_frequency2 = FOREACH hour_frequencyl GENERATE flatten($0), COUNT(S$1) as count;

H B R T ER O3 Pig BASA T o5 —47 FOREACH PR [ £ A= /i n-gram . 5% 47 DISTINCT
e —1%) n-gram, 55 =17 GROUP BREHE/INSHHAEAE . fo)m —1 730 i 4 A T T3 n-gram
BERMIEE . X BeiIA FoREACH PREHIR M i %i#li4E . -] FOREACH. DISTINCT. GROUP
F1 cOUNT IXAE Y S pREIRT Ak T B AL P, AN 2P MapReduce PRER

Pig FIE 5 MapReduce M LA —E RS, K 1245, AN T EHALAERE (ER R 3L
AT DIEZ Y, PigMix (http://wiki.apache.org/pig/PigMix ) &—MERERE T H, FISE HdsE it
Pig 1 H #22 ] MapReduce $A 71T 55 Ao RE22 51

1E Yahoo!, Pig il Hadoop streaming +2&1J7[11] Hadoop ZERERY £ 3, Yahoo! ) Hadoop SEHE
A FERR Hadoop SEREZ —, BRI MMERR MRS — L OCHETIRE, Pig #£ Yahoo! A ffi
ULEH Pig O 28 e Az 7 IR vl A 1T HEAS

A 5C Pig FINZS AT LAVIIA] : http://pig.apache.org/,
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17.7 Nodetool

Apache Cassandra s iitf T B A — BRI o0 A SRR E AR 24— B0 S B AL 15
TEBATH AT RE 2 Bl — e 52 0 . WA R L8 T LR A BRI Cassandra SERFLAR 70 T .
nodetool B2 X AE—4 T H., nodetool F] DIMEXFEIBAT

bin/nodetool

AN SEs TS T B HEE a2 175%0, Cassandra 17 S 4l —AN38, 5608 i08E
WL 3 — 2 P AR L o A BT MDS IS Ay A i, 2RI Cassandra FREARAS, ATLAHAT R
[T

bin/nodetool -host <host_name or ip address> ring

HH host_name 3§ ip address LRI FARREAYT S, ar st i Auds T LArg 1 8K
P& BELmIPIRES . . XEH ACSIHEIA .,

BRI SRR, TR T A A

bin/nodetool -host <host_name or ip address> infc

e THEE Rl [

O Token ( Af§)

O Load info: A F 14K

O Generation no: 1 &5 sk A

O Uptime in seconds ( FEZLRTH], 7. F2)

O Heap memory usage ( M) A TSI )

Nodetool it 37 F5— R 5 HAlb T 4> o

O ring: JHHMEL

Q info: AT AMFEE (IBF7HIR] ., 1255 )

O cfstats: HHIIENSITHEE

O clearsnapshot: MIRUIA PR

O version: 4l Cassandra fiA<

O tpstats: HijHZeFEu

Q drain: HET9 5 (IFIERICSER, REBTASIE )
0O decommission: 15175

O loadbalance: fii 7 & iR A

O compactionstats: HJE4E MG E S

O disablegossip: 25 gossip (M TAriCT SAETS)
0O enablegossip: H A gossip

O disablethrift: £5f] Thrift R55#%

O enablethrift: i) Thrift x5 %

0 snapshot [snapshotname]: QIZERIR, 20 BERYPLIRA
O netstats [host]: HithZia EHLML EE (BRINERTT )
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O move: KT B EIH IS L

QO removetoken status|force|<token>: S RN B A R R AR i e B B 5

ilsEs

T £ 5 Nodetool BN A AT LAJ5IR] . http://wiki.apache.org/cassandra/NodeTool ,

17.8 OpenTSDB

BEAE BRI I, AR 2 1) R BohE Hh B 22 B AR R, AR DR a2 B
—RALENL . MRI5 AN RE Y, 75 BB K ML R S5 AR MR IRR PP AR AR AL 1 441 LUE
WA, RATLL ping X ELSA, MEEATBITISE] . PERE . MG OCRHABARAE . i3k (R
JEAR TG HAR ). RN Sed bR AR IAE S5

OpenTSDB Je 73 A s T4 R A4 IR 18] PP 51 A A A, REAR W ST A BRI M P Ko 0L L 55
W ANIRERY o B S AP AL R B AT/ S . OpenTSDB 2R T H.,

StumbleUpon AIBA B4 . & HBase fAINER BIAEHE , SCResiit 2 &1 5 7317 o
OpenTSDB 44 4N & 17-3 Fiis .

2413 |
v
B %1 Fif 1 W55 2 R 2
(; TSD TSD
ul gk

\1/

HBase
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OpenTSDB REAAAEELT12105% , Ff AN FFHC R R MR Fa b A H 858 . 78 KRB -
T BB HE /R ) — LA DG AR bR, HEEIRATREGETT RS, OpenTSDB 2431, A HLui
(3|

HZ A K OpenTSDB N AT LAiIR] : http://opentsdb.net/index.html

17.9 SOLANDRA

Lucene J&Jif TR RG24, Java i, i LJUFEBRAEVF 27 AU a2 7R
Solr X} Lucene S 1 E%¢, Solr 7E Lucene L2l T HTTP k45 #% . JSON. XML/HTTP S FF4%
—ZRYIHEIEE ., T Solr JIE)Z A TR INGEANH Lucene #24iE , 55244 2¢ Lucene YN 2 1T AT«
http://lucene.apache.org/java/docs/index.html, 55 Solr JNZET] LIT5H]: http://lucene.apache.org/
solr/,

Solandra J& Jake Luciani JE% 45 B AYSC50 H . Solandra 5 H JFEA K H Lucandra, X/~
H£E i Lucene fl Cassandra, 31/ Cassandra 7#-fi# Lucene IR G| 5 CRYEE . J5 kI B h %
¥ Solr,

Lucene S & FARMEIE RAPE, JEW AL EREIN P . B nh 58 RS, T8
BrA RS SRS, AT DO SCE RS . WARSUR (T HAIAAE RS . &2 Lucene fif
GIBIR 1z 90 % GRS A G sa: &S p el G Br B bl AN 9 =R A CIEZS s ) S g

Solandara %4 Cassandra {E NIEE R G0, SEHL T Lucene BY IndexWriter Fl1 IndexReader 42217,
ZFRERGI RS A Cassandra, &l 17-4 & 17-5 #5381 Solr Al Solandra HH &R 511525 4244

Solr/Lucene

IndexSearcher | IndexReader IndexWriter
XHFG
E 174

Solandra & LT W FIGRAFAEZR T FISCEY . #8200 (search term ) FIGFIRAEAGEZRT],
LR JE indexName/field/term, XA AJHZE{ documentId , positionVector }. X
PEAE S — R, HAE U indexName/documentId, {HW|E{ fieldName , value }.
Solandra 7E [a]—5 & A [Fl— JVM Hi247 Solr Fi1 Cassandra, Solandara RS |325 M fE LV %18
i) Solr 222, ANt Solandra ¥R HE A ). WRIRE LA Cassandra, #iEEY & Solr J7 AT
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T, wTLARIR Solandra, Solandra 3 H Hidik . https://github.com/tjake/Solandra.

Solandra

IndexSearcher | IndexReader IndexWriter

@
Q’Q
Cassandra
OO

F1 Solandra 25l AYiA A [ HBase 4\, Cassandra 1EJiE/Z/74#, lucehbase B /& X HE— I H ,
Hidk . https://github.com/thkoch2001/lucehbase.

WERARAEY S Lucene, {H/ANJ& Cassandra 111, AU Solandra, 1fi# i Katta, Katta
( http://katta.sourceforge.net/ )¥4 Lucene 75| f£fi# %] HDFS Hr, M4 AT i (%) 73 A =X 2= 4k,
B IERAT AT HLEFIH Hadoop SEAl it o

17.10 Hummingbird #1 C5T

Hummingbird J&JE# G ERAY . FIF] MongoDB JT & [ SZHT Web it & il #AL 3k /4, & BTk 4k
THIHG B, (AR AR, S ANERIEREERZ], HmERS TR,

Hummingbird F node.js 7 & , i iz web socket F- 454 #3126 2500 Va4 o (7138 77 28 & H Flash socket
BEBE Ak 250 WA o X NI H R FFUR IR, MIT 4242, Hudik : https://github.com/mnutt/hummingbird.,

@ Node.js #& Linux #= Unix -F & LE4# 8 V8 JavaScript 5| %69 F4- 3K 3) 1/0 4E

B, EEZRNTHE T4 MEAES, 44 Web IR %55 . € #9i%iT % 2 T Ruby
Event Machine #= Python Twisted #9% w0, FHAEA1EM, £ %H % nodejs &9
M 53 A1 http://nodejs.org/,

Hummingbird fJ5EAET Web I 5 A67E MongoDB 1, JE& it T s 25 RE ). J&T
node.js I ERERIRSS 4y 210 sk P ZE G BTG 3l FEREURE 7 %5 MongoDB 4545 Lo TL45E
IFEAREIERI VIR, E . BEAEN YA NIRRT BT

var HitsMetric = {

name: 'Individual Hits',
initialData: [],
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interval: 200,
incrementCallback: function(view) {
var value = {
url: view.env.u,
timestamp: view.env.timestamp,
ip: view.env.ip

1.
J

this.data.push(value);
}
}

for (var i in HitsMetric)
exports[1i] = HitsMetric[i];

24 % Hummingbird BN Z5 7] LLijiTR] . http://projects.nuttnet.net/hummingbird/.

C5t S 75—~ MongoDB ¥ # ()44 R4k . BN Z 4 Hiaxk 4, ] TurboGears ( Python Web
HEZZ ) F1 MongoDB B A, EACISMINE . https:/bitbucket.org/percious/c5t/wiki/Home .

HZH AR URL SERBQIEE DU, 0T ] DUEAEEE A 1, MBI T
B HAUEBAUN 2 S R TI6E

17.11 GeoCouch

GeoCouch J& CouchDB ¥ #"J&, & Apache CouchDB # 4t ¥ {5 B & 5], Wi H ik .
https://github.com/couchbase/geocouch, [AIIE LA Couchbase 24 ] (HEB 7% H B IF 4 )
Y Couchbase H', GeoCouch 5 — i Python Fl SpatiaLite ¥ % , i#id stdin il stdout 55 CouchDB
AH., HAETRA Erlang 7%, F1 CouchDB HJ£E LB 4f .

IR B RTISIA T A REIEA B LA . & GPS. 7 BB . MR A 3 R i 2,
HFRAE R | IEZ AV 22 0 Hh B L 41

GeoCouch S FRF/FZ AN HLHLE BLR G128, IR s

Q Point

Q Polygon

Q LineString

Q MultiPoint

QO MultiPolygon

QO MultiLineString

O GeometryCollection

GeoCouch F R Mg B(E B R 5], R A (http://en.wikipedia.org/wiki/R-tree ) | iZFH T £
FhHbFR(ZE B8, HLAn PostGIS . SptiaLite #1 Oracle Spatial, R B FH 7 BedE Ay s 384 B (93218
B, WERAI S TUEDE R BRI T

PDX API ( www.pdxapi.com/ ) J&— PRI GeoCouch 241 3uf5], EH|FH GeoCouch Al % Y
FFRC bR B T —> REST RSS9 2 HEHbHESHE L shapefile T3 o 13X #6301 PostGIS
45Uk GeoJSON., CouchDB % #5 JSON, FEARZAS) T A GeoJSON FERHAHIIR K ) REST APL
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17.12 Alchemy Database

Alchemy %4#&)% ( http://code.google.com/p/alchemydatabase/ ) &= ELA SR AR E . &
WEFTLAZ RDBMS, XATLLJE NoSQL. ‘EMJHETE Redis Fl Lua b, ik Lua f#feds. T
Redis, #fls PR EEAE R D, 10 HIG S EAENAE PS8 s FgAE . Al X sk, AR NAEAL
P ARG A RN 2 AR KT, B 4352 3 Redis RIFRI

Alchemy FIPERERI, JRIANTT

Q RS M IR 55 A%, AT RERI N AE .

Q SRR S 48 RFE RAM HRAUAR 280

QO HI3CRF OLTP &AMy SQL iEA], fREFRG I, RN SARA . AHEE 4% SQL.

Alchemy BE Z#FA SQL iy 4% & Mulik . http://code.google.com/p/alchemydatabase/wiki/
CommandReference#Supported SQL.

17.13 Webdis

Webdis ( http://webd.is ) J& Redis /5 HTTP $# 1, EalE— A Web IR55 45, itk
T &% Redis, WiIRIRAIZE% i, Webdis BRIASZHF JSON,  BLAMA L HREABIEAANT

Q 3O, text/plain,

0O HTML. XML. PNG. JPEG. PDF, J:3fifI4& AR e,

Q BSON, application/bson,

Q Redis PrsAE

Webdis 17 A2 E 11 Web il 55 #%, HORIEEA & Ll 32 HF Redis fir4 o HiE IR R 7] 200
ok f&ft ., WRZ Uil RIFEm , AAVFRINEAER, &P uissIics] 403 forbidden i HTTP i
N AZHF GET. POST 1 OPTIONS, B 14:i& [l 405 Method Not Allowed, Webdis 3+
HTTP PUT, nJ LUt arA K B8 E, BT et

curl --upload-file my-data.bin http://127.0.0.1:7379/SET/akey

1714 INgG

HEREARTEN)DLEH, BIERIREE A ) X BB R Y B P A 31 2 5 A R AR . AT
7 NoSQL AHC T H AL AR, ARG M,

% RRDTool il Nagios X 19 T EE FH 1, #2AEH A 08 00 Wit S 45 PR . 14 nodetool
XEERY T HAEE PN Cassandra B, BEAF RERIMIA AL

Scribe . Flume Fll Chukwa 7E43- /i 20 H AL BAIR & 7 AL THEH AR MEE ST A4t T
fECH: R D RERAS TR A A EE rh A B K H AR SCF . OpenTSDB R EHL . k45 Fny R H it
TSR W A SRt 1R
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Pig 2 AE W AW EM TH, T Hadoop £/ F 4 E TR MapReduce 1155, AREAFIR
TEX T T4k, 1% Solandra, Hummingbird, c5t. GeoCouch, Alchemy %{#i /%1 Webdis iX
FEA BN HREIEFRATEE], 24 NoSQL = i (1 R G 5 AR i, TR AE— ), Sk HE
FER K AL . AT D B2 TH . SCHREF FRAGIA R R TR /N N—F . Bl A5 124
>, FHEBEMURRIRE SR, £ T AR, Hih SR NoSQL /™ i .
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73 20 L}

AERNE

QO ZHIFBEE LRI THY NoSQL =i
Q THAFEY-5 L IEA R 1 X 5]

Q JEAS RIS A

O A & NoSQL =

ih P2 BT 3 PR 2 B AR RIS ., 35 AL 25 TR A B4 WT%T Linux . Unix 1 Mac
A0S X AL, A2 (2 24 Windows K922 B

T B Jopt H st FIEALIE. root DLANT T BRATEARURS I B . IS SC P s i
B1E Jopt H it PR S S IT AR, FI P SO SAUR, ATLLEFT L sudo (8) FHIf
Ao F I chmod (1) 8 /opt H SR AT 1) .

A.1 HadoopZLiE5Mii&

AT ] 22 2% Bl B Hadoop Common ., HDFS LA} Hadoop MapReduce .
I A2 b 5 1 o
Q Java 1.6.x, Hadoop J&7E Sun ( BL7E/E Oracle ) JDK T #EFT A
O SSH # sshd, SSH —E%i%é, sshd tAHHIEEk . Hadoop At sshd iE#LHE Hadoop
R
Hadoop RI 3Tt BT sl 1w sl 4R . By Bt T i A 2 Ay £
R A A 2, AELFEERRE, i R sk A Y SO kR

A1 RE

(1) %k Hadoop FaiE /i, Hidik: http://hadoop.apache.org/common/releases.html, 25 A 455}
Hadoop i hitA & 0.21.0, FATEE 0.20.2, XA RUA RS 0.21.0 18 A AS—S I, FEGE
F11 HBase — it A A,

(2) it Ao

(3) fF R SEARA My Ty, FRAEERILE] /opt HRH,
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4) (FIek) ZEPATHEER B S AR 5453 hadoop 1810 LM HR . fF5HEEENT
PG X FEAIEE: 1n -s hadoop-0.20.2 hadoop, AT EBERIEANTEHEECCRY ) H SRR .

Z465¢ Hadoop J&, $UT THIFEARNL B AR

(1) #BEX conf/hadoop-env.sh, & JAVA_HOME AHHN AY JDK., Ubuntu+Open]DK AT,
JAVA_HOME WiZig/usr/lib/jvm/java-1.6.0-openjdk. Mac OS X | gava HOME £k 2
/System/Library/Frameworks/JavaVM. framework/Versions/1.6.0/Home,

(2) $447 bin/hadoop, UNFE S T 1 A0 4 H 00 BH 22285 1 ) R

Usage: hadoop [--config confdir] COMMAND

where COMMAND is one of:
namenode -format format the DFS filesystem
secondarynamenoderun the DFS secondary namenode

namenode run the DFS namenode

datanode run a DFS datanode

dfsadmin run a DFS admin client

nradmin run a Map-Reduce admin client

fsck run a DFS filesystem checking utility
fs run a generic filesystem user client
balancer run a cluster balancing utility
jobtracker run the MapReduce job Tracker node
pipes run a Pipes job

tasktracker run a MapReduce task Tracker node
Jjob manipulate MapReduce jobs

queue get information regarding JobQueues
version print the version

jar <jar> run a jar file

distcp <srcurl> <desturl> copy file or directories recursively
archive -archiveName NAME <src>* <dest> create a hadoop archive

daemonlog get/get the log level for each daemon
or
CLASSNAME run the clags named CLASSNAME

Most commandg print help when invoked w/o parameters.

WA %% 3] Hadoop Ay A1 TiEM, SEEAA gavA_HOME J&&45 % T 1EMEAY JDK I

A12 BYHSEE
Hadoop BRI LIS e84, Bil— T Hadoop J& M AEIEH TAE, v U T X BE LK HDFS :

0 $ mkdir input
U S cp bin/*.sh input
O $ bin/hadoop jar hadoop-examples-*.jar grep input output 'startl[a-z.]+'

AR A DR fih MapReduce 1555, 4155 i i LR o X FE Y -

<date time>INFO jvm.JvmMetrics: Initializing JVM Metrics with
processName=JobTracker, sessionId=

<date time>INFO mapred.FileInputFormat: Total input paths to process : 12
<date time> INFO mapred.JobClient: Running job: job_local_ 0001

<date time> INFO mapred.FileInputFormat: Total input paths to process : 12
<date time> INFO mapred.MapTask: numReduceTasks: 1
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<date time> INFO mapred.MapTask: io.sort.mb = 100

<date time> INFO mapred.MapTask: data buffer = 79691776/99614720

<date time> INFO mapred.MapTask: record buffer = 262144/327680

<date time> INFO mapred.MapTask: Starting flush of map output

<date time> INFO mapred.TaskRunner: Task:attempt_local_0001_m_000000_0 is done.
And is in the process of commiting

<date time> INFO mapred.LocalJobRunner: file:/opt/hadoop-0.20.2/input/hadoop-
config.sh:0+1966

AU 4 **cat output/** *Hfi A% Hh B 2
T B2 A Hadoop MUASA TR L, KMESEXFER «
starting

2
1 starts
1 startup

A13 AnHREXEE

L4t Hadoop AL & M i, —AEZEATHEE A H H45thE SSH 2 localhost,

i

ssh localhost

RGN IR IR S5 A Y AT REPE, BA ves RIANZILNR .

TR s N BE T8 sy, IRSEAT LALRSZE 1o I35, ROZSEAT T i) a5
HYHAUE (TCREE ).

$ ssh-keygen -t rga -P '' -f ~/.gsh/id_rsa
$ cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys

Hadoop AJ LAZEHT i E LA A XBEG21T, 81 Hadoop SFH RIS TN 1Y Java i
(L

N HREA L RIPIR

(1) BB conf/core-site.xml, A FHEMNEREHZ A<configuration></confi-

guration>tp%s:
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://localhost:9000</value>
</property>
</configuration>

( Bid & Hadoop T4 i# 2 )
2) BN conf/hdfs-site.xml, H FHIFHNEREHS <configuration></confi-
guration>Hras:

<configuration>
<property>
<name>dfs.replication</name>
<value>l</value>
</property>
</configuration>
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(BB T, 1 RUITCER . Emi R Z 2 r5 5
(3) B conf/mapred-site.xml, H FHEHNEREHZE H<configuration></confi-
guration>frZs

<configuration>
<property>
<name>mapred. job. tracker</name>
<value>localhost:9001</value>
</property>
</configuration>

( fit'® MapReduce ~FHP 7R )
(4) TSRk HDFS Sl it /0 A 2

bin/hadoop namenode -format

WERE BER T AR Chost A—HF ), ARALUEET—3) OK.:

11/05/26 23:05:36 INFO namenode.NameNode: STARTUP_MSG:
/************************************************************
STARTUP_MSG: Starting NameNode
STARTUP_MSG: host = treasuryofideas-desktop/127.0.1.1
STARTUP_MSG: args = [-format]
STARTUP_MSG: version = 0.20.2
STARTUP_MSG: build =
https://svn.apache.org/repos/asf/hadoop/common/branches/branch-0.20 -r 911707;
compiled by 'chrisdo' on Fri Feb 19 08:07:34 UTC 2010
************************************************************/
11/05/26 23:05:37 INFO namenode.FSNamesystem:
fsOwner=treasuryofideas, treasuryofideas,adm,dialout,
cdrom, plugdev, lpadmin, admin, sambashare
11/05/26 23:05:37 INFO namencode.FSNamesystem: suUpergroup=supergroup
11/05/26 23:05:37 INFO namenode.FSNamesystem: i1sPermissionEnabled=true
11/05/26 23:05:37 INFO common.Storage: Image file of size 105 saved in 0 seconds.
11/05/26 23:05:37 INFO common.Storage: Storage directory /tmp/hadoop-
treasuryofideas/dfs/name has been successfully formatted.
11/05/26 23:05:37 INFO namenode.NameNode: SHUTDOWN_MSG:

/************************************************************

SHUTDOWN_MSG: Shutting down NameNode at treasuryofideag-desktop/127.0.1.1
************************************************************/

(5) Ja sh A Hadoop ~FAPHERE .

bin/start-all.sh
(6) Ky H B ST A 88217 T, HAEBRIAUE 1og H3E R If
PREFER T H &S (LR %ﬁ*é? username, RAYEHL4KE hostname ):

$ 1ls logs/
hadoop-username-datanode-hostname. log
hadoop-username-datanode-hostname.out
hadoop-username-jobtracker-hostname. log
hadoop-username-jobtracker-hostname.out
hadoop-username-namenode-hostname. log
hadoop-username-namenode-hostname.out
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hadoop-username-secondarynamenode-hostname. log
hadoop-username-secondarynamenode-hostname.out
hadoop-username-tasktracker-hostname.log
hadoop-username-tasktracker-hostname.out
history/

(7) Vi) Namenode F1 JobTracker i) Web $£17, #ihik435]/2 http://localhost:50070/F1 http://
localhost:50030/:
(8) 1217 jps I T A Java R, MRNIZSFE R FoGH, R0 REL 6 H AL E AR 21 THY

Java 7% .

2675 JobTracker

2442 DataNode

2279 NameNode

3027 Jps

2828 TagkTracker

2603 SecondaryNameNode

(7% ID AR AT HEANTH] )
(9) #%& PR HF Bzt HDFS i8R 5) «

bin/hadoop fs -put bin input
bin/hadoop jar hadoop-*-examples.jar grep input output 'startla-z.]+'

11/06/04 11:53:07 INFO mapred.FileInputFormat: Total input paths to process : 17
11/06/04 11:53:08 INFO mapred.JobClient: Running job: job_201106041151_0001
11/06/04 11:53:09 INFO mapred.JobClient: map 0% reduce 0%

11/06/04 11:53:24 INFO mapred.JobClient: map 11% reduce 0%

(...)

11/06/04 11:54:58 INFO mapred.JobClient: map 100% reduce 27%

11/06/04 11:55:10 INFO mapred.JobClient: map 100% reduce 100%

11/06/04 11:55:15 INFO mapred.JobClient: Job complete: job_201106041151_0001
(...)

11/06/04 11:55:48 INFO mapred.JobClient: Combine output records=0

11/06/04 11:55:48 INFO mapred.JobClient: Reduce output records=4

11/06/04 11:55:48 INFO mapred.JobClient: Map output records=4

(10) Jyifilday s, %05 AN HDFS $5 DU BIA SO R SE, SREH N AATEN R b i L -

bin/hadoop fs -get output

pseudo-output

cat pseudo-output/*

cat: psuedo-output/_logs: Is a directory

5 starting
1 started
1 starts

1 startup

(11) E M HDFS Lfith MapReduce 1155, BOZAEVLRCAMSCIE R S8 LA A i -

bin/hadoop fs -cat output/part*

5 starting
1 started
1 starts

1 startup
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RS SE R T Do A 2N B oA ¢ Hadoop SERF 4254 it B 1 2 [ - hitp://hadoop.apache.org/

common/docs/r0.20.2/cluster_setup.html,

A.2 HBaseZ*EE5REH

HBase v/ B LB E AL IRANT S

() FEEH TR ER HBase, Hulik: www.apache.org/dyn/closer.cgi/hbase/, A5 4m 5 i} Feft
FaE HJe: hbase-0.90.3, EHEHI: & A1 Hadoop MIASHYFEZRYE, K4 HBase £ — 26K

(2) fi#t = HBase 3C14: -

tar zxvfi hbase-0.90.3.tar.gz.
(3) fl R SEHRA M7 ey, Tk /opt HE.
4 BT S48 1n -s hbase-0.90.3 hbases
(5) Bl & 3 conf/hbase-site.xml, ¥f<configuration.</configuration>%k
e
<configuration>
<property>
<name>hbase.rootdir</neme>
<value>file:///opt/hbase_rootdir</value>

</property>
</configuration>

hbase.rootdir ;& HBase 5 A H 3% . 3k A hbase . rootdir ¢l T /opt /hbase_rootdir,
M\TUE}IB‘ZﬁﬁMﬁEO hbase.rootdir ERIAJE/tmp/hbase-${user.name}, RS EaNA

REBMIER o

(6) )i 3 HBase Hiil 2% i) «

bin/start-hbase.sh

(7) H shell #%4% HBase:

bin/hbase shell

A3 HiveRESERE

PUR A 7 At

Q Java 1.6.x. Hadoop &7E Sun ( BL7E 2 Oracle ) JDK T illiAY

0 Hadoop 0.20.2. Hive figJH 0.17.x F1 0.20.x WA f#) Hadoop.

LHBCE A TRAT .

(1) F#FaE M, Hlik. www.apache.org/dyn/closer.cgi/hive/ . i 5 A% 45 B i) £ 8 MUAS &
hive-0.70.0, —HEHICCHF 44 BAT -bin, BN Java 5 R RT LS E 6 o

(2)ﬁ¢ff:

tar zxvf hive-0.7.0-bin.tar.gz.
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() i ESE AT, Fik$E/ opt H,

(4) BIEERF Sk

In -g hive-0.7.0-bin hive

(5) B E HIVE_HOME #5575 H .

export HIVE_HOME=/opt/hive

(FemY H 6% Hive )

(6) 41 Hive %% PATH H

export PATH=$HIVE_HOME/bin:$PATH

(7) $d7T which hive DMfIINBE ML), WIZREE WL E LFHY PATH:

which hive
/opt/hive/bin/hive

A3.1 BE

fifiik Hadoop #5138 T PATH ., 8{# #apoop_HOME HAEFZFE48[0] Hadoop H 5%, W LLXEE
15 HADOOP_HOME :

(1) BB PR AL i

export HADOOP_HOME=/opt/hadoor

(#8147 Hadoop FYH 3% )

(2) 7 HDFS A/ tmp H 3.

$SHADOOP_HOME/bin/hadoop fs -mkdir / tmp

(T2 F R TREE A4 )

(3) %47 HDFS L1/ tmp H s INZH I SRR «

$HADOOP_HOME/bin/hadoop fs -chmod g+w /tmp\

(4) B hive .metastore.warehouse.dir H3¥ (#RIAJE /user/hive/warehouse)

$EADOCP_HOME/bin/hadoop fs -mkdir /user/hive/warehouse

(5) #5€ HDFS H3% /user/hive/warehouse HE AR :

$HADOOP_HOME/bin/hadoop fs -chmod g+w /user/hive/warehouse

A.3.2 HadoopEERE

Hive fit & 57 78 Hadoop Bt & FEAl I . Hive BRIABC B A1 % 7E conf/hive-default.xml 1,
RO A SR AR T DU S O, i B0k #HIVE_coNF_DIR A LIEIKL Hive fir &
HEA8 M E . R T conf/hive-site.xml WECEASN, 0T LI L Ee e E

Q Hive 46417 SET &< . LUl hive > SET mapred.job. tracker=hostName.organiza-
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tionName.com:50030; ¥ & MapReduce HHFALE .

Q hiveconf EEET = . ¥ hiveconfig A R{EIEL hive F/F . Ul bin/hive -mapred.
job.tracker=hostName.organizationName.com:50030 & MapReduce HEFEFI I
[ SET fir 25842 —FF . hiveconf —IK I LIMEAZAS, Aidfe ARESEAKRE Y,
LS S I E IR i HIVE_OPTS FI1E

ZHIA Hive W), FFiATSHIVE_HOME/bin/hive,

A.4 HypertableR¥Z 5 &

Hypertable $5 & FL% 2245 7 20— il 6, & FBTA 1] glibe 2.4+19 RGUARIRZS . WRAREY
ARG T ER glibe, WIFE 2T 8h 4153141 Hypertable , HARBEIHIEZ ] « http://code.google.com/p/
hypertable/wiki/HowToPackage .

Hypertable [RIFS424E 32 437 & 64 (i~ FE 1) kil 6, AR 045 . rom, .deb. .dmg.
HWAMNASA . tar.gz2 B, ML, kP . car.gz2.

ST A R4S 64 i Hypertable . tar.gz2 £,

() T #B o & A ik . www.hypertable.com/download/ . % 5 A 5 i A4 i BT Il &
0.9.5.0.pre5,

(2) fif i :

tar jxvf hypertable-0.9.5.0.pre5-1linux-x86_64.tar.bz2.

(3) R FESEHRA MG, FRikHE/opt HR, FHWATT .

/opt/hypertable/<version>

WEREH XA EERTL, a2 AR

cd hypertable-0.9.5.0.pre5-1linux-x86_64/o0pt, and
nv hypertable /opt

“) AT SHERL * * current * * .
In -s /opt/hypertable/0.9.5.0.pre5 /opt/hypertable/current
(5) AT DUdHAEZS FHS ( SCH R S0Z bR, Filesystem Hierarchy Standard ), BHIin] %%,

A41 FHSH=ZA

FHS /& Linux/Unix SCHRGEHEAZ RSO L . PR SRR ECE R / et/ opt
i, Bl s /var /opt

Fil Hypertable 3% FHS, iS5 B T4,

() AR AP A (W ia 3R] ) Bifi<userName> : <groupName>H-FAT N IHI )

sudo mkdir /etc/opt/hypertable /var/opt/hypertable
sudo chown <userName>:<groupName> /etc/opt/hypertable /var/opt/hypertable
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(2) iB17 N2

$ bin/fhsize.sh:

Setting up /var/opt/hypertable

Setting up /etc/opt/hypertable

fshize /opt/hypertable/current: success

TEFH Hypertable iy, FHS ARG BB I ACE . Hidi. hyperspace 1 localBroker AR
3

(3) i\ Hypertable 3% FHS, %11} /opt /hypertable/current HRENEIIIAT S4EE,
H SN IZ AT XA

$ cd /opt/hypertable/current

$ 1s -1

bin

conf -> /etc/opt/hypertable

examples

fs -> /var/opt/hypertable/fs

hyperspace -> /var/opt/hypertable/hyperspace

include

1lib

log -> /var/opt/hypertable/log

Monitoring
run -> /var/opt/hypertable/run

A.4.2 Bt&EHadoopFiHypertable
WRRA AT LR & Hadoop, I conf/core-site.xml HAY HDFS Bt & W iZ & iX k.

<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://localhost:9000</value>
</property>
</configuration>

(conf/core-site.xml BINE )
IMAEBEAE N conf/hypertable.cfg:

(1) #iIA hypertable.cfg HAYFA X HDFS UL E HAfsBroker. fs.default.name f&:

# HDFS Broker

HdfsBroker. fs.default.name=hdfs://localhost:9000

matches with the HDFS daemon configuration in Hadoop conf/core-site.xml
Create /hypertable directory on HDFS:

$HADOOP_HOME/bin/hadoop fs -mkdir /hypertable

(2) B /hypertable HEMERR:

$HADOOP_HOME/bin/hadoop fs -chmod g+w /hypertable

A5 MongoDBZi 5 &
M www.mongodb.org/downloads T #Z B iA MongoDB, HH & kL ER#EERS R —
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L. T ENE 64 £ Linux #Y 1.8.2-rc2 fil. WERIREEFEHAMMA , KR LA AL BRI AR
S N AR

(1) R4

tar zxvf mongodb-osx-x86_64-1.8.2-rc2.tgz

(2) R IESEARAHTT LAY, FeVEHF/opt A, SSHANTT

mv mongodb-osx-x86_64-1.8.2-rc2 /opt

(3) BT 555482 mongodb 511 H 5%

1n -g mongodb-osx-x86_64-1.8.2-rc2 mongodb

fic EMongoDB
MongoDB i BRINFIUAE / data/db Hk T o QR BIAE SR, T B RIFBRAFAR :

$ sudo mkdir -p /data/db
$ sudo chown “id -u’ /data/db

AN SRAE Y H A7 MongoDB 0di SCf4, il /opt/data/db, A LLXFEM

¢ sudo mkdir -p /opt/data/db
$ sudo chown 'id -u’ /opt/data/db

AFECMERS, SCAHEE H M0 - -dbpath BIZEE 4 MongoDB, 80k :

bin/mongod --dbpath /opt/data/db

A.6 CouchDBZIESEE

BN CouchDB, B CT B 4%% Erlang A1 Erlang OTP,,

Linux 1 Unix [%% Erlang #ER& 54, Mac OS X A RIS brew (http://mxcl.github.com/
homebrew/ ) %% Erlang., Windows [ fi filj 5.4 5 204 %% Couchbase [ Couchbase Serverl.1, Hb
3ik: www.couchbase.com/downloads, ‘Ef$% T Erlang Widnows iz . CouchDB i 45 HiAth— 245
A RAE Windows %% Apache Couch AYULHH nf DATEX HLARH . http://wiki.apache.org/couchdb/
Installing_on_Windows, H:H1434E Erlang i &30 9R

Apache CouchDB “%Z 3¢ {1 K Z 8V G &8 A, & 40 U W] A] DUAE 40 T Hb bk 2 3]
http://wiki.apache.org/couchdb/Installation, CouchDB )5 1)/AF] Couchbase t AiFZE-FH#4E T
kAL

T S 43 22 B U I AR FH T 22 2 kil OO o AR SR 20 9 A B A SR AR R, RS 1 PR
ARUL, DR T DAE R AR CR it e . T IR —A 0+, FRATIE R 4nful ¥E Ubuntu 10.04
4% % %% CouchDB,

Ubuntu10.04 B9CouchDB;iE{X g% 3L

7E Ubuntu Linux FRICIZ 222 CouchDB 1] LIS B8 T I TR
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(1) LB ¢

sudo apt-get build-dep couchdb
sudo apt-get ingtall xulrunner-1.9.2-dev libicu-dev libcurléd-gnutlg-dev libtool

(2) ZKHL xulrunner A :

xulrunner -v
FRAIPLES | Ubuntu 10.04 %2 Mozilla XULRunner 1.9.2.17 -20110424212116,
(3) £%E xulrunner

FEE SN S, XS A AT HEA £ xulrunner FRAS »

sudo vi /etc/ld.so.conf.d/xulrunner.conf
(4) IR AAT

/usr/lib/xulrunner-1.9.2.17
/usr/lib/xulrunner-devel-1.9.2.17

(5) $447 1dconfig:

sudo /sbin/ldconfig

(6) ZREXIRAS, ATLAM] SVN 5L Git:

git clone git://git.apache.org/couchdb.git
(7) EAVRAS H 5%
cd couchdb

(8) Bootstrap 2 :

. /bootstrap

TR, WERBCGD A, IRAT R 2B, INSTALL . Unix SCHHIA T T ARSI, 53

ST eI Ty

(9) B :
./configure

(10) iR e .

g aclocal, i3 N: sudo apt-get install automakes

make && sudo make install

(11) BIEE—1% K couchdb K.
useradd couchdk
(12) & CouchDB H AR couchdb HIF .

(13) 122k CouchDB H sl 4: couchdb M.

chown
chown
chown
chown
chown
chown
chown

-R

couchdb
couchdb
couchdb
couchdb
couchdb
couchdb
couchdb

:couchdb /usr/local/etc/default/couchdb
:couchdb /usr/local/etc/init.d/couchdb
:couchdb /usr/local/etc/couchdb

:couchdb /usr/local/etc/logrotate.d/couchdk
:couchdb /usr/local/lib/couchdb

:couchdb /usr/local/bin/couchdb

:couchdb /usr/local/var/lib/couchdb
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chown -R couchdb:couchdb /usr/local/var/run/couchdb
chown -R couchdb:couchdb /usr/local/var/log/couchdb
chown -R couchdb:couchdb /usr/local/share/doc/couchdb
chown -R couchdb:couchdb /usr/local/share/couchdb

A7 RediskR¥ESBE

ST HI R4 Redis.

(1) FamBrrIRERAS, Hilik: http:/redis.io/download. 45 AR 45HH B iRAE 2.2.8.
2) fRIEYE: tar zxvE redis-2.2.8.tar.gz

3) B 503 /opt HF: mv redis-2.2.8 /opt

(4) B .

In -s redis-2.2.8 redis

(5) Gt

cd redig
make

(6) make test.RHfiiA,

A.8 CassandraRiE5HE

Z MNP B4 Cassandra.,

(1) FEE_HEHIF & il . http://cassandra.apache.org/download/, 25 A< B 5Bt WA &
0.8.0-rcl. T#E XM N: apache-cassandra-0.8.0-rcl-bin.tar.gz.

2) FRIESH -

tar zxvf apache-cassandra-0.8.0-rcl-bin.tar.gz

(3) F R sh ) H s H 3¢

nmv apache-cassandra-0.8.0-rcl /opt

(4) B4 N apache-cassandra MRS )47 Cassandra ) H 5% :

1n -g apache-cassandra-0.8.0-rcl apache-cassandra

A.8.1 HfcECassandra

Cassandra 1@ 34 X conf/cassandra.yaml &, KEl/rBRARCES TS SR, H
ZLHfiIA cassandra.yaml HA R H EEFELERT
AN E S ) SRS

# directories where Cassandra should store data on disk.
data_file_directories:
- /var/lib/cassandra/data
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# commit log
commitlog_directory: /var/lib/cassandra/commitlog

# saved caches

saved_caches_directory: /var/lib/cassandra/saved_caches

F#54 sudo mkdir -p /var/lib/cassandra B3 /var/1lib/cassandra, WiffiZ H3*
B T YRR, LMEZEFT Cassandra HERE ] IS X H %,

A82 M Elogs

log4j IR 55w )@ M BHYESCIF 1ogdj-server . properties W1, Logdj f appender U7 I
s

logdj.appender.R.File=/var/log/cassandra/system. log

Wik H % /var/log/cassandra fEAEIF IR E G Y G RR , LIEIZTT Cassandra #21] LIS
XANHE

A.8.3 Cassandrajffgz it

T2 R AN

Q Java 1.6.x

Q Ant 1.8.2

Z MNP PR 2% Cassandra JAY

(1) M http://cassandra.apache.org/download/ 25 87 19 FF & IR IS . 4 5 A 5B A AR AS &
0.8.0.rcl,

(2) fFL IR

tar zxvfi apache-cassandra-0.8.0-rcl-src.tar.gz.

(3) BT Ant BRI -

ant

A.9 Membase ServerfiMemcachedZ 3 5 &

M www.couchbase.com/downloads T ZAHSCHUA . A AT =ASAFERIRATT LLF 80454

QO Membase iR 55 #&

Q0 Memcached IR 55 %3

Q Couchbase IR % #%

ME T RAE T 2Z0E SR E R G0 Membase, —#EHIA S 403, F A Mac OS X /R
e

DU 2385 Mac OS X A6,
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(1) Mac OS X it Membase FT 1%, zip £, SCF/E: membase-server-community-1.6.5.3.zip
(2) b4 -

unzip membase-server-community-1.6.5.3.zip.

i PR 5E R T Mac OS X A%20HY H 5% Membase . app .

(3) ¥ Membase . app %313 /Application H e H T ARAE N FFEFH HFF.

A.10 NagiosZZE5E &
A HABAE Ubuntu | IF RS % %% Nagios. #2417 5 2 [ Nagios CHY, Hillk .

www.nagios.org/documentation,

NIRRT Y -

Q Apache 2

Q PHP

QO GCC (http://gec.gnu.org/ ). ZiiFas M IT %40

0 GD kAL

Z IR T B AL PR T A o

(1) %%% Apache 2:

sudo apt-get install apachez

(2) %% PHP:

sudo apt-get install libapache2-mod-php5

(3) %4 GCC R & A

sudo apt-get install build-essential

(4) %4 GD JF kA :

sudo apt-get install libgd2-xpm-dev

WA —1 4% N nagios WP SRiEFT Nagios #t#. 7£ Ubuntu A& nagions FAF
W

sudo /usr/sbin/useradd -m -s /bin/bash nagios
sudo passwd nagios

(WA, F—MH nagios. MATTEHERE AR FHXRIIN, )
A3 nagemd 41, SRJFHE nagios Ml apache P HEBASINENIX A4 HE .

sudo /usr/sbin/groupadd nagcmd
sudo /usr/sbin/usermod -a -G nagcmd nagios
sudo sudo /usr/sbin/usermod -a -G nagcmd nagios

A.10.1 T #Fn4miENagios
GAEIA WA A, FRan T RN 0143 Nagios:
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(1) F %% Nagios Core F1 Nagios Plugins, Hilil:: www.nagios.org/download/. %5 4450 Nagios
Core U4 /& 3.2.3, Nagios Plugins fiA & 1.4.15,

(2) fifk R4 -

tar zxvf nagios-3.2.3.tar.gz

(3) #EA nagios-3.2.3 H3%:

cd nagios-3.2.3

(4) Bt & Nagios:

./configure --with-command-group=nagcmd

(5) G

make all

(6) %%

sudo make install

(7) %242 init A ;

sudo make install-init

AAHIALT

/usr/bin/install -¢ -m 755 -d -o root -g root /etc/init.d
/usr/bin/install -c¢ -m 755 -0 root -g root daemon-init /etc/init.d/nagios

*** Tnit script installed ***
(8) LHEREAI L S A
sudo make install-config.

BT,

/usr/bin/install -c¢ -m 775 -0 nagios -g nagios -d /usr/local/nagiocs/etc
/usr/bin/install -c¢ -m 775 -o nagios -g nagios -d /usr/local/nagios/etc/objects
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/nagios.cfg
/usr/local/nagios/etc/nagios.cfyg
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/cgi.cfg
/usr/local/nagios/etc/cgi.cfg
/usr/bin/install -c¢ -b -m 660 -0 nagios -g nagios sample-config/resource.cfg
/usr/local/nagios/etc/resource.cfyg
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/template-
object/templates.cfg /usr/local/nagios/etc/objects/templates.cfyg
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/template-
object/commands.cfg /usr/local/nagios/etc/objects/commands.cfyg
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/template-
object/contacts.cfg /usr/local/nagios/etc/objects/contacts.cfg
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/template-
object/timeperiods.cfyg /usr/local/nagios/etc/objects/timeperiods.cfy
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/template-
object/localhost.cfg /usr/local/nagios/etc/objects/localhost.cfyg
/usr/bin/install -c¢ -b -m 664 -0 nagios -g nagios sample-config/template-
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object/windows.cfg /usr/local/nagios/etc/objects/windows.cfg
/usr/bin/install -¢ -b -m 664 -0 nagios -g nagios sample-config/template-
object/printer.cfg /usr/local/nagios/etc/objects/printer.cfyg
/usr/bin/install -¢ -b -m 664 -0 nagios -g nagios sample-config/template-
object/switch.cfg /usr/local/nagios/etc/objects/switch.cfg

*** Config fileg installed ***
(9) B H AR :

sudo make install-commandmode
s

/usr/bin/install -c¢ -m 775 -0 nagios -g nagcmd -d /usr/local/nagios/var/rw
chmod g+s /usr/local/nagios/var/rw

**%* External command directory configured ***

A102 EE

(1) BC & HEE

(2) MR AR e B S

sudo vi /usr/local/nagios/etc/objects/contacts.cfg.

BB nagios@localhost BUSAR H 11

T JLAEHC B Nagios Web FH :

(3) #8 Nagios Web It B U244 51| Apache 1Y conf.d H¥: sudo make install-webconf

/usr/bin/install -¢ -m 644
sample-config/httpd.conf /etc/apache2/conf.d/nagios.conf
*** Nagios/Apache conf file installed ***

(4) BEE 5 Nagios Web FHH HY K-S -

sudo htpasswd -c /usr/local/nagios/etc/htpasswd.users nagiosadmin
RS PORR I ARSI

(5) FJ3 Apache:

sudo /etc/init.d/apache2 reload

A.10.3 RiFFNRENagiostHt

ATE AT www.nagios.org/download/ F % T Nagios 14, WA 1.4.15,
YiPEL RS Nagios Tl FO BRI .
(1) filf R4 -

tar zxvf nagios-plugins-1.4.15.tar.gz
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() FEAFEAH ¢

cd nagios-plugins-1.4.15

(3) B :

./configure --with-nagios-user=nagios --with-nagios-group=nagios

(4) G

make

(5) %%

sudo make install

XA Nagios MHELFRL LS4 T, AT LIS 8h Nagios 1o HABRKD B X A FAEE, Al LABEE
‘B3R : www.nagios.org/documentation | f# BT Z1EE

A.11 RRDtool®R#EZ5BLE

ARATA-FAATFE Linux 1 Unix | 423 RRDtool. %% RRDtool F5 2 SVN & F' i . automake .
autoconf Fl libtool,
JEA 42%% RRDtool UF -

svn checkout svn://svn.oetiker.ch/rrdtool/trunk/program
mv program rrdtool-trunk

cd rrdtool-trunk

./autogen.sh

./configure --enable-maintainer-mode

make

sudo make install

A.12 MySQL%ZHandler Socket
Handler Socket i& T MySQL 5% S.x A, 2T .

git clone git://github.com/ahiguti/HandlerSocket-Plugin-for-MySQL.git
cd HandlerSocket-Plugin-for-MySQL

. /autogen.sh

./configure --with-mysgl-source=/root/install/mysgl-<version number>
--with-mysgl-bindir=/usr/bin

make

make install
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