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NERHHANEAZ M ZR, O SERNEETE, WS al M TR KL a b EdE,
USCAE S, RS E 2 AR Eds, Wi SRR AR .

=118 (Velocity) | 2 MBS 7= A2 5 1 ST VE A BE SR T m i, 20l DLAE R i i 5 7=
A, P K AR B AR A AT SIE B i

Z 5, IBM XAE 3V (%A, 307 Value IXANERE, BN E 2 AR I EUREFR A A S
5, =e KBS R E MROTE 1 SR 26 80ds T BEAT iR P2 A 55, il & HIE & 7 1)
AU P B E S UHMERE B .

AR LLE 1, WA 4V RRME R R =2 s th 2 s U RR, 25 A0 REdE ) —
M3ER.

AT 204 & NE U K, A& 4 0 A & B 50 % T2 CASBE 5 R A7 i A0 A 2 4t
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), ATRLE BIREHE AR 4R AR o

(1) AZEEEYREA, 12 AR

GiitFKATUE I s SRAFE I A RS B VE B G R BE AL 38 I K iE e &, (H S REASL
= IMR RA K BEYUCRFIG T ERBIRY), BONBARHE 2 B s i 3208
(HiX g — %3810, RAEATTYEEM 2t &5 EdE S0 TR, EARFFETZEA
R I . RESE 38 A BN P X AR 34, R FH B 25040 19 77 7%

(2) AEFEHaTE, WA

B2 Dy, B2RARLFERAGE R EEE . oM “CREEE” FAraefsE
i aakl, JHER Bis T EARES BRI, Aok B 2 R . R s ) ) B
LR B AR FRE A . REAEACAEIRNIA RS0, Wik IRAT iR Se ks
Wt kg ) RGO BRI 2 — N = T B 115 R —— {2t (6] 3 0480 72 5%
HARFIH . MEEsE b, ISERfEE RN, RHEFENFYRITE S T R .
BLREIRAT KA iy R i Ak, TRELN ZAE — FbRifEag 42, A Dz 2 v8 738 5 1 -

(3) ARBERKHR, MEAHLKR.

EREHEEAL, RAADIEFIEN R T ENREA, meEitEdEaae “KB” . 3
2 TATTHR B — D ILR I R A7 R, AH I Z T DA B 3R A T4 F2 TR A0 Tl A >k
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F1E #

E/NEE I A, MOCR R WS A R, (HAERBHKIT ST, MHIKRKBEGER .
LN MR &R, AT LALLARTE = 5 . EIRGE. BRIt =Y.

KRB R K R AR B B, 1 HAN S 52 W52 o 2 SZAEAH QK AR 70
BriZeE it b T A2 KA HIAZ O o

1.2 RBIBERHRORGEE

HEASK, AL EAMEH ATM JLEGR. BOTHEENEE, d2E RSl EEE, &6
HAT KR E, AKFETHERPIRABIEEN R F 5. 550, RAM
RITATE . RABIEFEE R R R 4, E T 2R . B0 2dE R o —
MRAP A SHI—K, EAMERED 7 ITORPIAFE A, 1 BRI E A RAEE—1
fE, ZAE—3UES UMRFE . RPE ST wfe e h 3w, TS — M RuEJC = X
kS R BRI R BB MR, R DIEE RSP FERER X R R, KATUEEL
GiE 1 45t & i)iE 5 (Structured Query Language, SQL)RFEIA R R A1), KRB EHE
NAFE A AR R 7R R,
RABYEFER Y — PN EEMSEFH S . FHEHEEE — D HSEHE RS E—T
TAEB T 4E 2000 1 58 B 4% . —HERAEB I E — > TAEB o (unit), /E— > TAES# T, $##
YEWIFT A 0 — i 2, B MOIF R .
NLFF AR AT EE e, E9R 5503 I 75 220 R 9 Rk 9 ACID HIFFME .
® i fME(Atomicity): —/PHESEMSEAR, LT O e BEGE . AEAR A A
I—AERIEOL T, MRS5S I T A B B RO 0 204 iU, 20as N [R1VR )
HREHURATIPIRES

® —F4(Consistency): —/NFH 5 MNAZ IR A € AEEIE b HFIASAR 1 & M (9] i 5¢ 5
YL 58 T — NI FE SR, RN T —EHPIRES . — 8 HE%
KRy € AEEE A e B2 R

® [FEtE(Isolation): 7E[F—/HEir, wIgEH ZNF5HRKPAT, MEENFHFZAEN
RIMAMALIAT o FBATHUPAT — RV F 55 HI AR N %S [F] T I AT efl. 7&
—DNHEFZPATHIE RS, BRI EPRS AN Z W R =S A A E S A
IR F 55 DAZAS GeFRAE [F) — DA -

® i AME(Durability): — M e B FH ST HIRUR M iZ 2 FF AR . REZERSINE R,
BT ECHE B BT AR BT L UK ARATE oK. RS R RGBT, EHETE s
FERG )G, B PRk ge ik 2 2 555 I 4 R RES

KEABAEEEA A o PEE R X EdE E s E Mg, T ANERIEZ AT, B2t E
XM KR, EEGANRIEREE, REFEEER—3E.

Al R X A B A — Rk . B[R A =T K. IR R A B gE 75 oK B = i,
MEA 2 = IR S5 A ME e fabr AN a] St , IX 2 HL R [a] b B A x(Scale Up). BT AT K H IFAT
BIREESR, w2t A ARSI RS 4, 1 HIX AP 4720008 et R AR 25K s A B
Pk F a4 AT Lg%, HpliAZ sl AR .

.................................................................................................................. > @




9

%j(ﬁ@ﬁyxﬁﬁﬂﬁiﬁﬂ etk

WA SRR, MRS, WA EEES T, 2R EESRE . A
FRACHE, A5 A RAT 28 B HE J1AN Wi 8 ok

20 3K, CPU WitEfesem 1 3500 fir; WAFAEEL RIS T IER] 1 JERE 450 J150
Z—M 360 iz —: ETMBHwEeE 6 MNAMIN L %, meEtsrsilBaTE.

7, NRAFEEE FRe R g sE, HARIEAE R A Hm g K. X5 TN,
Fo 5l B IR A48 WX 28 DL K2 A SR IE I I (1) v o & Fe B R o< o R ) 2 B e LS5 T 4F
BN AZ LG T 32 AT, 175k R 22 1) N BE 0514 AT SCBC I (A F A\ B 5 S A, 1
RFMBERI R TE, AEZY AT E G AT BE 24 /N AS [a] W 2= AR S 30

W BRANE — B XA EEN N %5 Facebook & HL T 400 125K K, FrEfifigss
[A)EIL 100PB, &K A&AR HIHTH BT 60 145%, B M7 6 =S a8 10TB; Twitter — K
FEAE 1.9 GRS, HEGIE KA HEETA 35TB, Google — kAP i 4l sl i
25PB; YouTube — K _FARHIAMLE K 5 JT /A +eeeees

AR dE AL, MWNFIRIKYCN KB, MB. GB. TB. PB. EB Al ZB, #HH.Z|f]
a4 A 70N 1024KB=1MB; 1024MB=1GB; 1024GB=1TB: 1024TB=1PB; 1024PB=1EB;
1024EB=1ZB. HA 18 &2 it MB 176048, GB /764X, B IT FoRM P & g, &
IBENT TB AR, MELLEIER PB. EB BHARIEFS .

JRAEREER [ HERE, mH TSRS T, HZ, W RMEAEFE A
KE, FrEAWrih T2 2] 5 B B W RS 2 R A TAT I . e T BUSE I Be T 9 — 1> K
TINLZS, PIRe iR FREAS B tERE . AHELZ R, PEBE — M /N Y AR &5 23T AR AR B
—HAEOL T, MATFRIAERSE, KPP REAE . Ha)ihil, NixfEsath oy Rat g
EZfEEPINLES, MARIRE S — AN R R — & B ot KBRS %5 L

DL KRB EEFR, AT RESCIE A R KR YN 37 5

SR Z N 5, JUHE TLIBEMAR N R0, HEAMGERAT b 55 S5 X i i1 — 2k
AR ER, 1 A HEE 0 m mT M DL R T i A SRR R &R . [Rlitk, NoSQL
B R E A, B E NAS [ S 3 5 BR 1 B A A i S5 A0 B 28K, & 546 48R
FEA RS EAMER, M HN A S E Mz . #li0, Yahoo 2 mlilid #BE A& 4000 5
i R 55 %5 1) Hadoop 7%, A LAAFAgAIALEE Sk 4PB A, BN A sU20 0 A B s i
AT fE . NoSQL idis FEf)) iz, ARER T —FhERVER (1) 53k .

13 8 ITFE 7 kR

EREAESEE T, SR8 LAt GB ZalEiEks] PB 4], WKEER G 1HENCE LIk
fifs 5 A0 PR U0 SRR A ) B s ME— TR, SR R R SR B R X i e i AT A7 i A AL
Frbh, RARAY YR = RS A R & .

e R 28R E RGN 1 R E 2 s, K RP E(Scale Up)iy 720, BIAIE N
PDLasfie, Ml e LR R YR EC e, SRR 8. A IX R O E/T A 1.

BT 3290 1 R EAE A7 & 5 1 5 R G0 5 K A [ 4 2 (Scale Out) [ 5 U F R GinT 4
Jett, Bdt B npLAs 2 H KSRGS K FP R RE J1. SUbXhg, X145 17 il Ab 2 i ifg = 25
T Bl ik £ s 53 Fr (Shard/Partition) SR 64 247 D) 43 0 Bt B 25 LA 25, Il 50 0
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SEHL ARG AKT P JE
HET, KRS T 5 AR Gl 2 K il i A AR 55 28 RAE WA B ), RETil

Al A . B B R — i Bl EHAF 66 7E 2 SR, DLORUEEE 78 i s 5 &
5 MR AT . MNEHE Sk T LIRS 5 — AN kb, BRAT BASEInise e IR, 27 v Al
PLIN AN A B A e B B BE S G 3T e B, BRI N 1 s E I R A 1, T BAEE
e HL IR B E R

U 2 i R M e ] fRAE G ) — 30 . B TR EBIRAAEZ D RIAR, EIRK
b o} 50 AT SR, G e] DR IR S 1R — SO R RS S i)

A LS 0 38 AR RV E VR — A i ¢ &R o 35— R ) 2 key-partition B
HIFE L o s WS BB o3 s (a], s, — R B E 2 aRIC KA A gL
& partition-machine WS, FEEHE 7 Wi 2 FEHLZS . Bl — S BIPLE I 0T LA 2
ANEHE

TEMCEARE 7 i, AR key-partition 2% &, K5 2E KPR B 2 208 7 v, 28 )5 FH%
{8 partition-machine BRI OC 5, A8 70 Fr 474 200 B B BN AR o T AR ASCEAE DT AV
b B A R FE D SR M Get(key), 1 SEHR4E key-partition BREF R 2% I BE 25 Fry AR5
FAHR partition-machine ¢ 53K, AT CLR BWR S P 3AL45 47 1 12 26 50 dE . < )5, BIAT AR
LA BEHL AR 12 HL key X M) value WZF T -

BRI A AR E R Ie Ao i SYa R e XE TS A ROV, R D9 T Bl
LG Ay BRI EOR 2 5T key-partition BRI ¢ 2R, R, WA 20 i K SCHFF “ B 5 & 1) 7 (Point Query),
RIAR HE e sk 10 i (key) SR IC SR N2, T GIESCRE “JEE A7 (Range Query), H45
EACR W ERVEE, — R & A R IFIIE K. REUSA 0 LR ARG MRE, KZ
# KV (key-value, FE{E)Fhi& RS0 EF CFF XA 77 7

SR R, el R GENRE AT LU FRF R S A, A DUSCRR el &l . e
g R E R T IC R F A THE Y, A e EHE R F 8 A e B ] = ) o B TE o s
BAEAE 2 R AAeEE P 8B A BRI A id k.

1.4 BUEE—M

ERBIEARGY, NIRERAWVHYE, SRR EEZEIA, LA

R, FIRSREIE N EE f R, Hal &k 7 AdE —8tkm i, BIE—8dE 0 FEL
MNEIA . EHRABERT, W ReEEdE —sE U EE, RIEA6E Rt /MB Al H &
Bk, QM ZANRIALYE, &5 20 8dEMRAZ 2 — .

CAP. BASE. ACID &G54 A5 & o A A EE T 2l — 20t 7 vt E 8 5 )

141 CAP &N

CAP /& X} Consistency/Availability/Partition Tolerance 1] —F f&i#K, CAP J& XS 7041 X &
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g 1 =R EEAT T IR V348
® M (Consistency): 7EAMAN ARG HIPTA RIS, 7ER—ZI& S 2 A R
(G F T A =1 s 07 19 [8]— 1 g5 1 2dis B AS)
® ] (Availability): fEFERFH, —#lor A ISR G, SRR 1 b RE i b
257 i 52 55 1 SR O 25040 B 3 2L & s Al )
® /i [X 54 (Partition Tolerance): MEEFRZURM S, 70 XAR ST X5 @5 FI R FREEK
ARG AR AGEAE DT BR N IR BB — 32U, SLEMRE KA T 0 XEENL, Yais
ATEEEAE C A A Z [A)fhH
CAP JE N2 HE X T — AN K 3 A B RGK UL, CAP = AMFRREATT AR, F—14
RG22 HAe LI P IR, 10 208 T 5 = AN B R ORI IE HAR S SR 2 . B 22
2 AP, 4 CP, 5 AC, {HEALFTE CAP, W 1-1 FiR.

Consistency Availability

Partition
Tolerance

1-1 CAP [ENRE=

AT LA, TEMEIREE TR, 75 BN 2E o X R AN AT B i), it DL R GE b 20
BN X B, T2, —BRAAERFS ST, Wit KA REE, 220 ImA
7E AP A1 CP T AL S, ARl GG .

E— Mo RGEH, WREGETCEIA, B2 RGE Lemii e m—e &0, B—
AEHE, AATRERAEFIEA—BUOENR . i, REGHE C, WRBRINMEZD 5 X B P,
BRE ARG AT RE KA MG DO, W S HLIL R IR, s R S SR S G AN w15 1],
SRR, AT A BRI 20T, BIfEHIE R TR 7 CP 5#%, {H CAP AT [FIB i 2

MR RGHEIEABA, BE—OEdEA 2 A EEARNZS ERRARIA, SR
R 20, E—rZ, Plgs 1 EXRXAN ST 7R E, XA E NS 2
FELEINLEE 2 b, A EIARGREE—E M. EMNES XA ZH, LA, 15
HHFDRERMER T, KETMESX, SHHEEILRTEEGE, X, RIS
ATE C B0 A Z B AESRE . R A E RG] MEREGER A), AT TiEWL2E 2
b B A v SRR B IR IR R SR B, R E R UEGE — 3 UPE(C), PR AR — L
ToEl. MnREFE MRS C), 4, MG LSS IBAE 4 8 F20 3 — BeRE




>

F1E #

AT, XFTHLES 2 s B 40t BUE il Rk, e, AT EERIEREE A). FTLAA SR
W —A~, WASA DUAIIAE 7 b — AN R A E AR, a2, B4 AP, EA4 CP, (HASA CAP.

ST amRG RN, TXEHEMERRARLGER, BrUERT B AU AR
ZiF, RN —ECE AN AT FHE AN RS By, AR BEm—EUE,  Es RS T A,
T 3 B v n] T 2 2 55 — 3k«

IRATTAT LA — B A% 40 5 2B FE ) ACID $5E, 7€ CAP =&, 164 % R EdEE
R CA AR, Bloa—3thE. Ml M, 50 XEEEINRAERZ AR, 1X2iE
R 3 A AR P rl 4 M Z IR AR R . 1] NoSQL R4 8 567+ AP (K&, Bl alH
PER Ay X 25851, WRREE F W n] YR S T o o, oo — B . X4k 2 4L
FR R SR, ml P B SR RS, i BE — S EE R IR AN E, NoSQL &4t
KRG — A AR I RS, IEREMN T X—ISE 7R

25 7 X (P) B AR AN KRR @M, (EEIARTIE R RatH, KB ZEN/MERFF. DAk
N R R, BATHFAMNZN 15 B MNER F AR M AE BT Z WIHUE R THGTE A Bl 35T C,
7ERZH0E A BB X PRI T, 182 T DUR AT RESRIT AC P, I & 1F i3k CAP
=R,

AN EURATRE, BIEWITE AC Z A B E, WANRIZ R HR B 7 B R 4t
BAATE R, BANRGE AN A & C, BARC & A, MENIZERERGEPHFENHE
WT RS, HZENIZEANFR RS 17 8CE 75 A R 12 1] 3517 R0 10 22 S A0 i 4n ks &
B4, BIA]REXANE T R G0 KBUR A B4 5eig, TEARE M REGs T, GHAS A £ 40 R
ANFE R EL S NG . i, CAP =#IFAER4a0 i E XA S A, AJULEEREE —EMAE
FRESESE, BRENEEZ KRR TS

AT LA 1, CAP FIMERRIE R AT HLK . fE4e K2R K=MK D X ITEE T,
RZR AT REIRIE AC &S, HEVKZEUIEN T, HFE CAP =& 1T, HEREMETIX
if, RGN AZRE TS IR H X PRI X AT IE R AL BE, 75 2% 4y [X 37 5 3E N A 1 9 [X
PR, R, TIRES PRI RatielE, &5, EMNKyXFkGE, et TE 5,
BNV HE i — 30k, 80 TR A DR A P2 A 4 R

142 CAP 5 ACID

k% CAP 5 ACID Z [HIfFEMI R &R, H5EH N CAP Fl ACID M&E#MEL S T AR C, H
e BARE SCHERTAE, Hk, i CAP ik A i, fE—EMRE L, &5 ACID H
I ER T 23K .

CAP 5 ACID W& REAMAQE 8, HE, MERS AR, ACID H1 C 51
e XHEEAE —E 2R, 1 CAP H11) C F8 02 20 1) 98 — Bk (2 B A AR IR T 5
A, FTLL, AP CAP #i) C HE 8L —FF, B CAP #1f) C & ACID #1) C
AT o6 8 XT3 FEHBMS 2 XIEE T, ACID i C BT EE R 1) — 80 20 5 ik R
WERT, BTLA, fEMZEr X fEd e, fEd — e FEBORIKE ACID A ER 11— 30 .

M IS 7 XS, ACID H 355 R RE7E 2 AN X R AN X3 T, BN $ 5
I H AL B RIEAE, 128 or XA, IR TR A, BT bA HBEZE RN 70 XK HAT . G
B2 XAERTT UL BT ACID A 2 #FF AL (D)iRlE, B X, R
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oy X R L RF AIC K, W R SR DR HEIX Leid sk K i ) ACID —HMEA RN, I
BT,

1.4.3 BASE &N

KA E RGRYGN ACID JE N, RS TSR —3ME. MR H AT T
[ = A7 R 40 NoSQL 24 %44 BASE J5 . BASE J& I HAK R80T JLI0.
® AT ] (Basically Available): fE4EKZEIS [N, RGAT ATAVIRE, FOVFH/R
IR, BT DARR O EE AT A
® FUIREEHE LMIRA(Soft State): J& i B RS A B RIEAT B I 2138 7€ 4= R K5 [
A, A DLBRAR N 2G040 T 45 IR 75 (State) F T AR 25 (Stateless) 2 [8] 1 H AR A
® & —3V(Eventual Consistency): 59— EPEA b, & —F0M: & —P gy —2iE,
JRE FOREBANERAT B 208000 (R — 2R 20, (H2, E4EREE DN, &%
SR B —HUPRES
BASE 5| 5 ACID JE A 1R K2 5. BASE I bt ot — 3 kR g s FtE. R
EIAE R ZH NoSQL A4 K40 T BASE JE N, {HREA —SEAER: NoSQL 245~
RGN KBS R IELE MIZ R4 3 ACID HitE R g, MRS, 44 BASE 5
N, {HEEESCRE ACID JEN, IXFE, SaT AR & 5 B AL, 725 2 (a1 EE 7P .
ACID 53 8 B s 1) — 80, X ARG v r B . M BASE B Rl M, 551k
B om— B E S, X2 ELER AR T R A SR RSt —APe ok, JUHE
IR S A & —3tE. ATLLUE, ACID i1 BASE J& 02 7F B $e  CAP Mg 2 g% T
arfe] Xk 4 AT PR AN 5 — 350 O PR R S A AN [R] ) e L S

1.5 FERABIFEZAK

H AT, EROFIEREIEE AR R ST PR AT . F 30 n0 KREdE SR T
LA R R .

— R R AESE R LA EENV 53 5, A T A EE A G 2 A HE E R A PR T I 25 0 5%
HICEMAER TB 2t PB Zuff &8RRG L. b, M. —SsmA k53 5.
HPAT R TR ERVE M. HPRR . BUEGES, XREFENR A, &
JESET A N, G, —USEATFEME B AS 5 G IRAT, S AR N KRB S,
BONE IR SLEE R, IR T8 = Rk %S . B E R 3R ) HDFS. MapReduce.
Hive 5.

J— ST R SE AL FENL & 37 5, BN T L SERFARAS . SERPIT AN ERAE, Xk g%
W, i RURRSERm N, PR S iE R, AR 2 NS TN, I B R
A 5C e LB T S E T ARy HBase. Kafka. Storm %% .

X BB A X B F R R A, BEXIX B EOR R, fEA S 2 2

(1) HDFS.

HDFS /& Hadoop %0 7IH , 2%~ Hadoop 1~ & #4715 U7 A (264l 7EILZ




5

F1E #

F, ZR#EF AR MapReduce. HBase 57Tl H Wizky . &2 & T8 B ATE #1704 =000 1F
A5t

HDFS & — N A ER RS, &G A& EMRUHONLE: L. HDFS fefe itk G
B vim, JEEIE S RIEEREE LR . HDFS B T —#4%r POSIX £93R, SKSEIL
AL R G 5 ) H 1 .

(2) MapReduce.

MapReduce & —NEAFZRA), FEECCLT0T 15 30 i 44 Bl 1 BE R A PLFHAT TS 5 20
ROFR BSOS, 2R B AR m A e I A 45 B8 /) . MapReduce Xt 51 5118 5317 5
JEI32y, $h% N Mapper 1 Reducer 28, B 48T HME, AL NS MapReduce PR &AL
B

MapReduce job 2%l 734 A B EE AL 1 THFE B, XL B map (%5 LL5E 2 71T .
M A AR EE . MapReduce HEZE X maps (% 3T HEY, HEF A, Z3EAE N reduce 1155
115 AN ZAE . job 11 input H1 output Z(HE EAFE7E HDFS X R4iH . i HAELLE HAE L
5. EE FHH AT RIS .

(3) YARN.,

Apache Hadoop YARN(Yet Another Resource Negotiator, Jj — Fi Tt Ji B i &) & M
Hadoop 0.23 #E46 K 1) — g i) T & BRI N B EEHEZR . 25T YARN, A LLiziT Zfh2sAl
IV HFER, 4940 MapReduce. Spark. Storm 5. YARN A HAREEINH, STJHE FLA
;S B MR & IR R .

YARN I X FoRUE, 22— =i E RS (Cloud OS). #TZERGZ b, BB
A UL & Z s FHRE R, Bl indth AL ¥ MapReduce F£)/7+ Spark F£ /57 LA S it sXAE L Storm &
T, XL, 7T LLFEE A H Hadoop SEFE 1) Z s T8 IR A 5 58U

(4) HBase.

HBase s& Hadoop - & H B Z [3E % R AE IR, ‘el &tk nl 9 &3, n] LLSC#¥ PB
REARATAE 5 A H RE

YERNAER R E, HBase & & T ARG M EdR 7, ERAEEEET IR,

(5) Hive.

Hive /& Apache #t &2 NI IRMESE, 2T Hadoop MEIE G T A, Ea LTSS
fJ‘[ﬁE’Jﬁ(ﬁI’FFW%]Lj} gk EHE O BE 2R, FEFE TR 2 1Y) SQL(Structured Query Language) £x 1
IRE, 4 SQL &) ¥4~y MapReduce 1£55 Kiz 1T .

TBJrEﬂEJ Hive, A] DL & — 2L A & MapReduce {H 8 SQL £ 22 G 11 75 2K, 1kt AiTRE
%~V M A FH ORI 7 A 6

(6) Kafka.

Apache Kaftka 72704 20 “&Am-1T 7 HE RS, w41, ©H Linkedln AFJTA, M)&
F% 9 Apache T H . Kafka & —FPRIE. al4 EH. Wit W FEHL L Z 20 A0 sRHT . 7 X E A
Al S i 33 H E MRS

Kafka & — MRS, 5T RN R, AOVRMAAIT Rt EAEE, JFHF2
W, JRWES, BEH 3 FriE 9738 ; Kafka R H B A6, BERT T R 3ESErf b 55,
o A] DA ) SER LSS
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(7) Storm.
Storm & MRV A, SR I SERTHR RS, E e AL FREE AW R T
SAESS, HAHT, teBcZ g N 2 St o0t . FEZRLa% 21 . ETL S5

1.6 REIRIRA 5 [=)

REFEAE RN — T, CRE] FEoRERZ W EA, Bl EEEZEE. FEEEAL
A, CO GRS RREIE- T E @B 50 N, X IEHExS A EE N S5 R A 77w TAER 1T
A e fit 1 XS B B seplid

A A5 FEE AL RGBT, X F 9 R SOR B8 i e UHE, LA Eh T
SKER, TEBIMMEEPGENTT. ATTZ )G, ATRARSE S A GBS RiE %, miEEaHC
(R TT 7]

H AT HE R, KRB EOR 71 B AT S i) sk 7 0] EZA W LK.

—RrR KRBT R SR NFIRENREWE T aR, ZRITFEAMEE R,
&G TR BRI, ZEA WA B ok H A RE U BOR BIEREE X1 s = RCAS DK
e, ZmENL AT . KRNV BEREEAZ, HTRSHREIE.

TRREAEF G MR NFREEET & NSRRI A TAE, e Kl
DAl R EIE T SRR, RN SR E, FiZARZE SRR 5, FHNA
FUTF R IH

= R el GiedE: NFERIUETaNERSE4E T, T REREFI
AR B AR E 5 AN R, &5 28 TR R TR Z R 5T, FERE
Wiz i N midtiTic 4 5 EoRREE, XRMA BB Ge e, B EAGRE R KA T
B, BT ] U RES S I 1R o

VU f& K& T S & SN . WNFEEEE . W5 A TR, B KEdEF
G, iRk S B s, RS TS, XERBIALERME SR O, — S5 4 v L S A
HIBLE, kst S EH .. KREE et F8AL, Wt fm e NS &Ko

HE RBIERARE IS NFRBIERARLE SEIITAE. XRTIE RS
KRB N i SRR B = M AW n b A2 N8, S0eRRS, B AR, e
feEEZ WP, 24358 2 B ANA I RE S sk .

1.7 REIESLEKRFaEE

X REIE AR 2], ABEUE B © 548 Linux F)ZEAMEH . Java f] 40 FE
AN ELLE LR, FrPMEBENGEF) A0, RS FHERBEA . KRG L
PP A, A @ E S H SRS

1.7.1 #FEEZEERX
AR — S EHLCE DA Bk S 3, BRI SUEE fe, Gk =




i
ft
&
5f

G RN, 7EREFL AL B I E 5 IR A AT
(1) FrREREERAEET .
® Bl ENLEAE: HEFE KA VMware Workstation 8¢ Oracle VM VirtualBox.
® Linux f£{ER%t: #4724 H Red Hat 5 CentOS.
® LFEEHEEMF: SSH 5 SecureCRT.
(2) AR LRI T .
© VYL B I ENLEKA
@ FEREMEVRFFPFEEN TN, %3 Linux.
@ EHEE AL M LS, Al CLSCIRAE Y AL S e AL (8] U5 )
@ JFJE SSH k%, sScBl#E EALdId SSH & #EHL E L.
A E S HIEE, AR, SRRl HREIERT, % Z a8 BT,
TGV B s i A A

1.7.2 YEEHEREN

AEERHZ 60 £ 3 )RS, EARHERINLE A BB E KR & .
(1) Fris & T B R T .
ALY B
— G #HAl.
ANNEHHL, BidA Bk s L.
Linux #:1E &%, #4754 H Red Hat 5% CentOS.
TR H R, SSH BY SecureCRT.
AR Z IR WT
k%45 2R 5P B %2k
TERTE PR 55 48 b %24% Linux #:1E R4t
VR A R 55 A 2 TR R 2%, 1) 30 A BRATLOT 90 2 Al 55 2 O P 2%
TERTE DRSS 48 FJF S SSH ARSs, FH3GANHL 55 PR 2% B K 8 22 4 i, o v B
MBS SSH & HEA)) HE AR 55 2% .
AENXES TR, @i, g rEaeii, nl& A, &
FAS AR B e, SRR A PR

1.7.3 EUHEEER

AELEXH PR E, RKEREZ SRS 4, 8 = 58 B S5)
+. LA EIIE S, EEMENAFIEE R 6.

(1) Frs Z0 F BT

® EHENHARS AR

® —EHEMIITHAML.

o MNEHM, FEidAHMNES L.

® OpenStack 557 & H B

CECECECICIC R I

.................................................................................................................. > @



PAEERHER PR e 9k R

® Linux #E1ER%:: #E4F % Red Hat 8{ CentOS.

® EFEEHLIFMF: SSH E{ SecureCRT.

(2) AR ZRRFEU T

O M5 LR E5YHEEZL.

@ TEFrAYE RS 75 b %2 4% Linux #:4E R4t

@ #B& OpenStack HEZE, TEVFEAR 55 2% 1% F SR ¥4 %& Nova. Ceph. Glance. Keystone.
Quantum. MySQL. HTTP. Horizon ZF4 1, TR THHEMEETIEE -

@  HEYEARSS AR TR AR LS, I8 AL P B AR 55 s P X 4% .

® ffill# Linux BT, FRHEOHRE SSH & EALRR .

AEAEE TR BV P, FHE RIEARERESNE, FFEF XM
JEMLENLTEIE, AR FE e Nt E ) e Al B a N REEE T A, WaEEZHH.
RO A G2 T B b 5SS, R A KR, A E .

1.8 ) 75

A FEN P M ARG EIE A FE P FE AR N, CAP. BASE %5, LM 540k 2%
JiE ACID JEM e &2, A& NS G EE NN A6 M T R Al .
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HDFS XA % ‘

ARF /48 Hadoop #94% SR mER 4 HDFS XF A %, QLiEHRIE. %k
EfE. THAINRGAEZEDF, BEMNASZTARNGFI, i ETHES
T AL R Go) T 244, HDFS A & 469 N 3RiE4TR 2 et . HDFS
B4R 5 X, FIB, T /% HDFS X 2 % t) 3Bt th e AR X

RKEZEREGHFFMNE Hadoop W ERERE, FIAATFE, &
# ST VAR EE B T 49 Hadoop £ 7.

HDFS A4 % 4t 454 5 40 A%,
HDFS % 469453812 5

HDFS % %0 348 5 i R A 78 H
Hadoop %% = A Bt &
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2.1 HDFS #iA

Hadoop SE8 | — /N0 A1 2 AF R 4i(Hadoop Distributed File System, HDFS), HDFS /&
Apache Hadoop Core Tl H ] — %84y, +& Hadoop FEZ M St AR HES 0 AT XU R 4

211 GHAXHRS

YA WG B ARH,  AATTET CASR B 254 plcfis 2R b 3 4 o B 3l gk 198 sl 25N 2ok
PRI EN X ZREN A EEEN T, EFE RN AEEKEE. SR, 2w
SETHEAEH, X TFEdEER KN HRgOR Gt . 040 XS0 R G LA R
A (A RN B

A0 O R 4i(Distributed File System, DES){giHid —EEH R4, BEUER CF /1L
EAFEMTHRENEI TGS, Rl Ve AR HE RIS, (2 P HLBET B R

HRPEISE RGN, 040 LS R GEA W B e — i st b o B EBAE R4t
KRG, MRAFAE— MRS EHRER L, mEFPIRS o SR, @HEENT
IR RERIRS - e TN A EN RS, VRIAEEZ N A/Z
MRS, XA EHR N RG NG . BT A0 A AR EA R M A5, JE T
28347 VY R (] Rl AE AR AL . AR H A 00 R G, a0 s R
RAN T b, B A MRS Y SR AN, R B A SO R G — FEE AN il SO
PRl p eI

A O R G, EEA RS A ELEE . 458 RS A (Master/NameNode) . £ Az 55 #5(—
f#K N ChunkServer 5% DataNode) 17 /7 it 55 2% (Client) . 73 A7 20 SCAH 2 4 1 $1L 784 22k G ] 2-1
BT o

>
s (O

@ DAL RG
mﬁ MR R % 25 <

2-1 BRSHANHREHEH

1. ?HAXHRENHFR

SR RGME, om0 ARG R BN EERF A

() wly b, J RS DA R EENRF R ZEA L, Frams
At SO ZR GE AR S Bl IS B 0 20808 R 55 25 34T 7 e, SR THAF fi o AN Uy ] e B8 S . AT

DEE©



$£2F HDFS XH%&%

RGLSFF 2 H R/ B RSS 25

() gi—mA%E. KRG —mazmE, om0 RGN T2 7 i & 52 4 1% Y,
= BN g e R asE, H P REERHE S E BEAM SR8, o
i H, SO AR 5 UK 2 Bl AR ST A7 T

(3) mtERe. BT Gy, RAFEAFE I EE 55 4% £, Uilles, mrLl
[ L, VERE 2k B -

4 ma M. A RS IAA R RE T, BTS2 7 ) ik 72 iRk 55 A
B, WA ENRGNIIRE. N VMBI — R, B RRIGE LR T, B
{i I B2 TC R PR B S SR RO IR 55 BB 1 R I AN e AR B R AR I ¥

(5) SHAEAFAE . AT DIAR Y 55 i B R ik M 0 e A o 5 4R A7 ik DA S 3 ) A7 i vt o ) B3
P, AT E R W RGTE T HPEAAAE B O BRAR, R RN B I B 5 0 H R 3 ]

2. BN HANERS

I3 A0 RO R G BEA R G o 7%, 1 Hadoop HDFS. Fast DFS 55%; 453
AT %, i N2 41K Google FS. #.451% Windows Server 2003/2008 “F& 1]
DFS #1155

AR RGAESZRI N HEE, HaMREE. FTHEAAILF IR RS

(1) Lustre.

Lustre #7572 H1 HP. Cluster File System i 3¢ [E el 583 [[] JF & 1) Linux & T~ 17>
A EERE A R 4, J5 W BT Cluster File System A &) #% Sun Y%, 1fii Sun X #% Oracle Y%,
Kl Lustre B 77 M35 H AT4ESE(E Oracle 22 @] (http://wiki. lustre.org/index.php/Main_Page).

Lustre FZ M HFEAL, WAEERTY RS EEN, B SCRE LTINS, PB
ZifihiE. 100GB/s (1) V7 e ) .

Lustre XM GPL Vo] ¥, J& TIPS KA NEERE S 2%, TP RIEE X H
C/C++, P&~ Linux: {1, P& I Oracle A4, A HEAL) 44N Whamcloud )4
A Ly T Lustre “F & W&, H 55 M A http://www whamcloud.com/.

(2) Google FS.

Google FS(Google File System) e 7+ &k 2 7] & 1 — 4~ 70 A U9 R 1 U R Gt B 22
AT RB, Al REEE = BB N A6 .

Google FS # itz T7ERRMT EE ) PC MR554 b, St 2 Edia AL LR U AR, 1@
LR 7 BT AR, 39 2 T R P 1 o B A 1 7 oK

Google FS B e Google T.#£Jfi-f 2003 EREN A E The Google File
System [ At AT #4ET1], Google FS it | #HLLIF U7 R H2 11, U1 read. write. create. delete.
close 55, {131 &3 vl LAIE®S 77 {H Hufd H

Google FS iz17 1 Linux *F & I, HKIEF & C/IC+H, A IHFAHIE, AEAFAAR
Hadoop -5, Z7E52 3| Google FS Ji & Ja, i H I3 & E o H JTava & 5 SEILH — AN Ui
P

(3) Fast DES.

Fast DFS /& 1% Google FS MJFHi /M XM 24, B C/CHHEFIFR, Wiglr |
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Linux. Unix. AIX “F-&. Fast DFS $#&fit & HSCAAFE5 ) 7 2, A S FF POSIX #2117 70,
£ AP HAGE L B mount /7 Wi . FastDFS 1E254) FRHIE [ IUa &0y i),
Al ESEN L, FEARFHEAG AT, sfEfESFEILA . Fast DFS SCRECHHI @ U7 [A]
W bR TEEE, RLE ST BRI SO Rk B S G SR

2.1.2 HDFS I+4;

HDFS s& Hadoop H)#:07HH, 2% Hadoop 1 & £ /71 5 U7 In 564l (EIZ
b, ARE AR A MapReduce. HBase %511l H [1)iz #% .

HDFS & 2T Google FS U734 sXOSUF R4, BTBGOE Hia AT 768 A 6 _E i
SR RG . ES5RAR AR REGERZILE A HER, ©5HA4mr045m
S 2 40 1 XA 2 1R B B 1 .

HDFS 2 — R AEEEN RS, & EERNTIrL4E . HDFS gedefit s At i
AU, R ES IOMBEESE FN . HDFES % 7 —#54> POSIX £, RKSZIli
B R G BRI H 1 .

HDFS & % T H 588 0 m 0 248, F 2R Mt AT .

1. BAEFHFERES

4~ HDFS R Gun] UL 0 H BT M7t SO AU i BOI IR S5 as i pl. SEfr b, &
B ARE ERARGER 77, D HRE R AT Re I ekfs, XWiErR%E HDFS B2
e — B R R, DR R RS AT B B R K 2 & HDFS — MR ORI Bt H s,

2. RINEHE RO

HDFS # & it pudE St EAL ), mARH P2 L H. POSIX MR 268 4 75 KX 1
HDFS b H#R /2 JE 19, HDFS % 1 POSIX MER, 1XFE, W LASEBLLAA I 5 1]
(Streaming Access) X fF R HIE A . [R5 POSIX — /Nl R8EHE X, A LASRTS B 4F
R A

3. BEMN—HMEE

K#5r HDFS F&RF SCHF B AE 75 B — kS L 2 0GEIU #/E 0. HDFS fiE — 4
X —HAIE. SA. RMZEHATEBR T . Xl V83—, e
5 PR ESE U7 9] AR 15 T RE

4. ZFT = (NameNode)Fn##E75 = (DataNode)

HDFS & — P FEMNGH, —> HDFS R — A0 (BT R), g1
B SO A 44 2 TR AR 1 2 P i U 0] SO EARSS A, 428, b SR A, W R
— /N AHLES, ERE XS N A AFfE . HDFS X AN RO ar 44 25 1), IR vEH 7
B LS A7 6 . LR — A SO B R — e N, IR il e — A
BT A . B s B REEE U 2 2 R SOk B s, T XM, Ea 4
o BRI e B S EAE T S BRSSOk E XU R AR S E R . B
TR A E AT I R A E . MIBR, DARCR B 4T R E SR 4 .
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5. KMEHESE

HDFS #1114 PB LA EAFA&RE 11, BANIAFAE SCAF ] PAJE GB 8 TB 2. K,
HDFS ) — N5t B ) & SRRl b 0 B SO A g, BRSNS SO 73 s o 1 2
B, T2 AL, B U RIEEANSCER, Xy SRR W AR T
PR EL, Bt n] ORISR & 1 4T B A i K .

6. AIFZAEE

Hm@EﬁHZW;ﬁ%ﬁﬁ??ﬂﬁ@#@ém%ﬂ@ﬁﬁ,%%EW%iﬁ@#%
8. EETEERERSGFEM Java iE 51795, XA BT HDFS ~F& 1 N FHIE .

N AR HE S HDES %0 . —/MRE HDFS £EBEN 44 715 . & H 4510 A
G SR, HDES MEARZE K 2-2 frs.

F5/ namespaces metn opsy

Secondary
%_’!_ NeMENOce & NameNode J
" ’.-;.T\\% Namespace backup
PR 4 I ‘\ s -
- # ) \
Heartbeaty, balancing, replicotion efe..
e 3 ] A -
L = /, I \\ g
o %l ,’, : \\ B \\
S a
DataNnde ‘ ‘ Data Mode DataNnde ‘ DataNude DataNode
300 8ee O0e e .0
o5 W
-4 - —-— -
NW wrife fo- local disk -

[E 2-2 HDFS RZrIE AL

E#F, —GHL2 EHIE T — NameNode S2f, iMigE#F KAL)zt —4
DataNode 524, NameNode s&—PMHUO ARS8, 71578 B R G044 25 8] DL SR T g
IR, FH RS DO IR UE BT 4 7S AR AE,  ELndT . KM, HEdp
A EH 5%, [FE, NameNode itk 7€ 1 24 B 31804k 19 RO BT G & . NameNode 7]
DARR R B R e idlE . R, B— 1 AECE —> DataNode, %4> DataNode

Mt EHEMET R LS. MNNEE, — DX Er e i, X
HAFAELE—20 DataNode . [Fi, DataNode 1 5iibF /ARG P i 515K, 1
NameNode 1148 — 1 B N T8 a) & . MR An & ).

HDFS BIEIER: WA A7 SRS, 2 e IR P (block) KA7 M 10, Rt ¥l, Zduik
e WA/ B /N . BB AR B . 7E HDFS i st &, BN 64MB,
BANEAE NS A7 5T

SETHAEFRAAE T AR &G H T80, rlse a2 5 ae 7 ml F R & 2-3 B
7N). HDFS #iefit2s N #2749 41 MapReduce 045 ik 55 . — MR 156, MapReduce [ Map 1155
W — AR — AP 2, W RAR S EOR DD FEMF  T A EGE), A KIEZ T
RIS, E2EREITEE <58 m—FF.
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Block Replication

Namenode (Filename, numReplicas, block-ids, ...)
lusers/sameerp/data/part-0, r:2, {1,3}, ...
lusers/sameerp/data/part-1, r:3, {2,4,5}, ...
Datanodes
1 2 1 ‘ 4 ‘ 2 ‘ 5
2
3 4
g B || E ;

2-3 HDFS 5|4

2.2 HDFS Bz 1THLE
ARG VEANA 28 HDFS 450 51847 5L F

221 HDFS gyt 54HR

HDFS KH 3/ M (Master/Slave) 4512, FENEREH—/ N4 s 2 N0 15 sl k.
NameNode B 41 57 & H A Ay 44 25 [0 R 7 v o 10l 1) E AR &5 28, 1] DataNode | 71 53
X AT F
HDFS & R G510 2-4 B .
HDFS Architecture

Metadata (Name, replicas, ...):
Metadata ops"”{ Namenode /home/foo/data, 3, ...

Block ops
Read Datanodes Datanodes

* | |
] a = Replication ‘D a a L
[] L] J:I Blocks
- \ A N J
Rack 1 Wite Rack 2

2-4 HDFS kR L5

1 24 "R, 44570 5 NameNode b ORA7 75 2 K4l 75 5 DataNode {5 2 1 7T 2%
(Metadata). %% )" ¥ Client ] LI it NameNode %} o #E 1784, tA] DL E X DataNode
AT S ERAE
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1. NameNode B9FE 148

(1) EHGCHEIEEE. oIRGB AT 0 XFRICFRPIB . ST3R 32
PET L =5 . B SRR IR @ R . SR BERR RO LA K (8]
CARASZ ST A B N 25

(2) EHE M RGH 64T E . AN SO R EE o dE A B L 1E, NameNode
2=l H 9555 H B0 (PR EditLog) KK n; [RIFEHE, 1250 R EIAS 22K 1+ EditLog
Hfdi A —2k 1%, NameNode ¥ EditLog {7 i fE A HERVE KA RSt . [N, XFERS
)i 44 2 [EABRAT R E — PRV RAR SO (FsImage) I SCHF A, BLESCIFRIJE M STIFBR 2D
PR 5 DA R SCARE B 2 25 4 715 R R BB S5 N %5, FsImage SOt & A7 UE NameNode P 7E 1) A4S
S R G

(3) WEWriER. R i S F A1 DataNode . %7 i FAF AL & A A (61 2
MR, SCHFRIEINE. 5. Edar AR, SUEFIERE B3RS B . DataNode Ff 3
B XHER OBk N S B BTG R8T ) I iE SR S IR 9]
2R

(4) LK. DataNode 23 7€ WPRF H O 71 2045 (i ik O k15 B 7] NameNode 719 .
NameNode &S BEAE W E 5], © B MM EREF 1 E DataNode #2055 A1
BURESH 7 (Block Report). 2L 2.0 Bk {5 5 B BRkE 1% DataNode 15 al TAEIEH . BURESIRE
5 7 —/Ni% DataNode b AT EE 51 35 .

NameNode # 7€ #& 7544 S W5t 21 DataNode (1) & il B L.

T icE L = AN E s, AR RS R LR A R A R, &R
Hi| B G EAS R 2L B9 35 b

SERRET VO 5533 A 41 NameNode, 3K DataNode FIHR (1) 3T 14 B 5 1) 7G40 H
2238 NameNode. HAMERE T HLARIZTE R, ZREIE SCHFRT, NameNode 2= AR Fr iR ATIZ R
155 — NI A1) DataNode IP Mk A0 M o 1X > NameNode 42 18 K0 HADCR Z B 0Z B 1
7] 4[] DataNode .

NameNode 7t FsImage SCAFHR A T 5T X RG22 RIS B, B T H5 11
1038 A EditLog f7fi6 /£ NameNode WA W 2248 I . FsImage 1 EditLog Wt 7 EE
fll g4,  PAPT SCAF 404 B NameNode 24172k .

2. DataNode B)FEIh5E

(1) BHERAEES . — Mo X RGE T i i 2275 KA 46 % 1) DataNode #EAT 32 5 #4F,
DataNode i DataNode HJARFFHEFES XM RG% P imd] 2CiE. [Fif, DataNode #HAE5
NameNode 4t —45 &, A& A ORI E . M. EhlEEEE T BE S A, 4
5 NameNode % B FEHIR] [ AT AHAT TSl . MFRek B slEelEar 2 f5, 4 JF
A1k RG2S 7 i AT 48 R R AE . BRSO I HRAE FE A & DataNode K SEFR 7€ BT, 1
ie221d DataNode Vi A] 5, HISCHF R G55 7 v i A2 R AT SE P A
(2) 1] NameNode 75K 45. F> DataNode 7 i 2B #ATEHE M) NameNode 72 1% O BhfE 5
M BUIRSR T, BL{# NameNode 3R] T./ELE#E + DataNode 15 fUIRES I 4 FALEL, M
MmEREENIPIRES . WRAFAE DataNode 7 51 KR 2UTE L, NameNode 2= 5 H Al DataNode
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PAT RN fl BB BRI AR, PRUE ST B 1 B A E0R 216 5 2

(3) PATEIE KL Z G . B RS 7 G N NameNode Il 55 a5 12 AE H 5k H 21 2
AT E S AR RS RGN R P A EF B ERIARAATNLE, TREIHEA DataNode i ) fE, <=
B S 2 P i S AT ) SO B 1 21 58 — > DataNode 1 5 b, eHF, FRAEEEAN AR & i 21 26
—/)> DataNode 5 i PAJa 4 & #1355 — ) DataNode 1 &1 |, 1Ml +& H1 55— DataNode [n] 55 —
> DataNode 17 sl £, itk Ei#1T T %, EHR5ERCCHB R BRI R K 26 & il .

222 HDFS BIHRIRIE

HDFS # % 1HRAE — N REERE BT DL AL 2% b o] S8 HbAF 6 V5 5 110 ST - BB AN SCAFAE
fi % block(Rl E s B 741, Ff 1 & )5 —> block, HAthFTrH 1 block 72 [FFE 1AM,

1. HI|EBEA

f£ HDFS Xt &4 FAIE IS — A X As an & 2-5 Bros .

2:create
| :create .
srestoresmreri o i 7:complete
-..l3;illl1‘alll-l-jtE - -."".‘.-----.
M]DSE: namenode
client JVM L
client node :
4:write packetg 5:ack packet
N 14, 14,
ipeline o
datanodes 4 5 4 5
datanode datanode datanode
2-5 HDFS 5 A2
BARRAERAR T

(1) Client i | DistributedFileSystem Xf % [1] create 77 i%, A& — 4> 3T i
(FSDataOutputStream) X} % .

(2) #il DistributedFileSystem Xf %5 Hadoop ZE#{) NameNode 4T — G2 H
(RPC), fE HDFS [f] Namespace G — /354 H (Entry), %2k H BT 12 B .

(3) i il FSDataOutputStream X %, [ DataNode 5 A#(#i, M H LB E A
FSDataOutputStream X 5 A # (1) Buffer 41, 8 )5 Edfa 157> I — 11> Packet £ £l

(4) LA Packet Ni/NEAL, FeT Socket MR AIA PIFLRr E FHIL L) HDFS 228 1)
—% DataNode(IEH /2 3 4>, AIRERTET DFH— 1M b, fE1X4 DataNode ZHRKIT]
Pipeline [ 4& X {% % Packet.

(5) 1X“H DataNode 41k |1) Pipeline f /7 [n] L %% ack #fii\, ##¢H Pipeline H 55—
DataNode 7 2% Pipeline ack % i%%5 Client.

(6) FERPISCFENESE, Client 7£ 34 i Vit (FSDataOutputStream) X % _F i ] close
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ik, KA.
(7) 1 H DistributedFileSystem X} 2 1] complete /772, %1 NameNode 5 AR .

MER

B X MidF2F, Client/DataNode 5 NameNode #4749 RPC f A .

Q) B LAFF4E04) LA Client 8 8 create, /£ NameNode 7 & 6940 % = 8] & 4) 32
— A NARIRIEZ A AE

#& Client i%£4% Pipeline ¥ % —/ DataNode 7 , % AT, Client 74/ addBlock 4 ft.—
NBAESR

4w R 5 Pipeline ¥ % —A> DataNode 7 %% 4% % &, Client #4/f) abandonBlock X 7
— NN LA SRR,

—/™ Block €. 5 A %] DataNode 7 & 77, Client #8 /8 fsync ik NameNode # A 4L
Bap e 0942 B AZ SR

M5 % vAJE, Client 18 complete 7 %1 42 NameNode 5 A\ I AF 7 .
DataNode 7 &40 3| 5+ R HF AL —/N 03B 369 238 /= , A ] blockReceived 7 %
i8 4r NameNode B4 350 3| 238 3 .

@ & © ©

2. BUEIEEY
T B ARRE, HDFS XA eeBod fE b 2, aniE 2-6 Fros.

2:get block locations

—— P

namenode

client JVM

client node

L
'f- »

1
g
s
=
.ﬁ

datanode datanode datanode

2-6 HDFS 1B #3E
AR R E RPN T
(1) 7%/ ¥mifd FH FileSystem [ open()p&i 4T J 31, DistributedFileSystem H RPC fi H
TCEEE T A, BRI RS B
(2) X TR AP, oo EE Y RUIR [A] O) A7 B BROR B HE Y SR S k.
DistributedFileSystem i [7] FSDatalnputStream 45 25 )7 ¥iti,  FH R HUEHE

.................................................................................................................. > @)
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(3) /i i stream [ read() e ZOT 46 BEHUEL -

(4) DFSInputStream % £ R A7 M A 25— Eds P i) sl i A 1 s

(5) Data MEHE T L3055 i, A Pt U2 e i), DFSInputStream % M 5 1l
B R HERE, AR ER MU — A ) SO B B T

(6) 9% iz A 5 BRI, 1 F FSDatalnputStream [1) close PR%L .

e AR T, Wk % P i R S s T RO H s R, W2 aliE a3
AT — D Al R EEE T SOl Tk, DUa A ER:.

2.2.3 IO R

HDFS 528 | —/M5 POSIX FBL SCAR AT H SR FIARAR Y . A =R AR AL
() BABFRW)A AT PATIR (x). B4 SO B 4E80A B - (owner). BT & 4H (group)
0 (mode) . SCAFER H &% BT &[R4 HAl FH P LR Brf HoAh H 7 43 51 55 AN TR 1)
BUR. X 3XFME, Sl CFR, WEA r BUR, [EABEBINB SR, WEA
wBR. X EHZXME, JFIH HRAEN, [TELA o R, S delihlbr X fF el H %
f, HEA w AR, ZAUin Hr 7 S, HEA x AR AfET POSIX #7Y, HDFS
FRAR A b (RSO V% A sticky . setuid X setgid 7, [RIAIX B&A vl 04T SCAEROME & .

ANV R HDFS A P3RS IR AN 7, @ P Az sRk. HiH
FUEFE VT 1Al — AN 0445 home H 3%, HDFS #E ] b TR A A

® UIRH /72 home W%, WK EFTAE IV RAUR .

® U home KEKHIAHAEH 7 FZR A I, WIFEEH R 7 107 IR ;s 15 048 A home

HoAm F 305 18] AR

® URPRIE RN, N7 iERlEa kM.

£ HDFS ', 2 i 7 S lid e FE R w4 K.

X Unix RGEK -

® /4% T ‘whoami’.

® %K% T ‘bash -c groups’.

BT B H R A5 A # A% 8 72 B B 42 44 27 NameNode, & — M ERVEER 2 X1 AR AL
REGE . 72 HEZE SR - S 15 NameNode [, Mimi/b S22 8
A% 0 API K. &% SBRZXME: 30— DS —8IERDI G, ZE R
PRAEHI 2RI, X ER N eigE R R R A B AL 7. b, B inE
TR — A3, B NameNode A H — NG R DOIRBUCCH 28 — MR R AL & . (B
B ZIREHARZL A P 2 =AM E KR AT ge s kM. m—J5, MBR— U IR A SRR
Uiy O 22 3R A5 R SO B S 07 I B PR o i A PR A8 38 B A 1525 7 i o) — N SO 19 177 18] VF AT
TEPE SR Z [al gl ml . R —F, AR B0 88 3 A 23U 2 A0 25 7 v ) SO 2m e
i) VFAT

WP PR AR W, Fr A — N A S 20 7 iR T el il AccessControlException
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2.2.4 1BISthNF%

HDFS At A7 (13845 PSR & A i AE TCPAP Wil By 7% 7 Sl ik — 4™ Ay Jc B 1 g 11 3%
%3] NameNode, 1H it ClientProtocol 5 NameNode %2 H.. [fij DataNode 52 1% | DataNodeProtocol
5 NameNode %2 H.[#J. M ClientProtocol 1 DataNodeProtocol i % HH— AN FE i/, E¥%iT
I, NameNode A< F %%k RPC, 120N K H % ik Al DataNode [f] RPC i5:R .

HDFS i) 3 2l 5 P& 2-1.

%= 2-1 HDFS fIEE@E (51U

A 1 &€
_ PR (B 5% P im i FE 5 DataNode #E#2)5 NameNode 22 [R]#E 1718
ClientProtocol e
& P s FH i B
DataNodePr | DataNode 25 NameNode #FFE AT 2 [R]85 A8 FH 163, B4 K a0
aroderiotoeo Bl AR 25 FHUIR A 25

Z P iR DataNode JERE 2 [A)AE I8 A5 DR vh A FH 0 Biv s, P il

ClientDatanodeProtocol ClientProtocol ¥}, B[4\ HDFS 1) H k=0, 1 H5 R AR
NameNodeProtocol NameNode £S5 SecondaryNameNode 2 F2 2 [A] 31T I8 {5 [ 31X
DataTransferProtocol U1 03725 v 5 B 1T s 2 [R) ) B A

e DatanodeProfocol DataNode ##2 2 [A]FEATIEAS M, a0z P smt A2 )0 2 = B e, i

I} 7] GE 5 E DataNode 7 5 2 [AJBEAT B @A (1) 0K 28 52 i) 4

(1) ClientProtocol.

ClientProtocol #hisl/&H ' #EFE(ELH5 % 7 v 2t M2 -5 DataNode #£#%)5 NameNode #4222
[ REAT S AT PR . S % P im i A2 AE 25 NameNode #EFEREATIEAS IR, 7250
i org.apache.hadoop.hdfs DistributedFileSystem 2, & - ClientProtocol M3 R SZENAZ HiT %
H AR i ClientProtocol #MX, AT LA#RZN HDFS 119 H 3 fim 44 43 18]« 75 R A ST &5

Zd P E XS PN SR A E E 2. O, SCHrXg . w2
BORE R CHREHESE;, QX RGEH, B X RGURSHRE TEEE L, Hla
wa, BN, BIARRTES; OFASIER, WIHGEX a2 THERIE . 27 i [E) 5%

PR, B A & 2-7 B

=4 NameNode

CIientProt_g;olff’” -

DataNodeProtocol

ClientDatanodeProt DataNode
& 2-7 HDFS "=

(2) DataNodeProtocol.
Z M UEH T DataNode 5 NameNode 3173015 I PR, 140 A&k OBk o AIHUR A ik

.................................................................................................................. > &
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&, — ki, NameNode 4~ H#:X) DataNode 347 RPC i, W5 — NameNode 7 & 5
DataNode #15, ME—7 20, w2t i iz i ez e 7%

(3) ClientDatanodeProtocol.

A% i A R 25 DataNode HEFEREATIEAE B %, #2250 2PN E

(4) NameNodeProtocol.

Z i FE 1 € X T 45 H NameNode(Secondary NameNode) 5 NameNode i3t 171015 It 7 i
TH¥EE. HH, Secondary NameNode /& —~H K4 B) NameNode )ik 55 25 imidb FE, 2
e X S AT R E I ERE, 4k, b BFEIRAE € DataNode _E R #R1F .

(5) DataTransferProtocol.

ZUMH T %5 7 4 5 DataNode 2[5, FESLICIFR IS SR S5 1E

(6) InterDatanodeProtocol.

Z VM2 DataNode BEFE 2 [B]3EAT A5 PR, (a0 7 vt #2 )G 20 = s By, iy
A] fE 75 £ 7 DataNode 11y Z B HEAT BLRIAS ) /K 26 2 il 51

2.25 HDFS B9 r A4

£ Hadoop 2.0 Z HIMJMASH, NameNode 7& HDFS fE#E A 1F B fi b, B —MERE
HAFAE—> NameNode, 41 NameNode JTERIHLAS L 1 lfs, B4, #FEOEANERT
A, H3#| NameNode 5 8 7E 7 — & T4 L5 31 NameNode “FHZ6FE . 7E ] A1
&L T (0 NameNode FiT7E FIHL 28 08 14 508 B0 75 BT 90 LA R AE AR T 8 5L T, a5
NameNode AT £ IR F5 a5 315t 1, AR ECRMER IR .

7 Hadoop 2.0 A L) IR A A, HDFS [ ] F V£ (High Availability)ifi o 7 [/ — /N SERE
21T/~ NameNode SEH: 752719 A (Active NameNode) H1 45 F 17 £ (Standby NameNode),
FOVFLE R S5 28 1 35 B LS 44 101 1) Bl b s B — N #0 NameNode SRR ST b, 76 g7
¥ HA S8, @A % 6 A VL2 78 24 NameNode. 7EATAAES [H]# R A — S WAL TE
gi(Active)lRZs: H— BT Frmi(Standby)lRA . Active NameNode 1 57 2E#E T 2% 7 Uiy
11E1E: 1 Standby NameNode F 2 H T & H, B4R W IR, 1E D EEH AP i) ik
PR Pk 52

%l 2-8 &7~ ¥ HDFS )=l PR se B2, o, NameNode 55 4 NN, DataNode ]
5N DN. HEH R PIE 1, P NameNode #(-5 —4HFK A INs(JournalNodes)[) HAHAH ST 1)
PP FEORFFIEAS , SN Standby NN FPIRZS N Active NN WRIRZS R 22, 48 o 8da frdF— £
= Active NN $AT AR 5 i 44 25 (8] S e, 75 2R 0E 2] —F DL _E 1) INs _E(GlId Edits log
HEAT FE A AFfiE) . 29 Standby NN W %2 1| Edits log 12840 ET, B2 M INs HiZHL edits {5 2.,
LN 4 E. —H Active NN H L[, Standby NN B 5GHi IR B O &K A
f& 2 BT AN INs Wizt 7B AN 2, R D)3 Active IRE .

AT RAEPRE I EK S, Standby NN 7 ZRFER P SN R BFMEVE. A
TIEFIX—HHW, DataNodes |- 7% [F] I FC B X 1> NameNode Fytihl, [FFR, S5EA1#E
SLOERETE, IR block 7 BSEE B RIELGEAN]. X T INs M5, fEfME, Hair—1
NameNode 7E AEHEE N# . 4T DataNodes, HH4T Active NN A £ K4 .




Heartbeat

#02E HDFS Xl ZEg

NN Shared NN state

through Quorum
ACtWE of lournalNodes

Monitor Health
of NN, 0§, HW

Block Reports to Active & Standby
DN fencing: only obey commands
from active

DN DN

DN

Standby

Monitor Health
of NN. 05, HW

DN

[ 2-8 HDFS & a] 4RSS

226 HFEHEEFEIE

HDFS X H S+ =01 22 47 % BL(HDFS centralized cache management)$% A .

HDFS fErh NG AFE HE — DA ZAANLE], B RRVFH P 482 2247 1) HDFS F#4%.
NameNode & 5173 Bt i B &R T 5 DataNode 15, FF48 5 A 1HE S8 P 5CE HE 4 2%
7 (off-heap)' . HDFS Herp Q4745 B 2404 W ] 2-9 Fho

User asks NN o
cache a path (e.
qg. via Hive DDL)

User » NameNode

OFSCliants can be
scheduled for

memory locality

DFSClient

NN translates path
o a sat of blocks,
adds to pending
caching queue

%29 HDFS PR EFIR

{114 2-9 AJLLFE 3|, NameNode 1157 UpALERFH Frfi DataNode 1] off-heap 2217 .
NameNode Ji 12Uk H 84~ DataNode 227k, Zefrfk &Pk | 274 €

DataNode F [T A HLHI1E B .

........................................ > @
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NameNode i# i ff B) DataNode 0ok _E 227 FAEZZ A7 2, SR FE DataNode 2247 . 2%
17164 1 1E fsimage fl editlog #, 7] LLiE I Java Fll 6y 24T APLA N 2 BR EIZ 24, NameNode
T EH SRR, R ENIZZAFA81E. NameNode ibf7fif | —HEAFI(ZAF
o — M E SR, HTEHEZFELSH),

NameNode J& H 1 b & & 3 44 25 ) FTG BRI 2247, DA E 75 B2 A7 BRAN A7
B, Jfm DataNode 7 BCZEAFAT 5. HEE AR AT LA P aiERfid Ak,  boanysin e ml g —
REATTE R, BE MR — N7 .

HDFS i A7 S B RA V2% .

(1) HFATLARYE B QR 445 2 — Lo 20 % w4 FH 1 200 B8 v D0 2 AT 55 X6 L 1 2%
&, EENTEENAFMASEIR B R . S TAEER RK/NER 1 NAFE KD TP E X T
VF % HDFS T A& 25 W), X — Rt EE.

(2) HiF DataNode 2% 17 & Hl NameNode & F [, FrCAEECAESSES, N HFEF AT LS
AW —HEFRENE, TESMEFRRIARBAER —AE L, REiRlErTELe.

(3) HEHEHC L4 DataNode Z2A7 0, 77 i 5l AT LS B — N8 B BE s R 25248 DL
BeE APL. DRNZRAF AU (A5G A1 X 75 i DataNode $4T—k, FTLA, f# %% U1 API i,
2P A A

(4) P EAF A DR S BN R WA R . ST 500 DataNode F#1E
RGN NAAHATAENT, B S H AN & BUZ ) — AN B 2 A AR 4 AR E AN
AL [HEFRNMEFEHE, HP et R aiE X N PMRIAFH M A 7, Ay
A T (N-M) WA B = .

(5) B HH BR 22 A7 245 1Y) DataNode 19 U m AL A Boks 2 el SE B o 5 55 0] /3, A7 40
A2 F50 . RIAZ2A7 4% NameNode 4t —& B4 FF A B fsimage A editlog 1, HiFL
1) i J7 , NameNode 22 i B JLABAFfif 13X AN E0dE Bl A1) DataNode, 88 35 US| N A7 -

T

T (zero-copy) R T EAA I th B AR ik F A 1 ) 2 B A, T AR
TRV O PR K AR E IR T vm ik B O RAE, TEREIBEAL Hr 69 3-4E R S48 Aot /L 32 FF
P S T T Ty

T TUH R T oL Y S8 T 2 5 2 SRR R B, W B S15 SR A B R B 2 1] T
By A AL, AR B RS, Rt Ha A, RIEERS B
B R KEBRARZ—, FIEENTH THERGRE R GBI, TRE THEZHEE. R
RN IZA, BT VIR Nk E, R I Bk, fERL ) Fo W 24 8 3748 F B
G EIEA IR, ST VAR BOGE KB Z 1R R, 38 Ao N K49 Hek B |

227 HEMRER

Hadoop H A AN k% EE ) A} fsimage Al edits, §i[H SIS 4H T —2k, X H
H—"NTEA A . 14147 T NameNode [1]$dfs.namenode.name.dir/current/ X 44F &9, 7E
current HgH, FRATA] LA BIFE KERLL edits H Sk SCAERZDE /) PL fsimage 3k ) 3
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4, K 2-10 Fiox.

[ root@master current]l# 1s |uniq -w6 -cC
30398 edits_0000000000000000189-0000000000000000150
2 fsimage_0000000000000000000
1 seen_txid
1 VERSION
[ root@master current]# |

[#] 2-10 current B%

%] edits 1 fsimage SCAF AR & B0 T

(1) edits SCAFAFTRH) /2 Hadoop SCAF R4 M BT R #R1ER) H &, HDFS X RGER T
AT BT S8 B e Sl sk 3 edits SR

(2) fsimage 3 fF /& Hadoop X R Gt yu sl ) — K AtERE & ., L85 Hadoop XL
W2 B TE B MRS T REFRIME B . XXk, B8 1E B A 1B o
], Ui EfE, BOR/ME RS XM HFECRUL, EENE BT EA BN R U7 e 42 5 A
[REE S . fsimage JFANVELE DataNode 115 2., 217 DataNode FELHIBLUN{E R, JFAF
BN A7, 23— 8 DataNode 1A 2|5, DataNode #(<>[A] NameNode & fHH 1]
& /&, 1M NameNode 2 & WL ZR BB FI(E 2., LAM#153 NameNode 47 8T i B 5}

Hr, edits TR fFHERIME L EmA 2R, EFHENEH: M fsimage
NI PRAF 1 B e Edaf & SAE B

fsimage Hl edits X /FEB &L 7 F4L I . £ NameNode & ) B, 24 fsimage U
PN MEBRBINFT, R)E EHAT edits XAFF B & IERAE, 15 A7 ool 5 S2br
WA . AFAET AT H I e B0 SCHF 25 7 i R B2 1A

NameNode 5305, HDFS F R EHlE o EH S 2 edits SXFH . X —AN 30K,
AR EERETRU G, TERZ 7 b KRNI Z /7, K EDEH edits X, TE
NameNode iz17#[8], HT HDFS WA B A 2 H#S 3| edits H1y, BEK 727
B edits CAFARTFIR K

7F Hadoop 1.x ', i) SecondaryName & Jf: fsimage Fl edits, PLI K/ edits KA1
KN, M EZD | NameNode # 5 BB [A] . 7F Hadoop 2.x ¥, .44 H SecondaryName,
AL E HA HLHI928L, EIZE standby NameNode 7 i Fiz4T—/NY{E CheckpointerThread
HIZHFE, XANZFEI A StandbyCheckpointer 25/ doWork()eR %Y, kG — € BT [R] (AT HC &)
i — K G FRAE

edits A1 fsimage SCHH 1PN 28 FH 0 A gmdE 28 2 LA H A H 1, ANk, Hadoop
& T BN LR, HTEEXFRANE, 723108 oev Ml oiv.

oev s& offline edits viewer(&48 edits &Hz5)48 5, % LHEHNEEX,, HATE
Hadoop fE#HAE Tia TR oev #4417 L M tH A # ds, TR A U4 A o0 A% X
g S, RTLME R Z8-p $87€ . H AT S rm A% 30 binary(Hadoop ¥ FH 1) — 2t il #%
)~ xml(FEAME FHSEL p B A ER A S H A% 20O AT stats(Gan i edits KRG THEE). HTHRA
5 stats 1% U N IS, BTBL, — B 9 stats #83K, AR EE R N E ARt
i AAE XN binary, A& 08 xml, 0] DLE B 5 A CSCHEE € 9 ECSR B SO, K e
H SO B N ECSR I E N O, S2E) binary 1 xml %L #8, 1M stats AT LA

.................................................................................................................. > @)
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oev [ HAKIEVE R LLUE L E 21T “hdfs oev” SRE&H, WK 2-11 Frox.

[ root@master sbin]l# hdfs oev

Usage: bin/hdfs oev [ OPTIONS] -1 INPUT_FILE -o OUTPUT_FILE

Offline edits viewer

Parse a Hadoop edits log file INPUT_FILE and save results

in OUTPUT_FILE.

Required command line arguments:

-1, --inputFile <{arg> edits file to process, xml {case
insensitive) extension means XML format,
any other filename means binary format

-0, --outputFile <arg> Name of output file. If the specified
file exists, it will be overwritten,
format of the file is determined
by -p option

Optional command line arguments:

-p. --processor <arg> Select which type of processor to apply
against image file, currently supported
processors are: binary (native binary format
that Hadoop uses), xml (default, XML
format), stats {(prints statistics about
edits file)

-h, --help Display usage information and exit
-f, --fix-txids Renumber the transaction IDs in the input,
so that there are no gaps or invalid transaction ID
s
- I, --recover When reading binary edit logs, use recovery

mode. This will give you the chance to skip
corrupt parts of the edit log.

E 2-11 oev PIE{KiEE

oiv /& offline image viewer 145, H T4 fsimage U N &5 2 5 € S, B
fEF e, 1% LR 7 H i WebHDFS API, DL &4k - T FIKS 25 Hadoop £E (17
A 8] . oiv 7EACEEAE S KXY fsimage SCAFIF & AH ), R AREREALEE fsimage, B4
HERH . oiv NEZ A EFRAM, tanfd H Hadoop 2.4 FASH) oiv ANEEALEE hadoop 2.3 fi
ATP] fsimage, W Aefd ] Hadoop 2.3 AN oive 5 oev —Ff, oiv AT % Hadoop SERFAL
TEBITIRE . oiv P HEARIEIE AT UAI 2178 A “hdfs oiv” REF .

R fsimage ZRBE IR 1, IADE R L 0B E MG O R, Wl ik
DataNode LT A EHE 1. Kk, @ i i es 1 fsimage M1 edits SCAEH HE

fsimage #11 edit log /& HDFS Mt OEE GG H o X L6 b 2 7 BN ERE R R R4
[Alit, NameNode 7] PAAC B RCSZHFZ A fsimage A1 edit log B E| A . {F1] fsimage 1 edit log
A= FD 2 — Rl A T . FDERHZ A edit log f&l 42 F£{K NameNode [ 45 7 7]
HEMHIEZ , (H2 XA PR AT LLREs2 1, FIJ8 HDFS 7 A K = A 2 2 dm s oK
MmA 2 e #1753k . NameNode H 3 /H a3, iz fFEfoHt—Z0H) fsimage 1 edit log.

2.2.8 HDFS [RE&

£ Hadoop 2.x it A+, HDFS $&ft | SCRF ol PR I i v o7 %

PRI (Snapshot) SCHRFAF i A2 AN 8] O EE B i, =5 HDFS s my, a] LLEITR 3
F > CR I H A TA] A

AR WA —FRES O RAR RG], BIREH A EIESE X, mz
Hr R — A2 6] B R ORAF B8 el B S s — i I B3 B3 R St . HDFS 46870 80405 M 2 i
oy e, JuEIRYEAAAEE ALY NameNode |, SEFREE#E &b 9 BB AN ERE . A
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BN RCORE H e EE, R RES A — AN — 2 i el o BRI

HDFS [ B8 2 78 JE— B (8] S5 48 8 S R & ], LR AU RS, taT L2
ARG PRI Hi s, X E SRR AT IR E . Bk P R R A
HDFS TR LT RFIE .

(1) REER I EBERIE, O O(1), BRT 735 K4 A H s s a] .

() HEACHPIEW S H S N AE XAFERRN, As AN N4 HRENAARR
/N OM), o, M ONTEMOCFEGE B S EE

(3) HrEtEEE), DataNode H11 block A2 &, PRl 20 173Uy %&
FR/NEAE B

(4) PREASFZW IR X RAE RS S5 ERAE . M2 J5 B8R AT 0 5 ook 2
Faz BRI 8] WG 300 P ic S ok, FH P U o) S 2 24 A SR IO B, PR L g o 25 P B )
Y T) AP ST 4 A 2508 25 24 AT ST T N 2

2.3 HDFS BB

A EZA 4 7 HDFS REEREATHLHI AR, AR/ 44 HDFS R4 1) 3O/ #ds
e AT A RS BRI

2.3.1 HESEEM
VO A REA, s thBLER 2 kSRR, BRI R, e o e

MURAHE], BB AR R . N T REE IR e B, — BCRH T 21 2 B 56+
AR OF R A: @MDS, SHAL SRR GCRC-32 A TURKREHAR; @ECC
NAFAEERCIG R . o, P FH RS RS 2 CRC-32.

HDFS # — XA B — e DRI, IR g5 5, B4 70 RARATE
W T EILRK G RS AR XX k28, a2/ 0P EIAR. B2
BAFTIAERAEE T i b BRIy mi b, X85 B o2

HDFS N | PRUEE R 1 56 80k, K HBLES T (checksum) K M E 8 /& 40k . 8 da 26 —
KGN RGER I FEARLEAN, I HAE— AT ERIHRE LR E, HRaiessm. H
e, XMEARFARBEEIEGEE: KRIGMBATEERA, HE, BFREMNFZ, PFril
AT REMEARE /N o BURRIIG AT 2 CRC-32, (R A/NE R N ER /] LB 5, 75 H
—~ 32 fL )R R A

DataNode 7E#2 I 2 J5 A i 208 S AR IR AN, Bl R 2R i AR 56 A &2 i 281 A 1Y)
DataNode |-, %% 7 i 5 Edm T, 24 2dE ) DataNode & 1% ] DataNode 2H Fi 11 & 2k,
i Jii—~ DataNode 1 575G UEFRZIGAN, @i 4K, WL ChecksumException, XN 5 H
J& T TIOException 1128, 72/ i BUCER IR, 2S5, 25 DataNode L [1)
BEGA AT LEE . B DataNode LI#HI A — M T IEREAHHE . B RISk e
J5, &% f DataNode, ARG HXMHE.

.................................................................................................................. > @
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AN P v £ 5 5 K IR SR E R B AT, BN DataNode t 22 1E )5 61817 — 4
DataBlockScanner, M 7] & 8% & 47 fi& £ 1% DataNode | i F) 24 e .

W2 v R block S, 2 UL B ERHATIKE

(1) & imfEdl it ChecksumException 2 i, <73 block A1 block FT{E ] DataNode
i 75 45 NameNode.

(2) NameNode 21X/ block Hric Ny C i, X, NameNode BiA 2> 8% 7 G 5 [1]1X
> block, tHALSEHi]iIX A block 2 H Al [¥) DataNode.

(3) NameNode 23— M4f 1) block & il | 73 4 —~ DataNode.

(4) NameNode A1 block MIEF .

HDFS 2 {7 fil B 8 e gl A, AT DU i 08 21l AR 8 B 1R r 8 s B . 2 7 o 72 12
HOg s Bt , i el 25557, B 4cm NameNode 7 O i) £ B f2 H E 78 233 B
FRAVERIX A DataNode. NameNode 251X N EHEHbRic A IR, XTEANEHRIIE RS
# NameNode % E|n— 1 RIA L. 25, ELZAFRX NIRRT 7 — P RIARZ S 2] 55—
DataNode I, #nit, ZIRHRAIEIAR 7 X EIZHIEKF. HE, S p 2 g8 Ao
il B -

Hadoop ] LocalFileSystem $RAT %% ) diig AR 36 FTGAIE . 295 AN —144 A filename 1] A
i, XFRGE S i WIS BN XM FE— TN X NEL PN AN
filename.crc [ F& 6 A4 -

232 WiEEYE

Hadoop 1 A—ANE0E I il B4R B &, FRIEF AL EAR KR EEE. i
SRR R 48 B R A I B AR s O A 8RR 5 I REEL 25 18] @ D& 78 7 45 A
28 TR AR R B, AT R AL BRI S . FRATIKR T i — F Hadoop H 1 SCA [ 4

Hadoop SCHF 2 M R4 5. FRATAT AR EE SO 46 J5 547 A\ HDFES, DL & 174
). fER 2-2 91, FH T LR R 4aHE .

7 2-2 Hadoop FHIEFEHR

E4atgk Unix TH " % M RE SNHXFF A 5 &l
Deflate y Deflate . deflate No No
Gzip gzip Deflate . gz No No
Zip Zip Deflate . ZIP Yes Yes
Bzip bzip2 Bzip2 . bz2 No Yes
LZO Izop LZO . 1zo No No
FITA H) s 246 SR A A 20 (8] 5 B ] A AT e B PR ) e i 1 5 0 e i 5 DU 4k I 4

F YT . Deflate 5

LR FBAER 7 LZ277 508Kk 2 S H— > ot 80 K 468 5

9%, PEAR

ﬁ%_.“’)\?— lebJ#EP'JLJij‘-IJ Gle Jl-i(Z}'CF‘_‘IC)s Deflate ﬁi’)ﬁjjz%mrh EILEIZEI’J %rl-lﬁlfia Gle %EEH‘
[E) A0 2 (8] _FEeBGE H, Bzip2 FikE4E L Gzip EA R, (B HES . Bzip2 fi# kg e
RS L EAR, (HE A S 4aig sCHI EL, SORHRARHT, (HIEFaROR W 72 i 1Y .
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48, AN ECERRBII )T 53—, AR R AR P, AT AL,
Lan Gzips 2=, HAMI—L R girg N BR TR b8, (HEEIIFEIER 1%, ik
WIS T CPU L, #l4n Bzip2. LZO J&— AP EERESS 47 2B H AT Ab# 5 i th R 5
RE R4 R . 7F Hadoop H, {8 LZO H4s 532 T LA/ N4 (19 /N -4 o 2 s i i 2
SR (E], 78 HDFS " A7fif B4 804, ] DAMEERERE IR A7 5 2108, L KAERFMER#4
fire AU, T MapReduce {ENVIE & MEASLE VO b, 174548 506 ol Sk & /D1
1O ¥4k, ety Ehnma. #ilan, ¥ Egs X BEEAE NN L2355 45 MapReduce 4b#,
MapReduce 2= H R #E 468 SCAF BT 442K H shit 35 1 WA s ds A B s . AL B RAZ a0
K 2-12 B

Gzip Bzip2 L70 Zip
ROMPL =
Gzip % Bzip2 R LZO % Zip dRS
R 55 PR SN e

|
S

[E 2-12 MapReduce Y EF5HELS

LZO I E46 304 2% VT 2 /N1 blocks ZH (2 256KB), 115 Hadoop HI1E MY AT LR 4
block %4 K4 B TAE(split job). AV G, LZO 7E T s % [E R 7 RCE S, &1
JE# 2 Gzip M f%, Xk e AR Z MRS, ERNEY4E AW Gzp, K&K
A5 RIS EE Gzip IRFE K —2F, (B2, XA A &1L R4 1 U EE A 20%~50%
AFfE S ], IXFE, AT DAAERCR B OR S S Ve M AT IR

752 FE ] J 48 B MapReduce 2746 Z A0 ER ) B4 B, R4 02 5 X E 2R &
B, e, fFfEAE HDFS 9 HR H 4 1 30 K78 1GB, HDFS KK/ 64MB,  Fit LA
Z BB A7 16 B, B e ST VB Sa \ 1) MapReduce RNV, 2817 1 M5 A7 B (split,
WO “B” o XM block, FANIGE—FRA “B7 ), B v E#AE N — AL map fF:
ZEN, BT AL R

AR B 2 — > Gazip 46 2B 48 XA, He4d Ja 1K/ A 1GB. ST —F#, HDFS

.................................................................................................................. > Q
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Wb SN 16 B BRI, EEXE—HRGIE A EFRA K, FRARGEMN Gzip
BRI A AT R SR, map AF55 t A AT A A7 T A 40 B RSB — AN 2 B i 3
Gzip 1% :U11 FH Deflate 57925k A7t R 48 1 i 2 ds , Deflate 14 24 /E 8 — R P 465 Pk AT
fifid. (HAE, BRMITEEAEEH P ESIER P EE S EM BT — PN ERE G E, m
e 5EdEREL . FHit, Gzip ASZHF0EIEH)HLH] .

EIXFEOL T, MapReduce A7 Gzip #& NS, BN ERIER A Z Gzip K46k
AMCEE ST A1), 1 Gzip H4a Pl A SR EINLH] . X 2 DU A Hh ik 4R
Writ): —> map (5K 402 16 > HDFS . KEAZE map MIAMESE . SHbFEE, KA
map 115570, FrUAENL S E Pk BEAGE A, AT 5 B0s 47 B (a2 K

EFRAME BB 7, W2 —A LZO A& U S, AT @ 2[RRI i), R Ry 2
A EZik% AN reader $2AE VAT H 5 EI . (B2, Bzip2 #2010 46 SO sz 4t 7 B
Sz (Al EE RS (A 48 AL PLIEAUME), BRI S EIHLH] .

SFF AR, XS FEA A . Zip ARSI, Fik, BB S
HA—A Zip 3o BA SO SE, B SCRYIAE 1 B AABTE Zip KPR RS XA
JE Ve BH Zip SUAF SR SCAFIL T 8, AN R BLEE Zip R4 SRR I — AN E AN SO

2.3.3 FHlk

Ak A S A R R, DME T3 T M 284640, LS N REALFERIT
P2 HZHAEIRFFAML, B TR — RGO RIS FE

(1) FAA LU RRAIE

® X% W] LAFR Sy A FH A BRI O U

® [RiFE: IEMERKEMAHFIILE], B, 75ERDF I RF LR

® WY E: BEEIEAS VI A]

® HIRME: IR KIET KB,

(2) I EEEHI T

® (EN—MFE A%,

o (EN—AulSHIEIER L, SIFANEDIT R IE S HIEME .

® {EJN—FEdEFE DIHLH].

Hadoop HJFF#ALHLHIS Tava B PP SIHEHLEIANE, €S2 7 B Sl B, Rsx) R
FRAb 2 A, ES —3RHZ, Java 7 ZALHLE]Z AW G E X 5, {H7E Hadoop {17
HLElR, P RTUAE AR, W T Tava X RGO EAENL, 25 T MHRCE.

E MR, HEREEN SN TR, WM& Em e 0 —3 i, 5H—#E
BB R, B RFA, BRI BIgGR A S, CLSEELERE B S . /£ Hadoop H,
Mapper. Combiner. Reducer F5 [ B 2 [6] 13 {540 5 B H P34k 5 R FFIMCEIAR . 254515k
i, Mapper 7= 4= [ 8] 5 H<key: valuel , value2.. >75 B 5 N B A HEE AL, X2 7 740 FECE
g RIS REA N, B NS, 1 Reducer B, 132H Mapper ) H ] 45 5 1 1 78
N & — A SROFFIAL IS FE R EE A AF A 2 S R RN SR ). F5 B EE T
2, BEMSAE LR FALEI) RS R, Mapper 18] 45 BAEAS B LA e, X 5
Z 75 R T FI AN R
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F¥- 114k /& Hadoop % /0» If)—3E 77, 7 Hadoop H, /3. T org.apache.hadoop.io £ H [] Writable
£ 1 /& Hadoop /7741 4b4& R SLHL, Writable £2 L& L P8 > J7 ik

public interface Writable {
void write (DataOutput out) throws IOException;
vold readFields (DataInput in) throws IOException;

}
AN, EAVRAEERE T RE, W BT R A, EESLI WritableComparable 2 1

public interface WritableComparable<T> extends Writable, Comparable<T>
{1}

Hadoop [1'] Writable #% [ &%t T Datalnput A1 DataOutput SZHL P FF ALY, B iZE(ERL
f§ A S ) PREGESEdE . o5 P I

Hadoop ' I 5 (key) F1{f (value) 2% 25l j& S HL | Writable 422 1 F %F 52 (A 0 20 SIZ B
WritableComparable, UL{HEEE1THET).

Hadoop H F 324t | Z i HAK] Writable 25, (.5 1 % W11 Java 22 A5 (boolean. byte.
short. int. float. long H1 double 5) 14 & 2R (BytesWritable. ArrayWritable A1 MapWritable

), 2-13 Fros.

Primitives

BooleanWritable NullWritable

BytaWritable Text

IntWritable BytesWritable

VintWritable MD5Hash

cinterface»
Writable
org.apache.hadoop.io

«winterfaces
WritableComparable

FloatWritable Objecr'Writable

LongWritable GenendWritable

ViongWritahle

DoubleWntable

ArrayWritable

r---1--...-.-..-------..

lwoDArrayViritable

Lk AbstractMapWritable MapWritable

SortedMapWritable

2-13 Writable [

Text: Text /& UTF-8 [I'] Writable, 7] LLELf# /5 java.lang String #HZS LAY Writable.
Text 28U T UTF-8 38, Text & 48/, HAH A LUHIL A set() 7iiRek e . moKn]
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LLA7A#E 2GB [N,
NullWritable: NullWritable /& — #1457k 1] Writable 227, EFILKE RE, AL
FAE 5 £

BytesWritable: BytesWritable /& —> 2t il &4l £l 53¢, P Aleg 22— int FEX.
BytesWritable 5& Al A2 (1], JLAE AT U@L I FH set() /7 2K B2z .

ObjectWritable: ObjectWritable i& FH 1 Bt i FH 2 F o R

ArrayWritable A1 TwoDArrayWritable &£t %} 2 2H H1 — 4E% 4 11 .

MapWritable 1 SortedMapWritable ;&% X%} Map 1 SortMap 1] .

IR Hadoop W | Z# Writable Z5flEFH i, Hadoop *f Java FEAZSHI L%
Writable Z8SCHL ) RawComparable #2 [1, fE3X L RA T E PR, (#0] LL7E
WHRERBEATHER, M RRYE% 1 LR IR 8. H2, JIRMTFEEIME PR
7, Hadoop M %EE Writable ZEHiANGETH & AT K 1 (75 E1F =& Hadoop &M
Writable £ & 2584 3% A 52 RawComparable #2111, Kt WA SN FE), XF, &
IR 5 ELE Ml H ) Writable 28, FFAl7ER HAE 8 (key) BB B8 B iz anitt, DR SZHLE
e SPIATAig AR [ L3R .

2.4 HDFS HWZLZEFMEE

HDEFS 13—~ NameNode 1E~ master K4 % & H 2 ME N slaves ] DataNode, &
Hadoop MJ#ZOrIgedH . %34 5¢ Hadoop J&, BU5EHE | HDFS %3 . HDFS N A 20t
FATETEOL VIR ESZFE, Dhge MAVESRPL T A U R S .

2.41 Hadoop HY& 3

HDFS & Hadoop M0 H, ZE3EREF C& B & 1E Hadoop I 0FEFEH, WN—EE
X _FiF, HDFS 122350 B 5 Hadoop /& 31 -

Hadoop £ERF 2235 2 LLF TAE.

1. E&EIME

(1) EHEMNEMTFE— Hadoop FE/7 .. —M% Hadoop 7 AN E4E XA, — 2
RS, — MW EEFTRETE. PR T EIEFEA R PR T 323

(2) %% Linux IS5 28 A1 B 80 1F . Hadoop BE AT LS4 80 6 IR 25 28 1) 0 20 A s
A L2 S E S . LS EA Java. SSH 55

(3) Xf Linux #AT L E RGN E . WML DNS, NGB FESE.

2. &% Java FHALE SSH L& /Si(9]

T ACE SSH SEIL AT A8 U B8 5 5%, BAREAE D TE N : 61 — 181 Y hadoop
P, AERGXANIK ) SSH A%H, BCE AHRBUC M B SSH Ak 555 % 77 5.
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3. fi#[E %% Hadoop £% 8

W 23 HA R R B RN AT dLds b

WY, RERAE -3, —#&H HADOOP HOME #5023 (iEikte, EREKME
HlL#5*) HADOOP HOME 1%+ [A] .

WIRERENPLERAE T2 —FE, LME—alas LRCE L, A58 S0 e #
FI) H A AL S FAH [ AL BRI AT .

4. B¢ E hadoop-env.sh 34

£ Hadoop Jei 2l I i BC B A4 B, 6045 Hadoop H HACE . JDK S5 ¥ H
5. fic & core-site.xml. hdfs-site.xml. mapred-site.xml Z 34

Mo B 1S SR AE S R4 4 .

6. &1t HDFS X R4

X RALT Windows 1 2 Gl H A 75 Z24% 4L

7. REIFRET 27

A, FATE T #{¥ H Hadoop 2.6.0 it A, 7E CentOS 6.5 |73 7l #5 a Oh 73 A U 35 (]
(E BOh ) — 6 IR 55 25 | 22 353247 BT A 1) Hadoop ThREAH ) FAEBEFRES/E N2 F 4 .

(1) DA AEE .

@O  %3E CentOS 6.5 HAE RS, WK 2-14 Frow.

%

ESSRATE#HE: 322 / 1268

¥5 java-1.6.0-openjdk-javadoc-1.6.0.0-1.66.1.13.0.2l6.x86_64 (215 MB)
Open|DK APl Documentation

& 2-14 £% CentOS #21E &%

@ Kot Java ZEEEM, WK 2-15 Ars. WARZEE, ATH mpm ©5#E yum 25 5%
I Java. IXH, FRAMEH Java 1.7 FAS.
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[ root@hadoop ~]# rpm -ga | grep java

java-1. 6. 0-openjdk-javadoc-1.6.0.0-1.66. 1. 13, 0. el6. x86_64
eclipse-mylyn- java-3. 4. 2-9. el6. x86_64
java-1.6.0-openjdk-1.6.0.0-1,66. 1. 13. 0. el5. x86_54
ant-javamail-1.7.1-13. el6. x86_64
java-1.5.0-gcj-1.5.0.0-29. 1. el6. x86_64
java-1.7.0-openjdk-1.7.0.45-2. 4. 3. 3. el6. x86_64
java-1.6.0-openjdk-devel-1.6.0.0-1.66. 1. 13. 0. el6. x36_64
1pg- java- compat-1. 1. 0-4. 1. el6. noarch

subversion- javahl-1.6. 11-9. el6_4. x86_64
java-1.7.0-openjdk-devel-1. 7. 0. 45-2. 4. 3. 3. el6. x86_64
tzdata- java-2013g-1. els. noarch
java_cup-0. 10k-5. el6. x86_64

[ root@hadoop ~1#

& 2-15 Java REQ

@ &k hosts XA, WHE MK . F hosts XXM &G, IMA—1TEHNLLZ 5 IP Hulik,
&l 2-16 i

[ root@hadoop ~1# cat /etc/hosts
127.0.0,1 localhost localhost. localdomain localhost4 localhostd. localdomaind
| localhost localhost. localdomain localhosté localhosts. localdomainG

#92. 168, 150. 128 hadoop. test
Toot@hadoop ~]1# hostname

hadoop. test

[ root@hadoop ~1# |]

[®] 2-16 hosts &

@ f#H useradd f& A% “hadoop” HIJ7, FRIFACE SSH LHEMES, Wk 2-17
FTR .

[ hadoop@hadoop ~]§ ssh-keygen -t rsa

Generating public/private rsa key pair.

Enter file in which to save the key (/home/hadoop/. ssh/id_rsa):
Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /home/hadoop/. ssh/id_rsa.
Your public key has been saved in /home/hadoop/. ssh/id_rsa. pub.
The key fingerprint is:

74:23: 44: 28: ce: 0a: ae: 9a: 71: 63: ff: 4b: be: 57: a0: 84 hadoop@hadoop. test
The key s randomart image is:

+--[ RSA 2048]----+

| 00 |
I GIGHDD I
| . E...o. |
l.. . .. S. | !
Ik -. : : |
lo + |
|.= 00 |
| + .. =% |
& 2-17 BCE SSH

N .ssh H3, 4 id rsa.pub Efill, JHHiw4 Ay “authorized keys” , R )5 W B XL
fR, e 2-18 Fiis.

[hadoop@h .ssh]$ cp id rsa.pub authorized keys
[hadoop@h .ssh]$ chmod 660 authorized keys
[hadoop@h .ssh]$ ls

authorized keys 1id rsa 1id rsa.pub

[hadoop@h .ssh]s$ |}

& 2-18 W ENHIR

® ¥ Hadoop ZaL LA & B E 24 Mg . X H, ¥ Hadoop %24 7 /home/hadoop/
HPHST



$ 2% HDFS XHHR%

ACE MBS i, 7 /etc/profile XAFH L E Java f Hadoop AHCIIMIEAR &, Jffliz
A2 i 2-19 ok

|un5et i
unset -f pathmunge

lexport JAVA_HOME=/usr/1lib/jvm/java-1.7.0-openjdk-1.7.0. 45. x86_64
export CLASSPATH=.:S$JAVA_HOME/jre/lib/rt. jar: $JAVA_HOME/lib/dt. jar: §JAVA_HOME/1ib/tools. jar
export PATH=§PATH: JAVA_HOME/bin

export HADOOP_HOME=/home/hadoop/hadoop
export PATH=§{PATH}: § {HADOOP_HOME}/bin: § {HADOOP_HOME}/sbin
krcotﬂhadoun hadoop] # source /etc/profile

& 2-19 ELENETE

@ BLHE Hadoop Z3% U IR AR &
Ac B etc/hadoop/hadoop-env.sh XA, W& 2-20 ffroR.

The java implementation to use
export JAVA_HOME=§{JAVA_HOME}
export JAVA_HOME=/usr/lib/jvm/java-1.7.0-openjdk-1.7.0. 45, x86_64

[¥] 2-20 etc/hadoop/hadoop-env.sh X

AC B etc/hadoop/core-site.xml A, IIALIE 2-21 Froasit N 2 .

<!-- Put site-specific property overrides in this file, -->

<configuration>
<property=
<name>hadoop.tmp.dir</name>
<value=/home/hadoop/hadoop/tmp</value=
</property>
<property=>
<name>fs._defaul tFS</name>
<value>hdfs://hadoop.test:9600</value>
</property> |}
</configuration>

-- INSERT --

& 2-21 @B & etc/hadoop/core-site.xml 374

Al B etc/hadoop/hdfs-site.xml A, ALK 2-22 Frosit N 2 -

<!|-- Put site-specific property overrides in this file. -->

<configuration=>

<property=>
<name>dfs.replication</name>
<value=3</value=>

</property>

<property=>
<name>dfs.namenode.name.dir</name>
<value=file: /home/hadoop/hadoop/dfs/name</value=

</property=

<property=
<name>dfs.datanode.data.dir</name>
<value=file: /home/hadoop/hadoop/dfs/data</value=

</property=

<property>
<name>dfs.permissions</name=>
<value>false</value>

</property>

<property=
<name>dfs.webhdfs.enabled</name=
<value>true</value>

</property=

</configuration=
-- INSERT --

2-22 Mg & etc/hadoop/hdfs-site.xml 3T

.................................................................................................................. > @
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%1 @m SRR T ek

AL E etc/hadoop/slaves, flIIA DataNode 15 51, BI5H7EHL44, WK 2-23 Frox.

[ hadoop®hadoop hadoopl$ vim slaves
[ hadoop®hadoop hadoopl§ cat slaves
hadoop. test

[ hadoop®hadoop hadoopl § |

[ 2-23 ECE etc/hadoop/slaves

7E R %% 25 L 1] 2 H % /home/hadoop/hadoop/tmp~ /home/hadoop/hadoop/dfs/name .
/home/hadoop/hadoop/dfs/data, MK 715 5 AR -

i, FETHEE MRS H Hadoop IhEERF 26 7E Ak, BshiaiTRIA].

(2) A

AT AERE A E S5 L Hadoop RN, AR EARIE 28—, RATULZRAHE 1 4
NameNode 1 3 /> DataNode ] Hadoop #E# A . AL E WL 2-3.

#< 2-3 Hadoop £#EE

T RAR P i FR
h.master 192.168.150.129 NameNode
h.slavel 192.168.150.130 DataNode
h.slave2 192.168.150.131 DataNode
h.slave3 192.168.150.132 DataNode

@O  FEFADT AL CentOS 6.5 #E RS, %% Java, SSH FHfF, FCHE foVF SSH il
LB kB B S ENL BT KBS N4 A “hadoop” ) Linux H /7 B4
“/etc/sysconfig/metwork” H 1] hostname 14 B .
@ ECESDTEVW IP, B “letc/hosts” XXAF, AT A H) EHLA S A E hosts
AR REAT AT, ] 2-24 FR.

[root@h hadoop]# cat /etc/hosts
127.6.6.1 localhost localhost.localdomain localhost4 localhost4.localdomaind
el Localhost localhost.localdomain localhosté Llocalhost6.localdomainé

192.168.150.129 h.master
192.168.150.130 h.slavel
192.168.150.131 h.slave2
192.168.150.132 h.slave3
[root@h hadoopl# |}

2-24 {&p& “letc/hosts” T

@ MFCE SSH LHME . HILIESA T ) hadoop FH 7 T GIEEZEH, SR)56 4 N1
118 AT 1d rsa.pub ) N2 E] authorized keys SCAF B, FF1 B SRR o & ity
Z B2 5 aeneimid SSH HAHZEE, il 2-25 Frs.

@ f4 Hadoop %30 kB B 221 e P . IXH, FRATK Hadoop ZZ3E7E R H g

“/home/hadoop/” "Rl
® MENSELE. EHATT AN “letc/profile” CAFHALE Java & Hadoop FHIIEA
BiARE, JHEZAER, & 2-26 Fis.
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[hadoop@h ~]%5 ssh h.master

The authenticity of host "h.master (192.168.150.129)" can't be established.

RSA key fingerprint is ab:71:78:f1:e8:79:e6:e8:ba:88:bl:1d:a8:21:ce:cH.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added 'h.master,192.168.156.129' (RSA) to the list of known hosts.
Last login: Sat Apr 9 21:13:27 2816 from h.master

[hadoop@h ~]4% exit

logout

Connection to h.master closed.

[hadoop@h ~]$% ssh h.slavel

The authenticity of host "h.slavel (192.168.150.138)"' can't be established.

RSA key fingerprint is 1f:ae:4f:24:4a:df:19:06:27:c2:f1:1a:e0:6d:c6:c2.

Are you sure you want to continue connecting (yes/no}? yes

Warming: Permanently added 'h.slavel,192.168.158.138' (RSA) to the list of known hosts.
Last login: Sat Apr 9 21:17:08 2816 from h.master

[hadoop@h ~]$% exit

logout

Connection to h.slavel closed.

[hadoop@h ~1% ssh h.slave2

The authenticity of host "h.slave2 (192.168.158.131)' can't be established.

RSA key Tingerprint is 46:d68:94:b4:T9:be:d8:23:48:92:be:44:36:19:57:6a.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '"h.slave2,192.168.150.131" (RSA) to the list of known hosts.
[hadoop@h ~]% exit

logout

Connection to h.slave2 closed.

[hadoop@h ~]% ssh h.slawve3

The authenticity of host "h.slave3 (192.168.158.132)"' can't be established.

RSA key fingerprint is 8f:bZ:6@:ed:ed:33:c6:58:Tl:a7:6a:9b:a3:6d:26:93.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added 'h.slave3,192.168.158.132' (RSA) to the list of known hosts.
[hadoop@h ~]$% exit

logout

Connection to h.slavel closed.

[hadoop@h ~15 [}

2-25 SSH kBN ERACE

unset 1
unset -f pathmunge

export JAVA HOME=/usr/lib/jvm/java-1.7.0-openjdk-1.7.0.45.x86 64
export CLASSPATH=.:$JAVA HOME/jre/lib/rt.jar:$JAVA HOME/lib/dt.jar:$JAVA HOME/lib/tools.jar
export PATH=$PATH:JAVA HOME/bin

export HADOOP HOME=/home/hadoop/hadoop
export PATH=${PATH}:${HADOOP HOME}/bin:${HADOOP HOME}/sbin

-=- INSERT --

[ 2-26 profile SCTHEHIALE

£ NameNode 7 517, 1224 Hadoop % %E H ¢ H 1 EC B3
A B etc/hadoop/hadoop-env.sh XA, 1801 Java 2 1% B, WK 2-27 FR.

# The java implementation to use.
export JAVA HOME=/usr/lib/jvm/java-1.7.0-openjdk-1.7.0.45.x86 64

& 2-27 @B & etc/hadoop/hadoop-env.sh T

fc B etc/hadoop/core-site.xml, JIALIE] 2-28 Frosi N2 .

[<!-- Put site-specific property overrides in this file. -->

<configuration>
<property=
<name>hadoop. tmp.dir</name=>
<value>/home/hadoop/hadoop/tmp</value=
</property>
<property=
<name>fs.defaultFS</name>
<value>hdfs://h.master:9886</value>
</property=>
/configuration>f

A

-

-- INSERT --

%] 2-28 HAL & etc/hadoop/core-site. xml

.................................................................................................................. > @
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j(ﬁw MIERNER BT R (ki
s

ACE etc/hadoop/hdfs-site.xml, JIALIE 2-29 BN 2 .

<!-- Put site-specific property overrides in this file. -->

<configuration>
<property=
<name>dfs.replication</name>
<value>3</value>
</property=
<property=
<name>dfs.namenode.name.dir</name>
<value>file:/home/hadoop/hadoop/dfs/name</value>
</property>
<property=
<name>dfs.datanode.data.dir</name>
<value>file: /home/hadoop/hadoop/dfs/data</value>
</property>
<property=
<name>dfs.permissions</name=
<value>false</value>
</property>
<property=
=<name>dfs.webhdfs.enabled</name=
<value>true</value>
i </property>
</configuration=
-- INSERT --

& 2-29 #ii & etc/hadoop/hdfs-site.xml

fC E etc/hadoop/slaves, I DataNode 1 51, & 2-30 Fros.

[hadoop@h hadoop]$ vi slaves
[hadoop@h hadoop]$ cat slaves
h.slavel

h.slave2

h.slave3

[hadoop@h hadoop]s |

5] 2-30 FECE etc/hadoop/slaves

@ 414 Hadoop (4% H 3% : /home/hadoop/hadoop/tmp. /home/hadoop/hadoop/dfs/name .

/home/hadoop/hadoop/dfs/data, F-T T 13 5 ALFR -
¥ H % “/home/hadoop/Hadoop” A S il £ HoAth =M1 s, W& 2-31 Fios.

[root@h hadoop]# scp -r hadoop hadoop@h.slave3:/home/hadoop/

libhdfs.so 180% 223KB 223.1KB/s 00:00
libhdfs.s50.0.0.0 100% 223KB 223.1KB/s g0:08
libhadoop.a 180% 1093KB 1.1MB/s 00:00
libhadoop.so 180% B655KB 655.4KB/s 0O :00
libhadoop.s0.1.0.0 % 0 0.6KB/s --:-- ETA]

& 2-31 E#H|ExE “/home/hadoop/Hadoop”

2 it,, Hadoop fEHE %235 5C hl.

FEXNET:

® SSH LHMERELE. HFEMAR G Hadoop 7 sl LHELE SSH LE S E X,
{811 5L [B] RE B AH L7 1)

® RANEX. RS E LT REECE KM% TR E.

® Hadoop il # . 7F Hadoop % ZE L1 etc/hadoop/slaves H I FIT AT &0k 10 s o A D
B, WOCFRIARES, AlfZEhriEil e

242 HDFSHIECE

Hadoop 5 HDFS #HI¢H AL E W AF F 2 & core-site.xml. hdfs-site.xml. mapred-site.xml
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EANECE S, BROAER T, XL E AR T
1. core-site.xml AL E

/O uﬁﬂ ,.\EP # J HDFS Eﬁz%@iﬂﬁ S'aI,L. %% 2-4.
< 2-4 core-site.xml B9 ER B ik In

BRI B %t B it FH
Il B SOk, $7 7 Ja me R L 20 e
hadoop.tmp.dir /tmp/hadoop TR AR F- DO et 1Kk, BT
VEIE R JG Bh AR 55
hadoop.http.authentication. F AN, BN, el A gE X
ype simple | kerberos Class, i Fi 4 5
hadoop.http.authentication.
token.validity 36000 SGIE S W R 1], e C BT Y R
o HTTP Sk firfl H 1) Cookie 114544 , TP
'i:;?ji“;i“hemam”' domian ld i U0 2 4R BT 4 A
Pl i B 4 4
hadoop.http.authentication.
true | false il LA S o BRI true, ROVFEE VI

simple.anonymous.allowed

hadoop.http.authentication. . - o
/home/xianglei/hadoop keytab Kerberos $Guk& R, % A AR U &

kerberos.keytab
Hadoop AR%5 =450 E 22 4= 56A1E, FaAc
hadoop.security. e # hadoop-policy xml ¥ H, fic & 4Ll )5
authorization e | false H] dfsadmin, mradmin -refreshServiceAcl
Wl 8 A 2%
hadoop.security. _ Hadoop A 5 FRSGIE, HF HTTP Vj
o simple | kerberos . _ .
authentication 1], simple 8¢ # kerberos
hadoop.logfile.size 1000000000 B H &SN, it MRz H &
hadoop.logfile.count 20 N H &L
fs.default.name hdfs://master:9000 £ X NameNode 7 £ [ URT Fllim F 3 7€
o $ {hadoop.tmp.dir} (EKIN) FrcEdE T A H 3, —ROX e H R4
fs.checkpoint.dir - Sk
/dfs/namesecondary BB, AMFLER) H SR 2SI
R | 0500 HDFS W AE W E, a] LAV M F
s.trash.interva
AL 8P, 0 AR
_ BREMIKRENF TR, ART
10.bytes.per.checksum 1024 _ _
10.file.buffer.size
L REEE A S AL SCAE I Bk B3R A 4 ik, A
10.skip.checksum.errors true | false

il 5 . BRiAse false



%Wj(yé#"y&mfmﬂ me kR

BMHERFR B M E W HH
org.apache.hadoop.10.serializer. . .
10.serializations &4P P 7 54611 9 RS 2%

WritableSerialization

10.seqfile.compress.

blocksize

1024000

BIRARTI S SRR MRS, 715

10.compression.codecs

org.apache.hadoop.10.compress.

DefaultCodec,
com.hadoop.compression.lzo.
LzoCodec,
com.hadoop.compression.lzo.

LzopCodec,

org.apache.hadoop.10.compress.

GzipCodec,

org.apache.hadoop.10.compress.

BZip2Codec,

org.apache.hadoop.10.compress.

SnappyCodec

Hadoop FIr{¥ H 1) 4 e 5 4%, Gzip~
Bzip2 ANH, LZO %% hadoopgpl
2\ 7 kevinweil, 125700 .

snappy i 2 Ho il %2 3¢ 37 12 140 hadoop
-env.sh

fic & LD_LIBRARY_ PATH=snappy
PEfr &

10.compression.codec.

1zo.class

com.hadoop.compression.lzo.

LzoCodec

LZO i ) da ga s 25

HAE 240 SO A BT 32 buffer [

10.file.buffer.size 131072 T
Web 22 BT NIE. WN true, NI
JobTracker H1 NameNode [1] tracker [
webinterface.private.actions | true | false T 2o L BT 26 B S 8 4 e e e, ik
\sE false
topology.script.file.name /hadoop/bin/RackAware.py HLAZ RN A7 B B A
topology.script.number.args | 1000 HLEZ BN A A B Y = AL AR, TP Hhhib

A SRR B AR U, %O B B XA core-site.xml )25 B B AL XU -

<configuration>
<property>

<name>fs.defaultFS</name>
<value>hdfs://master:9000</value>

</property>
<property>

<name>io.file.buffer.size</name>
<value>131072</value>

</property>
<property>

<name>hadoop.tmp.dir</name>

<value>file:/home/hadoop/tmp</value>

</property>
<property>



<name>hadoop.proxyuser.hduser.hosts</name>
<value>*</value>

</property>
<property>

<name>hadoop.proxyuser.hduser.groups</name>
<value>*</value>

</property>
</configuration>

2. hdfs-site.xm| it &

hdfs-site.xml /& HDFS [/ &P HC & SCAF, 35 200 B G0 L& 2-5.
= 2-5 hdfs-site.xml B9 F Ef B £ In

J& M2 R & T {8 i BH
dfs.namenode.handler.count | 10 NameNode )i 2)) J5 7 )5 W26 FE EL
dfs.datanode http.address 0.0.0.0:50075 DataNode [1] tracker U1 [] i Wy Hiuhk Al ¥ 1

| DataNode 1] IPC WiWrim 1, N0 fliG=1E
dfs.datanode.ipc.address 0.0.0.0:50020 LI ST 5ot B & NameNode
dfs.datanode.address 0.0.0.0:50010 DataNode AR %55 -1, 0 WIBEHL
_ Linux 4T H 3O REcE, HH
dfs.datanode.max.xcievers 256 DataXceiver A (IR {7, 2218 &
dfs.datanode.data.dir.perm 755 E;tal;f ;f ?J;)T;E FIN 2 OCHF R B A
dfs.datanode. failed. 0 DataNode W14 MHFIXE. 0 (KINMET4
volumes.tolerated H A EL45 11 DataNode
s e dir $ {hadoop.tmp.dir}/dfs A FEAS I Ef*]hNN BREENH, FA
/name NameNode [P T045 &1
/var/data/hadoop/hdfs/datal, . i
dfs.data.dir fvarfdatafhadoolljafhdfs!dataz, EFEE‘Z""%@E BRI, FIUE5
/var/data/hadoop/hdfs/data3
dfs heartbeat.interval 3 DataNode /CoBlk o il B (6] (8] B, B2 9D

PG Nk 2 kAL, LR |

dfs.client.block. write.retries | 3 T Ak S

dfs.max.objects 0 dfs1 %#ﬁﬁ% R, HDF_S_I P E R
RN — DR, 0 RRANPR ]

dfs.safemode.extension 30 RERGRM X ERANHRNEERN
6], A NFP, ERIAH 30

dfs.http.address 0.0.0.0:50070 NameNode 1] Web & ¥ i [

dfs.https.enable true | false(EkA) NameNode [1] tracker 72 75 3Z ff HTTPS piX

dfs.https.address 0.0.0.0:50470 NameNode [¥] tracker U2 [H] ¥ W5 in) ik

dfs.permissions true | false dfs R 2B H, — M E N false

dfs.permissions.supergroup | supergroup(Fhil) 1% B hdfs AR 4H

dfs replication ; hdfs ZHs @I AZ, BN 3, #Hie L3

RO TH AR, B T (A7 2 8] . %

HDFS X &%
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2L

PRI T e (25
bk
BRI B % & i FA
DataNode £4% H 1) i KR4 2 &
dfs.replication.max 512 DataNode &l B P 52 i 2 3 S0 o
BOAmIAZ, )R TEIRE A HEE
dfs.replication.min 1 DataNode &4 B 1 8¢/ @l A =
dfs.replication.interval 3 NameNode 35 v DataNode :ﬁ RINLAE
JEEL, AR . — RGO S AR TR E
DataNode [ 14 5. {XAE dfs.hosts S A
6 host /usr/local/hadoop/conf 15 7€ ) DataNode £ R 7% 4% FI| NameNode
/dfs.hosts.allow Fo MR ZZHATRE, BATINITEN
DataNode #f 1] LLi%E £ 3] NameNode
dfs.hosts.exclude /ust/local/hadoop/cont DataNode 24 1.
/dfs.hosts.deny

3. mapred-site.xml fit &

mapred-site.xml F T-HC# MapReduce 1/ HIHESE, 5 HDFS BYCHLF E 2 XA 1O
PEE . X B EAAE—T mapred-site.xml FIAHSCEC BT, W& 2-6.

F< 2-6 mapred-site.xml BY1H<HL & IR

RHEBHR

& ™% B

it BR

mapred.local.dir

/datal/hdfs/mapred/local,
/data2/hdfs/mapred/local,

mapred 2 {Hi4¢ st BT 6 1 (1S 3
ATLURRE AL, DUE 4

/datal/hdfs/mapred/system,

| mapred A7 5% il SCAF P A ) SOk
mapred.system.dir /data2/hdfs/mapred/system, ATHOE % B, 3T
| /datal/hdfs/mapred/temp, mapred 25 QIS SCEE B, D
mapred.temp.dir /data2/hdfs/mapred/temp, B, LR A
o A th iz B SO e el A (RS Tz A8 A
mapred.local.dir minspacestart 1073741824 e AN SRR, B 0
. . At B SO e e A IS Tz AR A
mapred.local.dir. minspacekill 1073741824 S AR S, B SEEL BRUCK 0
job I A RAF AT, TRIACEZ %L,
hadoop.job.history.location — A SR & S, BRALE logs Y
history 3Kk
hadoop.job.history.user.location H P s A AUy 8
10.sort.factor 30 RbER A TR ) U HE 2
. AR TN A7 80, A7 dE, B
10.sort.mb 600

N1
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243 Bz HDFS

NE SeR a7 B4 /E NameNode %01k HDES £%t, A )5 H A 30,
1. HDFS A9#&X1k

ik 2-32 firas, FATMER] “hdfs namenode -format” iy 2 #% 20{t Hadoop 2.6.0 1] HDFS
;gég;ﬁc

[root@h hadoop]# hdfs namenode -format

16/04/09 22:34:26 INFO namenode.NameNode: STARTUP MSG:
ft**tt#*tt#llt#*#t##ltt#ltt**tt#*tt#*lt#*ltt*#tt#ltt**tt#*tt#

STARTUP MSG: Starting NameNode

STARTUP MSG: host = h.master/192.168.150.129

STARTUP MSG: args = [-format]

STARTUP MSG: version = 2.6.0

STARTUP MSG: classpath = /home/hadoop/hadoop/etc/hadoop:/home/hadoop/hadoop/share/hadoop/com

16/04/09 22:40:29 INFO common.Storage: Storage directory /home/hadoop/hadoop/dfs/name has been
successfully formatted.

16/04/09 22:40:29 INFO namenode.NNStorageRetentionManager: Going to retain 1 images with txid >
=0

16/064/09 22:40:29 INFO util.ExitUtil: Exiting with status @

16/04/09 22:40:29 INFO namenode.NameNode: SHUTDOWN MSG:

f*####****###****#####***####****####****####***####*#**####* F

SHUTDOWN MSG: Shutting down NameNode at h.master/192.168.150.129

1!!##H!*!!*tt!!1!!#*!!!1!!#*t!!*!*#t!!!*!**t!!1*!#*!!!1!*#*!!

lhadonan@h hadoonls B

[ 2-32 HDFS g4 1t

2. HDFS 89358
I AT A start-dfs.sh 8%, start-all.sh J5 3l Hadoop S/ &40, w1 2-33 Fis.

[hadoop@h hadoop]$ sbin/start-all.sh

This script is Deprecated. Instead use start-dfs.sh and start-yarn.sh

Starting namenodes on [h.master]

h.master: starting namenode, logging to /home/hadoop/hadoop/logs/hadoop-hadoop-namenode-h.master.
out

h.slave2: starting datanode, logging to /home/hadoop/hadoop/logs/hadoop-hadoop-datanode-h.slave2.
out

h.slavel: starting datanode, logging to /home/hadoop/hadoop/logs/hadoop-hadoop-datanode-h.slavel.
out

h.slave3: starting datanode, logging to /home/hadoop/hadoop/logs/hadoop-hadoop-datanode-h.slave3.
out

Starting secondary namenodes [0.0.0.0]

0.0.0.0: starting secondarynamenode, logging to /home/hadoop/hadoop/logs/hadoop-hadoop-secondaryn
amenode-h.master.out

starting yarn daemons

starting resourcemanager, logging to /home/hadoop/hadoop/logs/yarn-hadoop-resourcemanager-h.maste
r.out

h.slave2: starting nodemanager, logging to /home/hadoop/hadoop/logs/yarn-hadoop-nodemanager-h.sla
ve2.out

h.slavel: starting nodemanager, logging to /home/hadoop/hadoop/logs/yarn-hadoop-nodemanager-h.sla
vel.out

h.slavel3: starting nodemanager, logging to /home/hadoop/hadoop/logs/yarn-hadoop-nodemanager-h.sla
ved.out

[hadoop@h hadoop]s B

2-33 Bzh Hadoop

3. JuiE

A LMER Java Hw f/0 TH jps BERFE, WK 2-34 frox; AT UIAH “hdfs dfsadmin
-report” 7% A& Hadoop LERFHIIRAS, W& 2-35 fs.

.................................................................................................................. > 6



[hadoop@h hadoop]$ hdfs dfsadmin -report
Configured Capacity: 44104237056 (41.08 GB)
Present Capacity: 26043969536 (24.26 GB)
DFS Remaining: 26043895808 (24.26 GB)
DFS Used: 73728 (72 KB)
DFS Used%: 0.00%
Under replicated blocks: ©
Blocks with corrupt replicas: ©

issing blocks: ©

Live datanodes (3):

Name: 192.168.1560.130:50010 (h.slavel)
Hostname: h.slavel
Decommission Status : Normal
Configured Capacity: 14701412352 (13.69 GB)
DFS Used: 24576 (24 KB)
Non DFS Used: 5938585680 (5.53 GB)
DFS Remaining: 8762802176 (8.16 GB)
DFS Used%: 0.00%
DFS Remaining%: 59.61%
Configured Cache Capacity: © (@ B)
Cache Used: @ (0 B)
Cache Remaining: © (@ B)
Cache Used%: 100.00%
Cache Remaining%: 0.00%
ceivers: 1
Last contact: Sat Apr 09 23:02:15 CST 2016

[hadoop@h hadoop]$ jps
2564 SecondaryNameNode
2374 NameNode

2760 ResourceManager

Name: 192.168.150.131:50010 (h.slave2)
Hostname: h.slave2
Decommission Status : Normal

2907 Jps Configured Capacity: 14701412352 (13.69 GB)
[hadoop@h hadoop]$ |} DFS Used: 24576 (24 KB)
2-34 jps @ B 2-35 TEFEHKES

T % g, i “http://localhost:50070” , Ui [H &~k % A%, 18] Hadoop %2 %% ik
s T, WK 2-36 ATxs.

i Namenode information [ op ]

== | @ localhost:50070/dfshealth.html #tab-overview v z]

Datanodes Snapshot Utilities

Overview 'h.master:9000' (active)

Started: Sat Apr 09 22:59:53 CST 2016

Version: 2.6.0, runknown

Compiled: 2014-12-23T03:59Z by root from Unknown
Cluster ID: CID-9473027b-06ac-4129-8cce-275b94930b6a
Block Pool ID: BP-199319913-192.168.150.129-1460213359400

2-36 Hadoop Web BYR 7S
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25 I 75

KEANE T 3400 RS0 ) HDFS, FEH 648 | HDFS WA 21758, B
PR AR B R4afehh . PO EEE 20 e

W2 SRR, EE MAEE X HDFS A 20 R 40 — € AR, #42 HDFS
PN ERIZATHLE], 9T —E R EAEST T 24

498, HDFS thA H B S REEMA L, hnAE &AM RKER/NUE. AEERKER
BEAL L SO ESE, AXMNBEE AT E—T.
AEHIGEAIN 4 | Hadoop M Z2EEACE, L7 B A S 2 H 52 P 5¢ i Hadoop ZERERL

B, RSSO LB ARHE A T 2 A A B 1 2 A _EREAT
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3.1 HDFS #EO5%kIE

HDFS #2447 2 F H ey fies 0, BL@i) Shell i & A5 Hak, EHAE
. BH S ERERES:, IRt T Java. C IESZEMmIEED, HAoLlEN RS
FEFXF HDFS #1748 .

3.1.1 Shell %%

HDFS i URT (1% 0 F -
scheme://authority/path

Hrp scheme Z M %, —HE file B¢ hdfs; authority & BT A 1 ML 44 Bk IP; path
ynrd a1 i SO 7 P

hdfs://localhost:9000/user/chunk/test.txt

W 227 core-sitexml H ' H | fs.default.name=hdfs://localhost:9000, I { f&i F
/user/chunk/test.txt B A] .

7t HDFS WA #2111, Shell fp 2478 L, W2 AH tERAER 7. &A1
R “hdfs -help” @74, B LA 3| HDFS S f 13 R Gem 2, Wil 3-1 frs.

[ root@test hadoopl# hdfs -help
Usage: hdfs [ --config confdir] COMMAND
where COMMAND is one of:

dfs run a filesystem command on the file systems supported in Hadoop.

namenode -format format the DFS filesystem

secondarynamenode run the DFS secondary namenode

namenode run the DFS namenode

journalnode run the DFS journalnode

zkfc run the ZK Failover Controller daemon

datanode run a DFS datanode

dfsadmin run a DFS admin client

haadmin run a DFS HA admin client

fsck run a DFS filesystem checking utility

balancer run a cluster balancing utility

jmxget get JMX exported values from NameNode or DataNode

mover run a utility to move block replicas across
storage types

oiv apply the offline fsimage viewer to an fsimage

oiv_legacy apply the offline fsimage viewer to an legacy fsimage

oev apply the offline edits viewer to an edits file

fetchdt fetch a delegation token from the NameNode

getconf get config values from configuration

groups get the groups which users belong to

snapshotDiff diff two snapshots of a directory or diff the

current directory contents with a snapshot
LsSnapshottableDir list all snapshottable dirs owned by the current user
Use -help to see options

portmap run a portmap service

nfs3 run an NFS version 3 gateway

cacheadmin configure the HDFS cache

crypto configure HDFS encryption zones
storagepolicies get all the existing block storage policies
version print the version

Most commands print help when invoked w/o parameters.

& 3-1 HDFS X#FMIHERGHS

HDFS CHFIISCIF R Gifin & EEA K.

(1) FrPa4d: BT HDFS H & #E, fndfs. fsck. fetchdt 25 .

Q) ARGEH a4 FEH T A # HDFS 428, U1 balancer. namenode . datanode.
dfsadmin. secondarynamenode %5. [RT-iilE, X B R A4H LA E H P a2 B,



$ 3% HDFS #{Fxix

1. hdfs dfs [GENERIC_OPTIONS] [COMMAND_OPTIONS]

“hdfs dfs” $2fft 1 JS{lF Linux Shell —FHar<%, HHEAS Linux Shell 2 A2,
THEFEAN AL 2
(1) appendToFile.
W KA EGE 2D ARSCHE IR H B0 iR Rl 0, FERIR[E] 1.
f&30: hdfs dfs -appendToFile <localsrc> ... <dst>
aANIE

hdfs dfs -appendToFile localfile /user/hadoop/hadoopfile
hdfs dfs -appendToFile localfilel localfile2 /user/hadoop/hadoopfile
hdfs dfs -appendToFile localfile hdfs://nn.example.com/hadoop/hadoopfile

(2) cat.

W KRR AT E U B N 2 5 B stdout. AR DIIR[E] 0, FEIRIR [E-1.
f&3\: hdfs dfs -cat URI [URI ...]

ANVAE

hdfs dfs -cat hdfs://nnl.example.com/filel hdfs://nn2.example.com/file?2
hdfs dfs -cat file:///fi1le3 /user/hadoop/filed

(3) chgrp.

WA MR SCARRr A P H . iR AR JED,  X —ERER A H 3 G5 3 TR
7o HHX WP B SFRI BT B -, sl g H .

#%3: hdfs dfs -chegrp [-R] GROUP URI [URI ...]

(4) chmod.

W B SCFIRR o AT -R RS CORAE Hor G50 TR AT . a2 1A FH 3 2 2
e ) IR A B R S .

F5%: hdfs dfs -chmod [-R] <MODE[, MODE]... | OCTALMODE> URI [URI __]

(5) chown.

W SRR AT R . W AAE R T, UK — R AN H s &h A 3 AT
X —ar S W 7 DA SR 2R B Z B A g P, B S A H .

F3%: hdfs dfs -chown [-R] [OWNER][:[GROUP]] URI [URI |

(6) copyFromlLocal.

Y. MWAMHE ], 5 put dr->AHAL, (HFRE WAL E AT .

f&3: hdfs dfs -copyFromLocal <localsre> URI

(7) copyToLocal.

W JHBIAM, 5 get ar ML, (HIRE HFIERAT AT .

f&3(: hdfs dfs -copyToLocal [-ignorecrc] [-crc] URI <localdst>

(8) count.

W PR BHxBIEOE. BhiRE 0, HiRiR[E-1.

f&3: hdfs dfs -count [-q] [-h] <paths>

ANAE

hdfs dfs —-count hdfs://nnl.example.com/filel hdfs://nn2.example.com/file?2
hdfs dfs -count -gq hdfs://nnl.example.com/filel
hdfs dfs -count -gq -h hdfs://nnl.example.com/filel

.................................................................................................................. > @
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9 cp-

W WSO R B B B H ARt it . XA 2 e vEa 20, HEIR, Hw
WA H e BPRIE 0, FriRIR[EI-1,

f&30: hdfs dfs -cp [-f] [-p | -p[topax]] URI [URI ...] <dest>

aANIE

hdfs dfs -cp /user/hadoop/filel /user/hadoop/file2 .
hdfs dfs -cp /user/hadoop/filel /user/hadoop/file2 /user/hadoop/dir

(10) du.

YL SR B ErA SRS, B0 2 R AR E — AN U, SR ST RN
R[E 0, FRIRE-1.

#%20: hdfs dfs -du [-s] [-h] URI [URI ...]

AL

hdfs dfs -du /user/hadoop/dirl /user/hadoop/filel
hdfs://nn.example.com/user/hadoop/dirl

(11) dus.

W BORSTHFRIR /N a2 AT LA “du-s” BAK.

f&3: hdfs dfs -dus <args>

(12) expunge.

fEH: E2s Bl

f&3: hdfs dfs -expunge

(13) get.

W B SO RIAM S RS . TR “-ignorecre” BRI il CRC BL5E J M i) T4 .
“_cre” LIRS LA CRCE B . AEhiR A 0, #5iRiIR[E-1.
f&3: hdfs dfs -get [-ignorecrc] [-crc] <src> <localdst>

aANIE

hdfs dfs -get /user/hadoop/file localfile . .
hdfs dfs —-get hdfs://nn.example.com/user/hadoop/file localfile

(14) getfacl.

W BoR S EGE H X BRRIERIFIR . eBhik A 0, FiRIR [FIHEFE
f&3\: hdfs dfs -getfacl [-R] <path>

ANAE

hdfs dfs -getfacl /file
hdfs dfs -getfacl -R /dir

(15) getfattr.

W BoRCEE B XM RN sRIhRE 0, iR [FEHEFE(E.
f&3(: hdfs dfs -getfattr [-R] -n name | -d [-e en] <path>

ANIE

hdfs dfs -getfattr -d /file .
hdfs dfs -getfattr -R -n user.myAttr /dir

(16) getmerge.
Y R H A — A BA X E AN, IF BURIR H b Frfs S0P FIE 2 Rl



$ 3% HDFS #{FxEx

A H bR AT addnl 2 AJER), TR E AN S BRI — 81T 5
f&3\: hdfs dfs -getmerge <src> <localdst> [addnl]
(17) Is.
Wil 5 Linux H—FF, R[EFHRET XA iBhikE 0, FiRi[E-1.
f&30: hdfs dfs -Is [-R] <args>
aANE
hdfs dfs -1s /user/hadoop/filel

(18) Isrs

W Is ap W IHMA, —MAEH “Is R” AUE

f&30: hdfs dfs -Isr <args>

(19) mkdir.

Y. GIEHES, N-p e EZEHx. BIRE 0, FiRR[E-1.
f&3\: hdfs dfs -mkdir [-p] <paths>

aNVIE

hdfs dfs -mkdir /user/hadoop/dirl /user/hadoop/dir2

hdfs dfs -mkdir hdfs://nnl.example.com/user/hadoop/dir
hdfs://nn2.example.com/user/hadoop/dir

(20) moveFromLocal.

W Ll put, X HTET put #:4E 5B MHIFR -

F%5: hdfs dfs -moveFromLocal <localsrc> <dst>

(21) mv.

WEH: AR IR B AE R B B H ARt i . XN VA 2 MRS, BeE, B iRk
BraE—NH3x. ARVFIEARTISE RSB 0. DR El 0, £ iRIR[E-1,

f&3(: hdfs dfs -mv URI [URI ...] <dest>

ZANGAE

hdfs dfs —-mv /user/hadoop/filel /user/hadoop/file?2
hdfs dfs —-mv hdfs://nn.example.com/filel hdfs://nn.example.com/file?2
hdfs://nn.example.com/file3 hdfs://nn.example.com/dirl

(22) put.

W WA S R B A B2 MR B B AU RS . SRR AERIA
AT EREA, BEANER RS, I E 0, fEiRIR[E-1.

f&3: hdfs dfs -put <localsrc> ... <dst>

aANE

hdfs dfs -put localfile /user/hadoop/hadoopfile
hdfs dfs -put localfilel localfile? /user/hadoop/hadoopdir
hdfs dfs -put localfile hdfs://nn.example.com/hadoop/hadoopfile

(23) rm.
Wi MIBRTE € ISR H 3. B[Rl 0, £ iRIR (A1,
f&3\: hdfs dfs -rm [-f] [-1]-R] [-skipTrash] URI [URI ...]

.................................................................................................................. > @
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hdfs dfs —-rm hdfs://nn.example.com/file /user/hadoop/emptydir

(24) rmr.

Y mm MR, Gk, — AR “m a7 AE.

f&3(: hdfs dfs -rmr [-skipTrash] URI [URI ...]

(25) setfacl.

Y WE SR EGE H BRI HI 53R . IR [E] 0, FEiRiR Bl JEF1E.

f&3\: hdfs dfs -setfacl [-R] [-b|-k -m|-x <acl spec> <path>]|[--set <acl spec> <path>]

ZN Ak

hdfs dfs -setfacl -m user:hadoop:rw- /file

hdfs dfs -setfacl -x user:hadoop /file

hdfs dfs -setfacl -b /file

hdfs dfs -setfacl -k /dir

hdfs dfs -setfacl --set user::rw-,user:hadoop:rw-,group::r-—,other::r-—-
/file

hdfs dfs -setfacl -R -m user:hadoop:r-x /dir
hdfs dfs -setfacl -m default:user:hadoop:r-x /dir

(26) setfattr.

W WA EE H By R, iR [El 0, EEiRIR [FIFEERAE .
f&30: hdfs dfs -setfattr -n name [-v value] | -x name <path>

ZNE

hdfs dfs -setfattr -n user.myAttr -v myValue /file

hdfs dfs -setfattr -n user.novValue /file
hdfs dfs -setfattr -x user.myAttr /file

(27) setrep.

YO BRSO AN H SR R R 7. ik (a0, iR A1,
f&30: hdfs dfs -setrep [-R] [-w] <numReplicas> <path>

ANAE

hdfs dfs -setrep -w 3 /user/hadoop/dirl

(28) stat.

YL IR PR E MRS THE B BRRIE 0, EiRIR A1,
f&3(: hdfs dfs -stat URI [URI .. ]

aNAE

hdfs dfs -stat path

(29) tail.

WiH: B REEE 1KB BN B4 H 2 stdout. AIHIR A 0, g iR ([A]-1.
43%: hdfs dfs -tail [-f] URT

aNE

hdfs dfs -tail pathname

(30) test
Y. R ASCIF. BTN “-e” MBS R BAAAE, WARAFAENR[E] 0; I “-z” fE L



% 3% HDFS #B{ELE

fFRBN 0 F W, WRZNGERE 0; il “-d” AR S N>, WERZNERE 1, &
iz 1=l 0.

f&3: hdfs dfs -test -[ezd] URI

ANGAE

hdfs dfs -test -e filename

(31) text.

WEEH IR SO O SO 0. R VF A% SUE zip A1 TextRecordInputStream.
f&30: hdfs dfs -text <src>

(32) touchz.

Y Qg . IR E 0, FERIR[E-1.

f&3(: hdfs dfs -touchz URI [URI ..]

aNVIE

hdfs dfs -touchz pathname

E
“hadoop dfs” 5 “hdfs dfs” #FZ34E HDFS X & 46944, “hadoop dfs” /& T-F
B G #E X, TR, —A&KMEA “hdfs dfs” .
“hadoop fs” W2 XM & RIBAEF 4, 12EATE £, B LA ER LK,
4w local. HDFS 4, “vAEAHLLE Hadoop 427 XXM 2 4oy X L4k 1E A .

2. hdfs fsck [GENERIC_OPTIONS] <path> [-list-corruptfileblocks | [-move | -delete
| -openforwrite] [-files [-blocks [-locations | -racks]]]] [-includeSnapshots]

fick I RS HERT T 5, IR &, o, oA A
Kl 3-2 FIoR). (HE, HEEASTINKE L E LT block, X2 H NameNode U 1) £k
RSB AbE )

[ rootidtest hadoopl# hdfs fsck /
Connecting to namenode via http: //test. hadoop: 50070

FSCK started by root (auth: SIMPLE) from /152, 168.221. 133 for path / at Mon Mar 07 23:41: 56 CST 20
16
Status: HEALTHY
Total size: 0
Total dirs: 1
Total files: 0
Total symlinks
Total blocks (validated)
Minimally replicated blocks
Over-replicated blocks:
Under-replicated blocks:
Mis-replicated blocks:
Default replication factor
Average block replication:
Corrupt blocks:

Missing replicas:

Number of data-nodes

B

Number of racks: 1
FSCK ended at Mon Mar 07 23:41: 56 CST 2016 in 2 milliseconds

The filesystem under path "/ 1s HEALTHY
[ rootidtest hadoop] # [

3-2 fsck S HIBITE R

.................................................................................................................. > @
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fsck v 2 M ZEULIA L% 3-1.

< 3-1 fsck ¥ A9iiiRA

Z W i A
path PR A ) H ok
-move R AR ) A2 %2 /lost+Hound H 5%
-delete ] e A 4 1) SCA%
-files FTEIEAERS A [ SCAF 44
-openforwrite FTENIEAETT I 5 8 E 1) A
-includeSnapshots AR P H oA PR Ea R, a1 45 PR RE E s
-list-corruptfileblocks FT BV R P R e AT 1 Je 1 SR 21 2%
-blocks F1El block # 5 (5 E 5 -files ZZ— L {F )
-locations FTENEE/ block AL B 15 B (75 B 5-files Z8— i fH )
-racks F1ENEE 7 A BAE BN 2 E (5 -files ZH—e T H)

3. hdfs datanode [-regular | -rollback | -rollingupgrade rollback]
17—~ HDFS A 1 5. S8 WK 3-2.
% 3-2 hdfs datanode # <& # A0 AH

2 A it Bf
-regular 1B 8 s T R
-rollback Y B T s B B R — AN RRA
-rollingupgrade rollback BV — T 5 AE

4. hdfs namenode [GENERIC_OPTIONS]

“hdfs namenode” s&iz {7 NameNode [

ZHH LR 3-3.

e, MHEZ O TH, ZaSm FE

7% 3-3 hdfs namenode 4535935 EA

2 H i FH
-backup Jo 8 &0 R
-checkpoint Jo Bk
-format [-clusterid cid] [-force] [-nonInteractive] & 2\ {t. NameNode

-upgrade [-clusterid cid] [-renameReserved

<k-v pairs>]

73 RoHThCA ) Hadoop J&, NameNode DL upgrade
T 5]

¥ NameNode [B1V& 21| §if — fiAS o IX AN IE T AE 1S 1F

-rollback
o #2354 3143 % 2 1) Hadoop [ A J5 {8
-finalize CRFF i T 1 bR SCAF RS ET— RS




& 3E HDFS #&{EsLi

ik
Z Wi BA
_ _ MR B H R R BB R IR R SR AR H R,
rtmportCheckpomt 75 5 H 3k 1 fs.checkpoint.dir 47 &
-recover [-force P F I ) A 258 R R K o

9. hdfs dfsadmin [GENERIC_OPTIONS]

dfsadmin & — ™ 2455 1) LA, FRATAT DAL & R 3K ELHDFS HRAS(E B, LA AE HDFS
FEHATH — RAEFEAE . Za 2 EESE 0 &K 3-4.

7% 3-4 hdfs dfsadmin <SS #1018

& ¥ i FA

-report [-live] [-dead] [-decommissioning] | & 7 XAt R G FEA(E B HGHE R

ARG i 2. A Bix0E NameNode [1]—MRE, XA
IRZAE T, NameNode:

1. AFE32 % 44 22 (AP B e (A ) .

-safemode enter|leave|get|wait 2. ANE ) sl Br B

NameNode 2> 7E J3 0BT H 2 N4, Y E e/ A
o b R /M EIABCRTR, S AZIEFZeia. %4
BRI DLFBEN, (B2, IXAE )6 R0 20T 3l ¢ P 2 44
CRAF AT 2 A PR HoR P E B 0. T EE e
A Hizfr

IXANET “FTH/CH 7 A= 2 A7 R A 1 2R .
check JEIJURE I [B] =3 R i &

HUHT L HL hosts A1 exclude SCAF, (88T H) 17 M Bl s 22 1R & 4T
-refreshNodes [1)757 21 BE 98 4 NameNode HHTH A o XN 275 Hr g 17 f sy E
T R i 2

NERAN H s <dirmame>% € i Hli<quota>. HERCAE — MK
RIECEL, saifilfRE 1 HEM FaFA1 5.

RS EXNHE ETERE, LM SIE: N A2
IERE: F P ARER G X HRAFERE s HxES
Ly |t H R E R RC A

NEE— H s <dimame>Ji B fc H1 i€

e EXNHE ETAERE, DU MEASHRE: X HZEA
AR X AP A2 E G R HREREA R, W

-saveNamespace

-restoreFailedStorage true|false|check

-setQuota <quota> <dirname=>...

<dirname=

-clrQuota <dirname=>... <dirname=>

i %]
-setStoragePolicy <path> <policyName> W E AL H S A48 SRR
-getStoragePolicy <path> SRECCA Bl H 55 ) A7 TR B



%

L T

5 1yt FA
| % 1I- HDFS (7231 . DataNode Bk ai—/MA 1) TAE H
-finalizeUpgrade

5%, 2 J5 NameNode HIXFEM. X PNRIEL G BN F L 12

-metasave filename

"7 NameNode )3 B 454 F hadoop.log.dir J& T +5 E 1)
H =% F <filename> . X FHIPIEE—I, <filename>'
e — T NE S22 % R: NameNode Y 2] DataNode [1):0»
S 7 S E R IR SR, SR M R

-refreshServiceAcl

W01 7 IR 55 8 11 $5 AL SRS S A

-refreshCallQueune

WK 11 P v 7 33 FH (call) BA 1)

-refresh <host:ipc port> <key>
[argl..argn]

fith 2 — ASTEIZ AT B R ET ) H <hostiipe_port> I (1) <key>15 iE 1
BEIR, FRSEBE S HURES AL

-printTopology

HR¥E NameNode i 75 T EDHLAR I s b

-refreshNamenodes datanodehost:port

X T 45 A Y R, BURTINERAC B 0,
Hlauty, I 1 B Bob AR 55

t5 1 AR 55 R T

-setBalancerBandwidth
<bandwidth in bytes per second>

O KA YT A P AR R ) O R 2% T s, KB E
dfs.balance.bandwidthPerSec 11 ZZ{H

-fetchImage <local directory>

M\ NameNode H' | #ig# [1) fsimage, {RAF-F 45 & [ A H g 42

-shutdownDatanode

: P AT RHLIE K 4548 2 1) DataNode
<datanode host:ipc_port> [upgrade]

-getDatanodelnfo
) 1545 5%F DataNode 115 &,

<datanode host:ipc port>

dfsadmin iy 2 A8 B 7= 40 a0 B 3-3 Bl

[ root@master ~]# hdfs dfsadmin -printTopology
Rack: /default-rack

192. 168. 221. 130: 50010 {slavel. hadoop)

182, 168, 221, 131: 50010 {slaveZ. hadoop)

192, 168, 221, 132: 50010 {(slave3. hadoop)

[ 3-3 dfsadmin §< 891 B =151

6. hdfs cacheadmin

B R ANH L “hdfs cacheadmin” 7 2 & 25 47 B .

ZAFTRE R H— P HE— L EE K 64 (L8 ID KAniR. BIELRAFHa 2 )5 RBamIFR 1, ID
WASEREM . A0 h—ME— 75T & AR PR R

(1) ¥gImZzf7:. addDirective.

FiZ%: hdfs cacheadmin -addDirective -path <path> -pool <pool-name> [-force] [-replication

<replication>] [-tt] <time-to-live>]

ZHO N 3-5.
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% 3-5 addDirective B9Z#i F8

s ¥ i FA

-path BT AT . 128845 A DL SO B A

-pool BIMANZAFIR R A ANV AINZEZAF A SR, MR I NZAFIE 2
-force s AT, AN A 4 A 1) 5 U PR i

—replication TAFH M ZAFRIARE T, BN 1
FAFIR 20 LLRFF A A KA E] . ] LLIZRE 4380 /N ROk FEE, @1 30m,4h2d. R
-tt] FLf7 N[smhd]. never #/rn/AK AL EAMIFRS. W KRIBEZE, 4, EHFEIHIAS

(2) MIFE—1224F: removeDirective.

Hl7%: hdfs cacheadmin -removeDirective <id>

ZH01d 12 2 B R A7 182 W) 1D MIBRIT, 02000 1245 2 B A7 44 5 AR
(3) MBS EMAE IR —1N284F: removeDirectives.

H1i%: hdfs cacheadmin -removeDirectives <path>

Z 44 path FBCE EMIBR K2 A7 45 2 BB AT o MIBRIT 0 Z000HZ 48 2 22 At A SRR .
(4) ZEA7H|FK: listDirectives.

FiZ%: hdfs cacheadmin -listDirectives [-stats] [-path <path>] [-pool <pool>]

ZH U I 3-6.

% 3-6 listDirectives B9£ #ii Bf

s ¥ i P
RYIHW A AR NEAR LY. TR, WREEE path EEFM A — % E KA AR
MEATFIRL, BAEHA I H K
-pool Ry 2 AN B 7R S
—stats B BT path MZEFIRL G ER

-path

(5) HIGZAFH: addPool.
Fli%: hdfs cacheadmin -addPool <name> [-owner <owner>] [-group <group>] [-mode

<mode>]| [-limit <limit>] [-maxTtl <maxTtl>

SRR IR 3-7.

% 3-7 addPool B %R

W
&

i AH

name AT 24 FR

-owner ZEAFMT A B AR BRI N ZETH

-group AP B . BN S ETH P 1 = H 4

-mode UL Unix A& R FZ AT TR - AR P\ B, W1 0755. FRIAME )Y 0755




2L

q,w @i\ PAEE TR BT e 9k R

Z W i AH

-limit EZEAA AN RS B THEF NIRRT T8 A BRI

A IN BN Z ZAT IR 4R 2 I i K AL A7 [H] o A2 4R ARD 20 BF, R 1A% 20K 3E 7R, 41 120s,30m,4h,
2d. AN N[smhd]. BRIAA IR KA . never R %A PRl

-maxTtl

(6) 1B ZA7it: modifyPool.
H17Z:: hdfs cacheadmin -modifyPool <name> [-owner <owner>] [-group <group>] [-mode
<mode>| [-limit <limit>] [-maxTtl <maxTtl>]

ZH I WK 3-8,
7< 3-8 modifyPool BY5#i5BR

Z W i BA
name T U A7t 1) 44 R
-owner AT 5 144 FR
-group AT P g P 2H
-mode L Unix XUg 3278 11 ZZ A AR . )\ il EUE 2
-limit TEIRE AT N B RAT M) KT 1T 8L
-maxTtl I N2 AF 4R 2 )5 K AE A7 [R)

(7) MBRZZAFi: removePool.

FivZ:: hdfs cacheadmin -removePool <name>

Z 40 name 155 7€ B BR 1) A7 1L 44 55

(8) ZiArithFlFk: listPools.

H17%:: hdfs cacheadmin -listPools [-stats] [<name>]
ZH W L3R 3-9.

< 3-9 addPool )& #1348

= it BA
name HIRE, WA HiZZE A E R
~stats WS ARG THE B

7. hdfs balancer [-threshold <threshold>] [-policy <policy>]

HDFS £E#£EH 25 5 AL As S AL 2 (A1 RESE R FH 2R AT (115 0, T2 58 058 i1 24
P . PRUE HDFS A ) s T i dE % 2 . HDFS H I AP 8 IR ks 51 A AR 2 1] /i,
Lt i MapReduce F£ 7 JCVEAR 1 R A THEL U034 . HLgs 18] o iZih 21 5 41 1 /X 28 77 5
fifi 25

7f Hadoop ', £.75 —> Balancer f£J7, 7] L1 7 HDFS ZE - PR A - J5 3)) Balancer
55T, FrmmanE 3-4 Fos.
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[ root@master sbinl# jps

3488 ResourceManager

3353 SecondaryNameNode

4812 Bootstrap

17428 Jps

I[ root@master sbin]l# sh start-balancer. sh

starting balancer, logging to /root/hadoop/hadoop/logs/hadoop-root-balancer-master. hadoop. out
[[ root@master sbin]l# jps

3488 ResourceManager

3353 SecondaryNameNode

4512 Bootstrap
17500 Jps
}?aea Balancer

[®] 3-4 3% Balancer BR5%
R ah )G, SEfEE N fin] H balancer #2347 70 M HE-~FT 80, 01 3-5 P

[ root@master sbin]# hdfs balancer --help
Usage: java Balancer

[ -policy <policy>] the balancing policy: datanode or blockpool

[ -threshold <threshold>] Percentage of disk capacity

[ -exclude [ -f <hosts-file> | comma-sperated list of hosts]] Excludes the specified da
tanodes,

[ -include [ -f <hosts-file> | comma-sperated list of hosts]] Includes only the specifi

ed datanodes.

Generic options supported are

-conf <{configuration file> specify an application configuration file
-D {property=value> use value for given property

-fs <local| namenode: port> specify a namenode

-jt <local| resourcemanager: port> specify a ResourceManager

-files <{comma separated list of files> specify comma separated files to be copied to the map r
educe cluster

-libjars <{comma separated list of jars> specify comma separated jar files to include in the cl
asspath.
-archives {comma separated list of archives> specify comma separated archives to be unarchived

on the compute machines.

The general command line syntax is
bin/hadoop command [ genericOptions] [ commandOptions]

3-5 WM balancer sy ST AN B FEHIE

Z ¥ threshold /2 HI W ERE B TP HinS 4, F/s HDFS 1A 3PP ERIR S HRE 2% Ad F
FAREAE . BAVEE N 10, Z2EEUETE R 0~100. TRV 2E 27 8] fE 446 FH 2 W2 /N T 10%,
A5 AN HDFS 8L A3 T FE RS .

8. hdfs version

hdfs version ff 2 H T & F YT KL A, @iT/-61WE 3-6 Frs.

[ root@test ~]# hdfs version

Hadoop 2.6.0

Subversion Unknown -r Unknown

Compiled by root on 2014-12-23T03: 59Z

Compiled with protoc 2.5.0

From source with checksum 18e43357c8f927c0695f1e9522859d6a

This command was run using /root/hadoop/hadoop/share/hadoop/common/hadoop-common-2.6.0. jar
[ root@test ~1# |

& 3-6 {#H hdfs version G & &H YRR G AIRRA

.................................................................................................................. > Q)
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%

3.1.2 Java EO#ME

H1 T Hadoop A & gt /& A% FH Java 1B 595 1), Fig L, g Java API Gei% i F A 1Y
Hadoop X1 R4 ) Ee/EHE 11 .

Hadoop A — MM R 1 S R G2, 7F Java $1 2225 org.apache.hadoop.fs H€ X 1 #2111 .
WEEAN ARG SEI T XANEED, B4, Bl LEN Hadoop LFFHICIFE RS, HEN
Hadoop e SZHF 13/ R Gt anZk 3-10 Fros.

7< 3-10 Hadoop 342 RISCIN

Java £

MRS URI 5% i FH
(org.apache.hadoop)

SRR 2 7 v R 5 A0 ) A Hb S A &
Local file fs. LocalFileSystem Gt . WA R AP AR S R G
fs RawLocalFileSystem 1525

Hadoop )73 4i XA 258 . 4 HDFS
HDFS hdfs hdfs.DistributionFileSystem & it 5 MapReduce 4548 H DL
= T BE

SCFFilE HTTP J7 UL R Be i 7 2\
] HDFS

SCFFIERL HTTPS J7 3G A R 52 i) 75 2 vi
] HDFS

f9% /£ Hadoop X1 R Gtz b, X fF
HAR har fs. HarFileSystem BT 944 . Hadoop VAR A FEEH K
Ji/> NameNode [f] N £7f8 H]
Cloudstore X & %t /2 2L, - HDFS #

HFTP hitp hdfs.HftpFileSystem

HSFTP hsftp hdfs.HsftpFileSystem

KFS kfs fs kfs. KosmosFileSystem Google T GES Sk B0, Fil CHgE
FTP ftp fs.ftp.FtpFileSystem i FTP AR5 28 S F 5 XX R G
S3(A4Hh) s3n fs.s3native NativeS3FileSystem | #& 1 Amazon S3 1]} 2%

34} Amazon S3 [ 3CfF 248, DAHg A
S3(H: T H) s3 fs.s3.NativeS3FileSystem

AFRERROE T S3 (1) 5GB SCAF R/ BRI

fF Hadoop #, FEEE X 7 —WH oA REMEHT VO A4+, Hadoop
1A 21 48 e A 3t N 1Z 87 4E Hadoop /O . 1] HDFS J& SEI1Z A4 1 1Y) Hadoop H 77 11 43 Af
AAFWH, Z&%F Hadoop /O 2 HF)SEHL . 7EACFE REAESERS, NPl EIiERE, 05l
Fi HDFS {74 .

org.apache hadoop.fs £ H#% [175(FsConstants. Syncable %§). Java JS(AbstractFileSystem.
BlockLocation. FileSystem. FileUtil, FSDatalnputStream %%). #Z~25% (41 CreateFlag). 5
# J5(ChecksumException. InvalidPathException Z5)H1%51A25(41 FSEmror)H % . BT X %
S E T MM i, B X org.apache hadoop.fs 1325 5 H, 0] A6 RE HDES M

@



% 3% HDFS #{FxEx

FY, SR I3 B A S A A

(1) FileSystem.

org.apache hadoop.fs FileSystem, #2445, HT 5 HDFS XMFRGACH, %
5[] HDFS & 740 7 Z 5.5 FileSystem 2. i FileSystem, B] PAAE 7 {8 AR B4 A~
F RS — A 45AE HDFS 48301

FileSystem f2fit | get J77%, — /N /&ilidic & X3RS HDFS iz, — Mgl
URL f5EBL &30 F, 3RECS HDFS [19i&$82, URL 194% 34 hdfs:/namenode/xxx.xml.

TR R

public static FileSystem get (Configuration conf) throws IOException;

public static FileSystem get (URI uri, Configuration conf) throws IOException;

public static FileSystem get (final URI uri, final Configuration conf, final
String user) throws IOException, InterruptedException;

H:rr, Configuration(org.apache.hadoop.conf.Configuration)ZSX} G35t 3% | 7 7 v al il 55 29
FIECE . URI 245 3C1/E HDFS BAF AT #E1E

(2) FSDatalnputStream.

org.apache hadoop.fs. FSDatalnputStream, C/F4i A, T35 HDFS 3Cff, B/ Java
1 DatalnputStream FIRAESE, SCRFMEE AL B BB 223 -

B ERUNER NI E RN E, SR E KB R 27X . 7R T pos:

int read(long position, byte[] buffer, int offset, int length)

A T RER EAL B 7%, AT LOE AL 248 2 U, W R PR

void seek (long desired)

i3 long getPos() /72, AT PAFREN =4 /i 11152 B A o

(3) FSDataOutputStream.

org.apache.hadoop.fs FSDataOutputStream, 44 ! ¥it, & DataOutputStream FJIRAER,
EILIX AN, B9 W HDFS i 5 N dE i -

W H 5 AN J7V5EN write, W0F A

public void write(int Db)

R ATS A SR HON long getPos().

(4) Path.

org.apache hadoop.fs. Path, 5 HkEAZE, HT & X HDFS e i Hax 53
PF4E XS BAHR B A2

AT DU 2 A7 UKiE& Path, Wnilid URL R, @H 95 77 08:

hdfs://ip:port/directory/filename

Path 7] LL5 FileSystem ] open pREUAH CHK, i Path #3577 M) 2842, H FileSystem it
ViR

(5) FileStatus.

org.apache hadoop.fs.FileStatus, SR BRI, AT UERBOUES H 1o . KR

.................................................................................................................. > @
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%

RN Bt wianalSEE S, [N, ATLLEE SR . BUREN %

FileStatus 1R % get 5 set J73%, WIFRHBOCFK LR long getLen() /77 W E SCAFALTR
[ setPermission(FsPermission permission) /7 %55 .

NI, A4 Hadoop 1 Java #1F 2 i .

1. B H

FileSystem X B3¢t IR 2 API, FHRGIEMF, HAd, SEEREF—E:

public FSDataOutputStream create (Path f) throws IOException;

BRI —A Path KRS, FHREI—AN4HR . XN EAEZNERFE, TR
PR B2 1578 o OAF U U E H “éﬁ NI ZE R X K/ ST B K 7N (block)
PR, ERINEHL T, W Path ORI H H(EGE T E— % H )AL, XEHFXS
BB EIE

2. EEVEIE

LA FileSystem SE] 1) open J7iAEFTH XX, BE— 18 AM. TIHZMSEH
FileSystem ZS 132 HDFS H U N B 1) 5 FEFE 7 -

import java.net.URI;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FSDataInputStream;

import org.apache.hadoop.fs.FileSystem;

import org.apache. hadoop.fs Path;

import org.apache.hadoop.io.IOUtils;

public class FileSystemCat ({

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

String uri = args([0];
Configuration conf = new Configuration();
FileSystem fs = FileSystem.get (URI.create(uri), conf);
FSDataInputStream in = null;

try {
in = fs.open(new Path(uri));
IOUtils.copyBytes (in, System.out, 4096, false);
} finally {

TOUtils.closeStream(1in) ;
}

}

It 4, FSDatalnputStream 2 [A] i 5 SC Il | PositionedReadable(org.apache hadoop.fs.
PositionedReadable)f% 1, 2 1H € W) =715 R VFEAT E A B BRI N 25

public int read (longposition, byte[] buffer, int offset, int length) throws IOException;
public void readFully(long position, byte[] buffer, int offset, int length)

throws IOException;
public void readFully(long position, byte[] buffer) throws IOException;

Ziad 2 BN, FEIRNGSEGER IR NG T HDFS 13 30 B 20E i m i e

(1) 7/ vmidiid i H FileSystem.open() /7745 HF— N 3CAF, % T HDFS Kiff, LSk
H DistributedFileSystem 5451 1Y) open /772

(2) DistributedFileSystem i 7t £ /7 7% 1 FH U7 1] NameNode, 3£ HUZ SCAFR AT LA
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blocks FI7EHIA BAE B EF XTSRS block, NameNode #<=iR% [A]145 1% block #¥E(E BT
DataNodes 17 &1, LB E 1) dfs.replication 4 3, Hi2%:/> block 1% [F] 3 /™ DataNodes 7 i
TR, XL AR R R B R i s ﬁm%ﬁi@ﬁiﬁﬁﬁﬁﬁ'ﬁﬁ%ﬁﬂ’aﬁiﬁ blOCk
'] DataNode _I-, H341X/~ DataNode Bt HE %5 — A7 X FifE Sl AL Map 11550 % W), Vit
2 A HL LB -

DistributedFileSystem [1] open /5721 [7]—~~ FSDatalnputStream, FSDatalnputStream 5
£, 3525 — > DFSInputStream, DFSInputStream E 1F %5 ¥ DataNodes 1 NameNode [1'] I/O.

(3) % //'¥mifi H FSDatalnputStream.read() /772, FSDatalnputStream H L& 22(7 [ 1%
77 JLA> block BT 7E ) DataNode [ ik, T42&, ME— block 15—~ Huhl (45 2 ik
] DataNode) H 4G %822 52 HL

(4) REIH read() /732, EdlE A Wi A DataNode it [4] 25 7 i -

(5) 44— block HJEHEL5EHT, DFSInputStream 2= 7% 4] 24 /i DataNode HiE#E, 1T
T— block FT{ER I DataNode HJZEHARSEL; X LEX 2 7 i R B 1), E% ) InE
K, BURAEE AN IESERTR .

(6) iXFE, —4 block —4 block M T2, MBHEMMATES block HITF (S EH,
DFSInputStream 2= {1 H] NameNode, 3HU T —4it block HIAF M ELAE B, H2I% ) b fs
(E3EEL, 8 A FSDatalnputStream.close() /772, #E 1B FE 45 R

R
T AFFAEIE T vA4E F) Hadoop URL 8975 X, THI4KAA%e T :

import java.io.InputStream;

import java.net.URL;

import org.apache.hadoop.fs.FsUrlStreamHandlerFactory;
import org.apache.hadoop.i10.I0Utils;

public class URLCat {
static {
URL.setURLStreamHandlerFactory(new FsUrlStreamHandlerFactory()):-
}
public static void main(String[] args) throws Exception {
InputStream in = null;
try {
in = new URL(args[0]) .openStream() ;
IOUtils.copyBytes (in, System.out, 4096, false);
} finally {
IOUtils.closeStream(in) ;

}

}

EE®@&F2 s, %% E URLStreamHandlerFactory, 2A/5i8 it URL 4T —AN ik, 31
A, HAFR| T X9 A A, it IOUtls.copyBytes()dEi£ 2| 6 N 25 B B AR B AR, 4
A S £, M EILT EALF Linux 2 49 cat 48988, =z X H AR,
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3. EAIIRE

SEAREIAL, Hadoop X TH#FEWMFEM ' —1°K: FSDataOutputStream, X/~ H
# T 1R £ java.io.DataOutputStream [1] write /772, FI-T 5 AR Z M54, bl int. char.
HDFS 5 3 AF - B ARG iR

FileSystem hdfs = FileSystem.get (new Configuration());
Path path = new Path("/testfile");

FSDataOutputStream dos = hdfs.create(path):;
byte[] readBuf = "Hello World".getBytes ("UTF-8") ;
dos.write(readBuf, 0, readBuf.length);
dos.close() ;

hdfs.close () ;

AR A R R O B AZE, AT LR

public FSDataOutputStream append (Path f) throws IOException;

RSN A AAFAER), append J7 72 A] DL R8T 2 — NS0

N, JANE S UL ERER, AT HDFS 5 SO B 250 i ) 1 4%

(1) % /i F DistributedFileSystem.create() /772 81 2 — > 304«

(2) DistributedFileSystem [¢] NameNode K#ZiLFE LA, B1&—AN30fF, HE,
NameNode % 7 1€ KB FI{EAT block |- %; NameNode 7EiX— 5 TR Z M A TAE, {RIE
IZ XM HAAFAE, B A S % SRR 55 . R G A @IS |, NameNode
B — e R B, G RN, %7 4mik [3] IOException. DistributedFileSystem i
[5] —~> FSDataOutputStream, R /8 —F¢, X~ FSDataOutputStream H %35 —1>
DFSOutputStream, H'e k5L frAbEE S DataNodes F1 NameNode [1]ifi 15 -

(3) 7 )7 ¥fi[n] DFSOutputStream B 5 £, DFSOutputStream 225 70 B, ZiE—
PR data queue [FJPAF1H . DataStreamer 71 77 [1] NameNode F11& 71 block, #7H] block #% 7>
BEAE T —PEEZAEAN3I M) AL, RE e — 1 EIE.

(4) DataStreamer 11! data queue BRI, W EERIELSE 1 DA, B 1A
MOPHEIEERIE LSS 2 MR, A 2 DA SE 3 . AR

(5) DFSOutputStream [w]iFiA7E N #I4ES — AN FIASY], 440 ack queue, HIEITRAF XK
RS . — MR REHTAEIE L) DataNodes WAL E] |, A S8k R EE
—/> DataNode #Z WM 1, EG, BiEKH, )1 ack queue H P ELEH A £ data queue
Sk ER,  DMEAE R B R RAS R RS HE. THEE, B0 ABR, &9k
oAk HARGF W oAlis, BEREE LW AESTERNR L. WmRDES L — DA, W
NameNode i 75— T, UWILAEX A block %A 148 BB e HIRIAZE, RIEHUREIRT) 7, )&
#], NameNode &HI — B RS, CEIABIKE 2 EE. R, # T ROEHER
ME R IEF B A

IR 2 > DataNodes #2KR M 1, 2F5 0 hdfs-site.xml B 1] dfs.replication.min Z %, ERIA
EHe 1, SEZ2HEA 11 DataNode £, BOAANEIE S AR 1o 27 dmgt =2
BHANRIIHIRE J5H, Hadoop 2 &t i AT S E R A E L 1k 52 2 dfs replication ¥ E 1 -
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DL AR 25 P il B AR, B i A FE KA T IR, HANES SRR T .

(6) HE T imseBREFE S NG, AT close() 7%, X EE{ETE data queue H T A
ol =R RE KR ETE

(7) FERTERANE] ¥ BRI R, 27 il %] NameNode 5 XX /F5ER 1 - KA
DataStream 5 CAF AT LG M) NameNode HiiE block M EA S E T, BTLLE UM 7€ B,
NameNode CLETEEE block WAL EAE S, B R T & H/DNEIARZS ), #T LLUR R R

4. XHZEEHNE

BEHUCC AR (FSDatalnputStream),  FTCVFE H seek() 5 iAAE SCAFH @ SCHRFFEALTT AT,
g b, ATPAAMNRRARAAA B s BCEE, (2 seek() 7V T8 A S BRI, NMiZRE
DR, R AT e AT R A (5 0 3

HT HDFS KR e vFX — TSR 5 A, 5im—A~ 2 X EERE, A
FEEEA B S, FSDataOutputStream 3% seek /77, {H FSDataOutputStream JSHefit | —
A~ getPos() /712, Al LA ) 5 AT 7EAE SO WIEN 7 B S 15 N W%

public long getPos() throws IOException;

5. Efp &
1T FileSystem.rename() /77%, B 448 7E 1) HDFS XAy 44 -

protected void rename (Path src, Path dst, Options) throws IOException;

ZN MRS

Configuration conf = new Configuration();
FileSystem hdfs = FileSystem.get (conf);

Path frpath = new Path("/test"); / /IHI 344
Path topath = new Path("/testNew"); / /B SO 44
boolean isRename = hdfs.rename (frpath, topath);
String result = isRename? "J&Ij" : "RM";

6. HHFRIRIE
1L FileSystem.delete() /7 i MIFR 45 %€ 1) HDFS 8% H s GK AMIFR):

public boolean delete(Path f, boolean recursive) throws IOException;

Hrh, Y EMER A 5e B 812, recursive F ORI E & BT AMIER . i £ 2
—A RS Bk, WIANE recursive 2 {E, ARMHIER . Wik £72 — 2 Bk, N recursive
N true B, HX TFHNEEEMER: WH recursive M false, AR, FF#lH IOException.

RIS SEEL AT -
Path f = new Path(fileName) ;
boolean i1sExists = hdfs.exists (f);

if (isExists) { //1if exists, delete
boolean 1isDel = hdfs.delete(f, true);
System.out.println(fileName + " delete? \t" + isDel);
} else {

System.out.println(fileName + " exist? \t" + isExists);
}

.................................................................................................................. > Q@
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7. XHFIRME
FileSystem H 1] 2 ST S 1 77500 1

public boolean mkdirs(Path f) throws IOException;

5 javaio Filemkdirs /iE—HFE, Q& HXPIFRE, BOAHEI AR H . BAT—
AT Z A Hax, —MRAERE SR, BOARETE R 5 0 H &R Q@ 4 1 .

H & B s plAhS sc il an

Configuration conf = new Configuration();

FileSystem fs = FileSystem.get (conf);

Path srcPath = new Path (path);
boolean isok = fs.mkdirs (srcPath);

1f (1s0k) {
System.out.println("create dir ok!");
} else {

System.out.println("create dir failure");

}
fs.close () ;

i FH FileSystem [1] listStatus() /7 V48 41t 3= H sk BT A S0

public FileStatus[] listStatus(Path f) throws IOException
public FileStatus[] listStatus (Path f, PathFilter filter) throws IOException

public FileStatus[] listStatus(Path[] files) throws IOException
public FileStatus[] listStatus(Path[] files, PathFilter filter)

throws IOException

X —H 715 A N Path 248, i Path & — 30, IREUER— DA, FHBEHE
—/NJEE, EIXA Path fAE SO FileStatus X1 4% W5 Path &2 — AN H 3, R [EMEEA
1% H 3 N T SCPERD H %11 FileStatus ZHRRIT A, A rlRge —1 0 KEWH; mRS%
& Path[], IR [BEMEHE 2T 2 G H 8 Path, SRJFEREMERES 2] —MUAR; RS
f% PathFilter, )l PathFilter 233 i [A] i) S8 H sk #EATREDE, 3 [313 A2 2% A 1 SO B H 3k
AT RE BT E Lo

FileSystem [1] globStatus J7 7| FHIH B 72K 51 SO A H 5%

public FileStatus[] globStatus (Path pathPattern) throws IOException;
public FileStatus[] globStatus (Path pathPattern, PathFilter filter)

throws IOException;

AR Mo 45 -5 XA A B 2R A0
HoAth O+ SRR F3RE 77720484 FileSystem.getWorkingDirectory(% [F] 24 57 T.4F H 5%)-
FileSystem. setWorkingDirectory(% ti 4 /il TAF H %)% .

8. BMHIRIE

FileSystem S H [] getFileStatus() /77212 [7] — FileStatus 52451, 1% FileStatus 5245 #, £
& 1% Path(CCAFER H ) 7o (sE B X R/ block K/, Bl f&/a B0
B, FTEE. BUREE. B SZIan .

FileStatus status = fs.getFileStatus (path);
System.out.println("path = " + status.getPath());
System.out.println("owner = " + status.getOwner());
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System.out.println("block size " + status.getBlockSize());
System.out.println ("permission " + status.getPermission());
System.out.println("replication = " + status.getReplication());

3.1.3 WebHDFS

Hadoop $2 it 1] Java Native APT SCHFX0F A8 H 3 FI#AE, AT R & Tefit 1 OR8] .
i e V22 ANER N R e #:E HDES SCAF R4 72K, Hadoop Fefit | AL T HTTP 773K
i — &% S RS Web Jtii: 53— i& WebHDFS REST API 4 .

Ji7/) HDFS i, NameNode 1 DataNode % H i3 | — 1N E I Web IR 25, T~ 1 4E
FELANZEARESRE S . BRARCE T NameNode (1) 15 71 ihE 2 http:/namenode-name:50070/.
EATE A 7R B DataNode FEERE I AIRES .

X~ Web Ft i 1 0] DL R0 53N U R 40 {8 NameNode & 7 _E i) Browse the file
system 542, AT EAENHxMbE, BIefF 2], Wi 3-7 frox.

| i Browsing HDFS &P
& [r!v localhost:50070/explorer.html#/ v E] [-‘!«lv .0oale ﬂ} ‘
Hadoop Overview Datanodes Snapshot Startup Progress
Browse the file 55’51:6%
Logs
/ Gol
Permission Owner Group Size Repl ication Bl ock Size Hame
T root SUpergroup 0B 1 128 MB abc. txt
drwsr-ar-% root supergroup 0B 0 0B webdir
drvsr-=zr-x root SUpergroup 0B 0 0B webhdf stest

3-7 Web &M

WebHDFS #£ T HTTP, it GET. PUT. POST A1 DELETE 2£#:/E, % #¥F FileSystem/
FileContext 1458 API. HAKREE/EISRY WL 3-11.

% 3-11 WebHDFS B9k

HTTP 753% g %} RZ#4 FileSystem 300
OPEN FileSystem.open
GETFILESTATUS FileSystem.getFileStatus
LISTSTATUS FileSystem.listStatus

HTTP GET _

GETCONTENTSUMMARY FileSystem.getContentSummary
GETFILECHECKSUM FileSystem.getFileChecksum
GETHOMEDIRECTORY FileSystem.getHomeDirectory

.................................................................................................................. > @
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HTTP 7534 e %1 RZ#Y FileSystem 300
GETDELEGATIONTOKEN FileSystem.getDelegationToken
GETDELEGATIONTOKENS FileSystem.getDelegationTokens
GETXATTR FileSystem. getX Attr

HTTP GET
GETXATTRS FileSystem. getXAfttrs
LISTXATTRS FileSystem. listXAttrs
CHECKACCESS FileSystem.access
CREATE FileSystem.create
MKDIRS FileSystem.mkdirs
CREATESYMLINK FileContext.createSymlink
RENAME FileSystem.rename
SETREPLICATION FileSystem.setReplication
SETOWNER FileSystem.setOwner
SETPERMISSION FileSystem.setPermission

HTTP PUT
SETTIMES FileSystem.setTimes
RENEWDELEGATIONTOKEN FileSystem.renewDelegationToken
CANCELDELEGATIONTOKEN FileSystem.cancelDelegationToken
CREATESNAPSHOT FileSystem.createSnapshot
RENAMESNAPSHOT FileSystem.renameSnapshot
SETXATTR FileSystem.setX Attr
REMOVEXATTR FileSystem.removeXAttr
APPEND FileSystem.append

HTTP POST _
CONCAT FileSystem.concat
DELETE FileSystem.delete

HTTP DELETE _
DELETESNAPSHOT FileSystem.deleteSnapshot

fE1H WebHDFS REST API # [1H7, ZZ4X%] Hadoop #EATHC B A AGNIE. e
hdfs-sitexml SCF, ¥ 0 H WebHDFS(dfs.webhdfs.enabled) . kerberos % iiF (dfs.web.
authentication.kerberos.principal . dfs.web.authentication kerberos keytab) % & 4 AC B . HC B 5¢

)5, Ja 3 WebHDFS ARSBIAT, i 3-8 Ao

WebHDFS ERiA ] HTTP 455 H & 14000, 2] /&, WebHDFS [f] FileSystem
B2 “webhdfs://” , URI &R -

webhdfs://<HOST>:<HTTP_ PORT>/<PATH>

52 % N[ HDFS URI #& 000 F

hdfs://<HOST>:<RPC PORT>/<PATH>
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[ root@test sbin]# . /httpfs. sh start

Setting HTTPFS_HOME: / root/hadoop/hadoop

Setting HTTPFS_CONFIG: / root/hadoop/hadoop/etc/hadoop

Sourcing: / root/hadoop/hadoop/etc/hadoop/httpfs-env. sh
Setting HTTPFS_LOG: / root/hadoop/hadoop/ logs

Setting HTTPFS_TEMP: / root/hadoop/hadoop/ temp

Setting HTTPFS_HTTP_PORT: 14000

Setting HTTPFS_ADMIN_PORT: 14001

Setting HTTPFS_HTTP_HOSTNAME: test. hadoop

Setting HTTPFS_SSL_ENABLED: false

Setting HTTPFS_SSL_KEYSTORE_FILE: /root/. keystore

Setting HTTPFS_SSL_KEYSTORE_PASS: password

Setting CATALINA_BASE: / root/hadoop/ hadoop/ share/hadoop/httpfs/tomcat
Setting HTTPFS_CATALINA_HOME: / root/hadoop/hadoop/share/hadoop/httpfs/tomcat
Setting CATALINA_OUT: /root/hadoop/hadoop/logs/httpfs-catalina. out

Setting CATALINA_PID: /tmp/httpfs. pid

& 3-8 3% WebHDFS AR5
{E REST API #2197, 7F path Z Bl ARTIZE “/webhdfs/vl” , #AEIEAJHEE N2 &),

FIM ) HTTP URL #& X1 T

http://<HOST>:<HTTP PORT>/webhdfs/v1/<PATH>?op=...

T IRATTCA B AR Sz, B — T WebHDFES 13hfE. 18R] curl #74 T J7F HDFS

Hk FOE—14% N “webdir” MH, WE 3-9 fix.

3.1.4 HihiE

[ root@ltest hadoop]l# hdfs dfs -1s /

Found 1 items

drwxr-xr-x - root supergroup _ 0 2016-03-10 04: 42 /webhdfstest i

root@test hadoopl# curl -1 -X PUT "http: //test. hadoop: 14000/webhdfs/v1/webdir?user. name=root&op=
KDIRS™

HTTP/1.1 200 0K

Server: Apache-Coyote/1.1

Set-Cookie: hadoop. auth="u=root&p=rooté&t=simplede=145759222238384& s=5pE/nmfBgmkzgV2DqYOVAitells=";
Path=/; Expires= , 10- -2016 06:43:42 GMT; HttpOnly

Content-Type: application/json

ransfer-Encoding: chunked

Date: Wed, 09 Mar 2016 20:43: 42 GMT

{"boolean”: true}

roottest hadoop]® hdis dis -5 /

Found 2 1tems

drwxr-xr-x - root supergroup 0 2016-03-10 04: 43 /webdir
drwxr-xr-x - root supergroup 0 2016-03-10 04: 42 /webhdfstest
[ root@test hadoop] #

€] 3-9 WebHDFS |2 BR®MIE{TER

HDFS SCFFIEH 8 CIBR 1 AT 4RI 11 Java Z£LLAk, 184 C. Thrift. HitpFS. HFTP,

NFS 5. THEESHRAE LR

Native Interface)ff] C ifi] FH{#21 libhdfs, £ C i5

1.C 0O

HDFS %t T Java 9s 5 , I A He 7 A2 1) C1E 5 V5 A2 11, {H HDFS $2 4t | 3+ INI(Java
=1} ia] HDFS J% N AT fE .

libhdfs 22 [ 1) Sk ST EE ST C8L 5 7F Hadoop KATIRAH, AILLEBEEH . BRIk

f hdfsh —fE LT {HADOOP HOME}/include F 3%, i3t 4 libhdfs.so J % WAL T

.................................................................................................................. > @



kﬁwﬁﬁﬁﬁﬂfiﬁ:‘:ﬂ me kR

{HADOOP_HOME}/lib/native H " . A[FFIRA, FBEXAFFTEAL B A A .

i3 libhdfs 77 i1l HDFS SCfF R4t 5 H C 1 5 APLY; I il #4E RS R
C++1jj la] HDFS 177 Wt 5 C G5 K. A EEW T,

(1) #57. XM'5 HDFS i%4#%: hdfsConnect(). hdfsConnectAsUser(). hdfsDisconnect().

(2) #TJF. KA HDFS 2 f: hdfsOpenFile(). hdfsCloseFile(). 3] hdfsOpenFile()6! %
Y AFRS, B PLfE %E replication Al blocksize 4 .

(3) % HDFS 3 ff: hdfsRead(). hdfsPread().

(4) 5 HDFS XfF: hdfsWrite(). HDFS ASCHFRENLS, AL M STIFRIT 5 A

(5) A HDFS 45 & hdfsGetPathInfo()-

(6) EWEHEELFTES A5 B hdfsGetHosts(). iR [a]—~ B 2 AN $ 4 B B 46 £ 1 A
s S, — ADEEEER AT REAAAE T 2 DT S b

libhdfs 5 [ eR AU Wi INT i Java REULIT, 72 HELMLH RIS X B ) HDFES [ Java
XK, Ra M ZERN TR RE, SHWNAFERZ, AEad B ZERE 5.

W:ﬁﬁﬁ%_dﬁkﬁﬁﬁgHGﬁMﬁl:

finclude "hdfs.h"

int main(int argc, char **argv) {

hdfsFS fs = hdfsConnect ("default"™, 0);
const char *writePath = "/tmp/testfile.txt";
hdfsFile writeFile =
hdfsOpenFile (fs, writePath, O WRONLY|O CREAT, 0, 0, 0);
if (lwriteFile) { B B
fprintf (stderr, "Failed to open %s for writing!\n", writePath);
exit(-1);
}
char *buffer = "Hello, World!";
tSize num written bytes =
hdfsWrite(fs, writeFile, (void*)buffer, strlen (buffer)+1l);
if (hdfsFlush(fs, writeFile)) {
fprintf (stderr, "Failed to 'flush' %s\n", writePath);
exit (-1);
}
hdfsCloseFile (fs, writeFile);
}

2. HFTP

HFTP J&—~A] LLSCI e 72 HDFS £E 132 AL Hadoop UM RS2 082 1. HFTP 2
WSEATH I, EdEEBGE HTTP vhisl, Fovr Aol S gsnd 5 2005 [ A R & T ot X ff
7 A RAE R R, A — % ek E,

HFTP /& — /MR 24, mRKEHEESEESCUTEREFPRES, Bad—
MR WHRAEH Z A AR HDFS S REn, 2Lt 2 M sh3dE, HFTP Z23F%
A . HFTP {EA[6 HDFES fRA 2 A #5225 1, W% 5 distep 45 &8 FH Sl IE47 2 i)

HSFTP /& HFTP 11—/ kg, BRAfEH] HTTPS 744 s 24 -

3. HttpFS
HttpFS /& Cloudera 2~ @] 2 i) —> Web NH, —MEEEN KT Web RS54+, H
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57+ Hadoop ) NameNode.

HttpFS ZF¢fft REST HTTP % RS 4%, FTLASCHE 46 HDFS U/ RGufefk. @i
WebHDFS REST API, A LLXf HDFS #EATi2 555V M#E. 5 WebHDFS W)X A2, A
A P, B AT PAVT ) Hadoop SRR AR —/N 5 Al

j#xt HetpFS, 7] LAV; Al F8CE 7 B K 885 JS THI 1) Hadoop £ERFAHE . HitpFS A] AMER—A
W 5CH S ME— AT DLgE ek B kO U ) P SRR 1 R G

HittpF'S 1) N B %2 255V S FF Hadoop 4 & 3 % UEAT HTTP SPNEGO Kerberos A2 A4 {1
i\ (pluggable )G UE ML . ‘EiLFeft /4 Hadoop AL H 11 3 FF.

32 # 1F X &
AT = 44 | HDFS R4 M gatE 77 20 A48 HDFS A Java 4 B 4R S2 4

3.2.1 SCHHRME

fE 41795 HDFS oy, @EH =T %%.

Bt, 49w’E HDFS FEFPiitd, JFilid java 4a 48 dn PR 1T 05
RGBT R R JAR XCfF.

)&, Jd) Hadoop N#k JAR 3, FFiE17

N, RATCA—A 5B A ERAE AR . FEP EZ IR T .
(1) 7&£ HDFS X RS alE— 14~ “hdtest” 1) H 3.

(2) RFAHA A “hfile.txt” HICAF _EA%F] HDES H11#) hdtest H 5% -
(3) )y hdtest H ¢

(4) K HDFS 911 hdtest/hfile.txt LT FEBAHL, HH4F N “hfile2.txt” .
PP BEAEST T :

import
import
import
import

io.ByteArrayOutputStream;
java.io.IOException;
java.io.OutputStream;
java.net.URI;

java.

import
import
import
import
import
import
import

public

/:k'.i:

org.
org.
org.
org.
org.
org.
org.

apache.
apache.
apache.
apache.
apache.
apache.
apache.

hadoop.
hadoop.
hadoop.
hadoop.
hadoop.
hadoop
hadoop.

class HdfsTest {
private static final String HADOOP URL = "hdfs://test.hadoop:9000";
private Configuration conf;

* A

*/

public HdfsTest () {
this.conf = new Configuration();

conf.Configuration;

fs.
fs.
fs.

fs

10

FSDatalInputStream;
FSDataOutputStream;
FileStatus;

.FileSystem;
.fs.
10.I0Utils;

Path;

.................................................................................................................. > @®
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}
/:k'.i.'
* PR O R B
*/
public static void main(String[] args) throws IOException {
HdfsTest hdfs = new HdfsTest () ;
hdfs.createDir ("/hdtest™); //@|dH3
hdfs.copyFile ("file/hfile.txt"™, "/hdtest/hfile.txt™); //# D {F
hdfs.ls ("/hdtest"); //#WJHZx
hdfs.cat ("/hdtest/hfile.txt"); //&B&LHNE
// BECEIF
hdfs.download (" /hdtest/hfile.txt"™, "file/hfile2.txt");
}
/:k*
* G Hx
* @param folder
* @throws IOException
*/
public void createDir(String folder) throws IOException {
Path path = new Path(folder);
FileSystem fs = FileSystem.get (conf);
if (!'fs.exists(path)) {
fs.mkdirs (path) ;
System.out.println("Create: " + folder);
}

fs.close () ;

}

/Tk'.i.‘

* AR #) HDE'S

* @param local

* @param remote

* @throws IOException

*/

public void copyFile(String local, String remote) throws IOException ({
FileSystem fs = FileSystem.get (conf);
fs.copyFromLocalFile (new Path(local), new Path (remote));
System.out.println("copy from: "™ + local + " to " + remote);
fs.close();

}
/:‘r'.*.‘
* 3k ) A
* @param folder
* @throws IOException
*/
public void 1ls(String folder) throws IOException {
Path path = new Path(folder);
FileSystem fs = FileSystem.get (conf);
FileStatus[] list = fs.listStatus (path);
System.out.println("1ls: "™ + folder);
System.out.println ("*******x*x%x%]jsf begin*¥*****xxxxxxxmw) >
for (FileStatus f : list) {
System.out.printf ("name: %s, folder: %s, size: %d\n",
f.getPath(), f.isDir(), f.getLen());
}

System.ﬂut.println ("****k*i***list end**ﬂr***k****ﬂr*") ;
fs.close();

}

/:k'.i.'

* BAE XA PRI

* @param remoteFile

* @return
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* @throws IOException

*/

public String cat (String remoteFile) throws IOException {
Path path = new Path(remoteFile);
FileSystem fs = FileSystem.get (conf);
FSDataInputStream fsdis = null;
System.out.println("Content: " + remoteFile);

OutputStream baos = new ByteArrayOutputStream() ;
String str = null;
try {
fsdis = fs.open (path);
IOUtils.copyBytes (fsdis, baos, 4096, false);
str = baos.toString();
} finally {
IOUtils.closeStream(fsdis) ;
fs.close();
}
System.out.println(str);
return str;

}

/Tk'.i.‘

* M HDFS 1 RO 2 A

* @param remote

* @param local

* @throws IOException

*/

public void download(String remote, String local) throws IOException ({
Path path = new Path (remote);
FileSystem fs = FileSystem.get (conf);
fs.copyToLocalFile (path, new Path(local));
System.out.println(

"download file from'™ + remote + "' to '™ + local + "'");

fs.close();

/:k'.i.'
* HE g 44 AT
* @param src
* @param dst
* @throws IOException
*/
public void rename (String src, String dst) throws IOException {
FileSystem fs = FileSystem.get (conf);
fs.rename (new Path(src), new Path(dst));
System.out.println("Rename: " + src + " to " + dst);
fs.close() ;
}
/:k'.i.'
* RSO el H 5%
* @param folder
* @throws IOException
*/
public void delete(String folder) throws IOException {
Path path = new Path(folder);
FileSystem fs = FileSystem.get (conf);
fs.deleteOnExit (path);
System.out.println("Delete: " + folder);
fs.close()

.................................................................................................................. > @©
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—

%1 HdfsTest.java Ji 4 - Hadoop 2.x it A~ H JAR A f4EH 7 — > hadoop-core* jar 1,
ifii /& 77 %2 1~ JAR(W SHADOOP HOME/share/hadoop/common/hadoop-common-2.6.0 jar .
$HADOOP HOME/share/hadoop/mapreduce/hadoop-mapreduce-client-core-2.6.0.jar. SHADOO
P HOME/share/hadoop/common/lib/commons-cli-1.2 jar %), i “hadoop classpath” #i4>,

A LA iz 1T Hadoop F2 77 B i 4= 6 classpath 15 2.
FATH Hadoop 11 classhpath {5 B 7 M%) CLASSPATH A&, )5 BiZdWiE:

$ javac HdfsTest.java

I RIS 5T, AJLARNG . ik la, o] LR B4 class SCAF, W] 3-10 .

[ rootiitest classl# 1s

file HdfsTest. java

I[ root?test class]# javac HdfsTest. java

if: HdfsTest. javaE Ak @& J S8 EY API-

E: BXIFHMER, #EMR -Xlint: deprecation EHHIF -
[ root@test classl# 1s

file HdfsTest. class HdfsTest. java

[ roottest classl# |

& 3-10 iFHEBFLMM.class G
18 class XA, W& 3-11 Frows.

[ rootdtest classl# jar -cvf HdfsTest. jar x. class

=& E$

ETEHFM: HdfsTest. class(@i A = 3620) (&l = 1B12)(E4E T 49%)
[ rootdtest classl# 1s

file HdfsTest. class HdfsTest. jar HdfsTest. java

[ root@test classl# |J

& 3-11 3T8.class XHHEE

AT, 45 RanfE 3-12 Fios.

I rootétest classl# hdfs dfs -1s /
Found 2 items

-MwW-r--r-- 1 root supergroup 0 2016-03-10 23:24 fabc. txt
drwxr-xr-x - root supergroup 0 2016-03-10 04: 43 /webdir
Il rootittest class]# hadoop jar HdfsTest. jar HdfsTest

Create: /hdtest

copy from file/hfile. txt to /hdtest/hfile. txt

1s: /hdtest

rrexeeeexr1st Deginsrsserdreretss

name: hdfs: //test. hadoop: 5000/hdtest/hfile. txt, folder: false, size: 295

*xkkxxxxxx]ist endesskkkxxkkkxx

Content: /hdtest/hfile. txt
Hi, I'm a test file on HDFS.

download file from /hdtest/hfile. txt" to " file/hfileZ. txt
I[ rootltest class]# hdfs dfs -1s /
Found 3 items

-P-r--r-- 1 root supergroup 0 2016-03-10 23: 24 /abc. txt
drwxr-xr-x - root supergroup 0 2016-03-17 04: 39 /hdtest
drwxr-xr-x - root supergroup 0 2016-03-10 04: 43 /webdir

I rootdtest classl# [

3-12 BITMAEGR

i EH s TE R T LLE R, FATE HDFS U R Gt G d 1 H & JF F A&/ Tk
=3 383 Fs Shell a4, wLSGUESE & EAZ RS, @l 3-13 Fros.
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[ rootdtest classl# hdfs dfs -1s /hdtest

Found 1 items

-rw-r--r-- 1 root supergroup 29 2016-03-17 04: 39 /hdtest/hfile. txt
[ rootidtest classl# hdfs dfs -cat /hdtest/hfile. txt

Hi, I'm a test file on HDFS.

[ rootidtest classl#

& 3-13 EEEC HEMXH

AN, FIRSEEARIS T, ISR T Ay 4 (rename) RN BR (delete) BRI KL, S4B H AT
CLE A — T

Ay AT 9w 1FIEAT Java FEF A LR, BB VONFETFawmE. T K. X
TR, AT LS Eclipse 45 s HEAT T R, DL ST R BUE .

3.22 EH5RIEYE

FA7E HDFS A Bl #h AT R4 A BER AL RE BT F %8, 2 v 20 AE A A AT X 2 )
AR, M = R G B FI R0 .

Hadoop M 4a % U TR B3R . an R IRATH 48 19 SO RN s 4 k% =R 3 i
2 (bl 1zo. gz bzip2 5%), Hadoop £xR¥E L4tk NP 4, H NGRS N F Y 45
KRR E R, HIdFE5E 42 Hadoop HBNALEEN), FRAT R 2 R4 N IR 46 X ET 4 .

Hadoop 7f Codec Z%(org.apache.hadoop.io.compress)H', SEHL | 46 F1 il 46 1) 4%
CompressionCodec. AJ ] Codec SEHLE LK 3-12.

< 3-12 TAJARY Codec LI

E4atg Codec LI
Deflate org.apache.hadoop.10.compress.DefaultCodec
Gzip org.apache.hadoop.io.compress.GzipCodec
Bzip2 org.apache_hadoop.10.compress.BZip2Codec
L7Z0O com.hadoop.compression.lzo.L.zopCodec
L74 org.apache.hadoop.io.compress.L.z4Codec
Snappy org.apache.hadoop.10.compress.SnappyCodec

CompressionCodec A AN J7vk, AT LAHE BIERATT 7 5 Hh s 4 sl I 25000 s 4 2 s 1oy ol
H createOutputStream(OutputStream out) 3k H 4% H i 0 R CompressionOutputStream, 3K,
TR AR 48 FIEE B N Zii, EafERAVE4a50E )5, 5 i 2EZE PR out.

FA S, 7E TS R e, {di A createInputStream(InputStream in)3k HUf# & 46 % A it
Xf % CompressionInputstream, JHIL T, FRATA LAAE E 2 i A Ce B & Ja 125

CompressionOutputStream . CompressionInputStream 5 java.util.zip.DeflaterOutputStream-
java.util.zip.DeflaterInputStream 2511, {H/&, B SCHF 5 B N &) K46 25 (Compressor) 5 i
[ 45 25 (Decompressor ) R4

CompressionCodecFactory /& Hadoop JE4AHESEH [ 75— MK, FEDife 2 7t SR 45 AN [F]
SO Re 44, Sk B SR BOUMD B ) s 4 ff R 2, (8 & AT DB B2 i 7%, 3Rk
CompressionCodec, A HIIE 58 | N FHFE 7 78 b #E K 4 SO i iy e FH A%

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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%j(#i@ R el LRk

5% 1 BT THIA 4817 createInputStream()fll createInputStream() /7 72: 4}, Hadoop H b4 HiAth P
ot s 4 5 1

— & K48l Compressor A% H] Decompressor. 7E Hadoop MSEHLH,  Edk 4w it 25 A1
fRES A B SRR 1 9 /1M4% 2 org.apache hadoop.io.compress.Compressor 1 org.apache.hadoop.io.
compress.Decompressor. ‘CAITME | — RANMI 7%, Frbh, {E Hadoop VNI 2 b/l 5 ik
ST R AR T EESCEON V4E 1 . FESEBR I R 46 5 i R 451 P2, Hadoop N H PR T
41 VO AL HEAR

e JE4ai CompressionOutputStream HIfF £ 4 #it CompressionInputStream . 1X 5 ™53
4k & H java.io.OutputStream 1 java.io.InputStream, 1 H 128

i, AT SEI ST R A AR IR A A E . AR IR

import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;

import java.net.URI;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FSDataInputStream;

import org.apache.hadoop.fs.FSDataOutputStream;

import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IOUtils;

import org.apache.hadoop.io.compress.CompressionCodec;

import org.apache.hadoop.io.compress.CompressionCodecFactory;
import org.apache.hadoop.io.compress.CompressionInputStream;
import org.apache.hadoop.io.compress.CompressionOutputStream;
import org.apache.hadoop.util.ReflectionUtils;

public class CompressTest ({
/'-A-".Ir

* R4 SCAF
* (@param codecClassName
* @param filein, fileout
* @throws IOException
*/
public static void compress (String codecClassName, String filein,
String fileout) throws Exception {
Class<?> codecClass = Class.forName (codecClassName) ;
Configuration conf = new Configuration();
FileSystem fs = FileSystem.get (conf);
CompressionCodec codec = (CompressionCodec)ReflectionUtils

.newInstance (codecClass, conf);
/ /38 7 FE 48 AT B A%

FSDataOutputStream outputStream = fs.create(new Path(fileout));

/’/T‘EEEW‘J—%D’J?”{’{ AT

FSDataInputStream in = fs.open(new Path(filein));

/ /B3 Tk 4 i i

CompressionOutputStream out =
codec.createOutputStream (outputStream) ;

IOUtils.copyBytes (in, out, conf);

IOUtils.closeStream(in) ;

TOUti1ls.closeStream(out) ;

}

/'!l.":'r

* fEIEAA: SO A4 K HERT codec
* @param fileuri

* @throws IOException

*/
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public static void uncompress (String fileuri) throws IOException {
Configuration conf = new Configuration();
FileSystem fs = FileSystem.get (URI.create(fileuri), conf);
Path inputPath = new Path(fileuri);
CompressionCodecFactory factory = new CompressionCodecFactory (conf) ;
CompressionCodec codec = factory.getCodec (inputPath);
1f (codec == null) {
System.out.println("no codec for " + fileuri);
System.exit (1) ;
}
String outputUri = CompressionCodecFactory.removeSuffix(
fileuri, codec.getDefaultExtension());
InputStream in = null;
OutputStream out = null;
try {
in = codec.createInputStream(fs.open (inputPath));
out = fs.create(new Path (outputUri));
IOUtils.copyBytes (in, out, conf);
} finally {
IOUti1ls.closeStream(out) ;
TOUti1ls.closeStream(1in) ;

}
public static void main(String[] args) throws Exception {
String filein = "/hdtest/bigdata.pdf";
String fileout = "/hdtest/bigdatacom.gz";
compress ("org.apache.hadoop.10o.compress.GzipCodec",
filein, fileout);
//uncompress (fileout) ;

}
PiE T BIs1T . R4EEVEE T 145 R anE 3-14 Fiow.

[ root@test classl# hdfs dfs -1s /hdtest

Found 2 items

-rw-r--r-- 1 root supergroup 71333576 2016-03-17 17: 46 /hdtest/bigdata. pdf

-mw-r--r-- 1 root supergroup 29 2016-03-17 04: 39 /hdtest/hfile. txt

[ root@itest classl# hadoop jar CompressTest. jar CompressTest

16/03/17 17:50: 04 INFO zlib. ZlibFactory: Successfully loaded & initialized native-zlib library
16/03/17 17:50: 04 INFO compress. CodecPool: Got brand-new compressor [. gzl

[ root@test classl# hdfs dfs -1s /hdtest

Found 3 items

-rw-r--r-- 1 root supergroup 71383576 2016-03-17 17: 46 /hdtest/bigdata. pdf
-rwW-r--r-- 1 root supergroup 63638004 2016-03-17 17: 50 /hdtest/bigdatacom. gz
-mw-r--r-- 1 root supergroup 29 2016-03-17 04: 39 /hdtest/hfile. txt

[ rootdtest classl# Jj

& 3-14 #HITERFIREHEEFER
IR g e E s AT 45 B 3-15 s

[ root@test classl# hdfs dfs -1s /hdtest

Found 2 items

-mw-r--r-- 1 root supergroup 63638004 2016-03-17 17:50 /hdtest/bigdatacom. gz
-rw-r--r-- 1 root supergroup 29 2016-03-17 04: 39 /hdtest/hfile. txt

[ root@test classl# hadoop jar CompressTest. jar CompressTest

16/03/17 17:53: 26 INFO zlib. ZlibFactory: Successfully loaded & initialized mative-zlib library
16/03/17 17: 53: 26 INFO compress. CodecPool: Got brand-new decompressor [. gz]

[ rootitest classl# hdfs dfs -1s /hdtest

Found 3 items

-rw-r--r-- 1 root supergroup 71383576 2016-03-17 17:53 /hdtest/bigdatacom
-MW-r--r-- 1 root supergroup 63638004 2016-03-17 17: 50 /hdtest/bigdatacom. gz
-Mw-r--r-- 1 root supergroup 29 2016-03-17 04: 39 /hdtest/hfile. txt

[ rootdtest classl# |

3-15 MREHERIEITER
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3.3 /7 75

AESNH T HDFS RSH#AEM A Qe {8 H 82 D T4a e, Wi 2 msef], DASK
B E AN T Shell dn A1, Java ZRfEEE 0. WebHDFS 4%,

WX AT NEIF 2], B NiZAE e 2 gkt 9218 1T Shell 4% H#5:4F HDFS XX 2%
7 A9, [FRS, BERS(HFH Java wfEiB S . Web &5 # HDFS 90, NjasEmTy
R 52 2147 T R 4T i 24
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YARN

REZ i ARiz4 —A42% 3] YARN, '€ 2 Hadoop % AEFEF I T 7R E
BACR B EEALS ., ARIEA BN, KT EZZUE 7R T4
ARk, BEASEEREMATIL, M YARN 64#L . T 240 mA8%. 5
EE.RM 5TA. FEALEHF @ YARN B #Fmegutal. sk —A
Application TR XS, YARN ¢ I REAHIE AL, ERASZHRE,
Yol %5 YARN AR AZ 5 649 SR IR 511

BIE KT F ], i H NS TR YARN 2o fTat KR AT A L,
beBTIRTCHARRER, ABFB. EHIELGIEE.

YARN #Ei£ B E B20 1,
2. ~FREE
RMEE. §TH
AR

YARN JR 4~ 7E At
YARN KL fa#e
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4.1 YARN #it

Apache Hadoop YARN(Yet Another Resource Negotiator, Jj —Ff &% i ¥ il &) 2 M
Hadoop 0.23 #EAK I —Fiogh 1 ot g BN FH R S AEZE . 2T YARN, nlLlisfT 2 Fi2 il
PN FH AL, 440 MapReduce. Spark. Storm 55, YARN ANHEAREHEIN FH, T #LA
IS MR 5 IO RS

YARN MIEFNE L ERUL, &— N mERS(Cloud OS). ETZEERG 2 b, Fp
G DU R 2R N HFE R, B andit At # MapReduce F2 /% . Spark F2 /5 LA Lt sUAF . Storm £
T35 o X L8N H AT LA R M FH Hadoop B2 R Y &4t B U A TH SR B2 . e o, iE T LA H YARN
H BRI AR, SEOLETHO N H AR HE AR ST

YARN 74 2 %f Hadoop1 HITEAL, iX LAk 72 Hadoop HE S e LUK B K — K B A,
Hadoop?2 ¥ Jobtracter [1 5% &7 BRAIT 55 & BRIR 70 B S ST AL B, RSO AT ) YARN 4%
7 ApplicationManager .

BiFE 5, YARN 54 I Hadoopl HHHI P> - B2k, X2 £ YARN IR E0 7).

(1) AXFFZ MG LR RIS MR F2 7, ARESCHF Storm. Spark ZF{E k.

(2) ARERS], SRR 4000 &1, 2 HIMA AT IMYE, 5 ae /ARty & .

YARN )N R4, S5 WA ST EERE: TS 25 (ResourceManager, RM). 1 &1
B 23 (NodeManager, NM). 74k, R & E [ EFE 2 M H & P4 (ApplicationManager, AM),
AN HEAE G, RM 0157 8 8RS X MR AM, N AHFHATH AM B3 . A LU
BN, AM BERERAE an B VN HIE 4T R TE] . YARN #9 TAR B IE 4-1 Fros.

NM Job

MR Application Master

JauQuUoD B8}
+——
ﬁ
launuoa o) e

sllock confiner
YARN >  NM Job
(ResourceManager) € SPARK Application Master
free continer
\-——-\_‘/

1B URLOD ¥ (e

«—

é
IBURUOD 8al)

NM Job

STORM Application Master

......................................................................
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4.2 YARN B9FEHRLIEIR

YARN W) EZARRBFEI R LA

(1) TIPS PSS ResourceManager(RM): B B4 H0 TS Srilizn M N, RM M
#5_| 19 NodeManager ¥4 & % 5 &5 38 AN VE I 3 25 HE 22 .

(2) T RETEES NodeManager(NM): & EIAE1Z 1 ri LI FTA H P #EFE,  FFm RM 7k
TPREO . RSN

(3) M HEHES ApplicationMaster(App Mstr 8¢ AM): & HAE VT )G Zh HURAS IR ER, X
RMAE ST EH . BN H 5 s T #EA XM App Mstr K& H

4.3 YARN BYZE{RiZIT

YARN WIWiHHIE, &0 8 s EAE RS/ IR E DR . OB edE L — 1R
) R E B AR RM) A 2 R VR B R (AM)

(EAT—MEML IR A Ja (BGE & B — 11 job, B &2 2 AR BT DAG A MBS E),
A MASTHHRE, 20 2& RM R AM, BB T BUE T HAHELE.

RM EAXAERE R G B (E kb 47 2 U 20 B 19 5 = AR « NM 2 B4 TAE W B
S, FEM RS, MEAENREMEHERCPU. NF. B, w95), IFk
T HAE 545 RM.

FFARRL) AM #7752 PE IO THROREZE, AM AN RM HSETHEL R, JF5 NM —
EHAT. BEE.

RM A AN EE DRt B 25 (Scheduler) #15 F % ## (ApplicationsManager, ¥
=N & ApplicationMaster).

WA T SRR e o BRI . E A RSt R T, AN R 4% B PR
TENIRE R DhRe. WIES BRI /ENRE, (HEA AT RMIEFEE . RIS R EH
Ja ~ ARGl R M e . R AR AR BTE R, LR AR GHAT R, BaSa S
JUERA CPU. WA, AL, w9855, R ARE R n] o c B il e AR B, ARSI, Rk
ARSI TR 57

H BT H A 2845 25 & 1 5 23 (CapacityScheduler) fl1 /A ~F- 1 J& 2% (FairScheduler) .

N & 335 (ApplicationsManager) 71 5T WS 2Rk, BTG “55—24s” Pris I
eSS, MTHEN R SRR FE S . R RAI N AR AM f 57 5 8 & U MR AT HY
WA, HEREEENRES. IR, HfEib s,

Hadoop 2.x it A1) MapReduce API F#EZE5GHTT 1.x iiiA . XK A3 ££ Hadoop 1.x
T % 1) MapReduce job F£/7, I # 4 PE M LB B #2177 YARN #%: L.

M i de AT S E RM 82524155, F2 App Mstr 71555, 2T YARN F{E55 TAE
AN 4-2 B

.................................................................................................................. > @
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MapRecuce Status ——»

Job Submission

Node Status
Resource Request

E 4-2 YARN BT1E#RTE

4.4 BW=EZE
RS T RE TR H R, e ARt 2 B YR

441 HTLor-BE=HERE

7% B 2% 2 O SEERAE B 1 A ik S AR FH 2 B XAk i v v 1 1 S g, Hadoop fEMVIZ
T SRR — Ok, SANAESEHARE TS RIR, X L 5 Y5 58 95 3
RAZHL TS TE mIER PR FR K. BN HRBEMSTEFES, 2SSO
AT o R A 2 AP AEREE P S S . RUE, EHLZ mE R E—
i tE O E bR 2, X, AT EOAS B &R SR A 22 355 A0 e 1T AS FH B 8 AL A S 38

SRIMEESE b, A2 AR VR R L = mT RE Ay R 1 T s, 4HLCo HoAth 2 20 L=
TR o D T s i AR ER T Tk ST SRR K

R T TN EaR RSt ER I R E S, EREINHA
T EFENEEER. FEHERZ0E4 2 Hadoop FERHEM 1555 Al AITE £ N4 21
3, JFH, —ANHSAT U AN A I 2 N B, X TE AR R i 5 T e At T SRR
il A FEEER, MHEFZMERE, FovE—PMHAwIawEHRK, Pk
SRR —MEAEH P EBA S A e LB S & R B IR, A A AR A T — R AR
IR SR RAEEEANMENL . B BAFIAEP sty PR A e SR U, DU SERERO R R At &
KA. AR, 255 i BE A0 [ — A 7 8 [] — BA B R0 46 A0 R s s 1l 1) 55 35 20 e 1R 47 PR
i, LABAORSEHE 1 U 70 HC B 2~ AN e 1
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AR AR S “PAS” . RS mAE R R E, FEEEREINTEAE
PG M. N 1 IR R ARSI A IR E o R UL, &R AR 2 KBNS,
CLE O — N A S B R AE A 7 A R g L e i Bic . 7E 7 BAAIAR AN R SR IHAI B L T
FeAth BA A A ] CAASE FH A2 BA A1) 16 2% PR it 5 B 0

442 Bw=REIAEFNE
e E2EN YARN FIEGAAEZS, B Y&EM. T, AR R =85 2814

PEATTRLL .
(1) ZHNH: BAANRI 29, 72 T DR BA A B 40 e Ath BA #1456 FH R4 5 22 1) 4 At A
LA -

2) =K BPAIIMNER DS = RER SRR B, H P RZEL R,
DM FHZ BA B 43 BE B o B B8 O3 AT AR BA %71 1C 25 200 O ] AR i BR i
(3) L4 BAIE R s R . B PR G, B3 ZA L
FEHIANE, (HEAH P ARERESBSOZNAE. FE: BN RGEH L LLAEE .
&2 i) #5151 2K .
(4) Pt —ANBAFII A N SR AT CLor B 2h Al BAZ BNV R, RS ZBA%) &
H TR E A ERS] . AT R T AL E B mis T AR SR 5 2 7 oKt , oAt A3 11
NI BeI R . X EERE P BA B L S AT A IR, AT CART IR R IRIR B, PR
EHRIR 2.
(5) ZHMTE: BribsAEN. H S BAFI SRS, JFE R RS A 2T
(6) #AEMES
® ZTHECE: BAFIME SCMEMELL A&, ACLS, EH A BT BN. 12
T IHAEE A T C B 20 FH P I s s2 i AR5 /. A B SRt & R B YAl
FABNF B . 1EATH, BT DA IR A, (HR, AREMIERBAA .
® KRN IEAS: EHE G AT AAEIZ AT N K A BN AT 2 T fg, AEA B LA RE IR AL,
DL R O AR E N IE 1T 5E . WIBA B FRZS /2 STOPPED, #r W H A REHE 2 E1Z% A
5l FAZBABI 7R, (22, CRFEMNELRSHEET5ER ST e
1T 5E RN, BAAI R o0 VB RS B Bh 45, & 3 0t tha] LA START 44T STOPPED
RAS IS
(7) ZEF B XA S SR TR SR ENL, Pl e, SRS BN S B
Ui, AR B AT DA R A A R R IR E SR B . H A C SRR N AR BRI I 7 SR AL
(8) T H /T BIELH I BAF WL B« 3 AN @ 1 Fe VR AR 4 FH 7 B ZH BB job B — AN
7E HIBAA

443 FERMERBSEFES
ML E conflyam-sitexml, F3E 4-1 H)JEVETE E 1 E 45 287

.................................................................................................................. > Q@
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#z 4-1 yam-sitexml B EEFE

B ™ 1B

yarn.resourcemanager.scheduler.class | org.apache hadoop.yarn.server.resourcemanager.scheduler.capacity.

CapacityScheduler

Hi 78] DLLE etc/hadoop/ 7 3| capacity-scheduler.xml, /& % [ JHC B 25 5 1 5 28 1O C B <
e BB T, JH5) default A%, [FE), vl fc & —2e HAh 245, 4.

<property>
<name>yarn.scheduler.capacity.root.queues</name>
<value>default</value>
<description>
The queues at the this level (root is the root queue).
</description>
</property>
<property>
<name>yarn.scheduler.capacity.maximum-applications</name>
<value>10000</value>
<description>
Maximum number of applications that can be pending and running.
</description>
</property>
<property>
<name>
yarn.scheduler.capacity.root.default.acl submit applications
</name> B B
<value>*</value>
<description>
The ACL of who can submit jobs to the default queue.
</description>
</property>

4.5 N EE g5 (Fair Scheduler)

ST R 582 T (MU AT A% 43 S S W AT

451 frarPRAERS

YARN A LA EZ Motk i, BOAE T, 2 PRESRGEET WA TR,
AR —AREATRS, R R, S HAEL SR, A R Bl
HAEML, BN ZEIREL 1 AR [R] A AL BE B2 Ta] . B Hadoop BRI HY 7 51 5 25 2 AR 4
BAB G LB, 2 V- U 5 SIS sk T A 95 A6 & LAY ) PN 6 e, T A i B S AR5 T F B 1]
XRIEAE 2 ) R S 7. AR AT i e g vt IR A E R IR
BN AL AR B I P IR B TR A

T AR A AL R o BN R R BA A AR, IR EERA S A AT B BRATR AL T,
FA F PERE— B, XA NS 2 FR S defaulte = —MENVIRACR), fERETEE
TRAF, IR AAZAE V52 A2 206 N BA S A, R AR I B S rh 1 F P B SRR 5K
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BCBAF . BEANBAF R RIS AT RN SR R iZ A B I T 0 . H BT SCHRERT AR IR 5 1 A~ 1
IS EC B BAAIED, FISCEE FIFO. EZERIAA R EZER 72, BAFE ] iE T 7 2% 5 e B A
FIRL AT BRI

N TR EEZE XTSI A B /DR IRIEAR, XN THRRIENL. . B RS B 258
PRI H— DI FBATIRES NS, AR B2 REZ A SRS BN, 24P\
FIAS T BB /N E RIS TAEME B, BB A 1 2 T 8 054 2 o LA DA 37 ) o s R o 3 AN 18 B 3
AT AFAE BAF R A ML, TR AT A BAZ A A, A 75 5% Y5 R P 5 B N = 2

BRANTE LT, A PR B 28R BT A ek, ta] DL i e B SO PR 14 S FH P A A A
BATEN SR . IR AR — N P R B RACE YL A B, sREERZENIZITH T
P A R () EHE BOE AT A U, A LR . BRIEGETE ML 3R A A 2 51 5 TR
AAEML IR, R AR SRS P IR RS e aklE, srTiEdT.

452 SENT

N FE RS SCRF o RN, B HIBA SIS AN root PABIRTAETII A . 28 LI 2 F- R B 7
K T 7 A1 B root BAFIRIF-RASIH,  FR5 20 B BB B2 IR ECE] 1 BA S A, AE MK AT AE - BA
FICh AT R . G B T e 3R B 7 2WE E RS Y HAR A S 1A A1 . BAAI A2 FR LA SR
AT 4 FRIT 46, A RAE N FEfT

11 root BAFI N H1—NBAF] queuel 4452 root.queuel, FE4 parentl T ) F-BA %I 44 FiK
N queue2, M| 5| 7 A root.parentl .queue2. PAFHF] root & AI &I, U1 queuel AJLLHH
queuel, A queue A] LA H 5 parentl.queue?.

Fihb, VR BEES SRVE R T RS A A B E AN B FH R R A B . FH R
NiE L org.apache hadoop.yam.server.resourcemanager.scheduler.fair. SchedulingPolicy #47T1%
BHo FEMNAE: FIFO FN. 2AFoZMNEGN) . FERIEA-FRN.

o1 B AR SRR B O O B RS, AR ACHIAE ML B B R BB . A A
WRIEEAL 7 BEA TR E B ASIE B8 E4E 2 BB A o B 128 I ML AR P8 S g o 1)
FUNTRGH— AN BAF . A8 AR s, 758 AE yam-site.xml S HECE A FRE IR

yarn-site. xml HEC B (5 SR -

<property>
<name>yarn.resourcemanager.scheduler.class</name>
<value>
org.apache.hadoop.yarn.server.resourcemanager
.scheduler.fair.FairScheduler
</value>
</property>

453 AFEEzNYRIKE
yarn-site.xml ', A-FiAERRTAEESE ST

<?xml version="1.0"?2>
<allocations>
<gueue name="sample queue">
<minResources>10000 mb, Ovcores</minResources>

.................................................................................................................. > Q@
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<maxResources>90000 mb, Ovcores</maxResources>
<maxRunningApps>50</maxRunningApps>
<maxAMShare>0.1</maxAMShare>
<welght>2.0</weight>
<schedulingPolicy>fair</schedulingPolicy>
<gueue name="sample sub queue">
<aclSubmitApps>charlie</aclSubmitApps>
<minResources>5000 mb, Ovcores</minResources>
</queue>
</queue>

<queueMaxAMShareDefault>0.5</queueMaxAMShareDefault>

<!-- Queue 'secondary group queue' 1s a parent gueue and may have
user queues under it -->
<gueue name="secondary group queue" type="parent">
<weight>3.0</weight> B
</queue>

<user name="sample user">
<maxRunningApps>30</maxRunningApps>
</user>
<userMaxAppsDefault>5</userMaxAppsDefault>
<queuePlacementPolicy>
<rule name="specified" />
<rule name="primaryGroup" create="false" />
<rule name="nestedUserQueue">
<rule name="secondaryGroupExistingQueue" create="false" />
</rule>
<rule name="default" queue="sample queue"/>
</queuePlacementPolicy>
</allocations>

AL B RS AT 202 XML XX, BLE 2R RI TR

(1) BA\FlczE: BAFIcE A Ll — AN e T @4 type, vl LAV BN parent, 1§ & RN —1
ZBAA

EHREINE — N AFE IR G, BN cEr LS B E -

(1 minResources: HL “X mb, Y veores” #¥:0, WHEAYIER/DEIEE. XfFH#3E
RYZHIE (AR A 50, veores HIME & ¥ ZME . 29— ANBAFI I B IR ANBE 2 i, - F i
J5 ZR AR 5 B B R AP RIS T e . — N BAAI R BRI S 2, EEE RS NAF
e ISR T i/ MR E R . W 2 AN AAI H ERAN T B B /DR UER TR SR E N, A, S
Fe Al FH 25 e/ S PR I beAE S /MR IEEAT 0 BE, B m) T 2 BEAN BA A 19 e /) 55 905 B A0
BATEIEC . — DNFIEFTRANENE, ZAE AT g A e SL R IRF i N R IR, A iz
1T BV IE 5 FH 35 BA A1) ) 55 95

@ maxResources: T “X mb, Y veores” #%30, W EAIIF AT IRE. T #R
RIF VRN A AF 3 EE, veores B2 H 201 . PAFIZRAF I T2 P 1 S A A ge i 1% 5 K
Tt Y PR il £

3 maxRunningApps: [R il BAF [ 1247 1 1E L& .

@ maxAMShare: 1% 8 A] 11217 Application Master [ 5% I EGA9 o 1% g 14 AT 3 AE 7 PA
Fid At . il B N 1.0f, W7~ Application Master 7] L4 /5 FH 100%[H] N A7 H1 CPU #1i,
M4 EAN-1.0f i, FTorBhibiZEMERad. BB T, 1Z1EN 0.51.
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® Weight: WEIETELLT HA LRI LLE . Weight ZRIMEN 1, HEN 2 |,
RRIZINFPEAF R R 2 2 65T BB B 1 5

©) schedulingPolicy: VB BASIHIEFEN . @k al & ih: fifo. fair, drf 5GH
TFE U R0 01 RS R (L A 251 4k A S B) org.apache.hadoop.yarn.server.resourcemanager.scheduler.
fair SchedulingPolicy (128 ) 7715, 1ZJEMEMEMEA fair. WIREFE fifo, TRFIEZTHIE
WGk B 4, SRS IR AR R B U Be v 2 5 K E &0 & A4 AT LRI 04T
AN 2 I ) S 157 B

@ aclSubmitApps: ¥ B AT [W1% PAFIFEAZAEMV I FH P B L

aclAdministerApps: 15 B A] & F A Z1 1) H 7 e e 4] .

© minSharePreemptionTimeout: 5 & PAF1] & /SECEI AN 2 ) SR G . BT e, 1ZBA

SR Fe N At BAZ H3R1G B2 . A AW EIZAE, WK 4R A SCBA B A -

10 fairSharePreemptionTimeout: 4 B A F1-F 5 ECAAN I 2 SR K. B S, 1ZBA
FKEOC Fe N A BA S 3R 7G55 . 5 AW B ZAE, TP 48 A SCBA S HIE

Q2 HFPxx: wEEBTMHINE.. s/MCBCERN, NHFERE —1EME, /i
maxRunningApps, 1%J&MERIRN1ZHH 0] [F B2 17 VRO o KAR -

(3) B s KRENE TR WAH BN KFENZITELREE. X TR
WA 1R E R s TAE S EPR B I 7y KA IZERA R E -

4) ERUGREUA PRI LR : WE root PAFIXS A~ B i) e NSRRI, Al
root A %[ fairSharePreemptionTimeout #1778 5 ¥ B -

(5) ERUGREUER/NE IR JER: BWE root PAFIRS B /N G i fe NEERERT 1, mlal i
root A %1 [1] minSharePreemptionTimeout #1778 i 1% . -

(6) ERFREUAFHRIEERIEICER: WHE root PAFIXTAFHEIERECEIE, AlHE root
SA#1|[1] fairSharePreemptionThreshold 11778 i 15 B -

(7) BOABANFIm KRR e R WA BAFIBN AT LLiz 1T B s RAPE N EL, Rl A 41 Y
maxRunningApps #1778 i 15 B

(8) BRIN AM X EAB BT AT{E PR FIJCER: B Application Master X BA 1 B i) fi H]
PR, AI# L maxAMShare #4778 G B .

(9) BOABASE R e ER : BEE A BRI EE AL . BA AT LIS 3 E scheduling
Policy #t1778 s 2, ERIAEZ LN A fair.

(10) TEMVTRCE RN ez VB A ] R 32 58 AR MV CE 21 A A g RE 0], R0 g
{iF FH Ry PeAs 4 AR EC B o AU AT Ly 280, a3 BN AR AT 4% create Z44, create ERIA
N true, FRIZ NN FTAIEH PG, FHiXEAN false, NIFRRICVENJHRE B A ] 61 3
RN FI R . B e BRI e 20 AT 220075, SRR an R .

@  specified: B E N BCE R E B)\ﬂ AR —AMENL A 18 2 A, W& FEERIA default
AR

@ user: A HIVEMLIEGEEZ 0 NI BA B H

@ primaryGroup: H 7 Hie 22 HIVE MG 7 B A3 4000 Bz [ BAZ7

@  secondaryGroupExistingQueue: /7 $2 48 BVE b iR 21| 157 B 19 55 — 25 Froxk B ) BA
Bl

.................................................................................................................. > Q@
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)
® nestedUserQueue: /7 H#EAZ /MG R BN BT F . X5 user HLIA £ AH

L, AR 2, nestedUserQueue ] LAZEAZ A T BIZEBNF, 1fi] user H A 1E root PAFI T A A]
LLG 5 BA 1 . nestedUserQueue 45458 FH 1Y) 25 A4 A2 ik B R0 )R 3] — AN SCBA A, B P AT LA
BEFENCE CBAF, sod i % B BT type J&TE, 18N parent.

® default: 7 HE228 AR MV E B BRI A B 11 queue. W queue A L E
VEMV 5 9% 5 3 root.default PAF .

@  reject: FELAEH P IREEENL.

46 HEFEEHEERM)EZSHLH

7t YR F 5 (Resource Manager) & YARN R 40+ i 57 8 2 SR JURT 52 N FH A% O F B

461 HTLoRBEEEFZER

WA 1518, 7F Hadoop2 Z IR ASH, Jobtracker /& ¥ 41, 7E Hadoop2 ', i FH g
RM [AIFE R AR R — N i o {H RMUil i 8 S SRV B8R R, SEBL 1 TR U7 B 238 (1) 5 BILIT
)3 2w H PR R T W A 55T

TR B AR (RM) 5 AL 0 e K2k

(1) BWHREFHIBIER 1GETIERE RM HF).

SR B R A T SRR AT VE ML I RE 1T, RM B F: AAARAEAE L e B (5 B RNRAS T
figze. RM EHG G, HWHARSAF R HBXLEEE, HEBAETrELY, BRAA
HEELRTEN. BITPREL S kil #, 55 )5 BT

(2) HIFEHIZEL 2(LIEHRAF RM HF).

LG I AU R R AR 2R A BN S N T A v () 75 2% oK B g R R
HERMIZITIRES . SIETAELRAF RM H )5 7 A A F &, 2 2eRns T ek E RM &
A EA S kill, {EMEASEN RM 192 K1 52 AT -

462 IEITEREFERMER

HIEHEASEE IFELIERSF RM HE)I 0 BER: B RARELE B UL AE
W R RS B AE 25 R 12 Wi B AR AL B — /N AT A2 g, 540, RM i fx
FINEE S, WZeEMEH I key, tokens. 4 RM FAHLE G J5, RM M AT MAF i 15 R
WHE BOuEdEE B WEREHHIAEREE), REXLEE, RMAEGEZEE, HHEH
AT WIRAEL IR 2 finished BX failed 5§ killed, RM i Ji Ja g A 2> S AL

T RUVE ELARONN) M S I £ RM 5 HU ) R K5 e BT RMUOIRZS, B 3HTH) RM 5 3]
oK. JHTH RM JE3h5ERk)a, RM REdE Ok &I [F) 2 @ 2 45 B 1 ) NodoManager Al
ApplicationMasters.

NodeManagers F11 ApplicationMasters Y 2| 55 5 [6] 0 iy & Ja AL BELE F a0 T .

(1) NM £ kill Fr 5 & e #1245 8% - F0FT /) RM JEM, RM [ A ORI 2 42 3 3
'] NodeManager “41E#r 1 mRALFE
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(2) AM(41 MapReduce AM)Y 2 &3 [F] 0 dp 2 Ja =18 H .

RM H 5 Ja 2 MREFE T N AT A R TE B, BFERBUEN G B VIREE B
WIEE B, FFHEBINFF, RM SR8F P RTEHRIITENL G E — 1 H 1) attempt(f] 4
MapReduce ] ApplicationMaster). fEIXFIILT, Fefrizfrffblka A%k, KOy E/E
£ RM )5 Jo B Hf [F) 27 a2 i R .

4.6.3 TIT1ERFRMER

Hadoop 2.6.0 it A+, RM H 5 RS 7 HRHI R, LI 1 78 RM H 5 J51EIL R
Ak LEPRAT T AN 2> 4 ot R H T T IR AL

EH—NTEY, RFTHELRZEE, WEEE, UAKETTGERNREEE, ®
P X (S B EE B, B AN RA R A R A AR AL, T & E @ AT P I AE
o M R ZESEIN RM B A am Ji N B 28 BRPIRAS ERER . /B L) headroom. 52U 15
K BAFI BRI H 2E SR, XF RM H5 70, RM A E kill AM,  IEAERAT )
VEMb A 2l 260k, 24k EghaT. HIESEHL ) RM S RXTH . 5258 KPR AR & AN AT
Wy AR BEERZ, TERE RM H)5 5N E REM/EEHENE, JoH
e ARG Ea 1T 2 RET KRR

RM PR B AEMLHIIE AT RS2 I\ NMs KX K B 2RSSR . B4 NM7E 5 i 3]
HHEL A, A kil 548, M2 EZEET AR, ERSHTNE, RM BAEE
MRS RIR B AR, T E @A A LI B BERES » AM R B 5 A R 2 1Y BE
JEIE SRR Z: RM, BRI RM FE G HLE 2 2 R AR & B3RS R VRIS 2.

46.4 RMERAEE yarn-site.xml
EE] Wen & E R NI

<property>
<description>Enable RM to recover state after starting. If true, then
yarn.resourcemanager.store.class must be specified</description>
<name>yarn.resourcemanager.recovery.enabled</name>
<value>true</value>
</property>
<property>
<description>The class to use as the persistent store.</description>
<name>yarn.resourcemanager.store.class</name>
<value>org.apache.hadoop.yarn.server.resourcemanager.recovery
.ZKRMStateStore</value>
</property>
<property>
<description>Comma separated list of Host:Port pairs. Each corresponds
to a ZooKeeper server
(e.g. "127.0.0.1:3000,127.0.0.1:3001,127.0.0.1:3002") to be used by the
RM for storing RM state.
This must be supplied when using
org.apache.hadoop.yarn.server.resourcemanager .recovery
. ZKRMStateStore
as the value for yarn.resourcemanager.store.class</description>
<name>yarn.resourcemanager.zk-address</name>
<value>127.0.0.1:2181</value>
</property>

.................................................................................................................. > Q)
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471 LR ARBEEESZNS TN

X B4 YARN RM &l FHPE DL R e BiC & . RM f st 4R BE SR B B AVE LR S . 7
Hadoop 2.4 Z i, RM /& YARN £EREHI S, ONEEA A RM FHEALE], Al S
BN EFEAMI T/E. RM & Bl BB 5450 BAR —3501, w2 E S RM
/& TORE M, CLER R SN, i 4-3 B

Active RMETLIG , HITEIRSS

Standby RMHI5 T {E
Active RM I Standby RM
(A T wRe B AE) (FnTUR-NMEALIE)

Zookeeper Cluster
Zookeeper-01  Zookeeper-01  Zookeeper-. .

4-3 HREIERNE AR

RM HA 83 /44 2R SEIL, fEAE—Z], A BT —14 RM Z&iGERK, HHMI—
WEZNM T &L HFFAEE N TN MG NEILEEALH b A %A T s a3
an e G WAl LUEE YARN o c & #R MO B2 B 352 1

472 BohiPEi%+

TR BLAR(RM) ] JH 1 ¥ B Zookeeper-based ActiveStandbyElector > ¢ 7€ M1~ RM /£~
WK RM. 475K RM S ALECE BT W28 R R AN Z, &1 RM 2 H 31# &4 N3G ER RM,
HEE RM AT TAE. X P07 sUn] it g e i b 2 B0 R 354, bl o & 2 on =54
FEHTH Active RM Z =2, 2%, EH G n] UIfg e @ FEd S A 11 Standby RM ENHTIT
Active RM, 1X/& H sl fE L ALE B A B A 1.

473 EPim/NBEERE/ T SEIESZNPETER

LA LA RM I, EET yam-site xml 15 H A 1 RM. 210, ST 45k
w5 DR IR A SR B RM, BRI T4 ISR RM. ISR EE T, &
™ Standby RM Bf R NHTIH) Active RM, 2 i W AHEFLZS. 1A BB E X CLIEHS 3




#F£4E YARN

7 2% 3% 1 2 RML, H 3 6 H X N5 0 RML BRA 1935 3% 34 $23% #5 2 7F org.apache hadoop.
yarn.client. ConfiguredRMFailoverProxyProvider S H SEELIT] . 7] L i 8 5 org.apache.hadoop.
yarn.client RMFailoverProxyProvider SCELH A 150G . 3R ATH6 € B A KIS, 72K E
yarn.client.failover-proxy-provider H{E AIZRRIFA, W EBIHEI S ALH L FI0IZ 3T RIT-
PHAT RS W RT3

474 #7fE RM HA

O TS TS RS 2 N B IR R SR R, T TR — e 7 sk o P
W% 42 fif. 7 yam-defaultxml #4280 BIRYE, EETUEGTEE.

3z 4-2 RM HA B9tHX B M FE K AL & 17 A

AcE/R1E J& 1R

yarn.resourcemanager.zk-address Zookeeper SLEFIIMAL, JyRAFFR WAL

ar he LR 55
yarn.resourcemanager.ha.enabled 177 RM HA Jjfe
yarn.resourcemanager.ha.rm-ids RMid, %l ml. rm2

_ HNEE—> mm-id 45 7€ hostname, A &E HBEA RM 1

yarn.resourcemanager.hostname.rm-id R 46 M b

B rm-id $5 %€ Hiuhik (host:port), 7 {8 FH P HE 42 {E k.
yarn.resourcemanager.address.rm-id LW E TiZEM, WE2E i yam.resourcemanager.

hostname rm-id "% & [ rm-id

NS tm-id 48 52 1A FE 2 bk (host:id) . #7 X E 1 1%)E
yarn.resourcemanager.scheduler.address.rm-id Pk, |78 35 7E yamn.resourcemanager.hostname.rm-id '
% A [f) hostname

NEES tm-id 15 2 1 NM bk (host:port) . #5% &
T izJE e, WPKE 78 5 /£ yarn.resourcemanager.hostname.

yarn.resourcemanager.resource-tracker.address.

rm-1d

rm-id "% & ['] hostname

NEEAS rm-id 45 € B EHIE (host:port) . A 1R B % T )&
yarn.resourcemanager.admin.address.rm-1d P, MRS 55 yarn.resourcemanager.hostname.rm-id '

¢ & [1] hostname

N m-id 17 € Web W HiliE(host:port) . #5715 & T
yarn.http.policy & HTTPS ONLY, %@ A 0B ik
B 1% B 278 i {F yarn.resourcemanager.hostname.
rm-id "1"15% & [1] hostname

N mo-id $75%E HTTPS [)HbhE(host:port). #iXHE |
yarn.http policy Jy HTTP ONLY, NAFELRE 1%
J@TE. ZEME4%E @ yarn.resourcemanager.hostname.

rm-id "% & ] hostname

yarn.resourcemanager.webapp.address.rm-1d

yarn.resourcemanager.webapp.https.address.rm-1d
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AcE /&R

B %1 A

yarn.resourcemanager.ha.id

RM 7£ 5 o] HER P id. WRRE ZENE, FHER
W0 25U € BEAS RM AR fc B O F AR AT E— 119 ID

yarn.resourcemanager.ha.automatic-failover.

enabled

TP AR ThEE, BN T, B3R
et HIRES

yarn.resourcemanager.ha.automatic-failover.

embedded

£ B R AT TR, A5 P RN S0 25K A5 20
[FId R RM. BOATEOL T, ixThaefE HA n] IR 4T
RS

yvarn.resourcemanager.cluster-id

LEREM id

yarn.client.failover-proxy-provider

v N E AR W AV B R A S RS R
RM [FAEEE, alH HA R, el E#FER

varn.client.fallover-max-attempts

FailoverProxyProvider HFAT PR 55F2 1) i N =2 i KL

yarn.client.failover-sleep-base-ms

wE PR R KRG &, AR 2R, T
Fe k8 Z Al 1R 4R BUEIR

yarn.client.failover-sleep-max-ms

st AN CONDES

varn.client.failover-retries

i PR RS I U B RM I i R ICER

arn.client.failover-retries-on-socket-timeouts

475 FBEEHIF

7F yarn-site.xml P ECE W1 T -

<property>
<name>yarn.resourcemanager
<value>true</value>

</property>

<property>
<name>yarn.resourcemanager
<value>clusterl</value>

</property>

<property>
<name>yarn.resourcemanager
<value>rml, rm2</value>

</property>

<property>
<name>yarn.resourcemanager
<value>masterl</value>

</property>

<property>
<name>yarn.resourcemanagder
<value>master2</value>

</property>

<property>

BEE IR RM (1 A s

.ha.enabled</name>

.cluster-id</name>

.ha.rm-i1ds</name>

.hostname.rml</name>

.hostname.rm2</name>

<name>yarn.resourcemanager.webapp.address.rml</name>

<value>masterl:8088</value>

</property>
<property>

<name>yarn.resourcemanager .webapp.address.rm2</name>
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<value>master2:8088</value>

</property>

<property>
<name>yarn.resourcemanager.zk-address</name>
<value>zkl:2181,zk2:2181,zk3:2181</value>

</property>

476 EEAHL

YARN [ RM = # 51 (J55) YARN fIH ) A1RZ HA fn%, FILAR & RM A FEARES |
AT /EME. HA UL d fEASEESEER T ALK RM RS, 2284t
yarn.resourcemanager.ha.rm-ids FiX . #la, &FFEE m 1

$ yarn rmadmin —-getServiceState rml
active

$ yvarn rmadmin -getServiceState rm2
standby

EHAERBITIFEOL T, EEAATEZFAEIrAGUE, JFH RM ELHAN

(1) EXRAE BN HEEEREL S, FahEk i)
$ yarn rmadmin -transitionToStandby rml

(2) TEIT)E HAMBEAEB GO T, F-BhHE 47 5m il U] .

$ yarn rmadmin -transitionToStandby -forcemanual rml

e —
ZLjB 17 ﬁﬁi 15\ <

T RBREE A2 AU AR R AL 0 5%, P 3R 3SR ML AT LR SEFR A

481 TEGENEFS

T RFRZFH R ST

(D) — P HEAEE N RaX, FEi, —AERT PLdE 7 XA JLAN A K1
TR BOAELT, W RBEARLE & partition="".

(2) HPHEEEEAN XA 2D 5] LA F I BAFIE H

(3) H P RITEE W RARSEEE, X7 i nl AR BA A DT 0], B o FH i i i 72 1 BA
B RAE T AR RS I — 15

482 TEmaZERHEMN

T RARER R YELT R .

(1) 7 XEER: BT R LI E— M8, B BA— R el I W E AN [ IARAE
X532 AN AFRR ) 7 X AERE

(2) WEBIIXT SRR ACL: )7 A LA E AN BAA AT ELUT [ )35 e g, 1R

.................................................................................................................. > @




%

- T

Z AR w}ﬁ%MﬂﬁHDEEMW¢%ﬁm$H TL IR B 15 2 BT U AT DL SRR
A& — T A, MRE 171 SAREEMIBAG], R e MFE e 1 s e vp 3R E BRI

@)ﬁmMﬂﬂ%B%%%ﬁ%ﬁ%%:%ﬁﬂ&ﬁﬁ&ﬂﬂ%ﬁﬁ%ﬁﬁ%m%%
IS IBAA A BT LAV [ AR%5 A hbase M s E A 30%M %5, 13 &1% A o b s B 2
502 e R IR E B Bl — 3.

483 TRIFEZNEE

7E RM HHIC B S bR%s, 7F yam-site.xml HP () fC B 1015 4-3 Fios.
*4-3 PERENRERM

AcERM B % E
yarn.node-labels_fs-store.root-dir hdfs://namenode:port/path/to/store/node-labels/
yarn.node-labels.enabled true

JE = W& yarn.node-labels.fs-store root-dir B 1) H s #% 61 2 5 H. RM J3 31K 5 #L KE
ﬁﬁﬁﬁﬁ:%ﬁﬁnEW@DW%ﬁﬁﬁﬁﬁﬁﬁﬁiﬁh%%ﬁ%ﬁﬁﬁﬁﬁ
% HDFS, N2k N: file:///home/yarn/node-label. SEHEE ¥ 51 v] il il iy 21 j]ﬂ/{lﬁﬁ‘ﬂz
TRARZEIER . T RRE 3] YARN o BI05 SRS 413K -

$ yarn rmadmin -addToClusterNodeLabels
"label 1 (exclusive=true/false), label 2(exclu51ve true/false) "™

//YEINT AR AE . IR P AEE ¢ (exclusive=.)" , M exclusive=true ZIIAE
$ yarn cluster --list-node-labels //BHEHEGINMIT SbRZER2TINE] T £

25 IR ZE

$ yarn rmadmin -replacelLabelsOnNode "nodel[:port]=labell node2=label2"
//nodel ¥ MFR%E labell, node2 HEINFr%E 1abel?2

484 (FRHADYSMREZENAERIE
2 4-4 FH 7T ARRZE R T B
*4-4 PERENAERERM

RN Bk
yarn.scheduler.capacity.<queue-path> | & BAZIV5 0] 77 b BN 7 X BRI A 70 b BAIF) 5 BA A XS
.capacity BRAA 43 XA FH B 17 2 A6 25 % T 100

W T O T B AN A AT LAY 1) 1)1 AR A . HIZ 5
JF, W1 “hbase,storm” , F7R1ZBAFI AT LAV] ] 7 i bR3E hbase M
yarn.scheduler.capacity.<queue-path> | strom. P47 IBAFIA] L5 M A ARSI T A, P ATRE
.accessible-node-labels fREbRS. MR EE B, ZEEEMNERSBAF]
ARiZAE . R P E IR E BB AT LAVS ) B RARZEAL
) R, R BRI E s AR a]




AcE /R

B

yarn.scheduler.capacity.<queue-path=>

.accessible-node-labels.<label>.capacity

5 E DAHN M 38 e bR <label>[ & A 4 . F
A F1] %5} b5 25 <label> (1 25 & L A4 20N 100, ER
INZJBMEIE N 0

yarn.scheduler.capacity.<queue-path>

.accessible-node-labels.<label> maximum-capacity

s E BAB A AT ) 4R € 1 SRR K AR, %
J& PERIERIME 2 100

yarn.scheduler.capacity.<queue-path>

5CE 2 H P IR AAE S5 1T SO A 48 %€ 1 BRI 11

O HRRE . ZETEBA NS

.default-node-label-expression

4.8.5 TEIrRERE RG]

(E8 T AVSE
root
/ I \
engineer sales marketing

ERPA 5 N1 A(hostname=h1.h5), &1 A8 14GB MIWNAE, 24 4. Hp— 1 F
GPU(ff ¥ /2 h5), FrLUE EL 34N GPU #5%545 hS.
KEAERS ' T

yarn.scheduler.capacity.root.queues=engineering,marketing, sales
yarn.scheduler.capacity.root.engineering.capacity=33
yarn.scheduler.capacity.root.marketing.capacity=34
yarn.scheduler.capacity.root.sales.capacity=33

yarn.scheduler.capacity.root.engineering.accessible-node-labels=GPU
yarn.scheduler.capacity.root.marketing.accessible-node-labels=GPU

yarn.scheduler.capacity.root.engineering.accessible-node-labels.GPU.capacity=50
yarn.scheduler.capacity.root.marketing.accessible-node-labels.GPU.capacity=50

yarn.scheduler.capacity.root.engineering.default-node-label-expression=GPU

41 _I T root.engineering/marketing/sales.capacity=33 Z s 3 /> 1 BA A AT LIRAS 3E 43 X B A
) 1/3. FTLL, EAITaT AT hl. h4 |1 173 [, ST 24*%4*(1/3)=(32GB W A%, 32 1%)-
A7 engineering/marketing PAS A HL R AT LA7 R GUP 73 [X . engineering/marketing A #1°F
iZ GPU 7 X ) B2, eI 1A A hS 8295 HT 172, {65 24*%0.5=(12GB WAF, 12 ).

EE AN

(1) 7E5EHAC B CapacityScheduler 2 ),
BB

(2) | RM 1] WebUI FF[HIKE 2 7 A pn 25 AL B .

486 IBENMANTRRE

PEAZAVENVET, 0] B R E Y Java API 38 58 7 bR 28 L sk %,

& ELHAT yarn rmadmin -refreshQueues, KN




j(ﬁwﬁ&%ﬁ&ﬁﬁaﬂ me kR

(1) {EMkA] Ll ApplicationSubmissionContext.setNodeLabelExpression(...), KX E T
PR o

(2) Hid777% ResourceRequest.setNodeLabelExpression(...) A& 55 Y15 K 1% B W fibs
%%, %A LI ApplicationSubmissionContext /57278 i -

(3) il ApplicationSubmissionContext H'[#] setAMContainerResourceRequest.setNode-
LabelExpression fi5 i€ {F )V master 7525 117 RiARZS

48.7 THERERISIE

(1) it Web UL, AJLUE R HME S .

O 3 http:/RM-Address:port/cluster/nodes, &1 A FHIFREZS.

@ il http://RM-Address:port/cluster/nodelabels, 7] LA G G LY sl 8=, BN
X P B .

@ JE1l http://RM-Address:port/cluster/scheduler, R] DA% & 54N\ F1 42 B 1 AH T A bR
2%, LA IR BRI R FH 2 .

(2) WL AT IIE .

H yarn cluster --list-node-labels SR 3RS 45 #0119 bR 25

$ yarn cluster --list-node-labels

H yarn node -status <Nodeld>>K 3k B 15 7€ 1) 15 SRS IR A

$ yarn node -status <NodeId>

49 YARN FHFz

ZA AT AE YARN bS8 N H 7%k Har, BOASCR N H R R A
MapReduce. Spark. Storm. ZHZ{E(H ] LU RiE & H CRIAFEHESE, =R, X2 1R
AR TAE

491 48 YARN 45 4&EIE

U MENE T 2 P e A8 2 YARN [ 5 BLAS(RM)INF,  RM AR 48 53 518 =K 70 Bid
wavlasl AM, H NM 5 AM 3L [E 58 B iz B B sh AT #E . VR #5825 7 i ml LA o
] YarnClient % G R SEHL. 7& YamClient 5205, 77 4 o] LAEIEE/ENL E 38, AfELH
o —Ba, ZAmET ApplicationMaster(AM), FHEAZ(E55 3] AM. H P & BEi b/
ENLAE B, BIEELZEITH JAR &, PUTm4. S8, SR ES.

AM 7E£ YARN RM FHUEMSE — A2 550, % AM 5 YARN #3208 (E, HAEE
FHAT, AM DL PR GHAT TAE. R Bkt s, AM B E 25T

(1) 5 RMEEHMrE 2RC/E AR, XA IRTIRE NM IR

Q) HEEBSE)E, 5 NM S, £ NM ERsivHERE. ditarPhh, BaifEl
1172 AM, 1155 (task) 111217 25 #5/E NM _I-. Task a i if AMRMClientAsync L5 2015 2056 B,
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7 Z7E AMRMClientAsync.CallbackHandler 45 & S 44403 /1% . Task b fE 5w )5, it
AIHRATX R K ZJJ«%T%% AM UAUNIEN 418 € ContainerLaunchContext, 1Z%f %A &
FAE R, Wi ITHIEERGEE. BB,

AN PATIEREF, AM iHid NMClientAsync % %2 5 NMs #1705 . Frfa & s H 0
e il 1tk NMClientAsync.CallbackHandler 2K AL (1) . & FH 1) [2]3f #:4E 4 start. stop. status update
H1 error. AM i1k AMRMClientAsync.CallbackHandler [1] /772 getProgress()[n] AM i & 41T
HEEE R

492 YARN B0
/&S Application Master [ E 3L 1, FEGFEEWE 455 RM. AM 5 RM Al

NM ¢ B4z

(1) Client<-->ResourceManager: H1J i YarnClient X % 5¢ %, SEILE 7 iy 5 51 YR &
HLER(RM)EAS .

(2) ApplicationMaster<-->ResourceManager: il AMRMClientAsync.CallbackHandler
o b B A

(3) ApplicationMaster{——>N0deManager- A A 4s, AM i NMClientAsyne X 25
NM #47i815, JHid NMClientAsync.CallbackHandler 4b# 75 28 44
R

® YARN M= Z & ApplicationClientProtocol. ApplicationMasterProtocol
1 ContainerManagementProtocol. iX =M% P i dT 6L | =M, LA HL P FE P
Pl YARN IR

® ZfE N AlAEZMIHX=A BN, HEAREH P XN, s
He T = P AT T N B AR T

493 RIESLER
1. RE— NN AR NE PR
(1) #4H4k YarnClient:

YarnClient yarnClient = YarnClient.createYarnClient();
yarnClient.init (conf);

yarnClient.start();

H A createYarnClient N A% YarnClient 181 e84 £, TLZE - init X% P i i AT 94610,
start 3 5% ) Ji o
YarnClient.CreateYarnClient()J5 5 A

/:k'.i.'

* Create a new 1nstance of YarnClient.

*/

@Public
public static YarnClient createYarnClient() {

YarnClient client = new YarnClientImpl ();
return client;

}

.................................................................................................................. > Q@
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(2) VJitk YamnClientApplication:

YarnClientApplication app = yarnClient.createApplication();
GetNewApplicationResponse appResponse = app.detNewApplicationResponse () ;

AN N AV SR EME S, BE TEBNER, eIV s K E A E.

ROE QAR EE, ML, ARetREM PR LERS IR E A A:, LURS). 1817 AM.

yarnClient.create Application() 1] R £ € X

/:k:l:

* Obtain a {@link YarnClientApplication} for a new application,
* which in turn contains the {@link ApplicationSubmissionContext} and
* {@link org.apache.hadoop.yarn.api.protocolrecords
* .GetNewApplicationResponse}
* @return {@link YarnClientApplication} built for a new application
*/
public abstract YarnClientApplication createApplication ()
throws YarnException, IOException;

(3) EFiIIImI%H\ﬁI%IKERMPZJJAMﬁE %H}Jﬁﬁﬁ{uaurg}ﬁjﬁﬁ@ Application—

SubmissionContext % B U1 & E.:

O EIfER: id. 2BFR.

@  BAFI. LS. VRNV EFRAZBIRIBNA, N AT L2

@ H: @B

@ 7253 L F 3 (ContainerLaunchContext): JA %) AM % 23115 5., Container-

LaunchContext ﬁﬁ(TFﬁﬁiﬂFﬂﬂ TEPMEE, Bl ZIE ST XF JAR 8. X
55, MBI BECRIRIEE)SE, PATHI a2 AEEIE 2.

/ /AN e sE B3

/ /BN BN SO R

ApplicationSubmissionContext appContext
app.getApplicationSubmissionContext () ;

/ /BTN SCHEREUS id

ApplicationId appId = appContext.getApplicationId();

/ /¥ H keepContainers, WHEMNHHZ

appContext.setKeepContainersAcrossApplicationAttempts (keepContainers);
appContext.setApplicationName (appName) ;

/ /VCE AM 5 B 1A B R

/ /AM 5 B[ ACH SCA SRS

//BM T B[] TAR B, 24 B IR AL R AR 7

Map<String, LocalResource> localResources =
new HashMap<String, LocalResource>();

LOG.1nfo (
"Copy App Master jar from local filesystem and add to local environment");

/ /Z | AM 75 EZ ] JAR @%Wﬂ A5

/ /B — A BHIR X R, fR 1A H ) JAR #AT

FileSystem fs = FileSystem.get (conf);

addToLocalResources (fs, appMasterJar, appMasterJarPath, appId.toString(),
localResources, null);

//Set the log4] properties 1f needed
if (!'log4jPropFile.isEmpty()) {
addToLocalResources (fs, log4jPropFile, log4jPath, appId.toString(),
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localResources, null);

}

//The shell script has to be made available on the final container (s)
//where 1t will be executed.
//To do this, we need to first copy into the filesystem that is visible
//to the yarn framework.
//We do not need to set this as a local resource for the application
//master as the application master does not need it.
String hdfsShellScriptLocation = "";
long hdfsShellScriptLen = 0;
long hdfsShellScriptTimestamp = 0;
if (!shellScriptPath.isEmpty()) {
Path shellSrc = new Path(shellScriptPath);
String shellPathsuffix =
appName + "/" + appld.toString() + "/" + SCRIPT PATH;
Path shellDst = N
new Path (fs.getHomeDirectory (), shellPathSuffix);
fs.copyFromLocalFile(false, true, shellSrc, shellDst);
hdfsShellScriptLocation = shellDst.toUri () .toString();
Filestatus shellFileStatus = fs.getFileStatus(shellDst);
hdfsShellScriptLen = shellFileStatus.getLen();
hdfsShellScriptTimestamp = shellFileStatus.getModificationTime () ;

if (!shellCommand.isEmpty()) {
addToLocalResources (fs, null, shellCommandPath, appId.toString(),
localResources, shellCommand) ;

if (shellArgs.length > 0) {
addToLocalResources (fs, null, shellArgsPath, appId.toString(),
localResources, StringUtils.join(shellArgs, "™ "));
}
//Set the env variables to be setup in the env where the application master
//will be run
LOG.1info ("Set the environment for the application master");
Map<String, String> env = new HashMap<String, String>();
//put location of shell script into env
//using the env info, the application master will create the correct local
//resource for the
//eventual containers that will be launched to execute the shell scripts
env.put (DSConstants.DISTRIBUTEDSHELLSCRIPTLOCATION,
hdfsShellScriptLocation);
env.put (DSConstants.DISTRIBUTEDSHELLSCRIPTTIMESTAMP,
Long.toString (hdfsShellScriptTimestamp)) ;
env.put (DSConstants.DISTRIBUTEDSHELLSCRIPTLEN,
Long.toString (hdfsShellScriptLen));
//Add AppMaster.jar location to classpath
//At some point we should not be required to add
//the hadoop specific classpaths to the env.
//1It should be provided out of the box.
//For now setting all required classpaths including
//the classpath to "." for the application jar
StringBuilder classPathEnv = new StringBuililder (Environment.CLASSPATH.$S$())
.append (ApplicationConstants.CLASS PATH SEPARATOR) .append("./*");
for (String c : conf.getStrings (
YarnConfiguration.YARN APPLICATION CLASSPATH,
YarnConfiguration.DEFAULT YARN CROSS PLATFORM APPLICATION CLASSPATH)) f{
classPathEnv.append (ApplicationConstants.CLASS PATH SEPARATOR) ;
classPathEnv.append(c.trim()) ; N N

}
classPathEnv.append (ApplicationConstants.CLASS PATH SEPARATOR)

.................................................................................................................. > O
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.append ("./logd4]j.properties");
//Set the necessary command to execute the application master
Vector<CharSequence> vargs = new Vector<CharSequence> (30);
//Set java executable command
LOG.info ("Setting up app master command") ;
vargs.add (Environment.JAVA HOME.$$ () + "/bin/java");
//Set Xmx based on am memory silze
vargs.add ("-Xmx" + amMemory + "m");
//Set class name
vargs.add (appMasterMainClass) ;
//Set params for Application Master

vargs.add("--container memory " + String.valueOf (containerMemory));
vargs.add ("--container vcores " + String.valueOf (contalnerVirtualCores));
vargs.add("--num containers " + String.valueOf (numContainers));

vargs.add ("--priority " + String.valueOf (shellCmdPriority));
for (Map.Entry<String, String> entry : shellEnv.entrySet()) {
vargs.add ("--shell env " + entry.getKey() + "=" + entry.getValue());
}
if (debugFlag) {
vargs.add ("—-—debug") ;
}
vargs.add("1>" + ApplicationConstants.LOG DIR EXPANSION VAR
+ "/AppMaster.stdout") ;
vargs.add ("2>" + ApplicationConstants.LOG DIR EXPANSION VAR
+ "/AppMaster.stderr"); - B
//Get final commmand
StringBuilder command = new StringBuilder();
for (CharSequence str : wvargs) {
command. append (str) .append (" ") ;
}
LOG.info ("Completed setting up app master command " + command.toString());
List<String> commands = new ArrayList<String>():
commands . add (command.toString());
//Set up the container launch context for the application master
ContainerLaunchContext amContaliner = ContainerLaunchContext.newInstance (
localResources, env, commands, null, null, null);
//Set up resource type requirements
//For now, both memory and vcores are supported, so we set memory and
//vcores requirements
Resource capability = Resource.newlInstance (amMemory, amVCores);
appContext.setResource (capability) ;
//Service data 1s a binary blob that can be passed to the application
//Not needed in this scenario
//amContainer.setServiceData (serviceData) ;
//Setup security tokens
if (UserGroupInformation.isSecurityEnabled()) {
//Note: Credentials class 1s marked as LimitedPrivate for HDFS
//and MapReduce

Credentials credentials = new Credentials();
String tokenRenewer = conf.get (YarnConfiguration.RM PRINCIPAL) ;
if (tokenRenewer == null || tokenRenewer.length() == 0) {

throw new IOException (

"Can't get Master Kerberos principal for the RM to use as renewer");
}
//For now, only getting tokens for the default file-system.
final Token<?> tokens[] =

fs.addDelegationTokens (tokenRenewer, credentials);

1f (tokens !'= null) {

for (Token<?> token : tokens) {

LOG.info ("Got dt for " + fs.getUri() + "; " + token);
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}
DataOutputBuffer dob = new DataOutputBuffer():;

credentials.writeTokenStorageToStream (dob) ;

ByteBuffer fsTokens =
ByteBuffer.wrap(dob.getData (), 0, dob.getLength())-

amContainer.setTokens (fsTokens) ;

}

appContext.setAMContainerSpec (amContainer) ;

(4) BIENEFEERIE, B miEE g BRIIGFHe s AF k-

//Set the priority for the application master

Priority pri = Priority.newInstance (amPriority);
appContext.setPriority (pri);

//Set the queue to which this application is to be submitted in the RM
appContext.setQueue (amQueue) ;

//Submit the application to the applications manager
//SubmitApplicationResponse submitResp =

// applicationsManager.submitApplication (appRequest);
yarnClient.submitApplication (appContext) ;

teisf, RM 2 BRI AE, ARG G R #ETE € RIEE R HL—1 master 545, DAkt
J5 5] AM.

2 AT 25 Al 2UAT DR BRAE Y A HE R - s P 3 AT DL RMEE 734 4%, i85S YamnClient
"] getApplicationReport() /7 V235 15 W FH 14l 5 15 2.«

//Get application report for the appId we are interested in
ApplicationReport report = yarnClient.getApplicationReport (appld)

M RM ZRAG I M i & B35 R THET I E S

© JERENGER: 1Ekid. BAFI. $EACH RS B (]

@ AM 4115 E: AM IE1TH) host. rpe it 1. AM {5 % 1 3 K i i SR [ 25 7
IR

® MHREAE B #3d ApplicationReport [f] getTrackingUrl() /7 123 UM FH 1 FR E5 url,
2 7 i 3 i 1% url IR

@ MNHARE: MHER PR #IL ApplicationReport 1] getYarnApplicationState /7
VB W AR YamApplicationState #7 ¥ B 5% |” FINISHED, % /7 Uit 2= f2 45 ApplicationReport
#getFinal ApplicationStatus SR A W FH PR AS . 7EN FH R TEHL T, ApplicationReport )
getDiagnostics /7% & JEH A F .

® WRIEE T AM fF, & n] LLE 2 host:rpeport £ 1) AM N S

2. t®RE AM

NS B (AM) @ ENL B Z AE FE S . RM JE 2 P im 9 2] 5 2 AM BT 7 211
5 RMTEIE, FIHH AM M RIFEE. AM RS0 RS ER, 2 AM 1
Aoy PR s R, AlRe 5 AR A S L= DB ENL. AM BaIZ e AM S5
"] Containerld. M FHFEAZE FIEf [B]FLZ1T AM ) NM FJHF4I{E R . 5 RM R EIAS B 75 2
ApplicationAttemptld, 1%{H ] LAM AM HI% 28 H it ApplicationAttemptld 7773k, FH
A7 5 i) AP, 5 M B3R 15 HAE B & 2 R

Map<String, String> envs
String contalinerIdString

.................................................................................................................. >

System.getenv () ;
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envs.get (ApplicationConstants.AM CONTAINER ID ENV) ;
if (containerIdString == null) {

//container id should always be set in the env by the framework

throw new IllegalArgumentException (

"ContalnerId not set in the environment") ;

}
ContainerId containerId = ConverterUtils.toContainerId (containerIdString);
ApplicationAttemptId appAttemptID = containerId.getApplicationAttemptId();

£ AM #laaie el fG, Bl A% P in: — 15 ResourceManager {5, — 5
NodeManagers i 15 :

AMRMClientAsync.CallbackHandler allocListener = new RMCallbackHandler () ;
amRMClient = AMRMClientAsync.createAMRMClientAsync (1000, allocListener);
amRMClient.init (conf) ;

amRMClient.start () ;

containerListener = createNMCallbackHandler () ;

nmClientAsync = new NMClientAsyncImpl (containerListener);
nmClientAsync.init (conf);

nmClientAsync.start ();

AM DIRIE OBk g RM, (RIE(S BHIFFEE, Ko AM IEfEiz1TH . AM 5 RM H)i%
BN R E R, 1ZEM N YamConfiguration RM AM EXPIRY INTERVAL MS, #%fH
[F1ERIA{E A YamConfiguration DEFAULT RM AM EXPIRY INTERVAL MS. AM fEKi%
CoBRAT, 7250 RM #EAETEMT .

//Register self with ResourceManager

//This will start heartbeating to the RM

appMasterHostname = NetUtils.getHostname () ;

RegisterApplicationMasterResponse response = amRMClient
.registerApplicationMaster (appMasterHostname, appMasterRpcPort,
appMasterTrackingUrl) ;

AM HJFEM R A, EAE 7RSI E . AT DMRAEIZAME B, FIR N H ) 5 ) 75 K 2
5 AEARH AE -

//Dump out information about cluster capability as seen by the

//resource manager

int maxMem = response.getMaximumResourceCapability () .getMemory () ;

LOG.info ("Max mem capabililty of resources in this cluster " + maxMem);

int maxVCores = response.getMaximumResourceCapability () .getVirtualCores () ;
LOG.1info ("Max vcores capabililty of resources in this cluster " + maxVCores) ;

//A resource ask cannot exceed the max.
if (containerMemory > maxMem) {
LOG.info ("Container memory specified above max threshold of cluster."
+ " Using max value." + ", specified=" + containerMemory + ", max="
+ maxMem) ;
containerMemory = maxMem;

1f (contalnerVirtualCores > maxVCores) {

LOG.1info (
"Container virtual cores specified above max threshold of cluster.”
+ " Using max value." + ", specified=" + contailinerVirtualCores
+ ", max=" + maxVCores);
containerVirtualCores = maxVCores;
}
List<Container> previousAMRunningContainers =
response.getContainersFromPreviousAttempts () ;
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LOG.1info ("Received " + previousAMRunningContainers.size ()
+ " previous AM's running containers on AM registration.");

FRAR S TR, AM T DL B i —HE 2 BRIE AT B L4 . AT LISH RN B £
B, R,

List<Container> previousAMRunningContainers =
response.getContainersFromPreviousAttempts () ;

List<Container> previousAMRunningContainers =
response.getContainersFromPreviousAttempts () ;

LOG.info ("Received " + previousAMRunningContainers.size ()
+ " previous AM's running containers on AM registration.");

int numTotalContainersToRequest =
numTotalContainers - previousAMRunningContainers.size();

//Setup ask for containers from RM

//Send request for containers to RM

//Until we get our fully allocated quota, we keep on polling RM for

//containers

//Keep looping until all the containers are launched and shell script

//executed on them ( regardless of success/failure).

for (int i=0; i<numTotalContainersToRequest; ++1) {
ContainerRequest containerAsk = setupContainerAskForRM() ;
amRMClient.addContainerRequest (containerAsk) ;

}

£ 77 1% setupContainerAskForRM()H, FHM MG B Ea .

(1) ZPEAERE: A7, YARN CHRE TN SEEER A0, B N A 7 2
HINAFE KD

(2) e BHIERSEER, AM ARSI E XA R v, 1E
MapReduce AM ', map A] ek 15 5 m FIAPR A5 45, 1M reduce SRAFELAR AL PR 75 45 -

private ContainerRequest setupContainerAskForRM() {
//setup requirements for hosts
//using * as any host will do for the distributed shell app
//set the priority for the request
Priority pri = Priority.newlInstance (requestPriority);

//Set up resource type requirements

//For now, memory and CPU are supported so we set memory

//and cpu requirements

Resource capability = Resource.newlInstance (containerMemory,
containervVirtualCores);

ContainerRequest request =

new ContalnerRequest (capability, null, null, pri);
LOG.1nfo ("Requested container ask: " + request.toString());
return request;

}

AM KIERZHIFIEKE, Bal ot AMRMClientAsyne 7% 7 i ) S AL B DL 53 20
G E . JESTRI)E, LB S — N RERIZIT A%

@Override
public vold onContainersAllocated(List<Container> allocatedContainers) {
LOG.1nfo ("Got response from RM for container ask, allocatedCnt="
+ allocatedContainers.size());
numAllocatedContainers.addAndGet (allocatedContainers.size());
for (Contaliner allocatedContainer : allocatedContailners) {

.................................................................................................................. >
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LaunchContainerRunnable runnablelaunchContainer =
new LaunchContainerRunnable (allocatedContainer,
containerlListener) ;

Thread launchThread = new Thread (runnablelLaunchContainer) ;

//launch and start the container on a separate thread to keep
//the main thread unblocked

//as all containers may not be allocated at one go.
launchThreads.add (launchThread) ;

launchThread.start () ;

}
OBk, AM [F RM JCRAVE L .

@Override
public float getProgress() ({
//set progress to deliver to RM on next heartbeat
float progress =
(float) numCompletedContainers.get () / numTotalContainers;
return progress;

}
TER ST I AM J5, NMs L7588 5 Sh 482 5 5h 75 48 -

//Set the necessary command to execute on the allocated container
Vector<CharSequence> vargs = new Vector<CharSequence> (5);
//Set executable command
vargs.add (shellCommand) ;
//Set shell script path
if (!scriptPath.isEmpty()) {

vargs.add (Shell .WINDOWS?

ExecBatScripStringtPath : ExecShellStringPath);

}

//Set args for the shell command if any

vargs.add (shellArgs);

//Add log redirect params

vargs.add("1>" + ApplicationConstants.LOG DIR EXPANSION VAR + "/stdout");
vargs.add ("2>" + ApplicationConstants.LOG DIR EXPANSION VAR + "/stderr");

//Get final commmand

StringBuilder command = new StringBuilder():;

for (CharSequence str : wvargs) {
command. append (str) .append (" ") ;

}

List<String> commands = new ArrayList<String>();
commands . add (command.toString());

//Set up ContainerLaunchContext, setting local resource, environment,
//command and token for constructor.

//Note for tokens: Set up tokens for the container too. Today, for normal
//shell commands, the container in distribute-shell doesn't need any
//tokens. We are populating them mainly for NodeManagers to be able to
//download any files in the distributed file-system. The tokens are
//otherwise also useful in cases, for e.g., when one is running a
//"hadoop dfs" command inside the distributed shell.
ContainerLaunchContext ctx = ContainerLaunchContext.newInstance (
localResources, shellEnv, commands, null, allTokens.duplicate (), null);

--------------------------------------------------------------------------------------------------------------------
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containerListener.addContainer (container.getId(), container);
nmClientAsync.startContainerAsync (container, ctx);

NMClientAsync X % DL & & I (B b FRES A FE R 28 . ARG D). F1E. IRE

. BERRAE. F AM BEEWSER)S, AM FEEIFRIT AM-RM & 7 i 6 5ok E 8 1% 4F
W, ARG EIZ i
try {

amRMClient.unregisterApplicationMaster (appStatus, appMessage, null);
} catch (YarnException ex) ({

LOG.error ("Failed to unregister application", ex);
} catch (IOException e) ({

LOG.error ("Failed to unregister application", e);

}
amRMClient.stop ()

410 YARN BR&:EAR

ENAAAIAET A, KIS EAARSS &R, AT WDk A S5 A 2 e

4101 AGLEEZRRSEM

AR 5513 M 2R 2 i B 7E Hadoop 2E8F B —1NRSS, & VN HEM I 5 B H #0815 .
2 P i N A PP AT LUE A2 IR DS, A8 FH 98 8 15 B 42 21 ik 55 1) P 2% 28 3

Z P el 5 YARN b O3 2 19 R 55 28 T DA B B &5 A A4 2 RS R i
1T Hadoop yEMAZ RS, W/ADECEZSE. RVFIZO MRS 7T DU E 25 5 i 56 5% .

AR 55 133 A A R B e A 20 A s AT — N KRR R ) 8. XN RN T ELNL
YARN £ oA, e 5N A R ERYERE B -

4102 MEERRSEM

YARN AR5 MAR %53 T Apache Zookeeper 1%, j#id=2¥] Hadoop ] Configuration
FRSLH . BLEZSERE TIHEMNIE P ig M EAE YARN RM FFEE . MRS EFMRTIEGA
{5 & HC B 7E core-default.xml H .

L EE: MR BB SRS IEMRIME, 77E1E X core-site.xml 1 HFT 5 € . X AT
DIMFAE RS o A1 dE YARN W FH #B RE 52 211X 261F .

RM EHITE YARN Zas/MNAH s/ H B G EE H s Frid gk

<property>

<description>
R SE true, YARN [FBHJRETHEHTT TIEMIIEE, RKHIEMIIEE. FIFMEA T, HaldH
P RIRGEGT, AZNEBRER. Bk, attempt 5ERNT FidR83E . EXRMER T, HP MRS
p AR oAb 7 S CB R, S ABREERESE . 1Ek. attempt

</description>

<name>hadoop.registry.rm.enabled</name>

<value>false</value>
</property>

45 hadoop.registry.rm.enabled 7F core-site.xml 5% yarn-site.xml "' ¥ & '/ true, YARN

.................................................................................................................. >
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RM #F E A7 T AT A
(1) Jaz@Ef, RM @%E root #4412/, /services Al/users. {EZEREH, HIRG RANK S
CIRYSvi P

Q) HH PR NI . fE/users T EUEIZH ) H % .

(3) BT : MFRIZE S AR IER.

(4) SN HImE e p BIER 1N FH BT Ik idx

(5) SHMHH TR BRI H B AT kS50 % .

AR S PR, BT LA zookeeper 345 ] IS 2= 4EIR RM TAE A .

412K hadoop.registry.rm.enabled J& ' H{E 5 B 4 false, A4, RM A& S5 EsF1EAL
HE4E, EmEyIHRBRERA S KA . root FIAR H kAT RE LM B e, HE&, kFid
KHERAS KA

4103 ZEIEIN

VEM 22 4= 7] LLE L hadoop.registry.secure K f] H. —Hi%H, 7E zookeeper B! 2 LR 17
s HUATEE B PO EC B AR R 22K 5 v DL 5 $ {hadoop.registry.zk.root} /users. A
R 1] LLT 9] root B84, 35S {hadoop.registry.zk.root} /services f1$ {hadoop.registry.zk.
root}/userso XV Mt 25 I ERAE D Z0NIE o e ERAE R AR IR BUK 5 B 47 PR 5641

T % 450 10E -

<property>

<description>
Key to set if the registry is secure. Turning it on
changes the permissions policy from "open access"
to restrictions on kerberos with the option of
a user adding one or more auth key pairs down their
own tree.

</description>

<name>hadoop.registry.secure</name>

<value>false</value>

</property>
WIEZE i JAAS R 3Ce M 7 i b Ziidia i€ JAAS E RS0, F P F i HAGEE
<property>
<description>
Key to define the JAAS context. Used in secure mode
</description>

<name>hadoop.registry.jaas.context</name>
<value>Client</value>
</property>

4.11 75

AFFESE YARN FIREAMS . FARE, EHA, WIS, SRS 58 BT
T 55k,
WIS AT S 2], EEF N A SEYRE YARN B E 51EH, NE25 4T T 2.
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MapReduce

REZwiEg —A4F 3] MapReduce, '€ 2 /8 KEIEAIR T A ARATAE
FFAEZ I8 A R3T FAEZE . MapReduce &t i wiZH AT 5 E )24, H%
) Mapper #2 Reducer &, 8 2% 4518 L3 /%, 45104 74 MapReduce 4L
AL 22 B AR X,

AF TRV T RBEGTA A Lnl, 46 REREMATHE.

BT RKZA)F 3], EFH M A% FE MapReduce 495K R4eiR, 489B %5
f] & &9 MapReduce #2 /7.

MapReduce £
Key-Value 474
MapReduce #93] &
MapReduce #)ZmnA2 4 2
MapReduce #]44~4T
WordCount #9 5=,
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5.1 MapReduce #Li&

MapReduce & —F 704 AT HAHESE, A7 ok 0 BRI Ik 55 2 5 dtils i H B G e AT
Py MRS .

5.1.1 Hadoop MapReduce

Hadoop MapReduce /& — /MR 484, FER LA T 05 m e A fg sl S i, DPAT I
S b g E R, iz EHEZE AR s i e MEA 255 B8 /1. MapReduce job 2 %157
AN S NPT R TH B, X B map {155 LL5E & AT MOZAR AR #E . MapReduce
HEZEX) maps H4m tH AT HER, HERR IS, BAEAEN reduce A£55 M5 A s . job 1Y input A
output U #E A 7% £ HDFS XA R4 . tHHEAEZVE BRI, I iEll. BT RN
5. DR, 15 SN ST SR A R B, WEE2 U, MapReduce HEZE AT Hadoop
SR RGBT EMRR T A L. XAECE SIS MR HEZRAE A 20 17 s b SEE
ARHACTIIR AT SS, Mt 5 tEfE. MR fEZL G HE — RM 1B v E 3, SEffd, Hib
T _E A2 E — > NodeManager, 525 W H 23 5 )1 — 1 MRAppMaster . . F 75 Z2 45 /€ input
H1 output 1J#§4E, SEELEE ) HH %R A 2L map A1 reduce. E[F HAMZEL, HIRK job MECE (S
2. Hadoop job % ' im$i24¢ job MECE (S B3] RM, RM 75370 KT E/ECEAS B8] TAET
mb REAARS I EENA, RN RS AZ S B [ 2] job %5 7 i .

E SR Hadoop HEZE & Java 155 SEELH, {H/Z, MapReduce 5| H A DLt FIH ) 7 =X
PLZ #5217 MapReduce F£F7

(1) Hadoop Streaming: s —PMNHFEFF, f#HETH/7 5 MR £ 2 [H 1] Shell, ‘Eftia
17 ARG 5220, Eean Shell #£/7, 1EN map Al reduce BR%.

(2) Hadoop Pipes: &M% MapReduce W FH 1] C++[1] APIL.

5.1.2 MapReduce B4R 5

MapReduce 1] 11 EAEK IR T Google 1) MapReduce & 3, HAZ . OfH 2T 51740, X
RIMFEAE AT e 2 . AR 20t SR 8 ouilg = B0ds 1A 07 V. 7 T i Vi = 208 11 A7
fiff s THEPRARIN, TORGUEA PR R A [F] R 5

MR REERRTHEMFEOR, KHE SR EAURSS 48 X HELETIR,
BT HRANRZHIN T Y71 1 BRI &% R i85 BE /R e, AR LR SO g
WG . X PR FEAA AT EYE, BTLL, X ONERRE AR k77 A5 i

o AR B A AR KB TH SRR . SR EASRERNIXT TB 20l =
B EHWIEH, LR RZHEN, RIIAER U H oA Tt . AR & R H A
H, B P2P A2 Z IR —F. AR ZOBEREEZ GRS
fE, FTERR— M HHEAES

AR BERW T
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(1) BEARTEE: HEARSaSET. —MRAECE . MR KT 5T 1TB, WA KT EEE
+ 32GB, CPU KT%T 8 #.

(2) MBI A A rh 5 2w W28 SR PR Bl SRR R & 1, RS AR A
S N E B B 75 EAE AR b dE T, BRI, 2 98 2 A sREEBE I —
HEFEbR. MR A NEERE— R IR R (R M X) .

(3) BT H, KREANLER A Ay Hadoop H 1 HESE MapReduce .

5.1.3 MapReduce H{FRAin=

MapReduce K H key-value 9w FEAR I, BT DUKE 52 2% (b 55 /51 BE 4l R % map BRET . reduce
PRI %, MapReduce & F B EY 55F a1 JLAT

o HEMITEUECE): WAt Edn B H A S5 b2 dE, BT DU HDFS H i 45 44
s hive &3, 2355 HEEK) ), TUEAEEEGE. ETL THRRZ O
Dhaee WSO EAE T, 8 map eRH, CKE SRR K s g dfr OB I s . H AR
MR N ] E 7 bR e 2 ATy Json #% 2. 41 Nginx. Apache https H &,
A DL A A BR A a0, ] DU A8 Tson B . H B AE M R EL
faFar R EE, SHPHENEEE R ETL R KEHE TAE. Json 1%
X HE RO B3k ETL TR R IFE R

o HEsiit: XMEEEIEIINA, HERMLS RS M. R ETL %5

FRITARENEERER, MRmEES ARSI ENR, FEWAERTTH G T8 H
MapReduce SEILGL T EA R AT BER) . Eia/2E, % hive B I, MapReduce
HIAE T TR RORPRAIR 1. 2l A A N s2 mT LUd I SQL 2R 1) HiveQL 15 AR SEILE
JiZ 45 . {H HiveQL J A8 5¢ 4= % 18 MapRuduce, b4 i+ 548 A F 14t Fe br
i, RS S HiveQL, 1 Bk K1 B IR 7%

® ihfZeiE: X KEPEYIE L BIR ANKES 7, H MapReduce SEHL /- Fris i, B P
Waes P EZEE T 2 38 vEls . Mahout $2143t 1% F 1Y 30 2 FriZ 4 5% .
FH 7 AT DL T 7 {8 M Sg B2 AT 55

5.2 Key-Value £#p04%5 &

7E41 48 MapReduce 11 FHHEZERT, B/ — T Key-Value X} & 45 454 . Key-Value &5 #4) /2
KA AL B P AR W WL S5 . key A RGIMER, v DVPRIE @ 8 value 204
Rit, FBE. KERMEH, EFEERE key BBAEFITERNPFE R 5=, HXTHEE
value (A TE WM TR, FCRSMRIK, B TAEBRAAREFEARED.,

521 key B3t
1. {RiE key BYME—14
i key HE, /£ KV FEARAFSE G COHEE, &S ZRBGE N 7%, SRS

.................................................................................................................. > ®
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AFaE . LTI /7500 HBase, %) key 10 [a)&8K, 1Z ) [A) 8 A A= 6, & KE A
B EAE T . £ MR F 1] key 52 HH P12, key {EAHE NEE value 1HZ) 4 List 71| 3& .

2. {ARk key VRIS FEREABEREX

I 18] 7 B A 21 /Ny B AT, 5EORS g ( BRF [8) = BON T AL BT 63 2 KE . key KA
B F N id B key W HIUEN Ay HE4E idey MkgS. BRI, id 2, ATLAHEH key (H, X2
Bt key FIHZ G ATTE . ARERAE key, HUEME R TCRE AR, WELERRZ.

3. Key By E @M M4 BE =

e A2 1 2 FIATHE T, key BRELERLY . 76 REAEAMEH, 1 DFE SR R EEE.

£ Key-Value () RGiH, key B iR RS T, MEERKBOHRES RFEERICT,
B IR 2 R ICVE L.

5.2.2 value BYi1x1T

(1) EFHEMEIEE EE S E value Ho.
(2) value A& AT LR BOE A, FALER R field; AT LUK A Json #% 3. HUIH
value Ja AT & 0o ¥, AT BE 5 ( HUEL 21 8-~ B

5.3 MapReduce RIZRE

FATTLA Hadoop 2.7.0 WRAS N SEERRRAS, (e A% FH Al W AR IS, - [RRFE LR 77 Ui B 9
FATY 25 Hadoop(Linux, CentOS 6.5), VA ZrAi =G 2 A, FRATE 58—, Lk
MapReduce ]+ 5 HEZE .

5.3.1 HEER

fi H Hadoop 2.7.0, Javal.7.
AN[A] ) Hadoop WA 75 B2 1 Java A3 Fr AN A], 75 EARYE B 7 TR € « 08T 2.7 MU 1
Hadoop, B Java fASUnZR 5-1 Fros.

< 5-1 WA/ Java i K

Version Status Reported By
oracle 1.7.0 15 Good Cloudera
oracle 1.7.0 21 Good (4) Hortonworks
oracle 1.7.0 45 Good Pivotal
openjdk 1.7.0 09-icedtea Good (5) Hortonworks
oracle 1.6.0 16 Avoid (1) Cloudera
oracle 1.6.0 18 Avoid Many
oracle 1.6.0 19 Avoid Many
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Version Status Reported By
oracle 1.6.0 20 Good (2) LinkedIn, Cloudera
oracle 1.6.0 21 Good (2) Yahoo!, Cloudera
oracle 1.6.0 24 Good Cloudera
oracle 1.6.0 26 Good (2) Hortonworks, Cloudera
oracle 1.6.0 28 Good LinkedIn
oracle 1.6.0 31 Good (3, 4) Cloudera, Hortonworks
532 ELBEXH
SSH M %G sk, BLEMW FHIR:
$ ssh-keygen -t dsa -P '' —-f ~/.ssh/id dsa

$ cat ~/.ssh/id dsa.pub >> ~/.55h/autharized_keys
$ chmod 0600 ~/.ssh/authorized keys
$ chmod 0700 ~/.ssh

fcE . /530 YARN, ECE(E 2w .

etc/hadoop/mapred-site.xml:

<configuration>

<property>
<name>mapreduce. framework.name</name>
<value>yarn</value>

</property>

</configuration>

etc/hadoop/yarn-site.xml:

<configuration>

<property>
<name>yarn.nodemanager.aux-services</name>
<value>mapreduce shuffle</value>

</property>

</configuration>

5.3.3 B3 YARN SFiPi#IE

Ja 5 YARN 57 3EFE
$ sbin/start-dfs.sh

T jps A & 15 A ResourceManager i FE A7 1E .

5.4 MapReduce RIFEFFZ5#

MapReduce £ 7 HEZL FIHI A Jar i NS (E T2 20, T B &5 Z X V1) map 5 reduce

J1%
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5.4.1 MR HEZ2RY% X\ Fe 4

MR HEZE{V 5 1E <key, value>Xf . MR 48 job P A H1E<key, value>Xf I =4 <key, value>
XHE &, B ARG s S IR R &R key N value ZE 2 #E HEZR AT 2 214,
A eI 75 ESL P Writable #2110 . BAF, key 2800 252 WritableComparable #2111, PUHEZE
5y SEPIHEZEHE R . MapReduce job 1% A A 28 A4 T

(input) <k1l, v1> -> map -> <k2, v2> -> combine -> <k2, v2> —-> reduce —->
<k3, v3> (output)

5.4.2 WordCount

EVEAH 44 MapReduce 2 Hi, ik3AT156F —1> MapReduce N F #1415, 38151 7~ 2
— FERT/ESRE.
WordCount & —Maj BN, Gett SO A B A 31a] 1 H IR

public class WordCount ({

public static class TokenlzerMapper
extends Mapper<Object, Text, Text, IntWritable> ({

private final static IntWritable one = new IntWritable(l);
private Text word = new Text();

public void map (Object key, Text value, Context context)
throws IOException, InterruptedException {
StringTokenizer itr = new StringTokenizer (value.toString());
while (itr.hasMoreTokens()) {
word.set (1tr.nextToken () ) ;
context.write (word, one);

}

public static class IntSumReducer

extends Reducer<Text, IntWritable, Text, IntWritable> |
private IntWritable result = new IntWritable();

public void reduce (Text key, Iterable<IntWritable> wvalues,
Context context) throws IOException, InterruptedException ({
int sum = 0;
for (IntWritable wval : values) {
sum += val.get ()
}
result.set (sum) ;
context.write(key, result);

}

public static void main(String[] args) throws Exception ({
Configuration conf = new Configuration();
Job Jjob = Job.getInstance (conf, "word count");
job.setJarByClass (WordCount.class) ;
job.setMapperClass (TokenizerMapper.class);
job.setCombinerClass (IntSumReducer.class);
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job.setReducerClass (IntSumReducer.class) ;
job.setOutputKeyClass (Text.class);
job.setOutputvalueClass (IntWritable.class);
FileInputFormat.addInputPath(job, new Path(args([0])
FileOutputFormat.setOutputPath (job, new Path(args|[1l
System.exit (job.waitForCompletion(true)? 0 : 1);

) ;
1))

}
R AR RN

export JAVA HOME=/usr/java/default
export PATH=${JAVA HOME}/bin:${PATH}
export HADOOP CLASSPATH=${JAVA HOME}/lib/tools.]jar

%1% WordCount.java J£4T JAR £:

$ bin/hadoop com.sun.tools.javac.Malin WordCount.java
$ jar cf wc.jar WordCount*.class

B 15 :

/user/joe/wordcount/input & HDFS H1[#] H 5%,
/user/joe/wordcount/output & HDFS [ H 3%

UE

$ bin/hadoop fs -1s /user/joe/wordcount/input/
/user/joe/wordcount/input/file0l /user/joe/wordcount/input/file02
$ bin/hadoop fs -cat /user/joe/wordcount/input/filell

Hello World Bye World

$ bin/hadoop fs -cat /user/joe/wordcount/input/file02

Hello Hadoop Goodbye Hadoop

i@??ﬁﬁﬁﬁ:

$ bin/hadoop jar wc.jar WordCount /user/joe/wordcount/input
/user/joe/wordcount/output

i th A -

$ bin/hadoop fs -cat /user/joe/wordcount/output/part-r-00000"
Bye 1
Goodbye 1

Hadoop 2
Hello 2
World 2°

N AT LA -file 6300, JETHIER FOE 5 0 BB 1538, 1E NSRS TAEH =%
PL-libjars DIz 4T N, H#E010 JAR £2.2 maps #1 reduces 1] classpath #. Lh-archives ik
Tjiiz 4T WordCount 51, 7% -libjars. -files Fl-archives = /™M1%E Tl

bin/hadoop jar hadoop-mapreduce-examples—-<ver>.jar wordcount -files
cachefile.txt -libjars mylib.jar -archives myarchive.zip input output

Hor,

myarchive.zip &/~ 85 E H ok 30

dirl/dict.txt A1 dir2/dict.txt PIN XA, 43 AliE L 775 dictl A1 dict2 V517 . mytar.tgz JFE
tezdir ] H 3.

.................................................................................................................. > ®
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%1 @m SRR ek

D SEE A HEAT B R Mo 70l 2 AR 55 B s B SR T T
(1) map?ﬂi

public void map (Object key, Text value, Context context)
throws IOException, InterruptedException {
StringTokenizer 1tr = new StringTokenizer (value.toString());
while (itr.hasMoreTokens()) {
word.set (1tr.nextToken ()) ;
context.write (word, one);

}

I map 7712 SE L Mapper #2111, — RACFE— 175045
tban, A LA E AN TextInputFormat #% 0. 785 7] LAl L StringTokenizer R4 25 #%
E—ATEIE PR Z N0, HEKIE— Key-Value Xf<word, 1>1F 4 map 1 :

<Hello, 1>
<World, 1>
<Bye, 1>

<World, 1>

(2) reduce Jji%:

public void reduce (Text key, Iterable<IntWritable> wvalues,
Context context) throws IOException, InterruptedException ({
int sum = 0;
for (IntWritable val : values) {
sum += val.get ()
}
result.set (sum);
context.write (key, result);

}

Reducer FJSEILHT, 1l id reduce 7774 SEINHE I 200, XL 1 Se vt & B ia] H BT IEL
Ry B WAE

<Bye, 1>

<Goodbye, 1>

<Hadoop, 2>

<Hello, 2>
<World, 2>

job M) E v T AR E AN @M, 1 U input/output 175412, key/value [¥125%, input/output
P05 . 251 A job.waitForCompletion K42 job J 1% & M3k & .

5.5 MapReduce BI%mFziE 0

X B A28 Reduce FH 7 82 40T, 75 B FH P DL& 3 & 201 77 SCBC B AN SEELAE L job.
Hadoop B 4 XA X TR ORIFEAN B . 323 7T UL B AT T3 T 2 B i O 11 2%
o MR A, fz BN /& Mapper Al Reducer, 7] LA, Hadoop "I FEIM K%K 3B 1]
# & 17E 5 Mapper H1 Reducer S22, Hifth 8 B2 160,45 Job, Partitioner. InputFormat.
OutputFormat. /& 18 M- MEZEH A H &Y, #1401 DistributedCache. IsolationRunner.

--------------------------------------------------------------------------------------------------------------------
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5.5.1 Mapper %[

Mapper LA key/value XE % A input, map 777540 A2 LR input SCFFI 3T A G 38% #%
AW K. FHERFERERATFES nput id M REERT . — input 4
$of AT DA SR Sy 0 5% 2 AN i X . Hadoop MR HEZE y4EA™ InputSplit £/ % map (£ -

Mapper 1523 /&M i F8 %2 Job.setMapperClass(Class) /7 i2:4% %25 Job 1. MR HEZZ 4
SEA5 4k Mapper X %2318 map pRELALHE InputSplit F 1J5ES key/value X} o 7E1E kAL EE 5¢
fq, FP R LA A cleanup PRECKRAL BT ZE0)iE FEEAE, @R ncEils K& H255 . map BREN
g BB X AN T 22 SR A SEX BA M R R E #2878 . input B8 {80 A DAL 2% Bl 3L
fit Z2 A R A HIBEAE XY o output SEAE XS HIYK A 218 i i FH context.write J7ASEILH » 7E map 2
J&i reduce Z Rl FI AT AT F9 H TA) 25040 AR 448 i L8 BB XS (@ 2EAT 0 A 2R AE,  IFA% 3 reduce #E17T
Rb3, BB S R AR output PRAEH, W E reduce T ZECN 1, W40 H SCHFEA 1
A, ARSI HEHR . AP ALl 5 2 Job.setGroupingComparatorClass(Class) ¥ B
Comparator S SZHLXS group 4% i«

map I B2 HE P Aoy X AR S, 36N reduce A0 BEFY BL. 4T —> job K, 4234
)57 (X B35 T E Y reduce % PR L v B H P 0 XEBCRTE I8 E . H 1A A2 R AR
5 45 K4 & L —F 157 B 1 (key-len, key, value-len, value) k& sUA7AE Y, W AT DL o it B 47 ) %
Mt RE

maps [1FJEHE 0 F MR input SCHFHTRK/INREE N, © i A SCAFERE ) AT, maps
FEATAL I IE 27K P2 AT 25 10~100 /> maps. 01 R 38411 75 Z2 403 100TB 304+, 7+ H HDFS
[¥] blocksize 4 128MB, A4, FATHZEMH 82000 /> map {£5%. 4R, AJLLGHEE X E &M
Configuration.set(MRJobConfig NUM_MAPS, int){5 %€ map %L

5.5.2 Reducer #01

Reducer HZ)H[E) 5, AbFEITRET key MEHESE . job [ Reduces % HH /7 %
E 1] Job.setNumReduceTasks(int) J& 4 {E K 7€ . Reducer 152440 G ISiH L %2 H job 1
Job.setReducerClass(Class)>K5EH. #4 , MR HEZL1HH reduce /7744 map 1179 [8]) % H
AN . A EAFE =AEARRCHE B BEE. HEFEAERZ.

(1) ek

X2 A map AT 55 (0% H 1% BEAS[H] 14 43 [X (Partition) il i (R £ (HT TP ¥ 30) &2 H1 B A [F 1
reduce 1£55 17 & b, XA FEFKN Shuffle.

(2) s

EIRXMEHEBT B, MR HEZEX) Reducer HIEAEARYE keys HEATHERS . P WUAIHEFP A& [H] I
BEATHY .

(3) —kHEF.

£ key HEFp O 2Eat b, X value AT HER . XFP K& —xkHER . H AT Bldad
Job.setSortComparatorClass(Class) i 7€ —“> Comparator.

.................................................................................................................. >
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%j(ﬁ@ﬁyxﬁﬁﬂﬁiﬁﬂ ek

4) =2y

reduce J7 VX EE{E X <key, (list of values)>HE4TAbF . reduce %0 45 B — Al 2@ i
Context.write(WritableComparable, Writable)'5 2|31 R4t . WA AT PAE FH 112 ds 4k 7 2 1Y
ZiHE S . EEVER: Reducer B4 H 2 AN HEF 1 .

(5) reduces %Y.

reduce fx & MIECTF S/ 0.95 BL 1.75x1 BB A LI 25

FH 0.95 (5, 7€ maps S8R, TS reduce A] LAST B S 30 3 445 %5 map 1% H 3
o 175 B, PRI RUAE SEBCEATT S —FC B reduces J5 5 358 K Y reduce.

(6) Reducer NONE.

%45 Reducer [] job. {£ MapReduce 15 HEZLHH 5 E reduce HJME0H 0 2 &R . FEIX
FifEOL T, map (ESS MM EREE AR X/ RSEF, %122 H FileOutputFormat.
setOutputPath(Job, Path)¥ & []. MR HEZEAENGE 5 AN RIS RS2 HT, A=A map HI%m
H AT R -

5.5.3 Partitioner(4[X)

41 X2 X4 key A% [8] . Partitioner %] map it key HJ77 [X . key 1# i i 7 pR £k 0 47
X, 7 XS EEET job ) reduce FIES5%E. BRIAK) 73 [X 25y HashPartitioner .

5.5.4 Counter(it#1g8)

THEES /& MR P48 FH i) —Fh i &5 g vH4E B T H . Mapper H1 Reducer 14 F t1+%
kA NS5 S . Hadoop AN 4ES R 3+ N BT AL, DLl iz E L i & 045 b
Bian, FLeTHEds icok CARHE B ORI S AL, A P AT R SN AR B B O AL
AR EM AR s E, .

FILE: Number of bytes read=76956

FILE: Number of bytes written=3799310
FILE: Number of read operations=0

FILE: Number of large read operations=0
FILE: Number of write operations=0
HDFS: Number of bytes read=83914

HDFS: Number of bytes written=37652
HDFS: Number of read operations=93
HDFS: Number of large read operations=0
HDFS: Number of write operations=2

5.5.5 job T{E#1IE

(1) job BLE(SE.

job it MR HIEC B X %, job &M J & MR job % Hadoop HEZLHATIIZE —4 . &
fE S Z T F I & MapReduce J5/EVTE YARN HEZE iz T s 30 %, MR HEZE &
FEHI AT jobo TR THIFO A & T By B

O WFZEE S ETRESRICA final, ASHERCHE M.

@ K¥EB4r job ZE(AT LA fa bk B, (Hibf — S HUR i B 2 10 R4k IR1S
1, HAARREREKRAECE D, FELEELI, NEEHITEED T
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(2) 1EFPATHMIAEAR R .

MRAppMaster /& JVM G4 child i FE, 37347 Mapper/Reducer 1155 . 111554k 7K
MRAppMaster 135548 7 . ] F7 0] PLilJd mapreduce. {map|reduce}.java.opts $i7 & A 1) F1F
FIET, JFACE 4 wnid B 4L % F -Djava library path=<>%% . mapreduce. {mapl|reduce}.
java.opts ZEU0L 7 I HR % @taskid@fCFR 1)1H /& MapReduce 155 i A 1] taskid.

THEZE—NZZH. 2T REHH T, BFKE IVM GC HE., A% JVM Agent, i
i jconsole %%, A LAEEE TAES WAF LAENRIFLAIETR(E 2 . W A] /2 € map M reduce
(E 55 i ORHE R/, 4 512MB 5# 1024MB.

<property>
<name>mapreduce.map.java.opts</name>
<value>
-Xmx512M -Djava.library.path=/home/mycompany/lib
-verbose:gc -Xloggc:/tmp/@taskid@.gc
-Dcom. sun.management . jmxremote.authenticate=false
-Dcom. sun.management . jmxremote.ssl=false
</value>
</property>
<property>
<name>mapreduce.reduce. java.opts</name>
<value>
-Xmx1024M -Djava.library.path=/home/mycompany/1ib
-verbose:gc -Xloggc:/tmp/@taskid@.gc
-Dcom. sun.management . jmxremote.authenticate=false
-Dcom. sun.management . jmxremote.ssl=false
</value>
</property>

O NAFEH.

H P8 B G AT DIONRERE . AF5548 € s KETLNAF, BE B 220N mapreduce. {map|reduce}.
memory.mb. JFE, ZWENITHAIAZHT Job #4 2. mapreduce. {map|reduce} . memory.mb
B2 LN MB MBI, B RAE AL 200K T8 Tl i 4% 45 TVM 1)-Xmx 1 .

/¥ : mapreduce.{map|reduce} java.opts ;X ] T-ECE MRAppMaster [ T{£% . fE map
M reduce (559, WIS FBSH G RatEne, BluiFFR R ER AV U7l MR A ;
I A ES W4 job HH M Y map f£55 A1 reduce (£ 5517141

@ map Z%L.

map S H A ##E 7 F1 A6 8 buffer, JoEdE A7 & (E buffer . oI LR pi [X Y
#ooEdEE T BHMER, ZMHIN SRR R R D, 1T map ZRSEAESE i X i A
N Pyt , M SR IEAE#AT, W] map ZEFEW#FHZE . map (55 5CRUE, T TRAFITE
SRS R, HRrAE R B BeE IR — 1 . s MU S WAL R AT AR
{Ik map {E55HIFERT, [FIEF, K2 X 2320t map WIPERE. 8O E JTIEWER 5-2 Piow.

%= 5-2 map 2HHIZRERZE

Name Type Description
mapreduce.task.io.sort.mb nt M map R SR ) B 2R PR X R
mapreduce.map.sort.spill.percent float R A S ph X PR ], — ELARZAE, 2R

THaa SR, BIZZ ek X )28 5O\ S 6 A

.................................................................................................................. > ®
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%1 @m MR R fefh ki

EE A J—MExWFIE P X KR, MR HEZE S il A i 5 & EE, 5 l—ANMlar
A

@ VeH/HZ2 =5

WRETATIAR, B> reduce i HTTP 3KHL maps 194 H A I S ABIANAFEH, ARG HEIT
PIREAH . W map M G530 T E46, 4, HEEHELE4E1, reduce 78 NA7-H AT
R4 . ZEINBE kIR 5-3 Bk,

7 5-3 ARNANSEMRERE

Name Type Description
mapreduce.task.io.soft.factor int B AW L RIS IR A I BE . R 7SI
AR rha] AFT SO ) 250 0 S 4 9 B 3 05 a8 2T H
AR T A, WG IFRES 2 IRk

mapreduce.reduce.merge.inmem. | int WE G maps . ELEY), ZEBHBFRERIER S

thresholds (1000)=k & ikiZ B E R 2(0), KIONTEWN AR & I LUAERE £
12 R A . %M U shuffle ot FEA 6 77
iy & SR

mapreduce.reduce.shuffle. merge. | float WEGIFRNAAAEH G A8 map (% A BEERIE

percent NAF, ZERES S, o] LARRRIREUR G IR 61T

MR, SiZAE N 1 B, X reduce +& & %7, reduce [1]
FINER O DUBAE N AT . %S EUA W shuffle 1L F2 P 7E
WA A I A RS

mapreduce.reduce.shuffle.input. float % & Mapreduce.reduce.java.opts AT {8 FH WA A . 1%

buffer.percent W2EH T4 shuffle RERE A7 (i map M5 . —HE N 7=
N MR HEZETRER ), —MORU, XN AT 2 A& map
()i

mapreduce.reduce.input.buffer. float 5 B {RAF reduce "' map it N AFE A H . reduce JF

percent 45 )5, map i OB EA IR . BTSN, 7E reduce

P EROCYRAT, A map (GBS AR . 3 T
M AF SN reduce, AIRIMIN, DA SR BAAE
% Ui

oAy = A

® IR — map fa th R/ 7 ITRENAFHY 25%, 1 ekt 2l K ko A7 6 72
AN B, BEEE AR

® 9 combiner B}, A IERIEEFTA I map $i il TS 4G . 29& I BEMZZ pp X AT
REAN NS, combine MV th 54 . EIRZ GO T, 70 EL5IE-S I map B4 H HLHE N
ZEP X R/ANEAF L

® ENAFHEIF map W S RIS, 146G reduce ZbEE,
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@ [t E Z 4% (Configured Parameters) .
XEE—A~ job HIBC EJEE IR 5-4 Fs.

*5-4 FE—job MECERM

Name Type Description
mapreduce.job.id String job [1) ID
mapreduce.job.jar String JAR B H K
mapreduce job.local.dir String job 4L 223 [A]
mapreduce.task.id String £551) id
mapreduce.task.attempt.id String {£% attempt 1] id
mapreduce.task.is.map boolean &5 &> map 1£55
mapreduce.task.partition int job RS id
mapreduce.map.input.file String map TEHL) S 44
mapreduce.map.input.start long map fi A 7 b 1S =
mapreduce.map.input.length long map i i 70 A TS
mapreduce.task.output.dir String 55 1 4t H %

JE & : 1E streaming job AT HIIEFE A, MapReduce H) 44 FR S EE WSy, FLI A« A
AR “TFRIZ” o U0, mapreduce job.id “Z A% mapreduce job id, mapreduce jobjar AZEX
mapreduce job jar.

® {E%% H & (Task Logs).

PR S AN A R T % task MO HEFE NM A4 B2, HaNS{HADOOP LOG
DIR }/userlogs.

® 4K (Distributing Libraries).

A AT 0] AL T 43 & JAR B A1 map/reduce 1155 ZAK P A L ZE . Java JE AL
2 java.library.path 1 LD LIBRARY PATH #|'e M) TAEH . Bk, 2847 nr LUE L
System.loadLibrary 2 System.load JIl1%K.

5.5.6 {EHKIR3ZFIIEIT(Job Submission and Monitoring)

job B FTE RM L4mSFEF ISz . job 24t T 2, /RN, BR
BRERE . ViIA) tasks AR EFIH &, R4 RM RS E BE

job HRAMIILFEUT . KA job MBI AMH L ERAE: TH5L job MY Frs AR ZH)
1, 115 DistributedCache T % Z 1K 515 5 &l job 1) JAR AL & {5 5 3] HDFS A &
gt HxH s $EACAE55 2 RM IR IR E PR

job s A4S B 45 2 1) H % : mapreduce.jobhistory.intermediate-done-dir Al
mapreduce. jobhistory.done-dir, 1ZJ&EERIAN job % H 4T . 1245 € HxPAT T HI M4,
A P RT LA F 7 s H AR ZE(S S . mapred job -history output.jhist. iZ#r2% %0 job HI1E
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j(ﬁwﬁ&%ﬁ&ﬁﬁaﬂ mefHk R

S

S S RMOH kall #27-15 8. KT job HIEZHE S, BRI S5 TS attempt, AJ LA
WL 23T &% $ mapred job -history all output jhist.

(1) job #4i.

H AT RETR 2B > MR AR5 KRG E it stk 5585, X E A pedd —4
MR SEHR . X RIER A, BN E— job M B AN ARG, BEENT —1
job MR NEAE . 14K, XFHEHIA LA job BB FERRIN/KIK). fEXFHEI T, K F
55 42 il 128 LA

® Job.submit(): FE£AZ job FAERE, FEH LA,

® Job.waitForCompletion(boolean): #2742 job ZEEHE, F551F job FERK.

(2) job MIFIA .

InputFormat fffiid | MR job )% A

MR HEZZ 5T InputFormat #4514 /& : IG1E job [¥) input {5 5., X0 AEHE N2 N9 1,
BN #B R 7 Bo A SZ 04T ) Mapper 1155 . #2 1 RecordReader )52, F T4k Mapper
1] InputSplit £ -

i N0 i (InputSplit) $& (5557 Mapper ZEHE[11Z4E . InputSplit /& input [11]— /[ []
FHWME, BRI LL# RecordReader Xf %544k Jy T [ i 53¢ U # 1&] »  FileSplit /& FA A 1Y
InputSplit, Mapreduce map.input.file ¥ & i A\ BT -

RecordReader M InputSplit 32 H<key, value>Z{ 45 %] . RecordReader ¥ =17 i & ¥4 #1 Ny id
KA

(3) job fHEH -

OutputFormat fifiid MR W H 140 Hi A% 0. FEER 57 603

® fifrjob MEmH; WA output H k2 CEAFAE,

® HZfEXT job B H ) RecordWriter, fE NS & . il SUFHAFEE ST RS0 H

TextOutputFormat s& ELIA [ OutputFormat. OutputCommitter /& —> MR job % i )24t .

MR HEZZ{KHE OutputCommitter, PASZEL TR %1 H 1.

O  WIGEABT BCE# ST job. i, 1E job BIRIZaALET B, Gl Inm i H & . (E544T
PREP Pjr Bt} s job HIEENLE B — PMISZES R FEH), — HiXA™ setup (E555€ )5, job
Fa 4% £ RUNNING W B .

@ job SERE HIIEHE TAE . BIandE job 5eaki)a, MHIFREENHImA H k. job HITFHE TAE
efE job FERE, H—PMMAIHMESERET. 7E job JEFR LAESERUGE, job HIRERHAN
SUCCEDED/FAILED/KILLED.

@ ARSI A o

@ K job T EHLAL, WAL T EHLILM job.

® |EESFHEL. —BAESTHGE, WRGE, £FERE et . WRES
RMEE B killed, A2, Htlgasi. mREHEARIIT, — MRS HIE 3,
AT % AA A attempt-id, & [ 1053 T1E.

FileOutputCommitter /& Ek A ) OutputCommitter. job 7E NM |61 Z2/i5 # map 5Y reduce
125 job I, task JGFL L5 A1 Job G AT 5 B &L 52 .
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5.5.7 1E5HIEBNSC 4 (Task Side-Effect Files)

N, HARESS T B 3 S FE 25 B SO, B SO 2 5 job BdE SUHEAS A )
A, FEFEENT, [FEEBHZE1T P Mapper 580 Reducer SE9IE, 50T G848 214 B A4
MR, LA SR (R 4T 55 A [R5 S .

application-writer 1] AFRHEA/ENL 752, 7£$ {mapreduce task.output.dir} H /) & 4 B S A,
X/ H s r] PLiE i FileOutputFormat.getWorkOutputPath(Conext) K 3R HL .

JEE: £ MR HEZEH, task {F4511)$ {mapreduce.task.output.dir}{H 2 7% i%$ {mapreduce.
output.fileoutputformat.outputdir}/ temporary/ {Staskid}. F|HIJEME, 1B — L5 A LLE
I FileOutputFormat.getWorkOutputPath(Conext) K 3R HUH B SO/ 12, el 5 AZHE.
Xf T Reducer /&2 W5, map 4 B2 S 3] HDFS .

5.5.8 RIZ{EAZIBAF

IR HAE S # = EE BIBAF A, BABIEDN job HIWKEE S, NiE T MR HEZESE fiLe Ik
FIThae. @ltn, {84 ACLs R4z H #2221 job ZIMENBAFY . Hadoop 1217 52 — N8k
WIWHIBAA, FRA default. PAA )44 FRiEIE mapreduce.job.queuename J& PEBEIT 10 & . N A
JE A A iR A S 2 A

—~ job i B R g EHEAE BRI BA %Y, 1#id mapreduce job.queuename J& 4, B IE I
API:onfiguration.set(MRJobConfig. QUEUE NAME, String)>K % & AFI 4. MR —1 job $242
A feE BT, B4, ERIAIEAZE] default PAFIH .

5.5.9 MR g+ #25(Counters)

Counters #z it | 2 /i 2ids, 78 MR HEZERN FH HR i e A - MR AT BLIE IS map
H1 reduce /772" 1] Counters.incrCounter(Enum, long)5k# Counters.incrCounter(String, String,
long) B HT i AR HOEHE o X LETH a4 MR HEZR 2 RS its

5.9.10 Profiling

PR AT e — N SEIUA B Java HEARIOREFIRRR: . F P AT LU 52 AL T 9 job
1] task WEEREIE S, 1ZI)iEid mapreduce.task.profile J& M1 E . 1Z{H A LLidid API
K% # Configuration.set(MRJobConfig. TASK PROFILE, boolean). 15 N true, #4AE
FHFeEE R TH, RZAAH . job K% EAS BAAMAEN 7 HHE Haxd, BOAE T,
job HIFE P B 22 T Re 2 R AT

Y T ERATAE P AT, AT LLEIS AL E mapreduce task profile. {maps|reduces}
JEYE R EE T E S EREE. Z{EWRTEE APT % : Configuration set
(MRJobConfig NUM {MAP/REDUCE} PROFILES, String). ERIATE ML, 45 5 170 2 0~2.
FH P m] L E B B XA 220, v BLIC B S0/ J& M mapreduce.task profile.params. %
EW A Ll API K% B : Configuration.set(MRJobConfig. TASK PROFILE PARAMS,
String). WIRTFFF R EH5%s, TR task XA AE, S H UL ar 217 B 0%

.................................................................................................................. > 8
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B i R

125 1 JVM. Profile ]2k {H /& -agentlib-hprof=cpu=samples heap=sites,force=n,thread=y,

verbose=n,file=%os.

5.9.11 Debugging

MR HEZEFRAE T RIA A T H . [ —4> MR AR KM, B A LLizqT debug fiIA, K
RbFE task H & . Script 7] LA1j A stdout. stderr HitH. RGEHE. job BLE . stdout Al stderr
P EE S &, b RV EE 2 E B, X2 job UL i—#B47 .

N, FATEN B HE58 —1 job 1Y debug JAIA o JIAS ST 75 2250 A 205+ HoA%
45 MR TTHEHESE

W22 debug BEIAS? —Fh b HI3228 debug BIACH) 77 02 1% B J& 1 mapreduce.
map.debug.script 1 mapreduce.reduce.debug.script, *J map #1 reduce 4T &ML, ZJEE
thw] Uil i API K ¥ B : Configuration.set(MRJobConfig MAP DEBUG SCRIPT, String) f/l
Configuration.set(MRJobConfig REDUCE DEBUG SCRIPT, String). 7E¥ifEziH, debug script AJ
CLiE I iy 2 171% D -mapdebug Hl-reducedebug >R &, Xf map 1 reduce 15577 Al 17 1A .

debug JIA IS EUEAE 5511 stdout stderrry syslog F1 jobconf. debug iy 4 /&

$Sscript $stdout $stderr $syslog $jobconf

5.9.12 job Outputs

{EMK AT LLIE i FileOutputFormat.setCompressOutput(Job, boolean)47% il job i Hi i JE 4
#%, 11 FileOutputFormat.setOutputCompressorClass(Job, Class)4i i€ i H ) i [ 25

Wi job % H LA SequenceFileOutputFormat LR A7, [E4i881E4#F SequenceFile.
CompressionType(f5] 21 RECORD/BLOCK, kil RECORD).

5.5.13 ZB&IFiEF(Skipping Bad Records)

Hadoop #efit ZBE ik KNG Fg, 7] PLfId SkipBadRecords 25X} map %A

FEFF bug 32 X TR bug, P RAMEE. HAWBIE T, 7lRE 2 208X SaR 1L
fio bug AIHEAR B =7 FEP (B, A HEAD). EXFEILT, A AR5 KL Tk K
DI5e ), HET 53 job KRIW. Wi ZE i, HR—/DlnhEdE, MIFRMEd, X1
SELEN R, 2 r Dz BOMEO N, ZEME 2 %R . AlLLilid SkipBadRecords.
setMapperMaxSkipRecords(Configuration, long)#fl SkipBadRecords.setReducerMaxSkipGroups
(Configuration, long)f] H. HiLiZJEME, 7F map KRMJLIK)E, MR 1THFHEZLH N ZHg A,
job HITHERRIT 3 1 2 PR TR A2
18 N 208 K /NG 2% -Dwordcount.case.sensitive:

$ bin/hadoop jar wc.jar WordCount2 -Dwordcount.case.sensitive=false
/user/joe/wordcount/input /user/joe/wordcount/output -skip
/user/joe/wordcount/patterns.txt

iyt 25 RN

--------------------------------------------------------------------------------------------------------------------
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$ bin/hadoop fs -cat /user/joe/wordcount/output/part-r-00000
bye 1

goodbye 1

hadoop 2

hello 2

horld 2

5.6 MapReduce BI85 21T

MapReduce A] LUEE iy @ ATHIIE BTSSR SE M, KR HX S a2 A
{%%G

5.6.1 #ht

FIT 4 1] MapReduce i 2 @il 14 bin/mapred JHA A . 1247 A7 2 £010 mapred AT T
ERRT A fim 2> 9 A

Usage: mapred [--config confdir] [--loglevel loglevel] COMMAND
where COMMAND 1s one of:

pipes run a Pipes job

job manipulate MapReduce jobs

queue get information regarding JobQueues

classpath prints the class path needed for running
mapreduce subcommands

historyserver run job history servers as a standalone daemon

distcp <srcurl> <desturl> copy file or directories recursively
archive -archiveName NAME -p<parent path><src>*<dest>

create a hadoop archive
hsadmin job history server admin interface

A IR TR 5-5 Frow.
&= 5-5 mapred BY4F S iEIR

COMMAND_OPTIONS Description
SHELL OPTIONS Shell FE1iHE HE A
GENERIC OPTIONS SRR A IR AR
COMMAND COMMAND OPTIONS G it

Hadoop i —EH P in 4L, 51T RM B LL, T ET 4.

5.6.2 R PFP#<(User Commands)
(1) archive: filld Hadoop F4%.

Fi%:: hadoop archive -archiveName name -p <parent>[-r<replication factor>]<src>*<dest>
(2) classpath: B Hadoop JAR FI 5 ZEA i 1) FoAth ¢

H17%:: mapred classpath

(3) Distep: A& il SCAFEH 3%



2L

qﬂ @m MR R fefE ki

H17Z:: hadoop distcp hdfs://nn1:8020/foo/bar \

(4) job: 5 MapReduce job #1723 # 1T 2 -

H17Z:: mapred job | [GENERIC OPTIONS] | [-submit <job-file>] | [-status <job-id>] |
|-counter <job-1d> <group-name> <counter-name>| | [-kill <job-id>] | [-events <job-i1d>
<from-event-#> <#-of-events>] | [-history [all] <jobOutputDir>] | [-list [all]] | [-kill-task <task-1d>]
| [-fa1l-task <task-1d>] | [-set-priority <job-1d> <priority>]

TR IEITNFR 5-6 s

< 5-6 job RIEFSIEIN

COMMAND_OPTION Description
-submit job-file $£4L job
-status job-id FTE[) map 1 reduce 52T A 7 EE PFAT job AR
-counter job-id group-name FTEIH LA T)E
counter-name
Xill job-id kill 45 5 (1 job

-history [all]jobOutputDir

fTED job ISR, KIW. # kill VFAH1(E S

-list [all] WoN A5 RP) jobs, -list all ‘&7 T 1Y jobs
kill-task task-id kill — task £%%
-fail-task task-id 145 E 1] task (E 559, MU AR 5511 A\ F 0= ),

-set-priority job-id priority

(5) pipes: Hi&.

M job MIPLSEL, nlik ML 24y : VERY HIGH.HIGH.NORMAL,
LOW. VERY LOW

H1V%:: mapred pipes [-conf <path>] [-jobconf <key=value>, <key=value>, ...] [-input <path>]

[-output <path>] [-jar <jar fi

le>] [-inputformat <class>| [-map <class>] [-partitioner <class>]

[-reduce <class>| [-writer <class>| [-program <executable>| [-reduces <num>|

A IR IR 5-7 Frs.

2 5-7 pipes BI& 4SRN

COMMAND_OPTION Description
-conf path fE7E job [FHc & AT
-jobconf key=value, key=value, ... N ek 78 55 job HIHC & AT
-input path TN
-output path it H ok
-jar jar file JAR B4
-inputformat class InputFormat 28




COMMAND_OPTION
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Description

-map class

Java map 28

-partitioner class

Java Partitioner 25

-reduce class

Java Reduce 2

-writer class

Java RecordWriter &

-program executable

#4T URI

-reduces num

Reducer FF4T%L

(6) version: 4T E[} MapReduce A

H172:: mapred version.

5.6.3 EIE5 454 (Administration Commands)

(1) historyserver: JH %/ JobHistoryServer-.

H17%:: mapred historyserver

(2) hsadmin: iz17 MapReduce hsadmin % )7 ¥, K417 JobHistoryServer 14 #dy 4.
Hli% : mapred hsadmin [-refreshUserToGroupsMappings] | [-refreshSuperUserGroups-

Configuration] | [-refreshAdminAcls] | [-refreshLoadedJobCache] | [-refreshLLogRetentionSettings|
| [-refreshJobRetentionSettings] | [-getGroups [username]] | [-help [cmd]]

IR IR 5-8 Frn.

Z= 5-8 hsadmin 89641 %&In

COMMAND_OPTION Description
-refreshUserToGroupsMappings FHT user-to-groups [1J M5}
-refreshSuperUserGroupsConfiguration S e 2 A ZH 1) R S
-refreshAdminAcls TR 52 job RS 1P B G4 1)1 1) 23 1) 41| 2k
-refreshl.oadedJobCache FEHT job P 52 Al 55 ) 22 P X

-refreshJobRetentionSettings

BT job [y SE & L I [R] L 7 B A Y

-refreshLLogRetentionSettings

S F SR B A H S AR B A A A

-getGroups [username]

SREUH] P BT J& i A2

-help [cmd]

IR XA E a2 1 7 ) 15

AT 4 sbin/mr-jobhistory-daemon sh start historyserver:

[hadoop@hadoop-nn hadoop] $ sbin/mr-jobhistory-daemon.sh start historyserver

starting historyserver,

logging to

/usr/local/hadoop/hadoop-2.7.2/logs/mapred-hadoop-historyserver-hadoop

-nn.out
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5.6.4 YARN-MapReduce HYE}SZE

YARN A B AFZ20%: vim yarn-site.xml.

<configuration>

<!-- Site specific YARN configuration properties -->

<property>
<name>yarn.nodemanager.aux-services</name>
<value>mapreduce shuffle</value>

</property>

<property>
<name>yarn.nodemanager.auxservices.mapreduce.shuffle.class</name>
<value>org.apache.hadoop.mapred.ShuffleHandler</value>

</property>

<property>
<name>yarn.resourcemanager.address</name>
<value>hadoop-rm:8032</value>

</property>

<property>
<name>yarn.resourcemanager.scheduler.address</name>
<value>hadoop-rm:8030</value>

</property>

<property>
<name>yarn.resourcemanager.resource-tracker.address</name>
<value>hadoop-rm:8031</value>

</property>

<property>
<name>yarn.resourcemanager.admin.address</name>
<value>hadoop-rm:8033</value>

</property>

<property>
<name>yarn.resourcemanager.webapp.address</name>
<value>hadoop-rm:8088</value>

</property>

</configuration>

224 yam-env.sh [ JAVA HOME, vim hadoop-env.sh.

# The java implementation to use.

#export JAVA HOME=${JAVA HOME}

export

JAVA HOME="/usr/lib/jvm/java-1.8.0-openjdk-1.8.0.71-2.b15.el7 2.x86 64"

MapReduce it & /204 : vim mapred-site.xml.

<configuration>
<property>
<name>mapreduce. framework.name</name>
<value>yarn</value>
</property>
<property>
<name>mapreduce. jobhistory.address</name>
<value>hadoop-nn:10020</value>
</property>
<property>
<name>mapreduce. jobhistory.webapp.address</name>
<value>hadoop-nn:19888</value>
</property>
</configuration>
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J& 853 A R G (YARN).
Ji%) YARN, 7E/home/hadoop/hadoop T 44T :

[hadoop@hadoop-nn hadoop]$ sbin/start-yarn.sh

starting yarn daemons

starting resourcemanager, logging to

/usr/local /hadoop/hadoop-2.7.2/1logs/yarn-hadoop-resourcemanager-hadoop
-nn.out

hadoop-nn: starting nodemanager, logging to

/usr/local /hadoop/hadoop-2.7.2/1logs/yarn-hadoop-nodemanager-hadoop
-nn.out

[hadoop@hadoop-nn hadoopl$ Jps

1568 SecondaryNameNode

1360 DatalNode

3504 ResourceManager

3621 NodeManager

3932 Jps

1246 NameNode

2495 JobHistoryServer

5.7 WordCount gYSCcI)

WordCount s& Hadoop HJ#-1H 4, FLECEH, &5 >] MapReduce Zwfei)4
#, FEr N job 1 E . Map ilfE. Combine L. Reduce 1L FE, Jf H Combine 5 Reduce
SEA A AH [H] ) Reducer X % .

TIHYEE T WordCount 25

public class WordCount ({

public static class TokenizerMapper
extends Mapper<Object, Text, Text, IntWritable> ({
private final static IntWritable one = new IntWritable(l);
private Text word = new Text();

public void map (Object key, Text value, Context context)
throws IOException, InterruptedException {
StringTokenizer itr = new StringTokenizer (value.toString());
while (1tr.hasMoreTokens()) {
word.set (itr.nextToken () ) ;
context.write (word, one);

}
}

public static class IntSumReducer
extends Reducer<Text, IntWritable, Text, IntWritable> {
private IntWritable result = new IntWritable();

public void reduce (Text key, Iterable<IntWritable> wvalues,
Context context) throws IOException, InterruptedException ({
int sum = 0;
for (IntWritable wval : values) {
sum += val.get ()
}
result.set (sum) ;
context.write (key, result);
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}

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
String[] otherArgs =
new GenericOptionsParser (conf, args).getRemainingArgs();
if (otherArgs.length != 2) {
System.err.println ("Usage: wordcount <in> <out>");
System.exit (2);
}
Job job = new Job(conf, "word count");
job.setJarByClass (WordCount.class);
job.setMapperClass (TokenizerMapper.class);
job.setCombinerClass (IntSumReducer.class);
job.setReducerClass (IntSumReducer.class) ;
job.setOutputKeyClass (Text.class);
job.setOutputvalueClass (IntWritable.class);
FileInputFormat.addInputPath (job, new Path (otherArgs[0]));
FileOutputFormat.setOutputPath (job, new Path (otherArgs[1l]));
System.exit (job.waitForCompletion(true)? 0 : 1);

}
- E LI Mapper. Reducer 25, ST 4k &I R N:

public static class TokenlzerMapper

extends Mapper<Object, Text, Text, IntWritable>{}
public static class IntSumReducer

extends Reducer<Text, IntWritable,Text, IntWritable> {}

o RMA B B SRR ™ A% — B R RS
(1) ﬁ'@]ﬂb:

Job job = new Job (conf, "word count");

job.setJarByClass (WordCount.class) ;

job.setMapperClass (TokenizerMapper.class);
job.setCombinerClass (IntSumReducer.class);
job.setReducerClass (IntSumReducer.class);
job.setOutputKeyClass (Text.class) ;
job.setOutputvValueClass (IntWritable.class);
FileInputFormat.addInputPath (job, new Path (otherArgs([0])
FileOutputFormat.setOutputPath (job, new Path (otherArgs|[1l

H A job AES S, /& Mapreduce 155 1) B AKX 5.
setMapperClass: 1% E Mapper K4 .

setCombinerClass: 1% B Cobiner 2544, 1] LL5 Reducer 244 #H[H] .
setReducerClass: 1% B Reducer 2544 .

setOutputKeyClass: 1% B % key B4 IS .
setOutputValueClass: ¥ B it value #5587,
FileInputFormat.addInputPath: % ¥ MapReduce 1155 1) A\ AT
FileOutputFormat.setOutputPath: 1 & MapReduce £ 1% H AT

(2) map PRZL:

public void map (Object key, Text value, Context context)
throws IOException, InterruptedException ({
StringTokenizer itr = new StringTokenizer (value.toString());
while (i1tr.hasMoreTokens()) {

) ;
1))
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word.set (1tr.nextToken ()) ;
context.write (word, one);

}

Z 510 B : Object key J& % A 11 key, — % H1 Mapper H #l4 il; Text value /2 i A [f] value,
iR AR PIIT N % . Context context & b F A8 &, {%1% M map #| reduce ] key. value.

WoudCount [ map EREGEEE: BT ER AT 708, DUERAE N il in%s, HaE
1) M) 2 Rl e T B ) (BN (word, 1), FRBZ B AL H 25 reduce BRI £ .

(3) reduce PR %L

public void reduce (Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException ({
int sum = 0;
for (IntWritable wval : values) {
sum += val.get ()
}
result.set (sum) ;
context.write (key, result);

}

ZH . Text key s& reduce [ key, M combine /&I K, EI#E word; Iterable
<IntWritable> values /& value 7|3, FE/RNM & combine JHZ)K )X W 1% key 7] value {5 %E
&, HIEA N(word, n)FH n=1. Context context /[ FICARR, F5&H 2 H H 3%
1] key-value 15 -

WoudCount ] reduce %2 4E: BRI word #4T value ) 201, )54 word A5 5
1) sum 1 At .

P AEEALFE ) SO % Hadoop P HY L B S A4 5% 21| /home/hadoop/wordcount/input H .

£ HDFS a1 H ok

hdfs dfs -mkdir /home

hdfs dfs -mkdir /home/hadoop

hdfs dfs -mkdir /home/hadoop/wordcount

hdfs dfs -mkdir /home/hadoope/wordcount/input

hdfs dfs -put /usr/local/hadoop/hadoop/etc/hadoop/*
/user/hadoop/wordcount/input/

aE & LR

hdfs dfs -1s /home/yourname/wordcount/input

[hadoop@hadoop-nn hadoopl$ yarn jar
share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.Jjar wordcount
/user/hadoop/wordcount/input/* /user/hadoop/wordcount/outputoOl
16/04/09 17:14:53 INFO client.RMProxy: Connecting to ResourceManager at
hadoop-rm/10.172.89.217:8032

16/04/09 17:14:54 INFO input.FileInputFormat:

Total input paths to process:30

16/04/09 17:14:54 INFO mapreduce.JobSubmitter: number of splits:30
16/04/09 17:14:55 INFO mapreduce.JobSubmitter: Submitting tokens for job:
job 1460192892083 0002

16/04/09 17:14:55 INFO impl.YarnClientImpl: Submitted application
application 1460192892083 0002

16/04/09 17:14:55 INFO mapreduce.Job: The url to track the job:
http://hadoop-rm:8088/proxy/application 1460192892083 0002/

.................................................................................................................. > 8
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16/04/09 17:14:55 INFO mapreduce.Job: Running job: job 1460192892083 0002
16/04/09 17:15:10 INFO mapreduce.Job: Job job 1460192892083 0002 running in
uber mode : false B B
16/04/09 17:15:10 INFO mapreduce.Job: map 0% reduce 0%
16/04/09 17:15:43 INFO mapreduce.Job: map 20% reduce 0%
16/04/09 17:16:16 INFO mapreduce.Job: map 40% reduce 0%
16/04/09 17:16:44 INFO mapreduce.Job: map 40% reduce 13%
16/04/09 17:16:48 INFO mapreduce.Job: map 57% reduce 13%
16/04/09 17:16:52 INFO mapreduce.Job: map 57% reduce 19%
16/04/09 17:17:16 INFO mapreduce.Job: map 73% reduce 23%
16/04/09 17:17:20 INFO mapreduce.Job: map 73% reduce 24%
16/04/09 17:17:42 INFO mapreduce.Job: map 90% reduce 24%
16/04/09 17:17:44 INFO mapreduce.Job: map 90% reduce 30%
16/04/09 17:17:58 INFO mapreduce.Job: map 100% reduce 30%
16/04/09 17:18:00 INFO mapreduce.Job: map 100% reduce 100%
16/04/09 17:18:01 INFO mapreduce.Job: Job job 1460192892083 0002 completed
successfully B B
16/04/09 17:18:01 INFO mapreduce.Job: Counters: 50

File System Counters

FILE: Number of bytes read=76956

FILE: Number of bytes written=3799310

FILE: Number of read operations=0

FILE: Number of large read operations=0

FILE: Number of write operations=0

HDFS: Number of bytes read=83914

HDFS: Number of bytes written=37652

HDFS: Number of read operations=93

HDFS: Number of large read operations=0

HDFS: Number of write operations=2

Job Counters

Killed map tasks=1

Launched map tasks=31

Launched reduce tasks=1

Data-local map tasks=31

Total time spent by all maps in occupied slots (ms)=828078
Total time spent by all reduces 1n occupied slots (ms)=102418
Total time spent by all map tasks (ms)=828078

Total time spent by all reduce tasks (ms)=102418

Total vcore-milliseconds taken by all map tasks=828078
Total vcore-milliseconds taken by all reduce tasks=102418
Total megabyte-milliseconds taken by all map tasks=847951872
Total megabyte-milliseconds taken by all reduce tasks=104876032
Map-Reduce Framework

Map input records=2168

Map output records=8074

Map output bytes=108479

Map output materialized bytes=77130

Input split bytes=3954

Combine input records=8074

Combine output records=4064

Reduce input groups=1600

Reduce shuffle bytes=77130

Reduce input records=4064

Reduce output records=1600

Spilled Records=8128

shuffled Maps =30

Failed Shuffles=0

Merged Map outputs=30

GC time elapsed (ms)=18827

CPU time spent (ms)=18640

Physical memory (bytes) snapshot=6996582400
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Virtual memory (bytes) snapshot=64411631616
Total committed heap usage (bytes)=5451743232
Shuffle Errors

BAD ID=0

CONNECTION=0

IO ERROR=0

WRONG LENGTH=0

WRONG MAP=0

WRONG REDUCE=0

File Thput Format Counters

Bytes Read=79960

File Output Format Counters
Bytes Written=37652

Horr:
Map input records=2168 FK/RH A B4 H I SCAFIATEL, ik

[hadoop@hadoop-nn hadoopl]$ hdfs dfs -cat /user/hadoop/wordcount/input/*
|lwe -1
2168

Map output records=8074 <74 ti 1 3+ 1 eR £, o8 [A)4E - 1% {H 5 combine [#] input
A8 FAHAE.

Combine input records=8074 7~ map J& AT, oy [EME.

Combine output records=4064 7~ combine % H 1178, 1 AH
B, ZEFE 5 reduce 1Y) input ZU{E FHZ .

Reduce input records=4064 Z 7~ reduce )4 AAT4L .

Reduce output records=1600 K/~ IH2) Ja ATE, W25 250 SCFR T8 i k.

[hadoop@hadoop—-nn hadoop]$ hdfs dfs -cat /user/hadoop/wordcount/output0l/*
|we -1
1600

RSP RS

[hadoop@hadoop-nn hadoopl]$ hdfs dfs -cat
/user/hadoop/wordcount/output0l/part-r-00000 | more

H{E, 2 reduce Bt

= 3

mir 6

mir . 4

"SHADOOP CLASSPATH" 1
"SJAVA HOME" 2

"SYARN HEAPSIZE"™ 1

"$YARN LOGFILE" 1
"SYARN LOG DIR" 1

"SYARN POLICYFILE" 1
mim _]_8

"AS 25

"Error: 1

"License"); 25
"alice,bob 18
"console" 1

"dfsll 3
"hadoop.root.logger". 1
"j kSII . 4

"j’iﬂﬁ" 3

"mapred" 3

.................................................................................................................. >
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Tz K /NS Z % -Dwordcount.case.sensitive:

[hadoop@hadoop-nn hadoopl]$ yarn jar

share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.Jjar wordcount
-Dwordcount.case.sensitive=false /user/hadoop/wordcount/input/*

/user/hadoop/wordcount/output02

ZAESS A LUEIY WebUIL KEE, BOARAILE:

http://{yarn-host}:8088

1A 5-1 fros.

Laoge
+ Cluster Cluster Metrics
About Apps Apps Apps Apps Containers Memory  Memory | Memory VCores | ¥Cores | VWores | Active  Decommissioned  Lost | Unheal
Hﬂdﬂ&ﬂﬂ e llahelks Submitted  Pending | Running Completed | Running Used Total | Reserved Used | Total | Reserved | Nodes Modes Modes | Node
Applications | £ i) 0 ‘ i} 08 8 GB (B i] 8 ] 1 0 ] i]
NEW Scheduler Metrics
MNEW SAVING
SUBMITTED Scheduler Type Scheduling Resource Type Minimum Allocation Maximum Allocati
T Capacity Scheduler [MEMORY] <memory:1024, vCores1> <memory:8192, vCoress>
EE{ILEEED Show 20 [-|entries Search:
KILLED - .
. + Name  Application  Queue StariTime FinishTime ~ | FinalStatus ~ Iracking
Scheduler 0 et — Type % - — — - s Progress u
» Tools application 1460197832083 0003 hadoop word  MAPREDUCE  default  SatApr9  SatApr9  FNISHED SUCCEEDED | | History
count 17:21:48 17:24:47
+0800 +0800 2016
MA

& 5-1
AP S A R 1] 5-2 FTas

Scheduler Metrics

MapReduce {E55HIS R

Scheduler Type Scheduling Resource Type Minimwm Allocation Mazzcirmum Allocation
Capacity Scheduler [MEMORY] <memon:1024, vCores: 1> cmemony-B182, vCores:B>
Application Queues
Legend: Capacty = [(JUSSdN (DUSSE(GVerESpacity)l = Max Capacity
# |,= root 0.0% used
~ gefault e 0,0% used
‘default’ Queue Status
Queve State: RLUNMING
Used Capacity: 0.0%
Absolute Used Capacity: 0.0%
Absolute Capacity: 100.0%
Absolute Max Capacity: 100.0%

Used Resources:

Num Schedulable Applications:

Mum Non-5chedulable Applications:
Num Containers:

Max Applications:

Max Applications Per User:

Max Application Master Resources:
Used Application Master Resources:
Max Application Master Resources Per User:
Configured Capacity:

Configured Max Capacity:

Configured Minimum User Limit Percent:
Configured User Limit Factor:
Accessible Node Labels:

Preemption:

<memaory:0, vCores:D=

0

0

0

10000

10000

<=memaory: 1024, vCores:1>
<memory:0, vCores:0>
<memory: 1024, vCores: 1>
100.0%

100.0%

Loo%e

1.0

dizzhled

[¥] 5-2

VAR 2R RORR

BREZESFSHHE, MFHZITE jobhistory Akss, HASMK IP bm LB, FFHAEA M

il % hosts.
=R

[hadoop@hadoop—-nn hadoop] $ sbin/mr-jobhistory-daemon.sh start historyserver
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WHHEEREERERNSNEIP, WIRESNY ) Web Ii5s, wim AT AM . MR
VP& IUSIHE

iptables -A PREROUTING -t nat -p tcp —--dport 19888 -7 DNAT --to-destination
10.172.89.xxx:19888

iptables -A PREROUTING -t nat -p tcp —--dport 8088 -] DNAT —--to-destination

10.172.89.xxx:8088

Hosts it & :
123.56.76.xxx hadoop-rm hadoop-nn (M#E ML E AL E S E)

HEAF Sk 5-3 frox.

. T

MapReduce Job job_ 1460192892083 0003

Logged in asi drosho

» Applicaton lob Owervicw
* Job Job Name: word count
%.':II'I.L*:' User Name: hadoop
ﬁtim Queue: default
State: SUCCEEDED
Redure tacks uberized: falce
v Tools Submitted: Sat Apr 09 17:21:46 C5T 2016

siii Map 84 Reduce #F A\ 141

» Application |5how 70 [=]entries Sear
=il . Task Successful Attempt
Overview = - A e . A . - . & o . ﬁ
Counters MName - State § Start Time B Finish Time # Elapsed Time  # Start Time S Finish Time #
Configuration task 1460162393083 0003 m 000000  SUCCEEDED Sat Apr 9 17:22:00 Sat Apr @ 17:22:31 3lzac Sat Apr O 1T:22:00 Sat Apr 9 17:22:31
— +0800 2015 +0BDD 2016 +0800 2016 +DB00 2016
tesk 1460102892083 0003 m 000001 SUCCEEDED Sat Apr 8 17:22:00 Sat Apr & 17:22:21 Msec Sat Apr 9 17:22:00 Sat Apr 8 17:22:31
+ Tools +0E00 2016 +0EDD 1016 +0800 2016 +0B00 1016
task 1460192892083 0003 m 000002  SUCCEEDED Sat Apr 9 17:22:00 Sat Apr § 17:22:31 3lsac Sat Apr 9 1T 2200 Sat Apr 9 17:22:31
+0800 2015 +0800 2016 +0800 2016 +0800 2016
task 1460192892083 0003 m 000003  SUCCEEDED Sat Apr 8 17:22:00 Sat Apr § 17:22:31 3ls=c Sat Apr 9 1T:22:00 Sat Apr 9 17:22:31
+0E800 2016 +0EDD 2016 +0800 2016 +0800 2016
task 146019789083 0003 m 000004 SUCCEEDED Sat Apr 9 17:22:00 Sat Apr @ 17:22:31 3lzac Sat Apr 9 17:22:00 Sat Apr 9 17:22:31
+0800 2015 +0600 2016 +06800 2016 +0800 2016
tesk 1460192852083 0003 m 000005 SUCCEEDED Sat Apr 9 17:22:00 Sat Apr 9 172221 Msec Sat Apr 9 17:22:00 Sat Apr 9 17:22:31
+0800 2016 +0EDD 1016 +0800 2016 +0B00 1016
task 1460192897083 0003 m OD0D00S  SUCCEEDED Sat Apr 9 17:22:33 Sat Apr @ 17:23:04 30==c Sat Apr 0 1T:22:33 Sat Apr 9 17:23:04
+0800 2015 +0800 2016 +0800 2016 +0B800 2016
tesk 1460192892083 0003 m 000007  SUCCEEDED Sat Apr 8 17:22:33 Sat Apr 8 172304 30s=c Sat Apr 8 17:22:33 Gat Apr 8 172304
+0800 2016 +0B0D 2016 +0800 2016 +0800 2016
task 1AG0197E9I083 0003 m 000008 SUCCEEDED Sat Apr 9 17:22:34 Sat Apr @ 17:23:04 30zac Sat Apr 9 17:22:34 Sat Apr @ 17:23:04
+0800 2015 +0800 2016 +0800 2016 +0B800 2016
task 1460192892083 0003 m 000009  SUCCEEDED Sat Apr 8 17:22:34 Sat Apr & 17:23.04 30s=c Sat Apr 9 1T:22:34 Sat Apr 8 17:23:04
+0E800 2016 +0EDD 2016 +0800 2016 +0800 2016
tack 1460192893083 0003 m 000000 SUCCEEDED Sat Apr 9 17:22:34 Sat Apr @ 17:2%:04 3lzac Lat Apr 0 17:32:34 Sat Apr 9 17:23:04

Started: Sat Apr 09 17:21:57 CST 2016
Finished: Sat Apr 09 17:34:47 CST 2006
Elapsed: Zmins, 49s=c
Diagnostics:
Average Map Time 27:ec
Average Shuffle Time 1mins, 40sec
Average Merge Time Osec
Average Reduce Time Osec
ApplicationMaster
Atternpt Wumber Start Time Node Logs
Sat Apr 09 17:21:31 CST 2004 hadoop:@042 logs
Task Type Total Complete
Map 3n 30
Reduce 1 1
Aftermpt Type Failad Killed Successful
Maps 2 i 0
Reduces ] 0 1

[¥] 5-3

HEMR
task F[H, RCRUE 5-4 Fros.

Map Tasks for job_1460192892083_0003

5-4 1EFHRIE
HEPE— task N, 404015 Bl 5-5 Fros

.................................................................................................................. >
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9
1665 Attempts for task_1460192892083_0004_m_000000
Show 20 [+]entries
Attempt . State S Status - Node “ Logs v Start Time  © Finish Time *  Elapse
attempt_1460192892083_0004_m_000000 0 SUCCEEDED map /default- logs Sat Apr 9 Sat Apr 9 30sec
rack/hadoop:8042 18:07:42 +0800 18:08:13 +0800
2016 2016

& 55 BEFHHER
riili logs BIA] 255 K task [t stderr stdout H & .

58 ) 75

AREN | MapReduce 1 TAEEFL., Z8ACE . YARN LA . MR 1B EH
WHEAE . EEE VT IXEEAT MR #1E. SEEL RICACEE SN E, ([FrldE TS
MEFE ) MR RS2 . 2428, Hadoop SERE. TAE JR B A H R A U1 5 i Rt A6 FH MR 3%
it 7 B ER E A
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{& FH HBase

HBase & Hadoop F & F 294 X A A K &, €l RMTH AN
Z, TVA X IE PB REELGEE L IEE S . AE51Em0-4 HBase 49 2L a4
mREREEM, ZERE. BEFR. RLEEF,

ANF B ArA ik fe% £ HBase X —3E X AR HIEEF 4,
A Rk IR dt—F € 45318 ) HBase 3T 34,

HBase 49 5 K J7. 32
HBase #40 mR A=~
HBase 49 %X 2Bt &
HBase %4 4-#4F
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6.1 HBase E A

HBase /& —fidEk RAVEME ZE, Rk REE 141 HHACAT EEE & BRE 7], 5L
Jit RS T H B R g8 2

6.1.1 HBase {4

HBase HITEH, 2 REIEIH R —Fral 48, oA, semiEd fRITALEs e T &tk
P 5 s FE RS0 . BT R G 8dE FE ) ok R AURFE , HBase & — M2k T 24708 1 3E ¢ R T
B¥a e, X—FrMEwifR T HBase BEW5 7 2 ¥ = JF R I SERf 525 .

HBase 1A= K5 T Google [1Y] Bigtable: A Distributed Storage System for Structured Data
w3, TERXH, Google it | —#K 4N Bigtable HIEUE EA7E R 48, T U-E B s
] ] g EEAS FLHR X SR SR SE B S R A 45 2R 7

JX — fra] i AT AN 53 B 4 AT 1] -

® LRl A il HTURLI) BE A LI X 0T T 45 2. 2

® nfar bR HiE I P O TR E AL B IX EE B ?

®  LnnlSZIN AT FEH R N AL H B R IEK?

® EIETH RIS IIEIRT, el PR Rl AR ?

WL A5y, FIUAER Y, X7 )i SR P K ik 55 2 W AE SE B TAE A i i
e, Bl WA aEty B S ARSI K s 8dE, s, BEAfsE, EAE . Bk
Tl IR s IS5 T FH 7

% Bigtable 1Y) /775, HBase HUFHbfif R | 1X — L4 ) /& .

(1) HBase 1] LLiz 171 Hadoop ] HDFS 2 |, Fr i i a7 6% TAEAZ H HDFS K 5¢ Al
AR 1 ORI A A7 i LA S AT i e 1k

(2) HBase s&[H M FAFiEIFE R R E A, BT <key, value>[JARHLH], AEME R
by g A7 LA FH ) K

(3) HBase SCHRFEUA LA RUPJEEREAE, JF HAENVSS & s & I, mld 3G 0 &4
femtEAeE, REWS T 2 M R U7 A/ oK

(4) HBase HBEFEAT TREUIHLES, SKOEA ST, BERE AR 4 SETt A -

BT EiRRF R, B HBase i/t 5, {H3R7F VI ZHIRES M, KE Ik E
H Ak 5537 5 B R2E8E HBase, #7004 SE L fE % T HBase, U £ H 5,
1T3E B QT R = 8 R RS0, wie Ewrz). BRIk 5S35

HBase H 2007 QIS ER, Ldtid kg, Hurc oA Apache B34 2 Ml T
ZIiH . kPP & Apache HBase.

HBase [1'] Logo /& — MK k1%, il 6-1 Frox.

HBase E /7 M4k s2 http://hbase.apache.org/, 1E'E M_E0T T2 &EcH 8 HF M SoFT AR .
DL IEACHS . #AZG Github 111385, WA PLIE L git://git.apache.org/hbase.git #E4% T % A4
HBase. X7 Z5REEN 2, Github LA 2515 .

-------------------------------------------------------------------------------------------------------------------
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R P A C HE

HEBRSE

%] 6-1 HBase BJEfr

£ 2015 4£ 2 H HBase [EEAR 1 T4 HEE 1 1.0 fiiA, 3X%) HBase +E X K5 & —
R

AL, BRI A = A el H 5 £ 13 2 HBase 0.94. 0.98 RiAS, =5 R 21 /i 18 & 19 AT
KM ) HDFS A, tiirta et Saea s, A4 KM 1) HBase fAE 0.98.

U S AR FH SR RRAS 1) HBase, 3R 6-1 27 i 1 AT 75 17 Hadoop M55 .

7 6-1 HBase &hA T THAY Hadoop 1%

HBase 0.94 | HBase 0.98 | HBase 1.0.x [ HBase 1.1.x | HBase 1.2.X

Hadoop 1.0.x AN SCFF ANSCFF N SCFF AN SCFF AN SCHF
Hadoop 1.1.x SCAF A 56Uk ANSCHF ANSCFF AN SCFF
Hadoop 0.23 X SCHF AN SCFF ANSCHF AN SCFF AN SCFF
Hadoop 2.0.x-alpha Y N Talls AN SCFF AN SCFF AN SCFF AN SCHF
Hadoop 2.1.0-beta AR5 E ANSCFF A SCFF ANSCFF AN SCFF
Hadoop 2.2.0 v L TATls & A IE AU E A IE
Hadoop 2.3 .x AR5 IE SCHF A9 IE A5Gk A S5k
Hadoop 2.4.x K EIE SCHF SCHF SCAF SCF

Hadoop 2.5.x AR5 IE SCHF SCFF SCHF SCFY

Hadoop 2.6.0 AN SCFF ANSCFF AN SCFF ANSCFF AN SCHF
Hadoop 2.6.1+ v Al y N AT A GIE y N Rl SCFF

Hadoop 2.7.0 AN SHF ANSCFF ANSCHF AN SEFF AN SCFF
Hadoop 2.7.1+ AR5 E AT IE A0 IE A 55k SCTF

[ rax |

HBase 5 HDFS ¢4 % Z 4= F.

(O HBase FF3FLxT4& %1 T Hadoop 7 = vA4E A .

@2 A RIREHZFRETIRE T, HBase =] VAR Linux AL 2%, BT

HIE Ak, A B AFAES5IX3) HBase 491247,

3 &8 HDEFS iz 4T HBase, &% T i#h A B4 TR L 5F RATE K HAEE
M. TTEM., ¥REM.
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6.1.2 HBase A7\ ERE

HBase 5 HDFS & T-[H— & BTN, THL4 N 1223d4byllaz, 35 7E H 17 HCE
MFEEE# . AKX HBase K D870 a0 77 kAT 882, Rt AN 75 2 HDFS S84 1.

(1) HBase I T #.

A4 I R A 2 HBase 0.98.3, 1] HBase ‘B [ & #T1 0.98 kit A< /& HBase 0.98.16,
Z 8T A — A ZINIAFINRA, {6 R TR ZE 57

e W R B AR S CAS, ATl i 7 AR5 2 51 H 42 £ hbase-0.98.3-hadoop1-bin. tar.gz,
1) BIAH R 1) 22 24E H s R .

11 SR A FH BB ARAS B At 2 41 ) HBase WiAS, 0] L@ LR ML 3E4T T 2

http://apache.opencas.org/hbase/0.98.16.1/
7F Linux il wget iy 28317 F 4

[rootl@www home]# wget
http://apache.opencas.org/hbase/0.98.16.1/hbase-0.98.16.1-hadoopl-bin.
tar.gz

-—-2016-01-12 15:35:18-—-
http://apache.opencas.org/hbase/0.98.16.1/hbase-0.98.16.1-hadoopl-bin.
tar.gz

Resolving apache.opencas.org... 159.226.11.160,
2001:cc0:2004:1:225:90ff:fe00:fe8b

Connecting to apache.opencas.org|159.226.11.160]:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: 75805159 (72M) [application/x-gzip]

Saving to: "hbase-0.98.16.1-hadoopl-bin.tar.gz’

(2) fEIE4E

B AP T 2 FJE ) hbase-0.98.3-hadoop]-bin.tar.gz A 4% £ /home/hadoop H 3k H,
R AT i 48 512 00 B X 2481k .

HARR e 2 h

[root@www hadoopl# tar zxvf hbase-0.98.3-hadoopl-bin.tar.gz
[root@www hadoop]l# 11

total 65168

drwxr-xr-x 7 root root 4096 Jan 12 15:41 hbase-0.98.3-hadoopl
-rw—-r——r—— 1 root root 66654349 Jun 12 2014 hbase-0.98.3-hadoopl-bin.tar.gz
[rootl@www hadoop]# mv hbase-0.98.3-hadoopl hbase

[rootlwww hadoop]# cd hbase

[root@www hbasel# 11

total 172

drwxr-xr-x 4 root root 4096 Jun 1 2014 bin

—rYW-r——r—— root root 128252 Jun 1 2014 CHANGES.txt
drwxr-xr-x root root 4096 Jun 1 2014 cont

drwxr-xr-x 28 root root 4096 Jun 1 2014 docs

oo M

drwxr-xr-x 7 root root 4096 Jun 1 2014 hbase-webapps
drwxr-xr-x 3 root root 4096 Jan 12 15:41 1ib
—-rw-r——-r—-— 1 root root 11358 May 23 2014 LICENSE.txt
-rw-r--r--— 1 root root 897 May 23 2014 NOTICE.txt

—-rw-r——r—— 1 root root 1377 Jun 1 2014 README.txt
[root@www hbase]#

--------------------------------------------------------------------------------------------------------------------



$£6% f{tH HBase

(3) 1Bkl & Tt

1) £ HBase [Y] conf H&H', 1204 hbase-env.sh. hbase-site. xml. regionservers —/|>i¢
B

X =AM EH S SRCREEEI T

(1 hbase-env.sh ffF: H T HEH HBase H5EA &, 7 ZE12 JAVA HOME.,
HBASE MANAGES ZK WNNZ4, i 20 E DK WA, X B2 jdkl.8; & M/EH 2
HBase Ji3 31 5 KR & 15 [F 22 5 81 5 ] Zookeeper, N | FHEEH, BEiXEHN true, E[[F
LIRS

SNUNIWREPSS I

[rootlwww conf]# wvi hbase-env.sh

export JAVA HOME=/usr/java/jdkl.8.0 05/
export HBASE MANAGES ZK=true

2 hbase-site.xml A4F: H T E HBase iz172 %1, H 5i/Z hbase.master. hbase.rootdir
PNZEL, B 2R E T master ZPEFIALAS % S5 09 ; 5 & 200 E HBase R 2 CE N
B, RIRERE AT DA =, DAl 3 78 BB 2 A H Sx (7248 F i Je 6] gt 4 AH M 1 H 3%),
R Z{4H HDFS, A3 78 HDFS 30 RGTER AL

AARRECEGE ST

[root@www confl]# wvi hbase-site.xml
<?xml version="1.0"?2>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?2>
<configuration>
<property>
<name>hbase.master</name>
<value>1%23d4byllaZ:60000</value>
</property>
<property>
<name>hbase.master.maxclockskew</name>
<value>180000</value>
</property>
<property>
<name>hbase.rootdir</name>
<value>file:///home/hbase/data</value>
</property>
<property>
<name>hbase.Zookeeper.quorum</name>
<value>1z23d4byllaZ</value>
</property>
</configuration>

@ regionservers X ff: F T M. E HBase [1] regionserver Hl 23513, 1X B 75 A HL )
FALEIAT,
HAMBCEE BT

[rootl@www confl]# vi regionservers
1Z23d4byllaz

.................................................................................................................. > O
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6.1.3 BRSHIBEFNSIGIIE

) # 2 /home/hbase/bin H 3%, 17 /start-hbase sh 7%, H T )32 HBase k55 . 1Hid jps
At A =3 FE HMaster. HRegionServer. HQuorumPeer 7& 75 )3 35 T)); #id netstat fiy
SEE =R TR LAN 60000, 60010 60020, 60030, 2181 f& 7485 Th, ik
ISR, e AT DLIE I Al log SO/ 2 PR ER HE B B R AL

X BB LA D FIE AW 6-2 Fis.

% 6-2 HBase TEix OBY{ERH

im 0 5 KBRS £ H fic & I
60000 HMaster H 1 HBase =15 i) RPC fik55 | hbase.master 5k hbase.master.port
60010 HMaster T HBase =71 5111) Web IR 55 | hbase.master.info.port
H T HRegionServer 11 5. [ RPC
60020 HRegionServer hbase.regionserver.port
Ak 55
H - HRegionServer 17 . [] Web
60030 HRegionServer Pps hbase.regionserver.info.port
2181 HQuorumPeer H T Zookeeper 71 iR 55 hbase.Zookeeper.property.clientPort

BRI R 5 BEHEFRERSWT:

[rootl@www bin]# ./start-hbase.sh

[root@www binl# jps

30528 Jps

10859 HMaster

9709 HQuorumPeer

8207 HRegionServer

[root@www bin]# netstat -nat

Proto Recv-Q Send-Q Local Address Foreign Address State
tcp 0 0 121.40.126.204:60000 0.0.0.0:* LISTEN
tep 0 0 0.0.0.0:2181 0.0.0.0:* LISTEN
tep 0 0O 0.0.0.0:00010 0.0.0.0:* LISTEN
tcp 0 0 121.40.126.204:60020 0.0.0.0:%* LISTEN
tep 0 0 0.0.0.0:60030 0.0.0.0:* LISTEN

6.1.4 HBase Shell izt

f£ bin H3xH 1T /hbase shell J5 3048 B ag 24T, HIRASDW, Q& —KNHE, &
mSEWEdE, &HFMERNRR, LA S 1) HBase &5 A H.

(1) 5 Shell.

£ bin HxHH —> hbase ig %, X~fr4 Al H 15 3 HBase 268f, i A /hbase if %,
Al LA Be Al FH 1S B a2

[root@www bin]# ./hbase
Usage: hbase [<optilions>] <command> [<args>]
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Options:
-—config DIR Configuration direction to use. Default: ./conf
——hosts HOSTS Override the list in 'regionservers' file

Commands:
Some commands take arguments. Pass no args or -h for usage.
shell Run the HBase shell
hbck Run the HBase 'fsck' tool
hlog Write—-ahead-log analyzer
hfile Store file analyzer
zkcli Run the Zookeeper shell
upgrade Upgrade HBase
master Run an HBase HMaster node
regionserver Run an HBase HReglonServer node
Zookeeper Run a Zookeeper server
rest Run an HBase REST server
thrift Run the HBase Thrift server
thrift?2 Run the HBase Thrift2 server
clean Run the HBase clean up script
classpath Dump HBase CLASSPATH
mapredcp Dump CLASSPATH entries required by MapReduce
version Print the version
CLASSNAME Run the class named CLASSNAME
FHAT /hbase shell, 7] LLiz1T HBase Shell #7417, i£17)5, %A status 7] 7y if] HBase £
IR 55 1 AT VIR S -

[root@www bin]# ./hbase shell

HBase Shell; enter 'help<RETURN>' for list of supported commands.

Type "exit<RETURN>" to leave the HBase Shell

Version 0.98.3-hadoopl, rd5e65a9144e315bb0a%964e7730871af32f5018d5, Sat May
31 19:34:57 PDT 2014

hbase (main) :001:0> status

1 servers, 0 dead, 3.0000 average load

(2) GEmE.
Bl — 5K testhbase &, HL[HIFLHE testl. test2 PH~FE:

hbase (main) :002:0> create 'testhbase',6 'testl', 'test2’
0 row(s) 1n 0.8370 seconds

=> Hbase::Table - testhbase
hbase (main) :004:0> list
TABLE

testhbase

1 row(s) in 0.0130 seconds

=> ["testhbase"]

(3) BAE#RAE.

B put iy 4[] testhbase ?%EPE/\—?HE%, 7S testl test2 I NFEIINZ; it
get i 2 ) 5 AR K ic 3% Wil scan fif 2 i & testhbase [1) 57K 3% .

hbase (main) :002:0> put 'testhbase','l', 'testl', 'valuel'
0 row(s) 1n 0.3840 seconds

.................................................................................................................. >
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hbase (main) :003:0>
0 row(s) 1n 0.0120

hbase (main) :004:0>
COLUMN
testl:
test2:
2 row(s) 1n 0.0550

hbase (main) :005:0>

put 'testhbase','l', 'test2', 'value2'’
seconds
get 'testhbase','l’

CELL
timestamp=1453080535845,
timestamp=1453080555303,
seconds

value=valuel
value=value?

scan 'testhbase’

ROW COLUMN+CELL
1 column=testl:, timestamp=1453080535845, value=valuel
1 column=test2:, timestamp=1453080555303, value=value?2

1 row(s) 1in 0.0520 seconds
(4) MERMEE .
OE L —2 e ERMEAE, RS HNRE,

'testhbase'’

FRRE 12 R M B -

hbase (main) :007:0> describe
'testhbase', {NAME => 'testl', BLOOMFILTER => 'ROW', VERSIONS =>
IN MEMORY => 'false', KEEP DELETED CELLS => 'true false',

DATA BLOCK ENCODING > 'NONE' TTL => '"FOREVER', COMPRESSION =>
MIN VERSIONS => o', BLOCKCACHE => 'true', BLOCKSIZE => '65536',
REPLICATION SCOPE => 'O'}, {NAME => 'test2', BLOOMFILTER => 'ROW'",
=> '1", IN_HEMORY => 'false', KEEP DELETED CELLS => 'false',
DATA BLOCK ENCODING => "NONE ', TTL => 'FOREVER' COMPRESSION =>
MIN VERSIONS => '0', BLOCKCACHE => 'true', BLDCKSIZE => '6553¢",
REPEICATION_SCOPE => '0"}

1 row(s) 1in 0.3620 seconds

'|1'I

r
"NONE ',
VERSTIONS

'"NONE',

hbase (main) :008:0> disable
0 row(s) 1n 1.4070 seconds

'testhbase’

hbase (main) :009:0>
0 row(s) 1n 0.1400

drop 'testhbase'
seconds

hbase (main) :010:0>
TABLE
0 row(s) 1n 0.0090

list
seconds

=> []

6.1.5 Web i

bR T fn 2174, HBase $2 it 1 faj BL11) 2T Web 1AL E #T-B, Wl ) a5 n] DL A%
F HBase Eﬁ%ﬁﬂj‘ii‘ RERES. HEGE. XE5FIEEE. HBase P AN EHETT
R, —s& Master 15 51, HT HBase ZEEFEH 5% ; — /& RegionServer 15 51, FT HAKZE
P ACFHE

f£ HBase H 3xI] hbase-webapps 1 H3xH, FHGEFTA T Web BHLGUMH, 1% H %707
N master. regionserver- rest. static. thrift, 735l B A7 A [F D RE & B 0 ], A, master
F 15 i Master 15 5i; regionserver [ T #I RegionServer 7 5i: rest ] T X 4P rest 4%
thrift F T %4 thraft 8211 static B T3 [E) 1) CSS. IS 2571 ] .

A /NS H 7 7s HMaster. HRegionserver 1 i Y Web & 2 7L .

--------------------------------------------------------------------------------------------------------------------
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(1) Master 13 5[] Web & F .
TEN G2 HIN “http://IP:600107 , X IP Hihl, 15238 E#epk B O %2 2% 5 1) SEBR IP ik,
Al LLFT H 31+ &F HBase H [ Master 11 2 i@ TIRES, WE 6-2 fis.

Ssasson

I;":@ vevow:r {6001 0/master-status U c Q== wa & &S 5- 8

L ERERIEER S ERE M HFELS & BHas @ A

e AC HE

Home Table Details Local logs Log Leval Debug dump Metrics Dump HEBase Configuration

Master iz23d4by11az

Region Servers

Memaory Requests Storefiles Compactions

ServerName Start time Requests Per Second Num. Regions
i£23d4by1laZ,60020,1451358168694 Tue Dec 29 11:02:48 CST 2015 0 2
Total:1 0 2

Backup Masters

ServerName Port Start Time

[ 6-2 HBase Master 35 589 Web &8

q 6-3 s [ HHT HBase R E R, £ L—/N8I& | testhbase &, TEREIH A
UIE 212K IME R

JLOTRESTR

j:-(-": 3| @ v EEBcOm:60010/tablesDetailed jsp Ui c | Quemarares B A O 8- h
| EEMEERE 8 HEEE MHEHE o BrLs @ Hiks

AEPACHE

Home Table Details Local legs Log Level Debug dump Metrics Dump HBase Configuration

User Tables

1 table(s) in set.
Table Description

testhbase ‘'testhbase’, (NAME =~ 'test1’, BLOOMFILTER => 'ROW', VERSIONS == "1", IN_MEMORY => 'false’, KEEP_DELETED_CELLS == 'false’,
DATA_BLOCK_ENCODING == 'NONE', TTL == 'FOREVER', COMPRESSION == 'NONE', MIN_VERSIONS == '0", BLOCKCACHE == 'true’,
BLOCKSIZE => '65536', REPLICATION_SCOPE == '0, {NAME => ‘test2’, BLOOMFILTER => 'ROW', VERSIONS => "1, IN_MEMORY => 'false’,
KEEP_DELETED_CELLS == 'false’, DATA_BLOCK_ENCODING == 'NONE', TTL == 'FOREVER', COMPRESSION == 'NONE', MIN_VERSIONS
== '0', BLOCKCACHE == "true’, BLOCKSIZE == "65536', REPLICATION_SCOPE == "0

& 6-3 REENEER

(2) RegionServer 77 5] Web & H,

7E ST B RN “htep:/TP:60030” , FILAFTJF 3 #5% RegionServer 1 HIE (IR,
N 6-4 Fiose.

RegionServer F T LA K] HBase #4551 5540 FE, JHid Web 5711 58 0% SE I % Ik 55 1
AT THIRTHAE. BAAISES S, W 6-5 Pk,



P €

;(-; @ | wurn IR 50030/1s-status - Yea e | Q. T& <Cli+k> | B & A © - h
L ERKIRER B wERs M SFELE & fis @ Ribkse

aAEALCHE

Home Local logs Log Level Debug dump Metrics Dump HBase Configuration

RegionServer iz23d4by11az,60020,1451358168694

Server Metrics

Memory Requests  hlogs Storefiles  Queues Block Cache

Requests Per Second Mum. Regions Block locality Slow HLog Append Count

0 2 0 0

Tasks

Show All Monitored Tasks Show All RPC Handler Tasks Show Active RPC Calls Wiew as JSON

Show non-RPC Tasks

Show Client Operations

Mo tasks currently running on this node.

[£] 6-4 HBase RegionServer T & Web &8

Ik(-;I A | w0 030 /rs-statusfilter=all WERE o | Q & <Ctil+K> B & /& & -t

L EEAER B SRRE MEELE o S5ls @ Fibks

HIFHEH

Home  Locallogs  Log Level Debug dump  Metrics Dump  HBase Configuration
Tasks
Show non-RPC Tasks Show All RPC Handler Tasks Show Active RPC Calls Show Client Operations View as JSON
Start Time Description State Status

Thu Jan 21 16:15:48 CST 2016
Thu Jan 21 16:10:48 CST 2016
Thu Jan 21 16:05:48 CST 2016
Thu Jan 21 16:00:48 CST 2016
Thu Jan 21 15:55:48 CST 2016
Thu Jan 21 15:50:47 CST 2016
Thu Jan 21 15:45:57 CST 2016
Thu Jan 21 15:45:48 CST 2016
Thu Jan 21 15:45:47 CST 2016

Thu Jan 21 15:45:46 CST 2016

RpcServer. reader=0, port=60020
RpcServer reader=8,port=60020
EpcServer.reader=8,pori=60020
RpcServer.reader=7 port=60020
RpcServer reader=6 port=60020
RpcServer.reader=5,port=60020
RpcServer.reader=4,pori=60020
RpcServer reader=3, port=60020
RpcServer reader=2 port=60020

RpeServer.reader=1,port=60020

WAITING (since 26mins, 54sec ago)
WAITING (since 31mins, 54sec ago)
WAITING (since 36mins, 54sec ago)
WAITING (since 41mins, 54sec ago)
WAITING (since 46mins, 54sec ago)
WAITING (since 1mins, 54sec ago)

WAITING (since 6mins, 54sec ago)

WAITING (since 11mins, S54sec aga)
WAITING (since 16mins, 54sec ago)

WAITING (since 21mins, 54sec ago)

Waiting for a call (since 26mins, S4sec ago)
Waiting for a call (since 31mins, 54sec ago)
Waiting for a call (since 36mins, 54sec ago)
Waiting for a call (since 41mins, 54sec ago)
Waiting for a call (since 46mins, S4sec ago)
Waiting for a call (since 1mins, 54sec ago)

Waiting for a call (since 6mins, 54sec ago)

Waiting for a call (since 11mins, 54sec ago)
Waiting for a call (since 16mins, S4sec ago)

Waiting for a call (since 21mins, 54sec ago)

6-5 HBase RegionServer FJ{EFAME

* T HBase % Web & 32,
© BAl, BEAREOBRAIEZZATETS K.
@ A G IEE T ALK KA T Web ¢ HBase #4BE e, 4ok, 2k, 7.
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6.1.6 BRS5HEIXH]

£ bin H 1 $44T /stop-hbase.sh A] 5 [4] HBase, 1T i & o AmziE, Frl ek
A2 HT L A AR SS

[root@www bin]# ./stop-hbase.sh
stopping hbase

[root@www binl# jps
24463 Jps

‘ MER | \

KA R XERTIHREN, PATAGES, 2 XHEN K.

6.2 HBase HIZEH4[RIE

SILFfERLA] . Table 5 Region #£7Y, A RZEH). EBTKIA | HBase 20, /&5E
PRI A SRR I RZ O N 2

6.2.1 ZHRERA

HBase H17%% ) %ij. HMaster. HRegionServer. Zookeeper ZH k. HH )% i ][] 42 FH
% ; HMaster £1 57 HBase ) 4= il 55551/ )% ; HRegionServer 1157 HBase P HAREHEAFAHL, a0
RN AaEE, WEIRFBAEAR; R 2o XEHE, WEEFT HDFS £
Zookeeper FT-SEi /RN HBase 1) & M5 IRA,  OR$F kST 5 2 10— 2k

HARAR IR ZOR W 6-6 FTas.

BAAThRe SR

(1) 2" ¥

HBase )% ' i id RPC 1773\ 5 HBase #H174C HL{5, FAAHE L Z % i [7] HBase
REER:, 1L fEB) Zookeeper BY H 1217 1] HMaster 2546 2 B 0] 1) 2 A4 HARNLT W — A~
HRegionServer i 5, )&, 1% HRegionServer T i & e F AR Bds A BGE K . 40 517 1]
EHERAPER, N EHH# M HMaster 4bFHL .

H i, HBase fi2fit | 2 Bl 11, SR & AN F A9 P U7 19 75 5K, 122843 11855 HBase Shell,
API. Thrift. REST. Hive %, IX%843% [114IR 750 m .

(1 HBase Shell: /& HBase H 247 LH, #ESCI HBase 19250 H ) #HE

2 API: HBase #2fit 12T Java [ API Zmfefe 1, X2 S HBase & i ¥ FH I
O, FHEEAESTEEN AU T Java JT &K 5T HBase HFIN A, LA el
BT MapReduce %5 il 55 4b PR & 2045 .

® Thrift: $&ft Thrft FAMER, TG RN il Al g fE 5 =, 40 PHP.
C++. Python %51/ [7] HBase.

.................................................................................................................. > O




Eﬁik%

%1 @m SRR T ek

ZooKeeper
ZooKeeper » =
ZooKeeper
HMaster
HRegionServer HRegionSetrver HRegionServer
=
HDFS HDES HDFS HDES
NameNode DataNode DataNode DataNode

[E 6-6 HBase BU4AREZEHY

@ REST: 2] REST ) HTTP API i{JJECtE Al LA& V7 ) HBase, X 5B RHIPEAR 1T
R IIHEFE

® Hive: 1&B) Hive ) SQL 574 PL A MapReduce 4bFRE /), 7F HBase H, A LA
fi4 Hive, fiBh Hive 2407 HBase F &4 .

MER

* T & P %3y,

© EHETALTHAZWNSARIES XL HBase LA, BEFRAR, ThFHKES
0 B & HBase & 32 T E,

@2 AL EETUUIFERE —ANETF Web 697404k HBase #EETHE E2 %, 2T
MySQL ¥ 45 PHPMyAdmin.

@ TTW4EBH T Hive P #9403 &, HF R0 IER T3] HBase, X%, TTVALIAH
Z_|8] &) BRA.

(2) HMaster.

HMaster 1] UL f#08y HBase KN, 1715~ HBase W S5E M, HEZE/EHWT.

O MFocdE U REIEREE, OFERIAEM A, RE . RIULE., ik
7 (8] 1 2 M EE

@ I EFETA ) HRegionServer 19 4, WIS A PPRE, TS WAl Bk, T



$6E A HBase

B, SEILY A a] ) B B

® M7 EH HRegion Xk, & — XM —1EZ 1 HRegion XIHHEL, &A™
HRegionServer 1 57 & # — 8L £ 1~ HRegion [X 1, HMaster 4 J& & L 5 73 BC W — > HRegion
MAZIRCE T W — 55 HRegionServer H; Xf T+ ) AU 1) HRegion X 31T 702 1 5511k
% 1] HRegionServer H 1) HRegion [n] HAth 17 f i F25% .

@ N TTE R e RS

® MEEFFSEH, WHEEHESE.

® 1515 Zookeeper ZEFEAZ H..

£ HBase 11488, 8%, HMaster ] ULHI B miA R, (HOU 1 WK AT 5, TH_IU\H
FrE WA R, Ad, 2WAEET, AARBE - ALTERSIRES, K
flr i B R & AL, ST A S E S =W AT ERFEY, BFET ARERK
fEist, it Zookeeper ZEFE IR ZSHLA, M A T A % H S 0 35 RS AL

MR
* F HMaster 5 HRegion.
(D HMaster ¥ &1z 4.5 5 HDFS 69 4 F 7 S/ TR — 6% £,
(2) HMaster 7 7w 447-ROOT-. meta &, BE@ENLEXHIKEAVER .
(3 HRegion 5z HBase # A 633 £ 1, ERAF@/NBEA .

(3) HRegionServer.

HReginServer 7] LLFEfi# 5 HBase 1) 514, 157 HBase WAMHEAFI TAE, Frfa %) dimkf
B 1 e 240352 5 B /E #0Fs % 21| HRegionServer . —#%, HRegionServer 1] EZ/EHUWIT .

O Blafifg. EIAH O/ £4is HDFS #Hi7REdE. HE. SR EA
ZL5E

@ HRegion & H. 177 EH‘ HRegion [{PRESLE . HIF. TS TAE.

® WAL(HLogr’-*’I_ﬂg 97 HEE BT, 75 HBase 1, AT MEUE EHiHEAeS
AHE, HHA ﬁﬁ%?‘ﬁﬁ%f’lﬁ

@ Metrics EH . TN E AR SR S5, BN AFER . Region iR 551K
.~ Compaction. blockCache %. M1 HBase Metrics 4k | Hadoop Metrics, Kl 353
. B, Ganglia 2 Mt 70, T /b0 TE

©® S5/t T RPC ZH, AMEAAPEIE IS B A,

® 5 HMaster 17 fis8 H. BfcsdE. LB SE8IIRE, 9% HMaster S
HAth 2 %7 HRegionServer 11 s A 5 R %%

@ 5 Zookeeper 2ERFAE T, TR A U EE T 1915 B DL RS PATAE S 1P

MR
% T HRegionServer.
O oA XI5 P 3Z 8, HRegionServer —#x#= HDFS %&£ #£49 DataNode £ F —%&

.................................................................................................................. >
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%1 @m SRR T ek

MEE,
2 #A> HRegionServer 7 & ¢4 % /~ HRegion.
® &/ HRegionServer 7 & 7T VA [ Bf /K48 % AN R $0 3% 69 74k

(4) Zookeeper.

Zookeeper 52 73 A7 AN HIE P AR S, T 90 A 0N HFE e e it — 83U IR SS, B
Google Chubby Tl H [ JR5EHL, /& HBase [ 8 5 5 % .

‘B AE HBase I FEEA/EH 0T

@ P 5/F I HBase F ol SEFHREE L

@  #rifl HMaster 5 sif9 =AU, A0 2] 3 HMaster 15 s HLE, 2l A& H
HMaster 17 5T, A2 HRegionServer 1 5

@ PrifFT HRegionServer 19 i B 265 T2k, 4251 HRegionServer 1 fi I
f&i , 3B 50 HMaster BE4T NN, & #LEAE A B0 2] HRegionServer 17 54 | £, 21 Il HMaster,
FHp[F) HoAth HRegionServer 15 54 47 HLITY) HRegionServer 17 i [f] HRegion 5 AT .

@ A et RPC k55w H

7E HBase H', it | —/ ML Web [fY] Zookeeper (RAS EX I UL H], 1% 00 [ LR 2, 1
] i bk 4 http://ip:60010/zk jsp, 1 A1 R A1 6-7 AT .

fr & | vmaglial <0010k s p W 3EE] | C ||Q ZF <ok wBE ¥ i 6 4 -
B BFwE | kmEmES [ wErE | | e ) Fes  REERE)

LR -

FEH-E-E! Home Table Detfails Lecal logs g Leve Oebug dump Metrics Dump HBase Configuration

Zookeeper Dump

Hiase is rooted at /hbace -
Active master address: 1723d9byllaz,cP088,1453362335582
Backup master addresses:
Region serwer holding hbase:meta: i723dabyllaz,6@828,1453362335228
Region serwers;
1z23daby1laz, G028, 1453352335228
Shb tion;:
Shb tion/peers:
Fhbasefreplication/rs
fhbasefreplication/rsfiz23debyllaz, 50RER, 1453362335228:
Quorun Server Statistics:
izz3daby1la7: 2181
fookeeper verslon: 3.4.6-1569965, bullt on 82/28/20914 89:89 GMT
Clients:
f121.48.136.284:58527[1] (queued=8, recved=25523  cent=25523)
f121,48.126.204:58528[1] (queued=8, recved=38188, sent=38188)
f121.48.135.284:58526[1] (queued=8, recved=28887 , cert=28887)
f121,48.126.284: 64548 [3] (queued=2, recved=1, sent=2)
f121.48.136.204:58525[1] (queued=8, recved=25573, sent=25577)
F121.408. 126 264 :58528[1] [quewed=0, recured=20521  semt=-20521 4
f121,48.126.264;58524[1] (queued=8, recved=42321, sent=41339)

aze/replics
asefreplica

Latency mindavg/max: &/8,/88

6-7 Zookeeper Dump T1H

* T Zookeeper & 5.

(O Zookeeper T AR T EFAFHHME L, BR—E2HELEFHF, LT UHFEL
HMaster. HRegionServer 7 % E.

2 Zookeeper EB I EF B R A FHA, XA THERFIERZ Y %/ Zookeeper T %
BN, EFHIEF ERT, wwRA 3P .50 Zookeeper, HF 2/ EF R, B A K
H; deRASATE, NEF IATEBEARS, BPARA.

-------------------------------------------------------------------------------------------------------------------
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6.2.2 HiFERE

HBase 7 (Table). 17(Row). 1T#E{H(Row Key). 7%li%(Column Family). #!/(Column).
fii A (Version). I (8] &k (timestamp)Z52H Al . HE PR AL 1] 6-8 Fira.

&
/\

T ir
T T
ITEME 7)1 ¥l 2 ITHR(E 7031 51|12

/R /R
%1 51]2 ¥1|2 5 51j2 ¥ij2
/X~ /X
HA1 fi A2 A3 FES| i A2 Fi A3
M || s || B i | | sdm | | HdR

& 6-8 HBase fI#iE{ER!

(1) #(Table).

sz HBase £(#i 17 f# /230, HBase nJ & X 2 ikEI3k, FokEdmR 2174

(2) 1T 51TH# Row & Row Key)s,

&40 AR 3L TAT AR, 11 HBase /&3 T 747N, El<key, value>#Lil, &
—ATIEHATE. 200, BMTEE —DNFERAS, UBAHPE A6, DL
R, KERKARERIT 64KB.

V7 1] HBase R i3, H el A AT 821 7775 2538, /F HBase H, f&fit | =
Py 8] J71%
® HATUFIM: JE AR AT EEAT UM .
® [X[a|{jinl: i e AT EEAE X Rl AT U7 M) .
® RN WX eRMEFHIT .

IMNETR
ATHE S HAE.

O #BE, —/MTEKETESE 100 F 7 AR, TRSERHE.

@ ¥aFm—mRBEOTAE—AL, Bz FARHE, TRGETMWMHE.
(3) ##%(Column Family)5 %1](Column).

7t HBase H, g5 0] 2 N71)%E(Column Famuly)#p%, BANFiGE H — e 2 51
MR, XS5FE4R 8 REEE EMA T SIS HE TIR KX A,

-----------------------------------------------------------------------------------------------------------------------
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@it ABCE BN AN HIFE A (income) FH T 5 WA (salary) . & A (bonus). F| 2t A
(interest)f4 il, 7EAEGR A E R, WREE X TWAR, LB =7t m—1
KHEI =4 1MfE HBase 8, Witifal LLE L — A% income, FIA —=#(/)72 income
i B H =%, B T# U income:salary, * 4 I N\ income:bonus, FJE U A
income:interest, MZFEIAH AL H, BE#:/E HBase £ —%], FEILIGE LY FHATE,
A AL 1]

HBase [117 [a] 42 1]« Zis 47 0 & 2 T AU X AN LAl 1), #7551 2 18] 7] 5 A2 70 A FEAS
| I E AL By, R, ZEREUTPERE, T E O ME L I A TR [F) — Al i .
Ak, fEE—HEEPIARTIAT, 7TUAAEARTS], 55584 R] LLIe i B B#d H

flan, AFTERKRE, BITEER D2 ER, GEERN G T E)HiG=6 Kb
BRI (stock), HSEIC REYEEE T B H B R4, {HE HBase H LKA, &
—ATRE—A 0 T, AN T E A2 U 1 53 TR M 4T $2 2 income:stock %1 &2 #H
KA, BPal5e st N IR, M EZiE A .

MER

£FF%: @F, —A HBase AFBEAKSANF%, FULYAlkH, HEIFHHK
F225] 3 451K,

(4) HRA(Version). I [H]#k(Timestamp)-5 %4 (data).

HBase E 5 NI (FI0] [ N CHE, &R B =M —> 64 A8 R%L, nrblg
R EFEAN, WAEHERRE. S DEEKIT. 5, BRI EE 5
B S — IR RS, BT IR — BER AT LA 2 DR RS, AS R8s i A 2 [a] i i
i (VAT HE P, ol BHEE ST, AP U5 e —A7 3 —F, BN 2R BB $E A 1)
NZE, TEE<ATEE. F. RRARS>ATLATS R FE—AT . BE—F148 e I 1] i 40 -

flgn, FHXF R Tk =, B TRICABR AN, RATATLLE 2014 $#£58—1K 20000;
2015 $£42—1X 25000; 2016 #E4Z—X 30000; 5 2016 “E /717 income:salary “F BB, iR [A] 1]
25 08 30000, G0 HEARATAR T 2015 FIBN K, 7E HBase WA fai B, UG EE7 ) 150
ERAS, BIATR[E] 2015 R o0, WEAR ARG G R BEIRE, MSHNE R, &
BANEL— D THEIARI I 215 B3

MER

% F .

O HFFTTARLE A, @138 Z 54 HColumnDescriptor 7T vA & L &/>51 3% 49
RN, RS,
@  RRAECT A LR MR R AR L — A e R AR B AT 4.

(5) nfil: HBase B4 frY.
LEE AN TR 5 TUCN RG], 3 6-3 45 T 7F HBase " 132 5B A4 7L
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< 6-3 HBase IR TWA TR

Stafflncome &
1THE Bfia) & income %1|3%(column family)
(Row Key) (TimeStamp) salary bonus interest stock
(R ID)
A T7 30000 12000
13 25000 3000 1000 10000
T1 20000 2000
B T6 10000
12 6000 3000
C T5 8000 1000 2000

X EidEdER, AU

©  HIEREXPT — K e MR, S2brs |, HBase JH 8 RA T Ewli 2 —
EKAE] <o

@ FHa R EEE E AT A — X OE AR TR A ], AT DR AR T R
ALY, BeAh, BdER AT ARG SRR R EAE S, EAE Y.

@  HaRME X LA T ID N7 e, @i AR G T ID, e e 3 AR idx, 3K
WA, 2l B R IC K, WAl A R TR AU, i [Bl#){E N<salary:30000,
bonus:3000, interest:1000, stock:12000>, B 2 T. i) Bt 5 % A i& [8] {5 A <salary:10000 ,
bonus:3000>, 51 T. C BT A W AIR [5]{E <salary:10000, bonus:1000, interest:2000>.

@ EE AR, ATLLEME B AT AR SRR E R, BOE AR S TE L,
BV Ry DA S AT OB 5 0, IXFALIAS B, B8 22 A DR 254 BE i 0% B8R A 1 v R H) B9 %2

A ] @

6.2.3 YIIETENE

418 19 2 T 8 3 R Gt = Bl oG B0 R AWK, mim s = S5 YEREM 7
[P11a] 8, 7F HBase R MVEAFAEH, KM 7 XIS, Bl HBase P KRN NG —
MX I (Region, H T RAFEIRFR K BOES EHE, WA EIRRF1ET1T), MESE
EII, SWIRD A A AN X, EELAF N, Region 2= # 47 i 2 AN [A] 1
HRegionServer I, JERK 1 70 AT s A7 i A5 =X

f£ HBase #, —ik&n] I Z A EIA R RS %5 L) Region #Jik, HBase 3.
HRegion. HRegionServer 2 [8] ¢ R 0] 1] 6-9 KR =

W B 5K 2 42 AT #E X 3K 2 B ASE Y Region, BFAN Region 73 A 20 AF i 2 A [F] (1
RegionServer Ik 5525 b o X5 F P B U5 75 2K, #R 98 Pras A AT 85, 2 2 21 BT 7 7] ) Region
{7 & 1) F AR HRegionServer, 1 J5 il it 51% HRegionServer 22 H., SRECEARRIEHE(E B .

ST XA SRPAFE T L], — 7 iRk T R EGE E B MEY R, Wi R
HAREFIE(TB /542 PB 2%)18 1 i AAHXS W 20 & 1] HRegionServer k5545, Bl a2 5 EE

"‘}““m.
] p 2
o 1”!'-_1-!"
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MBI R e i

9 1
Ky H—Jam, BT AAARREE A B2 5 HRegionServer #1711, 1%~ HRegionServer
Fhig— EE =) Region, Kk, 18111 HRegionServer 5t AJ LAHE L BE AR I A U7 7] i

KEY : 000-100 Regi on
KEY : 101-200 A Server
1
KEY : 201-300
% (Table) KEY : 301-400 _ HRegion
KEY « 401-500 Sei;er
KEY : 501-600
KEY :601-700 Region
Server
KEY : 801-800 3
& 6-9 REFHHRE
(1) FFIRTIER.

7E HBase A M MR ER, — M 2&-ROOT-; H—/ /& meta, XPTKRIFIEH, &L
% HBase H 44 F-0t, HH, -ROOT-FE A7 fiff meta FH 1] Region 1/ B 15 5 ; .meta KA
HBase H Fr A H 77 25 # 11] Region f7 E15 B -

F IR RCR W 6-10 B

.metafE

~ROOT-# BEr#1 %5l
(X34 40)

.metaF@Fm 5| (v E Fi %% 2 %5
ZooKeeper il C X e 4377 )

H P73 %9
(X 404

Client

& 6-10 HuEihoREER

-ROOT-IPJA7 AL B H Zookeeper i3, X FH BV HEK, HLAM-ROOT-E, 7
BT 0] 1) B s R AT TAEWE A meta R, IR 5 25 B RN B ) meta 3%, REUH PR R 1Y
X 38 o A i GG, I X AT 88 ME , IR EC A AR A7 TR PE ) HRegionServer, 3% /5 25 17 )
HRegionServer, 3k#/E £

HBase [HllnE PB ARG L )1, XL KT Region 12 &E WAk ifs &,

%% > Region, 1XYE Region [AIFE2 A7 2 A [Y) HRegionServer |-, Xf 1 H 7 A %L
PEUG ], AU A T B E A meta 3%, AR SAER 2, KL, HBase | AHY
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-ROOT-H T 17fif meta [] Region 734015 &, [N, A TIEFERE, LA FEE R E X meta £
& G| Bl A SFF Ak, -ROOT-% 1—4> Region 41/

-ROOT-. .meta FMHH&EA AL, 1T7HHEH tableName. regionStartKey. regionld.
replicald %5{5 BL4H Ak, A% H— info 4Lk, info 71/7% i1 regioninfo. server. serverstartcode

— 2 k. Forh, RegionInfo 1|47 TR X I fiiid {5 5., H1 regionld. tableName, startKey . endKey

offline. split. replicald Z52H ili; server #1474 W [) HRegionServer ik 55 %%, £35S 5. server
5 port; serverstartcode Xf MBS [E]{5 &, A HReglonServer 1] )3 shis () 8 .

HBase ¥ .meta A7 (T 1 44 25 [6] hbase #, B LLEIL W T 2 AE HIusM:

hbase (main) :105:0> describe 'hbase:meta'
DESCRIPTION
ENABLED

'hbase:meta', {TABLE ATTRIBUTES => {IS META => 'true', coprocessor$l =>
'|org.apache.hadoop.hbase.coprocessor.MultiRowMutationEndpoint|536870911
|'}, {NAME => 'info', BLOOMFILTER => 'NONE', VERSIONS => '10', IN MEMORY =>
'true', KEEP DELETED CELLS => 'false', DATA BLOCK ENCODING => 'NONE', TTL
=> "FOREVER', COMPRESSION => '"NONE ', MIN VERSIONS => '0", BLOCKCACHE => "true',
BLOCKSIZE —> '8192"7, REPLICRTION_SCOPE => '0"}

1 row(s) 1in 0.0240 seconds..

W1 scan 2 A LLfAH info HFEH RIS HIE S, W FoR:

hbase (main) :108:0> scan 'hbase:meta'

ROW COLUMN+CELL

hbase:namespace, ,1451358713278.2da column=info:segqnumDuringOpen,
timestamp=1453362348280, value=\x00\x00\x00\x00\x00\x00\x00\x05
d5136e3f76dabl2bccd/6c213121b.hbase:namespace, ,1451358713278.2da
column=info:server,

timestamp=1453362348280,
value=1723d4byllaz:60020d5136e3f76dabl2bccd76c213121b.hbase:namespace,,
1451358713278.2da column=info:serverstartcode,
timestamp=1453362348280,
value=1453362335228d5136e3f76dabl2bccd’/6c213121b.

testhbase, ,1453080469131.0c3da%9dl> column=info:regioninfo,
timestamp=1453080469185, value={ENCODED =>
0c3da9dls4163bbb2bl06ae8/8acc9cc,

4163bbb2bl06ae878acc9cc. NAME =>

'testhbase, ,1453080469131.0c3da9%d154163bbb2bl06ae878acc9cc.', STARTKEY
=>'"', ENDKEY => "'}

testhbase,,1453080469131.0c3da9dl5 column=info:segnumDuringOpen,
timestamp=1453362348279, value=\x00\x00\x00\x00\x00\x00\x00\x05
4163bbb2bl06ae87/8accY9cc.testhbase, ,1453080469131.0c3da%%dl15
column=info:server,

timestamp=1453362348279, value=1723d4byllaZz:600204163bbb2bl06ae878acc9cc.
testhbase, , 1453080469131.0c3da9dlb column=info:serverstartcode,
timestamp=1453362348279, value=14533623352284163bbb2bl06ae878acc9cc.

7t HBase i —5K namespace 3%, X5KKFI/EH 2171 HBase AT H iy 44 25 (8] Y G 2L
JE1E 2, BRIAFT, HBase 2= hbase. default Fi w42 4% (8], &I 555#%E BT

hbase (main) :110:0> describe 'hbase:namespace'

DESCRIPTION

ENABLED

'hbase:namespace', {NAME => 'info', BLOOMFILTER => 'ROW', VERSIONS =>
'10"', true

.................................................................................................................. >
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IN MEMORY => 'true', KEEP DELETED CELLS => 'false', DATA BLOCK ENCODING =>
'NONE', TTL => 'FOREVER ', COMPRESSION => 'NONE', MIN VERSIONS => '0',
BLOCKCACHE => 'true', BLOCKSIZE => '8192 "', REPLICATI@&_SCOPE => '0"'}

1 row(s) in 0.0280 seconds

hbase (main) :111:0> scan 'hbase:namespace'

ROW COLUMN+CELL

default column=info:d, timestamp=1451358714056,
value=\x0A\x07default

hbase olumn=info:d, timestamp=1451358714080,

value=\x0A\x05hbase
2 row(s) 1n 0.0110 seconds

(2) HRegion.

¥/~ HBase Z2 £+, 55 &5 HRegionServer 2 171i % /> HRegion(H+Region VA [X 73 4 HBase
[f) Region), X% HRegion A] LK T 2 MK . HReglon 1E AL B G A 50, B
HMemcache(Z% 47 3C4F). HLog( H &30 44). HStore(¥5 A A4 =5 4r 40 i . HLog f£/i H & (S
B, HTHERRSE%E; HMemcache 175 ZA7 s, F T 2ds B8 UL Z 4 45 1) ; HStore
FEIFF A S s, F T 5 A 1

7f HBase /', HRegionServer. HRegion. HMemcache. HLog. HStore 4 B [A] ] % &
bt 6-11 fros.

HRegionServer

HRegion HRegion HRegion

HLog HStore HMemeache HLog HStore HMemcache HLog HStore HMemcache

& 6-11 4)IB7FHEESR

TSR E AR, S AR, JofE HMemcache A JoAH [RGB HT G K, anfg
MR M s, MSEE HLog 5 AHE, MEE A%E HMemcache H, HMemcache
fE—E AN, 25 AW 2515 KR 2 HStore #1, 1 HStore 7ESE#EH 5 HDFS
AZH, M EAERFRFAME A

6.3 HBase B4 SLEk

HBase Shell +% Kk 2dn 24250 £ BAEEM A, TH. BUREmS, X aps Xt
T 538 35 HBase 2 3E 5 o8 1.



$£6% f{tH HBase

6.3.1 #hid

HBase $&fit | /LRI 4, 3518 H(general). DDL. DML. i % %¥8] (namespace). L.

H.(tools). M (snapshot). % 4= (security). P FIALFRZE(visibility labels) & ffill (replication) %
R A M HAAEHWE 6-4 Fras. IX8ear4al LA Bh4E BE 5 $4E HBase 4E5f .

F< 6-4 HBase @S9 %

S E H
if oS AAEmA, W HBase A, HBase XEIRE
DDL B SOE S, WRIE S BX. MBR
DML BARRIE S, dkmdy. Bok. MBr. S50
i 44 7 |] KIS HASE, W, —/ana T a2k
TH HBase 1.H, H T H, WiH% Region %
TRAR HBase P, WIfIFRORAR ., G PRAg
2 o PR S AR, W ReBUR . [RIRAUR
A AL PRAE HBase ]/ 8 A5 B HIR PR, s b2
2 1l T RVE L, g g MHIER T R Bl Z, 1 AT hbase replication ARZSZUE N true

£ HBase Shell 4 N help 74, A LAEFH Frf 0 B L FrJE a2 5 5 .

hbase (main) : 005:0>help

COMMAND GROUPS:
Group name: general
Commands: status, table help, version, whoami

Group name: ddl
Commands: alter, alter async, alter status, create, describe, disable,

disable_all, drop, drop all, enable,_énable_all, exlists, get table,
15 disabled, 1s enabled, 1list, show filters

Group name: namespace
Commands: alter namespace, create namespace, describe namespace,
drop namespace, list namespace, list namespace tables

Group name: dml
Commands: append, count, delete, deleteall, get, get counter, incr, put,
scan, truncate, truncate preserve

Group name: tools

Commands: assign, balance switch, balancer, catalogjanitor enabled,
catalogjanitor run, catalogjanitor switch, close region, compact, flush,
hlog roll, major compact, merge region, move, split, trace, unassign,
zk dump

Group name: replication
Commands: add peer, disable peer, enable peer, list peers,

list replicated tables, remove peer, set peer tableCFs, show peer tableCFs

Group name: snapshot



L o T

Commands: clone snapshot, delete snapshot, 1list snapshots,
rename snapshot, restore snapshot, snapshot

Group name: security
Commands: grant, revoke, user permission

Group name: visibility labels
Commands: add labels, clear auths, get auths, set auths, set visibility

T HE—2025, % help ‘groupname’, F] & FH1Z 7 KA, WEE general 73 J5 11
fi H -

hbase (main) :032:0> help 'general'

Command: status

Show cluster status. Can be 'summary', 'simple', or 'detailed'. The
default is 'summary'. Examples:

hbase> status

hbase> status 'simple'
hbase> status 'summary'
hbase> status 'detailed'

Command: table help
Help for table-reference commands.

TR 2, i help “command”, 7] &F H BEARTfEHEZ:, #l0, 25 grant @y
2 HIATH -

hbase (main) :013:0> help "grant"
Grant users specific rights.

Syntax : grant <user> <permissions> [<table> [<column family> [<column
qualifier>]]

permissions is either zero or more letters from the set "RWXCA".
READ('R"), WRITE('W'"), EXEC('X'), CREATE('C'), ADMIN('A'")

For example:

hbase> grant 'bobsmith', 'RWXCA'
hbase> grant 'bobsmith', 'RwW', 'tl1', 'fl', 'coll’
hbase> grant 'bobsmith', 'RW', 'nsl:tl1', 'fl', 'coll'

6.3.2 #REIE

M HBase 0.98 it AT 46 3 ¥ iy 44 45 [6] (namespace), iy 44 775 8] H 1% HBase H )R 217
WHRE I, R T 154 DBMS H &8s FEIRBES, — N Eds FE L n] LU 2 9k 3k, [F]3, 7£ HBase
ar s mE, TV ZakER .

HBase iy 4 7 (A a2 035 : A SR e E. MikR. Sk,

(1) Glgar4 .

¥ create namespace 7=, &R 4 2 EIFI AR, A LETE —AN8riar 42 25 06], 1X
B G E— 144 A bigdata [Py 44 25 [H] -

hbase (main) :008:0> create namespace 'bigdata’
0 row(s) 1n 0.0280 seconds

--------------------------------------------------------------------------------------------------------------------
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(2) EEWHATM.

f§ H list namespace fir%, B LLFIH ST BT A B dr 4 456 . 78 HBase ', BLAHI 744 %8
[ P, — 72 hbase, #& 59t N & 1, T 477 meta.namespace P5K3; 75— default,
X TERCA R E dr A S AR, BOAEZUCE 2 default 7 44 23 (8] .

hbase (main) :009:0> list namespace
NAMESPACE

bigdata

default

hbase
3 row(s) 1n 0.0680 seconds

list namespace i % J5 0 ] LAFR g 2 7[R 44 0K, TR &R 457 & 1 W 3Rk 0 1 ar 44 =
8], i, G4 a6 big, SAJE IR A X AE A L AT big By
44 7% 18] :

hbase (main) :015:0> create namespace 'big'
0 row(s) 1n 0.0270 seconds

hbase (main) :017:0> list namespace 'big*'
NAMESPACE -

big

bigdata

2 row(s) 1n 0.0110 seconds

3) EFEmATMETIER.
list namespace tables @& %I| 48 €y 44 ST MR MTE . #li, FH2SE] hbase
i 44 20 (A P B BT A7 3%

hbase (main) :020:0> list namespace tables 'hbase'’
TABLE
meta

namespace
2 row(s) 1n 0.0310 seconds

(4) EFHmATEEIA.

describe namespace iy % H T A H 15 € fn 4 T H B AR . W1, &%F 200 hbase fr 447
EIREFPAY ENSE:

hbase (main) :021:0> describe namespace 'hbase'

DESCRIPTION

{NAME => '"hbase'}

1 row(s) in 0.0170 seconds

(5) fEddrsa=sial.

alter namespace % H T2 A 24 7 8] @ 1, A2 i) 77 AT LA ¥ E — AN @ 1 UL L & 1%
{6, Al LLEBH— etk

X H N bigdata € AN EMEE S, WOERIFUN {METHOD=> set’, ‘key’=>‘value’},
{£ key 5 value FIHFEEUE @4 M EVE(E:

hbase (main) :024:0> alter namespace 'bigdata', {METHOD => 'set', 'memo' =>

'big data'}
0 row(s) 1n 0.0930 seconds

.................................................................................................................. >
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%

hbase(maln]:O25:O>alter_namespace‘higdata‘,{METHOD=¢>'set',‘createtime‘
=> '2016-01-30"}
0 row(s) 1n 0.0330 seconds

hbase (main) :026:0> describe namespace 'bigdata’

DESCRIPTION

{NAME => 'bigdata', createtime => '2016-01-30', memo => 'big data'}
1 row(s) 1in 0.0100 seconds

%E@&fﬁa % E BT, F N {METHOD=> unset’, NAME=>‘key’} , 1& & HUIH ) J@ 14 4 ,

hbase (main) :029:0> alter namespace 'bigdata', {METHOD => 'unset', NAME =>
"memo ' }
0 row(s) 1n 0.0250 seconds

hbase (main) :030:0> describe namespace 'bigdata’

DESCRIPTION -

{NAME => 'bigdata', createtime => '2016-01-30"}

1 row(s) 1in 0.0120 seconds

O ESEASIE

drop_namespace 2 Ja ERE M BRI aw 42 2516, PATEEN S, BIAT DA BR4E € i dr 44 =
8] X R FEEENE, MERET, frdaasm) BEEEAER, WRGATEAEE, WEET
ERERMIER G, FRRAT I B 44 25 (B A AR

IX BLHRATIAH 45 1 44 4 F] big:

hbase (main) :036:0> drop namespace 'big’

0 row(s) 1n 0.0160 seconds

hbase (main) :038:0> list namespace
NAMESPACE

bigdata

default

hbase

3 row(s) 1n 0.0140 seconds

6.3.3 XREHE

HBase [ & FAT N T AT 2 2F) DDL 474, B & X | AR L ElE, pfE#R
FIE)E . e, REH. BRI, itEEH SHREZ.
% 6-545H 7 DDL fn A i B,

#=6-5 DDL#SER

i 2 A £ B
alter B, aEn. MERyIE. BXURgEE
alter async B Em @M, 1 MAX FILESIZE. MEMSTORE FLUSHSIZE. READONLY /!
DEFERRED LOG FLUSH %
alter_status BERIRE, WME R X I
create ek, fRERMAE. £4. mawEE—kE
describe MiRE, BEIRERNEN
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gk
L= £ H
disable iFHAE, RiaERE e
disable all tFHREESITA R, CFRFLLENRIAAGRIRE S
drop MR, WIFRTEERIR, B kiR
enable Ja %, RiaE RS H
drop_all MBI EE ST AR, XFFUAENRAAGRERES
enable all JEHfEEE G A R, SCRFULENEREAGRIERES
exists BA R BT
get_table SRR E AR M TR FT
is_disabled AW 2 B 15 H
1s_enabled FI W1 2% 22 15 e
list A1) 9 E 2R S B
show filters EELIESS
(1) fAlEEE.

i create ip R AE O —TKER, FHEMENSEBFERAI. JIRAF. a2,
BRI EIEE AT L2 W LR .

Q) create ‘FTHRFK . FELFR 17, HFEATK 2>, FIiEAFE N .

@  create ‘i A A AR AR, BUFEAFR 17, FUFRAIK 27, FIRAFEN .

B create ‘KA, (NAME => ‘Fl|iE 4 FK 17, NAME => %1754 % 2°, VERSIONS => 1,
TTL => 2592000, BLOCKCACHE => true}, AJLMEERIISEUE R, WHAEE. TTL £.

N EHKIF)E T default fr 4470, XEHEMANERIEMKEK. —iK2 R TE
B3 emp tb, HJET bigdata fy 5], A =PAi%K, —AEEARSGE basic, — M EILA
{5 & income, — N2 TAEE S work; 7 —7K/2& R T 5 %)X emp sign tb, H— Nk, %E)
& 5 sign.

hbase (main) :012:0> create 'bigdata:emp tb', 'basic', 'income', 'work'

0 row(s) 1n 1.6340 seconds

=> Hbase::Table - bigdata:emp tb

hbase (main) :013:0> create ‘bi&data:emp_sign_tb',
{NAME=>'sign' ,VERSIONS=>'3"}

0 row(s) 1n 0.2210 seconds

=> Hbase::Table - bigdata:emp sign tb

hbase (main) : 014:0> list_namesﬁace_fables 'bigdata’
TABLE

emp sign tb

emp:tb B

2 row(s) 1n 0.0190 seconds

1L describe 7%, BEWS B RKIVIGEM . A F b IHIGI R 1 P 7K 2% 1) 46 44 DL 2 2 |1 R
PPRESE S, W 6-12 Fx.
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hbase (main}) :025:0> describe 'bigdata:emp sign tb'’
DESCREIPTICON ENAEBLED
'blqdata emp sign th', {NAME => '31gn', BLOOMFILTER => 'ROW', VERSICNS => '3', IN MEMORY =» '"false', KEEF DELETED CEL true

L5 =»> "false', DATA BLOCK ENCODING => 'NONE', TTL => 'FOREVER', COMPEESSION =X " ONE' , MIN VERSIONS => '0', BLOCKCACH

E => "true’, ELDCKSIEE == '"EhL36" EEFLICATION SCOFPE =X 'ary
1l rowi=s) in 0.029%90 seconds

hbase(main) :026:0> describe 'bigdata:emp th'

DESCEIFTION ENABLED
'bigdata:emp th', {NAME => 'basic', BLOCMFILTER =- 'ROW', VERSIONS => '1', IN MEMORY => 'false', KEEP DELETED CELLS = true
> 'false', DATA BLOCK ENCODING => 'NDNE', TTL => 'FOREVER', COMPRESSICN => 'HGHE', MIN vERSIONS =Z 'D', BLOCKCACHE =>

'true', BLOCKSIZE => '65536', EEPLICATION SCOPE => '0'}, {WAME => 'incoms' ‘ BLOOMFILTER => 'ROW' , VERSIONS => '1', I
N MEMORY => "false', KEEF DELETED CELLS => 'false"', DATA BLOCE ENCODING => "NONE', TTL => "FOREVER', COMFREESSION => '
NDNE', MIN WERSICHNS = 'D', BLOCKCACHE => 'true’, BLOCKSIZE => '65536° REPLICHTION SCOPE => "0"}, IHHME =>» 'work', B
LOCMFILTEE => 'BOW', VERSIONS => 'l1', IN MEMORY => 'falae' HEEP_DELETED_CELLS =2 'false', DATA BLOCK ENCODING => 'NO
NE', TTL => 'FOREVEER', COMFPEESSION => ‘NONE', MIN_?ERSIOHS =» "0", BLOCEKCACHE => 'true', BLOCESIZE => '65536', REPLIC
ATION SCOFE => '0")

1l rowi=) in 0.0360 seconds

&l 6-12 EHFERNGHIER

I & 6-12 AT LLE ) HBase X TR B o ZdE A kg =0, O FAER#HiA, &
MEAETEMEEE. L emp tb 1Y basic ik ARG, HAEF i i @RS B A
JEANHE R g :

(NAME => 'basic',

BLOOMFILTER => 'ROW',
VERSIONS => '1°',

IN MEMORY => 'false'

KEEP DELETED CELLS _% rfalse’
DATA BLOCK ENCODING => 'NONE',
TTL => 'FOREVER',

COMPRESSION => 'NONE',

MIN VERSIONS => '0',
BLOCKCACHE => 'true'
BLOCKSIZE => '65536"',
REPLICATION SCOPE => '0'}

% 6-6 25 T IXLEMEERREN, THEX/ER G, o] LESERR T/EHF R K2
HATRE -
T 6-6 FTINFEMSHIEE

B M & £ H
NAME A1 44 B
BLOOMFILTER Je AT A Bk g€, nT A S H, 178 NONE
VERSIONS AR, e, BN 1
IN. MEMORY AR RAFAENAT, F TIRFHERE, true NIRAT, false NAGRAT
KEEP DELETED CELLS (R B8 I BR S oCHE I B, true NIREE, false NAVRHE
DATA BLOCK _ENCODING ot g g 77
TTL B AR 8], PAONED, BRI A
COMPRESSION FE4a 5, BOATLIEYE, N F#ERCEE, I H Snappy & 46 Hi%

MIN VERSIONS /DA EEE, BN 0
BLOCKCACHE & &g AR R AT

BLOCKSIZE SCHEAERE B KA
KR SHTEE, By 0, JAEIE; 1R, ATFHER HBase S5
AT 5O )25 52

REPLICATION SCOPE
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H MER H

TTL £ MIN VERSIONS

@ TTL # 0, # MIN _VERSIONS # 0, W 2| #/5, HBase 4 @ )Mk A 144235,
B bk B o 2aE .

@ TTL % 0, % MIN VERSIONS %4 1, W25, ZKA ARG 0T I8] 37 69 303%.

(2) Bk

Wi alter 4%, AILUMECRIIEN, Bolpvel, SEHFEMRNEEEE. RINER
Hrig. MRS

B HIEET TR

O BUHE—JEYE: alter “fr4a 7% 8- £ 4 F8°, METHOD => ‘table att unset’, NAME =>
‘JEMEAFR

@ WEXE BN alter ‘dr & FH:F L, METHOD => “table att’, NAME => ‘J& {4
R

3 BMEREEM: alter ‘frA 0T/, B4,

@ B FEYE: alter ‘LT HE:FLIK. NAME => @14 1 sliyHELK 1,
METHOD =>#:/E%5°. NAME => ‘J@8 1 4 2 s A4 75 22, METHOD =>3:{E 15,

X HELA emp tb KHI basic F1) %, G IHLMRARFE AT N 3, TTL (B 1000 2,
anr AR

hbase (main) :002:0> alter

'bigdata:emp tb' ,NAME=>'basic' ,6 VERSIONS=>'3',6K TTL=>'2000"'
Updating all regions with the new schema. ..

0/1 regions updated.

1/1 regions updated.
Done.
0 row(s) 1n 2.6370 seconds

AR IR IRCR I 6-13 Fros.

hbase (main) :008:0> deacribe 'bigdata:emp th'

DESCRIPTION ENABLED
'pigdata:emp tbh', {NAME => 'basic', BLOOMFILIER => 'ROW', VERSIONS => *3', IN MEMORY => "false', KEEP DELETED CELLS => 'fa true
lse', DATA BLOCK _ENCODING => 'NONE', TTL => '2000 SECONDS (33 MINUTES 20 SECONDS)', COMPRESSION => 'NONE', MIN VERSIONS =>

'0', BLOCKCACHE => 'true', BLOCKSIZE => '65536', REPLICATION SCOPE => '0'}, (NAME => 'income', BLOOMFILTER => *'ROW', VERS

IONS => '1', IN MEMORY => 'false', KEEP DELETED CELLS => 'false', DATA BLOCK ENCODING => "NONE', TTL => 'FOREVER', COMPRES
SION => "NONE', MIN_VERSIONS => '0', BLOCKCACHE => 'true', BLOCKSIZE => '65536', REPLICATION_SCOPE => '0'}, {NAME => 'work
', BLOOMFILTER => 'ROW', VERSIONS => '1', IN MEMORY => 'false', KEEP DELETED CELLS => 'false', DATA BLOCK ENCODING => "NON
E', TIL => 'FOCREVER', COMPRESSION => 'MONE', MIN VERSIONS => '0', BLOCKCACHE => 'true', BLOCKSIZE => '65536', REPLICATION
SCOBE => '0'}

1l row(3) in 0.0530 seconds

6-13 EXEHIFREH
WA LLUETE — A%, X ARG emp sign tb FHTEE — A% test, W1H Aok

hbase (main) :010:0> alter 'bigdata:emp sign tb' , NAME=>'test'
Updating all regions with the new schema...

0/1 regions updated.

1/1 regions updated.

Done.

0 row(s) 1n 2.1680 seconds

.................................................................................................................. >
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AR 5 ARt & 6-14 B

hbase (main) :011:0> describe 'bigdata:emp sign tbh'
DESCRIPTION ENAELED
'bigdata:emp sign_tb', [NAME => "sign', ELOOMFILIER => 'ROW', VERSIONS => '3", IN MEMORY => 'false", KEEP DELETED CELLS =» true
"false', DATA BLOCE_ENCODING =» 'NOWNE', TIL =» "FOREVER', COMFRESSION => 'NONE', MIN VERSIONS => '0", BLOCKCACHE =»> "true
', BLOCKSIZE => "&5536', REFLICATION SCOPE => '0'}, {NAME => 'test', BLOOMFILTER => "ROW', VERSIONS => 'l', IN MEMORY => °'
false', KEEP DELETED CELLS => 'false', DATA BLOCK ENCODING => "NONE', TIL =»> 'FOREVER', COMPRESSION => '"NONE', MIN VERSION
5 =»> '0", BLOCKCRCHE => 'true", BLOCKSIZE => '65536", REPLICATION_ SCOFE => '0"}
1 row(s) in 0.0350 seconds

& 6-14 {8 /aRIFREEH
PR emp sign tb FHHE 15155 test, WK Fiow:

hbase (main) :012:0> alter

'bigdata:emp sign tb' /NAME=>'test' METHOD=>'delete'
Updating all regions with the new schema...

1/1 regions updated.

Done.

0 row(s) 1n 1.1500 seconds

AR fE AR & 6-15 B

hbase (main) :013:0> describe "bigdata:emp sign_th’

DESCRIPTION ENABLED
'bigdata:emp sign tb', [NAME => 'sign', BLOOMFILTER => 'ROW', VERSIONS => '3', IN MEMORY => 'false', KEEP DELETED CELLS => true
‘false', DATA BLOCK ENCODING => 'NONE', TITL => 'FOREVER', COMPRESSION => 'NONE', MIN VERSIONS => '0', BLOCKCACHE => 'true

', BLOCKSIZE => '65536"', REPLICATION_SCOPE => '0'})

1l row(s) in 0.0380 seconds

6-15 fEERIFRE

A MEER R, B R AR 3, BUERIVEE SR B0, K emp_sign_tb &4
R, BOE — A ik KA S 8] O 128MB, AR IR R flrss:

hbase (main) :039:0> alter async 'bigdata:emp sign tb', READONLY
Updating all regions with the new schema...

0/1 regions updated.

1/1 regions updated.

Done.

0 row(s) 1n 2.1140 seconds

hbase (main) :041:0> alter 'bigdata:emp sign tb', METHOD => 'table att'’,
MAX FILESIZE => '134217728'

Updating all regions with the new schema...

0/1 regions updated.

1/1 regions updated.

Done.

0 row(s) 1n 2.1390 seconds

AR fE IR R an & 6-16 Fras.

hbase (main) :042:0> describe 'bigdata:emp_sign_ tb'

DESCRIETION EMABLED
'bigdata:emp sign th', [TABLE ATTRIBUTES => [MAX FILESIZE => '134217728"'}, [NAME => 'READONLY', BLOOMFILIER => 'ROW', VERS true
IONS =» "1", IN MEMORY =» 'false', KEEP DELETED CELLS => 'falsze", DATA BLOCK ENCODING => 'NONWE', TTL => "FOREVER', COMPRES
SION => "NONE', MIN VERSIONS => '0', BLOCKCACHE => 'true', BLOCKSIZE => "65536"', BEPLICATION SCOPE => '0']}, [NAME => '"sign
, BLOOMFILTER => 'ROW', VERSIONS => '3', IN MEMORY =» 'false', KEEP DELETED CELLS => 'false', DATA BLOCK ENCODING => 'NON
E', TIL => 'FOREVER', COMPRESSICN => 'NOME', MIN VERSIONS => '0', BLOCKCACHE => 'true', BLOCKSIZE => '65536", REPLICATICN_

SCOFE => '0'}

1 row(3s) in 0.0460 seconds

6-16 1Zei/aRIFREEH

(3) FREFEH.
1L enable. disable w74, T LAFEHIRIPIRE, W—5KE MG HalfFH; enable all.
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disable all ay4 AJ 1% —HRSATES], XL CFRFIENERIAR.
i, K% emp sign tb =, RIFHEHH, BEWT:

hbase (main) :006:0> disable 'bigdata:emp sign tb'

0 row(s) 1n 1.6930 seconds - N

hbase (main) :008:0> is disabled 'bigdata:emp sign tb'
true
0 row
hbase
0 row
hbase
false
0 row(s) 1n 0.0210 seconds

WRE N —HR WAL, KHIEWREAX, BTN emp MATERISGH, REHEE
A, e FOX Bk s BN RIA S 512 emp.®):

hbase (main) :035:0> disable all 'bigdata:emp.*'
bigdata:emp sign tb
bigdata:emp tb

s) 1n 0.0310 seconds

main) :009:0> enable 'bigdata:emp sign tb’

s) 1n 0.2550 seconds - -

main) :010:0> is disabled 'bigdata:emp sign tb'

g e gp—

Disable the above 2 tables (y/n)? y
2 tables successfully disabled

hbase (main) : 043:0> enable all 'bigdata:emp.*'
bigdata:emp sign tb
bigdata:emp tb

Enable the above 2 tables (y/n)? vy
2 tables successfully enabled

MER
R 5L,
O & AT alter 152k nd, BHFEBVEIEAIZEL, TRIGEEHEBA.
Q@ A EALERT, xEZHIEMIFE T BT IR,

(4) FKimH.

list 7] 41|t HBase [Jfr43 H 7 Bl kg 5, BOASATH, AIHEMIH T EdER, B
T list dp 2 SCFFIEN RIS, DRt tmT DA ik WS-SR I 2 21 2R .

Bilgn, fEH list Z1 4 EER, AHH list B IENAE X, 21t 4 44 75 18] bigdata 5 Bl A3 /3K -

hbase (main) :121:0> list

TABLE

bigdata:emp sign tb

bigdata:emp tb

testhbase
3 row(s) 1n 0.0090 seconds

=> ["bigdata:emp sign tb", "bigdata:emp tb", "testhbase"]
hbase (main) :122:0> list 'bigdata:.*'

TABLE

bigdata:emp sign tb

bigdata:emp tb

2 row(s) 1n 0.0090 seconds

.................................................................................................................. >
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%

=> ["blgdata:emp sign tb", "biligdata:emp tb"]

(5) MERZ%.

fim4 drop. drop all AJMHIPRZE, FRHMIPRIIATIEE CHATH . BF — %42 get table
T IRBGRHRE AR, RULT RGN, sem b sehran 241k

B, HE—ikE test, SRIGIERIT get table 35[0 tt, HI tt FEEF5E M5 . MR
fE, WTFHIR:

hbase (main) : 044:0> create 'bigdata:test',6 'fl'
0 row(s) 1n 0.4530 seconds

=> Hbase::Table - bigdata:test
hbase (main) :045:0> tt = get table 'bigdata:test’
0 row(s) 1n 0.0040 seconds

=> Hbase::Table - bigdata:test

hbase (main) :049:0> tt.disable
0 row(s) 1n 1.3200 seconds

hbase (main) :050:0> tt.drop
0 row(s) 1n 0.2290 seconds

hbase (main) : 052:0> exists 'bigdata:test’
Table bigdata:test does not exist
0 row(s) 1n 0.0240 seconds

6.4 HBase HIHEETE

e S F VT HBase 1Y) DML mi2, T€ X T X EdE . e, MEx. &, 4
HEEE. £6-7T4H ¥ DML in &2 ig .

< 6-7 DML &p% 78

L A £ H
append X 48 i I oAk AR THGE I
count Gt 17 JIAICsREL
delete @?Hiéﬂﬂﬁi#ﬁﬂi;u
deleteall M FRAE € AT
get AT E MBS PO F TN A
get counter PRITE E B oA 1)1 B T E
ner X 96 E B A T H 1Y
put PEAC Lo B
scan o kN A EI
truncate Fo Ml BRaa E 1% i B
truncate_preserve Or B R 2R DI AT P2 S BRI € (MR R E 4
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6.4.1 ZERYVAIN

put 72 0] T IN— oo 2E, el R 2l R4 . ITEE. 74 €N
B —ANEIOk, AR IUR IR .

B HIEET N R

(1) put ‘@@ ARG, AT8AE", FIR: A4, FUE .

(2) put ‘dr AT EERARR, ATHAE, AR, AIME, BFEE.

(3) put ‘dpFAAE AR AL, ATHE, A4, FIHE, {(ATTRIBUTES=>{"H &
B =>H & XfE"}}-

(4) tput ATHEAUE’, Yk S|4, FME . (ARRIFERTEED

B4, [ emp sign tb FREIRINUIER 6-8 Fras A

< 6-8 AT HENFR

emp_sign_tb &

T # & B} 18] & sign 517 (column family)
(Row Key) (TimeStamp) F201601 F201602 F201603
(RTHH)

standard 20160201 25

20160301 20
Tom 20160201 20

20160301 19
Jim 20160201 21

20160301 20

ZRPITRE NS T B A SRS B P Fyyyymm R 0T 2 2851
m, yyyy fARE, mm ACGRH 7. HAEE—17H) standard AR 2 A A2 HE) TEH.
RIE LRGSR, RIEWLSWT.

hbase (main) :027:0> t = get table 'bigdata:emp sign tb'
0 row(s) 1n 0.0330 seconds

=> Hbase::Table - bigdata:emp sign tb

hbase (main) :029:0> t.put 'standard',6 'sign:F201601','25',20160201
0 row(s) 1n 0.7460 seconds

hbase (main) :030:0> t.put 'standard',k 'sign:F201602','20',20160301
0 row(s) 1n 0.0130 seconds

hbase (main) :031:0> t.put 'Tom', 'sign:F201601','20',20160201

0 row(s) 1n 0.0070 seconds

hbase (main) :032:0> t.put 'Tom', 'sign:F201602','19',20160301

0 row(s) 1n 0.0060 seconds

hbase (main) :033:0> t.put 'Jim', 'sign:F201601','21',20160201

0 row(s) 1n 0.0130 seconds

hbase (main) :034:0> t.put 'Jim', 'sign:F201602','20',20160301

0 row(s) 1n 0.0040 seconds

B scan %, AA emp sign tb RHIHA LK.

hbase (main) :044:0> t.scan



- T

%

ROW COLUMN+CELL

Jim column=sign:F201601, timestamp=20160201,
value=21

Jim column=sign:F201602, timestamp=20160301,
value=20

Tom column=sign:F201601, timestamp=20160201,
value=20

Tom column=sign:F201602, timestamp=20160301,
value=19

standard column=sign:F201601, timestamp=20160201,
value=25

standard column=sign:F201602, timestamp=20160301,
value=20

3 row(s) 1n 0.0580 seconds

MER

*x T A4 F &9 put 4};{\“
O ApI¥ a5 R AIE ey, BAZR N FE 2R 59

@ f’fﬂi%’fﬁé’]liﬂiﬁ—ﬁ;b BmE, BHIEEAEZFHA,
@ WEBEAEZRIFHELR, WRTEL, AL 8 3R,

6.4.2 ZIEEVIEMN

append 7 H T A48 %€ P B 0K Jo B N, a0 R bR TR ANAAE, W BRI,
G RARAE, KR s N B SR8 )5 T -

ERIEEWT .

(1) append ‘i % 5[0 R AR, ATHUE, HiE: 54, BIE .

(2) append ‘fig & 7 [HR AR, ATHME, A4, FIME", {ATTRIBUTES=>{'HE
XA =>H E LE}} o

(3) t.append “ATEEE", ‘FiE: A%, FHE (SR IKIGEE M FEED) .

NV B, IXBZHE—NXFER B, 1] emp sign tb FINA—Z8T I gk
Jack, fif] 201601 5 H)jE 21 K, 201602 )5 &) 18 K, HTUINKE, M) 201601 5
AT 2K, 201602 SR 1 1 K. X HIEI append iy 2T IE, 7l A0 0, 8

BAE T HR:

hbase (main) :050:0> t.put 'Jack',6 'sign:F201601','2',20160201
0 row(s) 1n 0.0070 seconds
hbase (main) : 051:0> t.put 'Jack',k 'sign:F201602','1',20160301
0 row(s) 1n 0.0070 seconds
hbase (main) :052:0> t.scan

ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=20160201,
value=2

Jack column=sign:F201602, timestamp=20160301,
value=1

hbase (main) :053:0> t.append 'Jack',k 'sign:F201601','0"

0 row
hbase

s) 1n 0.0080 seconds
main) :054:0> t.append 'Jack',k6 'sign:F201602','8’'
s) 1n 0.0040 seconds

e
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hbase (main) :055:0> t.scan

ROW COLUMN+CELL

Jack column=sign:F201601,
timestamp=1455696906196, value=20

Jack column=sign:F201602,

timestamp=1455696913859, value=18

MR
* T append.

(O append 4T*f 4 IE G915 AR BE T — AP 3B Andy 7 ik,
@ #HFitmia, FixFaTiEBKARER.

6.4.3 ZIERIIKEN

get T IR ENIR . 17 PIESAERIE — 178 — 210k . o — B o IEdE, get
iy X T put i, PR TN AT R R AE

B EAEZ T FiR:

® gt ‘M AA]RA, ATHAE, FiE .

® et ‘M AARKL, ATHAE, FEF] .

® et ‘WAAEAFKL, ATH{E, {COLUMN => %|#%:%]’, TIMERANGE => [tsl, ts2],
VERSIONS =>2}.
get ‘tf‘rll‘ A aR 44, ATH#ME”, {FILTER => “ValueFilter(=, ‘binary:abc’)”} .

R4, ATHEME . {COLUMN => [‘Flf#% 1:5] 1", 5% 2:51 17,

ATTRIBUTES = {‘HE LHE =" H E X&)} -

® tget {THME, FIE .

MIEVEF R LR, Br TR 17, SliE. Z2 46, o] DLEIE I a8k, R 5. i JE
v HE IR BSEE R R R, SR & E R I «

(1) SREUT 95 .

WEATEE, P DSREUE €17 A il a0 i 2, X L3RI emp sign tb R A1) Jack 1)
P il ke

hbase (main) :001:0> t = get table 'bigdata:emp sign tb'
0 row(s) 1n 0.5270 seconds

=> Hbase::Table - bigdata:emp sign tb
hbase (main) :020:0> t.get 'Jack'

COLUMN CELL
sign:F201601 timestamp=1455696906196, value=20
sign:F201602 timestamp=1455696913859, value=18

2 row(s) 1n 0.0230 seconds

(2) B AR -
IS EEREEITEE, SV ZATITAREs, A RRE, —skRITREEES
Aﬁﬂﬁ* ATHEY A%, X B PUEE A S S Hu T s, BoniE gl
%, WINHFR, W sign Fi% i T £l -

.................................................................................................................. >
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hbase (main) :021:0> t.get 'Jack', 'sign’

COLUMN CELL
sign:F201601 timestamp=1455696906196, value=20
sign:F201602 timestamp=1455696913859, value=18

2 row(s) 1n 0.0180 seconds

(3) IRHUAIZHE
A, Wrf DL HGyETFAggE PR —, BEE LA REEE. Blan, ey —2) 1 8udE
PAE, W FHIR:

hbase (main) :029:0> t.get 'Jack',6 'sign:F201601"
COLUMN CELL
sign:F201601 timestamp=1455696906196, value=20

1 row(s) 1in 0.0120 seconds

(4) KRB EE A
RIEFWAE R, B[ =R ER PR AR BN, w e Zo0EAN [F] S 7%
KL, ATRURE A il — ANES HEAT IR, W1 R s

hbase (main) :030:0> t.get
'"Jack', ['sign:F201601','sign:F201602', 'sign:F201603"']

COLUMN CELL
sign:F201601 timestamp=1455696906196, value=20
sign:F201602 timestamp=1455696913859, value=18

2 row(s) 1n 0.0290 seconds

(5) IR Z WA Ed -
TESRBUEE R, ] DU I AR AN JE 461, SREUROE ) LIR I SE 5 g . filtn,
B Jack IX—17, MO PIREIEIRAS, FILAEE IR HIER, AT

hbase (main) : 058:0> t.get 'Jack',6 {COLUMN=>['sign:F201601'],VERSIONS=>2}

COLUMN CELL
sign:F201601 timestamp=1455696906196, value=20
sign:F201601 timestamp=20160201, wvalue=2

2 row(s) 1n 0.0120 seconds

MER

* T % mAagE L.

O HFEEG LM FIT., REXEAENG S RASIE, TUAEEFIT, LA L
3k s 6945 7.

@ A TFHIBHRERE SR, TAZ|HE REJUR ISR, BRI 23 1
A, M VAEE S R — R R IRV LR A5 L.

(6) 8 3k B ] ER SR B
I N (AR, BT PASRBOZATE X — B A S BB A 1, IxX B ECR (8] 80N
201601 [¥] Jack 45 -

hbase (main) :067:0> t.get 'Jack',6 {TIMESTAMP=>20160201}
COLUMN CELL

sign:F201601 timestamp=20160201, wvalue=2
1 row(s) in 0.0130 seconds
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i oL B [E] XCTE],  |] AR B — %€ B (8] Yo B N iz AT 0 Bl . 7 B AR R T e 2
TIMERANGE. X H3EHL 20160201, 20160304 27 |a] ff1#dE, W F Frs:

hbase (main) :066:0> t.get 'Jack',6 {TIMERANGE=>[20160201,2016020304]}

COLUMN CELL
sign:F201601 timestamp=20160201, value=2
sign:F201602 timestamp=20160301, wvalue=1

2 row(s) 1n 0.0120 seconds

(7) E I PE RS IRECEAE

HBase HH2 it Vi yEgs Dhae, i€ E T B 45 RE SIS HImt, XA TilERE
BAEMSordEs 58, gl AJIiEds, vl LAoE FF s di 250 45 5 b L.

4 show _filters 1] LL&r % HBase Al X fFIILIEASTE B, 0B Aros:

hbase (main) :084:0> show filters

DependentColumnFilter
KeyOnlyFilter
ColumnCountGetFilter
SingleColumnValueFilter
PrefixFilter
SingleColumnValueExcludeFilter
FirstKeyOnlyFilter
ColumnRangeFilter
TimestampsFilter
FamilyFilter
QualifierFilter
ColumnPrefixFilter
RowFilter
MultipleColumnPrefixFilter
InclusiveStopFilter
PageFilter

ValueFilter
ColumnPaginationFilter

Wit HBase (45 H0ITI858, AOISCII<{F. SRk, B, (> A R M BOR FrE e,
42 show filters IR, 36 6-9 25t T i e o o 5 1A i

*x 69 HiEREMIER

IR £ H

DependentColumnFilter IE—F3hZH, il iEHEAb

KeyOnlyFilter iR B R BT AT B E

ColummComiGetEilter R B P EHT IR Z IR B 205, {E—4T IR B 51 EE L
i€ PERT, &5 R34

SingleColumnValueFilter BT 5 — B AR R A7 22 75 0 5] 4 5 A T 1 28

PrefixFilter BT E SR E i R ULECEE, SKifE %17 /2 TR B EIE

SingleColumnValueExcludeFilter IR RIS ik DB A 26 A AT 2t

FirstKeyOnlyFilter B [a] 25 BLEE v (1) 55 — B HE

ColumnRangeFilter iR [B1355 A2 71 X 18] 6 A (4T 2 8

RowFilter iR [8] 355 /2 26 A4 1 A A7 20
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gk
7 W £ H
MultipleColumnPrefixFilter I 8] /2 22 N B B4R (14T 200
InclusiveStopFilter WE RS S R/ATE, REIXAXIE N AT EE
PageFilter WEATH R TERE, B OCR BIE E BRI il SR A
ValueFilter DAL A4 (4B R 0 1 B 0 A%
ColumnPaginationFilter WEY S, RAERMERE, TR B EEE ) B

TR EIF, K H ValueFilter i 84%, Wi 1ZITJEE3 KA Jack 58 1% 20 K )] H
G, W FHR:

hbase (main) :086:0> t.get 'Jack’', {FILTER => "ValueFilter (=, 'binary:20')"}

COLUMN CELL

sign:F201601 timestamp=1455696906196, value=20
1 row(s) 1in 0.0120 seconds

6.4.4 BIESGIT

count i FH TdkATEHIGiit, EHALLEE R, fRERKA, ATUGITHZRMAZ
AT, AR TR

hbase (main) :144:0> t.count
5 row(s) 1n 0.0050 seconds
=> 5

AT KERS> HBase M55 8i KM =, AR M ER, Bk, fEHIT count & Xt 4&
Giit i B FER . FETUE, 78 count Ay EmEft [ MLz, —M & interval, H[
WE ST 2 /DT e BoR— IR NI rowkey, XPNZEEAE 10005 75— & cache, [
BRI ZAFATEL BN 10 %%

A, 350 % [interval=>1, cache=>1]. [interval=>2, cache=>5& & % H 4t i 145 &,
an ks s

hbase (main) : 145:0> t.count INTERVAL=>1,CACHE=>1
Current count: row: Jack

Current count: row: Jim

Current count: row: Tom

Current count: 4, row: standard

Current count: 5, row: tt

5 row(s) 1n 0.0090 seconds

=> 5

hbase (main) :150:0> t.count INTERVAL=>2,CACHE=>5
Current count: 2, row: Jim

Current count: 4, row: standard

5 row(s) 1n 0.0080 seconds

=> 5

[ x|

x T4t M.
@O £ count 44, R EAPEZATZR LA RS, VARG cache XN, RS HEE;

Sy Sy

= WMo
-
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79, EEE interval 1, T ARBCEARIR A,

@) /ﬁi'ﬁ 1% & BT 452 Coprocessor 73k, [ vABRZh& RegionServer 4<%+t B A& &
Region ¥ 69474, #E95 thi iR I R,

@ A TFRME%TIES, TrA% 5 MapReduce 1£ 44T,

6.4.5 KA

scan FH T 2REIEFTHE, 7TLLREI—KREBH AR, oT DIARYE 2 48 9856,
TIMERANGE. FILTER. LIMIT. STARTROW. STOPROW. TIMESTAMP. MAXLENGTH.
COLUMNS. CACHE %, iR[al455E m45 546 .
B RIEEAREE LT AR
® scan ‘WX AR ALAFL
® scan ‘T AR ALFR, {COLUMNS => ‘FI|#%: 51} .
® scan ‘A A AR AT, (COLUMNS => [‘Fl]i%E:%], “H|#%E:%]"], LIMIT => 10,
STARTROW => “xyz’}.

® scan ‘i AR K AAFK, {FILTER => ColumnPaginationFilter.new(1, 0)} -

® scan ‘WA AR AT, {COLUMNS => ‘%lf#%: 51>, TIMERANGE => [1303668814,
1303669904]} .

(1) REUTEIE.

IR, R [E A EHC S, X EIRE emp_sign_tb R HIATA H T K Hidsx, Wik

R 73S

hbase (main) :019:0> scan 'bigdata:emp sign tb'
ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201602, timestamp=1455696913859, value=18
Jim column=sign:F201601, timestamp=20160201, value=21

Jim column=sign:F201602, timestamp=20160301, value=20

Tom column=sign:F201601, timestamp=20160201, wvalue=20

Tom column=sign:F201602, timestamp=20160301, value=19
standard column=sign:F201601, timestamp=20160201, value=25
standard column=sign:F201602, timestamp=20160301, wvalue=20

4 row(s) 1n 0.0260 seconds

(2) IR EHE .
SRR e A s, X B FREL sign A& 201602 HIEHids5E, 01T Fios:

hbase (main) :021:0> scan 'bigdata:emp sign tb', {COLUMN=>'sign:F201602"'}
ROW COLUMN+CELL

Jack column= 51gn F201602, timestamp=1455696913859, value=18
Jim column=sign:F201602, timestamp=20160301, value=20
Tom column=si1gn:F201602, timestamp=20160301, value=19
standard column=sign:F201602, timestamp=20160301, value=20

4 row(s) 1n 0.0250 seconds
(3) PR Hil%m AT %
201602 B HAX AT 2 47i83%, 40 R AT

hbase (main) :023:0> scan
'bigdata:emp sign tb',6 {COLUMN=>['sign:F201601',6 'sign:F201602'],LIMIT=>2}

.................................................................................................................. > ®



%jtéféﬁﬁyxﬁﬁmfiiﬁﬂ me KRR

ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201602, timestamp=1455696913859, value=18
Jim column=sign:F201601, timestamp=20160201, wvalue=21

Jim column=sign:F201602, timestamp=20160301, wvalue=20

2 row(s) 1n 0.0390 seconds

(4) RIS WA EL I

ifiid VERSIONS Z%f, W LSRENZ fRAE S, XHIR AT 2 17, 81T 3 D EL AR
EAETEPSY

hbase (main) :026:0> scan

'bigdata:emp sign tb', {COLUMN=>['sign:F201601','sign:F201602'],
LIMIT=>2,VERSIONS=>3}

ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201601, timestamp=20160201, value=2

Jack column=sign:F201602, timestamp=1455696913859, value=18
Jack column=sign:F201602, timestamp=20160301, value=1

Jim column=sign:F201601, timestamp=20160201, wvalue=21

Jim column=sign:F201602, timestamp=20160301, wvalue=20

2 row(s) 1n 0.0240 seconds

hbase (main) :027:0>

(5) REGY [m)HF AR -

it REVERSED Z24{(, n] LA4E i 45 AL IE [rd 2 10 s iy, BRI S o 7 X T 8RR
i Fe 1E et , an ks REVERSED BN true, W4 tH AR R A, 3 Bdm il a3k, A LA
S HITH Y] scan ‘bigdata:emp sign tb’ iy 2 45 B3t 1T XS b

hbase (main) :030:0> scan 'bigdata:emp sign tb', {REVERSED=>TRUE}

ROW COLUMN+CELL

standard column=sign:F201601, timestamp=20160201, value=25
standard column=sign:F201602, timestamp=20160301, wvalue=20

Tom column=sign:F201601, timestamp=20160201, wvalue=20

Tom column=sign:F201602, timestamp=20160301, wvalue=19

Jim column=sign:F201601, timestamp=20160201, value=21

Jim column=sign:F201602, timestamp=20160301, wvalue=20

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201602, timestamp=1455696913859, value=18

5 row(s) 1n 0.0260 seconds

(6) i I (A ER AR HUE I
AL I ] X TR], BT 3REGH 2 F A F T A 1% . X L3RI 20160301, 20160304 2
) s, W F s

hbase (main) :033:0> scan
'bigdata:emp sign tb', {REVERSED=>FALSE, TIMERANGE=>[20160
301,20160203041]}

ROW COLUMN+CELL

Jack column=sign:F201602, timestamp=20160301, wvalue=l1
Jim column=sign:F201602, timestamp=20160301, wvalue=20
Tom column=sign:F201602, timestamp=20160301, wvalue=19
standard column=sign:F201602, timestamp=20160301, wvalue=20

4 row(s) 1n 0.0120 seconds

(7) JELIT g8 28 SREUE PR -

KX H FILTER, #] DLAEH (@b & ifn 2 4L . X B DL PrefixFilter & JE28 %1, iR [a] 5
AT R TEEE R, W FR:

hbase (main) :038:0> scan 'bigdata:emp sign tb',6 {FILTER => " (PrefixFilter
{!J!)H}
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ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201602, timestamp=1455696913859, value=18
Jim column=sign:F201601, timestamp=20160201, wvalue=21

Jim column=sign:F201602, timestamp=20160301, wvalue=20

2 row(s) 1n 0.0190 seconds

6.4.6 ZHEAYMIBR

delete i H TR — oo ZdE, MIBRE, J[EIRERA . 1TRE. 54, LLLR
8K, B AT LLFS B 42 il ] B AR 471) 25— RAS ) R 4

B, 2 emp sign tb [ Jack 17+ sign:F201601 %1 f1] 20160201 s} [A] &k B o4& B A n
A B, X AT MIBR AR, a0 R PR

hbase (main) :043:0> scan 'bigdata:emp sign tb', {VERSIONS=>3}

ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201601, timestamp=20160201, value=2

Jack column=sign:F201602, timestamp=1455696913859, value=18
Jack column=sign:F201602, timestamp=20160301, value=l

hbase (main) :044:0> delete
'bigdata:emp sign tb',6 'Jack', 'sign:F201601',20160201
0 row(s) 1n 0.0840 seconds

hbase (main) :045:0> scan 'bigdata:emp sign tb', {VERSIONS=>3}

ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201602, timestamp=1455696913859, value=18
Jack column=sign:F201602, timestamp=20160301, wvalue=l1

deleteall 772 7] LA B3 4T, Wd e e R4 1T84E, BIA] 5E il BRilE, X BAR1E Jim
m LE, THEMPBREMEGEE xR, BIENT:

hbase (main) :046:0> deleteall 'bigdata:emp sign tb', 'Jim'
0 row(s) 1n 0.0100 seconds
hbase (main) :047:0> scan 'bigdata:emp sign tb'

ROW COLUMN+CELL

Jack column=sign:F201601, timestamp=1455696906196, value=20
Jack column=sign:F201602, timestamp=1455696913859, value=18
Tom column=sign:F201601, timestamp=20160201, wvalue=20

Tom column=sign:F201602, timestamp=20160301, wvalue=19
standard column=sign:F201601, timestamp=20160201, value=25
standard column=sign:F201602, timestamp=20160301, value=20

3 row(s) 1n 0.0170 seconds

6.47 FTHEE

(1) truncate iy 2 FH TRV EE, AL EENILEEN T RIEH. RIMER. &
Pe)EE, XHELLemp sign tb |, HEIXTKE, EHAEWT .

hbase (main) : 048:0> truncate 'bigdata:emp sign tb'

Truncating 'bigdata:emp sign tb' table (it may take a while):
- Disabling table...

— Dropping table...

- Creating table...

0 row(s) 1n 1.9760 seconds

.................................................................................................................. > ®
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hbase (main) :049:0> scan 'bigdata:emp sign tb'
ROW COLUMN+CELL
0 row(s) 1n 0.0200 seconds

(2) PrREEEE X I .

truncate_preserve ] TR EE, (H5 truncate ANFEIIE, WATAGSHERE, &
TR B & )47 1] Region.

YL emp sign tb Nfl, 7E F—EEE, A7 HBase ATl A 15 Region LH N 7, X4
HI ] emp sign tb [¥] Region 45 A 9685936980eedec88af0daab8924b53, U1K 6-17 Flr7n.

Master iz23d4by11az

Region Servers

Base Stats Memory Requests Storefiles Compactions

ServerName Start time Requests Per Second Num. Regions
1723d4by11aZ,60020,1456904969052 Wed Mar 02 15:4949 CST 2016 0 7
Total1 0 7
Table Attributes
Attribute Name Value Description
Enabled true Is the table enabled
Compaction NONE Is the table compacting
Table Regions
Name Region Server Start Key End Key Requests
bigdata:emp_sign_tb,, 1456922754094 968593695/0eedec88afldaab8924b53. 1/23d4by11aZ:60020 0

Regions by Region Server

Region Server Region Count

1723d4by1laZ 60020 1
& 6-17 FEATAVKRE
PATSERM BRI, RS, MK s T ZER W T s

hbase (main) :017:0> t = get table 'bigdata:emp sign tb'
0 row(s) 1n 0.0060 seconds

=> Hbase::Table - bigdata:emp sign tb

hbase (main) :018:0> t.put 'xxi3,'sf§n:F201601','20',20160201

0 row(s) 1n 0.0260 seconds

hbase (main) :019:0> t.scan

ROW COLUMN+CELL

XXX column=sign:F201601, timestamp=20160201, wvalue=20
1 row(s) in 0.0090 seconds

hbase (main) :020:0> truncate preserve 'bigdata:emp sign tb'
Truncating 'bigdata:emp sign tb' table (1t may take a while):

- Disabling table...
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— Dropping table...

- Creating table with region boundaries...
0 row(s) 1n 1.6970 seconds

hbase (main) :021:0> t.scan

ROW COLUMN+CELL
0 row(s) 1n 0.0380 seconds

hbase (main) :022:0>

wREF)E, FILLKIN, Region HIEH A4, MILE HTH emp sign tb X1 Region %
= AR R b67a4dea80dd7¢3d2495fbb0c798bfbl, & 6-18 fi7s.

Master iz23daby 1127

Region Servers

Memony Hequests Sloretles ompactions

ServerName Start time Requests Per Second Num. Regions
1£23d4by1laZ 50020 1456904989052 Wed Mar 02 15:49:49 C5T 2016 a T

Total:1 0 f
Table Attributes

Attribute Name Value Description

Enabled frue Is the table enabled

Compaction NONE s the table compacting

Table Regions

Name Region Server StatKey EndKey  Requests
bigdata-emp_sign_tb, 1456922965530 b6Tad4dea80dd7c3d2495fhb0cT798bf 1 i723d4by1laZ 60020 0

Regions by Region Server

Region Server Region Count

Z23d4by11aZ:60020 1

& 6-18 FEREHRES

6.5 HBase FSEEEIE

TEAE = A HPAT B 1) 2 & HBase 70 A1 SUEERE, FEIEW] H 304 0 E HBase 28 LA 2 40
f] & F1 55 1 B 4 SR A A AE S bR Il H o 82 H] HBase 1) 564
6.5.1 SEEE

HBase £E#¥ 75 22502 2| Hadoop 2 b, "EWIHEE 7] LAZZ i H 1] Hadoop %717 miHE3
HEE AT .
(1) FEHIECE: BCEIFS T AREERSG. BRI RS . M2%. THL4. Java B,

.................................................................................................................. > @




BLh

qﬂ @m SRR ek

SSH #5i .

(2) Hadoop HIHCE: BB 417577 5l Hadoop 2a4¥, JF4UERY).

(3) Master 17 i G E : HBase [Y) Master 17 54 1) HBase % %%, JC B 4f hbase-env.xml,
hbase-site.xml. regionservers %5 X {} .

(4) RegionServer i fi[ACE : 14 Master 17 111 HBase [f]25 & ffil £ % RegionServer i
R FEECHAE A

(5) A5 %E: 7£ Master 1 5UH 3] HBase, Sk %2 3= B0 B /2 5 Al -

X B UL =" 5O, TEEE A48 HBase SEREHERE

1. IMEN4R

= R EEAAE BAnER 6-10 AR

% 6-10 BFHRMER

im 0 5 Fx Hl & P £ H
=N masterH 172.16.2.211 Master 7 5./ RegionServer i 53
R 2 slaveA 172.16.2.212 RegionServer i /3
TR 3 slaveB 172.16.2.213 RegionServer i j3

R e T A R ARG 2, WA B — 2, FIXHE, B masterH 78 4% 5 RS
gr, HARPEA Y SAE AT S T A R . FRET R IR S 2R 4h, B E S E A DNS
MLit, &35 A DNS 12 BT Frs:

[root@masterH confl# vi /etc/hosts

172.16.2.211 masterH
172.16.2.212 slaveA
172.16.2.213 slavelA

2. &84 Master BL & 3
(1) hbase-env.sh A1, WEMIEA T, WTHws:

[root@masterH conf]# vi hbase-env.sh

export JAVA HOME=/usr/java/jdkl.8.0 05/
export HBASE MANAGES ZK=true

& HBASE MANAGES ZK HJ{E A true, f#fifxk ZooKeeper 5 HBase £/55)], TEAIX
R BN, AN AT E & ZooKeeper.
(2) hbase-site.xml A, HAAEEE ST

[root@ masterH confl]# vi hbase-site.xml
<?xml version="1.0"?2>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<configuration>
<property>
<name>hbase.master</name>
<value> masterH:60000</value>
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</property>

<property>
<name>hbase.master.maxclockskew</name>
<value>180000</value>

</property>

<property>
<name>hbase.rootdir</name>
<value> hdfs://masterH:9000/hbase </value>

</property>

<property>
<name>hbase.cluster.distributed</name>
<value>true</value>

</property>

<property>
<name>hbase.Zookeeper.quorum</name>
<value> masterH, slaveA,slaveB </value>

</property>

<property>
<name>hbase.zookeeper.property.dataDir</name>
<value>/home/hbase/zookeeper</value>

</property>

</configuration>

# 51 i B hbase.cluster.distributed . hbase.zookeeper.property.dataDir . hbase.rootdir .
hbase.Zookeeper.quorum [U/~Z%, H.H, hbase.cluster.distributed 1% BN true, T 3FF4
A LHE s hbase.zookeeper.property.dataDir Fi & ZooKeeper £#{11] data H =%, XENE T
/home/hbase/zookeeper H %, AT, Jetfi{r Hox@E5CE; hbaserootdir fit & HDFS 1%
FEHINE, X B ¥ N hdfs://masterH:9000/hbase, 5 Zy¥ &, 7& Hadoop 1} R4t B.G/ & T
hbase H %, JFH AR ; hbase.Zookeeper.quorum Pt & ZooKeeper, 1X B 7 ZAE ="

1 185 Bl ZooKeeper .
(3) regionservers 3L, FHTHC B MFLE T £i08 RegionServer, X HLACE 01

[root@masterH confl]# vi regionservers
masterH

slaveA

slaveB

3. kBERREHY
I sep @74, B Master 19 411 HBase H g [F)20 & HAMAT &, WK Fios:

[root@masterH homel]# scp -r hbase root@slaveA:/home/
[root@masterH homel# scp -r hbase root@slaveB:/home/

4. Ba5IE
e Ja Bl Hadoop R, IGUE TSRS, J83) HBase, Jaa3an 2 W B Fras:

[root@masterH sbin]# ./start-all.sh

Starting namenodes on [masterH]

masterH: starting namenode, logging to

/home /hadoop/logs/hadoop-root-namenode-localhost.localdomain.out
masterH: starting datanode, logging to

/home /hadoop/logs/hadoop-root-datanode-localhost.localdomain.out
slaveB: starting datanode, logging to

/home /hadoop/logs/hadoop-root-datanode-localhost.localdomain.out

.................................................................................................................. > ®
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slaveA: starting datanode, logging to
/home /hadoop/logs/hadoop-root-datanode-localhost.localdomain.out

starting yarn daemons

starting resourcemanager, logging to

/home /hadoop/logs/yarn-root-resourcemanager—-localhost.localdomain.out
slaveB:starting nodemanager,

logging to

/home /hadoop/logs/yarn-root-nodemanager-localhost.localdomain.out
masterH:starting nodemanager,

logging to

/home /hadoop/logs/yarn-root-nodemanager-localhost.localdomain.out
slaveA: starting nodemanager,

logging to

/home /hadoop/logs/yarn-root-nodemanager-localhost.localdomain.out
[root@ masterH binl# ./start-hbase.sh

slaveA: starting zookeeper, logging to
/home/hbase/bin/../logs/hbase-root-zookeeper-localhost.localdomain.out
slaveB: starting zookeeper, logging to
/home/hbase/bin/../logs/hbase-root-zookeeper-localhost.localdomain.out
masterH: starting zookeeper,

logging to

/home /hbase/bin/../logs/hbase-root-zookeeper-localhost.localdomain.outst
arting master, logging to
/home/hbase/logs/hbase-root-master-localhost.localdomain.out

slaveA: starting regionserver,

logging to /home/hbase/bin/../logs/hbase-root-regionserver-localhost.
localdomain.out

masterH: starting regionserver,

logging to /home/hbase/bin/../logs/hbase-root-regionserver-localhost.
localdomain.out

slaveB: starting regionserver,

logging to /home/hbase/bin/../logs/hbase-root-regionserver-localhost.
localdomain.out

Jazh )G, 579 % masterH. slaveA. slaveB 77 &, && % H I HBase BEFRIRES, 1T
IR, RCRWTF s, R ULEREE I .

[root@masterH /]1# jps
19469 NameNode

19607 DataNode

19774 SecondaryNameNode
22359 HQuorumPeer
22431 HMaster

22571 HRegionServ
23311 jps
[root@slaveA /1# jps
29486 DataNode

30480 HQuorumPeer
31358 jps

30578 HRegionServer
[root@slaveB /1# jps
27229 DataNode

27985 HQuorumPeer
28599 Jps

28088 HRegionServer

6.5.2 BB
EARBEAEET, MR PRI A e &R T A G 4, TR FEM AL FE, 7 HBase
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i, Befit T 2R 50, A CASEE AL
1. A EBHS

ﬁf&i@t@j—ﬂiﬂii# ¥ Z AT ) HBase 7 2 K S N, i1 hbase shell filename
AT FRPAT, LUA Bt A I ROR

filtn, Eiﬁﬂﬁ%—ﬂﬁ%ﬁi—%, RIGERP AN, FEAGARER, H#IERCRW
PHIR:

[root@masterH /]# vi /home/bigdatabookprj/hbase commandlist

create 'bigdata:bat tb', 'batname'

t = get table 'bigdata:bat tb'
list

T.put '1', '"batname:namel', 'valuel'
t.put '2', 'batname:name2', 'valuel'
t.put '3'", 'batname:name3', 'value3'
C.put '4', 'batname:named', 'valued'
t.put '5', 'batname:named', 'valued'
t.get '1?

[root@ masterH /]1# hbase shell /home/bigdatabookprj/hbase commandlist
0 row(s) 1n 1.6350 seconds

0 row(s) 1n 0.0020 seconds

TABLE

bigdata:bat tb

bigdata:emp sign tb

bigdata:emp tb

hbase test

testhbase

5 row(s) 1n 0.0240 seconds

0 row(s) 1n 0.1830 seconds

0 row(s) 1n 0.0050 seconds

0 row(s) 1n 0.0050 seconds

0 row(s) 1n 0.0050 seconds

0 row(s) 1n 0.0080 seconds

COLUMN CELL

batname:namel timestamp=1456928072609,

value=valuel
1 row(s) in 0.0220 seconds

2. EF Shell A

W1 echo “create ‘tablename’.‘name’”

Shell fix & FBEHE K .
fildn, X B EALEAEE 10 5Kk, R KA AR A EE ik, G B IS 10 B,
fix 8, Hilid for 163, BLATLLTERL, Jc9%E —) Shell JHIZAS, hbase shell.sh, 28547,

hbase shell IXF1E =, B PLEF Shell fHl 4 5 HBase

BATRCRAT B
[root@masterH bigdatabookprj]# vi hbase shell.sh
#!/bin/sh
for 1 in tbl tb2 tb3
do
echo "begin create table $i"
echo "create '$1i', 'name'" | hbase shell
echo "end create table $i"
done

.................................................................................................................. >
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echo "1ist" | hbase shell

[root@masterH bigdatabookprj]# chmod u+x hbase shell.sh
[root@masterH bigdatabookprj]l# ./hbasg_shell.sﬁ
begin create table tbl

0 row(s) 1n 1.9200 seconds

Hbase: :Table - tbl

end create table tbl

begin create table tb2

0 row(s) 1n 1.9610 seconds

Hbase: :Table - tb2

end create table tb2

begin create table tb3

0 row(s) 1n 1.6800 seconds

Hbase: :Table - tb3

end create table tb3

hbase test

thl

th?2

th3

testhbase

8 row(s) 1in 1.0240 seconds

6.5.3 NIREIE

HBase fEHFH SCFFH P IR ACE B, a] CLAR b BT R LR . A1k B T 3R RL,
BR BTN A RT L. RIS AlHAT AIE)E., el &3, 25)%f 5 READ('R’). WRITE(‘W”),
EXEC(*X’). CREATE(‘C’). ADMIN(‘A’), I RWXCA.
iz 1T HBase Security FEI, 75 E/E conf/hbase-site.xm AL E UL NS4, Bl E 5E ¢
=587 )5 5)) HBase:

<property>
<name>hbase.security.authorization</name>
<value>true</value>
</property>
<property>
<name>hbase.coprocessor.master.classes</name>
<value>
org.apache.hadoop.hbase.security.access.AccessController
</value>
</property>
<property>
<name>hbase.coprocessor.region.classes</name>
<value>
org.apache.hadoop.hbase.security.token.TokenProvider,
org.apache.hadoop.hbase.security.access.AccessController

]l

</value>
</property>
1. WPR S EC

grant 7% H TR EC, Enl CAFE B, 4k S0 AR, & ar 2185 &
grant <user><permissions>[<table>[<column family>[<column qualifier>]]

(1) HNuserl H 7 4ricEk tbl WA e n] SRR, #HA/EWT:

--------------------------------------------------------------------------------------------------------------------
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hbase (main) :002:0> grant 'userl',6 "RW', "'tbl’
0 row(s) 1n 2.3390 seconds

(2) M userl iR th2 (4R, #AEWT:

hbase (main) :003:0> grant 'userl', 'RWXCA', 'tb2'
0 row(s) 1n 0.0960 seconds

(3) Huserl H 7 4rBcEK tb3 1) name #1) % ) 0] B2 0] 5] HATHR ,, #E/Ea T

hbase (main) : 004:0> grant 'userl',6 'RWX', 'tb3', 'name'
0 row(s) 1n 0.1240 seconds

2. WREF
user_permission 77 2 7] A F HE sk R IHR 2 BLAE M, W FFs:

hbase (main) : 007:0> user permission 'tbl'

User

Table,Family,Qualifier:Permission

userl tbl,,: [Permission:
actions=READ, WRITE]

root tbl,,: [Permission:

actions=READ, WRITE, EXEC, CREATE, ADMIN]
2 row(s) 1n 0.1780 seconds

AT L EH BRI B R B g A, X B A A IR 2Rk 5%, 4R s

hbase (main) :008:0> user permission '¥*'

User

Table,Family,Qualifier:Permission

root Dbigdata:bat tb,,: [Permission:
actions=READ, WRITE, EXEC, CREATE, ADMIN]

root bigdata:emp sign tb,,: [Permission:
actions=READ, WRITE, EXEC, CREATE, ADMIN]

userl tbl,,: [Permission: actions=READ,WRITE]

root tbl,,: [Permission: actions=READ,WRITE,EXEC,CREATE, ADMIN]
userl tb2,,: [Permission: actions=READ,WRITE,EXEC,CREATE, ADMIN]
root tb2,,: [Permission: actions=READ,WRITE, EXEC,CREATE,ADMIN]
userl tb3,name,: [Permission: actions=READ,WRITE,EXEC]

root tb3,,: [Permission: actions=READ,WRITE,EXEC,CREATE, ADMIN]
8 row(s) in 0.3090 seconds

3. WPRE
revoke iy AR FI, HaE 5 5 B AR 2510 -

revoke <user><table><column family> <column qualifier>

A] PLFE 7€ PSRN FH P e REAN R . AN Al N 1 PR TR
i, [l userl H P ER th1 _EFIAUR, W R Frs:

hbase (main) :012:0> revoke 'userl', 'tbl'
0 row(s) 1n 0.1090 seconds
hbase (main) :013:0> user permission 'tbl'

User
Table,Family,Qualifier:Permission
root tbl,,: [Permission: actilions=READ,WRITE, EXEC,CREATE, ADMIN]

1 row(s) in 0.0670 seconds

.................................................................................................................. >
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6.5.4 HEEIfE

SR SR TR RS, BEREXRHEAT 0, N T AT &1 Region AT E
PP, A LL RegionServer k5525 [ 1 Region i %, A UIZIE&ITHE, HIX L Region
%% 22 Region £ H %70 1] RegionServer I; Xf ¥ 4855 k) Region S0, Wit /r%E, mJ DL
BT A%, X —4%E Region A] LA I, DA 85 Y5485 A 201 A HH

1. 1%

T move i74, 1] LUKHHE € 1 Region iL#% £ 53 7MY RegionServer ik %528 L, EHIfH
ﬁﬁﬁ%ﬁ&ﬂf:

move 'ENCODED REGIONNAME', 'SERVER NAME'

ENCODED REGIONNAME j245 Region 4 #X; SERVER NAME 745 Z 1L £ ) H PR
k55 a1 ZH N w7 IR B o5 B4R, W0 hostname, 60020, 128949312175,
i SERVER NAME A {57, HBase 2= H 3L .

i, TR —~4 N b67addea80dd7c3d2495fbb0c798bibl 1] Region % slaveA W1, #1F
T :

hbase (main) :005: 0> move
'b67ad4dea80dd7c¢3d2495fbb0c798bfbl "', 'slaveA, 60020,122323232323"
0 row(s) 1n 0.0320 seconds

2. 7

I split wp 2B T 22, B a] UENG KA THAE, tn] LS 1T X% Region #E1TH#EAE,
{ TR T

® split ‘tableName’.

® split ‘regionName’, ‘splitKey’.

XH UL emp sign tb AH, XF AT R, WH R

hbase (main) : 013:0> split 'bigdata:emp sign tb'
0 row(s) 1n 0.0480 seconds

3. 3H

major_compact A X T —3KFRFATEIR T, PR, W, EEEE, A LIFEk
% & 158 /b e AT AR E, BT DR RO R AT A E,  tR] DLER R 4 i ) R adt
fTEMIAH, Erd G & major compact ‘tbname’. EyFE ), FEAEH A A
B I % 4] Region f % - i I GE(balance switch iy 2 J5 R false R /n AT 5], R true %mﬂ

1TH)E)-

fildn, XPE ol #EATIHIE, FHIFRT, XM B s Eddd, sirteE, BT, #AE
IR Fros:

hbase (main) :017:0> balance switch false

false

0 row(s) 1n 0.0130 seconds
hbase (main) : 018:0> major compact 'tbl'
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0 row(s) 1n 0.0450 seconds

hbase (main) :019: 0> balancer

false

0 row(s) 1n 0.0270 seconds

hbase (main) : 020:0> balance switch true

false
0 row(s) 1n 0.0140 seconds
hbase (main) :021:0> balancer

true
0 row(s) 1n 0.0100 seconds

4. RegionServer 5 S fIETE

B T XF Region % 2 4, TER 2B %, WEICIE RegionServer T, 8/ NERE 614
BORES, DA RegionServer: J-%¢ RegionServer A& A= M Fsi, F LB T 28 s 17 2

(1) %41 RegionServer i s AV FEUT T

@ 7E Hadoop £E#f*# /Il DataNode 7 i, F il )

(2 {E HMaster (1] RegionServer Jt & S 78 I13#T 1) DataNode 17 5

@ Xz A HEE HBase 147 A 2 HC & SCAF

@ AE# 1 AL 1T hbase/bin H ", i21T hbase-daemon.sh start regionserver, 17511

(2) AT HBET SN 2R AR S XA

© R AERE I .

@ 7EF 1 ST hbase/bin H sk AT graceful stop.sh HOSTNAME, A HOSTNAME
e feE R RN

@  JFIRERE R .

@ TEfEY & 4T hbase-daemon.sh stop regionserver.

5. Region HRRESEE

HBase F#&ff | hbck 74, H T & 512K Region, il hbase hbck A UL H 20 HEHE
HH ¥ Region iE4T 46 7 -

[root@masterH bin]# hbase hbck
Summary:
hbase:meta 1s okay.
Number of regions: 1
Deployed on: masterH,60020,1456904989052
hbase:acl 1s okay.
Number of regions: 1
Deployed on: masterH,60020,1456904989052
tbl 1s okay.

Number of regions: 1
Deployed on: masterH,60020,1456904989052

0 i1nconsistencies detected.
Status: OK

i %\ hbase hbck -fix, B] H % 0] @) Region #7128, MR, T EAETEN
Ay, APARC Gl H &G B A S WE ) R A

.................................................................................................................. >
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6.5.5 HESH

ERERFE A, ARl ZEA SR, st lqEmym S, 2&FH
&, 1 HBase H, #&fft | Master. RegionServer S5 [ARLE I H E 30, #idEFHE,
A] CLZHR 5 i 5E 7 25 2% n) @t

£ hbase/logs E%EP =R HEX

® HMaster iz47 H&: DL hbase-root-master-hostname.log A4 44 47 i -

® RegionServer iz{7 H#: DL hbase-root-regionserver-hostname.log 31444 17 il -
® 7ZooKeeper iz17H&, Ll hbase-root-zookeeper-hostname.log 1444 A7 i .

Wi “tail -f HESXHE” , nIDVAEF HE S, R

[root@masterH logs]# tail —-f hbase-root-master-iz23d4byllaZ.log
2016-01-21 15:29:17,805 INFO

master.ReplicationLogCleaner: Stopping
replicationLogCleaner-0x151ebb359030003, quorum=iZz23d4byllaz:2181,
baseZNode=/hbase

2016-01-21 15:29:17,809 INFO [RpcServer.responder] 1ipc.RpcServer:
RpcServer.responder: stopped

2016-01-21 15:29:17,809 INFO [RpcServer.responder] ipc.RpcServer:
RpcServer.responder: stopping

ERAN H S, FE2RHEEEZ, 729y DEBUG. INFO. WARN, ffiz
17 R ], HM#‘F DEBUG, (HAEAERF IEZUB AT, AR50 DEBUG 2% H & i,
VAN [R] 2 3] 1) H & i) hbase/conf H 3% H [¥] logdj.properties A4 KiE4T

[root@masterH confl# cat log4dj.properties
¥ Custom Logging levels

log4j.logger.org.apache.zookeeper=INFO
#log4dj.logger.org.apache.hadoop.fs.FSNamesystem=DEBUG

log4j.logger.org.apache.hadoop.hbase=DEBUG

¥ Make these two classes INFO-level. Make them DEBUG to see more zk debug.
log4j.logger.org.apache.hadoop.hbase.zookeeper.ZKUt11=INFO
log4j.logger.org.apache.hadoop.hbase.zookeeper.ZooKeeperWatcher=INFO
#1log4j.logger.org.apache.hadoop.dfs=DEBUG

# Set this class to log INFO only otherwise its OTT

# Enable this to get detailed connection error/retry logging.

¥

log4j.logger.org.apache.hadoop.hbase.client.HConnectionManager$HConnecti
onImplementation=TRACE

Wi Emisic =4, @ DEBUG BN INFO, AIAT DL H# ) INFO 2 LA FH &
BR, EEMPBA G, B[R 2| HADY &, JEF 85 5) HBase R4 2L

Eﬁ&%ﬂ%&ﬂ(ﬁ@%ﬁﬁlﬂ, -ﬁa%@_u;ﬁc—ﬁﬁa&ﬁ&%%%, #4745 — ) HBase H ERIUKL
2. BN, T, IR

ll
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6.6 /) 75

A% HBase A AM S JEAREH, A, oA dedii . Shell 4
HBase fEHF 52 5& HHE T I 5588,

W AR 22D, EE NI A IR HBase M E S5, a2 s K
P AR S B P {5 3% .

.................................................................................................................. > &
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HBase ‘RiEH % ‘

AREZH15m04% HBase A2 EZR . APl 0. 244, H3EHE. &
BEvpAEar, @B RFF ], BHEFEBENEIE HBase IR F X 5%
BES 12, A RKERANE P R EIE F HBase 374 ALk,

HBase 4342 fEZE
HBase rest 4 2
HBase API 4 2
HBase %5#% 7]



28

ﬁiiiﬁ%

HBase $2fit | ZMmtEz L, Al e ANFETH P75, XSO0 rest. thrft.
avro. Java Jii 4 API 45 7 20, Forb, 21 rest (4% 1 52 FF HTTP 1) SCARE S B #1E, 2& T thrft
BISCHRESCAR, 3R kil 2&F avro W7 30 SR k. B 7-1 4 17 dmfEfz
s .

K 7-1 v, §Pxi—288:0, 7€ HBase H &S A SR M IR A N4, il ks 2
FI5I N, SRSEEASE P 6 U5 1) 7K,

rest YRF=$%

rest AR 553 T HTTP 0, 7E£ HBase H N B | rest k%%, 1#id hbase rest starts, AL E
RN rest k55, EBIIIGE, BOA rest IRFFIITAERT &, BAIAdm 0y 8080; o AJ LUt
(Ear 2 Ja HIIA-p Z 8, K FH A i 5 o @B v 1 203k 8090: hbase rest start -p 8090,
5T 1] H] hbase/bin H 3% T 1Y) hbase-daemon.sh 4, DL hbase-daemon.sh start rest [ /7 20 5¢

7.1.1

PAEE TR BT fre 9k R

rest 2 iR

!

rest lz 5%

HBase H4mfziz

]

thrift2 g avroZy F i
thrifthz4 avrofii %

HMaster Region Region Region
Server Server Server
HBase
HDES HDES HDFS HDFS
NameNode DataNode DataNode DataNode
Hadoop
[#] 7-1 HBase miziEO

% rest IR 15 & 55 8

--------------------------------------------------------------------------------------------------------------------




% 7E HBase iz %

1. rest BRFZ B BN

N A 6 877 205 3 rest i3S, BRI HEOA 8090, A3l )m, Mid & E Linux
20 7€ 1) 11, I B IR 55 2 75 ) B ) .

[root@www bin]# hbase-daemon.sh start rest -p 8090

starting rest, logging to /alidata/hbase/logs/hbase-root-rest-www.out
[root@www bin]# netstat -natp | grep 80950

tcp 0 0 0.0.0.0:8090 0.0.0.0:%*

LISTEN 9389/java

[root@www bin]#

2. rest fRS%1E1E

+ rest fEAT & /a3, AILLdEId Cul+C /)7 03 T M, el LS ps -ef =& RAATE
RS, LA Bl kall ¢ A AR &S 3R 1 7 A0 s 5 rest 72 5 3247, A] LLidid hbase-daemon.sh
stop rest K e RS HI KA. X B rest k55, W PR, TEFEERLE, WRZTEE i
15 3 801 rest, TEICHIRS, FFEFRE — T rest HATIEITH % .

[root@www bin]# hbase-daemon.sh stop rest -p 8090
stopping rest..

[root@www bin]# netstat -natp | grep 8090
[root@www binl#

3. rest fR55ERE

rest J& 3= T HTTP thilas {71, &%) HBase 305 2 (R a i cie x40 B T HTTP Bl
R AN IE SR T, R T-1 48 H TN R

T 7-1 restiERITRAIXFR

rest T ge HTTP 753 &
CREATE PUT Bl RSE
UPDATE POST/PUT POST H] Tk, PUT T ##
DELETE DELETE MR, B s
READ GET AEERRS ., BIRERERE

EN 2 H g N\ URL SR & A& 45 ORH GET 7)), Wi 7-2 B . A LLE i Linux
1) weet B¢ curl iy 2 T FH MRS HR .

| http:/fiz23d4by1laz:8090/ - \'ﬁ,k +

* iz23d4byllaz 2090
ERAXITER & wEEsS M HFLE o #8EaE @ Mies

bigdata:bat th
bigdata:emp sign th
bigdata:emp tb
exam_th

hbase test

thl

th2

th3

testhbase

& 7-2 HBase &i2iEN



B
q @.‘i‘- MR IR T Fefl ki
5 1
http://hostname:port/iX # 77 =0 2> IR [A] 24 Hi BT A1 11) HBase k44, A LL# I Z 845 € iR 9] 1)
18 S 2.
@i, CASCARRIERGRE], LA curl #4549

[root@www bin]# curl -H "Accept: text/plain" http://iz23d4byllaz:8090/
bigdata:bat tb

bigdata:emp sign tb

bigdata:emp tb

o

exam tb
hbasg_test
tbl

th2

tb3
testhbase

PL XML #% 50k [E], a0 R Frs:

[root@www bin]# curl -H "Accept: text/xml" http://iz23d4byllaz:8090/
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<TablelList>

<table name="blgdata:bat tb"/>

<table name="bigdata:emp sign tb"/>

<table name="bigdata:emp tb"/>

<table name="exam tb"/>

<table name="hbase test"/>

<table name="tbl"/>

<table name="tb2"/>

<table name="tb3"/>

<table name="testhbase"/>

</TableList>

4. BEERGH

7 URL B AR E 4, ¥R schema JCHESF, U http://hostname:port/tablename/schema,
ATUAFRIEERNE . XEEEK hbase_test 45, WFFR:

[root@www hbasel]l# curl -H "Accept: text/plain”
http://iz23d4byllaz:8090/hbase test/schema

{ NAME=> 'hbase test', IS5 META => 'false', COLUMNS => [ { NAME => 'f1°',
BLOOMFILTER => 'ROW', VERSIONS => '1', IN MEMORY => 'false’,

KEEP DELETED CELLS => 'false', DATA BLOCK ENCODING => 'NONE', COMPRESSION
=> 'NONE', TTL => '2147483647', MIN VERSIONS => '0', BLOCKCACHE => 'true',
BLOCKSIZE => '65536"', REPLICATION SCOPE => '0' }, { NAME => 'f2', BLOOMFILTER
=> '"ROW', VERSIONS => '1"', IN MEMORY => 'false', KEEP DELETED CELLS => 'false’',
DATA BLOCK ENCODING => 'NONE', COMPRESSION => 'NONE', TTL => '2147483647"',
MIN VERSIONS => '0', BLOCKCACHE => 'true', BLOCKSIZE => '65536"',
REPLICATION SCOPE => '0' } ] }

5. MrRzR

7F URL HH#Ji& delete 153K, 1H1d detete /tablename/schema, B LLSZER XT3 1M B . 441
i, 4RTME bl %, EEMT.

[root@www lib]# curl -v -X delete http://iz23d4byllaz:8090/tbl/schema
* About to connect() to www.rdesec.com port 8090

*  Trying 121.40.126.204... connected

* Connected to www.rdesec.com (121.40.126.204) port 8090

> delete /tbl/schema HTTP/1.1
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> User-Agent: curl/7.15.5 (x86 64-redhat-linux-gnu) libcurl/7.15.5
OpensSsSL/0.9.8b z1lib/1.2.3 1ibidn/0.6.5

Host: www.rdesec.com:8090

Accept: */*

HTTP/1.1 200 OK

Content-Length: 0
Connection #0 to host www.rdesec.com left intact
Closing connection #0

XEAN T EEEEE, HH T cul B9-v =8, FTLLFTEN HTTP 22 BER9407, fHH-X
ZRH T HEE R 7. BATEE A, Eid http:/www.rdesec.com:8090/tb1/exists 1] /772 Ex
W2 OB

[root@www l1lib]l# curl http:// iz23d4byllaz:8090/tbl/exists
Not found

ok AA NV VOV

6. EFEHIRE

7 URL H%u A\ “http://hostname:port/tablename/rowkey/” , B] A ErE 15 € AT EEE 171 4L
P5 . IXHE K hbase test THAE AN 1 1IFIEIE, 40F Fros:

[root@www hbase]# curl http://iz23d4byllaz:8090/hbase test/1/
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<CellSet>

<Row key="MQ==">

<Cell column="Z)E6" timestamp="1456718706841">YQ==</Cell>
<Cell column="73jI6" timestamp="1456718706938">YTE=</Cell>
</Row>

</Cellset>

iR [B] {48 DL base64 TR FIT4ES, 7F Linux il 1T base64 #2047 #8065, b
1137 B 44 ZjE6, Rt N f1, W R PR:

[root@www hbase]# echo ZjE6 | base64 -d
fl

7. IRXHIE

i #43& PUT 8 POST J7v4AH) URL, A LASEILERHIEIE . FIZHE G, X B UL
g |, URL 1257 N hitp://hostname:port/tablename/rowkey/<column>(‘:’<qualifier>), #z
AZHIN PUT J5i%, HEH AT IS B R A7 230U

YHTENE— NSO tt, 5 ANEE test, [7] hbase test K[ fl:status BT 8 ¢
A, ATHME N 8, HEAEWT Fras:

[root@www hjaval# cat tt

test

[root@www hjaval# curl -v -T "/home/bigdatabookprij/hjava/tt"
http:// iz23d4byllaz:8090/hbase test/8/fl:status

* About to connect () to www.rdesec.com_ﬁort 8090

*  Trying 121.40.126.204... connected

* Connected to www.rdesec.com (121.40.126.204) port 8090

> PUT /hbase test/8/fl:status HTTP/1.1

> User—-Agent: curl/7.15.5 (x86 64-redhat-linux-gnu) libcurl/7.15.5

OpenSSL/0.9.8b zlib/1.2.3 1ibidn/0.6.5

> Host: www.rdesec.com:8090

.................................................................................................................. >
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Accept: */*
Content-Length: 5
Expect: 100-continue

HTTP/1.1 100 Continue
HTTP/1.1 200 OK

Content-Length: 0
Connection #0 to host www.rdesec.com left intact

* Closing connection #0
[root@www hjaval# curl http://www.rdesec.com:8090/hbase test/8/fl:status

test

A A ANV OV VOV

8. BERITTHIE

£ URL ##)aHEE R 4, IR regions JC8#E 7, U http://hostname:port/tablename/regions,
AT A FH R E R o E 2. .

[root@www ~]# curl -H "Accept: text/xml" http://
iz23d4byllaz:8090/hbase test/regions

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<TableInfo name="hbase test">

<Region endKey="" 1d="1456718705230" location="1Z23d4byllaZ:60020"
name="hbase test,,1456718705230.e677c3827cf46503e5a23c663cdl4b92."
startKey=""/>

</TableInfo>

9. BEFEHNKS

£ URL 4% ) [H R /status/cluster, 7] LA B SEREPIRAS
411 http://hostname:port//status/cluster. 15 4/1:

[root@www ~]# curl http://iz23d4byllaz:8090/status/cluster
1 live servers, 0 dead servers, 12.0000 average load
1 live servers
1Z23d4byl1aZzZ:60020 1457240254015
requests=0, regions=12

Lesthbase, , 1453080469131 .0c3da9dl15416e3bbb2bl06cae8/78acc9cc.
stores=2
storefiless=2
storefileSizeMB=0
memstoreSizeMB=0
storefileIndexSizeMB=0
readRequestsCount=0
writeRequestsCount=0
rootIndexSizeKB=0
totalsStaticIndexSizeKB=0
totalStaticBloomSizeKB=0
totalCompactingKvs=0
currentCompactedKVs=0

10. wizFEO

A LT Z Mg FE1E 5 T & HBase rest M FEF, 76 HBase ', #efit /& T Java &5
E‘J rest % 16, FIHILA Java &5 AW, 98’5 — rest EZFE, FT 7016 hbase test & H 1
—HETME R ARSI TR

import java.util.Iterator;



import
import
import
import
import
import
import
import

jJava.util.List;

org.
org.
org.
org.
org.
org.
org.

apache.
apache.
apache.
apache.
apache.
apache.
apache.

hadoop
hadoop

hadoop.
hadoop.
hadoop.
.hbase.
.hbase.

hadoop
hadoop

.hbase.
.hbase.

hbase.
hbase.
hbase.

% 7E HBase iz %

Cell;

util.Bytes;

client.Get;
client.Result;
rest.client.Client;
rest.client.Cluster;
rest.client.RemoteHTable;

public class restexam {

public static void main(String[] args) throws Exception {
/ /WIEEALIFIZEEE HBase £
Cluster hbasecluster new Cluster()
hbasecluster.add ("i1z23d4byllaz", 8080);
Client restclient new Client (hbasecluster);
/ / ENLERAET) HBase B &
RemoteHTable hbasetable

new RemoteHTable (restclient,

[/ WEATHAE
Get rowkey = new Get (Bytes.toBytes("7"));
rowkey.addFamily (Bytes.toBytes ("£2"));
/ /IRBIG5 RES
Result res hbasetable.get (rowkey) ;
List<Cell> celist res.listCells () ;
[ ERGRE, FHFEFESR
for (Iterator i1i=celist.iterator():;

{

"hbase test");

1.hasNext (); )

Cell ce = (Cell)i.next();
System.out.println (
"descripinfor: " + ce + " value: " + new String(ce.getvalue()));

}
hbasetable.close () ;

}

fEmPERT, 72 9| A\ hbase-client-0.98.3-hadoopl.jar. hbase-client-0.98.3-hadoopl.jar #
AL, T mENET CECE lib A5 AR & 145 4] hbase/lib, R nl LEEw1E, HwmikS5IelT
PIRCR NN B

[root@www hjaval# Jjavac restexam.java

[root@www hjaval# Jjava restexam

descripinfor: 7/f1:/1458390524322/Put/vlien=0/mvcc=0 value:
descripinfor: 7/fl:status/1458398719648/Put/vlien=4/mvcc=0 value: 1liu
descripinfor: 7/fl:statusl1/1458399002174/Put/vlien=0/mvcc=0 value:

YTy

*F rest 3£,
@O A F HTITP 89 rest =0 L4848, BT 4. 558815 LEAMNEE, 8%
1A pALiE AR .

Q) E4A21EZ PAEA rest, MAEB) T N4 socket 4 2 xF HTTP #4733, BP =] A A%
5 HBase 49 %X &,

.................................................................................................................. > &
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7.1.2 thrift 3%

thrift /2 HBase #2 ) —F#5-F- & RPC k55, A LLCHFH C++. PHP. Python. Java %%
% FiE = JT & HBase thrift N HFEF . J5 15 thrift IR 55 rest AL, AEZ AR, RS Z R
A thrift B0 thrift2, 1 hbase thrift start, BRIARI S 305 14 9090.

H AT, & thrift B RSP 2 KA thoft2 fE8MN RS, AT thrift JkS%, thrift2 5%

KEekit, Bz thrift2 ol F .

[root@www ~]# hbase thrift2 start

2016-03-22 09:51:04,732 INFO [main] http.HttpServer: Jetty bound to port

9095

2016-03-22 09:51:05,411 INFO [main] thrift2.ThriftServer: starting HBase
ThreadPool Thrift server on 0.0.0.0/0.0.0.0:9090

RN 9095 2 thrift 1] Web & ¥ 5, R 7-3 Ars.

J{'HBaseThﬁﬂsEnrengngn x\-u, P i~ en_ ) - b L L S TR B |
{- D iz23de by laz S0 thrftjsp WE || Q SF<cri+k> ﬁ B 4+ # N * B
EHAYIFRER B EREs M HELE 5 Bl @ Mt

H=SRSE Home Locallogs  Loglevel  Metrics Dump  HBase Configuration

ThriftServer 2090

Software Attributes
Attribute Name Value Description
HEase Version 0.98.3-hadoop1, rd5eG5a%9144e315bb0a64eT730871af3215016d5 HBase version and revision
HBase Compiled Sat May 31 19:34:57 PDT 2014, apurtell When HBase version was compiled and by whom

Thrift Server Start Time  Tue Mar 22 09:51:04 CST 2016

Thrift Impl Type threadpoal
Compact Protocol false
Framed Transport false

Date stamp of when this Thrift server was started
Thrift RPC engine implementation type chosen by this Thrift server
Thrift RPC engine uses compact protocol

Thrift RPC engine uses framed transport

[¥] 7-3 HBase iy thrift EIE A A

9090 RS im I, thrift J2E—8E[N) AP B:O2KES 7k, REL, XHELPL Java

Bl
PRARD 4 B

import java.nio.ByteBuffer;
import java.util.ArrayList;
import java.util.List;

import org.apache.hadoop.hbase
import org.apache.hadoop.hbase
import org.apache.hadoop.hbase

import org.apache.hadoop.hbase.
import org.apache.hadoop.hbase.

import org.apache.hadoop.hbase

.thrift2
.thrift2
.thrift2

thrift2
thrift2
thrift2

import org.apache.thrift.TException;
import org.apache.thrift.protocol.TBinaryProtocol;
import org.apache.thrift.protocol.TProtocol;

.generated.TColumnValue;
.generated.TGet;
.generated.THBaseService;
.generated.TIOError;
.generated.TPut;
.generated.TResult;
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import org.apache.thrift.transport.TSocket;
import org.apache.thrift.transport.TTransport;

public class thrifttest ({
public static void main(String[] args) throws TIOError, TException {
String hostname = "iZ23d4byllaz";
int port = 9090;
int timeout = 10000;
//HEE thrift &R, FFIRBUER
TTransport thriftsocket = new TSocket (hostname, port, timeout):;
THBaseService.Iface thriftclient = new THBaseService.Client (
new TBinaryProtocol (thriftsocket));
thriftsocket.open()

/ /S E YRR AE AT

ByteBuffer hbasetable = ByteBuffer.wrap("hbase test".getBytes()):’
TPut rowkey = new TPut(); -

JIATHEE N 9, FE N fl:status, {HN run
rowkey.setRow ("9" .getBytes());

TColumnValue columnfl = new TColumnValue()

columnfl.setFamily ("f1".getBytes ());

columnfl.setQualifier ("status,".getBytes());

columnfl.setValue ("run".getBytes () ),

//ATEME N 9, FBN f2:status, {H N stop
TColumnValue columnf? = new TColumnValue()
columnf?2.setFamily ("f2" .getBytes ());
columnf2.setQualifier ("status,".getBytes());
columnf?.setValue ("stop".getBytes() )

/ /HERZ LR

List<TColumnValue> columnlist = new ArrayList<TColumnValue>();
columnlist.add (columnfl) ;

columnlist.add (columnf?2) ;

rowkey.setColumnValues (columnlist) ;

thriftclient.put (hbasetable, rowkey);

/ /3REARAZ MATEEME 9 M4 R

TGet rowget = new TGet ()
rowget.setRow ("9" .getBytes());

TResult res = thriftclient.get (hbasetable, rowget);

for (TColumnValue reskey : res.getColumnValues()) {
System.out.print ("key : " + new String(reskey.getFamily())
+ ":" + new String(reskey.getQualifier()));
System.out.print ("value : " + new String(reskey.getValue())):
System.out.print (", timestamp : " + reskey.getTimestamp () + "\n");

}

thriftsocket.close();

}
TE4m 1 thrift N FERF AT, 75 Z2 1% hbase-thrift-0.98 3-hadoop1 jar £, FmiFiziT4s B

EE N —

MRS

[root@www hjaval# Jjavac thrifttest.java

[root@www hjaval# Jjava thrifttest

key : fl:status,value : run,timestamp : 1458615999886
key : f2:status,value : stop,timestamp : 1458615999886

i ik HBase Shell 50 UEHE 28 203, 4k Fros:

.................................................................................................................. > &



%"j(ﬁ\aﬁﬂkﬁﬁﬂﬁiﬁﬂ el

9

—_—

hbase (main) : 007:0> get 'hbase test',6 '9’

COLUMN CELL
fl:status, timestamp=1458615999886, wvalue=run
f2:status, timestamp=1458615999886, value=stop

2 row(s) 1n 0.0130 seconds

7.1.3 Java APl 0O

HBase A< 5 & 55T Java ST &), Kk, 24t ¥ —8ER) Java API K #H, B
N7 B, BEfEm L mE M, RIEH, JEREM., dE0ENSE. A =
H) ERFRAE . RSN, SRS

HBase B /7 M i (http://hbase.apache.org/apidocs/overview-summary.html)#2 fit | _FiAHL,
Ky JHERTFEANE U, H T & AT A | HBase Java B LA AT H 777%, tnlE 7-4 Fros.

Overview | Package Class Use Tree Deprecated Index Help

Prev Next Frames Mo Frames All Classes

Apache HBase 2.0.0-SNAPSHOT API

Package Description

com.google.protobuf
org.apache.hadoop.hbase
org.apache.hadoop.hbase.classification
org.apache.hadoop.hbase.classification.tools

org.apache.hadoop.hbase.client Provides HBase Client
org.apache.hadoop.hbase.client.backoff
org.apache.hadoop.hbase.client.example
org.apache.hadoop.hbase.client.replication
org.apache.hadoop.hbase.client.security

org.apache.hadoop.hbase.conf

org.apache.hadoop.hbase.coordination

org.apache.hadoop.hbase.coprocessor Table of Contents
org.apache.hadoop.hbase.errorhandling

org.apache.hadoop.hbase.exceptions

org.apache.hadoop.hbase.filter Provides row-level filters applied to HRegion scan results during calls to ResultScanner.next ().

Copied from hadoop source code.

org.apache.hadoop.hbase.h : &
309 b - See hitps:/issues. apache.orgfjira/browse/HADOOP-10232 to know why.

org.apache.hadoop.hbase.http.conf

org.apache.hadoop.hbase.http.jmx This package provides access to JMX primarily through the JM{JsonServlet class.
org.apache.hadoop.hbase.http.log

5| 7-4 HBase BV EFIFE

ImMIEMAT

3T Java API #1T HBase Zife, T EIEIEVI00ER: HBase. AT 3R 5 Edm 154 |
TPk 5ia T =R,

B, EALYIMGaAIERE . 7 EIEId Configuration K 7.5 Zookeeper [ERZINIE, %
f& 7€ HBase [f] ZooKeeper IP Sl 15, ERIAN 2181

EAE A ERZARISF, F 2SS A org.apache.hadoop.conf.Configuration £ .

HARHS R B
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import org.apache.hadoop.conf.Configuration;
private static Configuration hbaseconn =
static {
Configuration connconf = new Configuration();
connconf.set ("hbase.zookeeper.quorum”", "127.0.0.1");
connconf.set ("hbase.zookeeper.property.clientPort”,
hbaseconn = HBaseConfiguration.create (connconf) ;

null;

"2181"} ;

}

H.k, F]H HBase Java API %2535 11 5€ BT i B 2% <
SFE Ja TH NS A A AT A

e, AT 9 iE 51217 . g iE ), 75848 2 K& HBase %, IX 25 P27 T hbase/lib
Hexdr, il 7-5 s wiEsc e )a, nl LAMEBh Hadoop a2 INE 2 ERFHiaqT, WAl LIA

H java iy 2 MALIZAT -

e T

NG E SR

[root@www hbase]# 13 lib/
activation-l.1l.jar

asm-3.l.jar
commons-beanutils-1.7.0.jar
commons-beanutils-core-1.8.0.jar
commons-cli=-1.2.jar
commons-codec-1.7.jar
commons—-collections-3.2.1.jar
commons-configuration-l.6.jar
commons-digester-1.8.jar
commons—-el-1.0.jar
commons-httpeclient-3.1.jar
commons-io-2.4.jar
commons-lang-2.6.jar
commons-logging-l.l.l.jar
commons-math-2.1.jar
commons-net-1.4.1.jar
findbugs-annotations-1.3.9-1.jar
guava-12.0.1.jar
hadoop-core-1.2.1.jar
hamcreat-core-1.3.jar
hbase-client-0.98.3-hadoopl.jar
hbase-common-0.98. 3-hadoopl. jar
hbase-common-0.98.3-hadoopl-tests.jar
hbase—examplea-ﬂ.%E.S-hadnupl.jar

7.1.4 Java API ;=45

X B4’ —> HBase /-1,

1. ZZF{XHE
R ik

ARL I

import java.io.*;
import
import
import
import
import
import
import
import

EHMAACRATHRAE, MRPFBAN

hbase-hadoopl-compat-0.98.3-hadoopl.jar
hbase-hadoop-compat-0.98.3-hadoopl. jar
hbase-it-0.98.3-hadoopl.jar
hbase-it-0.98.3-hadoopl-tests.jar
hbase-prefix-tree-0.98.3-hadoopl.jar
hbase-protocol-0.98.3-hadoopl.jar
hbase-server-0.98.3-hadoopl.jar
hbase-server-0.98. 3-hadoopl-teats. jar
hbase-shell-0.98.3-hadoopl.jar
hbase-testing-util-0.98.3-hadoopl.jar
hbase-thrift-0.98.3-hadoopl.jar
high-scale-lib-1.1l.1.jar
htrace-core-2.04.jar
httpclient-4.1.3.jar
httpcore-4.1.3.jar
jackson-core-asl-1.8.8.jar
jackson-jaxrs-1.8.8.jar
jackson-mapper-asl-l.8.8.jar
jackson-xc-1.8.8.jar
jamon-runtime-2.3.1.jar
jasper-compiler-5.5.23.jar
jesper-runtime-5.5.23,jar
jaxb-api-2.2.2.jar
jaxb-impl-2.2.3-1.jar

B 7-5 FhEERIAE

Al —

org.apache.hadoop.conf.Configuration;
org.apache.hadoop.hbase.client.HBaseAdmin;
org.apache.hadoop.hbase.HBaseConfiguration;
org.apache.hadoop.hbase.HColumnDescriptor;
org.apache.hadoop.hbase.HTableDescriptor;
org.apache.hadoop.hbase.client.HTable;
org.apache.hadoop.hbase.client.Put;
org.apache.hadoop.hbase.util.Bytes;

.................................................................................................................. >
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jersey-core-1.8.jar
Jjersey-json-1.8.jar
jersey-server-1.8.jar
jettison-1l.3.1.jar
Jjetty-6.1.26.]jar
jetty-aslengine-6.1.26.jar
jetty-util-6.1.26.jar
jruby-complete-1.6.8.jar
jsp-2.1-6.1.14.jar
jesp-api-2.1-6.1.14.jar
j2r305-1.3.9.jar
junit-4.11.jar
libthrift-0.9.0.jar
log4j-1.2.17.jar
metrics-core-2.1.2.jar
netty-3.6.6.Final.jar
protobuf-java-2.5.0.jar
ruby
servlet-api-2.5-6.1.14.jar
slfij-api-l.6.4.9ar
slf4j-logdjla-l.6.4.jar
xmlenc-0.52.jar
zookeeper-3.4.6.jar

AT

oK, %257 hbaseexam.java XA, JF@ . —/~4 A hbaseexam ] 25, FEF 1Y
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public class hbaseexam {

private static Configqguration hbaseconf = null;
static {
Configuration testconf = new Configuration();

testconf.set ("hbase.zookeeper.quorum", "iZ23d4byllaz");
testconf.set ("hbase.zookeeper.property.clientPort™, "2181");
hbaseconf = HBaseConfiguration.create (testconf);
}
public static void main (String [] agrs) {
try {
String strTableName = "exam tb";
/ /RO
HRaseAdmin hbTable = new HBaseAdmin (hbaseconf) ;
HTableDescriptor tbdesc = new HTableDescriptor (strTableName) ;
tbdesc.addFamily (new HColumnDescriptor ("math")):
hbTable.createTable (tbdesc) ;
System.out.println("Status: [Sucess] Create Table ok...");

/ /EIE SR
HTable table = new HTable (hbaseconf, strTableName);
Put put = new Put (Bytes.toBytes("tom"))
put.add (Bytes.toBytes ("math"),
Bytes.toBytes(""), Bytes.toBytes("80"));
table.put (put) ;
System.out.println("Status: [Sucess] add recored ok...");

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

}

2. FoHRESIEBIT

ﬂﬂ%%@#ﬁwc'%ﬁéﬁmWI#aw?%,E%%WM%L,aA$WWHE
5 B 3 hbase/lib, ZmiFpI))E, i java ar2ia1T.
NI

[root@www hjaval]# Jjavac hbaseexam. java
[root@www hjaval]l# java hbaseexam

3. FEME ZE Hadoop EEFIBIT

ﬂ&%ﬁ%ﬂ@@m&iﬁamrMWEmem$ﬁ¢tﬁ,HEM£%ﬁﬁ
B8 2 — manifest.mf A, FIH jar ap 2347740, &aidiid hadoop jar 7 21217 -
BRAEW T BTR

[root@ www hjaval# vi manifest.mf

Manifest-Version: 1.0

Main-Class: hbaseexam

[root@www hjaval# jJar -cvf hbaseexam. jar hbaseexam.class
added manifest

adding: hbaseexam.class (in = 2189) (out= 1082) (deflated 50%)

[root@www hjaval# 1s
hbaseexam.class hbaseexam.jar hbaseexam.]java manifest.mf
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44 B IP) hbaseexam.jar XA IN% 2 Hadoop ZEHEH, DMES I AT - & i) a2 i
FHR:

[root@www hjava]# hadoop jar hbaseexam.jar hbaseexam

4. Eclipse Hwi¥5181T

3T Eclipse 1347 Java gifetf &, e H NI R, XH, J67E Eclipse H 4] —1
hbaseTest T.F£, }f HBase 5 2/ Java /P S AR TREY, SAERZCRWE 7-6 .

i} Properties for hbaseTest =N X
type filter text Java Build Path = - -
> Resource —_—
Builders |5_‘“ Source | (= Projects = Libraries <. Order and Export
Java Build Path JARs and class folders on the build path:
» Java Code Style + i activation-1.1jar - C\Users\admin-Ib\Desktopiworksp: = Add JARs...
Java Compiler o mi asm-3.1jar - ChUsers\admin-Ib\Desktop\workspaceiht:
+ Java Editor - commons-beanutils-1.7.0 jar - C:\Usersadmin-lbDesk Add External JARs..

Javadoc Location .
> JavaScript Profiles

Praject References

Run/Debug Setting:

Spket Task Tags

commonsz-cli-1.2 jar - CiUsershadmin-1byDesktopywork =
commons-codec-1.7 jar - ChUsers\admin-Ib\Desktopiw
commons-collections-3.2.1 jar - C:\Users\admin-lb\Des
commons-configuration-1.6.jar - ChUsers\admin-Ib\De
commons-digester-1.8 jar - Ch\Usershadmin-lbyDes k‘h:n[:_
commons-el-1.0.jar - ChUsers\admin-Ib\Desktopiwork
commons-httpclient-2.1 jar - ChUsersiadmin-1bYDesktc

21 E1 (BN

Add Library...

2]

Add Class Folder...

zl

l l
l |
commons-beanutils-core-1.8.0jar - C\Users\admin-lp\ | [ add Variable.. |
I |
[ |
| Add External Class Folder...|

Task Tags
ANL Syntax

commons-io-2..jar - C\Users\admin-Ib\Desktop\work Remaove
commons-lang-2.6.jar - C\Users\admin-lb\Desktoplwc
commons-logging-1.1.1.jar - C:\Usersvadmin-Ib\Desktc Mligrate JAR File...
commons-math-2.1.jar - C\Users\admin-|b\Desktoplw
commons-net-1.4.1jar - C\Users\admin-Ib\Deskta plw
findbugs-annotations-1.3.9-1 jar - ChUsershadmin-lbAD

guava-12.0.1.jar - Ch\Users\admin-Ib\Desktop\workspa
hadoop-core-1.2.1.jar - C\Users\admin-lb\Desktopwe
hamcrest-core-1.3.jar - C\Usershadmin-|b\Desktopiwo

¢ = hbase-client-0.98.3-hadoopl.jar - C:\Usershadmin-1b\D

¢ = hbase-common-0.98.3-hadoopl-tests.jar - C\Users\ad

o hbase-commaon-0.98 2-hadoopl jar - CA\llsers\admin-ll

» @ hbase-examples-0.98 3-hadoopl.jar - C3Users\admin-1 =

4 | I 3

21 =1 ED ED (T
m
[n N
-

El

zl

21 [E1 (20 21 1

?) Ok | [ Cancel

W N S r i ) = T

7-6 S5\ HBase 5MERED
TEA THEF i — 4 hbaseexam. java [F13CF, RCRWE 7-7 P,

= = =]

f& Package Explorer 3 (S O | [ hbaseexam java &2
4 = hbaseTest s ©import java.io.®;
4 & gre import org.apache.hadoop.conf.Configuration;

+ /8 (default package) :erpur‘l: org.apache  hadoop.hbase_client _HBE‘| se.ﬂ.dm:‘in;
import org.apache.hadoop.hbase.HBaseConfiguration;
- import org.apache.hadoop.hbase. HColumnDescriptor:

» 1 HBaseTest java import org.apache.hadoop.hbase.HTableDescriptor;
¢ @ JRE System Library [JavaSE-1.7] import org.apache.hadoop.hbase.client .HTable:
r = Referenced Libraries import org.apache. hadoop.hbase_client_ Put;
¢ = jar import org.apache.hadoop.hbase.util.Bytes;

» M hbaseexam.java

public class hbaseexam {

private static Confipuration hbaseconf = null;
static {
Configuration testconf = new Configuration();
testcont . set("hbase.zookeeper . quorum™, "iZ723ddby1laZ");
testcont.set{"hbase.zookeeper.property.clientPort™, "2181");
hbaseconf = HBaseConfiguration.create{testcont);
by
public static void main {(String [] agrs) {
try { |
String strTableMame = "exam th“;
HBaseAdmin hbTable = new HBaseAdmin{hbaseconf);
HTableDescriptor tbdesc = new Hlsblablsscriptor(striableflams);
thdesc.addFamily{new HColumnDescriptor({"math"));
hbTable createTable(thdesc);
System.out.println{"Status: [Sucess] Create Table ok..."};

3':1"3'3'.':1"3’.':1":"3'.':1"3':':1"?3'.'ETEF.'EB:..E'.".E:??Z‘C':?3’.':1"?3':':1"3'.':1"?3’.':':"3'.':1"?3’.':1‘3’.':1“3‘3’.':1"3’.':1‘?3’.':‘?31':1‘?3’.1‘?3‘:':??3’.1‘?3’.':&

fr BINiRF

& 7-7 BEREAOYRE

.................................................................................................................. > @
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—_—

7F Eclipse Pz T AR, AILEFEHATRCR, i 7-8 .

1 *hbaseexam.java & = 2= Outline & = B
s = import java.io.®; - B =G T
import org.apache.hadoop.conf.Configuration; 4 3 hbaseexam

import orp.apache.hadoop.hbase.client.HBaseAdmin;
impart org.apache . hadoop.hbase HBaseConfiguration;
import org.apache.hadoop.hbase.HColumnDescriptor;
import org.apache.hadoop.hbase.HTableDescriptor;
import org.apache.hadoop.hbase.client.HTable;
import org.apache.hadoop.hbase.client.Put;

import org.apache . hadoop.hbase util _ Bytes;

= ¥ hbaseconf: Configuration
L=

e main{String(]) : void

public class hbaseexam { 3

private static Configuration hbaseconf = null;
static {
Configuration testconf = new Confipuration();
testeont . set("hbase.rzookeeper_quorum”™, "iZ23daby1laZ™);
testcont.set("hbase.zookeeper.property.clientPort™, "2181");
hboseconf = HBaselonfiguration.create(testcont);
}
public static void main (5tring [] agrs) {
try {
String strTabletlame = "exam_tb";
f ."'.."f .-_ |i|- :i
:E HBaseAdmin hbTable = new HBaseAdmin(hboseconf);
Eﬁ @SuppressWarnings{ "deprecation™)
i HTableDescriptor thdesc = new HTablaDecceiptar(strTahleName);
- tbdesc.addFamily({new HlolumnDescriptor{"math"}};
hbTable_createTable(tbdesc);
System.out.println{"Status: [Sucess] Create Table ok..."}:

Problems @ Javadoc |2 Dedaration 'B Console 23 X g F.ﬂ =l o =
=terminated:> hbaseexam [lava Application] C:\Program Files\Java\jre7\bin\javaw_exe (2016-3-14 _F11:30:14)
lofwsfla 113w 1Y LNFU zookeeper.Llientinxn. >0CKET connection established To 122304byllacsfltl.qu. 120,08 181, 1nltiating SE5510MN
16/83/14 11:30:19 INFO zookeeper_ClientCnxn: Session establishment complete on server 1723d4by11a7/121.468_1256_204:2181, sessionid = @x]
16/83/14 11:308:19 INFO zookeeper.ZooKeeper: Session: 8x1534a49953e@812 closed
16/83/14 11:30:19 INFO zookeeper.(lientCnxn: EventThread shut down
Status: [Sucess] Create Table ok...
Status: [Sucess] add recored ok...

« [m] -

& 7-8 HUTHR

-

5. JuuE S5

RYE _FHE T 208, X Bl HBase Shell 3UFFE P HATIIROE, W, &FICHTIE)
GO, TS

hbase (main) : 005:0> scan 'exam tb'

ROW COLUMN+CELI

tom column=math:, timestamp=1457926074892, value=80
1 row(s) 1in 0.0850 seconds

7.2 REDRZRZENRE

AT H L4 HBaseAdmin 28, 2T XM RLIN ap 44 72 H HO B MIBR, BLRGRRIEN
. kR, B, B, R EE EERAE.

HBaseAdmin 7EA# FH I #5 Z5c #4610, BISE6I &L HBase [#) Configuration 28, I 1%
FRULSA Ja X RONZEi4% N\ HBaseAdmin #I5 R 5L, XAF, BUA] LSRG HBase SR
B, JNEER:

HBaseAdmin (Configuration)

FARE AR g 7.1.4 /N 40 B s

import org.apache.hadoop.conf.Configuration;

private static Configuration hbaseconf = null;
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HBaseAdmin admin = new HBaseAdmin (hbaseconf) ;

721 RWEFE

HBaseAdmin F &t [ AEH £ = HIREER 7%,

DIRE B AH AW, FIH getTableNames()/7i%, AW EAE SRR HITHE, JH
A PLTEZ P N ENZRIA L, T B el gk k&, F|H getTableDescriptor() /7 i
A LALAR Y NS EL, BE R kKRN AR R S K $548 5 B (HTableDescriptor), 498, ] LIf5
E—NREBGNSH, BF —HRPIMEEE.

7% HTableDescriptor & 24l &K A5 BfIA R, A UAMEKRIIE. BEGE, KR,
MR AEMERE RS, EHWHTEMER 7-2 Frs.

FT7-2 FTAEWERGE

J3 7B R R [E {8 IR
addFamily(HColumnDescriptor family) HTableDescriptor 8 A %
getColumnFamilies() HColumnDescriptor] | RIS B
getConfiguration() Map<String, String> FREACEAS B
getTableName() TableName IR A4 PR
getValue(byte[] key) String REOCEAEE
removeFamily(byte[] column) HColumnDescriptor il o 271 e
setMaxFileSize(long maxFileSize) HTableDescriptor BH Region XA ﬁﬁ‘ﬁﬁi‘ K

HRTUER G, il 2

hasFamil e[| familyName boolean e T BRI iE

BATX EA|HE SarEfiF P R R, FHmbEERNREGHWER. ATEFS], &,
M4ms | — > F 3/ HBaseBase, AIKZE 58I E 38 sl — MR 715, FFEIZRT
main 77 3% 34T FH O T BT A & — s a3 3G pX AN 2RI 773, [FIFETE main 77
VEA AT )

{E main J7VEF B T — MER B 77 3 PRI IS 345 B IFRAS . HBHiIA quit
5, HeBH. %A Lst B, WHHEFrEER. WA “show &47 B, W] HTEERPE
FE. WATEHG, 1% Enter $#$27C .

ARG R B s

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStreamReader;
import java.util.Map.Entry;
import java.util.Set;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.hbase.HBaseConfiguration;
import org.apache.hadoop.hbase.HColumnDescriptor;
import org.apache.hadoop.hbase.HTableDescriptor;
import org.apache.hadoop.hbase.KeyValue;
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import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.

hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop

.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.
.hbase.

MasterNotRunningException;
NamespaceDescriptor;
ServerName;

ClustersStatus;

RegionLoad;
ZooKeeperConnectionException;

client.
client.
client.
client.

Delete;
Get;
HBaseAdmin;
HTable;

ServerLoad;

client.
.Put;

.Result;
.ResultScanner;
client.
filter.
filter.
filter.

client
client
client

filter

HTablePool;

sScan;
BinaryComparator;
CompareFilter;
QualifierFilter;
ValueFilter;

util.Bytes;

import com.sun.jersey.core.reflection.MethodList.Filter;

/ /7€ X HBase [P)F3EAEZE1E

public class HBaseBase ({

/ /7€ R B AE B

private static Configuration hbaseconf =

null;

static {
Configuration testconf = new Configuration();
testconf.set ("hbase.zookeeper.quorum”, "iZ23d4byllaz");
testconf.set ("hbase.zookeeper.property.clientPort"”, "2181");
hbaseconf = HBaseConfiguration.create (testconf);

}

//BEAL, VLR B3 % 2R T
/| BRI RRIIER

public void showtblist () throws MasterNotRunningException,
ZooKeeperConnectionException, IOException
{
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
1 String [] tblist = hbaseadmin.getTableNames () ;
for(int i1=0; i<tblist.length; i++)
System.out.println("table [" + 1 + "] name" + tblist[i]);
}
/| BRI ERIRE K
public void showtbscheme (String tbname)
throws MasterNotRunningException,
ZooKeeperConnectionException, IOException
{
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf);
2 1f (hbaseadmin.tableExists (tbname))
{
3 HTableDescriptor tbdesc =
hbaseadmin.getTableDescriptor (Bytes.toBytes (tbname)) ;
System.out.println (tbdesc);

--------------------------------------------------------------------------------------------------------------------



}

% 7E HBase iz %

System.out.println("table name " + tbname + " is not exist!");

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

/ /WAL AT JT iR H
HBa;eBase hbasebase = new HBaseBase();
/ /TG BIRAE
4 BufferedReader reader =
new BufferedReader (new InputStreamReader (System.in));
while (true) {
System.out.print ("myhbase:>") ;
String strread = reader.readLine();

5 if(strread.equals ("quit")) {
System.out.println ("Bye Bye!");
return;

}

6 String[] str = strread.split(",| "):;

7 if(str[0].equals("show") && str.length==2) {

/ /A show table [J#&UiH K
hbasebase.showtbscheme (str[1]) ;
}

8 else 1f (str[0].equals("1list") && str.length==1) {
//HH show table &R
hbasebase.showtblist () ;

}

else |

System.out.println ("Input Error!");
}
}
}

}
KIBETEEBIT
KA1 4b: SR — N RAPEAHES, Ed for PEH 5 H SR AR
b 2 kb FH T AW 2 B AFE %R, WRAFAE, XA true, 5 [A] false.
A9 3 4b: 3KA548 € % 10 HTableDescriptor 25, iZSHA7 iR 45 KRS B .
RS 4 4b: MBS IRGH PRI
BG5S &b R AR E quit, W EEEHL .
RS 6 &b XfEm B TUR, i “” Bk 3 T 0 b
RS 7 4k A AT 25 A A% 20 — AN F A7 508 show,  [A]EF, FEAN)A] 5 iU EZH K

TN 2, WPHITEEREHHIERAE-
fUBS 8 Ab: ArSRATIN B3 N B U5 — a8 List,  [AIRY, BENU)A G U ECH K
AN, BT =80T AT R ERAE .

RS

IS A7 BOR AN T T -

[root@www hjaval]# java HBaseBase
myhbase:>1list

table
table
table
table
table
table

[0]

name bigdata:bat tb

name bigdata:emp sign tb
name bigdata:emp tb

name exam tb B

name hbase test

name tb2



q’j(yéjﬁ 0 ARGl ST R (s

table [6] name tb3

table [7] name testhbase

myhbase:>show hbase test

'hbase test', {NAME => 'fl1', DATA BLOCK ENCODING => 'NONE', BLOOMFILTER =>
'ROW',_REPLICATIDN_SCOPE => '0", " COMPRESSION => '"NONE', VERSIONS => '1",
MIN VERSIONS => '0', TTL => 'FOREVER', KEEP DELETED CELLS => 'false',
BLOCKSIZE => '65536', IN MEMORY => 'false', BLOCKCACHE => '"true'}, {NAME =>
'f2', DATA BLOCK ENCODING => "NONE', BLOOMFILTER => "ROW', REPLICATION SCOPE
=> '0", COMPRESSION => "NONE ', VERSIONS => '1l'", MIN VERSIONS => '0', TTL =>
'FOREVER', KEEP DELETED CELLS => 'false' BLOCKSIZE => '65536"'", IN MEMORY
=> 'false', BLOCKCACHE => 'true' }

7.2.2 FTHIBE

HBaseAdmin ] createTable(HTableDescriptor desc) /772 H T8I & %, G —iKk3R7HZE
R BIRANME B2, — AN &2 % HTableDescriptor desc, H T AR H—1 2
HColumnDescrlptor, T ﬁﬁ W AESE

7% HColumnDescriptor EFIJ}%L{J—HI_* WA, EHTHRE. BEEERE, XFEMEE
RIBE s KA, #5525 , BB TIEINR 7-3 Fis.

F*7-3 FEmALERBGE

BB & [E & ok
getConfiguration() Map<String, String> PR B 1S B AR
getEncryptionType() String RGN EIE AR
setEncryptionType(String algorithm) HColumnDescriptor B B AN %
removeConfiguration(String key) void MIFr X —RLEE R
setMaxVersions(int maxVersions) HColumnDescriptor WH i A B
gefNameAsString() String L) 75 4 FR
setTimeToLive(int timeToLive) HColumnDescriptor wE TTL {H
setDurability(Durability d void W E WAL 25|

TIHSEEL ¥ —AN /712 createhbasetable, H T MZa @ &K% FikE BES L& i —
kR RIS EERERMARLRS . RIEES, MRRCAALE, WRE,; WRBAGFE,
NIl #2) R A R XA, FFPATR G2 .

PEARHS AN B

//BIVEER, fRERYA, RIEEER
public void createhbasetable (String tbname, String[] family)
throws Exception {
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
1f (hbaseadmin.tableExists (tbname)) {
System.out.println("table ["+tbname+"]Exists!");

}

else {
1 HTableDescriptor desc = new HTableDescriptor (tbname);
for (int i1=0; i<family.length; 1i++) {
2 desc.addFamily (new HColumnDescriptor (family[i]));

hbaseadmin.createTable (desc) ;



% 7E HBase iz %

System.out.println("create table ["+tbname+"]Success!");

}

KA 51T

B 1 4L WG RIIARXN R, LKA AEASEL

B 2 ab: PEIFIRIGFIREL R, JEiEId addFamily /7RI desc AR G

7E main J775H, A AT PRGN TTE, FE— “create K44, FiE 1, Fi% 2, ...,
FIEN” B2 ESE, e T:

1 else if(str[0].equals ("create") && str.length>=3) {

/ /et Ak

2 String[] strfamily = new String[str.length-2];
for (int i=2; i<str.length; i++)

3 strfamily[i-2] = str[i];

//H create 15K
hbasebase.createhbasetable (str[1l], strfamily);

RS 1 4k MH P BINN create, DLEBIANRIFRFFEARNT 3 B, AT A G2

KA 2 kb BIEVIFRBAES, KEAHPRMARFERREAKRERE 20082 create
5%&4%).

RS 3 Ak X EAH S & AT IRE

X create fir 4, B —KE LN student, ELFH school. work P MF17%, G5
)5, H HBase Shell g 217 500E, @17 28CR W R Hrs:

[root@www hjava]# java HBaseBase
myhbase:>create student, school,work
create table [student] Success!
[root@www hjava]# hbase shell

hbase (main) :001:0> list '"student'
TABLE

student

1 row(s) 1in 1.0630 seconds

7.2.3 ZFRAIMIER

HBaseAdmin H 1] deleteTable() /7 %A FH TR —4H 45 23R, BMIPRAF A& 5 1B 2R A
AR —HE, MERERZAT, FHEH disableTable() /7 %45 H 1% .

THISEEL T —NJ71% deletehbasetable, FH T MFRZe € BIF 4, ARG 3 EZRUE 2B AR
Y, WMRROAFE, MPATHREEHEMBERIIEIE, WRAGE, Wik(E],

PRACAS W s

//IBER, fRERSA
public void deltehbasetable (String tbname) throws Exception {
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
1f (hbaseadmin.tableExists (tbname)) {
hbaseadmin.disableTable (tbname) ;

.................................................................................................................. 07
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9

hbaseadmin.deleteTable (tbname) ;
}

else {
System.out.println("table ["+tbname+"] is not Exists!");
}
}

KR 5IET
£ main J7ik, FIHATEIER 7, #E—A “delete K47 Wag2EE, O
FHIR:

else 1f(str[0] .equals ("delete") && str.length==2) {
/ /M delete table ig:K
hbasebase.deltehbasetable (str([1l]);

B 2 TG i) student 3%, [F]IN A List dp 2 2E1T500E, BT8R WK FR:

[root@www hjaval]l# java HBaseBase
myhbase:>delete student

student is deleted!
myhbase:>1list

table [0] name bigdata:bat tb
table [1] name bigdata:emp sign tb
table [2] name bigdata:emp_tb
table [3] name exam tb

table [4] name hbasg;test

table [5] name tb2

table [6] name tb3

table [7] name testhbase

7.2.4 FREMEK

%) HBase K& B0, £ EARIT 215 103G el B, @ik HBaseAdmin H [
addColumn J77%, B LASEILX;ZRERIIE N, AP IS G EfEER %, LU A%,
FyfiR {5 B, F HColumnDescriptor 25 #H/THfiiA; MFR 1 #%i8id deleteColumn /772, 15N
ZHBTER A 5 EZS MR IS5 4 .

T E | — 72 alterhbasefamily(String tbname, String family, boolean flag), ifif
flag BEATE M, =04 true I, $RATIGINZAEHRLE: O false I, $ATHH BR 21 £ 4 .

PEARES A0 B s

/MENFE, flag N true BIIEINLAIEE, N false BIHHER IG5
public void alterhbasefamily(String tbname, String family, boolean flag)
throws Exception {
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
1f (hbaseadmin.tableExists (tbname))

{

1 hbaseadmin.disableTable (tbname) ;
HColumnDescriptor columndesc = new HColumnDescriptor (family);
if(flag) {
hbaseadmin.addColumn (tbname, columndesc);
System.out.println("add family [" + family + "] Success!");



% 7E HBase HizH %

} else {
hbaseadmin.deleteColumn (tbname, family) ;
System.out.println("delete family ["™ + family + "] Success!");

}
2 hbaseadmin.enableTable (tbname) ;

}
else

{

System.out.println("table ["™ + tbname + "] is not Exists!");

}

RKEEESIEIT

A1 4k FEECERAT, eZEH AR

RS2 4k B )E, Btk

£ main J7y5EA A HZ 7%, S PR RS S PR fr 4, HHoEiig dr 48 “alteradd
x4, JIE” . MIBRaE % “alterdel &4, FiE” , LEiRar SRR ABEERIE—DIIE. R
FARAS I T -

else 1f(str[0].equals("alteradd") && str.length==3) {
//MEE alter add family 1K
hbasebase.alterhbasefamily(str[1l], str[2], true);

}

else if(str[0].equals("alterdel") && str.length==3) {
/ /b alter delete family ik
hbasebase.alterhbasefamily(str[1], str([2], false);

SLILX student & (VF B AE(H FRTZeil 1T create w4 61454 work 1) #% 1M, [FRT,
B8 info A%, &M IBSUE RS, 7R Fik:

[root@www hjaval]# java HBaseBase

myhbase:>alterdel student,work

delete family [work] Success!

myhbase:>alteradd student,info

add family [info] Success!

myhbase:>show student

'student', {NAME => 'info', DATA BLOCK ENCODING => 'NONE', BLOOMFILTER =>
'ROW', REPLICATION SCOPE => '0', COMPRESSION => 'NONE', VERSIONS => '1"',
MIN VERSIONS => '0', TTL => 'FOREVER', KEEP DELETED CELLS => 'false',
BLOCKSIZE => '65536', IN MEMORY => 'false', BLOCKCACHE => 'true'}, {NAME =>
'school', DATA BLOCK ENCODING => 'NONE', BLOOMFILTER => 'ROW',
REPLICHTION_SCﬁPE => '0', COMPRESSION => 'NONE', VERSIONS => '1',

MIN VERSIONS => '0', TTL => 'FOREVER', KEEP DELETED CELLS => 'false',
BLOCKSIZE => '65536', IN MEMORY => 'false', BLOCKCACHE => 'true'}

\ e |

a‘é -f’f]g-fi ;ﬁ‘?‘-}-‘ h
(1 1#if HBaseAdmin #9 modifyTable(byte[] tableName, HTableDescriptor htd)# i%, 5
HTableDescriptor ¥ #9 addFamily(HColumnDescriptor). removeFamily(byte[] column)fz &+,

4% 0% 52 I, & 4k ) 6915 B4

.................................................................................................................. > &
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@ SR LEMET, BRER, BHRZEBHRBRER, vAD A5 6 2354
&aﬁﬁaﬁ%ﬁﬁ:%%%ﬁ%mﬁﬁ%ﬁgo
725 ®HZT|g

HBaseAdmin H, i B gmfE S 3, Al LIS ap L R E R &hE . BIE.
il Z S B Y EP SR E TS L (o
1. W RATENEE

A 425 B 1 77124 listNamespaceDescriptors(), i FH 1% 77 1250% [0 24 15 BT A5 iy 42 45 [H]
(NamespaceDescriptor) 1] 1| 3%

7% NamespaceDescriptor s& iy 44 25 (AR S, EHRAEmH F M4, AR, m
e s, LB FRME R . RN IE 7-4 iR .

*7-4 AZTEFMIAENEBRAE

TR R R B & A
create(String name) NamespaceDescriptor. Builder | & iy % %5 [H]
setConfiguration(String key, String value) void wE w4 TR TS {E
removeConfiguration(String key) void RIS S —Ae B A5 S
oetConfiguration() Map<String, String> RSACE 5 B3R
getConfigurationValue(String key) String R HUR o e BT ) E
getName() String i H i 4 7% [6) 44 R
XS EE AR A e n, LR 428 RS B ose] . JEAR
F 40T B :
/ / B PITA iy 44 )

public void listhbasenamespace () throws Exception {
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
NamespaceDescriptor[] nslist = hbaseadmin.listNamespaceDescriptors();
for (int 1=0; i<nslist.length; i++) {
System.out.println (

"NameSpace ID [" + 1 + "] "™ + " name: " + nslist[i].getName())
1 System.out.println (
"descriptor : " + nslist[i].getConfiguration().toString());

}

Kb 1 A TEEREmATHMEEMIAEE . £ main 775612 list namespace
Wz, AR B

else 1f(str[0].equals("list namespace"] && str.length==1) {
/ /b 1ist namespace [k IGIE K

hbasebase.listhbasenamespace () ;

Lﬁ. ﬁéﬁﬁDWTHHHx
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[root@www hjaval]l# java HBaseBase
myhbase:>11st namespace

NameSpace ID [0] name: bigdata
descriptor: {creattime=2016-01-30}
NameSpace ID [1l] name: default
descriptor: {}

NameSpace ID [2] name: hbase
descriptor: {}

2. tnATIERIBIE

Gl #£ iy 44 25 8] 1Y) 77 7% & createNamespace(NamespaceDescriptor descriptor), iX B [f]
NamespaceDescriptor H 1€ X ag 4 70, Al EFERAME BA dr 44 S H A, a4 25 (Rl .

NHESEI—AT5E, HTRIE R E i a2 m, RGN —FHREE. Ead
i 44 (A 2/, PAZSGE A Wran 44 7T A f OAFE, Bk, XBEeSEm— D EHRIEE
£ 4% ] J& TR AFAE 1Y /772 findhbasenamespace(String nsname), 1% /777:3% T listhbasenamespace()
TS

PEACRS LT BT

/] BERE AT R B FE

public boolean findhbasenamespace (String nsname) throws Exception
{
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;

NamespaceDescriptor[] nslist = hbaseadmin.listNamespaceDescriptors();
for (int 1=0; i<nslist.length; 1i++) {
1 if (nsname.equals (nslist[i] .getName ()))
return true;
}

return false;

}
/ /AR TE [ dm 44 25 1)

public vold createhbasenamespace (String nsname, String key,
String keyvalue) throws Exception {
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
if (this.findhbasenamespace (nsname)) {

System.out.println("namespace " + nsname + " 1s exists!");
}
else {
2 NamespaceDescriptor ns =
NamespaceDescriptor.create (nsname) .build();
3 ns.setConfiguration (key, keyvalue);
hbaseadmin.createNamespace (ns) ;
System.out.println("create namespace " + nsname + " ok!");

}

RS 1 4k HFULECES & 14 4 28 (8] & B A7 AE .

RS 2 4k HFHidEdr 44 25

RS 3 4b: HTFIH R 2 2 EHAE B

£ main J7i%H B create namespace fy &4 FH A FK. B BHEEM®S, FHAHA
e 1R

FH R HIARAS W R B«

.................................................................................................................. > @
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else 1f(str[0] .equals ("create namespace") && str.length==4) {

/ /L create namespace [F#& A ifK

hbasebase.createhbasenamespace(str[1l], str[2], str[3]);

X PR E—N4 7'] ns, J& M5 2 N<“desc”: “create namespace”>[1 iy 44 %510, Ji-H HBase
Shell iy 2 AT YL . 1817 BUR AT Frok:

[root@www hjaval# java HBaseBase

myhbase:>create namespace ns,desc,create namespace
create namespace ns ok!

hbase (main) :003:0> describe namespace 'ns'
DESCRIPTION

{NAME => 'ns', desc => 'create namespace'}
1 row(s) 1in 0.0230 seconds

ip % 2B Y2 2X

| A modifyNamespace(NamespaceDescriptor descriptor) f] LME it fim 44 25 8] ) J& 415 &,
IS descriptor € £ 78 i M@ S S, BIAT LL5E B fE cid A .

I SEI— ”I\"ﬁ’ﬂ*ﬁ SMEE I TV, MAS R EEm A E AR EEGRREES

/ /NER TE 1) i 44 25 1)

public void modifyhbasenamespace (String nsname, String key, String keyvalue)
throws Exception {

HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
if (this.findhbasenamespace (nsname)) {

NamespaceDescriptor ns =
NamespaceDescriptor.create (nsname) .build () ;

ns.setConfiguration (key, keyvalue);

hbaseadmin.modifyNamespace (ns) ;

System.out.println("modify namespace " + nsname + " ok!");
}
else {
System.out.println ("namespace " + nsname + " 1is not exists!");

}
}

7F main 5 iZEHEE— “modify namespace =50, JEME, BMHAE” 14, A
%7715 FHREARHS AR Fros:

else if[str[O].equals("modify_namespace") && str.length==4) {
/ /A modify namespace [FI#&iF K
hbasebase.modifyhbasenamespace (str[1], str[2], str[3]);

B2 ns B EEHASE, B “desc BN ok “create G)ZERTH]” , I EMEN
20160123, Jf{E B HBase Shell ay 2 AT E . /TR WF Fros:

[root@www hjava]# java HBaseBase

myhbase:>modify namespace ns,create,20160123
modify namespace ns ok!
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hbase (main) :002:0> describe namespace 'ns'
DESCRIPTION

{NAME => 'ns', create => '20160123"}
1 row(s) 1in 0.0120 seconds

5 24 == 8] B9 M R

I 3% i 44 25 (] 1) 7792502 deleteNamespace(String name), 1X B SZ I — M FR$E 22 iy 44 25 1]
HJ7i%, WA AN B

/ / HERE 7€ 1) 44 25 [A)

public void deletehbasenamespace (String nsname) throws Exception {

HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
if (this.findhbasenamespace (nsname)) {

1 hbaseadmin.deleteNamespace (nsname) ;
System.out.println("delete namespace " + nsname + " ok!");
}
else {
System.out.println("namespace " + nsname + " 1s not exists!");
}
}
fCRD 1 Ab: AT A B i 44 2 1) R 3R
7f main 7:7?*21‘4% B “delete namespace 7y 4443 [8]” War4, M IZIT%. HHRAR
B4 B :

else if(str[0].equals("delete namespace") && str.length==2) ({
/ /4 delete namespace [F#& Gk

hbasebase.deletehbasenamespace (str[1l]);

X B MIBE ns dp 4225 0], FJEEBYATH 2% S 1 list namespace iy 2 HEATI0E. @17 RCR N
TR

[root@www hjaval]l# java HBaseBase
myhbase:>delete namespace student
delete namespacg ns ok!
myhbase:>1list namespace

NameSpace ID [0] name: bigdata
descriptor: {creattime=2016-01-30}
NameSpace ID [1l] name: default
descriptor: {}

NameSpace ID [2] name: hbase
descriptor: {}

73 ¥ i R Iz

HTable 5572 HBase *H B ZHIREIEERIEIS, AR EHERZ M. MR, B AR
&M, fi /] HTable JSHl 75 Z2c¥1infe, A iS40 HBase RIS E X1, LAY
R P

FARHIACHS 1 R flross -

.................................................................................................................. > @
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HTable htb = new HTable (hbaseconf, tbname);

/ /tbname 7% % PR

2% HTable 1% H 7iknge 7-5 s, AN ESEAEIEm. Mg, Bok. &,

o PSR AE BEAT S U -

# 7-5 HTable WEHS5E

F3 BB iR [B] {& Ok

append(Append append) Result 1B INZ
batch(List<? extends Row> actions, void AP ATIE N, B, Bk, 2

Object[] results) TR AE
delete(Delete delete) void W B 2 — 1) sl A7 1945
exists(Get get) boolean AW 58 e B AF(E
get(Get get) Result AT AT R AT KA A I
getConfiguration() Configuration AT BT R
getName() TableName RIS A4 TR
getScanner(byte[ ] family) ResultScanner RIGFE E R 45 R
getScanner(Scan scan) ResultScanner il scan X GORHUA RS RE
getTableDescriptor() HTableDescriptor R ERIRE R
increment(Increment increment) Result BN 2KAT v 5| 5l sl i e
put(Put put) void Y IEAE T
setWriteBufferSize(long writeBufferSize) void WA AT R/
close() void KRR

731 3

HYE N

il H HTable [1'] put(Put put) /7%, RIEZEHE, £ ANZ2 Put F 8 T LB ETRE R,
WEAFEATEE. PE. FBRA. FREZFEE, S8, el CUmAREEL, a0 A e
&, WARSZEEHINGIA. 2K Put H M EIRAZ M ESE, ErE H AR 7-6 Fras.

*7-6 PutXEHHFGZE

5 SRR i -
add(Cell kv) Put BIn—%1E, Cell &—MIMEX 4
“di;‘:;i‘:ﬁge” fonily. bytel] qualifer Put 48 1A T 8
get(byte[] fanuly, byte[] qualifier) List<Cell> | IREIRENE, FBEVIMESES
has(byte|[] famuly, byte[] qualifier) boolean FI| Wy ) e T AL A RS
setACL(Map<String, Permission> perms) Put W ER PR
setAttribute(String name, byte[] value) Put W B JETE
setTTL(long ttl) Put wHE TTL {H
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X BLSZI—™ insertsinglerecord /7, HEUESEIL—Aic sk AN, PEARAS AN B
// EAN—HC T

public wvoid insertsinglerecord(String tbname, String rowKey,
String familyname, String columnname, String value) throws Exception ({

try {
HTable htb = new HTable (hbaseconf, tbname);
1 Put put = new Put (Bytes.toBytes (rowKey));
2 put.add (Bytes.toBytes (familyname),
Bytes.toBytes (columnname) ,Bytes.toBytes (value)) ;
htb.put (put) ;
System.out.println("Status: [Sucess] insert recored "
+ rowKey + " to table " + tbname + " ok...");
} catch (IOException e) ({
e.printStackTrace () ;
}
}
KRIEEBHASET

£ main J7iAHEIE— “put R, ITHE, SRR, TERAT Mar<, AR
5k PEACES TR FrR -

else 1f(str[0].equals ("put") && str.length==6) {
/ /AEF put iR

hbasebase.insertsinglerecord(str([1l], str[2], str[3], str[4], str[5]);

Mz, XBERAZ AFCs, [, {55 HBase Shell &8 Fic % #HATIE, FUE
ISP

[root@www hjaval# java HBaseBase

myhbase:>put student,1,info,age, 20

Status: [Sucess] insert recored 1 to table student ok...
myhbase:>put student,1l,info,name, tom

Status: [Sucess] i1nsert recored 1 to table student ok...
myhbase:>put student,2,info,,student information

Status: [Sucess] i1insert recored 2 to table student ok...
myhbase:>put student,2,info,age, 23

Status: [Sucess] 1nsert recored 2 to table student ok...
myhbase:>put student,2,info,name, tom

Status: [Sucess] 1nsert recored 2 to table student ok...

hbase (main) :008:0> scan 'student'’

ROW COLUMN+CELL

column=info:age, timestamp=1459132877213, value=20
column=info:name, timestamp=1459132885102, value=tom
column=info:, timestamp=1459132909940, value=student information
column=info:age, timestamp=1459133055925, value=23
column=info:name, timestamp=1459133106700, value=tom

2 row(s) 1n 0.0300 seconds

RV A 775, BREGEIE -2 4k, & 0] DL 5e sEE s 25, il an, a7 #E 2 11 info:name
9 tom, AR jim, A ARV SERGERE, W T Bk

[root@www hjaval# jJjava HBaseBase
myhbase:>put student,2,info,name, jim

.................................................................................................................. > @
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Status: [Sucess] insert record 2 to table student ok.....
hbase (main) :016:0> get 'student', '2’

COLUMN CELL

info: timestamp=1459132909940, value=student information
info:age timestamp=1459133055925, wvalue=23

info:name timestamp=1459135434239, value=jim

3 row(s) 1n 0.0220 seconds

[ ram |

* TAT41.

O KA S LR e, T80 R 74741 RowLock #ATAE 4, MAAREIE 69— B,

@ EEIEZEAEAAR lockRow, £ % R34S F unlockRow.

(3 hbase-site. xml P #9 £~ 4L hbase.regionserver.lease.period /& -F 4% %] 474l Bk A4 € B 18]
FKRIAAT G BT IR A 1 24T,

732 BITEI

i FH HTable 1) get(Get get) /7i%, A LAEWZE—1T r Ay SR 2k, 2 ABIZEL Get T
BIREATHAE. K Get H TR AZEARP o, i e &l & 7%

R 77 s
T 77 Get XWERFE

J3 5 AR B [l & Ok
addFamily(byte[] family) Get WE BRI 44 TR
addColumn(byte[] family, byte[] qualifier) Get W A% LA R B 24 R
getMaxVersions() it AT IR A EL
getRow() byte[] AT — AT
setACL(Map<String, Permission> perms) Get i E IR
setColumnFamilyTimeRange(byte[] cf, long minStamp, Get 1 5E A1) [ [R) L X [A]

long maxStamp)

setFilter(Filter filter) Get wE e A

X SEHL— A getsinglerecord Jjik, AW SRPLMIL AR A 1THIE, EHWIRGE LRI
3K, VRS LNT Fross
[/ EW—ATIER

public void getsinglerecord(String tbname, String rowkey)
throws IOException {
HTable htb = new HTable (hbaseconf, Bytes.toBytes (tbname)) ;
Get get = new Get (Bytes.toBytes (rowkey)):
1 Result res = htb.get (get):
System.out.println("family\tcolumn\tvalue\tversion\ttimstamp ");
2 for (KeyValue kv : res.list()) {
System.out.print (Bytes.toString (kv.getFamily()));
System.out.print ("\t" + Bytes.toString(kv.getQualifier())):;
System.out.print ("\t" + Bytes.toString(kv.getvValue())):
System.out.print ("\t" + kv.getMvccVersion());
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System.out.println ("\t" + kv.getTimestamp())

}

KAt 51T

fRAD 1 4b: BRAFET IR 45 AR G

fRAD 2 4b: PEFRHRICEE 15

fE main J7iE, IR “get R, FRME” Wd A, JEURRTIE RO RAT A .
FRAG 8 B

else 1if(str[0].equals ("get") && str.length==3)
{
/ /b E get iFK
hbasebase.getsinglerecord (str[1l], str[2]);
}

else {

}

X BLA AT S A s, RORA R s

[root@www hjava]# java HBaseBase
myhbase:>get student,1

family column wvalue version timstamp

info age 20 0 1459132877213

info name tom 0 1459132885102
myhbase:>get student, 2

family column vwvalue version timstamp

info student information 0 1459132909940
info age 23 0 1459133055925

info name jim 0 1459135434239

733 &£8%EH

i FHl HTable ] getScanner(Scan scan) /7%, A] DA RIEG MIETE, FEAEANTIZECN
Scan 28, fF Scan KHH, A]LAfEERAHIREE, A LLTE & A7 8 E X (8] B9 2 -

%K Scan H TR A EEWEIR LGB, Bl RiELEGERFMNt. EFHB
JTFEIER 7-8 PR

#* 7-8 Scan XWEHAE

o =L i R [ & A
addFamuly(byte[] famuly) Scan W E B P 44 R
addColumn(byte[] family, byte[] qualifier) Scan WA LL R A ) 4 xR
getBatch() int PRECEAR S 1 288K
getFamilies() byte[[] P A ) B P A F1 i 46 B
getMaxVersions() int AT IR A HCASEY
setStartRow(byte[] startRow) Scan 1% 5E Bl G AT
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ik
F3 AR 12 [6] 18 fm Ok

setStopRow(byte[] startRow) Scan BWE A WHEGE /AT
setACL(Map<String, Permission> perms) Scan 1w E AR
setTimeRange(long minStamp, long maxStamp) Scan 1% 5E A e [a) B X [E)
setBatch(int batch) Scan W next()iR [B] [1]ic 5 2% 5L
setFilter(Filter filter) Scan a=BURE
setRowPrefixFilter(byte[ ] rowPrefix) Scan WEAT IR

X BLSZI—A™ getresultset /772, BEMSSCILMIIA TR A . ATHME X [0 3R15 45 BAE & 10K,

PRSI R Fs
/ /A

public void getresultset (String tbname, String control, String startrowkey,
String endrowkey) throws IOException {
HTable htb = new HTable (hbaseconf, Bytes.toBytes (tbname)):;

Scan scan = new Scanf();
if (control.equals ("region™)) {
1 scan.setStartRow (Bytes.toBytes (startrowkey)):;
2 scan.setStopRow (Bytes.toBytes (endrowkey) ) ;
}
ResultScanner res = null;
try {
res = htb.getScanner (scan);
for (Result r : res) {
for (KeyValue kv : r.list()) {
System.out.println("row:" + Bytes.toString(kv.getRow())):
System.out.println (

"family:" + Bytes.toString(kv.getFamily()))
System.out.println (

"qualifier:" + Bytes.toString(kv.getQualifier())):;
System.out.println (

"value:" + Bytes.toString(kv.getvValue()));
System.out.println("timestamp:" + kv.getTimestamp())
system.out.println("————-———H—H—""-+"1-"+-"+"-"—-"H—-"-"—-""-"-"-"""-""-—"——— ") ;

}
}
} finally {
res.close () ;
}
}
KBBS5EIT

RS 1 4k T e &l X B AT 46 1T 8 4E

RS 2 4k e & i X B 45 AT 8HE

7E main J7EH € ARG TN “scan K447 8L “scan R4, WIWGITHME, 45 RATHE
B” B4, ST,

AL W s

else 1f(str[0].equals("scan") && str.length==2)
{
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/ /AR scan iR
hbasebase.getresultset (strf(1], "", """, "");

}
else 1f(str[0].equals("scan") && str.length==4)

{
/ /A scan 12K

hbasebase.getresultset (str[1l], "region", str[2], str[3]);

M IFiz1y, X B AW a2 RS, BRI T Frs:

[root@www hjaval# jJjava HBaseBase

myhbase:>scan student

row:1 info:age value:20 timestamp:1459132877213

row:1 info:name value:tom timestamp:1459132885102

row:?2 info: value:student information timestamp:1459132909940
row:?2 info:age value:23 timestamp:1459133055925

row:?2 info:name value:jim timestamp:1459135434239
myhbase:>scan student,1,1

row:1 info:age value:20 timestamp:1459132877213

row:1 info:name value:tom timestamp:1459132885102

7.3.4 diEss

A TIPS B AT & . B AW AR ETEME B Y ik . FBOs T 28dE B, Wit
{E R HBase FEREEE  LHAT XA, BSHOREL FIvR BN S RES S
e FEE e KT, ASFT-2dE b #5530 #r

{£ HBase H', A TEHE SQL & ififm) AL 7@ 8z 1, (H 77 5 dm M b ik,
feft VIR AR XD, BT EmE R, &6 € M7kt rid i8)E R Bl 45 R 4L, 1F Get,
Scan HEJSCRFISTUESS -

L PE AR 75 B2 504 Filter 28, A [A] 173 8 28 2847 5291 A6 LLIE BIA [l 3€ B
11, SEBIL)E, 7E Get 8L Scan Hil i setFilter A iEMN#EGL e g, 1 Eas 3252 Filter. 7E
HBase ' CFF 2 PPl gL, LhEcs WL & bl JE 48 CompareFilter 28, 7EiZKEH E X
T H AN EEFRF, RUAHBOE FMEAT LR Wi (K Fe X8R A, B HRGE 55T
% 7-9 A .

xT79 WRTZEF

7R ik
CompareFilter.CompareOp. EQUAL FET
CompareFilter.CompareOp.GREATER T
CompareFilter.CompareOp.GREATER OR__EQUAL NTFET
CompareFilter. CompareOp.LESS /T
CompareFilter.CompareOp.LESS OR EQUAL /N EET
CompareFilter.CompareOp.NO OP Hebg— VA
CompareFilter. CompareOp.NOT EQUAL VET

B T S A, B T e aS, % LI LA S8 095 BinaryComparator(“F {7
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L4 %%). BinaryPrefixComparator(“# 17 HJ 25 Ll 50 %%)« RegexStringComparator(1F Il ik 3 b
¥ %%)~ NullComparator(%* {8 FL 5 28 )+ BitComparator( FLFFAL L3 2%)+ SubstringComparator(—f-
F LA ) S -

X DL B A4 PRI JE 25 (QualifierFilter) o, it —ANJ72, iR A1 € 7 B O EdE £ .
FHRUEACAS a0 R P :

/ [ F-B A PR B 2 A i)

public void getfilterresult (String tbname, String column)
throws IOException ({
HTable htb = new HTable (hbaseconf, Bytes.toBytes (tbname)):;
Scan scan = new Scanf():;
1 QualifierFilter fr = new QualifierFilter |
CompareFilter.CompareOp.EQUAL,
new BinaryComparator (Bytes.toBytes (column)));

2 scan.setFilter ((org.apache.hadoop.hbase.filter.Filter) fr);
ResultScanner res = null;
try {
res = htb.getScanner (scan);
for (Result r : res) {
for (KeyValue kv : r.list()) ({
System.out.print ("row:" + Bytes.toString(kv.getRow())):
System.out.print ("\t" + Bytes.toString(kv.getFamily())):;

System.out.print (":" + Bytes.toString(kv.getQualifier())):;
System.out.println (

" value:" + Bytes.toString(kv.getvValue())):
}
}
} finally {
res.close () ;

}
}

KB 5E1T

A% 1 4. BT %€ QualifierFilter sy, ZidiEssIEH 25 B F A N E &
column 1) Z 4 .

RAG 2 &b PEILIERS

7F main J7iEP R E MBI N “quafilter £44, FBA 7 A pEES & 7%
PEAAS W R B

else 1f(str[0].equals("quafilter") && str.length==3)

{
/ / AbH L e AR oK
hbasebase.getfilterresult (str[1], str[2]):

Iz, BORWNFR:

[root@www hjava]# java HBaseBase
myhbase:>quafilter student, age

row:1 1info:age value:20 timestamp:1459132877213
row:2 1nfo:age value:23
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7.3.5 HiEMIER

i | HTable 1] delete(Delete delete) /774, ] LA FRREEHE, 7 ZALE NS ECH Delete
5, 1E Delete ZSHLH, 15 0] AHER AT B .

< Delete HT#& A ZMIFRAIZIXT %, L X R e RS 12604 . s
g 7-10 Fios .

=z 7-10 Delete XE RIS E

T3 BB R R [B] & fm Ak
addFamily(byte[] family) Delete W BB AR AR, BB 4 SR A
. _ W E B BRI 55 UL & H) 24 8%, BRI R %
addColumn(byte[] family, byte[] qualifier) Delete .
T R A
setTimestamp(long timestamp) Delete 7 5E I 18] &8k
setACL(Map<String, Permission> perms) Scan W ERR

X BSEH—A delete 57k, Befg LBl AR A (THAE X 3RS 45 REA1ExK,
R R
/ /B — e —4T7 8 g, WH control N true, MIMEE—%], 75 MR —1T

public void deletehbasecolumn (String tbname, boolean control, String rowkey,
String family, String column) throws IOException {
HTable htb = new HTable (hbaseconf, Bytes.toBytes (tbname)):;
1 Delete deleteColumn = new Delete (Bytes.toBytes (rowkey)):
1f (control) {
2 deleteColumn.deleteColumns (
Bytes.toBytes (family), Bytes.toBytes (column));

}

htb.delete (deleteColumn) ;

1f (control) {
System.out.println (

"delete column " + rowkey + " " + family + ":" + column + " OK!");
} else {
System.out.println("delete row " + rowkey + "™ OK!");

}
}

KE Mt 5z1T

A1 4k TG EMBREIZR

S 2 4k e EMIBR I B

fE main J7iEF A “delete K44, 1THME” B “delete K44, 1THME, Fi%k, FB” 1
A2 FEE MR v, TR —1T7 8 —%1id 3% .

PRACAS T Pl gs

else 1f(str[0] .equals ("delete"™) && str.length==3)
{
/ /b delete iR

hbasebase.deletehbasecolumn (str[1l], false, str[2], "", "");

r
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else 1f(str[0].equals ("delete") && str.length==5)
{
/ /A delete iR
hbasebase.deletehbasecolumn (str[1l], true, str[2], str[3], str[d]):;

MaItisty, X R AW A, ZORWT fros:

[root@www hjaval]# jJjava HBaseBase

myhbase:>delete student,1l,info,age

delete row 1 column: 1info:age OK!

myhbase:>scan student

row:1 1info:name value:tom timestamp:1459132885102

row:2 1info: value:student information timestamp:1459132909940
row:2 1nfo:age value:23 timestamp:1459133055925

row:2 1nfo:name value:jim timestamp:1459135434239
myhbase:>delete student,1

delete row 1 OK!

myhbase:>scan student

row:2 1info: value:student information timestamp:1459132909940
row:2 1nfo:age value:23 timestamp:1459133055925

row:2 1nfo:name value:jim timestamp:1459135434239

74 EBESHILEmIE

TH o) RO I B s A B S & FE T, ¥ % 2% HBase 22 8EMI9mFE H &, [RIFERPE & 2)iH
i %0 3 B MR ARSI B 1A, AT A R P 2
741 EHEIHE

FAH HBaseAdmin 2%, Tuifﬁlﬂﬁﬁlﬁ@%@ XA A FEXPIRS R IR, k%R
1. Region X3 [Pif%, PREE TR, 2Rt B, XHPIARS . Region N, e84

e FRERAE
1. RSSEE
il HBaseAdmin S Nk 7-11 Fras 1772, 0] PAK ] Region Ak 55 2% , 1] LAk 4] Master,
BRI BEAERE
®7-11 BRIFEEFE
F3 LB R [ & IS
stopMaster() void {5 1F: Master AR %%
stopRegionServer(String hostnamePort) void {1145 7E % P71 Region AR 55 2%
shutdown() void {5 1k SE AR 55
1sMasterRunning() boolean Master AR 55 /2 B iafT

X B — o], $iN stop T4, stop all A J¢ I FEANEERE, stop master Y% 4] Master
k54, “stop Region R% 24 FK” AR M TEEN Region k5548

&
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ARG 1R B -

[/ RHERE. KH Master, X RegoinServer
public void stopservice (String name) throws Exception ({
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf);
if (name.equals("all"™)) {
hbaseadmin.shutdown () ;
System.out.println ("shut down cluster!");
}
else if (name.equals ("master")) {
hbaseadmin.stopMaster () ;

System.out.println("shut down master!");
}
else {
hbaseadmin.stopRegionServer (name) ;
System.out.println("shut down regionserver " + name + " !");

}
main /7725 FAH RARES a0 R B s :

else 1f(str[0].equals ("stop") && str.length==2)
{
/ /b stop all 8 stop hostname ifE2K
hbasebase.stopservice (str[1l]);

BATROR W R FRs:

[root@www hjaval]l# java HBaseBase
myhbase:>stop all
shut down cluster!

2. Region &1#

EIXT Region [1% 3, /£ HBaseAdmin ZE 32 fit | A& 1942 11, 13 Region ] <]
R B, 675, @RIV, aew Ui (P i 4E HBase SR iS5 H 3L E
5E AR5

HAC IS ) Region #:AEJ7 540K 7-12 For.

% 7-12 Region &5 X

FIERR B B {8 ik
closeRegion(byte[] regionname, o , _
. void PR 7 AR 55 4% L 17 Region

String serverName)
compactRegion(byte[] regionName) void 45— ALY Region
getTableRegions(TableName tableName) List<HRegionInfo> SRR 1 BT A5 Region {7
offline(byte[] regionName) void K545 7€ [) Region k2%
mergeRegions(byte[ ] nameOfRegionA, ‘ _

_ _ void & I3F M Region

byte[| nameOfRegionB, boolean forcible)

splitRegion(byte[] regionName) void ¥4 Region



B T

%

ik
F3 LR B [El 18 A
assign(byte[ ] regionName) void 3+t —> Region
move(byte[] encodedRegionName, _ _
void 7)) Region 2| H #rAR %5 28
byte[] destServerName)

X BT o Bl, HEN split 4, 157N “split region ZFR” , WISEHL$E € )
Region J#+7) .
PEARES R Flrgs

//split region H#

public void splitregion(String regionname) throws Exception {
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
hbaseadmin.split (regionname) ;
System.out.println("Split " + regionname + "™ OK !");

}
main /7 VA A ARES W R B :

else 1f(str[0].equals ("split") && str.length==2) {
/ /AL split ik
hbasebase.splitregion(str[1l]);

EAT BRI T Fros

[root@www hjaval]l# java HBaseBase
myhbase:> split c663d751446746badc7653c684670c98
Split c663d751446746badc7653c684670c98 OK !

7.42 SEEITN

HBase H', F| ] HBaseAdmin Z83E 17 IR 2 M Il = EALFHE LR AN 7 10 :

— e ERRRE R, W RERIRE . RegionServer R4 Z4(&E . 7 H] RegionServer
. ASn] H RegionServer 25 . Region £ HE %, WMllSEREZAEH ClusterStatus 28,

—J& RegionServer N2, W REIRFGEEAI G k5541 Region £(Ht .
B~ Region A7 fig e B2t 5 B, 1X B9 K B =K, 73 7] /& ServerName. ServerLoad.
RegionLoad 5.

Wil 2 1 % HBase £ERFAUEEA, LM, AT D@L IREAS [FIRLE A4S 2 LR 4 € A7
fFEERI R, FHESEIMAN T, AER Al SEIVEERRIRES UL LR 55 45 Region WS
Ths SEI S AT A R 55 A B3 — A IR 55 2 HPIR S LA IR 55 25 B () Region RS B

(1) ZERRIRSWEINE AT, %65 A org.apache hadoop.hbase.ClusterStatus 25, IREEE

PEARKS R s
WE S 27N
public void clusterstatus () throws Exception

{
hbaseadmin = new HBaseAdmin (hbaseconf) ;



% 7E HBase iz %

ClusterStatus cs = hbaseadmin.getClusterStatus();
System.out.println("——————— eSS —— ") ;
System.@ut.println("HBaseHﬂd&:" + cs.getHBaseVersion());
System.out.println ("B :" + cs.getVersion()):;
System.out.println ("£E#%5:" + cs.getClusterId()):;
System.out.println ("##f Master 5| :" + cs.getMaster());
System.out.println ("##f backup Master H=:"

+ cs.getBackupMastersSize())
System.out.prlntln("ﬁE?Fbackup Master % :" + cs.getBackupMasters()):;
System.out.println ("#£E# FHHE:" + cs.getAverageLoad());
System.out.println ("fFiGRSHBEE:" + cs.getServersSize());
System.out.println ("fFIERSGZHE:" + cs. getServers());
System.out.println("%ﬂﬂﬁtﬁ:" + cs.getDeadServers())
System.out.println ("&HLF|FE:" + cs.getDeadServerNames ());
System.out.println("Region &&= :" + cs.getRegionsCount());
System.out.println ("W 55iEREE:" + cs.getRequestsCount());
System.out.println("Masterﬁbﬁﬁﬁﬁﬁz" + cs.getMasterCoprocessors()):;
System.out.println("——-——————H—H—"F—"F""" """ "—""—"———————— ");

}

(2) MRS ZRESAEMLHET, FESF A orgapache hadoop hbase ServerName. org.apache.
hadoop.hbase.ServerLoad. org.apache.hadoop.hbase. RegionLoad R, HERNSZEH ARG, |
MRF5a8 40K, HizZ RN all B, W4 T k55 a9 R S5 2.

PEARHS R B

/ /RS54 RS

public void serverstatus(String servername)
throws MasterNotRunningException, ZooKeeperConnectionException,
IOException {
HBaseAdmin hbaseadmin = new HBaseAdmin (hbaseconf) ;
ClusterStatus cs = hbaseadmin.getClusterStatus|();

int 1 = 1;
/ /TG IR BE) RegionServer
for (ServerName sn : cs.getServers())

{
/ /AR B EMR S A2 all sBlEAZ SN2 HET AR S as vk, W%
if (servername.equals ("all")
| | sn.getHostname () .equals (servername))

{
System.out.println ("BRS W™ T: " + 1i++);
System.out.println("ﬂﬁ%ﬁgﬁﬁ.:" + sn.getServerName () ) ;
System.out.println("ﬁéﬁﬂ@: " + sn.getStartcode());

/ /PR Eas TUEE I

ServerLoad sl = cs.getLoad(sn};
System.out.println ("iERE&E:" + sl.getNumberOfRequests());
System.out.println("kapﬁﬁﬁ " + sl.getReadRequestsCount()):
System.out.prlntln("fiﬂL HR:m + s1. getRequestsPerSecond()) ;
System.out.println ("HiHK%E: " + sl.getWriteRequestsCount());
System.out.println ("f#{EH:" + sl.getLoad());
System.out.println ("Max Heap (MB) :" + sl.getMaxHeapMB())
System.out.println ("Mem Store (MB) :" + sl.getMemstoreSizeInMB()) ;
System.out.println("Region #(&E: " + sl.getNumberOfRegions()):;
System.out.println ("% 5| K/N(KB) :" + sl.getRootIndexSizeKB());
System.out.println ("7 X/HEE" + sl.getStorefiles());
System.out.println (

g RN (MB) : " + sl.getStorefileIndexSizeInMB());

/ I TEAFEELEEAS Region FFRIR
int 7 = 1;

.................................................................................................................. > &



—_—

BT

.h?ﬁ

j(ﬁwﬁ&%ﬁ&ﬁﬁaﬂ me kR

LS

for (Entry<byte[], RegionLoad> ey :
sl.getRegionsLoad () .entrySet ())

{
RegionLoad rl = ey.getValue();

System.out.println("Region Z5: " + j++);
System.out.println("Region;%}“ " + rl.getNameAsString());
System.out.prlntln(" HRE " + r1. getRequestsCount () ) ;
System.out.println ( "kxwpkﬁi " + rl.getReadRequestsCount())
System.out.println ( ("HiERE: " + rl. getWriteRequestsCount ());

System.out.println (

"Mem Store (MB):" + rl.getMemStoreSizeMB());

System.out.println (

"Store File(MB) :" + rl.getStorefileSizeMB());
System.out.println("Store Files #{&=:" + rl.getStorefiles()):

System.out.println (

"Root Index(KB):" + rl.getRootIndexSizeKB()):
System.out.println("-————-"-—---———-—--—r

}

7F main ;F7EY, Wit T clusterstatus. server a7 2, 700 H T B ERE SR 2 1PIRE,
server i, WIRHI ARG 2545500 all, WS RERTIA RS HRER, WRER

MRSEE, W EERRS 22 PRI,
main J77EH, JEARAS AR Bk

else 1f(str[0].equals("clusterstatus") && str.length==

{
/ /A clusterstauts iR

hbasebase.clusterstatus/() ;
}

else 1if(str[0].equals ("server") && str.length==2)

{
[/ server all 8k server hostname 172K

hbasebase.serverstatus (str[l]);

IBATRORUWTE s G 73 Son A i ) -

[root@www hjava]# java HBaseBase
myhbase:>clusterstatus

—————————————— ERE————————————————

HBase WitA& :0.98.3-hadoopl

BAFRRAS : 2

ERHM T 1leB4fe97-fl6a-4c2c-ad09-dc01£26£2609
L/ Master ¥ :1223d4byllaz, 60000,1457240251932
L/ backup Master (& : 0

£ # backup Master ¥ : []

EH 12,0

GRS EE 1

FIERS 2553 : [1z23d4byllaZ, 60020,1457240254015]
HHLEE:0

=HLANE: []

Region #&E:12

W55 K EE : 25936

Master PpACEESS: [Ljava.lang.String;@6ed5al741



% 7E HBase iz %

myhbase:>server all

ARG a9 1

AR5 454 FF :1223d4byllaz, 60020,1457240254015
A% : 1457240254015
M 12

Max Heap (MB) :983

Mem Store (MB) :0

Region #&E: 12

HREE: 0

iR & 87127
RPiIEK:0.0

Hig k& 138

W2 51 K/~ (KB) =0

1A 8= 13

A4l SRR/ (MB) 2 0

Region 5 : 1

Region #Ff:hbase:meta,, 1
Mem Store (MB) :0

Store File (MB) :0

Store Files #&:1

Root Index (KB) :0
iR 86672

i K E: 86636

TiEKREL: 36

Region 45 : 2

Region # i :hbase:namespace, ,
1451358713278.2dad5b136e3f76dablZ2bcecd/ec213121b.
Mem Store(MB) :0

Store File (MB) :0

Store Files (& :2

Root Index (KB) :0

BiEKE 182

i k% 164

g% 18

Region 45 : 3
Region1%%?:5tudent,,1458986225866.13124f0d3?1354&8034bab9f89cd9cf6.
Mem Store (MB) :0

Store File (MB) :0

Store Files (& :2

Root Index (KB) :0
MAEREL: 69

G KRE 52

FERE 17

Region 45 : 12
Regioniﬁﬁ?:testhbase,,1453080469131.0cha9d154l63bbb2b106aeB?8acc9cc.
Mem Store(MB) :0

Store File (MB) :0

Store Files #(&E:2

Root Index (KB) :0

743 ZR5FRME

HTable /& HBase 5¢ ' H IR R, B1 R s 148/ F 2245 Bhizxt R . 68—~ HTable X} R
HEACHERT, FESEPRIY HBase HfF N HIJT R, SRRV EIRAE KR VO 5K, 1RMENEE— Ik

.................................................................................................................. > &)
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o

S

AR FR BT e 9k R

VEPST B ZE —A HTable %1%, ABHZANISL.

(ESEPRie 5 RN, MM EReii, —FMEitBEZNRNIR, UE

LFEIE A, B—Fug R EOR, AT 4

CASEIRZNZS 73 -

1. ZREON

FIN G ANRN R, HFREZLIENG. CIERX RN, FIRERS 2 ErEN,
X, S ECEMFRIRNR, GEZR RS FAR:

int tbnum = 10;
String tbname = "student";
tbarray = new HTable[tbnum];

for (int 1=0;
tbarray [1]

}

i<tbnum;
= new HTable (hbaseconf, tbname);

1++) {

BEAXS RN R T —DERFEREAT AT, R B, HE R EREiie, w%
BOEMW N ZEL 1S 8N OE AT A — 2k %%, DARRTHRICR:

tbarray[i] .setScannerCaching (100) ;

MR, LEPUT RV, AT LU S A MO B B S B R, AT LA e B i
fitgr, BRI HBase 7854 25 1 IR 131 4 455 A 45007 «
EHCRIEAT S MORHE, 7T LAE IR LE LA F LA B 5

1 tbarrayl[i].setWriteBufferSize (10*1024*1024);
2 tbarray[i] .setAutoFlush (false);

S 1AL WESSAY, BESEAFNRE, APt ERIss, PHERE SRR,
QS 2 4k GOEBEBNER, N true B, BRKIEACEI R, WEN false J5, AJLMLE
Hesl, RIS ORHIPEREDAE .

2. AR

RAWSSPT ZeREith, WIIRLa @ —HRX Gk, MR RBS R, EH )G RO R,

£ HBase H', HTablePool J57€ X | 3kith, {#H HTablePool &/t XA R, HH
WERMII RNy FEAEHR, it getTable J7723kHL HTableInterface X %, FFitATHHNIT
B IEEE, A%, #id putTable 757537 A1

g T AR R

import
import
import
import
import
import
import
import
import
import

java.io.IOException;
conf.Configuration;

org.

org
org
org

org.
org.
org.
org.
org.

apache.
.apache.
.apache.
.apache.
apache.
apache.
apache.
apache.
apache.

hadoop.
.hbase
.hbase
.hbase.
.hbase
.hbase.
.hbase.
.hbase.

hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop

hadoop.

hbase

.client.

.HBaseConfiguration;
.KeyValue;

Get;

HBaseAdmin;
HTableInterface;
HTablePool;
Result;

client.

client.
client.
client

.util.Bytes;
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public class HTPoolTest {
private Configuration hbaseconf = null;
private HTablePool htbpool = null;

/ /9L
1 public void init () {
hbaseconf = HBaseConfiguration.create();

hbaseconf.set ("hbase.zookeeper.quorum”™, "iZ23d4byllaz");
hbaseconf.set ("hbase.zookeeper.property.clientPort", "2181");

htbpool = new HTablePool (hbaseconf, 2);

}

/ /SRR B

public HTableInterface gettable (String tbname) {
return htbpool.getTable (tbname) ;

}
/ / EI R X 5
3 public void puttable (HTableInterface htb) throws IOException {
1f(htb !'= null)
htbpool .putTable (htb) ;

}
/[ IRE G — AT I3k
public void getrow(String tbname, String rowkey) throws IOException {
4 HTableInterface htb = this.gettable (tbname) ;
Get get = new Get (Bytes.toBytes (rowkey));
Result res = htb.get(get);
System.out.println("family\tcolumn\tvalue\tversion\ttimstamp ");
for (KeyValue kv : res.list()) {
System.out.print (Bytes.toString (kv.getFamily())):
System.out.print ("\t" + Bytes.toString(kv.getQualifier())):;
System.out.print ("\t" + Bytes.toString(kv.getvValue())):;
System.out.print ("\t" + kv.getMvccVersion());
System.out.println ("\t" + kv.getTimestamp()):

2

}
5 this.puttable (htb);

}

public static void main(String[] args) throws IOException {
HTPoolTest ts = new HTPoolTest () ;
ts.init () ;
ts.getrow("student"™, "2");

}

RIS 1 4k WX RIRT RO, S5 2 AWTIE IR K/
fURD 2 Ak 3R A2 RIS R

OB 3 Ab: IR R BRI

QIS 4 4k FEAEHRIBE, FREGRX R .

B 5 Ak ] 5E 5 ) BRI R
BRI T R WS fss

[root@www hjaval# jJjavac HTPoolTest. java
[root@www hjava]# java HTPoolTest

family column wvalue version timstamp

info student information 0 1459132909940
info age 23 0 1459133055925

info name jim 0 1459135434239

.................................................................................................................. > &
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7.4.4 HtAIE

fe R B R E R L

HBase SZFFEFOT AL G N MIBR. &, BXUTeAab s, St EH R, RewE i
HIf [ $2 21 1Y) Put. Get. Delete. Scan 254k 74k 1L 2% Row, i) List<Row>

.:\b
HE o

T RrF A E At AL AR &, {5 B HTable 283E1T #2732
Tz 7 — AR B R B, PR T B

import
import
import
import
import
import
import
import
import
import

java.io.IOException;
java.util.ArrayList;
java.util.List;

org.
org.
org.
org.
org.
org.
org.

apache.
apache.
apache.
apache.
apache.
apache.
apache.

hadoop.
.hbase
.hbase.
.hbase
.hbase
.hbase
.hbase

hadoop
hadoop
hadoop
hadoop
hadoop
hadoop

conf.Configuration;

.HBaseConfiguration;

client.Delete;

.client.Put;
.client.Row;
.client .HTable;
.util.Bytes;

public class hbasebatch {

public static void main(String[] args) throws Exception ({
//TODO Auto-generated method stub
Configuration hbaseconf HBaseConfiguration.create();
hbaseconf.set ("hbase.zookeeper.quorum”, "iZ23d4byllaz");
hbaseconf.set ("hbase.zookeeper.property.clientPort", "2181");

Put putl new Put (Bytes.toBytes("3"));
putl.add (Bytes.toBytes ("info"),

Bytes.toBytes ("age"), Bytes.toBytes("12"));
putl.add (Bytes.toBytes ("info"),

Bytes.toBytes ("name"), Bytes.toBytes ("tom")):;

Put put2 new Put (Bytes.toBytes ("4"));
put2.add (Bytes.toBytes ("info"),

Bytes.toBytes ("age"), Bytes.toBytes ("42"));
put2.add (Bytes.toBytes ("info"),

Bytes.toBytes ("name"), Bytes.toBytes ("alex"));

Delete deletel

new Delete (Bytes.toBytes("2"));

[ /7FEXEN . MIERERAE DAL AL 2 1] 2=

List<Row> batchlist new ArrayList<Row> ()
batchlist.add (putl);

batchlist.add (put2);

batchlist.add (deletel);

/ /b hnE it ab £

HTable htb new HTable (hbaseconft,
Object[] res new Object[3];
htb.batch (batchlist, res);

H

"student") ;

[/ RARPATER
for(int 1=0; i<res.length; 1i++) {
System.out.println(res[i]);

}
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A1 Ab: sERIfCHLAEE 51 R

RAS 2 4b: REEAEERAE A REALER SR

A% 3 4b: i F HTable (1] batch #tAb B AT /772

RAS 4 4b: BositbbEEEHE.

BT ﬁﬂﬁ‘ﬁ%ﬁﬂ?ﬁﬁfh: ﬁé’ffﬁﬁj]a:‘myhbase ylﬁ’@‘ﬁlﬁ H’]ﬁﬁ%%

[root@www hjaval# Jjavac hbasebatch. java

[root@www hjaval# java hbasebatch

keyvalues=NONE

keyvalues=NONE

keyvalues=NONE

[root@www hjava]# java HBaseBase

myhbase:>scan student

row:3 1info:age value:12 timestamp:1460037064286
row:3 1info:name value:tom timestamp:1460037064286
row:4 1info:age value:42 timestamp:1460037064286
row:4 1info:name value:alex timestamp:1460037064286

745 HEIHZ

X TAEGER RS FE R H PR UE, £ HBase B, [T Y 5 oK n) @t & 254 3L
) 3, RO andeps o R 88 e b B E 1288 2 HBase Ao 1X B2 PRl 712, — 2 2T sqoop
T HSEIEdEIT R £ HBase 41, XF 7 AR 248 Kl B IE 75t H—FERS
THEITRER, SSIESCREIEITR, HOE R RT — 2R E R EE T

1. sqoop IR

sqoop & Apache HE FIJFEINH, FENH TAEZZHE EMySQL. Oracle )£ 4T
2 2 HDFS. HBase. Hive H', %%, tHA]LASEILKE Hive. HDFS 4L # 2 4% G2 i

ME 7 M5k 2 sqoop K 4F L (http://apache.fayea.com/sqoop/1.4.6/), AFi{T alidata H %
N, XR4AEAT R, (A, XHE R 4a12 20 H sk 44 4 sqoop, W1 R PR

[root@www alidatal# tar zxvf sqoop-1.4.6.bin hadoop-2.0.4-alpha.tar.gz
[root@www alidatal# mv sgoop-1.4.6.bin hadoop-2.0.4-alpha sgoop

X B DL MySQL E(4E U5 A, B —NEE % test hbase, 7FH[HHTE 7KK staff, &
E&%ﬁ,%ﬁﬁﬁﬁ,m%%amwxxFMm=

create database test hbase;

use test hbase;

CREATE TABLE IF NOT EXISTS ‘staff (
*1d® 1nt(11l) DEFAULT NULL,
"name  varchar (20) DEFAULT NULL,
‘age® 1nt(11) DEFAULT NULL

) ENGINE=InnoDB;

INSERT INTO “staff™ (id°, "name”, “age’) VALUES
(1000, 'tom', 23),
(1001, "jim', 23),
(1002, 'ttt', 24);

£ MySQL & —/~H 7 4 hbase, [147& hbase, FFEAEITEEATH, T X
JEE UL R 07 AR, 7 B

.................................................................................................................. > &)



%j(%y' 0 ARl B T R (s

mysql> insert into mysqgl.user (Host,User,Password) values ("1Z23d4byllaZ
", "hbase",password ("hbase "))

mysgl>grant all on test hbase.* to hbase@'$' 1dentified by hbase;
mysql>flush privileges;

2 il mysql 1%, mysql-connector-java-5.1.22-bin.jar £ sqoop HIEEEEEH, W1 FFs:

[root@www bin]# cp mysgl-connector-java-5.1.22-bin.jar /alidata/sqoop/lib/

FIH sqoop Mati%EHE MySQL #d8 %, F#41 H Y R 254 = test hbase FT A3, WA

[root@www www]# cd /alidata/sgoop/bin/
[root@www bin]l# ./sqoop list-tables --connect jdbc:mysqgl://
1Z23d4byllaZ:3306/test hbase --username hbase --password hbase

staff
MR AT 5, ik, BT Ll sqoop ¥ staff F T £ HBase 1, 7EiTF8dn 2,

{F HBase 18It —> staff &, T X —F#% staffinfo, JLLRF 1 id FZEAE N HBase #7
RHEIFEAE, W

[root@www bin]l#./sqoop import —--connect jdbc:mysqgl:// 1Z223d4byllaz:3306/
test hbase --username hbase --password hbase --table staff
——hbase-create-table --hbase-table staff ——column—-family staffinfo
——hbase-row-key id -m 1

CE, #E\ HBase & g iE B IE M, W FFis:

hbase (main) :007:0> scan 'staff'

ROW COLUMN+CELL

1000 column=staffinfo:age, timestamp=1463038324515, value=23
1000 column=staffinfo:name, timestamp= 1463038212086 value=tom
1001 column=staffinfo:age, timestamp=1463038329358, wvalue=23
1001 column=staffinfo:name, timestamp=1463038291049, value=jim
1002 column=staffinfo:age, timestamp=1463038338395, value=24
1002 column=staffinfo:name, timestamp=1463038299965, value=ttt

3 row(s) 1n 0.0210 seconds

2. RIS IMHIETRE

X — L E B AR, TR A R B S T AE, BIUR O R A, ﬁ[l HIT TAT )
B, FATAN staff KIPJFERRE B2 10 Fa7 L1y, £ AZE| HBase I, &40 T
HIAERSEN 10, Rk, HAEDT sqoop BIA KK 2 ek, X Hilid éﬁ%ﬁl’]ﬁ
o SEPUATHE R BT, TR Eﬁz%vfﬁ%%ﬁ%hﬁs% MySQL 5 HBase, ¥ MySQL %4
% staff PG, FLAAIRE T A2, 5 A %) HBase H.

RAS U T A

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.hbase.HBaseConfiguration;
import org.apache.hadoop.hbase.client.HTable;
import org.apache.hadoop.hbase.client.Put;

import org.apache.hadoop.hbase.util.Bytes;

import java.io.IOException;

import java.sgl.Connection;

import java.sgl.DriverManager;

import java.sgl.ResultSet;

import java.sgl.SQLException;
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import java.sgl.Statement;
public class DataMigration ({

/ /S E

private static Configuration hbaseconf = null;

static {
Configuration testconf = new Configuration();
testconf.set ("hbase.zookeeper.quorum", "iZ23d4byllaz");
testconf.set ("hbase.zookeeper.property.clientPort"”, "2181");
hbaseconf = HBaseConfiguration.create (testconf);

}

/ [ R
public void DataMigr ()
throws SQLException, ClassNotFoundException, IOException {
Class.forName ("com.mysql.jdbc.Driver") ;

Connection conn = DriverManager.getConnection (
"Jjdbc:mysqgl://17223d4byllaZ:3306/test hbase", "hbase", " hbase ");

Statement stmt = conn.createStatement () ;

ResultSet res = stmt.executeQuery("select * from staff");

HTable htb = new HTable (hbaseconf, "staff 1");
while (res.next()) { N
Put nameput = new Put (Bytes.toBytes(res.getString(l)));
nameput .add (Bytes.toBytes ("staffinfo"),
Bytes.toBytes ("name"), Bytes.toBytes(res.getString("name")));
htb.put (nameput) ;
Put ageput = new Put (Bytes.toBytes (res.getString(l)));
int age = res.getInt("age") + 10;
String strage = String.valueOf (age) ;
ageput.add (Bytes.toBytes ("staffinfo"),
Bytes.toBytes ("age"), Bytes.toBytes(strage));
htb.put (ageput) ;
System.out.println("insert [" + res.getInt(l) + "] OK!");
}
}
public static void main(String[] args)
throws ClassNotFoundException, SQLException, IOException ({
//TODO Auto-generated method stub
DataMigration tt = new DataMigration();
tt.DataMigr (),

}
I PEIZAT S R W R s

[root@www hjaval# Jjavac DataMigration. java
[root@www hjaval]# Java DataMigration
insert [1000] OK!

insert [1001] OK!

insert [1002] OK!

431k HBase H1 [ staff 1 &EdE, 40 K Fos:

hbase (main) :011:0> scan 'staff 1°'

ROW COLUMN+CELL

1000 column=staffinfo:age, timestamp=1463109418494, value=33
1000 column=staffinfo:name, timestamp=1463109418410, value=tom
1001 column=staffinfo:age, timestamp=1463109418578, wvalue=33
1001 column=staffinfo:name, timestamp=1463109418539, value=jim
1002 column=staffinfo:age, timestamp=1463109418664, value=34
1002 column=staffinfo:name, timestamp=1463109418623, value=ttt

.................................................................................................................. > &
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A XGEBHseE nT LA AR AN, HRTAT IR AR T aT AR Y, 8 U MR
B LT Web FoARH R AT AL ) HBase & # NV H .
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TR, REE M SR KA, R KGR B BRI A RAT LR B . 25K
rElEAERBRBEHRIANS . HWE—-BELIECERY, HiFEries . EEMR
o BATERIE, rMLE)H 2R, e E N2 BRI L OE? AT EAT
HORE H B, HEHAREMECE, MtAmELHEEE, a2z,

8.1.1 HARHIEEE

GERZ—NMHIT ETFEAME, EREREYHTERESS, LWUREEE. #
Gl JRMEMEESE . UM “EdstE” , IEREH 7 SENAE.

B4 B B B ERUR R T REHIRN E R A4 .

X, IRAT— 8 B RE CHE o FE 2 A2 7 William H.Inmon, it 7E 1993 41’5 1] ( Building
the Data Warehouse) — 1, & X T 56 EEESZ .

(1) EX 1: BHs6EZ&— 1 R 4 @ P (subject-oriented) . & B% 1] (integrate) . AH X} £2
7E ] (non-volatile). Sz W[ 522246 1] (ttme variant) M) 2555 &, FH T3 F & B i

REX—E X, FNEINEICERGUT 4 A

® A A A & A I i ) 2@ 7 SN 2 .

® HUEG T I EdE & HE R .

® G IEIEEFaEN.
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NS AEIE 4 L A S5 RINAN 53 ¥ 77 =X 07 ) &5 FH 1

b, —xiEEan], oSl gmiREdit; M EAEERSEIHT; &
HAE PG FAE, DR AR E. M TXERE S, PR RS MEE
ZhCE; FNEABECHEERR. XK A FFEMEIECE 8 0 g, —MikPemm
B AT LSRR LA C . RERECE. HPEUEGE. 2R,
BRI CE. 0 MSL I E R Es . S A oA B

HES: AR, RATAZ% 7 —AN R 38Kk o 55 . AT A DX A
THERRETEN, BEREATU R —EEHT, FA, 8iEekE LA K BEMmE Ry, 7F
JE TH 2= TEAH U A

@ R

ROHFEHE, R X HREANEE K, i, Py Rasl, 2 EEERER
FANFTAE A FE AN R B - 2088 5 PE 5 e SR AL, 8 A2 B0 32 A o< oK B AN A B R 4t (Bk
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B ROETEN NTFhy AR AR AFEAFESH A RS 2R i DAEE . B2
SR, Z R A BRI B G E .

LR —NEEMKRR, EREPHEPERKEREIE, HHE. S TAE,

® MXERE R

FAREKY, EAEARE, —BRENTHSE, REERE X ERREMEHE, —
EASSREW TR, R 3 e, B EWRIL, fFAE R mEdE, —iA
ST EAE IO . oEElE, WS EIENE G, WA TE R . R A A,
WA HCREUEE B B BTG O ) R S AR

@ WL

R BEFREE S AT : RERNUCGEEB, E85%, 2386 EHh A W
W5 e H BB 2 PR PESRECEE, prike iR E, HEElTMACEY . i
MEAERZ T, BRI GE e W i B850 70 2 1 7 52384k . P SR AR S a3 1l
SRR E = ENRL), 5 SIMBREEERGERE-EER &), FN, Wa]
A FH SR T A SR D0l 3546 b GRSk — B TalRR & 7 & 1 L) o

FHEFRAIVHA T Inmon % £ HE & FE 1 2 X, A& WEHE G Bk 2a R 0k s
(HREMN EHEREHHE T, EHEETRSRNXBEAEMESHEREN. Re2ERE
Iz ds, M BV G PE 1 R A 2 2 IR 54, oMk =2 2 N 25

ITEesE, FER RS, KT “BIECE” , #Se B REAEMIEN, HFEA4
— . AVERE L. Ebrtb, BIRCER —MERMKR, FEZ2IBZ AN T — M EERH
ETERAFRNERE, FEERF %R, E. . WEAHNEIERE. X
H i FE, 2001 Nk

® EFXIEEA A ATAREL. PR BVE. S

® ENEUEAEE., fEfE. RS T A

B RVFERE AR WA HERTE. o] CABEEAEYE; 58 iER R IR E R, B
FHI S A BRI 2R X 2, RATAT PAZE B G FE R S S 152 S

(2) € X 2: HAEE R AN A R A 1 B S AR OC TR 6 R R

A2 H A E X TRECERSLHEAfE T8 . WL, ZaaiddEe
Fe, WA NEMAEEE, m HEAN; ESEA NE AR e M T A

SE XA PN T EARAE . EANET DU/ 3% Eis N AR, HdiE T AT
BMEAENME; ®E T LREYFEG, ZHENEMSEA—REL.. —BCRkE, MeEME KR
P EAE G, XA A ZF L, MHAEMEEM.

XBEMEN, RENT M EEEIEM TELERES., ABERIAEY, 72
RE I 25 TVERNGR IR BT A2 8 SCH MR — 384y, BRI 38 AT DL B AT Fii EEAAR 2L

8.1.2 HIECESHIEE

ERE PRI 28y, BAEEEEgEMNEY, ST T EEZ A Fir i Mk 35 24
A A S 2, DRIt B 7 MySQL. Access. DB2. Oracle. SQL Server Z5/R 2 %[
WA R . ol 55 N B &5k — i an B 8-1 Froi .
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E 82 BTHIBBERINELE
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1. FEERESAE
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TRAF B O BRI & 5B B9 (A — 224k FE SRS FER RE =M R E R B M ERPIRES —
). A CER AR 2R Z P e AdE, W H SR SN AR IRIEEEE . TAE
HEHE

2. RiEAR[E

— B E— MR — SNPGRS &5 7 E W AdE . s 6
— W K E R T s 8 . MORZEE , MR T R TAE, XA TAE,
Al AESE N PR U SRR, rRe 2 Rk S B ik i . AT g Rk 5% R 4B
AR B 125

3. FEUREEKA[E]

20l e BOAF R S B2 RN 55 R GU RV [ S, HET 520 A P ARG ALY 55 R B
FAITEL, 008 P A A7 B & — R SRAR R (KB A ARAE 2 AP ) o T 0 b TAE — M & FF R Y




E8E HIECEHIL

— B ], R, AN TAE R AT DAz v EE 2 )L+ B 2B IR 1) .

4. FHENEEEARR

RN G EEAE T HES WS RGBSR 2 5dE, P bAe 1 8dE & — M b B0
KIBZ . & WELSS N B ER A EELA MB )L E MB 28, mEdECE —BELE
GB #|JLA TB #£2 L1 PB %il. BEHE KBS AR, INEAFEZ GhSHE))
JUANERER

5. FERIEA[E

Ml P LT PR B I 2, R R R, B R A T -
TIEHR G R, MO — R 2 R 5] SRR (— R T4 B2, e o 5 b3
[ —4F LA F)o XEFBUTE MR IT 2 F1 R, — M 240 B R A A R 7 A B 4 1
FERARAE, LA R AT A5 b7 A

6. FELARA[E]

W55 ARG A A ERE, BT DABOE E R — R AR I A, XA R — AR 2
CRB R NMESE, 1 HIAF R 2R &R L E K).

M 3RANE BIE R 8-2 vh, Hds-6 5 R AL o) & B () (1), V.55 &R Gt Hh 1O s 2 HE N B
W, XRMEMBHERE: Za, BdEaEREdE 2 m e g v . s ineEl
AR, A EIE IS, ZFERE—RAS T %, &I 2%
FERIRINE . XTI R U, e A 2 WA B A S U RS AR, EA
B, XA EBGRIE AT R 22 (HEA BB E R4 Z).

8.1.3 AL EBHEECE

TERFAEEE H I AT, b 55 70 Ao 3 i s e se i) 7 BRI IS AR Z /T, 2 ] ]
P IT R 2ERHT . B—FXaArMREREHE PSS midds. 805, T3
PEEIABAEEET, R EBARMER. B EHEAD, HERREFE N 7 EMNE
P e B HAT — A~ SQL BUHETER, X AR b 55 FUAS [ T HH 9 56 4 BV B 2 56

b5 1T ALt 198 &2, AN 3 K, — N8 E 2 e A Reim 2k 55 L2,
AT EZEmMRARNMLSTIT 248, KHit, SEE ARG E R AT —1 SQL K5¢
B AT IR 3R TAE

W& R AE R, RIEAFFES, SAARB & EXN T —FKAFRN, #HEE
WRIE A EE, Rk, X, MmiHEEIEEWNEYE, 2338 214
M, B, KER—EHEBN AN, HEmA g iR okl ST ER R R
i BARZIA DI RIRSE . XESIEZE MM B EHE, mEROEeE, 2E6E R
S KRB R G, Blitk, AN HE 23] “MRBEIECE” XA

EREBAMEZRR], BxReVESGE T CENREK. 2. 25T K, i
EWT RN SN ERG, RINSKIW, B CENZEMSHRURR T . Rkt 1
G AT B GG %] 7, Wl Teradata. Oracle. IBM 25, 1xX28]  pj 2 H2 AL [ (o) 47 ML 44 188 FH 1
A IR . X —Z ki, EARMAJIME KM, l e —iE & -

.................................................................................................................. > &




9

j(ﬁwﬁ&%ﬁ&ﬁﬁaﬂ me kR

S

s MNTAE B C A EIEZEIEE ), etk & BRI IS B a2 5.

b BB HE R, A8 BRBEIERRRIR 1, I MRS ECA i BUC N BIRE R 3,
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To Offline)=F. T FLIR M AR MVt & B% A% Gt B0AE A3 e B 7 vt AR AE 78 =i 1) 201 b PR 1 2R
b, B, KBTI EA B SREEE BN, A2 0057 2dE 6 2R I HoR 284 A2
G FE N A HIBR

A ST AR R G E R N, # 3E THr B E R 47 MV 0 LA Y S i 2 56 i 11
M E IR

8.2 HWiEEERZLMS

GURVRRIE RIS, 2F 20 PR 2 5EE G PE ORI 4408, Wikt Rl e PlE R
. AR SEE ', INR— M RXEHE, MSHAE, REEENSEHE e &
AREF, B RBHECERE AR . BT RKE M SEL AR DAH RNRE X, H
EANF 2 mFEA R TAER IR st ME AL EAR A, FreARATS ' 5 TR =, K
BRI R IS

8.2.1 HUEYFA

BHEF S0 A A NP N DMP, Data Manipulation Platform), 44 8 5, w2 £
MK G, e_fEaeHEIEA . Bduttim. B, B, BaEnth. BdhE
INEIE T TR — B RSt

AE RN EIE &, HZEEWTE. SEIT A, IR RES AR KNZER, ek
M AR Mb % BE S AR TORZERI AN 55 75 K55 2 T 2 Ja 45 R o B KHER 0 2
& AP PR AL E i 250 R 55 1R K

R P RO TR I R B A7 7y a0 BT A G TR A SRR SO g, R DAE
EAEAEYEF & P IR B EEX 0 M A T EE A 6 A B X A
SR A E S, —MREA MR

— A L R TR HEEE - S E  — BB ALK, s o Ry H (e b B
FI— T, MWMER—BEARR. XM TET, S FeMEdEeE e —BEK R,
AR EEMEAEER R R, BEdE e E R BN EIE-FE K — AT X ) L
ib, RRERTFEN—NES, 035 5TEHE, 5T1ean8, e idE ok
) SE Tt Al e 2= 52 PR T2 & BARHIHESS, P RYEANS; Hds 0 T H 5 € AL St 2
b€ T e SN OR Y AR

F1— PR AR L L T 6 57 s AR S AN i O 2R D RE, e bR A 7 S e
o 6] J2 B AL PRI R AT 25 B e R A . AR XM T U, B G R R /B S R 2 AR
WAL, TUAVE B QR Z2E M3 X, R, 00 B 2 p A s i 30 AR 2 phar iy, AR
E 1T T I N AN N1 B o= 3 S 4 € S MBS L8 S WS TR P - € 1T EN i L )%
N—BERR, ATLUARYE S RAWIHE O ENEN, 5 T R, B0 BAMEAE Y
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& 8-3 MMUEI\AYXTEE
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16 e B A BB 1 5 FBA),  F Hx 5k 55 B = i A B BAE = DI &1 (22, K
PR X — AN K] 72, SR TF DL — i & & Rl .

822 HIEFMH

IR FeMEdE G E LRI, Meam i~ 7. WinERSG RS ats
M R R, IRk, g & T 555 . EATERE #0546 i 2 n UL e 3%
TR —A 5 T HEEM AEAE SO RS BEE. Xt EHE ™= 5.

e LR EdE R . HENEB R BEE S B T & el EmE B EN AR )E, Bk
WA R, 3R PG —fokul, HdE-ndegEENRmER, A
LM AR, BRI T E A0k %

A S TH AT U A s i, R AR R SR A

Ba = A IR A AR NS TR B ), A XA SN E, B HnikE R
i TR SEERL. £4E0 8T OLAP %5. XAMY, AHlmEErE8dEmE sy . @EHEi. &
R =B JEREE+ . eM#E 22T oiEEEdE, L @EmiziE, 43R4t
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Bdar= A g ny, WA e TR £, e ET il BdEm A7
g, RS INEN — MEAI. MBI E KRR — G, —RESEE
W F AR ek “ARI” .

MERIEES FoRE, B A HaR = (725 38 /Dashboard /B JF A ). 2 4850 Hr
P2 i(OLAP, JETTFAN4E) . € Ml B i 55 7 i (RR 408 ol 55 75 KR 7€ il 7= i N 8 AT fE)
BRET = S G B2 88, PR — IR Bk 45 AR AT TN ) . A A Y 7 i Gl o A AR ()
NHEHERIL, AT R, s BRI,
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8.2.3 MK EREBI)
T 25 R RN R S SR 1S A A 7 i (S I
% B Her” i (Business Intelligence, BI)/ZEF X HRKpE 55, BT 8 F BT A%
HEE R, H& g p S BdE M. —BoRu, WA ERENEES R
A 25 15 BN ) 7 b o

RS FE P i (Decision Support System, DSS)J& [l [7] 22 7] HR 56 2 1 H 2O 45 N A1 73
SCREII PR . — ORI, R SCRE AR A A A1 AR IR 18 BRI I U FE R

8.24 JTE

fE] B, oA E R O T AR e, T CAER OB G PR AR . B RA
TEERVE R G BEAFAE O B R Wocidli: U4 SXERAN . SCHERA BN BTN
U7 1) [E) 25, R EE O B P B S S B R X e B, EE 6 EE b B
R T BE ORI T

R ER oA aTE: s ERN ARG S, BERERE R 5EdE 5E0RE
0 PEBCHE S5 WIS L 65 2 500 170 46 D 15 400 2

X 28 LA SR B G e o s s 1 1
HE G FE RIS .
e G ER BN FaERS A, BEE).
Bya G 2 R PR BHE G2 R Lok, 5 B ATTHERIF).
MIREAE 210 2 3R 1) W ¢ 2R (R A i b BRI )
FEAE R 1 150 (O R R 55 -

® AR/Uimdk.

fE—NEA RIFEHEIE CE R, K s 2l il R HE SR fRid% 0T
B ) B A E 2R M P A N L, R TR A A s A U ) Bl S T SR, et 2
IR EENEET, ZE, MR SR T~ N TR

AET AN SE & B E B, AEBIEC TRt ATHEREEVEST T 7 R roEal, 2k
GREPIRRRI T PR SE . Is4EE B, ) @R DL 2 50 AR AR T X e o B
TCHEHE & B s G 2 AN ] B ) 5 B B A R 47

GF R e B R AR B E T E e . WA BB E KA E, kSt
AR5, MM—IFIRWE, SECRGS N ocEdE, S AT A SdE A E T G
A 75 B 78 025 RS o A ) S R A

NV FR IR A —F B = Y SE i T 5, R o B SRS ) ) AR A AL 55 o A, iR
TCEAE PR S RAG BRI AT, Bt s, JF5esFEmtr. B s iEEE 26 .

8.2.5 OLAP

TE 2877 HT AbFE 22 45 (Online  Analytical Processing System, OLAP).5 HcHl 55 AL HE R 4t
(Online Transactional Processing System, OLTP)AHX} N . OLAP /& #5486 e i # E 1N H

3
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P2\ 55 A 75 A Ak 55 100 X, R TR A B F2 75 B A & w0 s AL BE 7 A e
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H a5, 1R/ ) 4 3 i BAR b 5 — S A Bl — 35tk . BRI —K, BT
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T3, SMUWNIE LA T XANEHE, BT AT A AR AE — i R o b, BREAdE
I X

HAr, % KARAAER BT E, A1A R E 2156 A TEN Rz
R, BT RE LA Z=E H 2 — P RO [ DR 3 S B i, 1E2 8 7 N — TG AE Ipidk
G LT BT U . SR, BRI EE N2 T BRI RGTER R, an R AR
AR, BRTVETRERE. T/EMIESE G EEEE RIS, EFEMRMAN R A
Jii & B R AR 2 UE R s B i S AR R . A S i s T, XFEA BEE IFA 2L
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8.3 HIECEFHIBIERNETID
AT BRI REE-F e, F3 T MERCEMEN R~ER. 8UE6E LE
SN S, T EXHEDhRE R EE & B E B - F e AR A . BT IX S,
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56 B Y S 2

TESEPR BRI s, — A EEIE RS HZ Ik 2T A, HK
A AR Rl BGE AS R S 2E B3 76 2 I tr I A 23R B . HE, BT R — 1 41
WEARREH T TR SA—F . ZNEE, BHEESGESRT R, RIER— 0 aeE &
R KBF R EXR.

RXE—TrH2EN i —EALMILE, RefHE%E., Wb, »—J7m, nLHE
RENERERBEERISEH T EZER ALY

A, EXEIATEEETY M, JREEA UL AR B 28 H i~ B E R E T oK.

3. EFILE

EE{I_E', NI E . XN ERE R EE LS N A ZEdE

L

.

g EdE A R 9 ANFH: al. a2. a3. a4. aS. a6. a7. a8. a9.
T HL AR A#3EN4/F: al. a2. a3. a8.

THEMAMER A $3EN 4 A5 al. a2. a3. a6.
SHTIR B TAE P A A $3EYF K al. a2. ad. a6.

%2 H0M a5. al. a9 FEEXAIER =,

AT EILE R Al A A1RE 7 A~F . al. a2. a3. a4. a6. a8.
ZEABBIALL TEM. 54 EREAERZIKEEILELR.

SHECNCRCNCRONC

8.3.3 HEEE™

K HE G2 117 (Data Mart) tH /2 24 A3 22 Ak — AN RE & WIFHE 2 .

AR, WEIET S, 2 — D MERAE R A AD 1 AR ERRR 0 ol N ot B4k
AR 55 10 B5CH R R SCEE B 11 6

IEnRE S ATIA, B ET R — ARG R, SR ST IR 2

® BN, JWEE MM

=



F8E HECEHIL

® fHHrEMINHA.

® MV EERITE N Wity JFRAETE, mRR.
® IR E| RN CE.

LR () E R G E AN SR T ok R 8-7 ATl

8-7 HIBECEMBUIREMHIXAR

(AR, AAENR, Blf G MR R IR RN, SRRAR S, UM
ORI DO . TELAUPY, MO AR B SRR IP B, BTLL, kit
K SR P RS T 52 2 BT R

8.4 OLAP

7E 20 42 60 4EAC, K ABIEPEZ A EF.Codd #2H 1  R# RS, (i 7 OLTP(OnLine
Transaction Processing System, HEHLSH 54 R8I E. 1993 4, EF.Codd #£H [
OLAP(OnLine Analytical Processing System, BHL7r#r4b ), A8 OLTP C& A e £k 55
XTEAR TR, T EAAT RSN 2 4EEE AR

OLAP 2 3 6 e Sl e 5 44 « sl N 3 55 o AR E8UE & FEAE A 2 I B fis, AR

& OLAP MW .
841 TENX

OLAP 2 355T %6F 385 B 25 ¥4 1 B AR AR AR, B G0 4kt g P P 4 (28 T 10 2 46 4 W7 IR 55
T4 .

A PLE ], OLAP SEPfr F 22— N2 40T R S, ©5RMNLH L HK OLTP A4 %
MW ? 2 8-1 i 1 FEANFI*T EL .

% 8-1 OLTP # OLAP HIX 3l

_ OLTP OLAP
RGHP HEA) SRR —RFE AR N IS5 7B A A
HPR&E R 1R>
BRAELH i — RN Ak
M) 2338 FE =0, A3y Ml nl DARESZ, A MR [R] BE K
e SRR ST S AR ) B g 5 11 Py S B
fa SHIERE AR R AT R e H TR
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qj(ﬁ@ﬁyxﬁﬁﬂﬁiﬁﬂ etk

ATLLE B, AR L T80 H 2% Hi AT B0 OLTP R%5, i 771 & WS . — 5 %),
TP REGETIR . 53 45)%, OLAP B & T4 A4 M L4 A RER LIRSS .

842 HWEEE
1. BB

(EPHR 2 4R AT, AT RIEM T JL M.

BEMetric, HFRIEFEPR): 2 N1 RIER &AL REHE . Hlunaon.

25 FF (Dimension): & ATA & & H R LAE PR 7 20 B, SU N #dE vT BLo b
W, L PGk, R R, TR BRI ENE .

SRR WEEEIZR S NEEHATIVE, WP 7 248N sl N2 i
W L B RMBATIR S, AT UZ— AN =4ERAL 7R, M2 — s = B (B 8-8),
BRI 4x3x4 WISLJTR, R, 2 48808 Y 2 48245 7. J7 /& (Cube) . 4515 B 2 1)
A, & ARE R 2SR U B2 LR om i, (H2 AATIE 2K IH ZE S8 H 1 2 48504 37 7 ik

XA AFK
e 2l v
AN A
JExt ///
i /| e
sl Vg
Q1 Q2 Q3 Q4

8-8 =HHIEREE

Y (Slice): YY) F, 248 Z4E5dE L R T — NS 2 J5 145 2 2 T2
i, & 8-8 H, FRATHE 1 Hb I AE E AR v B, WD B A 1A 2 —4E(Q1. Q2.
Q3. QH*(VIP %7 REF'. /K.

PIR(Dice): s&F87E 2 4E504E L 5 R IR FE— A Rl ve Bl A B . —MeomT PR FE—A
BE 2 NERE ) — AN X R, BCEEERAEE. #n, dbst. JTHD*(Q2. Q3)*(HR/NE )L
eI

EFERoll-up): ZFB7E 2 4E50E L7 1R, MG 4E(EAR B E AL, MIMIRTFIC 2
EE. tban, B89+, MWARIL, BEEAEMCYE(ETE), e EERE. X
MNERVE T K AEAE BT I R P 8 B AN S — AN BE A I A%

WA ()
Hb 35
i N ) | Q| Q2 | @3 | Q4
T 90 il 25| 25/ 20/ 20
= 80 o 200 20/ 20/ 20
"M 85 L 20 15 30 20
Ryl ?s | 18 20 20 20

8-9 EEMTEHRH




F8E HIECEHIL

T4 (Drill-down): & E7E £ 4E50E Sy R, B 4EEAR A C I T4EE, N3RS 4l
WRMESE. ki, 7R 8-9 H, WAEA, BEEAEEMNT4EEQL. Q2. Q3. Q4), ik
TN TETERE . TEZ 4R T, EARATR RN AR WA

2. RENgIT

B AR R Fa 0 e 5 PE TP S N e R DLACEN Z B R HEE . BT OLAP /&%
AR ARERNAH, Ft, 2866 E SRS 4 @A (e E 2 43 ).

OLAP HH WKL, FLRMLEEER, 4EERZXLEEL AR, FLRE L YT Ty

B, & 8-10 miisg B2l AN EHE I AT, rTLUR B, BRI A2
FRIAE AT 2 BB ) — 5K 3R, T HLAS e S5 9 3R EL R IR 4E B 3R

—_| dimension_usertype ¥

userype_id INT
| Smanslon_city v st rovemn v | ™" usertype_name VARCHAR{45)
city_id INT & city_id INT g ]| .
» city_name VARCHAR(45) @ usertype_id INT
, province_name VARCHAR(45) [+ —I< ¢ date_id INT
» country_name VARCHAR(45) s revenue FLOAT S — g — | dimension_date ¥
» | date_id INT
>
| date VARCHAR(45)
~ | . qVARCHAR(45)
» year VARCHAR(45)

»>

& 8-10 FEBUEH!

B, ERNMEEERE RIS RS, 806 EIEIKIBA R RN
g T EmERE, 5 U EiF Rz IR ? 1 8-11 2 — N EH e,
ALESR], HFeBEMARa ey T4EEFRER 7R, KRR REAT R

"] dimension_year v

| dimension_country ¥ year_id INT
country_id INT » year VARCHAR(45)
. country_name VARCHAR(45) >
L
" T
4 1
| M
A | dimension_usertype ¥ ~) dimension q ¥
_| dimension_province ¥ usertype_id INT q id INT
province_id INT s usertype_name VARCHAR(45) » q_name VARCHAR(45)
» province_name VARCHAR(45) > O year Id INT
<> country_id INT = »
> I 1
: il T
+ AN 1
ﬁ | fact_revenue ¥ M
— _] dimension_date v
] dimension_city ¥ $ city_id INT ,
o i INT & usertype_id INT date_id INT
ey _ 1< @ date. id INT >|— — — — —4i4 > date VARCHAR(45)
> city_name VARCHAR(45) Lj— — | o
» revenue FLOAT ©qid INT
<> province _id INT >
» >

& 8-11 Eiti=g!
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TACBTE A 5O P B TR, R, FER RO R, R HER
HEAT 2 ORI, RAREUR R 44
RRBR AT R KA RIS, BEAR S HE, DR SRS i
TR, RIS SR & R

‘ MR \

L ERZAHT HEA RN FEIZL T —ATH, AR—FRARIFXT, AEE
HEIEHE, FE2ARBEI, kAL R Fo F BIL T

843 EIXIFE

1. IEFRAEZ ML

TEHE G FE P I febs A 2 A9, AT DU BEE TS oV B f8 itk 1140 28

55— R WL T A E B 2N deds, L RO 2 mT LB I fE AR .

55 T MORANRE BN AR, BlnyE e S E b

AR T F R DL BINERRR, BITE SR E B, R RANLEEE AT LA
MR —NE S HIRAEME—), HE, EFE4EE LA 2.

IRV R4 E =y N = Ok v N e PR < = G (=1 i N = 4 B (=1 A NN N G ~E =T

AT ANFERR 57 R 2198 BT ERR . AR E R bRl B S e br it 5
AT LA 3

2. EXRFHAN

WATE BG4 2P0, AEFESLR B S Z A AE e 2 AP A TSR 241
ARG vEt, AT SE— R 1 5 1w B INFEAR A7 -

WL BRSO EIE A B R A R I . AL R R ek vy, R R RN

TR —F s 7 2t & R A7 S 40k B 1 B0l . 7E OLAP 1 1) 14 B i SE R L,
tban, anfE 8-12 B B 4tk i i S SE A7 fif
B | &KW | BE [BA 0D

Jlinl

Q1 VIPE | 5d 3
Qi1 VIPE i 2
Q1 VIPE - JUH 3
Q1 VIPZ |3 | 2.3
Q1 2

RES b

& 8-12 mUBRIERIELEFNE

R AhE At A R AR, R, A A% B BRI & SR
S, AFESERIFEIAT, XM, E—ERE Lt mEmRCE, Ll feftsE
PR S

K] 8-13 25t 1 T A ) S S A7 1Y — AN o8]




F8E HIECEHIL

i wFPER sk (WA (7D
Q1 VIPE b 3
Ql VIPZ iR 2
Qi VIPZE 1 =M 3
Q1 VIPE ]| 2.3
Qi VIPZE 7 10.3
Ql REF 163 2
E 8-13 FUL ARV EsSCTEfiE
844 HWER
— P TR B 4RSS e — B R, WIS PEC:,  bean H BRI Rl (A8, FRAIA T Ie R

2 M 55 37y 50 Ao E AR 8] 36 25 A ki) 5 0] ) o

ESE b8l B FE @R W R R, KER4E LA AP E e AT R . A RN ZE S0 e (kb an
AR R A=A Kz, NEEEHBFM4EERBERIBA R4 E. HRE R —
PG & 22 1225 1k 4t (Slowly Changing Dimension, SCD).

Blgn, B s KA, SRS NINIEBEAN RS, g —rh g, EE
2P HIAW RS, AIRESAE— BN R BLE 28 N R, dEm AR VIP 27 o X T X
O, WORBATH 2 )5 BYE LR B RAEE SO S B, A7 A8 Dy S22 [l i sk, el
2 FEE T RANEEL -

T AR YE, — AR JURME H IME:

® UEHEBIILEE. fEA LSRRI B IR T, R A R Re T 2 7K.

® ZE{H L IRAEPIA P LId K.

® ISR AE{E AR I (R B TE A 4R E E S OIS, AR IR ] SRR IR & 2% PR 1Y

fitn, 4niE 8-14 Fros i)z ie A8 4 i sx ke 1R [A] B

- In

Et]

FF 4R ]

LI ]

Customl

HNE ST

20120109

20140203

Customl

REF

20140204

20150505

20150506

Customl |[VIP%& F

''''''

''''''

& 8-14 ZEBT{h4icFic b8 ER
AR 7 ARG OLAP AR A e i i, X HiEmm LEMNAR, 4,
M UE BRI — 25— B L Z A OLAP BEAUE, T — 4 RATRIELN2: 5],
B EARGHAEEH OKRBEIMEYE, BTl At A 26 508 6 2 FTEHE 45 1T >
ME & e A F R R

8.5 ETL

ETL &% (Extract). #4#(Transform). IN#(Load) & FK, & 46 M A IR FRE AL
i, AT A S B A SO N B B AR s B b, 2 B B T B A B T A
=T EAT T RE], ARG ESRE SRS AR R A E R, — K
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7S

Kk, GEFRREE, ke TEIE, £ ETL M BE#EAGERAYE, Riasid
ETL iIFESe RIS, H22id ETL e EI0 S, MmftEda ittt 2 v H 77 . fE%
MNEAR RSN B, #2 “HN” £ ETL ¥ 2 553 “Ht” i fE. ETL
EBHE G R R AL E a0 & 8-15 FTas.

EEILR

& 8-15 ETL ZHRIECERXPHNNE

M 8-15 TTUUE L, G EE 7 E 45 fa 1 6 A, i ETL $8 i 2 2 78
B IR B . ETL 288 6 E 2 B sI Ak, A ETL, A Ikl s
B ER 7 Z 45

ETL 2&dE ok i dbal, s EENTIE, %A ETL, (R0 HEL 2
AR kT, fERER B O E @i fE R, ETL K& 598 TRESEE TA/E 70%LL F i T
E&

8.5.1 HEX

W, R EPEAEE 2N, tbimHE . SRS RS HP RS
1A [F] SR IR s — st = R B AR AL B . AR PAFE 22 R s i) 7 0. Rk, HHE
T B RGP 55 T SR )3 5, SRR RE e 22 5 2 W A 5 s Y5 AT R sy HR 7y =G

HE ) H & — A ENLAS Lo HDFS b, XA — st WGET Bi#
MapReduce )77 R RIRAEH . & W H MY 55204 22 /7 /£ MySQL/Oracle 551% 4t £ 4% i
1), XBF, HEEE JIDBC 57 fORIRHEHE . X T A MmAT RS 5, —Resn
FH P 5 A 22 D B mT AL S (B AR s XA SR — e L E DL Z-F & ki 2 ) -

852 &t

1. BIRER

MAS R B PR B s, = B e )\ T TS O XA R N B il A — 30 X
THFRNENg. i tBA 2, KR, 50 258 R 5 TR




E8E HIECEHIL

HIRER, BN ZMANE. ZME6E T AN EHE N S MEei. H— e fE.
Kl 8-16. K& 8-17 FrsiX Ledidt, wt e & DL 2 S Bt A

BEFA (FRKEG4)
2005.9.47% 1

EFEERA

BEFA (FERIKE256) -

‘ BFA (FERKEAS) 2005.9.45:H
£®
RRENRT | mwemss, woE EWTEERIE, 038
T
. BFA (FEKEI2E)
MPEGERAR | o nmmiee

] 8-16 k&

EFRPEERA: XY
EREZEAL: 10 5l MF
- REERS: Male FEMALE

& 8-17 mEBHTEL
2. B
AV R — e A A B, 15 R FFA VS E SRR i R
A FEANI R G I B A, W A R A B T B EGE, eeE e X5
EHFRA—E, ELZH TR THILS FE, 8&ZH TIRZ M TEHL %
Ko XAEHE, BT ESS — IR, KPR 2R SeErdE A
=B B
BTN, RO A EEE TN, X AR TE ETL SEE F2 Hp 2 3 2R — A,
W AP EE, WEE ETL TAEMEENE, BOSBWE T 7 — e . A TXEEIIN
22 2 RZ R S 3E H AR S M AL S5 /KT, 2 52 R T W esk (8] R cHs Fr Btk B, i+
ETL TAEIiA RS Rt o, i W esisds, “MRIMGI” 5% SOk 2 A
EEARN . X JLR -
® TLTL TFEIMMEE|HEdE B B T AT 1e B C #AE, HULAETRE B i %
W CFBVAE, L, BdEaSfE—RBANMEE C BT,
® ETL T FEITMELR| I EdE B BT id st I BB I 5 SR 5 BBk 58 4 — i —
P, Rk, FEBVEIEN R, YONIXEUR TR 7 ER R, b b, TUREE N
IRV 553 SAh AR XA s Br e B
Rt R EE TG B R, — 8 2 2 A OGO 55 5 SR v 4 i o 200 1Y v, AN
A1 1ML 5SS o XA B — A B A BOE R— Ik, RESIT “Edi it gh 7 (i

e H NN AT B — € PR SCPE ) SC) .
5 AT BT AR 5 R O A 1) R e T D AR 8 (G e R A i S T )

el 55 TR s . OV Ca 1 BRI AE e AR E S, R 2R S U 5 e

RS IER), X B AR 55 P R B s 120 1 e 2% e 4a e 10 U7 SUORIE AT HY .
F=ArBOEEIE R, BE S AR H A 2 B A SIR DL UMW . A B ) B

M, e 56 A 45 RS AR B, 2 2% (000 I 5 A P O s 2 e AR
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j(ﬁwﬁ&%ﬁ&ﬁﬁaﬂ me kR

S

—IRIREF IR . B8, BRI RIE VR REE I, A R R e AN 200 SRS AT DR
N E i W I ARET

3. Hithdtin

(1) ¥

i B HE P SR Z A2 RN, 9142 I Session H U7 18] 71K 7 MR s 9 4n 75 22 4%
IS FE AR IS5 RAR P2 Sk A2 -

(2) &I
EEAE S IR, Blan, ZIRBUSAIWON, Bilw A0SR R A% - 8 & JF 31—t .
(3) FIBIRL

KEBGy B, FRATT IR T B A B s ) — 88 0 Bk A o A, X, 35 B0 S P HERR
EAL, XA ARSI BT L

4) i

ISR Y B PE = 202 IR &5 R 1 Al

(5) Hite

SR, RIS Al 245 A BdE g S . WE, RirALEER
e df. tean, FTEM 201511 25HA RS BES, XEPEXR, et % 1E
BERME—IGTAZ R 2015.1.1 EA KA BRI ).

(6) Kk

IR R S A, FEP 0 2504 R B — e, DME TR B 7 B R &5
59 AARMOCHE, DMEF IR — s 2 R 4E S E, M2 21 .

853 1N
AR IR F R S R B HE O M5 — AR, UUET 202 KR i F o
1. AhninE

AN e e W INE7 . —REAHANAEREEIE )G, HEFEEEEEE
PER)E EAEYE, T OrAF— B[R] N A S8 . AN A8t A& s — A 1) Ja B (L R
JE55) P B B AN B B

AIUME RIS R, w2 SR E R 18] A B A A=A — 0 Bl

2. BEME

T o AT 2 E A foe,  $8 R I B TS Fi b, SR )5 B HUHT 12U -

T8 o a0 45 Sk 2 EaE AR — 10

3. Bitini;

A 8] B B B dE AR O 20 N IE] A A Y B0 2SS A AS I [a] JE)
N IR R .

FATMEHIEER, 72 Z /0 2 OR B sl iR [R] ] 30 R 258



F8E HIECEHIL

4. BR#E
i 47 S, Bk AR st RN E — g . ot R A EiE (AT s TR JE A PR )
5. BIEFIRL

vl AN a7 =0, BR BRI E AL, HoAt i A2 S BN . X R M I E
YIERAVFERR ETL TAE 5, —Me2 il A 20 Iy s 25 1 . [y se 25 1t 2 ETL BikS T
— AN I ]

VS NPy S0 25040 (1], 5 B 7 oK IS (R By N 1) ETL #fiz 47— R A

7 i N E A T5 E e AT s — NI a] J& A i) 24 R AT

SNy S E B, BB — AN (] AR, XN SRR R
WA AR NG 25, FHETERIE R B N I FTE ETL 4% B R I217T — 8

8.5.4

ETL jt#4

AT R E A, JATVERE oA A G R AR 2, 78 ETL iidfe, HdEad
PSS R oo ds 1B e Bl ) EE N2

1. ETL T 2RI T IR
ETL R s e i, e, ik d B E S g, TR ENE

115 B

B AR

ETL HZ 515 XAk .

ETL [ 3 Z 5 IR I A 45 5 A

ETL 25 R[] = B vk 507 S0 .

ETL &5 B (a2 B g i os N BN

ETL 7RSS 8] B A s AT i b () . 3595 5 G L. B b # RS I

2. ETL &5t #iE
ETL &5 R o8 2 58 k26 B i 2 45 B ik . Bk an.

YRR N 25 HE 4R U

K Hm B AR N 25 1 R

Bya e ) B B SE . B0 E . B ihRe . fRER ).
HHE AR RN 8] B A I AR R

HHE 70BN BF 8] B BA U5 R TR A

BRI S 7B, ZB’E . REXNEHEE, —ERTFNZT.
KA BT 57 5T N

BRI N .

3. FIEFRERITTHIRE

A R 2L S X B0 R AT O™ A B EOR, 2 TE RS H0E A B ) 2% S I 0 0
FURAR ST (R S faps B8 o (/R ). UXEF ETL RO, PAR S R, #F
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CIRYSE VIR~ Einii=n ol st PSS 2p S PN A€ k== A EN 28

B R A s, R RIE TR R S iR e R LA, AT DA RO e A TR A A
R B AR B0 ) 5 | ke ik & 4] BAd

o AN ETAEIR.

o fAEIERTITTE.

e M AANSEE M —CRIEh R R B G, il m S HRE et W 52

I3

ATULVE W, BORETENEI, fe6E 5 Rk B MY 55 B 0 )8, A RSN T2

ffr ETL &5 o s I x4 < 30 .

855 ETLILHE

YR VAR B EER T, T T ETL 198 SO T Z 0 TAEMSR G, 5 7 Z25¢ B ETL
HFET . ETL X F REFAERCEERRY, #RREEG—E LEEN TIE.

HT % T4 (R 2 1 g 1 1 o) 2 2% — 58 AL, i B 6 2 1) 280 )R 42— 1
XA, WRA—/AMBEFHE ETL TH, ey DL 5 2 10 E 2 Mg eS TIE.

B L) ETL T H 2l Bl B sk 5¢ i ETL i R, b e B EdE . Bl 5 EHE
B, BlEFHOE, REMEMNE, 25, BRESITHN, XEE, —4 ETL £56
HRFTERT

Ak, wRA ETL THEHPFAY, WATLGRACHTIECENN], sEEttESriiE, #f
ANEFERA ETL R4 b,

A — P S EY ETL TR, 27ETMAA PR EmPrd g il E, FiEke
BRI T, 1 BAHSCH TAEE R LAAZ 45 4E ETL TREM I A SR4k B, — et T/F 5 Pt
SER. —MCORU, XA ETL T H# S5 ST A0 EAER—FE IR HE 2 FE.

$of T3 AR Wi I 2H 2, T DARHEAH AR i, B0 SE A i ok 77 R, B
AT TT S, IR A3 T AR o (F T AR G = i AT AR ZE AR 2, 1M
HEARFEFARR, ABEARMETEA RS, B R FEE).

8.6 HEFMEZIT

—

W XA, EESHIRE R EZ TR R E S5, B HERE, SEEE
HAZ R T B M A A B ANEEE NE B, UE T8 A 4 58 58 PRt e 5 5 22 A1)
HAT K-

TEEAE S, 70%0 TAE& ETL, AT BEATJFAE, #iE ETL [R5 IAE . &
—TF: WA 20 SR T RIED, BT RT3 R 5 6 REMEEE, BRE0EF
2 10~20 MER ETL 1%, XEARFFEZBENIERIZITER, XK, #MA L
TMER T EEH, Cfmms N ANF TEAERIEBE (XA 5 2 & —AME Bl i
G, BRNSHEZ). Hit, BINHEE IR EERTHEE.
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8.6.1 AEEALTLIE

RF—A ETL ARG KU, Zese i e ffiar, &AW LB AESER— &
AR JE =817 = 56

Rt Br VIREESN, EHEA AT IhRE. MRS IREMIZT REURE, BEF
AN T ETLAESS, 56l BEisqT)a, it i 2iafraiR.

AR R ERBAT 2 RE, S5 2RAEEE AR, RELEPATHIREIEITH.
LR, A2 G ESIRSHE S, WK 8-18 fisn. ETL [{E%, st dEtE =4

JERHRZ MR R ED RIS

I
I
| :> B
I
I
I
|

M AN

|
< | RATHLER HATH 2% HATHL2E
[

ETL{ESH

& 8-18 FEEHIIEAR

fE— ETLARS WA A B, —BRSFAaEZMIRES, BT BInEE < 2 8-19
FT i .

8-19 ETL {E55HI4E dp BEARZSE

WA S ETL AR MINIAE AL, 5 Z A IXAMESS B LI A2
e ETLAES W L C&mss, SReir wii.
BAT: BsITH®RIEHS, ETLELCEHREER T
R ETLARS B T, IEWE R, WA .
KW ELT R 55iatr ik i .
® RE (EisirEE ERAEESIMES, ATV THEIETT, RS NRBORES.
AIVEB], X REERER R UG, — U7 T ZERHE 55 2 MR B I RE 22 45 AT 48 L0, 5
— 1, T BERFFEMES RS, R EF BT RO R E IS IRE. Bk, #HERE
Froe — AP (EE M G 61 FE), BRI
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while (true):
if (FREANES) :
TS5 s & FFARICIRE N U SR
if (A1) :
B IBEITE RARc TSN “5El” sl “ R
if (AHPFILPIEER) -
HIEFES B Teebnic N “R3”
if (F “MKIERs” [F55es EUTEE “5E7 ) -
PRiC LSS N “ales”
if (3 “M4” e T5HER) -
RS AL AT S ZisiTesbnicdES N “iBiT”
SR A=, RS B R R RS 2, HEFILAR, LINF
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SAERERIAERIE B IR (050, Hofn BTL (ES50020), BIRIESESOREE, 217 T

GRA A ZOR AR S5 BT PR 1 <5

8.6.2 FEEENEMEME

1. EENIT

MNE—ANATHBEE RS, — M REZNERLENEENE. R I RERSREN,
EFZERIEEFBITHRREN. E2EFIH A B HRR . MAEERZ ST,
155 W n] B AT /2 — B E R

—Jj T, ETL {55 B9¥ it A sei i 22 524 vl A AT PE . IXFh 2t & R 4t 3 3h ik
EHEPHE, WX IEAE R T TR E R0t 1 {EA.

R, RERSGTHEGESELZPATHIN . — DB FHIRE RS, SCVFAC
B2 RS, EE5 RN e Eikda e R E. — DRG] FEi2, BEA W
HECRI A — A 2 B i -

2. EFHFRIEHR

BN TAEFEERAT, A AT EE R AT S5 H ISP 254 1 ) L

WY PR AR 55 Wb A . AR SFIs AT RN AR Sis Tk . 551z KIWe 1R ETL {155
BER] 7 ARTOHEPIR L S BUR F SR (E5iefriahy, faESs—EAElT, B VHEr
I A LR R 6 e X AR STig AT, — MRS RGP E PRI T % oiF
HAksRiaty, & RGERES P ILE. K, BRI R e E i 257
JCVFAE AT«

P HIAAES S, —RREE 2R AORERGEF TN & RRA .
B B, —MBUFISLIUT R, B F 7 8, SCREFRBURFIRAE 55 L 5
FATE,  BARRIAE 55 SR 1 5 SR L 55 e SRR SE L

MR 52 57 NAENCRE ST Al b AR Ja . 7 ZEAR Y 55 25K DA K Bk 7E RO It R AR 5%
IR AE AR S TAE

3. Rk E

B 1) ETL AR 55 Wb, VR RGUH AT e id BRI 4 28 . HLAS PS5 In) JE, 3k
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AR — AT, Z2FMEFIPRE LT IERIFAIIKR .

— BT B TS, S R AL AR GUE S A e B A Sk T R T R
TSR E A, FFRGIKE G, TRLERNZAI ARG RIKE R GRS . HZX
PO R TR, XS TR A I B RS M DL e -

Ty TR RN . R G AL S B B P Al sk ST R Sis AT IR,
Fr RAKENIRAR, i BURR, KBTI TRPIRES . (EHIXHF T AT %,
F R AR IR 2 )5, BINERSGUR E IR — 2 A

SR, SRR RS, b ] BAIE EE 5i K HI R R DR 3 ST AT SE SR A

8.6.3 EZ R R

b TR 2R E R RN, NEIRATE 225 — AN EHEE B R R R AW
AR

B IRATA 10 MES, BAMESH 2 M HDFS b 80 il a8, T2 VEg N 25
EHAT — %%, Z5fL: hadoopfs -cat SHDFSPATH | awk ‘$SYOURCMD’, A5 455 #h
R RIBIT IR, EEFZITA KRR

TEX AR R, FATT2s B an B 8-20 Flras HAE a1 A 2 R Gt 11t -

| task v
—] job_dependency ¥ | job v id INT
d INT R tr:l INT @ job_id INT.
iob_id INT E » job_name VARCHAR(45) i — 1 » schedule_time DATETIME
@ parent_job_id INT —1_y » command VARCHAR(45) » status -I NT
> » owner VARCHAR(45) > start_time DATETIME
> > end time DATETIME
g

5] 8-20 f&iAERVIARE ERD

SN FEIRE AR, FEEEE I, B — s TRl — N EERE . fERE RS, job
M task % 212U, job 42—~ ETL AE55 HIBL B, task /23X job H)—1Kiz1T . MIE] 8-20
HFEf LA B, B task E 2 job 7EH—> schedule time [J5E11 .

job Z [E] &K #5i2 1M 1L job dependency K A7, H A1) job id A1 parent job id #f5& 4h
HE4E ] job F 11T 1d.

A 1 IX =5k WS BB ER, 1338 50T DARHE b S0 B 0 O AR RS 5K 76 Al — ) 1] B
IR E RS R, B SSILRIIN% T DLE A AL A ERATHL) . S8, WREHIEH T
AFEREITE, BT EXN XN RSR 2 SuE.

8.7 HIECERIZE

A TH U T 2 8008 6 FE e PR 1 BR X 4, R 1 2E 6 FE A E R L T M G &R,
PR T EAECER Z 24, il 7 ETL i8S, LRI 923 TFE st 5 1 ETL £ 457
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1. AARBHIE
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W HEEAENEIE, 8% 2SS DR Ak BdE 45 R
2. NRGEBHIE

B S5 1 R R, W A EBE R 7 A C SRR 2 EER, RN HdE
HBEKRHR, BEVSLCEAE RENED: WEFHREL, WAN G SH kA .
B AZ X T R 1 )

Xh, —EEARE&S —EMBEENEIEFE . MR FEFERSE gy
JEvE, REJT ML 58 IUAC BN YR T5 oK B A, 7R ELEAT A AL 1 Z B P ANt A A
PE, — SR S E R IARS T AR TS

XA B, MEtCTRBEAE SR, SRR T ROT R et E], KR 7 T H
FPEERENSRE. H2, INENTHRIEATRR TEHEN, MIRSKES ISR
I

[, XAEBEBAREA ST T E 4%, BdE a2 T il 55 8 H t 2 fE R b
KRGy B 2 HLAT R 3R 7 N B Feh R S i 1) 5 Ul % 1

3. BIBEMEKR

EANRGE LGN B e, —ReEE R E — S5 IENE ERFES, fla
BEgtiH iR, RO EAG — FEULS G RA 8 BIEE RS XANEE, #iiav)ws
T NEGHE YA B RAS — A Tl s SR T 1

X BRI B A B SEF IR, DU SR TAE G L, e — AN AT
1, AT NE 0B SET, ARME G ERIEIN, #RaT BLE BrekcE @& 1A,
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XA AR, B e BRSNS R ARG E R, B AR IR RN
2, TR MGV 55 R e /KT 1) T RSG5 Mo ol e B HE 2K

4. BiRCERER

EREETTRIRIE LY, RO 7@ A AR EEE TAE, HaEih, o
DB, WA 2l e i SeE G EE R, R CERZ KK TR, WAL
i P R AL R HEREL, —Boe BdE ST EIA RN s TN, e dikkiE
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KRIEEMK, H—J7m, UREFECEIEHE., IR EMRE. ETL AR TAMREEE—
FZINHK TEMG. FR, EHANKSIEE NS, TURPMER. RZANAN
B T B 1R A XA R 4a KR e«

FR-BETHTE. WMENUACEWZE )G, AN KL 55 7 K02 0wl s 5 55 it
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—, BCEHNRAREAA RIEY 5K, B EUE S ENIRS 2 EE A ) .
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9.1 #E Hive

DA R R G e CIE R E IR A G EMZEN, A, IR G T2
BEK AT A FE WG ?
Hive & &5 RARMY A G i WA 2R A ZE K, A s S 2 — 2R AR —F Hive IS

9.1.1 Hive &ft4

Hive tH /& Apache 42> NI FIRMESE, &% T Hadoop WEWE G T A, Erl Ll
28 R A0 B SO i o — SRS B PR, AR AT H 1) SQL(Structured Query Language)
BWIIEE, J7 5K SQL i A ¥y MapReduce {55 Riz1T -

Hive A1l HBase #& P4 #1 2% T Hadoop HIA [F]33ARA——Hive s& —#2& SQL H)5|%, Jf Hiz
17 MapReduce 1%, HBase & —F117f£ Hadoop 2 [ [f] NoSQL [1] Key/Value %4 % .

Hive fER M EEZEME. BE, 5. HEANEE, ES5FECESRBEGN
{E U )& U . B 9-1 /2 Hive FIIEZAbIRE, BERE — R WENER, HA KR
115k, FW5 Hadoop &2 —%, s&2& T Hadoop MIEUHE )% .

BIVE

& 9-1 Hive B¥rE

X1 R 1A G803 FE (B n MySQL. Oracle) ] Ak ¥, BT XME401 SQL dEH | %,
fEJT 4548 HiveSQL HIRF i, b P2 UL, IOV EAN1S Rl SQL 45# 2 KA 9K,
HiveSQL N7 Ai st 5l v —2efiifl, Jaih i &3 2 g g Lok . KW IER K
fI1¥f# Hadoop JEEE. HME Hive FHMH M. HAHM /7 IXEARP, AT GRTHICE
fITHEE K .

/-1 Hive 2rif){# B 112 Hadoop 1) MapReduce {EMV, Bt DA 4> 25 i) i FE AR /& — it
EEERE R, KIS MapReduce —#F, &=Z&mEIERT, FATUL Hive ANl & A LIS ZEIR 1) N
FHo TR, Hive thANSZREXS O AT 20 8 SORE .

9.1.2 Hive BYZE

N 1Ak RE PR LX) Hive 5 B IAR, FATIE R E —E Hive.
Hive [1)'E ML E /2 : http://hive.apache.org/, 132 1] DA M B [H ) Downloads 774k #1] Hive
I — N KA A . A=) Hive 1.2.1 91, #Ff# Hive [ECE, LLASERE E210 S .

-------------------------------------------------------------------------------------------------------------------
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1. BIERER

I PR AR EAE Y Hive Mg &3 E 4 1 Hadoop 25 ) i, JEACE L /AR, A
DI FH 20T i 2 KA 2

[work@localhost usr]$ hadoop version

Hadoop 2.6.0

Subversion https://git-wip-us.apache.orqg/repos/asf/hadoop.git -r
€3496499%9ecb8d220fba99dc5ed4c99c8f9e33bbl

Compiled by jenkins on 2014-11-13T21:10%

Compiled with protoc 2.5.0

From source with checksum 18e43357c8f927c0695f1e9522859d6a

This command was run using
/usr/hadoop-2.6.0/share/hadoop/common/hadoop-common-2.6.0.jar

2. THXH

Vi in) Hive ‘B W, & N4 1.2.1 BAR T Hive, $641 13X L 1% $F apache-hive-1.2.1-bin.tar.gz,
G AR FE sre B ESa RN, W FEE S, 2 O BN ISR R AR E AT
Hive [FAL#S F)/usr H ok T (8 BFEAE Linux M58 T FEIXAN B 468 8):

[work@localhost usr]$ cd /usr
[work@localhost usr]$ tar -zxf apache-hive-1.2.1-bin.tar.gz

3. BHMREE

i FH 7 32 H s 1 T ) bashre FEECA, 7E export HADOOP HOME 1] Ji5 [Hi 3 /Il export
PATH 117, fRAFZIGIBH, ZRJ54RAT source:
(1) #m¥gH 3 Hx T i) .bashre BRjE A

[work@localhost usr]$ vi ~/.bashrc

(2) 7£ export HADOOP HOME J [ #8 i Jz f& 04 -

export HIVE HOME=/usr/apache-hive-1.2.1-bin
export PATH=$JAVA HOME/bin:$HADOOP HOME/bin:$HIVE HOME/bin:$PATH
[work@localhost hadoop-2.6.0]$ source ~/.bashrc

AN RTFEPIT IR, WEBIRERARG )G, Ee28ahiiT.
4. ZQECEX
ﬁiff?rﬁﬂﬁﬁ4%:

[work@localhost usr]$ cd /usr/apache-hive-1.2.1-bin/conf/
[work@localhost usr]$ mv hive-env.sh.template hive-env.sh
[work@localhost usr]$ mv hive-default.xml.template hive-site.xml
[work@localhost usr]$ vi /usr/apache-hive-1.2.1-bin/bin/hive-config.sh

TE A JE 38 man s =47

export JAVA HOME=/usr/jdkl.7.0 45
export HIVE HOME=/usr/hadoop-2.6.0
export HADODP_HOME /usr/apache-hive-1.2.1-bin

RAF IR H

.................................................................................................................. > &
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5. BEf Hive

=, fEJ33) Hive Z |, 7 Z4i1x Hadoop s& IE Wiz 1T -

[work@localhost usr]$ cd /usr/apache-hive-1.2.1-bin/
[work@localhost usr]$ cd /usr/bin/hive

Logging initialized using configuration in
jar:file:/usr/apache-hive-1.2.1-bin/lib/hive-common-1.2.1.jar!/
hive-log4dj.properties

hive> show databases;

OK

default

Time taken: 1.42 seconds, Fetched: 1 row(s)

hive> create table mytest (id int, name string);

OK

Time taken: 0.739 seconds

hive> desc test;

OK
id int
name string

Time taken: 0.574 seconds, Fetched: 2 row(s)
hive> exit;
[work@localhost usr]$ hadoop fs -1s /user/hive/warehouse/

Found 1 items
drwxr-xr-x - work supergroup 0 2016-02-24 21:26
/user/hive/warehouse/mytest

A] L& 2, FAIAE Hive BHEAEH 1 E0OAR default £, #r & | — 5K mytest 138, /£ HDFS
FEAFLIFERRXNMRPER T .

9.1.3 LA MySQL 1EA Hive BT R FE

TR P 2 A7 Hive B o5 BRI YT, BOAIEHL T, Hive 28 H A X Derby
B PEAE NAAE 51 # . Derby 51 #— R HBEFTH — 206, R Y13 8 {# H MySQL 1E A4k
BAFRESIEE, ATLLSCREZ NS P R E  1A]

1. 83 MySQL & #Y Hive E

VR

[work@localhost usr]$ mysql -hlocalhost -uroot -p

mysgl> create database hive;

mysgl> GRANT all ON hive.* TO root@'$' IDENTIFIED BY 'admin';
mysqgl> flush privileges;

(.

2. &2 Hive BIECE

iX B M https://dev.mysql.com/downloads/connector/j/ |  mysql-connector-java [ & 4g £,
R JAR £, JlfE/usr/apache-hive-1.2.1-bin/lib F[Hl . Z 5180 & SO

[work@localhost usr]$ vi /usr/apache-hive-1.2.1-bin/conf/hive-site.xml
<property>
<name>javax.jdo.option.ConnectionURL</name>

<value>
jdbc:mysqgl://localhost:3306/hive?createDatabaselfNotExist=true

</value>
</property>
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<property>
<name>javax.jdo.option.ConnectionDriverName</name>
<value>com.mysqgl.jdbc.Driver</value>

</property>

<property>
<name>javax.jdo.option.ConnectionUserName</name>
<value>root</value>

</property>

<property>
<name>javax.]jdo.option.ConnectionPassword</name>
<value>admin</value>

</property>

| TE A B B SR 15 E ] root 17 1] localhost ) MySQL, #1 SA/R ) MySQL 1j 1] & A [H]
Az TG E P N 2

BeE, IHZEE F AR ) 715 m) Hive, Hive 2ENCE U H 48 2 1) MySQL
XTI FE S T o R I ER . tendz B AR, iR IRAME A root 5iRl localhost
MySQL [, BTl LLE 20 XLk

mysgl> show tables;

S +
| Tables 1n hive metastore |
e - - T N

BUCKETING COLS

CDS N

COLUMNS_VZ

COMPACTION QUEUE
COMPLETED TXN COMPONENTS
DATABASE PARAMS
DBS N

DB PRIVS
DELEGATION TOKENS
FUNCS B

FUNC RU

GLOBAL PRIVS

HIVE LOCKS

IDXS

INDEX PARAMS
MASTER KEYS

NEXT COMPACTION QUEUE ID
NEXT LOCK ID

NEXT TXN ID
NUCLEUS TABLES
PARTITIONS
PARTITION EVENTS
PARTITION KEYS
PARTITION KEY VALS
PARTITION PARAMS
PART COL PRIVS
PART COL STATS
PART PRIVS

ROLES

ROLE MAP

SDS

SD PARAMS

SEQUENCE TABLE
SERDES

SERDE PARAMS
SKEWED COL NAMES

.................................................................................................................. > @
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| SKEWED COL VALUE LOC MAP |
| SKEWED STRING LIST |
| SKEWED STRING LIST VALUES |
| SKEWED VALUES |
| SORT COLS |
| TABLE PARAMS |
| TAB COL STATS |
| TBLS |
| TBL COL PRIVS |
| TBL PRIVS |
| TXNS |
| TXN COMPONENTS |
| TYPES |
| TYPE FIELDS |
| VERSION |

51 rows 1in set (0.00 sec)

Al LAE 2, Hive BUIANFIAGIL 1 o e . Forp O F A I F xR .

(1) VERSION: 1ic3k Hive AT . A L2 #4147 select * from VERSION.

(2) DBS: ic3% Hive HHA MWL AR . 7] LLZE AT select * from DBS.

(3) TBLS: ic3 Hive FHIATA K. 1] L2047 select * from TBLS WHERE DBS=1.

(4) SDS: EFEXRFNMNP HDFS Hotids. vl Lzil$14T select * from SDS.

(5) PARTITIONS: #HERFEANRNDXEE . AT L2247 select * from PARTITIONS
where TBL ID=1.

(6) COLUMNS V2: #EREZMFEIEE . AI2=_H47T select * from COLUMNS V2.

(7) PARTITION KEYS: &KX /NFE[M PARTITION %), AI22i{$ 1T select * from
PARTITION KEYS.

‘ MMETR \ \

KR, EBAS Hive 09 U438 &, LHEE1EH Hive 1, — T 2B F
BAEUEIEE. AA £ HDFS J&JE R i (e TR L ARG R0 R kR B 5045
IRIF L), AT A AAES HOUEIE .

9.1.4 Hive AR

Hive /&3 T Hadoop HIEME G FEHELE, Hive WA AFE7E HDFS A, X4 25 i
TH 5L MapReduce 5ERG(EL & *HA 1, FLUT select * from tbl A~242 Al MapRedcue 11:55).

Hive M 1 245 =4 @217, JDBC 4% H A Web Ftfl

AT R B — M7 7730 B G JE s an AT IR, 2% 8% Hive IS5 i B 78
PR, X 2R B — N B SR SE ], SRS SE 2 P I a2 PR A AT . JE
H TR A ATHIMEH -

Hive JDBC #z H#&flt | IDBC X545 Java {06, Java A] LIS X2 R T — 2828
ik R BRI SQL 1B M) A iS5 lE . 5R RBEE E—FF, X120 E Hive 53—
A% Thrift 195 -
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Hive 24t | Web Ft1f, A7 0] LB G 4575 7] Hive, fil— 28355l ) #5215

Hive 4 o 20 A7 i fE 2504 2 b, n b T BTt 1Y) Derby 8% MySQL. Hive H [ c 24 &
R ATF . RPN X RELEE. RBEGE R NIMNTRSE). REOEIEIEH X%,

Hive H9X%) 56 i HiveSQL 18 A MIRE T 183 gmide. A DA R A i R i 2k
AR . AR R A ) R A7 AE HDES 1, JF7EFE J5 1 MapReduce i F FIH01T .

Hive PR RE5 /WK 9-2 Frs

/ N\
weiTEO JDBCH[ Web5RH
R
ThriftiR S

'

) HIVE

Resource
Manager

Resource
Manager

Data
Node

B 9-2 Hive MUtk R

9.1.5 Web FERENR

Ja FHiZX A~ Web Ft k55 I F2an .

(1) TFEJEY. Hive 1.12.1 MFEFEEA M HWI ) War &, JRATHZS] Hive 1'E
M _F, % Hive JiA% 4+ apache-hive-1.2.1-src.tar.gz.

(2) 17 War &L, fi# /5 )5, ¥ hwyweb Hx FHISCIEH jar ovf hive-hwi-1.2.1.war ./* g%
TR —> War 8.

(3) A lib H3%. 1 hive-hwi-1.2.1.war i #|$ {HIVE HOME}/lib H% T

(4) BHNEE. B%${HIVE HOME}/conf/hive-site.xml S {4

(5) Hak% . JH3hhwi 15 30&: ${HIVE HOME}/bin/hive --service hwi.

(6) WYV B2 lE, AT LAEN s R “http:/localhost:9999” |,

Vi S 9-3 pros, Hai ) Browse Schema, FJ UL F| Database #113%, A5
default — 1 JE.

M P ) default, 7] LAE 3| Table #1138, A mytest(FRATHT H &2 HIFR).

B mytest, LA LAE BIX 5K R P ELN A

.................................................................................................................. > &
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HWI Hive Web Interface—5Schema Browser — Mozilla Firefox - O

/ HWI Hive Web Interfa.. ix | 4

€ @ localhost:9999/hwifshow _table.jsp?db=defaul t&table=mytest v C."| |V Google Q| wBe ¥ A& =
Hive Web Interface
USER mytest
A& Home ColsSize: 2
B cuthorize Input Format: org. apache. hadoop. mapred. Text|nputFormat
Dutput Format: org.apache hadoop. hive.glio Hivelgnorekey T extOut putFormat
DATABASE s Compressed?. false

Location: hdfs:/localhost: 9000/userhive/warehous e/mytest
Mumber Of Buckets: -1

SESSIONS Field Schema

L Create Session

Q Browse Schema

Name Type Comment
Q, List Sessions YP

[s] int null
DIAGNOSTICS

name string null

& Diagnostics

Bucket Columns

Sort Columns

Column Order

Parameters

9-3 Hive B9 Web JHEi5/9]

9.2 Hive ;& 1T

9.2.1 Bz Hive 51T
AT O 5 5 7 X F . $SHIVE HOME/binhive %, # $HIVE HOME/bin/hive
--service cli. 1] LLil k¥ ASHIVE HOME/bin/hive --H K3k HUA] I 2401 75 By -

[Wwork@localhost usr]$ hive -H
usage: hive

-d, ——define <key=value> Variable substitution to apply to hive
commands. e.g. -d A=B or --define A=B
——database <databasename> Specify the database to use
-e <quoted-query-string> SQL from command line
-f <filename> SQL from files
-H, ——help Print help information
——hiveconf <property=value> Use value for given property
—-hivevar <key=value> Variable substitution to apply to hive
commands. e.g. —-—-hivevar A=B
-1 <filename> Initialization SQL file
-S,-—silent Silent mode in interactive shell
-v, ——verbose Verbose mode (echo executed SQL to the
console)

XLy S HUN AR S T

(1) -d,--define: & X —“NA]LATE Hive g 24T H 8 AR & .

(2) --database: ¥ A\ Hive iy 21T WIB g 2 &EE, WAfeE, &k default.
(3) -e: AT SQL ifif].
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(4) -f: $447 filename C/4-H 11 HiveSQL 15 4] .

(5) -H, -—-help: T/RFEE LS.

(6) -h: %#Z hostname 45 7€ I FE Hive IRk 55 -

(7) --hiveconf: & Hive i 2 ATHIIZITHECE 4, L duE T hive-sitexml, {EAK
T Hive ag 247 H A8 H set a2 115 EL

(8) --hivevar: H—-deﬁne

(9) -1: #EA Hive iy 2 1THS, 64T filename A1) HiveSQL & 4] .

(10) -S, --silent: FFEAEE, AEBRPATHE, wma R BRER.

(11) -v, --verbose: JURMEI, FMHMTEPH $4T 1 HiveSQL 5] .

922 FHMNBL

{E Hive fig 21714 f(:tlﬂ AT DL FH 40 R X L

(1) quity exit: iBH a7

(2) reset: HEEFTA Hive BT ECEZE, thtn, SCirfEf 1 set EME, WA
% hive-site.xml H §5 7€ 1 HC B 1A -

(3) set <key>=<value>: ¥ H Hive iz/THACE S L.

(4) set,set-v: Fith S HTH Hive Z X A .

(5) add FILE[S]/TAR[S)/ARCHIVE[S] <filepath>+: [ Hive [1]/3 11 2\ A7 FH A 1 — Bk
H2N A TAR B EcE 3, WnjE, rIDMEJSZE A . tean, HE X—> UDF R4,
TR JAR B, 7EGIE AT, %5244 M add jar (19730, S0k JAR R IN2] 5 #i A7

(6) list FILE[S)/JAR[SJ/ARCHIVE[S]: #4371 228 47 o i 81 i

(7) list FILE[S]/JAR[SJ/ARCHIVE[S] <filepath>+: & 743 ffi 2\ 28 A7 1 /& 753 47 75 B U .

(8) delete FILE[S]/JAR[S/ARCHIVE[S]: M43 45 2022 A7 it B 48 52 1 IR

(9) !<command>: 7EFA2ATHLIH AT — Linux Shell 742 .

(10) dfs <command>: fEfF 217 AT —1 Hadoop dfs i % -

(11) query: #47T—"> HiveSQL.

(12) source FILE <filepath>: fE£#n< 17 \h 4T filepath i3 7€ 1) Hive JHIA A

9.3 Hive HEXRBE 5= NEIZEH)

9.3.1 HIFERE
1. ERYIERE
Hive H [ 5 A8 - A 4N 3% 9-1 Frass.
Z% 9-1 Hive EARKIEHRE

X # =t 2 vl HECE M H bz AR
TINYINT 1 FA 75 B ~-128~127
SMALLINT 2 FHAMNSRE -32768~32767
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% H =k ant] #HESo B X E bt EH

INT A AN TR 2147483648 ~ 2147483647

BIGINT 8 FA 5 A —9223372036854775808
~9223372036854775807

FLOAT 4 F RS RETE AR

DOUBLE 8 “F T DU EETY A

DECIMAL V0.11.0 5| A\ T 38 Ak 2R\ & DECIMAL(10, 0), aJ LA 5E X,

V0.13.0 5| A T H & K IF fi1n DECIMAL(9, 7)

TIMESTAMP Hive 0.8.0 5| A

DATE Hive 0.12.0 5| A

STRING

VARCHAR Hive 0.12.0 5| A

CHAR Hive 0.13.0 5| A

BOOLEAN

BINARY Hive 0.8.0 5| A

2. BEARRBER

Hive S FFIEA R A, ARF T REAR R AT HAL a2 1 288, 5] 4n TINYINT,
SMALLINT. INT 7] PA#%4k g FLOAT. 1fifr A LA, FLOAT LA ), STRING ZEAYH]
PLEE4K,y DOUBLE 247,

X LR AT DL Java 18 5 MR EALERE, AN Hive 2 H Java i 511). =98,
SRR TR EAONIR TR, X B EH Hive 1 H € LR EL CAST T

3. EFxA
Hive & 248525 a0k 9-2 Fios .
B 9-2 Hive (I8 Z-¥iEAH

x # it BA wEFIEE AR
ARRAY AR AR CRES - Array(1, 2). Array(“abe”, “d”)

l: Array<INT>

MAP TR e AR X . o8 1) S BY 0 25 A
], ARt [

I1: Map<STRING, INT>
HAMILRER

41: STRUCT<name:STRING,

Vj 1775 3¢ Array[n], R M0 IR

Map(“abe”, 1, “d”, 4). Ht, &5 7MEIc= 7T
AN keyl, valuel. key2. value2.

Vi) 77 20N M[key], key 72 Map ") key {H
Struct(“John”, 31)

i) 770N S.item, item & Struct "M JCE

ag_e:]NT:}

STRUCT
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90.3.2 MHRFHEEHK

Hive ¥ WL I A70i% 45 4 /& TEXTFILE. 1E Hive 223K}, A] LLE T Stored As FILE FOMAT
KA B AT GG 1) . LN Stored As TextFile.

1. TEXTFILE

X /& Hive WERINAFfEA% 2, ST 2 PLAE SCA ) U5 2UAF E HDFS A 1), Els AN US4
AR O, BRI P E L EL B K . AT LLZE A Gzip. Bzip2 ff X MRS, &
G HER B AR, A EIERIR fk B30 . e X M B % A\ AN e Hi 582
org.apache hadoop.mapred. TextInputFormat A1 org.apache hadoop.hive. ql.io.HivelgnoreKeyText
OutputFormat. 3§ 7% tLE i #,  H gk A 17E/home/work/aaa SCA A 47 i =47 554 -

hive> CREATE TABLE testl (theStr STRING)
> STORED AS TEXTFILE;
OK
Time taken: 0.434 seconds
hive> LOAD DATA LOCAL INPATH '/home/work/aaa' INTO TABLE testl;
Loading data to table test.testl
Table test.testl stats: [numFiles=1, totalSize=12]
OK
Time taken: 1.294 seconds
hive> select * from testl;
OK
111
222
333
Time taken: 0.553 seconds, Fetched: 3 row(s)

2. SEQUENCEFILE

SEQUENCEFILE 7& Hadoop API #& i f—Fft — @M SCAF 30 kF, "€ HATE RIo#,
A R 4E 155 4. SEQUENCEFILE A =Fi L4 Ti: NONE. RECORD. BLOCK.

Hrp, RECORD [E4E4A%, — M ill{i /l BLOCK 4.

7F Hive 1325 Z a4 FH 1) 42 X P /> 25 : org.apache hadoop mapred.SequenceFileInputFormat
H1 org.apache hadoop.hive ql.io. HiveSequence FileOutputFormat. 8 F 732 U1F -

hive> CREATE TABLE test2 (str STRING)
> STORED AS SEQUENCEFILE;
OK
Time taken: 0.574 seconds
hive> SET hive.exec.compress.output=true;
hive> SET io.seqfile.compression.type=BLOCK;
hive> INSERT OVERWRITE TABLE test2 SELECT * FROM testl;
hive> select * from test2;
OK
111
222
333
Time taken: 0.97 seconds, Fetched: 3 row(s)

XA AR, FA1AH HDFS EXFMEIEHE, e AEREr X T. &0
7Jise: desc formatted test2, ArFE RN N[ HDFS Hix, 54T Hadoop Shell g2 & F .

.................................................................................................................. > @
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T
SEQUENCEFILE X f — kil 2, {4 Hadoop H5 ik f#] Writable 422 1 S2 3L #14Al i
74146 Hive 1] SequenceFile 4k 7K H Hadoop API Y] SequenceFile, A id, B key N4,
{6 ] value /7L PRIME, XFEZAN 1S MR 1217 map Py B HER 1 e
RSG5 T EH— ) Header J5iE 2 2% Record ZHF%. ', Header FEA T [
Key-Value X254 . K48 5%, H P HE LcHdE55(5 B . Record LA Key-Value )7 2\
T4, — M3 Record KJE . Key KJE. Key fHA Value {H. WREHAG K48, NARSE
JEAGITE M, Value N2 & A A

3. RCFILE

RCFILE f& — 4T FI A7t A 45 S i 474l 07

BHL, BREEEEIT R, RUEFR— record fE— L, R —AMC KA 7R B
HY % block.

ok, RBAEHXAFE, AR TEHEEEMPROER I AR .. 325 KR E
org.apache. hadoop.hive ql.io. RCFileInputFormat #1 org.apache hadoop.hive.ql.io. RCFileOutput
Format. & P){#H 77305 SEQUENCEFILE Z&1U:

hive> CREATE TABLE test2(str STRING)
> STORED AS RCFILE;
hive> INSERT OVERWRITE TABLE test2 SELECT * FROM testl;

4. EHith

Hive i&3C#F Parquest. Avro S5 HAMAE I, XEAFHTFEHMBOR, BOSERII#E ] LIIER
FOCEE R, B Y Hive MIYEAS . 248K, AT AT LLSEH inputformat A1 outputformat 3K H
7B S N g H RS

TR A& U s, —  EH RE S IFAE SR, 7 — 7, EHERBUEE,
K, BEEFEE AR AR k. — ok, EAVHERE, #ASEEEH
TEXTFILE X iR 2% 25 (8] 1 75 SRt B0 /0 20 sE 8 A 45 A 7 . 498,
TEIEREZ /T, MO e BdE sy b, B2 5 AT 1217 8RR &5 2k 45 5 fn i
ST

9.4 HiveSQL

941 HWENIES DDL
1. 7. 7xRM7X

WAVENE, EALSIEEE PE( MySQL)H, &4 Database &1, KU T4wfLiE St
M. EMEHEBRBEEENRBUE—IMXEZ W, [#HEHE. than, B THEE
FIPIFRTHN sales iX > Database HL1f], J& T H 7 FH IR IR users iX > Database B[ . [T
H AT LAZh &S 1 i Database .

£ Hive ', tH—F:4 Database FJ# &y, #7700

—— (i 4 N databasename 1/
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CREATE DATABASE databasename;
—— {4 ¥y databasename 1))

USE DATABASE databasename;
——MhIEE 44 ¥R N databasename (1)

DROP DATABASE databasename;

5 MySQL 2Kflh, f£ Database HHIAILAEK, FIKEZNARAFEZ XHEHFHEES, ik
REMAZANTBL A7 BOW N T & URA B s 287

EAH—5K Hive RHUIS %, W% XM BIKKIA RN, ZTHFIRZ I B
BRI TAE. mRE i, AT KO — KRR — &0 Fedls, XA, HUAT BAE A 2
X o A X T BOR — BRI B BRI R, 8§00 XA UA — e 2407 X fE,
Hive SLPRfE HDFS A7 RS %, 880 XENAR, FrEXSMEH . [
I, AR Hive R EAEAI#AE, WeBAMIER, a] BABA—A /N XA B R A

ER, RAMDPELAX KNG,

2. BE
THENEREAWG T, BEITERA 5 NFR:

CREATE TABLE customOrder (
type INT COMMENT "i]HL35%5|",
saleManId BIGINT COMMENT "#7%&n 14",
customerId BIGINT COMMENT "% id",
goodId BIGINT COMMENT "Pfifh id",
price DECIMAL(10,2) COMMENT "{i&"

)

PARTITIONED BY ('p date’ string COMMENT "[HI")

ROW FORMAT DELIMITED

FIELDS TERMINATED BY '\t'

LINES TERMINATED BY '\n';

EERIER) RREFE MHK—MERTT N, &HAEE HDFS EX R A ERIN
HRR(HTER, WHER I SCIF R AL B AR AT LAEE), 2R IAFE AL B2 BN Hive FEdb AL+
Rk, A RME T ar 9 AR X TKR T -

hive>desc formatted customOrder;

OK

# col name data type comment
type int PSS
salemanid bigint Bl id
customerid bigint i id
goodid bigint Fmm id
price decimal (10, 2) Y&

# Partition Information

# col name data type comment
p date string

¥ Detailed Table Information

Database: tmp

Owner: work

CreateTime: Mon Mar 21 15:37:20 CST 2016
LastAccessTime: UNKNOWN

Protect Mode: None

.................................................................................................................. > @
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Retention: 0

Location:
hdfs://hlg-muce3/user/hive/warehouse/tmp.db/customorder
Table Type: MANAGED TABLE

Table Parameters:
transient lastDdlTime 1458545840

# Storage Information

SerDe Library: org.apache.hadoop.hive.serde2.lazy.LazySimpleSerDe
InputFormat: org.apache.hadoop.mapred.TextInputFormat
OutputFormat:
org.apache.hadoop.hive.ql.io.HiveIgnoreKeyTextOutputFormat
Compressed: No
Num Buckets: -1
Bucket Columns: []
Sort Columns: []
Storage Desc Params:

field.delim \t

line.delim \n

serialization.format \t

Hive A AL N EFR M AME R . L1 ] LA £ Table Type /& MANAGED TABLE,
TIHXANRENNEE.

NHER 7 XS HDFS AR 2l s ok, R BR a3 2 DX MR AR A, % S22
WM bR AMRRE Hive Halid 5 2 WAL B R na & b 8, R il b i afis, %
IVA R E NS i

{F AN ZR, B 2R WIB %5 5F external oS, 1ff H 20145 52 location J& 14

CREATE EXTERNAL TABLE customOrder (

LOCATION 'SHDFSPATH'

My E, BRARXHEIEE T HDES K12, {H2&, Hive A HE RN
customOrder %) PARTITION, [fj /& 7 il iy ADD PARTITION #1E K317 I Hk

3. fEXFLEM
75 Hive T, 1555: I HIBRAE 5 4 B MOl e .

ALTER TABLE tableName RENAME TO newName

ALTER TABLE tableName ADD COLUMNS (colSpec|[, colSpec ...])
ALTER TABLE tableName DROP [COLUMN] columnName

ALTER TABLE tableName CHANGE columnName newName newType

ALTER TABLE tableName REPLACE COLUMNS (colSpec|[, colSpec ...])

MES, Hive BEEIZM. M7 EBRI#REH LA X FBFP&E—1. X T
FHEINH B, Hive X+ 2 dlE, =AW NEAFEBoE NULL.

4. PRI

Hive HHlER R EAE SAEREWEEIAL, AT )5, WHIERICHCHT HDFS £ = —
TR -

DROP TABLE [IF EXISTS] table name;
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942 HWiEHRYI\NIES DML
1. 5 X#EME

R TFEM HDFS FAH sn#2ds 212 10 X, aTUAERH T A 2 A
17 Hive Shell MIHL75 I load %(#E 1%, # LLfEH LOAD DATA LOCAL INPATH
‘SLOCALPATH 1) /7. 7##&: SHDFSPATH FISLOCALPATH #] LAfg8E — N H %, tHATLL
fa & — 3

LOAD DATA INPATH 'S$HDFSPATH' INTO TABLE customOrder PARTITION
(p_date="'20160101");

MR A ER HDFS & maE a2 — 40 X b, WA PHE R k. /4 T
XF TV, wnar XA, A2 H/A2ahEdE, R R Hive Jo & A x4
PARTITION #&[n]$HDFSPATH.

ALTER TABLE customorder ADD PARTITION (p date='20160101") LOCATION
'SHDFSPATH';

TIPS X7, e A0 i) 45 R A i X K 3% -

INSERT OVERWRITE TABLE customOrder PARTITION (p date='20160101") SELECT ...

XREEA—MES, WBhES X, EREMRIE SELECT ¥ 4] 145 Fk vk g 4 X 1+ BUHE
AT EAE AT HiveSQL Z 1l % € hive.exec.dynamic.partition=true; 7 B f# F .

Hive #7r X I, AN EEHEATAEMA A, K2R SEHE Hive ot 380
—kilK . RIS A IER, R A EME RERER R A s K, X1 iR m i
FEB, 2Ll NULL RER.

BHE—KRMITE X, 7 LMEH SHOW PARTITIONS customorder. X} 1% 41X
F By, A LLZE S H A PARTITION(p date=20160101")3K[E & H BR A& XA X PR

FE T 511X

QORAT BRI, AT RAE A0 R k. R, XTI EIRR UL, AN SHDFSPATH
A B AR R

ALTER TABLE customOrder DROP PARTITION (p date='20160102");

2. TIfR{E

Hive HL[HI[f) SELECT #:1F, HA B 5% Giau e R, ZAEIRW T Frs:

SELECT [ALL | DISTINCT] selectExpr, selectExpr, ...
FROM tableReference

[WHERE whereCondition]

[GROUP BY colList | [HAVING havingCondition]]

[CLUSTER BY colList] | [DISTRIBUTE BY colList] [SORT BY colList]
[ORDER BY colList]

[LIMIT number|]

ALL F1 DISTINCT {8 HE W72 GE0R A, BAZ ALL(EI AT W4T PR [H]).
WhereCondition & — 1~ &[] boolean )% 1A 3. ORDER BY &4 mHiF. SORT BY 2 ##E

.................................................................................................................. > @
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fEREN reducer Z ATHERY, 498, WR G —A reducer 1%, 52 A AFH.

DISTRIBUTE BY /& 59047 1F 55 B i , %o Z 4 4% B8 & 45 € 119 512K 7 & BIAS[A] 1) reducer
SKAbFE . CLUSTER BY 3 fL DISTRIBUTE BY #1 SORT BY HIhfE, {H&Z, HEFF H A2
FFHED], ASRESE € HEF AL

HiveSQL = — L N Ny A it B 20 8 1 — LR e ok A . N 18 V7 40 3 B {8
HiveSQL 1) — Y73 & F 1l

(1) ALFFEEERE.

LG E T, 4% {3 FROM A, B WHERE A.al = B.bl iXFE$#21E, £ HiveSQL 1,
7 2% H] FROM A [left | right | full outer] join B on (A.al=B.b1)iX#f /7 =\

(2) JOIN #1E.

TS P Tk L SR UHE TOIN 125, R 9-3 Fis.

< 9-3 FsKRBIFRAOEIE

*xACFE a1, a2) 7 B(=FE b1, b2)
g 1 a 2 n
2 a 3 ¢
1 b

FHZ X IRR SR RERIE R, W3R 9-4 Pk,
94 FHKFKEKIIER

A.al Aa2 B.b1 B.b2 i BH
A JOIN B l m 1 n AR EE G, RIS
ON (A.al=B.bl) l n 1 n 5 1 2= R i
A LEFT OUTER JOIN B l m 1 n AN REE: ERMGITH<RE, &
ON (A.al=B.bl) 1l n 1 n % fE 4 2 P AR B VL AC AT W SGIEE, 45 U]
2 m NULL NULL A1 7By NULL
ARIGHTOUTERIOINB [ 1 m 1 n LA REE: AR EITHEH2RE, &
ON (A.al=B.bl) 1l n 1l n e 7F 2o 22 vh 3R B VL AC AT W SCIE, 5 )
NULL NULL 3 c¢ Je 3% 7By NULL
A FULL OUTER JOIN B ]l m 1 n AN RER: AL RPITETE SR,
ON (A.al=B.bl) l n 1 n KA 5B NULL
NULL NULL 3 c¢
2 m NULL NULL
A LEFT SEMI JOIN B 1 m e ER:, RTS8 E b 1) IN #
ON (A.al=B.bl) 1 n fE, RRBEAERFERITELGRTFERHN
I 147 . 1 H. SELECT 1 WHERE 17
TN EE A 2R T 1) B
(3) NULL.
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LB, NULL % £oR25E, 78 Hive BH, WRFFEAZEEIKE R 0), X
BT M i, IS NULL 45 J £ /& False.

(4) HAERTI

L R e, AT A B R TR, R B R UL, AT DL R
CAST(columnName AS double).

(5) ANfE INSERT INTO, UPDATE, DELETE.

7f Hive B[, M it LOAD 5{# INSERT OVERWRITE INTO %5k & ol & AN 43 X, fij
AR KRB 70 X H INSERT INTO JLAT#E . A RF#AT UPDATE S8 #1F .
iR EdE, a2t MR # kR FH A X, AHE DELETE JL%%-

X PR, 7R 1 Hive 1E 8 FEAEZLE 5 R X — IS 2 IR ERAE .

3. THHI

—~ HiveSQL, 7ZEHATHIN %, & Hadoop #2732 — P ELE N1 JE k) MapReduce
£55, R5EREE HiveSQL HIfESSAFE T K . JIRATE 1 HiveSQL LA E Z: 1B fx, A8
15 HiveSQL 7t Hadoop b 1 BEANHAT L FE(E k] 53 LAY B, 43 A2, 7T BAAd H
explain.

fil4n, JE4s SQL k.

select * from customOrder where p date=20160101 and price>10;

MARPATI K IER), SR SQL M, HthJFE4G SQL XM HATIHR], (HZ, A
ZHIEEPITEWAES:

hive> explain select * from customOrder where p date=20160101 and price>10;

OK

STAGE DEPENDENCIES:
Stage-0 is a root stage

STAGE PLANS:
Stage: Stage-0
Fetch Operator
limit: -1
Processor Tree:
TableScan
alias: customorder
Statistics: Num rows: 1 Data size: 122 Basic stats: PARTIAL
Column stats: NONE
Filter Operator
predicate: (price > 10) (type: boolean)
Statistics: Num rows: 1 Data size: 122 Basic stats: COMPLETE
Column stats: NONE
Select Operator
expressions: type (type: 1int), salemanid (type: bigint),
customerid (type: bigint), goodid (type: bigint),
price (type: decimal (10,2)), '20160101"'" (type: string)
outputColumnNames: col0O, coll, col2Z2, col3, col4, col>5
Statistics: Num rows: 1 Data size: 122 Baslic stats: COMPLETE
Column stats: NONE
ListSink

Time taken: 0.194 seconds, Fetched: 20 row(s)

WRATATLAE H: XA SQL R A Stage-0 X FE—ANITEL, b7k, Hoangid

.................................................................................................................. > @
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PSRRI T e 9k R

JEdR ERAE /2 price>10, IEFFAEZ IR FE, Hive NHIZIEENIFA col0.  coll .

MO EEE AR I, IERFHIFRARE 20160101, MikFF&4 RIRE —1F

B H /& 20160101, iXs2F N, Hive BA [ X ZEAFET H =, HIRAFE SQL BHfEE | 7
X2 I, WX B AT 55 1 Ea ANk 2 X N o X H SR EdE, [FIR, E8ERNEE — 7Bl
ﬁ%ﬁfﬁ@ﬁa

B

EAEFERIRFT 2RI, SRMEA—RSAEBRLER, £LKGHELH TR

BA SR FEE, BB, XALE A ABRAME B R LEAIE ey FIRE RS R F AT
i a9 /7 A .

4. EFmMIA
A BIEERMIRIEE T, HA S 215 4)7E Hive 0.15.0 BL_ERRA A a] LAE -«

DESCRIBE DATABASE [EXTENDED] db name;
DESCRIBE SCHEMA [EXTENDED] db name;

(UE

hive>desc database default;

OK

default Default Hive database hdfs://localhost:9000/user/hive/warehouse
public ROLE

Time taken: 0.141 seconds, Fetched: 1 row(s)

BEZR ERZ]PEZ T CF EEa) HAE Hive 0.x.x A1 Hive 1.x.x R AR H{d F):

DESCRIBE [EXTENDEDIFORM&TTED][db_name.]table_name[.cml_name([.field_name]

|[."Selem$'] | [.'Skey$S'] | [."'S$SvalueS'] )*]
DESCRIBE [EXTENDED|FORMATTED] [db name.]table name[ col_name([.field_name]
| [."Selem$S'] | [.'Skey$'] | [.'Svalue$S'] )*];

Bilhn, R IH & B4 describe M F #& A1 5 2 4015 B XS G-

hive>desc mytest;

OK
id int
name string

Time taken: 0.177 seconds, Fetched: 2 row(s)
hive> desc formatted mytest;

OK

# col name data type comment
1d int

name string

# Detailed Table Information

Database: default

Oowner: work

CreateTime: Fri Feb 26 01:24:31 PST 2016

LastAccessTime: UNKNOWN

Protect Mode: None

Retention: 0

Location: hdfs://localhost:9000/user/hive/warehouse/mytest
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Table Type: MANAGED TABLE
Table Parameters:
COLUMN STATS RCCURATE false

numFiles 0
numRows -1
rawDataSize -1
totalSize 0

transient lastDdlTime 1456478671

¥ Storage Information

SerDe Library: org.apache.hadoop.hive.serde2.lazy.LazySimpleSerDe
InputFormat: org.apache.hadoop.mapred.TextInputFormat
OutputFormat:
org.apache.hadoop.hive.qgl.io.HiveIgnoreKeyTextOutputFormat

Compressed: No

Num Buckets: —1

Bucket Columns: []

Sort Columns: []

Storage Desc Params:
serialization.format 1
Time taken: 0.158 seconds, Fetched: 32 row(s)

jt_]:?ﬁ%m'fl—lar_.w ﬁﬂ’gﬁpaﬂltlon H/j'fl_lar_ﬂ—-f:! iiﬁﬁ?”ﬁﬂ?%iig%:

https://cwiki.apache.org/confluence/display/Hive/LanguageManual+DDL#Lang
uageManualDDL-DescribeDatabase

5. TS HIRE

TEFAT HiveSQL AL %, &% FHEIR €SS, faETizN:
SET ¥ 4=2%1H;

T 2% WS E, B AT IR HiveSQL DL AL I i 3K 128 #7451

set hive.exec.dynamic.partition=true; //%W8& RFIESX

set hive.exec.dynamic.partition.mode=nonstrict; //WHXN strict, NLZifEE—
PMES X, nonstrict NIAMER

set hive.exec.default.partition.name=NULL; //ENIAMIBIET X BAR, AdST XN
CHFH null MIEHE, ERHRERXAME

set hive.exec.reducers.max=200; //mzZ 17K reducer 1~

set hive.exec.parallel=true; //%&&H)3 Map Reduce I KIEE, BRIAN false

set hive.exec.parallel.thread.number=8; / /IR ERFEMIAEL

set hive.groupby.skewindata=true; //ZHEBURET 0, 2EDEEN true B, 4
A TR A MRIJob. 55— MRJob 1, Map %t 45 RE G 2=MEHL 21 2 Reduce 1,
4 Reduce MUEBA AT, JFMME R, AR 1% R, T A GroupBy Key i A BEHY
77 K EAF 1) Reduce '|' AR B E R H B, 28 = MRJob R HE AL B 12 45 B, 1%
8 GroupBy Key #4i%| Reduce ' (X2 ] PLERIEARIF ) GroupBy Key 4434 2 [F]—
Reduce "), /o NIE S E%f}l:

set hive.merg.mapfiles=true; //FF map Hith

set hive.merge.mapredfiles=false; //&J reduce it

set hive.merge.size.per.task=256*1024*1024; / /5 FESCAF I R

set hive.mergejob.maponly=true; em )i Map only & 3F job
set hive.merge.smallfiles. avg51ze 16000000 /] SCAFRIE R RNV N TZER, 2 )53
— N MR £S5 AT merge

set mapred.reduce.tasks=20; //reduer /%

set hive.exec.reducers.bytes.per.reducer=1G; //BI reduce (L& AHTIEHE &
set hive.exec.reducers.max=999; //HMESHAN reduce HH. reducer H=min (£
ZH, BWMARHEE/ L1250

.................................................................................................................. > Q)
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6. BEF

(1) RREMIEHF.

K RIBEHFAIE SN ELRIZES=, =, <=, FMHARZEES= KT
INFIZEG>, <, >=, <=, BTXEMZEE% BETWEEN .. AND ..., il NULL (g8
¥ ISNULL. ISNOT NULL, ULfdiz%4AF LIKE. RLIKE. REGEXP. 11 & LIRMATAE
PR, AR IOE %, S NULL {EX Tig S B iem, X /&7E HiveSQL &
IR S S I T

(2) FHEEEFLT.

HiveSQL 37+ -« *. /v %(CRR). &{EEHA5) (A5 A"IEAL 7 5) ~CRR).

(3) EHIZFHTT.

HiveSQL H1 3 fF AND. &&([F] AND). OR. ||([f] OR). NOT(K %) (tL3&/~"K )+ IN(7E
4 ). NOT IN(AEHES ). EXISTSHRE £/ —47). NOT EXISTS(IF7E).

NyEE, IN. NOT IN, EXISTS. NOT EXISTS iX JL/MizH &2 7F Hive 0.13 JRAZ )5
AR . WA A S ATRRA ) Hive, ] LMl A HoAh B/ R SEBLA R O Dh e . st
LEFT OUTER JOIN 2 )5, IEHUE B ARS|N NULL SRSCHL IN #:/ES% . IN $/E 1941+

SELECT *
FROM A
WHERE A.a IN (SELECT foo FROM B) OR A.b IN ("A", "B", "C");

(4) BRREMIBHET.

Al LLif it map(keyl, valuel, key2, value2, ..)[ )7 \Hi&E —> map, Hid struct(valuel,
value2, value3, ..)1J7 ARG — STRUCT(M)i& H i) STRUCT H“F B4 /& coll col2,
col3. col4), il name struct(namel, valuel, value2, value3, ...)[#]) /5 2K #yi& — 4~ STRUCT,
it array(valuel, value2) () 77 Uty i& — %4, JH 1 create union(tag, valuel, value2,
value3, ) 7 2R H)iEE— )™ tag, F& 7] value 1] union.

] LUA# B Array[n] ) 7 3XEREL array N Ar N n B 0z, 0 LL24E A Map[key] 15 25k
U map FHEE AN key K7t JATE—A FEIH T, KM — T array # create union
i, HARRIEEE AT LEAT 2R

hive> DESC studentScore;

OK

student string
course string
score int

Time taken: 0.139 seconds, Fetched: 3 row(s)

hive> SELECT * FROM studentScore;

OK

xlaohong CHINESE 85

xiaohong MATHS 78

xiaohong ART 99

lilei CHINESE 89

lilei ART 78

Time taken: 0.115 seconds, Fetched: 5 row(s)

hive> SELECT student, IF(array_contains(array{"CHINESE","MRTHS"}, course),
"MAIN COURSE", "OTHER"), create union(if (score>80, 0, 1),"excellent",
"normal") FROM studentScore; -

OK
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xiaohong MAIN COURSE {0:"excellent"}
xiaohong MAIN COURSE {l:"normal"}

xiaohong OTHER {0:"excellent"}

lilei MAIN COURSE {0:"excellent"}

lilei OTHER {1:"normal"}

Time taken: 0.174 seconds, Fetched: 5 row(s)

7. BB
(1) HZzeR 3.

HiveSQL H 2 #FF1R Z 857K %, Ul log. In. power. sqrt. sin. cos. e. floor. ceil 5.

(2) HLERIERE

size()A] LLIR [A] map 83 Array [¥) K/, map keys(). map values()A] LLiR [A]— map
IR A S A BT E S . Armray contains() B] PLHH SR H W — PN EAHF 2 B85 245 € oG
7. Sort_array()A] LK 25 7€ HIECH 2 IR R RS .

(3) R REL.

binary(string | binary) 7] LA 2% ¥5 4 binary. 7] PL{#H] CAST(expr AS <type>)I /7 Ui
e yitlinE e

(4) HIKEL.

hour. HUHHZr%h minute. HUHFP second. HiveSQL Hid 37 #ELbd: HHH date diff, HHATE )
date add. date sub, IR [F]*4H] H ] current date. current timestamp, XJ H 317 4% =01k
date format ZE#E1E

(5) FAHERIEREL

A A eR B A R 25 R 3R HAE TF(testCondition, TrueValue, FalseValue).
CASE WHEN ELSE END, #|Wr7 B2 75 NULL——isnull(). isnotnull(), i&[#]%—4NE45 70
# COALESCE.

(6) FHFEFFAEREL.

FAFERERAE R A2 . AT H &R 2L concat. concat ws, FifS iR 2L encode.
decode, FAFHf K length, “F4F 5 FIF, reverse, #UHUFFFE substr, MHFRFAFF L EHIAS

A trim 25,
9.5 Hive WEEN R
AEIFRATI/ 48 T Hive 1) DDL £l DML, H+, 5% 12 & ifis+5) SELECT, ifi B

Hive CAIN L FEZ MK RicsH . R, EHisHSRE, mETFRZ N ERE.

TESEPRIL 553 5e Hhid R S iE B — e G 4 1L 592 4, 238 5] HiveSQL 19N B R 2UCk
REFEERITE L. X, BFREE OS ¥ HE LI RE(User Defined Function, UDF)>RAbH,
H & X ] UDF 5 =Ff.

(1) &i# UDF: #UWCGERHPI—AT8E, W2 J5iRA—1T.

(2) %%& UDF(UDAF): W2 AT8dE, 2 JFiR[E—17.

(3) HEJI UDF(UDTF): #EWCGERPR—1T78dE, AH2 J5iR[EIZ17.

.................................................................................................................. > &



j(ﬁwﬁ&%ﬁ&ﬁﬁaﬂ me kR

-+ Hadoop. Hive iIX—EHEZEE Java 15 5 H &1, FrLl UDF #7248 H Java KA
T HEEYH IR — T =F UDF 1€ X.

9.5.1 UDF

FEASOY o B, 2% 35 EARYE H S A i IP SKIREUH 7 b5 2., 3k fig— Lk
ST H I AR BE MY 55 W o XN AR, R A TP R N 1. AN g g —
B IP 5 yHhis UDF 3N fE . i, B4 5 IP FE (%5 ML hitp://www.cz88.net/) .
IR, VR R] DA FH 2L oAt TP Mkt 22, {H & E R, B—2K IP FER& XA BEA K —F,
T AR L AR R S BB AT FE T, A REIEE AR . AR AL AE czlpInfo
H R, A BATEE A .

1. ¥ S51Z 5—HEAT IP Hbdik

FATE XA UDF, 20— IP fE N, i 7E IP bk 22 S 1 ih 24k 1P P A
Pk By, SRR E XA TP P 7E IS AN 5 i, R 55 Rk [A] .

BATAE M _E T2 3|1 1P #uhl PE SO qqwry.dat BT H 1Y 55 Y8 S0 H 3% resources H o

2R oR, IATEFR L) 2 g0, GeH IP Huhk e, 5235 mT LLAE & T H H[1) IPSeeker.java
X fF . IPSeeker 1Y) IP_FILE J€ X I M qqwry.dat HH U IP (5 BRI, )5, TERIE R % H
[H {5 | IPSeeker.class.getClassLoader().getResourceAsStream 1] /7 AR FHUI H F5 5 A4 1Y
InputStream, 2 J&, {F toRandomAccessFile ', #%MEIREH— X 77i%, IR qqwry.dat
I %S, JERL this.ipFile X~ RandomAccessFile AR . @1 5B 2] S 5 & BB 5
NI B F2 4l RuntimeException iE H .

if (this.ipFile == null) {
try {
InputStream ipFileStream = IPSeeker.class.getClassLoader ()
.getResourceAsStream ("ggwry.dat") ;
this.ipFile = toRandomAccessFile (ipFileStream) ;
} catch (Exception e) {
throw new RuntimeException (

"IP HIM(EE " + IP FILE + " fREAIRE], 1P B/nUieel ik A") ;
}

{E getIPLocation J7VAH, flH C& ¥ N7 14N IP, 1E locateIP H, MHTH|)5 A4k
I IP 7E qqwry.dat HHXS MG, GRIKE], TFREL offset XJ M IP [ th 385 B 3% [A] :

public IPLocation getIPLocation (byte[] ip) {
IPSeeker.IPLocation info = null;
long offset = locatelIP(ip);
1f (offset '= -1L) {
info = getIPLocation (offset);
}
1if (1info == null) {
info = new IPSeeker.IPLocation(this);
info.country = "ARHEZEK";
info.area = "AHHX";
}

return i1nfo;
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{E getLocation J7 vk, FRATAT LKA — IP BTJ@ ik, x}F O dikid i P, A1
SAEIXAS TP A% B g3k i\ B ipCache A, DAE T vk A 48 11 B i T DA RIS R [
FoAh e HC TP Huhik e (380 70 A TEAN A, e T LA A AT A B B 6L .

2. &\ IP it pYIEED

A e, FATE NI IP LR — AN RS SCA) S0 BRI 4 4> 1~255 IOBCF 4RI 7 7
£, 41 “202.110.34.234” . AHIEHE, FAMEANRZE DR, 4133962155300
BE 5 AT R 5B R os R M E R IP, B ] LLEATHEFC). Hig, A LT IPSeeker
A 7 FF public String getLocation(String ip). A1k, FRATTE IPUtils java 45 H | —AN 71
public static String long2Ip(long ip), XF¥, £ UDF H gt 7] LLSEELTC 18 & 18 N 747 88 i 2 EUE
1) IP, EAT LA H XA TP 56 M I 1

3. 52k UDF F %

UDF i 24k 7K org.apache.hadoop.hive.ql.exec.UDF, J15 251 evaluate /71

A] LLE 3, 1E IPInfoUDF java H, FRATSEHL T 4 /> evaluate J77%:. BN EF X 7455 &8
1) IP, AJ L2 HRR [BIEd 25 5 TP FEg b it ki, rI Ll 5 Contants.java ) E 5
AUy WS BARULEC, SRIREC—A IP Frid iy 28, &, W1 . JaP evaluate J7i%2
il 1 IPUtils java H' ] long2Ip J779%, Z Ja B ETE A7 2R 3R IS R o i R RAT B #2ia
1T IPInfoUDF java [¥) main /532, AT DAFRIE R0 45 1 .

202.110.34.234: TR

TR AR T

Hh [H

LT

4. FTELFNERZE

&1 maven Uil H HF U5 2 Ja, ATAT LAgwiEdT i JAR B, AR5, 752K IX) JAR BN
AF| Hive i, AFr7730: G Hive R UK A 1Y Hive PRZL.

(1) A R 7 2 ) Hive iR %L, vTUAMEHI SR A%, XM 5 E7E B 4T
1) Hive iE8: 2 Ja, SUJCIEFHAE HIZ R T

hive>add jar /home/work/ipinfo.jar;

Added [/home/work/ipinfo.jar] to class path

Added resources: [/home/work/ipinfo.jar]

hive>create temporary function getArea as 'com.hive.udf.IPInfoUDF';
OK

Time taken: 14.96 seconds

IR, wia] U XA AL T

hive> select getArea(3396215530) from show where p date="'20150101" 1imit 1;
OK

LT AR

Time taken: 0.206 seconds, Fetched: 1 row(s)

hive> select getArea (3396215530, "country'),

getArea (3396215530, '"province') ,getArea (3396215530, 'city') from show where
p date='20150101" limit 1;

.................................................................................................................. > &
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OK
WE O LT R
Time taken: 0.178 seconds, Fetched: 1 row(s)

(2) 5 Ay U BN — MY Hive pR 44

[work@localhost:~]$ hadoop fs -put /home/work/ipinfo.jar /tmp/ipinfo.jar

[Wwork@localhost:~]$ hive

Logging initialized using configuration in

jar:file:/home/work/lib/hive-common-1.2.1.jar!/hive-log4]j.properties

hive> create function default.getArea as 'com.hive.udf.IPInfoUDF' using JAR

"hdfs://YOURCLUSTERNAME/tmp/ipinfo.jar";

converting to local hdfs://YOURCLUSTERNAME/tmp/ipinfo.jar

Added [/home/work/hivelogs/tmp resources/work/17b89988-bbc0-40e9-a39d

-3901516a6fc4 resources/ipinfo.jar] to class path

Added resources: [hdfs://YOURCLUSTERNAME/tmp/ipinfo.jar]

OK

Time taken: 15.137 seconds

hive>select default.getArea (3396215530, 'province') from show where

p date='20150101" 1imit 1;

OK

LT

Time taken: 1.274 seconds, Fetched: 1 row(s)

NIEE, ORI Hive BRECZ AT, e Z007E s B i dr 2 70 10], A B B RAEIX
N REUAE default N 1, FrllaEAEH R fE, 75 ZEH default.getArea. 4, LI
Y] YOURCLUSTERNAME 7E F (F 0 fise, - o 85 4 i BAR IR AR RE A4 FK

54 H Hive KA, AT AT LL{E A show functions K& F I A WELE pR 2, {8 A drop

function if exists functioname &Ml F5 I A 1] 24 24 .
5. ¥ UDF 1tk

FAT EEEE -, & TP FE b R A . R EAE — MR KR X EPATIE AN
fE(tbn— R EdR EIR KEIE L), X TE—1Tid%, #2ATIXA UDF, WRA ML,
TR IRPAT # E B L EL qqwry.dat 24 - Bl 2R3 T AR R TP 2 H B2 00, W AN AR AL
NIFE—AS TP L LI TR B4R LR e IR, FRATT 75 BT X 3 oo 7 b — e 3 1 G
1k, Ll Ay UDF BRI, H1e 8 R 11 A i i

e, FEARES G5 if (this.ipFile = null)[HIKr, @52 UG, i ths
£ ipCache, #F % TAHH[F ) IP fit 2 Ik &K

MR, T UDF IH5E, 75 EMRIESE AL S8 SR IE X e Ak, X B I8 A
IR, 75 B #f# MapReduce $RAT JE B 191 T i

Bl

st-F UDF #92%F, = vAxtods A A= 1~ 4# F UDF 89 BHME 89 2%, kP8, 4o
R1£H UDF EafiaeA R T K, MEEMAL.

9.5.2 UDAF
UDAF BIR &R E, — MR E A (e Bk R H I A B LA A . ben, 7E—
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MNRAEFEILY): A d. R, SR ST, fEACERRT R, RATA BRI SOR A,
THH2EAENEY RS, s GRS A, HRCPYI RS, XEE, AT B I — 7
ff GROUP BY, ZJa*tmigidlift AVG #A/ERIRIBCF G, b, SKPFEIE#HE AVG Bl
& Hive FECASCRER — PR & H81E

TNEFMNEEF @y T EOA SRR SR YR, 2L sum. max. count distinct
DA — SR B 2RI 5, CATE Hive B RFR 21K BLH -

https://cwiki.apache.org/confluence/display/Hive/LanguageManual+UDF#
LanguageManualUDF-Built-inAggregateFunctions (UDAF)

(E2, B TANF S 3% 5t B B A BRIP4 T 72 75 ), BOIE S — S EATE Hive
AR FIR B . b, FRATERS —AS o0 A i) L 7 E s i — L B R is 5

(1) RE—FEE 2 5 R B E — RS R/ H, BT MySQL #1#) GROUP_
CONCAT.

Q) B MEEHNEEZER KNS, EEPANRKNE, BHEEANRME, 2
JE 515

(3) B A FIHEIRFT &4 X AT H, B FIEEER SR, RS A 5T & %A
AT, IR T ERIAE

TEIX LR R s, BT EEARGRNmEHE, Hive BRIARFIER G K
BORARETERINRER . (HIRAT1IHABLE B HiveSQL, #t HAEH .5 UDAF % 5E X iz 5
T

Hive SZ FF RIS 1) UDAF: f&j 5 UDAF 13l H UDAF. fii ¥ UDAF 5 &, {H2,
TR T Java AL, FroltERE EoSE 5%, IFEA SRR EKE XN ST
K. JHH UDAF XX LRt S R0, HE RS R L%,

N, FATT4 B AE FH 5] 8 UDAF #1138 FH UDAF R 58 A% T P i i 25 — AN 82 2k i 581k,
B o 20 N ) o BB 2

1. @8 UDAF

ARPBIRAE T —/NE ] UDAF 749, Bl udafExample T H H [#] com.hive.udaf.Concat 5.

TE LI fa] B2 UDAF [k, AQhS2 5 75 S e B J LA 5% 1

(1) UDAF ZE 724k 7K org.apache hadoop.hive.ql.exec.UDAF.

(2) UDAF ZEFHEAH —/ 5L org.apache.hadoop.hive.ql.exec. UDAFEvaluator % [ [
SN,

(3) FEASWHEZE T E LI UDAFEvaluator £ [111] mit. iterate. terminatePartial. merge.
terminate iX JLN . Hp, it lREH T — WG FIHRAE;  iterate 32U ARIS 2L,
FEA T AR, AR [ E R IR AL SEEE 45 L terminatePartial s2 iterate PRELHAT HIE5 R, IR
0] 24 By AL R L FE A E4E : merge UK terminatePartial 3% [7] ) 45 5, HEE 19 merge #1E
terminate % [F] 5 & bR BUR 2 IS5 R

AR B i HARVEAE G O, B AT LLEATHE R . BEREAEZ G, W2 57y i
UDF ¥ N2 Hive B J7EM A . @8M5E2 )5, #iA] LALE Hive A 1 -

hive> create temporary function getConcat as 'com.hive.udaf.Concat’';
OK

.................................................................................................................. > @
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Time taken: 0.029 seconds

hive> select getConcat (financestatus,"-") from financedata where
p date=20160101 group by company id limit 5;

OK

NORMAL-NORMAL-NORMAL-NORMAL-NORMATL-NORMAL
NORMAL-NORMAL-NORMAL-NORMAL-NORMAL-NORMAL-NOERMATL
NORMAL-NORMAL-NORMAL-NORMAL-NORMATL-NORMAL-NORMAL-NORMATL-NORMATL
—-NORMAL-NORMAT

NORMAL-NORMAL-NORMAL-NORMATL-NORMAL-NORMAL

NORMAL-NORMAL

Time taken: 32.515 seconds, Fetched: 10 row(s)

2. i8R UDAF

R UDAF S ADER: 51295 resolver 2%, ‘ETiRAG A, WIRIRE
floaFrrEE, W IEXBEM, 56 =129 evaluator 25, H IESZH UDAF [1i&4. —
FOR W, TJZ ) UDAF 254k 7K H org.apache.hadoop.hive.ql.udf GenericUDAFResolver2, 14
Ly B AEBR i Hive 2 AR L, NiZ4kK AbstractGenericUDAFResolver. Evaluator
KT ENELR.

— MRV, I UDAF )R E 22 4n T i i AR s . Log X RARE NE & FES
1% 2 Hive [1Y] log; getEvaluator 1245 SQL £ AZ# 125, KiR [0 3& 1) Evaluator; 2R J5 5k
e MR BAR T Z SRS ECER N, 15 € O MY Evaluator.

public class GenericUDAFHistogramNumeric extends
AbstractGenericUDAFResolver
static final Log LOG =
LogFactory.getLog (GenericUDAFHistogramNumeric.class.getName () ) ;

@Override
public GenericUDAFEvaluator getEvaluator (GenericUDAFParameterInfo info)
throws SemanticException ({
//Type-checking goes here!

return new GenericUDAFHistogramNumericEvaluator();
}

public static class GenericUDAFHistogramNumericEvaluator
extends GenericUDAFEvaluator {
//UDAF logic goes here!

}

1 F 1Y) UDAF 141+ 7] LA 225 udafExample Wi H # [} com.hive.udaf. GenerateConcat 2,
EARA, 5 EXRREH UDAF 6100, $eflt [ iEE— 17 BRIIIhEE.

£ getEvaluator /7749, FAME T IRE, H V& A string KRS

TEFEA 2R GenericConcatString W1, FRATE X T — ConcatAgg 35, FRAFHUER:
FAFER S5 B . Init. getNewAggregationBuffer. reset. iterate. terminatePartial . merge . terminate
J7 AR # 3 GenericUDAFEvaluator H Al E X T E{FEE, terminate J7 %1% [A] 1)
{5 0 52 SEBL | org.apache hadoop.io.WritableComparable % X %, &0, fEizAT
MapReduce FJB %, Hadoop iR nAl. T HALMANZ, EATLLETHIF .

e AR AR AR V5755 fa) 52 UDAF #Al. 1217 2 )5 45R W1 T
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hive> create temporary function getGenericConcat as
'com.hive.udaf.GenericConcat’';

OK

Time taken: 0.029 seconds

hive> select getGenericConcat (financestatus) from financedata where
p date=20160101 group by company id limit 5;

OK

NORMAT,, NORMAT,, NORMAT,, NORMAT,, NORMAT,, NORMAT,

NORMAT,, NORMAL, NORMAT, NORMAT,, NORMAT,, NORMAT,, NORMAL

NORMATL , NORMAI,, NORMAL, NORMAIL, NORMATL , NORMATL,, NORMAT , NORMAT,, NORMAL,
NORMAL, NORMAL

NORMAT,, NORMATL, NORMAL, NORMAT,, NORMATL , NORMAL

NORMAL, NORMAL

Time taken: 32.515 seconds, Fetched: 10 row(s)

B Z T 54 UDAF 48, vl LS Hidik

https://cwiki.apache.org/confluence/display/Hive/GenericUDAFCaseStudy

953 UDTF

L HEVHEK UDAF &6 —5K K8 # 41k GROUP BY . Ji5 i — AN 734 19 A4t fin LA &b 34 11
PREL. AT EDHE) UDTF W KA D SN — 1750 217 1 1)

4945 UDTF, B4k org.apache hadoop.hive.ql.udf generic.GenericUDTF #if %25, 5E
P initialize. process. close =M J7i%. B4 & — MR 745 8 34T 20 Ba r ] 7R ki .

BATEMP XN — N IIEE: B — key-value T2 UAF i B2 N B /ENT HR, JF
TEINAF AT . key M value WP aZ2{EH “:” 2Fal), ANFER key-value Z [ 28 H “.”
JrFa) . E4n maths:98;chinese:87;music:73 FKon e — AN F AR TR ST AT ZHH
FARER R, B R PREE I 0 I R, 7 BRI L e AR AT AR PR - “ 0
B X, AReiti. TmIkA1KE UDTF 2 ERSEILE, Fandkilsemi—1 ExplodeString
)RR 58 X T TAF

1. Initialize

initialize FHORMAZE MRG0, AR CEA FH o 202 w2 BOR S5 R A T o XA
1514 m A Z 2 Objectlnspector, 77~ 2 IKATAE HiveSQL H14§1 ] explodeString 1) {5 %
ANIZH; J7i5ER [AE /& StructObjectInspector, 775 FH J7 i H] explodeString 1R [FI4H .
‘B 54 % 5 GenericUDTF —#%, initialize 7] DL i} UDFArgumentException.

ANHE initialize FAIMZEHUEFFE WA KM, —RSENEA L TN FERE T
AT R B PRI AR E); RS E AU F AR String 87,

Hrp, UDFArgumentLengthException j& UDFArgumentException 1]

PR AR 3] 1) R AT A String JRRL) 7 B, FATTHEEATIMAE coll Al col2.

i JaiE i getStandardStructObjectInspector 7772 K 3R HY StructObjectInstpector X ., 1E N
BRI AL Y IR [B1E

@Override
public StructObjectInspector 1nitialize (ObjectInspector[] args)
throws UDFArgumentException {
if (args.length != 1) {
throw new UDFArgumentLengthException (

.................................................................................................................. > &
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"ExplodeString takes only one argument");
}
if (args[0].getCategory() != ObjectInspector.Category.PRIMITIVE) {
throw new UDFArgumentException (
"ExplodeString takes string as a parameter");
}
ArrayList<String> fieldNames = new ArrayList<String>();
ArrayList<ObjectInspector> fieldOIs = new ArrayList<ObjectInspector>();
fieldNames.add ("coll"™) ;
fieldOIs.add (
PrimitiveObjectInspectorFactory.javaStringObjectInspector);
fieldNames.add ("col2") ;
fieldOIs.add (
PrimitiveObjectInspectorFactory.javaStringObjectInspector);
return ObjectInspectorFactory.getStandardStructObjectInspector (
fieldNames, fieldOIs);

2. process

process J7 V& SE PR 5E A UDTE TAEN BN J7i%. E WA S 2 args B /& UDTF 15K
riz AT i EEE HE . HE, EREARENE, SRS ELmiime, LU R T
RS —1T forward, B2 EIEETEH K — T8 REIN%, #iZH forward 1&iE4%:
HEZR/E N UDTF H%aiih . 53038 —F¢, AL HiveException.

{E process [k 551248 Bih, FRAMEAT RS ZI 7 KPR/ B AENE — b,
WIEX T BRI a4 R, &8 7 NS 9. IPREDNE L0 EE result H1E
—ATHISGE R, forward iR [F] 25 FEZE

@Override

public void process (Object[] args) throws HiveException {

String input = args[0].toString();
String[] test = input.split(";"):
for (int i=0; i<test.length; i++) {
try {
String[] result = test[i].split(":");
forward (result) ;

} catch (Exception e) {
continue;

}

3. close

{E close J7VEH, X HREFHPNEHITHEHE . IATZARHIHH) close 75K R 2.

EVEAINZ, 13# 7] 2% udafExample T H H 1Y) com.hive udtf ExplodeString 7.

T HEBEATX XA UDTF AnLARR . #in JAR SRR IS B —FE, Eird R
THiR. BITER], H{Ei% explodeString £ M ASENIB K, B BN,

hive> create temporary function explodeString as

'com.hive.udtf.ExplodeString';

gime taken: 0.029 seconds

hive> load data local inpath '/home/work/opdir/abc' into table allScores
partition(p date='20160101");
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Loading data to table test.allscores partition (p date=20160101)
Partition testdb.allscores{p date=20160101} stats: [numFiles=1, numRows=0,
totalSize=100, rawDataSize=0]

OK

Time taken: 1.391 seconds

hive> select * from allScores;

OK

xiaoming maths:98;chinese:87;music:73 20160101

xiaohong maths:85;chinese:69;sports:99 20160101

lilei arts:95;maths:59 20160101

Time taken: 0.365 seconds, Fetched: 3 row(s)

hive> select explodeString(student, scorelist) as (coll,col2) from allScores
where p date="'20160101";

FAILED: UDFArgumentLengthException ExplodeString takes only one argument
hive> select explodeString(scorelist) as (coll,col2) from allScores where
p date="20160101";

OK

maths 98

chinese 87

music 73

maths 85

chinese 69

sports 99

arts 95

maths 59

Time taken: 0.177 seconds, Fetched: 8 row(s)

HAN, FHEEE, EH UDTF sREmeiiE, AgedsinEi 7w —EAH. i HEE
2N BWE, A LMEH lateral view, 1R :

hive> select student, explodedScores.course, explodedScores.score from
allScores lateral view explodeString(scorelist) explodedScores as course,
score where p date='20160101";

OK

xilaoming maths 98

xilaoming chinese 87

Xiaoming music 73

xiaohong maths 85

xiaohong chinese 69

xiaohong sports 99

lileil arts 95

lilei maths 59

Time taken: 0.265 seconds, Fetched: 8 row(s)

R, TR 155), wERT PUZ A

hive> select student, avg(score) from (select student, explodedScores.course,
explodedScores.score from allScores lateral view explodeString(scorelist)
explodedScores as course, score where p date='20160101") a group by student;
Query ID = work_ZU160422233302_ff830a50—dd6a—493c—9??e—?5bfl?4fa586
Total jobs =1
Launching Job 1 out of 1
Number of reduce tasks not specified. Estimated from input data size: 1
In order to change the average load for a reducer (in bytes):

set hive.exec.reducers.bytes.per.reducer=<number>
In order to limit the maximum number of reducers:

set hive.exec.reducers.max=<number>
In order to set a constant number of reducers:

set mapreduce.job.reduces=<number>
Starting Job = job 1461381026752 0001, Tracking URL =
http://localhost:8088/proxy/application 1461381026752 0001/

.................................................................................................................. > &
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Kill Command = /home/work/hadoop-2.6.2/bin/hadoop job -kill

job 1461381026752 0001

HadEDp:ﬁﬂ)informéfionjkﬂfstage—l: number of mappers: 1; number of reducers:
1

2016-04-22 23:33:23,320 Stage-1 map = 0%, reduce = 0%

2016-04-22 23:33:34,864 Stage-1 map = 100%, reduce = 0%, Cumulative CPU 1.32
sec

2016-04-22 23:33:48,367 Stage-1 map = 100%, reduce = 100%, Cumulative CPU
3.17 sec

MapReduce Total cumulative CPU time: 3 seconds 170 msec

Ended Job = job 1461381026752 0001

MapReduce Jobs Launched:

Stage-Stage-1: Map: 1 Reduce: 1 Cumulative CPU: 3.17 sec  HDFS Read: 10338
HDFS Write: 52 SUCCESS

Total MapReduce CPU Time Spent: 3 seconds 170 msec

OK

lilei 77.0

xiaohong 84.33333333333333

Xiaoming 86.0

Time taken: 48.098 seconds, Fetched: 3 row(s)

9.6 Hive BUSRIE,

h-

0.6.1 #ME

TEAEGL 8 e (in MySQL), &RV @rAniE, fmi s lig, wieh— 2 Ak
HBEANE. WENEWSFEGERNSEHAMERE, B2, WENEEAMELAE R
A1 7718 FH P e AR A R A FH s

Hive B 1H AL BE(VIEW) 5 4% G £ e v AL 24, 7E Hive 0.6 fieAs &z LB &R AT DL
H o Hive BB FAT 00 F4F A

(1) VIEW 247 E, Hive HALFRFWCME . —Bokd, HAERMEHS VIEW
IR, Hive £HUATX M1 SQL SRA plss R, DL&dt— 0 (SEhr b, Hive 24 VIEW
G A AR S A S — e, Rt —20 b ).

(2) VIEW HiZ, A% #F LOAD. INSERT. ALTER X&) $ds & ot . e
A2 VIEW 7€ X i iz, wfLA{#H ALTER VIEW.

(3) Hive SCRAIEALIE .

1. BIEMRE
G @ B s T .
CREATE VIEW [IF NOT EXISTS] [db name.] view_name [ (column name [COMMENT
column comment], ...)]
[COMMENT view comment]
[TBLPROPERTIES (property name = property value, ...)]
AS SELECT ...;

VIEW H 1@ —Z0 s, g SO ok, mARHSE T .
VIEW W A] L6 7 ORDER BY. LIMIT 1%), R4l—/MHX VIEW )2 if) A 51X 2
i), M VIEW $Ea e dm. filin, & VIEW 4 LIMIT 10, %% VIEW [
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)29 LIMIT 20, WM& 2 iR[E 10 25 .

7F Hive 0.13.0 UL Ef{RAH, 7E VIEW [ SELECT fa)rf, s LU — P& 2440
HIERIE

FHER AR E BT, X BN T EHAE business KA EE, @i
JOIN [Py 77 S T — ML :

CREATE VIEW IF NOT EXISTS business user AS
SELECT people.* FROM user JOIN cart
ON (cart.user i1d=user.1id) WHERE cart.type='business';

2. HHERARE
it B AR E B LT
DROP VIEW [IF EXISTS] [db name.] View_name;

wER M ER AL E ey AL E ST 7, Hive ASg &S, HEIH ) KK E
SRR WAN (T3]l S N o

3. EXALE
Hive 70 VFAE S5O0 I 1) 2 A g 1k -

ALTER VIEW [db name.]view name SET TBLPROPERTIES table properties;

Hrh, table properties s&H % ™ key-value *f#H i [1](property name = property value,
property name = property value, ...). %1%01:

ALTER VIEW shipments SET TBLPROPERTIES
('created at' = "2016-01-01 00:00:00");

f£ Hive 0.11 L ERIRRAA, @rEstil BB ) SELECT 11). 20 7 MBI IR
SELECT 4], sS4 T vy MEME L. XMiEE 568 K(CREATE VIEW o #
CREATE OR REPLACE VIEW)[JRZ G, 15T -

ALTER VIEW [db_name.]view_name AS select statement;

B %2 T Hive B/ Wan T ik

https://cwiki.apache.org/confluence/display/Hive/LanguageManual+DDL#
LanguageManualDDL-Create/Drop/AlterView

9.6.2 ZE5l

£ Hive 0.7 DL EIRA Y, CFrfE—akk B r & 5] 78 Hive 0.8.0 UL B A H, H
DL A7 RS .

7E Hive & _F#TR 5110 H s UGB 2 T — ik R L g dfgtEre, than, xFF44F
‘WHERE tabl.coll =10, WIRKA RS, WHPAT SQL IRk, FFEESFHM, WRF 7 i
F coll MIZS], 75 E & A A3 75 FE A FR () R 5B 2 B BN AT . 48Rk, RoNBIEZES| G
T B R R AR P AR S TAL EE, BT DA, IX B P A B B DA R A i 25 1) R 4

.................................................................................................................. > &
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1. QIEZRS]

£ Hive 0.13 PL ERIRRCAH, 251 KA FRER & KNG UK, (Hag#ER 2N .
{E—5K Hive & L OIE R 5 H)TEEUT

CREATE INDEX index name
ON TABLE base table name (col name, ...)
AS index type B B
[WITH DEFERRED REBUILD]
[IDXPROPERTIES (property name=property wvalue, ...)]
[IN TABLE index table name]
[PARTITIONED BY (col name, ...)]

[
[ROW FORMAT ...] STORED AS ...

| STORED BY ...

]
[LOCATION hdfs path]

[TBLPROPERTIES (...)]
[COMMENT "index comment"];

148 % 7 WITH DEFERRED REBUILD &%), W& 51 GIER £&251), 2 )50 PUs
“ALTER INDEX ... REBUILD” 7E— partition [ 8{f74 partition #7255, INDEX ]

partition EXIAFIZK ) partition & —3[), @RFEE | partition by T-), M= TH5E 71X
Z [) partition F[¥) 45, Hr, B> partition 5 1) AT A {EECR LR 9]

EME EARERI R T

Al LL# ik STORED AS 5% STORED BY K45 €& 9l WA FE 0, 2R, FELe i 2iifl
FHEEAf % H R 9] BRAb

2. MFRZESI

I B 2% 5| VR R .
DROP INDEX [IF EXISTS] index_name ON table name;

QR A IF EXISTS, (B2 B0 A R o W AEAS 2, 7] PAZERC B S0
4 hive.exec.drop.ignorenonexistent % FL N true.

3. 2 F5

B R 5 BT -

ALTER INDEX 1ndex name ON table name [PARTITION partition spec] REBUILD;

JX 4185 41) 2> EH M E — > B WITH DEFERRED REBUILD iR 5], s EHif &
— NSRRI DA IR S, WA E | partition, M G #2456 7€ 1Y partition 2% HET 4 2L

MAZE R R s

(1) Y Hive $UREHHT, W08 H 2B EFRE

(2) index rebuild #4F 2 5 T1#1E, Fit, rebuild W, SRl RGIETFAERH T .

9.6.3 PR
Hive [IFEAUHLEFE R 4o vt 2242 1, 10 B I PR (A 15 8 45 0 Fi P A 2 i 4 1
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(HIHARED B H P AT 1. W REM A Hive FIARE HEU)fAE, 7FEAE hive-site.xml H?
BEE R PR A1 T

<property>
<name>hive.security.authorization.enabled</name>
<value>true</value>
<description>
enable or disable the hive client authorization
</description>
</property>
<property>
<name>hive.security.authorization.createtable.owner.grants</name>
<value>ALL</value>
<description>
the privileges automatically granted to the owner whenever a table
gets created.
An example like "select,drop” will grant select and drop privilege
to the owner of the table
</description>
</property>

hive.security.authorization.createtable.owner.grants BR1A /& NULL, 3 USCKH 1% B B ALL,
XFE, M ARV E SR

Hive XA Z 02 7 A, fith.

QRS = AN 0 T i 2 1 B 2 HdiEE 1R 2 BORURR, U2 Rl Bhan
K 9-4 R BWEMANMAE: MO X FATY, 25000 SEEEE 1 REEEE 2 FARR. 24
S EH A A B, FEHT AMAS B rECEIH ARMAB. Z)5, REMABZ, fEFA
EXMAEY, ZFREHC, HEHT CRENHC HRIHT.

— _/. /
GO

BEEYD
AFB |
ﬁéz |

RAFC

[E 9-4 Hive HI5#

7E hive-site.xml 4, 7] LA B J& % hive.security.authenticator.manager, ‘& /&% H#H] /-
MAHF— 211, BRIAEH org.apache hadoop.hive.ql.security. HadoopDefaultAuthenticator(
RIANTE B M7 N0 1E, AT ESLIX N2 DD)RMH -7 UL AR R #E . 2% 7
Ui % 4% Hive JUEE FEPAT — A WTE R %, o 800E e sl 2 5 € 3830 KV K FH A
fFERI A, Z Ja X P AT IE R T ZRIBR A 7 BAA AR, AT DLk g XA 2R
ARPR T IR AH M. 7CAE B o o 22X BB R BB, o2 HI i AT Hive #21F 75 22 HIAUR,
BN LI 2 — AR AT

.................................................................................................................. > &
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® MR T /X MLRR.

® M/ HTE T — N HEA XA .

o HPrHRAMMAE, BEHFTEEMA— A HEENAECRAEIX MR,

2 =, Hive H 280 1 ooBdE IR, 27 A HDFS BBLR, /& Hadoop HIHLFR
AKGEHIT . WTFXMENTRES KA — MNP RE TEEER, 2 Hive JoHIE 1)
R, {H¥F HDFS MIALR . i HDFS R Faheeiod, (H8 s mE &G 5t
PR, SA TR 2 BB A E .

fil. MERMAErEmT:

CREATE ROLE role name
DROP ROLE role name

RTAA. BUHMAG. BAEACKITENT:

GRANT ROLE role name[, role name] ... TO principal specification][,
principal specification] ...

[WITH ADMIN OPTION]

REVOKE [ADMIN OPTION FOR] ROLE role name[, role name] ... FROM
principal specification[, principal specification] ...

SHOW ROLE GRANT principal specification

HH, principal specification F] PL/& USER user 2 # GROUP group ¢ # ROLE role. f{#
Hl GRANT ROLE J7v:45 40 7 Bl AL PR B Dy e A B G A Re# Ak -

7F Hive i, SR BA4H5r A FiX LS.

(1) ALL: FrfiBLR.

(2) ALTER: 7RVFBSUTE I (modify metadata data of object)——3 15 2 24 -

(3) UPDATE: fRVHEM)HEE#E (modify physical data of object)——5EZFRELHE .

(4) CREATE: fuVF#E{T Create #:1E.

(5) DROP: fuiF#1T DROP #1F.

(6) INDEX: RVFEZR5I(HATdEAEIN).

(7) LOCK: H{HHH R, firH 7 #47 LOCK A1 UNLOCK #1F .

(8) SELECT: #¥FH /" i#t4T SELECT 1k .

(9) SHOW DATABASE: YRR/ & nl i

Hrb, MK ZE ALL. SELECT. CREATE X JLEAUR. FIFE, X8 JAR R IR AR
A LAVr LR . A EEi A

Z3 L B yHR, BATTLLAN: 7€ Hive [(IBRE B, . M ZH AR 2 BRI
fh. BELFARINE, HEHEATUESR:

https://cwiki.apache.org/confluence/display/Hive/LanguageManual+DDL#
LanguageManualDDL-Create/Drop/Grant/RevokeRolesandPrivileges

9.6.4 Thrift IR

Thrift /& Facebook & M— NHAFHEZE, & Rk TR RE HESE S ARSI &%
Hive fE 1 1ZR%S, BeibANE I mFEisE S A2 % 7 i +E Hive.  H A7) Hive Thrift i 55
i) HiveServer RS, XFFZ2 N i) 3 & LA SANE. AR ELAR BT 2 1R 254
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T ODBC 85{# JDBC 2[1% /7 it API I .

FIALENIE, CELEIRZHIRE T Hive Server 78 3 & J7 i [ Bug. {# FILLE [F) Thrift
BLH SR 435 00 R B R AN IS, LA Hive FH AR IR 45 5 ) 215 AR5 L - R, Hive
LA RE X M ERETE R E TN CEEEN R P inig k. AR — e TS,
TR B PR 35 0T DA B 52 S T 1 B 42 -

https://cwiki.apache.org/confluence/display/Hive/HiveServer2+Thrift+API

1. Thrift IRZECE

7t hive-site.xml H 1] DABC & 40 T 148 & .

® hive.server2. thrift. min worker.threads: /N TAEZFEEL, BRI\ Z S.

® hive server2.thrift max worker.threads: & AN TAEZFEEL, B2 500.

® hive server2.thrift port: W[ TCP %1, EXIA2 10000,

® hive.server2.thrift.bind host: ZF 7€ 1] TCP Hithil-.

AJ DIAT FH A B AR F oK 7 1 hive-site xml 7 [1){5: HIVE SERVER2 THRIFT BIND HOST
1 HIVE SERVER2 THRIFT PORT, 743yl al LAHSRAEE TCP Hiuhik A1 s Uiy i 1 .

2. Bz Thrift BRSS
Ja &) Thrift RSB B B, A T T

$HIVE HOME/bin/hiveserver?2
$HIVE_HOME/bin/hive ——service hiveserver?2.

A LU{# H --hiveconf <property=value>iX #i J7 K15 € BC B Z2UE, #40: --hiveconf
hive server2 thrift. port=10001.

3. beeline ij]9]

beeline & —> JDBC & ¥y, B A R AR A AR A TAER S, Eir A,
ERTAETRS Hive dr 217280, EmiEfislf, ©nr DO — 30 Thrift fk5%5. 7T
PAITEIX B4k $)T: $SHIVE HOME/bin/beeline.

JA %l beeline 2 J5, B VLB 5 0%+ Thrift %

beeline> !connect jdbc:hive2://<host>:<port>/<db>;auth=noSasl hiveuser pass
org.apache.hive.jdbc.HiveDriver

Lt

beeline> !connect jdbc:hive2://localhost:10000
Connecting to jdbc:hive2://localhost:10000

Enter username for jdbc:hive2://localhost:10000: work
Enter password for jdbc:hive2://localhost:10000:

0: jdbc:hive2://localhost:10000 (closed)> show databases;

- = +
| Database |
+-—— +
| default |
+——— +

1 rows 1n set (0.00 sec)

beeline &4 | Thrift k55 )5, HLa] PLIE & 44T HiveSQL [ .

.................................................................................................................. > &
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S

Xf T beeline F)f# ], APEAMIEGNNH, BOGEBEEEE T LLEITH .
4. Java fXi5i5(a]
Thrift AR5 1R3&E & Java g fE A\ Gl jdbe #2210 515 i) Hive, 51401 I A4S -

TTransport transport = new TSocket ("192.168.1.1", 10000);
TProtocol protocol = new TBinaryProtocol (transport);
ThriftHive.Client client = new ThriftHive.Client (protocol);

transport.Open() ;
client.execute("select * from pageview where dt = '2012-09-10" 1imit 10");
Console.WriteLine ("the result is:");

var items = client.fetchAll () ;
foreach (var item 1n items)

{

Console.WriteLine (1tem) ;

}
transport.Close () ;
Console.ReadLine () ;

LER, —HIRATAE Java i H A2 — Nl #9i# i JDBC £ 1 #4447 Hive #4E 124
. XWRIRATE B EHEF A A,

9.7 (¥ Hive WEXIEBSEE

e 8 T, AT —dE 2] T EHE O ER IR AR, SN A TR TR, 1T Hive
e M B BE S PE R FIAEZE, HEf O NS KA 7 S EE B FE R S se bR . AT LA
— MR EBG FLEANIT, SREG A UHEEE G BN RS .

9.7.1 [RIGHGEEMZE

B AT X P XA — % — s 2 fa, P EOm s s 4R
GBS Z, FRE4E 7 KERHELE HDFS F. #ds Mok S =i A2 H E e
EEEA: ERHITRMEZEECE AR 64T H & 8 SC 250 4% dm AN SO 28 Sk 4% 3
M3 H E (S WAL 2450 70) 55, X8, RO EFEA R e .

EX NN T, 28 2 M P imfRlERRa, e i, e A FTHMA.
BEMHMIEANTUHE . S NAHFPPENMIE . EENTEE T 2 KEE. NHBRE
BAE. HAREITEIRLE & A 7F APP H i LL SR JE e, RS A RAPIRE, B
Jers A s Rk vt 1. FRATERX AN 2R H, HREMWASF4: H P E sh Al e i,
HFHRREZIMANFEHPIERFRBLNFARENE, 75, fF kMMl MySQL EH
[HERIGRIE/ T

(1) fEHFP RS, BATH I GH: A% & ID, Bl User Device ID, {##% udid;
M B ID, B User ID, & #% wid; P ) APP fitAS, fai#K app version; FH 7 F-#L
FIEEAE R 48, W Android, i0S 4.

(2) TEHF S, FRATAIEE: i i) udid A gt 5T #Y URL.
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(3) HTrtramfr, FATSAR K OAEA RIZON HIEMNH - B R ILAT 5e 2 M98 A
vt, EEIFENESE, PRI nl), Hi, IATFEMIL S MySQL & B i 3k HGE i
P A E I 1E B

BAVEH BB B CEE MR EgAed, sE T ETIRE, )5, 3 T BAFE
A — TR N, R )FRATAT LR EdE f2 B an T 5907 2023 Hive H1, s dki1c
ZAUEHE AL | /tmp/dwdata Hx T, #2 T REEE LOAD 2 app dw FEH .

USE app dw;
CREATE TABLE IF NOT EXISTS dw launch raw(
udid STRING,
uid STRING,
app version STRING,
0s STRING)
PARTITIONED BY (p date STRING)
ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t'
LINES TERMINATED BY '\n';

CREATE TABLE IF NOT EXISTS dw click raw
uid STRING, N N
url STRING)
PARTITIONED BY (p date STRING)
ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t'
LINES TERMINATED BY '\n';

CREATE TABLE IF NOT EXISTS reg user 1info(
uid STRING,
user level 1nt)
PARTITIONED BY (p date STRING)
ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t'
LINES TERMINATED BY '\n';

LOAD DATA INPATH '/tmp/dwdata/dw launch raw' INTO TABLE dw launch raw
PARTITION (p date=20160101) ;

LOAD DATA INPATH '/tmp/dwdata/dw click raw' INTO TABLE dw click raw
PARTITION (p date=20160101) ;

LOAD DATA INPATH '/tmp/dwdata/reg user info' INTO TABLE reg user info
PARTITION (p date=20160101);

MEBEIE ARG, SETETRIE, fE=kEFEmMMEIEEHCLSH T .

FE, BAVEKRERE S p_date BN IXF B, BN date A gE7E S LLHELE iy
KT, MAERRIRMER g, #FEMH Rk SHE, SEMHED, FrlRITERE
ERTHERIN p YENRTSE, RUE— PARTITION FE. W4, MTHEER, s
Zo— PN X FBRI AR H BRI CL kg, A S s ol H 2 A0 X FBok
DREAF R EIEANE . EAFEER&E: YT reg user info IXTKF KW, IHFARHE, LPR
b, ER-NERERECEMEER), REAWSE. XEATGEESW K —AM “Ziga8ib4E”
T, 13238 ] B AT el e A S i T A E B R e, T I i g s S mT AR A
WE SEEARPIERTTE, TATX EFE R p date SRECA R H 87051

HE, EmEAN T T EIRNGS ], BB 8di s Hive FEdr, SEhrIIN 7 5,
A — & Rl X A X E . AR EEE — AT R RS N, A TRER
it Sqoop XFFHEZZWS MySQL [I%HE S\ Hive, FARREHE NE 7, WAEEIECET
B, FrEHRMENG, CLEWESSENAR, S ARPEL. XBERNMTCEFRER.

.................................................................................................................. > &
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0.7.2 HUBFKRMIREILIT

ERXAN P, FATHERERIUE N FOM I launch ) #9EH  EONE S 1B 0
e, JATBOHIEEREGH G0N HP . B = R0 X

CREATE TABLE IF NOT EXISTS dwr_sum_info(
user level int,
user count bigint,
click count bigint)
PARTITIONED BY (p _date STRING)
ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t'
LINES TERMINATED BY '\n';

N TICEHEAE R, AT ULE MG LGH) raw HEH reg user info & CHAH 2,
(HAM O AT Re 2 K, A2 i H S 20dE i a R a4

® dw launch raw #lith, H—PFEHIEZ NULL BfE 4.

® dw launch raw #EMIZE — PN FEBARZ N 0.

® dw launch raw Zidfi, KEF/TEIRATHIEE 4 DT B2 android B ios, 2 M7l

71X~ 7 BUE Android.

® dw launch raw #E P & H Z N EE 1T

® dw click raw BHESH N HATHIEE A7 Bo(BD st 11 0L ) 2 25 11

(B DER /&, M MySQL a3 AR 1) reg_user info Z4iE B I i A &< 20 1) @it .

A= R X A2 il ? KOyEAE SR EZ&isqT, #aKEHR 2 TR
R B G 6, B2 R RS E S, BMRISITHMEEL. K&FREEE
P2, JFH, JHPEE R AR, FRATA AT HURmEE AL i FE 2 i A A4 .
, fEEFECESF, BRI —EBa2 R E MR EY, MR .

{H&EMNVEE, T dw launch raw 28 N FEBON 0, RonaiEMHATIID A0, X
@ TIEF I, FNFFAEENHE P HEEFEMH . B2, B 7MFBEAFHNE, MR
N INE AL — N, WEA IR RGO

Rl , XFFXAN A5, Al 7l 9-5 o dE s g, b, & T EZRA]
TSI —E, & bEEEH P kIR, PEERZ2RNTIMA R EIE G ZE

dwr_sum_info

f"'ff
_,--"ff
"
dws_click dws_launch_uniq \
dw_click_raw dw_launch_raw reg_user_info

& 9-5 FRzIBEREIEREXFR
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A WL AT e M BE A A X B rp (A 1) 2 IR SR AS E RATE R B E = i I “%
JEIE” 2 R o ESE TR, RMNGHNE -EEHNEREG M, miE R &Zsef)lk
5t HR, F AR T KB E] . BAEHAE, PRI AR . X R R S X
oy LSS, WREESH RS, R b, ARt il SRS,

X BTG PR, FEEEN sk e K.

(1) dws_launch uniq s& dw _launch raw [FJ—/NEM AR HICE, FIXE, 7FEA~H
AT LA ), i H B udid 2 E R

(2) dws click /& dw_click raw [ —/ME RARE, AT EXFRIER.

X KR A SRR

CREATE TABLE IF NOT EXISTS dws launch unigq(

udid STRING,
uid STRING,
app version STRING,
0s STRING)
PARTITIONED BY (p date STRING)

ROW FORMAT DELIMITED FIELDS TERMINATED BY '"\t'
LINES TERMINATED BY '\n';

CREATE TABLE IF NOT EXISTS dws click(
uid STRING, N
url STRING)
PARTITIONED BY (p date STRING)
ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t'
LINES TERMINATED BY '\n';

A& 9-5, IRATFEX E R U2 XK 7 B i, gy Fedw 44 i 1 Ave, 8l o
T =N ER: dw 2. dws JZ(F 7RIS, summarize). dwr JZ2(RRGE R result): Fi HXT
FZE R RGN uniq AR R £ RREIECEREMWOERES, [TEFWHFR. 5—0
e, XA BB A A R 7 UM Bve, RE AR, @h g0, (#1455
A B A FH 77 F 4t 5 4 B AR 55

0.7.3 LBENXRIENSEK

A1 B EE R AR T, N iaie RARRI S 1. AT E RIS R A ST
ASUE R T

INSERT OVERWRITE TABLE dws launch uniq PARTITION (p date="20160101")
SELECT B B B
udid,
uid,
app version,
lower (os)
FROM
dw launch raw
WHERE N
p date='20160101"
AND udid i1is NOT NULL AND udid <> "NULL" AND udid <> ""
GROUP BY udid, uid, app version, lower (os);

23 IXFEAFRfS, dws launch uniq % —3E4F 8080 25103k -

INSERT OVERWRITE TABLE dws_click PARTITION (p date="20160101")

.................................................................................................................. >
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SELECT

udid,

url
FROM

dw click raw
WHERE

p date='20160101"
AND url IS NOT NULL AND url <> "NULL" AND url <> "";

X FEAFE S, dws click F—3A5 2699 251K .

INSERT OVERWRITE TABLE dwr_sum_info PARTITION (p_datez"ZOlBOlOl"}
SELECT
userinfo.user level,
count (distinct userinfo.uid),
sum (CASE WHEN click.udid IS NOT NULL THEN 1 ELSE 0 END)
FROM
(SELECT * FROM test.dws launch unig WHERE p date='20160101') launch
JOIN (SELECT * FROM test.reg user info WHERE p date='20160101") userinfo
ON (launch.uid = userinfo.uid)
LEFT OUTER JOIN (SELECT * FROM test.dws_click WHERE p_date='20160101')
click ON (launch.udid = click.udid)
GROUP BY
userinfm.user_level;

7 ERiRp, FRATES], launch 1 userinfo /& H 4 A JOIN ERH), X &K NI
IR HEREREE 2 RKIG L. M5 click /& i LEFT OUTER JOIN R, BT
B 1THP, ARt a 2k, #EERE . HE, mATE sum SRR I ix G 2 %
PRAS _E BT B

IR, TAMSRATE R B, 78 1. 24 3 ZlmyEMH P04 955 A4,
488 N\ 524 A, Aok 1 394, 197, 252 kmidh. MYERE, 2| TIXAAE, AT
LR T, HSEhR TAEA, 75 B0t 20 B8 s ot & RN 0 Al AR %

hive> select * from dwr sum info WHERE p date='20160101";
OK

1 955 394 20160101

2 488 197 20160101

3 524 252 20160101

Time taken: 0.632 seconds, Fetched: 3 row(s)

9.8 /) 75

Hive J& & T 0 A SNEHE G EFIRESE . AFEE N4 | Hive WECEANK REH, Z 50
i ¥ Hive tn 2ATHIEH], LA Hive F AL, HiveSQL & TAEFHAIEZ K, 2
BARCE KN EN & EER 7, RAEE AN [ Hive B2 € XOE S MEHR T HIE S .
Hive M HE X RE(EFE S HE LR BEmREL BITRE) LA F 44 HiveSQL
) ) — R WL 7735 Hive AL &5l PR Thrift ik 55 82 300 H I & &% A8 FH I HE
AN AFEwfEEH T — 2663 &R0 7, HEE 30 5e WX A1 7 o BE AR 2
BE A G W BBV, WIS ARERSS], i B eX) Hive &N 77 T RE A Al 1
T, JFEedE SR HiveSQL. H & X LA B Al FIARES 7 ] Thrift AR5 175 1
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Storm 2R R % ‘

REZdy AR # —#2 5 3] Storm EAF4L 3 A%, Storm SAEE A% KA
My, 3] PAER , FRAF T 589N, Storm 18 % 2450 Kafka #4735,
RKZLFE ENLBEIAERS, KZ EEVL Apache Storm. Apache Kafka ‘B
TR T A B R B, LKA RITINR.

AL R TR ARG F T, M EBE IR Storm 5B A o8 K R 4eiR,
fe 9% 4= 4 Kafka % 5 B A &~ L A7 3Kk 38 A 1449 Topology A2/ .

B AIEEERAAHME
B Kaftka A R0H &R %
B Storm FEH A A 4%
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qj(ﬁw WERIELIR I R

10.1  REIESLET R HA

b & A B BRI [P PR R g, KRR EIR 7. AL BEE ARG R 7T 2wk, WMl
HAR 2 o0 A sCA7 A THRREZE, 18 A1 10 45 2 REIR AL HEAR %51 10 4, 40 HDFS. YARN,
MapReduce. Spark. Hive %5 UL —28AH 170 A NEOR, (1S FRATRE A HE g 254 . (Hist
PRI R, XS A FE R EAS R SR I R S, eI, RS, A REW
FE SR THRON FH 37 5%

e AT, BEE S REARTIRIE, =5 188 S0 R EE i A 3 1 75 R
A NGRZ, Wk HT E 2Rl S B S AR, BE B FL R I a8 I T AR e N5 X SR 2
RECEE S 4, BEARYE P B E(5 B, MGEVLECHEERY, HeoRHE N % xhE it
ITSEBT ST b, WP WG T Fe AR AT SERT GEit, Ak 5511 55 BE LARDHE B %) 2 4 e 44
AT 0

teAh, PN E Sk TTER A EERIR , I 1 S A R R R

HAr, FEEGAT rSEr v SAE L & 10-1 Fras.

[ .

10-1 SR RZRIZ24

SRR BRI .

(1) SERFZHEEIE: LR ARk SEEE, & KBV HE. DB, HERMEHE S
(2) BiREE: RS EHRA Flume 48, @i ETL 403 5 N2 21H B S+ .
(3) WEZEAF: XM MR B RS Katka 1ENZEAF RS, BPCRAXRETRKFA

--------------------------------------------------------------------------------------------------------------------



% 10E= Storm HTESG:

AR, LR B ol AR

(4) SERFACEES[EE. SKH Storm HJE T H, %5 Topology, SZHIMYE HALFLZ 4.,
(5) ZEHAFE6E: MAMEE N H A8 R, 35N R P 5 NoSQL s 2 5l HAth &%
U A71i -

AN FE I A N AR R AR S %A1 /2 Katka 70 A1 30 B R G SERS 15 5] % 2 Storm &
SRR, BE . zfr. FFo B SEBARES, kv RGE s LA Kafka, Storm
SEFEAF R AN BB AR T SR B KB SE R A BE R 4

10.2 Kafka HRNBERL

Apache Kafka f&—Fgs it R4 BLRGE, o AT BE 2k TR 4% 2 S iy S
AR

10.2.1 Kafka 21t4

Kafka s& — M0 AU 0 XY a3  BASHLE 23T H B S IEH B2 7 RS Bt
7 —PMHEB RGNS, HEM BT RS, 18 PECrE R AL 135 R i =k Bk A A
5, Mg Blib it A7 s 2 WAFEE R H Y. Katka RETHEARE WA .

(1) 732RH BT .

(2) KAH BRI A

(3) T IR FE I HAR 3 & A BT S B AR 2 Y 9

(4) Kafka B E —ANEZ MRS, BRSSP broke.

"= 77 3 (producer) il i 2% & 1% 71 B 3 Kafka Z28F, A 2% & (consumer) )\ Kafka £E 8+ JH
THE, —AEETUAE SN, MATUEZNE R, WE 10-2 Bk,

producer producer producer
kafka
cluster

consumer consumer consumer

10-2 Kafka /e HE#BEER

TEZ i RSS2 (B A 5 EE R . SPERE. 85 LRl TCP Mhid.
B MEEfL T Kafka [¥) Java 2% g, Ak, Kafka i X H5 20018 S 1% 5 . a0 SR AH A3
1T9mFE I B2 H Kafka B4 =& -TH P & RS, B BLde an T i) 5 2

¥ bin/kafka-console-producer.sh —--broker-1list cluster-node-01:9092 —--sync
-—-topic topic test

.................................................................................................................. > &
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2 ﬁ@ MEERNERIE T R (ki
bin/kafka-console-consumer.sh —--zookeeper cluster-node-01:2181 —--topic
topic test (MIHEIFIELE)

bin/kafka-console-consumer.sh —-zookeeper cluster—-node-01:2181 —--topic
topic test —-from-beginning (M ka5 E#HEiE)

10.2.2 A TIERIE

FERHE KA H P, [FE 205 & R . x4 38, Kafka SEEEAR
77X HE, PIEETE Kaftka B2 8. JE AT, IR0 10-3 Bios.

Anatomy of a Topic

Partition 111 :
I

1
0 0(1(2|3|4|5|6|7|8 9{]1 2!
L
o
i /WfitES

Parﬁ'“““n123455?39.*
I

—
—

Farg“”"t}123455?59

-
0|12,

_

=

New

Old

& 10-3 FRHSX

AN X RMSIA P, B BFEIEE, &40 XKLL HERF6E. 00X
F RN B 29 0 Be— NESE id /EON offset, BRI AME— i %€ 7£ 73 X H HIH B -

Kafka SERERAFE T A R AR S, ANETH B2 EH % . 20 1 A w8 3002 i c B e
FE e . B, HEREEEEEN 2 K, Ba, —MHENEMITE, RN
#HAERT I, PR)E, ZiH B MIBR, BCE S server.properties:

# The minimum age of a log file to be eligible for deletion
log.retention.hours=48

Kafka Z 4t A LA s ROtA7 e i gl o BRANH 928 R EORAF o8l (5 08, B 32 @A
Ma. HREEGCR Mg, W%, HIEMERBELERNWEE, Kbk, HIE
A DAMAE AT B SR B s, Bian, i 9% al U B QB A I, (HASE B0 98 & FEAL
B2, 111 A2 AH X S S 3

XETIREA S, S%%E Kafka RIHSEAER ML —MHAERRSE, Aax4E
B JLAR I Do FH A AT . B, ARAT PAME H dr 47 TR EE 1 a8 s i, [F
— A HH PE T AT A AR T 5

HES XMW HE: H56, VPR RE, SEADISLH 0 X2 — DML RS, —
PNEEATUAEZ A, ArUge i ir B REREdE. LK, 0 XKAIE s/ MI#EER .

B XA offset £ 7Y, L& HAEAZAFN. HE, HEEMNZ X
RS, AN REPRUEZE I SRR IR o 40 R P A R UE AR 7238 1 5 N BUR A5, 72 Y 2 4 Hi I
FPo RAEfERIE F R W E 0 XN 1, FEH ARSI 2 B e



% 10E= Storm ETESG:

1023 #HATX

Kaftka Z4tH, HEW XA, BN X RS A AL BEEGE G R T BN
XARIA, BIAZHEEREFE. B0 XKE— MRS, EIENEEN leader, HAMBK 43
X B AAE N followers. Hi leader Zb 2 Bt A5 114 43 X 113 5 15 2K . 11 follower #% 2] [H] 22 4 leader
HIEE . W leader 2, follower Y — AN Bl 8T 1) leader .

1024 HX7/7&. HESE

AL e AT B B 4E 2 B0 38, A2 NI AIL B Bk AT B IR g X 4 Be 2 -
ISR 730, TR SE U mEfEr, BE AT LUE I —2iE o X R BOR SE I

HERGAMRER.: AR “RAm-IT 5" . NSRRI Y, 2 H%E ]
AR5 B2 B B 1 “RAT-IT 37 A, JHE2 L e g ra ot # .

Kafka $#&fft | B —[17H P28 M & ——H 93, AT A — N 9P se g e — 1
offset, Xt & —MIeFIFATAERRE I &.

HEEHBEAC, BMEHEAMB TG, &K BEANHE T T — N E 9 se
W o Y B S As n] DO ST R A IR AEAN R AL s i AT .

AR BT I P Se ) A A R H T, 4, XA I AR, R T
BT

AT 1IE 9 A SR A AR FE R, B A, XEiE KA1 BEAL, JfEH
BMNHER HAITARESE . A2, XB, HREDLNERE NIHTZ 3.

— N FEEHDEENE SR, BB 2 A SSWIA R, TH S 2 (8] ]
TR =R

Kafka Z4tH, iTEZ— A, AR — DR 2 sedl, S5 A 10-4 s .

Kafka Cluster

Server 1 Server 2
&1

4 A
C1 Cc2 C3 C4 C5 C6
-Consumer Group A- Consumer Group B

10-4 SEHZEWN

— AR SR (PSS broker #HF2), T 4 M IX, WAHE T4, Hd, IH
TR A BN BE S, TP B A 4 NI TR Sl

Kafka X} TAL G 3% R G0 E AL T VE A& 51090 98 BA S G 7 Hb DR A7 1H B A iR
% b, BEEZNMHBEHBHER, REMEBHEEEEFN, MEIEBAAAAEN TIT . A
M, BEMfEARSS 52l B2 a0, HEM S PARIRRE P, e s miE B Wl g

.................................................................................................................. >
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S

. Ak, HERGEFEXHARG —NHRERRIEAT P, 228, EFMARIFTIL
REFE . XA KB U P A B AN AT

fEIX V5T, Kafka (7558 4f o I8 AT RIBES 70 XA — 328, Kafka a] DLE2 [ —JH
DR 9 S B NP DRAUE AN D2 2088 iy G I 1R Tl ) 23 X, 6 N S8 ) — AN 9
¥, SEMEN KX RSP DR N E L. R, AT DLORIEZ T 223 M —
1, I HIH B2 P . R MR AE AL KO8R, BNTE .

AT O 325, Kafka SR E—AN 70 XA B HA 1, AR AR 23 X3 S A
Frit. WARAERE S| B HE S A I, fTBEE A B AE A DORSEL, X
R BN PR AT — N 9 24

10.2.5 ZIRPRUE

Kafka (2045 ORUEDT T -

® NS AKX R T o X IR 2 AR . [F— N e RIE ML, KA
M2, 4, 7EH#ACH E(commit log)H, M1 A BRI WL & .

® I TESLBIEREGH B, % BAR I .

® X[T—PHAANEAIARKIF M, nfPAEE N-1 MrFHlE, mASEREBEE.

10.2.6 Kafka RGN A=

1. JHE

Kafka /2fE4H B RGN ARE M. HEIIHER, @A T 2R 8RR R4
FEE L HEEZTRET, S ARLHINERE). Mt T RZHEE R4, Katka §F
R, NEDIX . BIARMBEENS], i, Kafka %15 5G4 2 5 & — ek
IR T 5

2. LTS IR ER

Kafka B]PLCASERFA) . “RAT-VT B 7 B Rk (i 2 R Rt 28 . X R 7xm] DL A
yEiYEZN(PV. UV, $#2R. LA AT ) sem oAm 2 F s, v e S, N2 BARR
W5 LN A . SEEACEE . SRS . 453 Hadoop S BFEl# B LB G E R 4.
. HSIRESN WS E BT g, 4 B A M s N FH R

Kafka &% H T B AR . R Ies, X FTHEMMN AN A NEESGE, £id 5
G| ZESEILE R, FFIm e R N 45 R .

4. HERE

R Z ANH Kafka /EVHER S T H. HERGEE ZHEIEEDEHE X, 53—
NG — 1 R B DM AL . Kaftka IR - FAMITEAIME B, Sl 7 — M REE I H &
Je B Ta) 2 VR 9imiE B X FUVHIRREIE 24l . X 2 B0l U 1) S~ o0 A NI B 7H 7%
X HEWEE /248, W1 Scribe 5% Flume, Kafka v] LIRS PERE e 0, sCELEdE )



®10E= Storm ETESG:

AL BB
5. RALIE

EIRZ N A SH, H P — e py B R 2 s A 3, X e B & M 358 R TR
A . B, —AAEETARR, HERRMIECE . 3] articles 1)@ J5 1T HIALH
Al AER RN REVE BB R A — P8, mabrEnl gt NAILEL. XER
A SER FE I AE 2 ST topic 2 8] 17t [A] . Storm A1 Spark Streaming /& SEI 1% S8
REFR) FRHESE

6. FHXW

A LLE Az 28N FH A8 75 1 )5 v AR 4
7. I#XHE

Kafka 77 L9 — A RIS F B IRSS . HETE AT A2 A & 0. F i
F T BA 7 1 4 M Keaka 5152 1 R 3RER ) 25 2000 3047 A 2.

10.2.7 Kafka RGHIERE
1. IkSHExX
L root K56 3%, f]%E storm K5 -

[root@1Z25fnur5jkZ homel# useradd storm
[root@iZ25fnur5jkZ homel# passwd storm

P]¥ A storm K5

[storm@iZ25fnur5jkZ ~]$ su - storm

2. Zookeeper & 3

Kafka iz 1T Hfi Zookeeper, HH-T-ic % Katka AR CEIR(E B . B0 topic 15 B 71
P15 555 . Zookeeper AJ LU AT A NAEHE, AP GG, B A 0 IR 2
%, W E {dataDir} H 3% N0 myid BCEAARIOEUE, FRRIFI (servern}, H#, H
oA Zookeeper TEHE

(1) T2z %R LT Zookeeper .

O A% Zookeeper Hk. fift )t

[storm@i1Z25fnur5jkZ ~]$ mkdir zookeeper

@ #t A Zookeeper Hzk:

[storm@iZ25fnur5jkZ ~]1$ cd zookeeper

®  MWE ML E Zookeeper BFAY, T AL

http://apache. fayea.com/zookeeper/zookeeper-3.4.6/

@ R

.................................................................................................................. >



j(%’{ﬂﬁi ,
q @\m PR PR T T e Sk Pk
9 1

[storm@iZ25fnur5jkZ zookeeper]$ tar -xvf zookeeper-3.3.6.tar.gz

G B4 Zookeeper HIFCE A, 75 ZA& L B U [ dataDir, dataLogDir. server.1.
W=

[storm@iz25fnur5jkZ zookeeper]$ vim conf/zoo.cfg

# The number of milliseconds of each tick
tickTime=2000

# The number of ticks that the initial

¥ synchronization phase can take

initLimit=10

# The number of ticks that can pass between

¥ sending a request and getting an acknowledgement
syncLimit=5

# the directory where the snapshot is stored.
dataDir=/home/shaka/dep/zookeeper-3.3.6/data (X% I HF)
# the port at which the clients will connect
clientPort=2181

¥ set logs
dataLogDir=/home/shaka/dep/zookeeper-3.3.6/logs (U H I H )
¥ set server

server.l=hostname:4887:5887 (M ] ) hostname Bk IP)
¥server.2=10.162.219.52:4887:58877
fserver.3=10.163.15.119:4887:58877

¥ add by shaka

# set max client connects

maxClientCnxns=300

(2) Zookeeper [ 2 A H5 A
@O Jazl Zookeeper, AL bin FFTA XAHIHATHR : chmod +x *.

[storm@iZ25fnur5jkZ zookeeper]$ bin/zkServer.sh start

JMX enabled by default

Using config:
/home/storm/streamprocessing/zookeeper/zookeeper-3.4.6/bin/../
conf/zoo.cfqg

Starting zookeeper ... STARTED

@ REHEEEING:

[storm@iZ25fnur5jkZ zookeeper]$ bin/zkServer.sh status

JMX enabled by default

Using config:
/home/storm/streamprocessing/zookeeper/zookeeper-3.4.6/bin/../
conf/zoo.cfqg

Mode: standalone

@ =1k ZK k%

[shaka@iz25fnur5jkZ zookeeper]$ bin/zkServer.sh stop

JMX enabled by default

Using config:
/home/storm/streamprocessing/zookeeper/zookeeper-3.4.6/bin/../
conf/zoo.cfqg

Stopping zookeeper ... STOPPED

@ )3 ZK R

[shaka@iz25fnur5jkZ zookeeper]$ bin/zkServer.sh restart
JMX enabled by default



® 10= Storm ELHTE%

Using config:
/home/storm/streamprocessing/zookeeper/zookeeper-3.4.6/bin/../
conf/zoo.cfqg

JMX enabled by default

Using config:
/home/storm/streamprocessing/zookeeper/zookeeper-3.4.6/bin/../
conf/zoo.cfqg

Stopping zookeeper ... STOPPED

JMX enabled by default

Using config:
/home/storm/streamprocessing/zookeeper/zookeeper-3.4.6/bin/../
conf/zoo.cfqg

Starting zookeeper ... STARTED

(3) ZK M#Iatt Hk N: /zookeeper/quota. Zookeeper % %% 55l J5, k2% Kafka.
© MEM FEk Katka, FaHhl:

wgethttps://www.apache.org/dyn/closer.cgi?path=/kafka/0.8.1.1/
kafka 2.9.2-0.8.1.1.tgz

@ R

[storm@hadoop-nn sbin]$tar -xvf kafka 2.9.2-0.8.1.1.tgz

3. 18 Kafka BYBC B &

(1) Bhic & S0 vim conf/server.properties:

broker.id=0

host.name=yourhostname
zookeeper.connect=zookeeperhostname:2181 A[iE 577 fafic & 2N
[storm@hadoop-nn sbin]chmod +x sbin/*

(2) 2240 & A vim log4j.properties:

log4dj.appender.D.File =

/datal/home/shaka/kafka/kafka 2.9.2-0.8.1.1/logs/debug.log (MUkH I H%,
a3 PR 5 4E)

log4dj.appender.E.File =

/datal/home/shaka/kafka/kafka 2.9.2-0.8.1.1/1logs/error.log (HUkH I H%,

Bl A AR

(3) ff Kafka HX'T, A& sbin Hax, ftfH HIERIEAA . KR5S Katka 53
A start-kafka.sh:

bin/kafka-server-start.sh config/server.properties

(4) mEEETEMEA list-topic.sh:

bin/kafka-topics.sh —--1ist —--zookeeper zookeeperhostname:2181
(zookeeperhostname /% zookeeper #h#& AR % 251 hostname)

(5) HARAPATPUR, Wil svn. # NEET7 0T RE 2 B RPATRUR, 75 ZEREATEIN:

[storm@hadoop-nn kafka 2.9.2-0.8.1.1]$ chmod +x bin/*
[storm@hadoop—-nn kafka 2.9.2-0.8.1.1]$ chmod +x sbin/*

(6) )&z Kafka filz%5:

sbin/start-kafka.sh

.................................................................................................................. > P
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(7) BHEREIEE: jsp-lo

21689 kafka.Kafka (%78 Kafka E.2)53))

4. Kafka #£{E=CE

(1) B topic T /8. T4 FN mykafka:

[storm@hadoop-nn kafka 2.9.2-0.8.1.1]$ bin/kafka-topics.sh --create
—-—-zookeeper localhost:2181 --replication-factor 1 --partitions 1 --topic
mykafka

(2) A .

[storm@hadoop-nn kafka 2.9.2-0.8.1.1]% sbin/list-topic.sh
topic-test-001 B

mykafka

Datacenter-001

AIPLE R, GIEmFEaasd)h, wIHeE I, a1 3 @ mykatka K H—1~%
X, — &

AFESRIEE FEEREZ N IX. 20%0, LAEE Kafka FIPERE.

(3) i3] consumer:

bin/kafka-console-consumer.sh —--zookeeper hadoop-nn:2181 --topic mykafka

(4) )3l producer:
bin/kafka-console-producer.sh ——broker-1ist hadoop-nn:9092 —-topic mykafka

(5) 7t producer ¥m#i AN, & consumer Y %0 H
© HA:

[storm@hadoop-nn kafka 2.9.2-0.8.1.1]$ bin/kafka-console-producer.sh -st
hadoop-nn:9092 —--topic mykafka

SLF4J: Failed to load class "org.slf4j.impl.StaticLoggerBinder".

SLF4J: Defaulting to no-operation (NOP) logger implementation

SLF4J: See http://www.slf4j.org/codes.html#StaticLoggerBinder for further
details.

hello world, kafka!

@ fHath:

[storm@hadoop-nn kafka 2.9.2-0.8.1.1]% bin/kafka-console-consumer.sh
—-zookeeper hadoop-nn:2181 --topic mykafka

SLF4J: Failed to load class "org.slf4j.impl.StaticLoggerBinder".

SLF4J: Defaulting to no-operation (NOP) logger implementation

SLF4J: See http://www.slf4dj.org/codes.html#StaticLoggerBinder for further
details.

hello world, kafka!

5. Kafka N FISCE%

B Web k555 SLBf =4 H A&, SERT 5 A\ 2| Kafka #, JF M Kafka HSERTH 3%, S A
FI| MySQL £ .
Hda PRI E 10-5 Bk



£ 10 = Storm LRSS

O (2 ()

Logger »| topic/katka || Loader RDB

input’kafka output’katka E ARDB

& 10-5 Kafka #IBWERIZE
Logger NAIAALHS, WIFFox:

vim shelllogger.sh

$!/bin/sh

¥ start cmd:

¥ nohup sh shelllogger.sh >> shelllogger.log 2>&1 &
¥ set timer

g getTime=""

function getTime
{

g getTime="date '+%Y%m%d %H:%M:%S'"
}
fgetTime && echo "[$g getTime] [$0:$SLINENO:S$SFUNCNAME] - "
¥ set function B
function crawler
{

int=1

while(( $1nt<=1000000000 ))

do

log="{ \"time local\": \"01/Nov/2015:00:01:01 +0800\", \"remote addr\":
\"182.92.77.57\", \"remote user\": \"-\", \"body bytes sent\": \"5760\",
\"request time\": \"0.005\", \"status\": \"200\", \"request\": \"GET
/Jiayouserver/www/index.php\", \"request method\": \"GET\",
\"http referrer\": \"-\", \"bedy_bytes_sgnt\":\"5?60\",
\"http x forwarded for\": \"-\", \"http user agent\": \"Wget/1.12
(linux-gnu) \" }" - B

let "int++"

echo $log >> access.log

sleep 1s

fusleep 1000

done
}
# main
crawler

Logger fTE[l access.log N 725 HL:

{ "time_local": "01/Nov/2015:00:01:01 +0800"™, "remote addr™: "182.92.77.57",
"remote user": "-", "body bytes sent": "5760", "request time": "0.005",
"status": "200", "request"™: "GET /jiayouserver/www/index.php",

"request method": "GET", "http referrer": "-", "body bytes sent":"5760",
"http x forwarded for": "-", "http user agent": "Wget/1.12 (linux-gnu)" }
{ "time local": "01/Nov/2015:00:01:01 +0800", "remote addr™: "182.92.77.57",
"remote user": "-", "body bytes sent": "5760", "request time": "0.005",
"status": "200", "request"™: "GET /jiayouserver/www/index.php",

.................................................................................................................. > &
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"request method": "GET", "http referrer": "-", "body bytes sent":"5760",
"http x forwarded for": "-", "http user agent": "Wget/1.12 (linux-gnu)" }

Input/kafka 5 H &2 e U EE 2] Kafka #, 35 @14 mykafka:

[root@1Z25fnur5jkZ home] nohup tail -f ../../logger/access.log |
bin/kafka-console-producer.sh —--broker-list hadoop-nn:9092 --topic
mykafka >logs/producer.log 2>&1 &

Output/kafka M mykafka i3 HCE A -

[root@iZ25fnur57kZ home]nohup

/usr/local/streamprocessing/kafka/kafka 2.9.2-0.8.1.1/bin/kafka-console-
consumer.sh —--zookeeper hadoop-nn:2181 --topic mykafka | java
-Djava.ext.dirs=dist:1ib loader.mysgl.Loader > logs/consumer.log 2>&1 &

ALK HE BRI, RIS Bt idsy 'S RDB WALBLH G, FEiIRBEARS.
B TE I TR AR T -

/:‘r'.*.‘

* BRlE S A

*/

BufferedReader reader =

new BufferedReader (new InputStreamReader (System.in));

String input = null;

while ((input=reader.readLine()) != null) {
System.out.println (input);
Loader. load(input) ;

}
reader.close () ;

/T HENE, —THE, Json A, M

public class JsonLine {

private Map<String, String> map = new HashMap<String, String>();
public Map<String, String> et (String line)
try {
map.clear();
/I HEEAFE
map.put ("time local"™, "-");
map.put("remofe_addr", n_m;
map.put ("remote user”, n_m;
map.put ("request"”, m_my;
map.put ("status", n_m .
map.put ("body bytes sent”, m_my;
map.put ("http referer", "-");
map.put ("http user agent”, n_my;
map.put ("http x forwarded for", "-");
/ /AT B
map.put ("location", "-");
map.put ("date”, n_m);
//VEH Json W) EHE
JSONObject logjson = JSONObject.fromObject(line);
Iterator<String> it = logjson.keys();
while (1t.hasNext ()) {
String key = it.next();
String value = logjson.getString(key) ;
map.put (key, value);

}
/ /A EE

map.put ("location", getLocation(map.get ("remote addr")));

--------------------------------------------------------------------------------------------------------------------
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map.put ("date", getDate(map.get["time_local")}};
System.out.println (map) ;

} catch(Exception e) {
System.out.println (e.getMessage());

}

return map;
}
public String getLocatilon (String remote addr) {
Ip2PlaceTool ipt = new Ip2PlaceTool ();
string location = ipt.getIpLocation(map.get ("remote addr")):;
return location;

}

public String getDate(String time) ({
// [19/Jun/2014:10:38:20 +0800]

time = time.replace("[", "").replace("]"™, "").replace(" ", ":");
StringTokenizer splitter = new StringTokenizer (time, "/:");
// get day

String day = null;
if (splitter.hasMoreTokens()) {
day = splitter.nextToken();
}
// get month
String month = null;
if (splitter.hasMoreTokens()) {
JTimer timet = new JTimer () ;
month = timet.MonthAtol (new String(splitter.nextToken()));

}

// get year

String year = null;

if (splitter.hasMoreTokens()) {
year = splitter.nextToken():;

}

// get date

String date = year + month + day;

return date;

}

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

String line = "{ \"time local\": \"16/0ct/2015:15:02:14 +0800\",
\"remote addr\": \"211.157.142.222\", \"remote user\": \"-\",
\"body bytes sent\": \"2102\", \"request time\": \"0.003\", \"status\":
\"200\", \"request\": \"GET B
/Jlayouserver/www/index.php?factory=dream&user=%E5%B8%B8%ES5%BF%$97%E5%86%
9B HTTP/1.1\", \"request method\": \"GET\", \"http referrer\": \"-\",
\"b@dy_bytes_sent\":\"2152\", \"http_x_farwarded_fgr\": A"\,
\"http user agent\": \"Mozilla/5.0 (iPhone; CPU iPhone 0S 8 0 like
Mac OS X) AppleWebKit/600.1.4 (KHTML, like Gecko) Mobile/12A365\" }";

JsonLine ngix = new JsonLine () ;
Map<String, String> res = ngix.et(line);

System.out.println(res);

}
5 MySQL 1) EEA T
| JBATHAT AT

for (int i=0; i<rows.length; i++)
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{
/ /AT AT AT
JsonLine ngix = new JsonLine();
Map<String, String> mapline = ngix.et (rows[i]);
String date = mapline.get ("date");
String time = mapline.get ("time local");

String ip = mapline.get("remote addr");
String location = mapline.get ("location");
String status = mapline.get("status");

String body bytes sent = mapline.get ("body bytes sent");

String request = mapline.get ("request");

String http referer = mapline.get ("http referer");

String http:user_agent = mapline.get["hftp_user_agent"};

String http x forwarded for = mapline.get ("http x forwarded for");

// exec sql

String sgl = "insert into
t nginx access(date,time,1p,location,status,body bytes sent,request,http

referer,http user agent,http x forwarded for) wvalues('" + date+ "', '" +

time + "', '" + ip + F*,'"+—loca€i5h—k"','"?rstatus—r"','"—kbody_bytes_sent
+ "', '™+ request + "','" + http referer + "','" + http user agent + "', '"
+ http x forwarded for + "');"; - B

System.out.println("sgl=" + sql);

ret = gmysqgl.exeSQL DUI (sqgl);

10.3 Storm SCHHAMIE R S;

Apache Storm & — P9t JTIEEY. AN SENEIRTER RS, KR Z F
G FEiE = SCILAL B S b 5508 45

10.3.1  #hik

R R ASE 1) S IF 2504w A B L 22 R Rk Bl o9 — Al 55 TR 17, k2 — A “ SERF R AR 1Y
Hadoop” C.&RNEIR M BN LT REN — I E R,

Storm Wiz (A, A FIXMEK. Storm HILZ AT, TEEHCTFH4ES — 1 HE BB
51l(Queues) MiH 8 4b ¥ 5 (Workers) it 2H B 1) SE IS AL EE X 2%, 3 12 A0 3 28 M JH B BAFITECH — A
HSHEAT B, HEEIERE, KIETH B4 ARSI T — A, HE, XFHE TR
PIRMRPEAR R B4, MM HY RErEE.

Storm & Afi ) 55—k, Github b {7 22 55 7 1000 A . Storm 57 %5 I | Hacker News
WGk 2k, 2012 4F 1 A 7 —/M &, &I Storm 2F 10 M= H 7, B 15 MHF
T RIPE ZAAAMA T = WP Storm, &4 30 XX Storm 37T 15 . EAMER 3
MNHW, WA TRAZE=mHES, T —A KBRS AR 0 H SR 2R A = .

EITRFE AL =55, Storm T 2014 4 9 H 17 H IEZUE AT H 11751

10.3.2 Hfr4fER Storm

Apache Storm 52— MR HT JHEE) . A E) . SERRRTHE RSt . Storm {73 2\
HAEA A AEE A5 5, MXT Hadoop MEALEE, Storm /& SER FJAIALEE . Storm & 5.
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A DA FH 2 FhgmFE1E 5 SCELAL FLZ 4

Storm AR ZHIMEHZG]: L7t EEILERF 2] EetA. /0l RPC, ETL
. Storm HER: BT AL BOMLIE TRPEEAAI A, Storm Zi9 R R
ez 4. ZT 2 MERE.

Storm 4 T IH S BAFFNEHE EH A . Storm Topology ME = IR 44 0. i A0
Bt B4 RoR A B A e R AU SRR TYH B BN A, & U i T B PR ROR .

Storm F Gt /E K E s S s gl ) iz A, ] 10-6 98048 FH B .

. Th
NP rUbicofspiderio 8 E P Weeather O v=sev ALHMD weg'o

rocketfuel 'Y Taobao.com Channel

£ g
pgu[& Alibaba.com Ba @'EE < “Cerner mFu“COmGCt Health Mﬁt Science }HEQChlmPS KLOUT

lﬂggly ™ PREMISE L_FW_.! B5Y QUJHGK'F J.;AL[‘U @ s rublcon Spldt:‘-f io )@EI@

rocketfuel @ 'Y Taobao.com

YAHOO! & sSpotify "YAHQO! Yelp.'k E +:OOYALA M

Flipboard

[£] 10-6 Storm Z%HIH

Storm ZE#E FEH—/> W fi(master node)f—F T/E 1 si(worker nodes)ZH ik, JH I
Zookeeper FEHFHEAT UM

T A IBIT NG G ——Nimbus, AT WM AEEREF T A, DEAES
MR &R . TAEN S FRESET — N5 815 ——Supervisor, H T TAEFRIR, FFE
PR BRIz T TAEFE . A TAEY 582 topology HH— T 4EITT 5L A

10.3.3 Storm RZ%aV4EF S

1. AR

THEAES AIAEZ AR . BEREAUIR 588 L[] JRAT HEAT, SR RUE K9 R .

2. SAIE

{RAE R 55T BN RE B e e Ab B

3. &FEM

Nimbus. Supervisor #5 & TLARANT, AT ELA kill -9 K4t Nimbus A1 Supervisor iFH#E,
RIGEEBTA, FSEEHHIT. 24 Worker LIS, Supervisor 21 E AN E A E

.................................................................................................................. >
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4. XFZMRIZIES
8% 7 FH Java S2H Spout F1 Bolt, i a] FH HAhIE = .
5. XFAMAR
AJTEAR ML — A Storm FERETNRE . HEATAHLIK .
6. =
H ZeroMQ 1E AR ZTH B AF, FRIEH B RE TR #E b HE

10.3.4 Storm &%) T{ENLHI

Storm 7/ 4i$e 22 Topology %] Nimbus, H Nimbus %37 Topology FJAM H ¢, JHid
Zookeeper 73 BL B RTINS, 4% Task Ok.

Zookeeper {7 A3LE#E, Nimbus 77 EC%7 Supervisor HIMT55#5 AN E| Zookeeper [
znode H .

Supervisor il Zookeeper 313 Nimbus 77 M /LS, & HE T H A1) Worker 352 .
Supervisor 3KH Task J&5, JA#I{E5 Worker, 37155 2 [6] 1) iERE .

ML 10-7 Fios.

mE. HEESHALEHE.
NimbusiE B EE S A
SupervisorifEl

123z TopologyZ|
Nimbus FEERBTS, &
& il iR 32
2l Zookeeper

MZookeeperdiEBINimbus 4y
ECRUES, HEEfEWorkeriftie

Hi iTTopologyHyiitig,
1% Z 1 Task

# 1TSpout. BoltE
HRO2E 58

E 10-7 Storm F&ERTIE

{E Storm H1, S FH P23 S5 LS i AL FE )2 4 4 4458 Storm 1) Topology .

— > Topology J& H—#41 Spout ZH1F(H )M Bolt HIF(EHE#1E)iE L Stream
Groupings FEATER T E

Spout: {E— Topology /™ AU E #h i A A, MRIE AL 13 R FH A Topology -

Bolt: 7E— Topology W4 8 Jm TR AT AL HE [y 411

Topology HIth &5 fy & 10-8 Fro.
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' Spout

10.3.5 Storm B934 5E

1 !

£ 10 = Storm SERRESL

= Bolt

10-8 #3RiE)[E (topology HIFRFMNEE#)

(1) B4 4H(Shuffle grouping): FE#L7 & Tuple | Bolt 1JE5, RUEEME S KA
SRR Tuple, W1E 10-9 Ak,

e

BoltA

Tuple

"\

(

. J

%, W& 10-10 Fis.

\_

& 10-9 PEHLS2H

(2) “FEtIr(Fields grouping): R4 T5 € 7B HIEHE L, I, Hlan, RYE user-id
FB, HF user-id B o S22 & B[R —/MES, AN user-id 1) yo4H AT 58 73 & 2 AS [F AT

(’

-

BoltA

Tuple

- N

. _/

10-10 FE724E
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(3) A=/ 4H(All grouping): Tuple #7 5 il 2| Bolt ¥ T A AT5% . IXFp Y 75 ELEE A H
i 10-11 Fiok.

" BoltA | 4 A

BoltB

\_ Y, \_ .
[ 10-11 £ZH48

(4) 4Jai7r41(Global grouping): 4= ¥ #S 71 Bl 2 Bolt i [F]—/ME5
(5) J&/r#i(None grouping): ATA T E IO W 7H . HAET, TodE Tk
Mlord. {Hig#%, Storm JF4EJ5704H 11 Bolts 5% Bolts Bk Spouts 11 [ ‘& 4111 [F] — 2 F2 2: 4

1T (U R AT HE)
(6) H#5rH(Direct grouping): X & —MF )7 4R . JudH A =3 T € Tuple HMF
AN JeH A B AT 55 U

10.3.6 Storm Z%HI2AH

(1) Topology: Storm HizfT i) —/™ 5L W FHFE -

(2) Nimbus: 157 557 B ESS R

(3) Supervisor: %2 Nimbus 73 BCHIMESS, JasiAs IE)E T H A& B Worker ZEFE .
(4) Worker: izfT HARALBEZH A2 ) HERE .

(5) Task: Worker H%&:—"> Spout/Bolt ] ZEFEFK N —> Task.

(6) Spout: fE—7 Topology H ™ A= Y £ 5 it 1T ZH A4 -

(7) Bolt: {E—> Topology H &S ELHE IR 5 $hAT AL BE T AT

(8) Tuple: —KiH BAZIERIEARFIT.

(9) Stream grouping: JH 5140 5%

10.3.7 ##EE S Storm &%

ARERA B ¥5 1 Storm Fi2 4T Storm ZEREITIIP IR

Storm [P A<: apache-storm-0.9.2-incubating .

N % %é Storm FERF I BERE AP 5K .

(1) &4 ZK 58

(2) ‘%% Nimbus 1 Worker H12% I 4k T H .

(3) F#E. f#)E Storm & 1742 5E 3] Nimbus A Worker HIHL &% I«
(4) KECE Storm [ E LA storm.yaml.
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(5) JA %l Storm 1) Nimbus F1 Supervisor 574 i F%
Storm [ ##X {F 45 Python. Zeromq. Jzmq. Zookeeper. L4, RGN %I4T Java,
Geev GHERIEINER,

1. & 3& Storm {kEi &
7F /home/storm/ | :

[storm@iZz25fnur5jkZ dependence]$ mkdir dependence
[storm@iZ25fnur5jkZ dependence]$ more REAME

AR IR SATFA N Storm ARG S A
P]#t 3| dependence H 3k :

[storm@i1Z25fnur5jkZ dependence]$ cd dependence

%k zeromq. jzmq 2% H 3%
% %% zeromq:

[storm@iZ25fnur5jkZ dependencel]$ tar -xvf zeromg-4.0.4.tar.gz
[storm@iZ25fnur5jkZ dependence]$ cd zeromg-4.0.4
[storm@iZz25fnur5jkZ dependence] $./configure
[storm@iZ25fnur5jkZ dependence] $make

[storm@iZ25fnur5jkZ dependence] $sudo make install

7 4% jzmq:

[storm@iz25fnur5jkZ dependence]$cd jzmg
[storm@iz25fnur5jkZ dependence]$./configure
[storm@i1Z25fnur5jkZ dependence] Smake
[storm@iZ25fnur5jkZ dependence] $make install

%% Python 2.6.6(f# [ root 5, HEAMT):
[storm@iZz25fnur5jkZ dependence]yum install python-devel

2. &% Storm

61 2 storm H 3%, FHLPLZEZE Storm:

[storm@iZ25fnur5jkZ shakal$ cd /home/storm
[storm@iZ25fnur5jkZ shakal$ mkdir storm
[storm@iZ25fnur5jkZ shakal$ cd storm

ME M %L Storm 38 H, NS hEA:

wget http://www.apache.org/dyn/closer.lua/storm/apache-storm-0.9.2-incubating/
apache-storm-0.9.2-incubating.tar.gz

fift [ Storm ZZ3& 4,

[storm@iZ25fnur5jkZshakal$ tar -xvf
apache-storm-0.9.2-incubating.deploy.tar.gz

e ¥ PR b A

vim ~/.bash profile
export STORM HOME=/home/shaka/storm/apache-storm-0.9.2-1ncubating
export PATH=$PATH:$STORM HOME/bin

.................................................................................................................. > @
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[storm@iZ25fnur5jkZ shakals$ . ~/.bash profile

& i B ST storm.yaml:

4 ## #4444 These MUST be filled in for a storm configuration
storm. zookeeper.servers:

— "zookeeper-hostnameO1"

¥ - "zookeeper-hostname02"

¥ - "zookeeper-hostname(03"
nimbus.host: "storm-node-01"
storm.local.dir:
"/home/storm/storm/apache-storm-0.9.2-incubating/topology"
ui.port: 8080

Ja 3] Storm(7E I Z |, 5 3l Zookeeper):

[storm@iZ25fnur5jkZ shaka]$storm nimbus &
[storm@iZ25fnur5jkZ shakal$storm supervisor &
[storm@i1Z25fnur5jkZ shaka]$storm ui &

10.3.8 &F Storm Ul

JA 5 Storm Ji, A LLiEIT http://{nimbus host}:8080 1T A, I 10-12 As.
Storm Ul

Cluster Summary

Version Himbus uptime Supervisors Used slois Free slots Total slois Executors Tasks

0.9 2-incubating Em Ts 1 ] 4 4 i 0

Topology summary

Name Id Status Uptime NHum workers Hum executors Hum tasks

Supervisor summary

Id «  Host Uptime Slots Used slois
cddod 57a-0804-455+a04e-a5254 2 32 1bac hadoop 4m 25 4
Nimbus Configuration
Hey =« Value
dev zookesper path tmp/d ev-storm-zookeeper

dipc .childopts -K M TGS
drpc.invocations. port a3

drpc. port 72

10-12 Storm Ul

10.3.9 F5# Storm &£&F

§7 % Storm 17 Al

+5 shaka/storm T B8 76 45— FF 1 S 1) 2 HrHOHLES L.
FoE AR EEN, FOVEILH ZK A Nimbus.

Ml B AR

vim ~/.bash profile

export STORM HOME=/home/shaka/storm/apache-storm-0.9.2-1incubating
export PATH=$PATH:$STORM HOME/bin
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Jii %)) supervisro &) J7 %

[storm@iZ25fnur5jkZ shakal$storm supervisor &

2k, SERERTT Storm [ 23 5E R .
— NEFERE T Storm BLAE &K 1.

10.3.10 Storm Z&ZHVE1ESCER
(1) #F Storm #4714

[storm@hadoop-nn apache-storm-0.9.2-incubating]$ storm help

Commands:
activate
classpath
deactivate
dev-zookeeper
drpc
help
jar
kill
list
localconftvalue
logviewer
nimbus
rebalance
remoteconfvalue
repl
shell
supervisor
ul
version

Help:
help
help <command>

(2) #&4¢ Storm Topology:

storm jar mycode.jar storm.MyTopology argl arg?2

mycode jar s& .7 Topology SEIALISH) JAR £, storm.MyTopology 1) main Jj V% /&
Topology HJA I, argl. arg2 254 main /7152 %]

(3) 4t StormTopology:

[storm@iZ25fnur5jkZ shakal]$ storm list

(4) {571k Storm Topology:

[storm@iZ25fnur5jkZ shakal]$ storm kill {topologyname}

[storm@hadoop-nn apache-storm-0.9.2-incubating]$ storm version
0.9.2-incubating

.................................................................................................................. > &
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10.3.11 Storm WordCount(E RDB)

Ant ZmPEH) Start TFE, FESZH WordCount BhiE, [R]B R o4l B 5 3] MySQL %4
i Erh . Storm fifiA #i 4 it Topology ) 3= ik FEt & 10-13 P .

Bolt

-
.r'-f-' /
~ s
I love storm mt“ £ Bolt
Y
J T~

M
N
)

e

% 2

—— R | om 2
r"-.--':

/ R Bolt L

=,

S

.'jl‘
| use storm |— ?'._K 2 Bolt —

HH‘-.
"

[love 1]
[use 1]

i’
17

& 10-13 Storm #iASn% 1+ Topology HIF EiTiE

Storm 1% Kafka 75 211 JAR £ :

storm-kafka-0.9.2-incubating.jar
kafka 2.9.2-0.8.0-betal.jar
metrics—-core-2.2.0.]jar
scala-library-2.9.2.jar

X JLAS JAR t7E Kafka Tl H H g4k 2. JUAE Storm {7 lib T
1. FEXIE
WordCountTopology.java:

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

//Topology B4
TopologyBuilder builder = new TopologyBuilder ()
builder.setSpout ("spout”, new RandomSentenceSpout (), 1);
builder.setBolt (

"split", new SplitSentence (), 1).shuffleGrouping ("spout");
builder.setBolt ("count", new WordCount (), 1)

.fieldsGrouping ("split", new Fields ("word"));

Config conf = new Config();
conf.setDebug (true) ;
S S =p

1if (args'!'=null && args.length>0) {
conf.setNumWorkers (1) ;
StormSubmitter. submitTopology (
args[0], conf, builder.createTopology()):;
} else { //4rAnABiz
conf.setMaxTaskParallelism(3);
StormSubmitter. submitTopology (
"word-count", conf, builder.createTopology());
}
}
//HH builder. setSpout ("spout"”, new RandomSentenceSpout (), 1) ¥ EEHEmwk
/ /773 A% BE L= AR a7 2
//builder.setBolt ("split"™, new SplitSentence(), 1)
// .shuffleGrouping ("spout™) {8 & 74 J7 % -
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//builder.setBolt ("count™, new WordCount(), 1).fieldsGrouping (
//"split", new Fields ("word")) 1R & HiEStit 5 FIA47E H .

RandomSentenceSpout 1) HAKSZIN -

public class RandomSentenceSpout extends BaseRichSpout ({
SpoutOutputCollector collector;

Random rand;

@Override
public void open (Map conf, TopologyContext context,

SpoutOutputCollector collector) {
_collector = collector;
_rand = new Random() ;

}
@Override
public void nextTuple() {
Utils.sleep(100);
String[] sentences = new String[]
"an apple a day keeps the doctor away",

"four score and seven years ago",
"snow white and the seven dwarfs",

"1 am at two with nature" };

String sentence = sentences[ rand.nextInt (sentences.length)];

_collector.emit(new Values(s@ntence)};

{ "the cow jumped over the moon",

}

@Override

public void ack(Object id) ({}

@Override

public void fail (Object id) ({}

@Override

public void declareOutputFields (OutputFieldsDeclarer declarer) {
declarer.declare (new Fields ("word")) ;

}
}

RandomSentenceSpout JS [ FEAEH, 2R~ AR 7. HoiEZ )Y nextTuple bR
B, AJULESR], SRSV FR SRR P i —Fidx#ITRIE. (EN— T B

1TRIE, T4 N word.
K T ) T HEAT 0 RRAE, A$R1EE T splitsentence py A 5E B «

SplitSentence J<
SplitSentence 1) HARACAL U T -
public static class SplitSentence extends ShellBolt

implements TRichBolt ({

public SplitSentence () {
super ("python", "splitsentence.py");

}

@Override
public void declareOutputFields (OutputFieldsDeclarer declarer) {
declarer.declare (new Fields ("word"));

}

@Override
public Map<String, Object> getComponentConfiguration() {

return null;

}
}

Splitsentence.py AU T :

import storm

.................................................................................................................. > &
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class SplitSentenceBolt (storm.BasicBolt):
def process(self, tup):
words = tup.values[0].split("™ ")
for word in words:
storm.emit ([word])
SplitSentenceBolt () .run()

RIAEE, 1% Python A LLZAEAE N bRt 5 X M AN B A7 8 AT V) oy, AN HEE N
B B E T,
WordCount 5% [ AR SL AL a0 T -
public static class WordCount extends BaseBasicBolt ({
Map<String, Integer> counts = new HashMap<String, Integer>();
@Override

public void execute (Tuple tuple, BasicOutputCollector collector) {
String word = tuple.getString(0);

Integer count = counts.get (word);
if (count == null)

count = 0;
count++;

counts.put (word, count);
collector.emit (new Values (word, count));
JMysgl gmysgl = new JMysdgl () ;

JTimer gtime = new JTimer () ;

String host = "112.126.71.xxx";

String db = "shaka";

String user = "shaka";

String passwd = "teststorm";

int ret = gmysqgl.initConnect (host, db, user, passwd);
if (0 '= ret)

{
System.out.println ("create db conncet error.");

return;
}
String sql = "select count(*) from t stage wordcount where word='"
+ word + "'"; N B
boolean re = gmysqgl.exeSQL Exist (sql);
String updatetime = gtime.getCurrentTime () ;

if (true =— re) {
// BInALEE
sgql = "update t stage wordcount set updatetime='" + updatetime
+ "', count="+count +" where word='"" + word + "'";
} else /{
sgl =
"insert into t stage wordcount (word, count,updatetime) values('"
+ word + "'," + count + ",'" + updatetime + "');";

}
ret = gmysqgl.exeSQL DUI (sql);
ret = gmysqgl.freeConnect();

}

@Override
public void declareOutputFields (OutputFieldsDeclarer declarer) {

/ I~ B B 5 B

declarer.declare (new Fields ("word", "count"));

}

HOA it EEE R XA, BERRATHEAZRE, wRECHFERNSRRE, NE
2 BT B 1A IR
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public class JMysqgl {
//member variables

private Connection conn = null;
public int initConnect (String host, String db, String user, String passwd)

{

try {
String driver = "com.mysql.jdbc.Driver";
String connector = "jdbc:mysqgl://"™ + host + ":3306/" + db

+ "?2characterEncoding=utf-8&allowMultiQueries=
true&autoReconnect=true&failOverReadOnly=false";
//create db connect.
Class. forName (driver) ;
conn = DriverManager.getConnection(connector, user, passwd);
return 0;
} catch (Exception e) {
e.printStackTrace () ;
return 1;

}
}
public int freeConnect ()
{
try {
conn.close () ;
return 0O;
} catch (SQLException e) {
e.printStackTrace () ;
return 1;

}
}
public int exeSQL DUI (String sql)

{
Statement stmt = null;

int ret = -1;
try {
stmt = (Statement)conn.createStatement () ;

ret = stmt.executeUpdate(sqgl):;
stmt.close() ;

} catch (SQLException e) ({
e.printStackTrace ()

}
return ret;

}
public ArrayList exeSQL S(String sql)

{
//set wvariables

ArrayList list = new ArrayList();
Statement stmt = null;
ResultSet ret = null;
//get result
try {
stmt = (Statement)conn.createStatement () ;

ret = stmt.executeQuery(sqgl);
while (ret.next())

{
list.add(ret.getsString(1l) + "," + ret.getsString(2)):;

}
stmt.close () ;

return list;
} catch (SQLException e) {

.................................................................................................................. > &



%"j(ﬁ\aﬁﬂkﬁﬁﬂﬁiﬁﬂ ek

9

—_—

e.printStackTrace () ;

return null;

}
}
public boolean exeSQL Exist (String sql)
{
//set wvariables
ArrayList list = new ArrayList();
Statement stmt = null;
ResultSet rst = null;
boolean ret = false;
//get result
try {
System.out.println(sql);
stmt = (Statement)conn.createStatement () ;
rst = stmt.executeQuery(sqgl);
int count = -1;
while (rst.next ()) {
count = rst.getInt(l);
}
1f(0 == count) { ret = false; } else { ret
stmt.close () ;
return ret;
} catch (SQLException e) ({
e.printStackTrace ()
return false;
}
}

}
J& 5J] topology FE/F:

[storm@hadoop-nn starter]$ storm jar dist/topology-0.0.1.jar

starter.WordCountTopology

2. 5§
Hma A E 10-14 fis.

1l select * from t_stage_wordcount order by count desc;

_u"l. |_|t_stage_wordcount (3x27) .'1

count

word
the
SEVEN
and
over
maoon
cow
jumped
away
doctor
keeps
a
apple
an
day
whit=
SNOW
dwarfs
four

2813
1344
1344
714
719
714
714
712
712
712
712
712
712
712
673
673
673
671

10-14

updatetime

2016-04-09 23:26:28
2016-04-09 23:26:28
2016-04-09 23:26:28
2016-04-09 23:26:20
A16-09-09 23:26:21
2016-04-09 23:26:20
2016-04-09 23:26:20
2016-04-09 23:26:27
2016-04-09 23:26:27
2016-04-09 23:26:25
2016-04-09 23:26:26
2016-04-09 23:26:25
2016-04-09 23:26:26
2016-04-09 23:26:25
2016-04-09 23:26:28
2016-04-09 23:26:28
2016-04-09 23:26:28
2016-04-09 23:26:28

true;

LR E
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10.3.12 Storm WordCount(M Kafka iE£EX##E)

= eodt, 1EEPER A ZBEVLE, &M Katka ()45 %€ topic A HIRELT) .
MEE(R 2 D& 10-15 Frs.

O (2) a

topology 1 RDB

input/kafka ¥ ARDB

& 10-15 #EE

T

h 4

Logger |1 topic/kafka

Topology 14 &1 %

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

TopologyBuilder builder = new TopologyBuilder();

String Zklist = "localhost:2181";

string data topic = "mykafka";

String data zkpaht = "/test/wordcount/model";
String data zkid = "data 1d";

ZkHosts zkHosts = new ZkHoéﬁs{Zklist};
SpoutConfig dataConfig =

new SpoutConfig(zkHosts, data topic, data zkpaht, data zkid);
dataConfig.scheme = new SchemeAsMultiScheme (new StringScheme ());
dataConfig.fetchSizeBytes = 10000000;
dataConfig.bufferSizeBytes= 10000000;

//builder.setSpout ("spout", new RandomSentenceSpout (), 1);
builder.setSpout ("spout", new KafkaSpout (dataConfig), 1);
builder.setBolt ("split", new SplitSentence(), 1)
.shuffleGrouping ("spout");
builder.setBolt ("count"”, new WordCount (), 1)
.fieldsGrouping ("split", new Fields ("word"));

Config conf = new Config();
conf.setDebug (true) ;

if (args !'= null && args.length > 0) {
conf.setNumWorkers (1) ;
StormSubmitter. submitTopology (
args[0], conf, builder.createTopology()):;
}
else {
conf.setMaxTaskParallelism(3);
StormSubmitter. submitTopology (
"s-word-count", conf, builder.createTopology()):

}
Jri &) topology &+

.................................................................................................................. > &



qﬂjf gwﬁyuﬁemmﬂ%ﬁ;e&

[storm@hadoop-nn starter]$ storm jar dist/topology-0.0.1.jar
starter.WordCountTopology

storm jar dist/topology-0.0.1.7jar
starter.WordCountTopologyLoggerKafkaStormMysqgl

Storm UT £ & & 10-16 Fros.

Storm Ul
Topology summary

Hame Id Satus Uptime Hume workers Hum executors Num iasks
S-anrd-cant s-ward-cou-T- 14500 17250 ACTIVE Tmds ] 1 4
Topology actions
HActivate | Deactivate | Pebalance | Kil
Topology stats

Window » Emitted Transferred Completz latency [ms) Fched Fziled
10m 0c 1180 1040 0.0 10

3h Dm 2= 11%0 10441 0.0 120

1d Dh Om 0= 11#0 1440 0.000 320

Al time 1180 144 0.0 120
Spouts (All time)

Id «  Expsutors Tasks Emitied Transferred Complete lataney (ms] beked Failed Last prror
spout 1 1 o0 0o 0000 [ 1]

Solts (All time}

d = Ewecutors Tashks Emitted Transferred Capacity (last 10m) Execute |ateney [ms) Executed Process latency [ms) hehked Failed Last error
_ scher 1 1 ] 1] 0,000 om 180 022 180

count 1 1 fui] B 0815 366,833 120 434.000 120

=plt i 1 B30 B0 0000 0.000 42 38, 000 0 0

10-16 Storm Ul ;&

MySQL %4k FE )iz A7 45 R i 10-17 Fros.

1 select * from t_stage_wordcount order by count asc;

J"I Ij t_stage_wordcount (3=<53) lﬁl

word count updatetime

¥ 92 2016-04-10 00:04:14
“status™ 93 2016-04-10 00:04:16
"0.005%, 93 2016-04-10 00:04:16
“request_time": 93 20156-04-10 00:04: 16
"5760", 93 2016-04-10 00:04:15
"body_bytes_sent™ 93 2016-04-10 00:04:15
“remote_user™: 93 2016-04-10 00:04:15
"182.92.77.57", 93 2016-04-1000:04:15
“remote_addr™: 93 2016-04-10 00:04:15
+0800%, 93 2016-04-10 00:04:15
"01/Nov/2015:00:01:01 93 2016-04-10 00:04:14
“time_local™: 93 2016-04-10 00:04:14
"200°, 93 2016-04-10 00:04:16
“request™ 93 2016-04-10 00:04:17
(linux-grnu)™ 93 2016-04-10 00:04:19
"Wagetf1.12 93 2016-04-1000:04:19
“http_user_agent™ 93 2016-04-10 00:04:19
“http_x_forwarded_for™ 93 2016-04-10 00:04:18
"body_bytes_sent™:"5760", 93 2016-04-10 00:04:18
“http_referrer™ 93 2016-04-10 00:04:18
"GET", 93 2016-04-10 00:04:18
“request_method™: 93 2016-04-10 00:04:18

10-17 MySQL Hiz{T4R

--------------------------------------------------------------------------------------------------------------------
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SIS B 4 2R G AE B At 2 7V 1K RE,  Storm 7R TE BAAL X Ak 2 AW DRk T
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http://hadoop.apache.org/docs/12.6.0/

¥, Hadoop AUBIRTE[M]. 2 hie. KM, Ffice, B dbnt. R HRGE, 2010.
Hadoop #T MapReduce HEZZ YARN 1¥fi#. IBM H &4t [X. 2013.
http://hadoop.apache.org/docs/12.7.2/hadoop-yarn/hadoop-yarn-site/Y ARN .html

Hadoop E #: http://hadoop.apache.org/docs/r2.7.2/

Kafka B ™: http://kafka.apache.org/

Storm B [J: http://storm.apache.org/
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