KRS HIVBIEERStHBase

HBase f&— B A7 @ P RE &5 w] S8 P L 1 ) 871 ) fi 45 09 53 A 2047 i R 48, FIJH HBase
FORTAE Sl AL 85 R A ZE A0 1 i A i B2 . HBase (19 H A5 a2 A7 fiff 40 2K 54
B o ELR Ok U2 ST A P A (0 RS G L A0 R % A B Pl T b T AT B i Y K
LG

5 MapReduce )2 £t Ab BT A HEZL AR , HBase & — 1 LLBEAL T 7] B9 776 ARG &R
BT 9k 4h T HDES ANGEBEHL DS 7] 540 00 Sl B L 3 5 S5 I PR SOR AN 2 R w190k 55
5t. HBase HHYHE L Byte[ JEUH M9 5 AFGE B A X 00 B3 2R 80, SO i1k 2R 4540
b ARG AL B L AR VF Bl A L 20 R B R AR A

A BRI EANG T HBase MR N H 515 50 5C 2 8008 FE A9 X L L 43 304 48 T HBase )i
Yy B  HBase TAEJR 3 Shell #24E 4, IF N4 7% H 1 HBase Zif2 42 0, LA K
9 B S0

5.1 HBase fifih

5.1.1 HBase &1

HBase J& — /> 43 #i 2C 19, 1 [0] 810 09 FF U8 5585 %2 . 1% 2 R R IR T Google B8 3C
“BigTable: — >G5 L EHE 1170 1 A7 REE” . HBase 1Y H br & 40 BEIE % P K 19 %, 7]
DL 2 K 14 7 =20 R R SR B AL B kR 3 10 24T BE A e U7 30 oT 2 A L B
T

HBase #| ] Hadoop MapReduce K A4bH HBase ()i w508 . S 80 s PERE T3 A
ZooKeeper 1 3 [l 55 , S5 B0 AG 8 IRk 55 FR VR 52 5 (8 HDF'S 1 2 i 7 5 (9 I8 )2 76
I G o B B it g i B U A A B 0 . b Ah, b T U7 B 7E HBase b il 47440 40 2, Sqoop
i HBase $24it 7 @& 20 (EHE Y RDBMS %4 5 AT fE . Pig Al Hive 24 HBase #2141 & )21
EBE

5.1.2 HBase $1¢
HBase B4R EU0T .
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(D) BEEK . —ANRWTUAH L1217, EE I,

(2) T3 2 T 1) 81 3 ) 1) A7 it R B 42 ] 5] () ST R 3%

(3) M : XF T K2 (NULL) B8 F:AS & At s ], Rk L 3RAT DL H49 3E 3 Wb

(4) oM, H—ATEAE — 0T DLHEP 19 32 8 F0AT 38 22 19 8, 510 ] DR 98 75 22 3h 245 1
i [l — sk 2 thOR [ 1947 0T LA SRS W] i 571

(5) Bl Z A . QIR 0T LA & X 24 Version (WA . A LK IR A %5 B8 it o
TFRE R At 28 RV H 255 AU 09 OB T RUAS 15 BB, SE 9 A7 A 1) £ 80K 25 s 22, D
HBase HARFEEUE ST 19 N AIUA , YA B0 2 00 2 IR S g . B0 B0 T . 91 4h
Ay 1, BRI — A A 23 8] £7 i AR

(6) %R 8 — . HBase 145 4R 2 DL Byte[ 182 1907 A7

5.1.3 HBase 5&E &G X REIEEITLL

KR BRI (RDBS) M 20 4l 70 40K R B4 K, O 40 —FhaE & s8R & 1 £ 152
B ARG, WH B A ) 68 AL 18 ) BRI ARG R 51 450 L 2 R Vs ) 2R T8I W] D U
T AL JE T H R S 0 TR 52 B A = 45 ML 45

H/ZBEE Web 2.0 N FH AR & e AL G0 i ¢ R B PEC & T & Web 2.0 7K,
TCVSTE R = 9 & 5 T o T 2 7 5 1T 47 Rt R = m] R D D A B 1 O R A PR R S A5 AT 2
AN o DR R B PR 1 S B R I S8 5 1 = 55 L TR 3 80 A s LD . A2 Web 2.0 B AR
WS R XS " . HBase 76 N 19 4E 5¢ 22 £ 2 1 1 B A R0 A T 4% 58 5 32 5008 P8 1) Bl 63
fdi Web 2.0 32 77z @i ], HBase fil RDBMS BX N3 5.1 fis.

#* 5.1 HBase ¥1 RDBMS R %tk

bk I HBase RDBMS
JH P A TR A% 2 45 4 Ak L E 25 1 T 4k

B AT i Bytel L. % A S 45 ¥
AT R AT A [7) K 28 1

IR A R 56 A AL BT SR R I L
P A RUFAFfiff 77 =X

e 5 BAR 16 77 0 $ 1 A0 A
B ST 0045 U 2200 35 ) 5
B 8 ) 2 498 2 T ) 3 A1 X
K

HBase #4F HAT ) 889 1 AL £ 0
BR R AR Wi I 45 45, 0 1% 55 BAG G Bk 08 JE o
Y 2 5 2R ) A A

HBase Jf& 4 T 347 fiff 9 . 554> 51 e #8 1
B AT B JUASSCAE R A7, A [ 51 T /9 3C 1 2 4%
Y

IR A P e T AT AT A Y ST A B
AT 22 03 S8 M A7 A 7 G 23 T

oK ZRHCHR P 30 T LUER X AR [R) 51 A AT A

Ry HBase H A —1&5 . . "
=5l ase A — R B 222 L LB B U T

frig

HBase 75 587 IR 4 507 Wk 00 B 1 i

> ¥ S b I =3 f a4
JCELE I R 2 I B 8 T 1 R A i [EPEN & LU T Y (A &

wagms | o iﬁf%%»ﬂ%*ﬁ%ﬂﬁlﬁﬁ,laﬁw%
ﬁ'éé’ mn/‘i'JLff\z:szﬁ
e R IR AR A 52 BB 1L A
bt A 92 555 K T REGUREBRERAREY R A7 R

0 2 ] Ll A PR
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5.1.4 HBase i Fi7 2

HBase i 51T,

(D WfFEA 2 RMEHE . HBase G &0 M1EA FACE B TACATEUE . 2k A -
Ta EE AT WAL G2 RDBMS W] g2 B 4F e 8. X B A7 250808 7T DAAE — A 45
TRAT BB LA 45 s PT R IH &

(2) WafE T LIRS T AT RDBMS (9% S RE P (Bl an, 510 8 26 8 28 — R 51 V55 .
RAEWIEF ) .

(3) BfEH RS, 8 HDFS 75/0T 5 N EE 45 550 SEAR HIRBIA &
AL

HBase FJ—~4L#1 i & WebTable, —4~PA R 7T URL & 3 88 9 2¢ , H P 40 % TE B AY
T AN DU TE (4 S M (i F R MIME 28 %0) . WebTable 3B % K, 17800 LUK 4290 .
1E WebTable b i#% 22317 H T4t b 38 73 Hr A BT 19 MapReduce 1ML , G218 48 HUM OC Y 4E 1t
5N E IR ) MIME 28850 LA B N TAS R G Ry B b Ja 09 SCAR N 25, (A i,
FAK A 2P LA R) s A7 3 B 0 IR B 7 Bl ATL U 1) - B ML SE BT L i A7 5 8 TP B 7 1) 1)
i 1Y G A DU THT I, 75 8 ST B b 4 3 2 4 Bt AL 15 T) 1) 0 T 4 3 2 Ay T

5.2 HBase Zrigkiny

HBase & —~ K T BigTable i 43 i XU EHE FE & 0% — AT i 09 K 01 A7 6l 1 (A7 7E
HDFS 1) 240 HE P B £, XK R RTIRATH . I (B % 5B & 5 F e [a]
#. HBase MEUEA A A7 H A KA,

A DLKE — ARG — A R WS 5C 2R L3l b A7 5+ 90 (B . 9 BR S A ) —+ I 1] 38
AT DLE A A s . B T HBase J2& 5 A7 i 8500 09, BT LA B 265 AT U2 25 Y

5.2.1 HBase BRI KiF

HBase SZPR Flid — DB 2 48 5 AAE 6 A B 35 L B2k AT B (Row Key) (S iR
(Column Family) .7 R & £ (Column Qualifier) F1B} [8] 8 ( Timestamp) #£47 & 5] , £~ {H &R
JE R R 1 B Bytel ]

1. %

HBase >k J 4 (Table) e 2H U504 . 3% (i A7 A8 20 1, 50 400 53 5 A5 Wk

2. 11

> HBase R i 4 T4T (Row) 2H i, M7 B 478 (Row Key) KAnil . ViR Ty
74 = A= aREH GE BT R R) GE TR DX R T R AT T DU AT
B E L R RK R 64KB, —BORULATHEIM K EEZ N 10~100B, 7 HBase N #847 #
PARAF I I K2 A

3. Bl

—~ HBase #4341 Wi 2 “ % % (Column Family) "I EE G, B A& Fe A 1Y 15 7] 45 1] 2R
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JC. HIET LA R BRI S A, 9RO b 2 J5 8O T LAREAT ik 3 4 i b i
BT, H) 2 BB LA EAE R RIS 48 41 - 1L , score: math I score: English iX B 4~ 3 4R J&
F score XAF Tk .

4. BN 4T

G| B E 45 (Column Qualifier) J& 81 16 i 846 19 &R 51, 5116 FL 1 5040 3 2ot 9] BR 2 7% (5541
AL, BN, person: student, student Bt ] LABEAEX T A% person B)— 3 R E 4T, B h
RS OC T2 A A B . 81 PR E A TR B 2R B — B R - B4 Byte[ ], TE
HBase 1,y 7 I8 A 'E 5 CO R FRA R M S G AE W £F . X & 5 75 HBase JEAS (Y, A
REMEIE L,

5. HoTH

£ HBase F v, i 47 51 5 L 51 BIR 22 A5F 1 (] 8 380 WA > 22 — > BRLIT A% (CelD ™,
B, A {row, column, version} JCZH L& HBase 1 — A HITHE . BLTTHE P I 25 & A
AL O>FIA SR . BT A 0 B B B S B S B Byte[ . B
AR Yo 8 — > A (] 1 s ]

6. Inkin]#Ek

T A BT B DR AT A F] — 1 B8 19 24> JROAS L 3 28 A % FY I 1] 88 ( Timestamp) #E 47
Kol BRI — A IR AT ERAE R gt M BR L8 20O I, HBase #84x Ba X b B 3l 4 O 77
fitt— B, RS AAAE BT A (6] RRCAS 9 25030 e RS T) B 180 1 HE e, BV Ao i) 25CHR 7
B AT . B ] — RO 64 A W] Ll P H OOt W] DL HBase 7E 8088 2 S A B
H 31 .

5.2.2 HBase #{iEiZEIER

T PA—A> T2 5k [ B HBase 2 5L IEIBIAL, 3R 5.2 2 — Kk H R 2= £ R B W
HBase £, 2% SAERATHORME — PR N4, RPAAA 0T A EE: /E LiMing, %
Y7 1001, JEiE B4 100 49 B 2A 4 80 435 “#/E ZhangSan, 245 1002, JE i il 4t 100 4. 5K
ST 90 1. R BB L — AT HE DI RN S R E fF AT R G A AR i) e . BV
it {row key, column family, timestamp} A] DL ME— 1 #f E — DN AFAEE , Bl — > EE Xt .

{row key, column family, timestamp} — value

< 5.2 HBase #iB1ZEME FER
51l 1% “ course”
T %1 #% “Sname” Bt i 2% value
math English
course: math t3 80
1001 course: English t2 100
Sname tl LiMing
course: math t6 90
1002 course: English t5 100
Sname t4 ZhangSan
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5.2.3 HBase BB

fE 2 AL E T, HBase T B RE BT ZTH RN H2EY A Z 0, R
THRET N B AF A 7 2 TS R AR AL BE ¢ FR B RIS AR SR R T AT B A7 A O 2 Xl 2
HBase ML G K R B FE M E T X H), £ 5. 2 J A% 2 15 00 K 76 W 3L i 1 s, A7 6k
BN 5.3 iR BN, #% B Sname Fl course 3X WA~ 81 15 20 B A7 i J@ T Ta] — AN 51 i i
BE SR AR — R, 25 B SN 2 9 A7 66 B null, T 02 A 2 98 A7 A6 L H 2 2 91 SR B 25 3R [l

null {H .
#* 5.3 HBase HIIEMENE —ZF4&R
5l i3 1T # 5 R E & Bom| B value
1002 Sname t4 ZhangSan
Sname
1001 Sname tl LiMing
math t6 9
1002
English t5 100
course
math t3 90
1001
Englih 2 100

5.3 HBase L{EJHR

5.3.1 HBase &%

T X 765 5 0P . HBase 7] 2k il Master/Slave #9757 3t 4770 7 20 & . — R T HDFS
YER R 2B A7 . HBase 192415 A947 19 8 & 58 % 1R K, TIEAFAETE — B HL& bl
R A 5 AT SR AR (X 3R b A AT R AT 0 IX A AT DA i — 4> 43 X, IR A Region, B4
AT R A X E] ) B A 44 . HBase (KR Z5H AN 5.1 PR .

I
1
I
HRegionServer ! HRegionServer
HRegion | HRegion
|
g ED Store [ Mem Store J|[Store ( Mem Store | i ED Store Store
jasi jan) StoreFilef [StoreFile| Storerild Storerid [ : T StoreFilef [StoreFile| Storerild Storeriid [
e e e e | e e e e
—— ' l i —
I
I
] | ]
[ HDFS Client j L *[ HDFS Client )

[ DataNode ] [ DataNode ] [ DataNode ] [ DataNode ]

B 5.1 HBase {E & %1

HDFS
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5.3.2 HBase T{EAHE

1. Client(%% )" %)

w5 ) HBase 82 10, AT DU —Se AR M 22 77 , 5] 0, f5 B ZooKeeper IR 55 %% M
F iR % #% HBase Master(HMaster) 38 U Region(HRegion) fi B {5 &, , 7 )\ HRegion iR 5 #%
(HRegionServer) I S BUHE .

2. Master(HMaster)

H BT ANF Y HRegion I 55 % . L R % 7 3 48 4F HBase B9 7 A o8l 42 A1k 42 17, [+]
B} £ 5¢ HRegionServer A9 % [ 4k PR A1 HRegion B9 Y] 43, 7 HBase £ 7T LI A £ 4
HMaster, SE LR 05 7] M . 6B HMaster 6 57 % R A A

HMaster TJHE :

(1) BB PR ny 5 ek A SRR,

(2) A A Region IR 55 i 2 [8] (14 71 2 5 4

(3) 7E Region 73 R & )5 , 11 57 B % Region B 431 .

(4) X K HE OB R 3 Region IR 45 % 119 Region #H1TiE % .

3. HRegion fil HRegion I}z 55 %%

HRegion J& HBase H1 3 A5 277 it A1 6 48 19 4 1) fe /N B398 BV W] 9 HRegion A LAy
BITEATF ) HRegion IR 55 &% b, {H[7] — 4 HRegion 2 A 2573 21 £ 4~ HRegion IR 5 & -
i, HRegion IR 55 %% i 34 g & 4 ¥ HRegion, 71 3% HRegion W) ¥ 2> #1 4 3. [6 B},
HRegion it %5 #% L J& HBase "1 4% 0 BB HL . 7 5L e 40 Bid 45 A & 19 HRegion, 31 i
PG R . HBase — R I HDFS 18 4 i J2 47 S0P R 46 8 L Region fit 45 5 5
i) HDFS SCPF R Geh 35 s . R HDFS 1B A2 776 . vT DLk HBase #2431 0] S fa
M ECHE A7  HBase H B JF A H 25 804 52 1 70 48 40 % 48 B A /9 D) 68, 0 HDES 7] LA
HBase $2 13X 2637 £ . HRegion % K/Np &), 4K — M A A — 41 HRegion, B & £ i A
Widd A 2, HRegion AWt K, 24 HRegion B HEAN1 1% 15 2] — > BIE (ERIA 256 MB) B 5 &
43 P A HT B HRegion,

4. Store

HRegion 88 I 530 41 AR 9 e /N B G (R OIF R R AA i 9 i /D 59T . HRegion B — 48§
#H 24> Store 4 ., B 4> Store -7 — MK ; B4~ Store L H — 4~ MemStore fl1 0 & £ 4~
StoreFile 4H i » StoreFile £ % HFile, HFile J& HBase H' KeyValue £ i) £ i #% 2, HFile &
Hadoop 1 — #E il #% XS4 . 52BxR I, StoreFile S & X HFile fi 742 2 A1%% , Bl StoreFile JiE )2
W& HFile; MemStore 21 N AE A, StoreFile i 7E HDFS | GBS A% EE MemStore, 24
MemStore # 33 B {5 (BKIN 64MB), W & fil A DL StoreFile 77 A i #%) ., HBase & 4t N &1~
Region IR 5545 BCE T —~ HLog 3, B & —F il 5 20 H @5 (Write Ahead Log) .

A Lyt , HRegion IR 55 %5 /& HBase 20 ARHe 1 Store N J& HRegion k55 #8 A% L .
{54 Store X T F g UK . 454 Store £ &/~ MemStore ZE7 1% T4
StoreFile X4, 4 XA Store 1Y StoreFile U K /N i3 B E I, iZ Store T 7E #Y HRegion
LS B A HRegion, MIMTARIESE A Store #IA &K,
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5. HLog

F Y EEH AR B SEE A MemStore 11,24 MemStore #1124 §if 5 5 4 2 9
A StoreFile H HZFEX AN Al — B F AL HL 84 Z Bl MemStore 28 17 B 404 5t 2
AR, I, HBase i | HLog (—Fh il 5 xX H 8D o i %3 A 58 & 1% B

HBase %K H P 3B 80 200 8 e 9t A H & J5 A4 5ES A MemStore 247, If H H 3
MemStore ZAF XN HEC WS AUEG X EHANEA WIS A#ER .

6. ZooKeeper JIR55 %5

ZooKeeper Ik 55 #i3#  HH 2 £ ML 2 14 B4R A ok 42 1L A2 0 W] S i B W) IR 45 . 7E HBase
55 24 REH & — 1> HMaster fl1Z 4~ HRegion & 45 #% , HMaster 5 &iX > HBase £ ##
RY“ RSB FUHITE HRegion IR 2R AIRZS . {# H ZooKeeper Bt AT LAAE A4 2] X 45,
> HRegion R 55 45 #8 75 B 3] ZooKeeper k4T 1EM . ZooKeeper £ 3L Wi 15 41 HRegion
IR 55 %% B AR ZS IF 38 1 245 HMaster, 2§ 54> HRegion IR 55 #% & 4E il B i, ZooKeeper £33 Al
HMaster,

7t HBase Hif a] D[R I 5 31 2 4 HMaster, X I ZooKeeper AN AEWE 15 Bl 4 37 24 7 4
e AL A A IR 55 IR A, T EL BB 8 35 Bk 1 — A4~ HMaster fE 0“8, X A B8 R4 1
LR, FARIEAEAT AT B 21 508 ME—— 4~ HMaster fE38 17, X AL AR &F b8 62 T HMaster 1
“HL SRR R

TE ZooKeeper LA iR F7EAE T-ROOT-E CRHERE 4 E], Fl T 528 HRegion E 7)) By H
hEAT HMaster B9 M bk, HBase 38 & “ = 2% 54k ” 75 X 38 2] fr & 09 288, % 7 o Al H
ZooKeeper IR % #% I #) ZooKeeper L4/ [l HBase £t . -ROOT-FiL # T. META. #
(7 2 Z 1> HRegion) ) HRegion fi # {7 B .. META. Fic 5% T H 7 846 K HRegion
815 B . HBase BRSS9 =2 U540 & 5.2 iR,

Tablel
META A .
ROOT- _.-"[____ P
ZooKeeper File |- - 4 L -
oolkeeper le =777 Table2
=[] b
_____ — L] \\\______
- = i

B 5.2 HBase LM =E 5

5.4 HBase %3t

T HE I TE Linux R4 % %% HBase,
5.4.1 T Z; HBase

W& 5.3 Brs . 1i A HBase BYE J7 W4k https://hbase. apache. org/, #.i; Download
J7 1) here £ 3% , Bk E A HBase T VU,
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Apache HBase Project ~  Project Information ~  Documentation and APl ~  ASF ~ =

Welcome to Apache HBase™

Apache @ HBase™ is the Hadoop @ database, a distributed, scalable, big data store

Use Apache HBase™ when you need random, realtime read/write access to your Big Data. This project's goal is the hosting of very large tables — billions of rows X millions of
columns -- atop clusters of commodity hardware. Apache HBase is an open-source, distributed, versioned, non-relational database modeled after Google's Bigtable: A Distributed

Storage System for Structured Data @ by Chang et al. Just as Bigtable leverages the distributed data storage provided by the Google File System, Apache HBase provides Bigtable-
like capabilities on top of Hadoop and HDFS.

Download

Clxuwnload Apache HBase™
Features

« Linear and modular scalability.

« Strictly consistent reads and writes.

+ Automalic and configurable sharding of tables
Hbase 4baéREIaN  failover support between RegionServers.

B 5.3 HBase EAFER

HBase N # BT WA 5. 4 i/~ . 7l LLE B £ 4~ HBase MiA . BT HBase AT
PLVEEL Hadoop M9 MiAS . HBase 2. 5. 5 27 H §if o] LAVE it Hadoop 3. 2. 4 WA, ztx%@ﬁ;u
HBase 2. 5.5 MAANE N LR E A, s bin 554, Bk4% 3 hbase-2. 5. 5-bin. tar. gz F %
S 5.5 FiR,

Apache HBase Project - Project Information ~  Documentation and AP ~  ASF ~ b

Downloads

The below table lists mirrored release artifacts and their associated hashes and signatures available ONLY at apache.org. The keys used to sign releases can be found in our
published KEYS @ file. See Verify The Integrity Of The Files @ for how to verify your mirrored downloads.

Releases

Version Release Date  Compatibility Report Changes Release Notes Download Notices

3.0.0-alpha-4  2023/06/07 3.0.0-alpha-4vs200 @ Changes @ Release Notes @  src @ (sha512 @ asc @)
bin @ (sha512 @ asc @)
client-bin @ (sha512 ¢ asc §)

Testing only, not production ready

255 2023/06113  255vs254@ Changes @ Release Noles @  sic @ (sha512 @ asc @) stable release
(sha512 @ asc @)
Thient-bin @ (sha512 @ asc @)
hadoop3-bin @ (sha512 @ asc @)
hadoop3-client-bin @ (sha512 @ asc @)

2447 2023/04/06  2417vs24.16 @ Changes @ Release Notes @  src @ (sha512 @ asc @)
bin @ (sha512 @ asc @)
client-bin @ (sha512 @ asc @)

Connectors

Version Release Date Compatibility Report Changes Release Notes Download Notices v

E 5.4 HBase T H
TEE 5.5 W, By SO 4 B hbase-2. 5. 5-bin. tar. gz T 3%,

News About ~ Make a Donation ~ The Apache Way ~ Join U Downloads - 2
APAC H E . COMMUNITY-LED DEVELOPMENT "THE APACHE WAY"
SFTwARE ¥ T
Projects ~ People ~ Community ~ License ~ Sponsors ~

We suggest the following site for your download

Alternate download locations are suggested below.

Itis essential that you verify the integrity of the downloaded file using the PGP signature (-ase file) or a hash (.md5 or .sha* file)

HTTP

apache. 5.5/hbase-2.6.5-bin tar.gz

BACKUP SITE

apache. 5.5/hbase-2.6.5-bin tar.gz

VFRIFY THF INTFGRITY NOF THF Fll FS =

5.5 hbase-2. 5. 5-bin. tar. gz T2 T H
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MR T R B4 kI Em, v 22 H A A0 T 38085 .
5.4.2 Z3E HBase

1. fi#)E HBase JE4i{u
T # 19 HBase 30 2 E 48 o #% 20, 75 B X HBase CHF M . tar iy &, X
hbase-2. 5. 5-bin. tar. gz ft [k . Zimb A

tar - zxvf hbase—2.5.5— bin. tar.gz

2. BtF HBase HAEEAS 1
$ HBase M9 & B4R B ) Linux R84 SCF B, K 5.6 s, vi a4, %
~ /. bashrc #i%E, LA .

vi ~/.bashrc

+ root@xiaor-VirtualBox: /home/xiaor/luxm/opts x

(base) root@xiaor-virtualBox:/home/x1aor/luxm/opts# _

B 5.6 fERHviam<%iE~/. bashre X

HEA vi g, 7E ~ /. bashre X REATER N HBase 46 40, A% fif J& 48 (UL 32 Br g &
B R UE) N 5.7 PR,

+ root@xiaor-VirtualBox: /home/xiaor/luxm/opts x

# Alias definitions.

# You may want to put all your additions into a separate file like
# ~/.bash_aliases, instead of addin? them here directly.

# see /usr/share/doc/bash-doc/examples in the bash-doc package.

if [ -f ~/.bash_aliases ]; then
= . ~/.bash_aliases
i

# enable programmable completion features (you don't need to enable
# this, if it's already enabled in /etc/bash.bashrc and /etc/profile
# sources /etc/bash.bashrc).

#if [ -f /etc/bash_completion ] & ! shopt -oq posix; then

# /etc/bash_completion

#Fi

export DISPLAY=:0.0

export JAVA_HOME=/home/xiaor/Tuxm/opts/jdkl.8.0_361

export JRE_HOME= /home/x1aor/1uxm/opts/]dk1 8.0_361/jre

export CLASS_PATH=. :$JAVA_HOME/1ib/dt.jar :$JAVA_HOME/1ib/tools. jar : $JRE_HOME/1
export PATH=$PATH: SJAVA HOME /bin:$JRE_HOME/bin

export SCALA_HOME=/home/xiaor/luxm/opts/scala-2.13.11

export PATH=$PATH:$SCALA_HOME/bin

export PATH=/root/anaconda3/bin:$PATH

export MAVEN_HOME=/home/xiaor/luxm/opts/apache-maven-3.9.0

export PATH=$MAVEN_HOME/bin:$PATH

export HADOOP_HOME= /home/x1aor/1uxm/opts/hadoop 2204

export PATH=$PATH:$HADOOP_HOME/bin

export PATH=$PATH:$HADOOP_HOME/sbin

export HADOOP_MAPRED_HOME=$HADOOP_HOME

export HADOOP_COMMON_HOME=$HADOOP_HOME

export HADOOP_HDFS_HOME=$HADOOP_HOME

export YARN_HOME=$HADOOP_HOME

export HADOOP_COMMON_LIB_NATIVE_DIR=$HADOOP_| HOMEf11b/naE1ve

export HBASE_HOME= /home/x1aor/1uxm/opts/hbase Zen
export PATH=$PATH:$HBASE_HOME/bin

5.7 TE~/.bashre X4 /N HBase IR JE B 12
i B P 2

export HBASE HOME = /home/xiaor/luxm/opts/hbase - 2.5.5
export PATH= $ PATH: $ HBASE_HOME/bin

4 58 UG L A8l 5.8 TR, FRHRAT source fir AT I AR TG 7E 2 28 o r B AR R
LN
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source ~/.bashrc

+ root@xiaor-VirtualBox: /home/xiaor/luxm/opts X

|(base) root@xiaor-virtualBox: /home/xiaor/Tuxm opts#isource ~/.bashrc h

5.8 {#H source 5 & £~ /. bashre

%~ /. bashre X )G, Hi A “hbase version” ¥ 2t HBase MR A<, i &8 HBase 3 55745 i
EECE I A 5.9 BT, ARk A

hbase version

v i i / i n/opts X 4
(base) root@xiaor-virtualsox:/home, x1aor/1uxm7op(s#l§§ase ver51oni

/home/xiaor /Tuxm/opts/hadoop-3.2.4/1ibexec/hadoop-f - e ne 2401: HADOOP_ORG.APACHE. HADOOP . HBASE. UTIL.GETJAVAPROPERTY_USER: bad sub;
stitution

/home/xiaor /Tuxm/opts/hadoop-3.2.4/Tibexec/hadoop-functions.sh: line 2366: HADOOP_ORG.APACHE.HADOOP. HBASE. UTIL.GETJAVAPROPERTY_USER: bad sub
stitution

/home/xiaor /Tuxm/opts /hadoop-3.2.4/1ibexec/hadoop-functions.sh: Tine 2461: HADOOP_ORG.APACHE.HADOOP. HBASE. UTIL.GETJAVAPROPERTY_OPTS: bad sub
stitution

SLF43: Class Bath contains multiple SLF43 bindings.
SLF43: Fougd 1?(11»? in [jar:file: /home/x1aor/1uxm/opt5/hadoop 3.2.4/share/hadoop/common/1ib/s1f4j-reload4j-1.7.35.jar! /org/s1f4j/impl/stati
cLoggerBinder. c

SLF43: Found binding in [jar:file:/home/xiaor/luxm/opts/hbase-2.5.5/1ib/client-facing-thirdparty/log4j-s1f4j-imp1-2.17.2.jar! /org/s1f4j/impl
/staticLoggerBinder. c1ass}

SLF431: See httg / /vowvi. 51f4; org/codes. html#multiple_bindings for an explanation

f inding is of type [org.s1f4j.impl. ReWoad4]LoggerFactory5’

HBase 2.5.

L epository g1t //buﬂdbux '\uca'ldomam/home/apurte'l'I/tmp/RM/hbase revision=7ebd4381261fefd78fc2acf258a95184f4147cee

compiled by apurtell on Th DT

Fromdsuurcef\ﬂth checksum Cf3b254&386082209C1b42609eﬁaf98d84af8804d094bd8b90&b07d4684d4l)aef2(39(30(25d(35206b6011843256d0618878(2547fd4834ce
5744d3417e4f49

& 5.9 1§ F hbase version # ZF HBase AETEHWEEE TR

WA CE L), 7T LA $) HBase MRIAS : 2.5.5,

3. ACFL HBase &4 L1k

HBase ¥ 3548 it B AL D) 5 . 0 75 BBl B HBase B R 500

HBase A = Fia 78X BHLBIA Ph 43 A B o0 A a2, B 222 26 B A A 2R
2., TEZLEE HBase A, 54 JDK 1.8 L) F .Hadoop 2.7 VA FE 2342 %] Linux &%t |,

i FH vi A Bl B hbase-env. sh, U #4552 . ﬁ@fdﬁﬁ % /conf/, UNFE 5.10 FrR ., Y4 Hl
Y i T 4% 452 2 . /home/xiaor/luxm/opts/hbase-2. 5.5/, i A

vi /home/xiaor/luxm/opts/hbase — 2.5.5/conf/hbase — env. sh

+ root@xiaor-VirtualBox: /home/xiaor/luxm/opts/hbase-2.5.5/conf X

(base) root@xiaor-virtualsox| /home/xiaor/Tuxm/opts/hbase-2.5.5/conf§ T1
total 60
drwxr-xr-x 2 root root 4096 1§ 22 2020 ./

drwxr-xr-x 8 root root 4096 65 19 11:16 ../

-rw-r--r-- 1 root root 1811 1§ 2020 hadoop metr'lcsz hbase.properties
-rw-r--r-- 1 root root 4773 15 =

-rw-r--r-- 1 root root 12740 68

-rw-r--r-- 1 root root 2249 15

-rw-r--r-- 1 root root 2433 65 19 11:19 hbase site. xm1

-rw-r--r-- 1 root root 1245 15 22 2020 log4j2-hbtop.properties
-rw-r--r-- 1 root root 5746 15 22 2020 log4j2.properties

-rw-r--r-- 1 root root 10 1§ 22 2020 regionservers
(base) root@xiaor-virtualBox:/home/xiaor/luxm/opts/hbase-2.5. 5’conf#lv‘| /home/xiaor /Tuxm/opts/hbase-env. shl

& 5.10 vi B2 E hbase-env. sh 3

WK 5. 11 7R, 94’8 hbase-env. sh A .

export JAVA_HOME = /home/xiaor/luxm/opts/jdkl.8.0_361
export HBASE CLASSPATH = /home/xiaor/luxm/bigdatas/opts/hbase — 2.5.5/conf
export HBASE MANAGES_ZK = true

M4 vi T H- B & hbase-site. xml, SR AR 76 i R B A2 1Y conf HRF . AN 5. 12
Jiis . i

vi /home/xiaor/luxm/opts/hbase — 2.5.5/conf/hbase — site. xml
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/home/xiaor/luxm/op 25.5/conf x
#export OPENTELEMETRY_JAVAAGENT_PATH=

"OTEL_FOO_EXPORTER ", required. Specify an Exﬂorter implementation per signal type. HBase only
makes explicit use of the traces signal at this time, so the important one is

"OTEL_TRACES_EXPORTER’. Specify its value based on the exporter required for your tracing

environment. The other two should be uncommented and specified as "none’, otherwise the agent

may report errors while attempting to export these other signals to an unconfigured destination.
https://github. com/open-telemetry/opentelemetry-java/tree/vi.15.0/sdk-extensions/autoconfigure#exporters
#export OTEL_TRACES_EXPO
#export OTEL_METRICS_EXPORTER="none
#export OTEL_LOGS_EXPORTER="none"

e e e

"OTEL_SERVICE_NAME', required. specify "resource attributes”, and specifically the ‘service.name’,
as a unique value for each HBase process. OpenTelemetry allows for specifying this value in one

of two ways, via environment variables with the "oTEL_~ prefix, or via system properties with the
“otel.” prefix. which you use with HBase is decided based on whether this configuration file is
read by a single process or shared by multiple HBase processes. For the default standalone mode

or an environment where all E[)rocesses share the same configuration file, use the ‘otel” system
properties by uncommenting all of the "HBASE_F0O_OPTS  exports below. when this configuration file
is being consumed by only a single process -- for example, from a systemd configuration or in a
container template -- replace use of "HBASE_FOO_OPTS" with the standard "OTEL_SERVICE_NAME  and/or
“OTEL_RESOURCE_ATTRIBUTES  environment variables. For further details, see

https://github. com/open-telemetry/opentelemetry-java/tree/v1.15.0/sdk-extensions/autoconfigure#opentelemetry-resource
#export HBASE_CANARY_OPTS="${HBASE_CANARY_OPTS} -Dote'l.resuurce.attributes:service.name:hbase—sanary"

e e e e e e e e

#ex| {HBASE_HBCK_OPTS} -Dotel.resource. attributes=service.name=hbase-hbck

#ex ${HBASE_HBTOP_OPTS} -Dotel.resource.attributes=service.name=hbase-hbtop”
#ex| ${HBASE_JSHELL_OPTS} -Dotel.resource.attributes=service. name:hbase—jsge'l i
#ex| ${HBASE_LTT_OPTS} -Dotel.resource.attributes=service.name=hbase-loadtesttool”
#ex| ${HBASE_MASTER_OPTS} -Dotel.resource.attributes=service.name=hbase-master”

#export HBASE_PE_OPTS="${HBASE_PE_OPTS} -Dotel.resource.attributes=service.name=hbase-performanceevaluation”

#export HBASE_REGIONSERVER_OPTS="${HBASE_REGIONSERVER_OPTS} -Dotel.resource.attributes=service.name=hbase-regionserver”
#export HBASE_REST_OPTS="${HBASE_REST_OPTS} -Dotel.resource.attributes=service.name=hbase-rest”

#export HBASE_SHELL_OPTS="${HBASE_SHELL_OPTS} -Dotel.resource.attributes=service.name=hbase-shell”

#export HBASE_THRIFT_OPTS="${HBASE_THRIFT_OPTS} -Dotel.resource.attributes=service.name=hbase-thrift"”

#export HBASE_ZOOKEEPER_OPTS="${HBASE_ZOOKEEPER_OPTS} -Dotel.resource.attributes=service.name=hbase-zookeeper"

#
# JDK11+ Jshell

# Additional arguments passed to jshell invocation
£ HBASC JSHCIl _ADCS " .crartun DCCAINT -tup hbase_startup. jsh”

export JAVA_HOME=/home/xi aor/'luxm/o["ts/jdkl. 8.0_361
export HBASE_CLASSPATH=/home/xiaor/luxm/bigdatas/opts/hbase-2.5.5/conf
export HBASE_MANAGES_ZK=true

B 5.11 #47%8 hbase-env.sh A&

v i i h iaor/luxm/opts/hbase-2.5.5/conf X
r
|(base) TOOt@x1aor-virtualBox:/home/xiaor/luxm/opts/hbase-2.5.5 c‘o?#l vi /home/x1aor /Tuxm/opts/hbase-2.5.5/conf Fﬁase—sne.xml

5.12 vi fit & hbase-site. xml

K 5.13 78, Bt & hbase-site. xml %A

+ root@xiaor-VirtualBox: /home/xiaor/luxm/opts/hbase-2.5.5/conf x

* Unless required by applicable Taw or agreed to in writing, software
* distributed under the License is distributed on an "AS IS" BASIS,
* WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
* see the License for the specific language governing permissions and
* limitations under the License.
®
-
<configuration>
The following properties are set for running HBase as a single process on a
developer workstation. with this configuration, HBase is running in
"stand-alone” mode and without a distributed file system. In this mode, and
without further configuration, HBase and ZooKeeper data are stored on the
local filesystem, in a path under the value configured for “hbase.tmp.dir’.
This value is overridden from its default value of °/tmp’ because many
sxstems clean '/tmp® on a regular basis. Instead, it points to a path within
this HBase installation directory.
Running against the ‘LocalFilesystem’, as opposed to a distributed
filesystem, runs the risk of data integrity issues and data loss. Normally
HBase will refuse to run in such an environment. Setting
"hbase.unsafe.stream. capability.enforce’ to “false® overrides this behavior,
permitting operation. This configuration is for the developer workstation
only and __should not be used in production!__
See also https://hbase. apache. org/book. html#standalone_dist
<propert
<name>hbase. rootdir</name>
<value>hdfs://192.168.56.111:9000/hbase</value>
</property>
<propert
<name>hbase. cluster.distributed</name>
<value>true</value>
</property>
<propert
<name>hbase. unsafe. stream. capability. enforce</name>
<value>false</value>
</property>
<propert
<name>hbase. zookeeper. quorum</name>
<value>192.168.56.111:2181</value>
<£Erogerty>
</contiguracion>

& 5.13 B E hbase-site. xml A&
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< configuration>
< property >
< name > hbase. rootdir </name >
<value> hdfs://192.168.56.111:9000/hbase </value >
</property >
< property >
< name > hbase. cluster. distributed </name >
< value > true </value >
</property >
< property >
< name > hbase. unsafe. stream. capability. enforce </name >
< value > false </value >
</property >
< property >
< name > hbase. zookeeper. quorum </name >
<value>192.168.56.111:2181 </value>
</property >
</configuration >

it B 5E UG » HBase A9Eh 43 7 2088 2 22 25 58 Al
5.4.3 3371 HBase

B 6 h 3 Hadoop B HDFS AR 55 . TR 5. 14 fras, XX B B 226 Hadoop Y sbin 42T
B F]~/. bashrc FIRIEA T path |, Kimhi A .

start — dfs. sh

v i i i n/opts/ 25.5/conf x q

(base) root@xiaor- v1rtua1sox /home/x1aor /Tuxm/opts/hbase-2.5.5/ conf1 start-dfs. s |

Starting namenodes on [192.168.56.111]

starting datanodes

starting secondary namenodes [xiaor-virtualBox]

2023-09-11 15:03:37,685 WARN util.NativecodeLoader: Unable to load native-hadoop library for your platform... using builtin-java classes whe

re applicable
(base root@xiaor-virtualsox:/home/xiaor /Tuxm/opts/hbase-2.5.5/ cnnf«
96

3239 Namenode
3597 |secondaryNameNode
3390 [patanode

(bas T TOOTEXTROr=vTTThalBox: /home/xiaor /Tuxm/opts /hbase-2. 5. 5/conf# I

E 5.14 /&3 Hadoop K9 HDFS R %
SR )5 J2 3 HBase, il 33 F SCHEC 2 HBase B3R E: 45 8, 7] 41 HBase i bin %43 B &
B F|~/. bashrc B EEAE & path F,U0E 5.15 i, Lumf A .
start — hbase. sh

+ root@xiaor-VirtualBox: /home/xiaor/luxm/opts/hbase-2.5.5/conf X
(base) root@xiaor-virtualBox: /home/x1aor /Tuxm/opts/hbase-2.5. 5rconf#| start-hbase. shi
Jhama /v anr /Tuvm /ante /hadann_2 2 4 /1ihavar /hadaan_fincrtrinne ch T4ina ~

5.15 J33Zh HBase IR

WK 5. 16 s, @it jps .y S & A/ HBase H =1 ##: HMaster, HRegionServer 5
HQuorumPeer, i HBase 23131, KimiA .

jps
HBase 3 #hJ5 , 7 LI EH #3E A HBase f) Shell F0a1, (N 5. 17 iras, ZLmbi A -
hbase shell

HBase Shell B i 5. 18 fizws X B ] I F] HBase A2 #:/F HBase.
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e B R .2 LI B e e By o o ™
(base)_rog aor-yirtualsox:/home/xiaor /Tuxm/opts/hbase-2.5.5/ conf#

4353
4355 HMaster
€

B 5.16 jps #Z HBase 2 & B IR IH

+ root@xiaor-VirtualBox: fhome/xiaor/luxm/opts/hbase-2.5.5/conf X
|(base) root@x‘laor V1rtua‘lsox /home /x1aor/ 1uxm opts hbase 2 5 S conf#l hbase shel I

B 5.17 i# N\ HBase #J Shell R H

+ root@xiaor-VirtualBox: /fhome/xiaor/luxm/opts/hbase-2.5.5/conf x

[Rbase:002:0>
hbase:003:0>

hbase:004:0>
hbase:005:0>
hbase:006:0>
hbase:007:0>
hbase:008:0>
hbase:009:0>
hbase:010:0>

5.18 HBase B Shell &

5.4.4 =<7 HBase
i 5. 19 Fis, XM HBase IR %5 . H stop-hbase. sh, &k A .

stop — hbase. sh

v iaor-Virtual /hi i luxm/opts/hbase-2.5.5/conf ><7

| (base) root@xiaor-virtualBox:/home/xiaor/Tuxm/opts/hbase-2.5. S.'com‘#l stop-hbase. sg

& 5.19 3%[# HBase R &

XM G, L imbi AN jps, BF & BB FTE HBase ) =43k 2. HMaster, HRegionServer
5 HQuorumPeer, RN, ULH HBase XM 3.

5.5 HBase 1

HBase 241t T % FAY Shell fiv 4, 1 H X R, &5k, FE G 3 HDES Al
HBase ##2; SR)5 , fEX %%J/\“hbase shell”ar 2 BT ik A Shell 385,

5.5.1 HBase RIRIE

1. create: @It
(D fEE#E student_1, 3% R Sname, SITEM A S 5 (HH 24 F 0] DLAEME T 5 IR
Ric ) . S F,

hbase > create 'student 1', {NAME => 'Sname', VERSIONS => 1}

(2) B#E L student_2, = AFIHE 45 Sname, gender,score, 2 U,
hbase > create 'student 2', {NAME => 'Sname'}, {NAME => 'gender}, {NAME => 'score'}
S AR A B A A GRERED

hbase > create 'student 2', 'Sname', 'gender, 'score'
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(3) B3 student 3, B FARYE 7> B 3% HexStringSplit 70 AifE 5 > Region B, i3 I0TF,
Hbase > create 'student 3', 'Sname', {NUMREGIONS => 5, SPLITALGO => 'HexStringSplit'}
(40 IR student_4,$8E V43 AT 2 WF

hbase > create 'student 4', 'Sname', {SPLITALGO => ['10','20', '30', '40']}

2. alter: & ANHEAX

(1) 15 student_1 FEINFNE gender, SR,

hbase > alter 'student 1', NAME => 'gender'

(2) MIBEFE student 1 FEJH K gender, ir SR,

Hbase > alter 'student 1', NAME => 'gender', METHOD => 'delete'

(3) WAEK student_1 T Hif KNy 128MB, i S WF .
hbase > alter 'student 1', METHOD => 'table att', MAX FILESIZE => '134217728'
LA A, 1342177287 F R F T, 128MB 4T 134 217 728B,
3. list: A1} HBase P i E£E 8

hbase > list

4. count: ZEilEhgfri

LU A0 i 2 G213 student_1 94748,

hbase > count 'student 1'

5. describe: I /R EMAHAE B

A LU AR 4 @R % student 1 I9fFH .

hbase > describe 'student_1'

6. enable/disable. ¥ 3478
AT DL R Al R o TR

hbase > disable 'student 1'

Ak,

hbase > enable 'student_1'

7. drop MIBR#
T BR B A~ Z Rl b A %R TERL . Bl M ERSR student_1.,

hbase > disable 'student 1'
hbase > drop 'student_1'

8. exists: FIWi& It Bk
exists: FIWiRIEEFLE,
FIWT % student_1 JEBAFAE

hbase > exists 'student 1'
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9. exit: RN
iB i HBase Shell:

hbase > exit

5.5.2 HBase ZIER1E

1. put: [ A7 BIHE RS SRS i &odis

0] student 2 FATEE R 1001 S )4 M score: math B X 1 (1 A JC A% F I8 0 88 4
80, B[R] B 1% o 1234 AR E BN IR G M FT A | 5 1970 4F 1 H 1 H E W2 FME
Z AR B E B AT .

hbase > put 'student 2', 1001, 'score:math', 80,1234

2. get: WXEHTE AR ATHE . H I Al I [ Y0 RIS 508 AR 15

HTA%
(1) 3R1EF student 2 F758 1001.% score: math. B} [B] ¥ [l [ tsl,ts2].4 P BRAR B9 %X
RN 1N

hbase > get 'student 2','1001', {COLUMN = >'score:math', TIMERANGE =>[tsl, ts2], VERSIONS =>4}
(2) A8 3L student 2 . F74E 1001.%1 score: math Fl score: English F %8s . iy 2 °F

hbase > get 'student_2', '1001', 'score:math', 'score:English'

3. scan: PN LM LG L

] Pl if TIMERANGE, FILTER, LIMIT, STARTROW , STOPROW, TIMESTAMP
MAXLENGTH ,COLUMNS,CACHE ¢ BR % It it 2290 % 1) 5

(1) WYEFES. META. ”.%] info:regioninfo F M E . ST,

hbase > scan '. META. ', {COLUMNS => 'info:regioninfo'}

(2) W% 3 student_1.% score: English. i [8] {5 Bl & [ 1303668804, 1303668904 | 1Y %X
ST,

hbase > scan 'student 1', {COLUMNS = > 'score: English', timerange = > [1303668804,
1303668904]}

4. delete: B $5 @ B0 oo k& 10 £
Mk 32 student_1.47 1001 .51 % Sname . Bf[H BN ts1 FIOEGE . G4 WF.

hbase > delete 'student_1', '1001', 'Sname', tsl

5.6 HBase Z3fi:n

5.6.1 HBase & F Java API

5 HBase ¥ A7 % 45 FEAH )C B9 Java API F %43 %5 Admin. HBaseConfiguration.
HTableDescriptor, HColumnDescriptor. Put, Get, ResultScanner. Result, Scan, LT i} fi#



FE5E KHESHEEEFERAHBase @

XK R S W Tk
1. org. apache. hadoop. hbase. client. Admin
public interface Admin J&—4E 1T, W2 3 3 A Connection. getAdmin() J5 ik, 1%
— LR S, % O TS B HBase X008 R0 RAG 2 GBI 3R VM BR 3R (91 10 3R
T feff A AL B TT R U N SN B 3R 0 81 T A L LR A HBase BB ATIRASSE, W3R 5. 4 PR,
F5.4 Admin EAMEERZE

Vil % Ih BE
void addLol'umn(TableName tableName, ColumnFamilyDescriptor A~ B2 75 1 22 T VR 1
columnFamily)
void closeRegion(String regionname, String serverName) F ] Region
void createTable(TableDescriptor desc) A 7 %
void disableTable(TableName tableName) fii TR
void deleteTable(TableName tableName) M B3 22
void enableTable( TableName tableName) i A %%
boolean tableExists(TableName tableName) Kt £ R BAAE
HTableDescriptor[ | listTables() LI
void abort(String why, Throwable e) 21k R 55 25 B g
boolean balance() 1 2 ) 1y

2. org. apache. hadoop. hbase. HBaseConfiguration
M T HBase RYBCEAR R AN3R 5.5 PR,
% 5.5 HBaseConfiguration 2§ E E 7%
Bk I #e
Configuration create() 1 FH 3R IA B9 HBase fic & 3C {44 # Configuration

Configuration addHbaseResources(Configuration conf) | [a] 24§ Configuration ¥l conf H1 (Y AL & 15 B

void merge(Configuration destConf, Configuration srcConf) | & ¥} Configuration

3. org. apache, hadoop. hbase. client, Table
public interface Table $2 0 2% F] Connection. get TableO) & [B— NS 4L X %, %
O M T 5 HBase #47H0 (5 . 2L T 8 HTablePool %45, W5 5. 6 fis .,
5.6 Table EOMEER X

;] i Ih BE
void close() R A BEUR
void delete(Delete delete) T 15 48 22 B BRI A% BUAT
boolean exists(Get get) KA Get X448 € 5 & A F1E
Result get(Get get) MNHE RE AT 0 BRTTAS v IORS A I 9
void put(Put put) ) & TR R INE

ResultScanner getScanner(byte[ ] family)
ResultScanner getScanner(byte[ | family, byte[ ] qualifier) 18 ResultScanner 22 i
ResultScanner getScanner(Scan scan)
HTableDescriptor getTableDescriptor() A YR £ A% 1) HTableDescriptor X} 42
TableName getName() Y HT R 4
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4. org. apache. hadoop. hbase. HTableDescriptor

HTableDescriptor £ ¥ HBase "7 A% B9 1 4015 &, 6] 4, 3& b (14 51 5 % 3 1 2 il
(-ROOT-.. META.) iZE & HiZ . MemStore 1 & K 25 [d] . Region 4 B 5 1 % 43 4
& IR 5.7 iR,

& 5.7 HTableDescriptor EH F E 7%

bl % I fie
HTableDescriptor addFamily(HColumnDescriptor family) g0
Collection < HColumnDescriptor > getFamilies() R (5] T A 5 i B 44
TableName getTableName() 1R 1] & 44 S A4
Byte[ ] getValue(Bytes key) AR
HTableDescriptor removeFamily(byte[ ] column) 0 155 371 i
HTableDescriptor setValue(byte[ ] key, byte[ ] value) wE RN E

S. org. apache. hadoop. hbase. HColumnDescriptor
HColumnDescriptor €% 81 B 1405 2., 40, 50 e i Wi A 5 4 12 8 %6 N3k 5. 8

FroR
% 5.8 HColumnDescriptor 2 i) F E 75 %
7 iE Ih fE
Byte[ ] getName() 3RA% 5 % 44 FR
Byte[ ] getValue(byte[ ] key) FRAG KB B ITHS 1Y B
HColumnDescriptor setValue(byte[ | key. byte[ | value) T 5L B B IT AR B (E

6. org. apache. hadoop. hbase. client, Put
FHA X BTk PAT B B B4 . Nk 5.9 B,
£5.9 PutEMEEFE

bl % I fe
Yo de 2 8 Bl A 0 -
Put addColumn(byte[ ] family, byte[ ] qualifier, byte[ ] value) gi;ﬂi Ky FU Ik 51 {35 T ) Pue X
List < Cell > get(byte[ ] family. byte[ ] qualifier) I e A0 5 A G BT A BT R
boolean has(byte[ ] family, byte[ ] qualifier) B} ik AN B 2 S AR
boolean has(bytel ] family, byte[ ] qualifier, byte[ ] value) 6 4 31 i A5 2 EAETE value
7. org. apache, hadoop. hbase, client. Get
FHRARICEAAT A5 B 3R 5. 10 FiR
#£5.10 Get EMEERE
b;] % I fe
Get addColumn(byte[ | family, byte[ ] qualifier) R 31 e FN 5 3 BN R ) 371
Get setFilter(Filter filter) IPURL SR UR 0 3 8= RN

8. org. apache. hadoop. hbase. client. Result

HFAFHL Get 58 Scan #:4EJ5 [ A ) 45 K L IF DI< key ., value > #% 2UAF (i 7 map 2544
g 5,011 FiR .
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£5.11 Result EWEEFE

7 %

by HE

boolean containsColumn(byte[ ] family, byte[ | qualifier)

R AT e 1A 1) I AN 51 BR E A 48 E 1 51

List < Cell > getColumnCells (byte [ ] family, byte[ ]

qualifier)

ARATZ AN 1) R E A5 4 A 1 51 T B BT A
JLHE

NavigableMap < byte[ ], byte[ ]> getFamilyMap (byte[ ]
family)

R ) 7 A0 A5 6 & 5 A B BT A AT RO
fE ¢

Byte[ | getValue(bytel ] family, byte[ ] qualifier)

ARAT I I AN 5 %E 1) 5 TTHE 1 BB (B

9. org. apache. hadoop. hbase, client. ResultScanner

%P v AR R HE 1T, Nk 5. 12 FR

# 5.12 ResultScanner EH T E 7%

;] 7.3

Ih RE

void close()

KM scanner FF B B IR

Result next(O)

AT —4 Result 4

10. org. apache. hadoop. hbase. client. Scan

AT LLA T Scan B 5 2 A 4R RS N BE AR 5 G IR TS VR 14T S B S 4

AR R 1 BRAE I 5. 13 Fin .

R5.13 Scan EWEEFH %

bl & Ih 3
Scan addFamily(byte[ | family) & E 5 %
Scan addColumn (byte[ ] family, byte[ ] qualifier) 8 G A 5
Scan setMaxVersions() s A B B e A B

Scan setMaxVersions(int maxVersions)

Scan setTimeRange (long minStamp, long maxStamp)

WA e K e/ I TS

Scan setFilter(Filter filter)

& E Filter i3k

Scan setStartRow(byte[ ] startRow)

WE I IR B AT

Scan setStopRow (byte[ ] stopRow)

WS R R &)

Scan setBatch(int batch)

BIE I 238 [T 1 B0 RS B H

5.6.2 HBase API %572 5241

5.6.1 1222 T HBase B W) Java APT #4E, X — 17 Linux #1ERSE T . i H
IDEA #4572 F - & . 7E#E1T HBase 4 FE Z Hii 75 223 3l Hadoop 1 HBase.

1. {E IDEA @l H

IDEA JE 85 . 2HLANE 5. 20 Br/R 95 8 S, 8% Create New Project (B £ — 1~ #7
EHED I 5. 21 B i S e 22 Java, By Nexe 261 901 A01&T 5. 22 By
ST i A BT H 4424 hbaseDemo, W H B 42 7T DL H B L, A 0450 H B2 &~/
IdeaProjects/hbaseDemo., B i Finish #£4# . IDEA Jg sl )5 S A 5. 23 Fiw,
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elcome to IntelliJ IDEA

IntelliJ IDEA

+
¥ Import Project
& Open

I Check out from Version Control v

@Eventsv & Configurev GetHelp~

® 5.20 IDEA Bzh&EE

New Project

B Java Project SDK: |Pm1.8 e
Fm Java Enterprise
Additional Libraries and Frameworks:
JBoss
€ J2ME
| Clouds
9 Spring
g JavaFX
# Android
IntelliJ Platform Plugin

JBoss
@ Arquillian JUnit
@ Arquillian TestNG
JBoss Drools
& Java EE
v [ i5Web Application
Struts

#% Spring Initializr
Struts 2
m Maven
® WebsServices

& Gradle

Groovy
@ Grails
@ Application Forge
® Static Web

I Flash

Cancel

B 521 mMBEFERE

New Project

Project name: hbaseDemo

Project location: | ~/IdeaProjects/hbaseDemo

» More Settings

Previous Finish Cancel

Es5.22 MBEREAREENET
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it View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
4 | Add configuration,

oject ~ o 8-
S v W hbaseDemo -/ideaProjects/hbaseDemo
Y >

B 5.23 IDEARBHBZEHNR®T

2. HBHBE M 2R JAR 42
EXROAREY T JDK 1.8 WA EE . # 2 il &5 HBase T ZH 21 JAR 0, ik
) File T i3858, E#E Project Structure A2 3 AUNE 5. 24 Fr 7~ 1) 5L

Project Structure
L

Project Settings
Project
Modules
Libraries
Facets
Artifacts
Platform Settings
SDKs
Global Libraries

Problems .
Nothing to show

Select a library to view or edit its details here

Cancel

5.24 Project Structure 1Y Libraries
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M e BB TS  kER Java, IBELANE 5. 25 iR S TH . b T REM S — 1 REiE
5 HBase &2 5./ Java N AR, T BAEX DR P I0E0Z Java BF IR E A K JAR
A1, 1X 8 JAR & 415 7] LLiJi[a] HBase f Java API, X286 JAR @ #{v T Linux 241
HBase L3 H& T, TEA 45 H1 {7 T /usr/local/hbase/lib H 5 & . #H i A (1. jar X (2
FESCHIE T ) LSR5 By OK #41, anEl 5. 26 iR,

re

« + - B

. 5 Name: audience-annotations-0.5.0
Il audience-annotation

Project Settings
Project Bean Validation library
Modules CDI library of version 1
Libraries + -

Facets v A Classes
Artifacts Bofussilasal

Platform Settings

SDKs Select files or directories in which library classes, sources, documentation or native libraries are located

Global Libraries

Select Library Files (<}

A 0K X S @ Hide path
Problems Jusr/local/hbase/lib/

v llib

v Bu client-facing-thirdparty
» H audience-annotations-0.5.0.jar
» H commons-logging-1.2.jar
» H findbugs-annotations-1.3.9-1.jar
» H htrace-core4-4.2.0-incubating.jar
» H log4j-1.2.17 jar
» H slf4j-api-1.7.25.jar
» H slfaj-log4j12-1.7.25 jar

» Buruby

v M shaded-clients
» H hbase-shaded-client-2.2.0.jar
» H hbase-s lien
R .

Drag

Cancel

H /usr/local/hbase/lib/commons-digester-1.8.jar

H /usr/local/hbase/lib/commons-io-2.5.jar

H /usr/local/hbase/lib/commons-lang-2.6.jar

H /usr/local/hbase/lib/commons-lang3-3.6.jar

H /usr/local/hbase/lib/commons-math-2.2.jar
e i

(o O e R (R S e

Cancel

5.25 HmMiAX JAR ERE

3. 945G Java W LT

HEH —A> Java N JHFEF X HBase £088 FE#EAT#R/E . BARSCHIDIREN T

(1) 5E i Hadoop fh43 i 55 HBase %4 e 1 3% 42 0 G 1

(2) B EF student_test,

(3) A student_test & H il A—Z5# . 478 1001, Sname & XiaoQiang,

(4) 7E student_test FH M BR — 25 %448 .

(5) A EHE

1 IDEA T /E 5o A M ) E A b Can &l 5. 27 Fras) . A i sre SCHEJE, 78 50 i e e =
Mk P New—Java Class iy, 3t A& 5. 28 Fr s XEAE

TEXF TEHE Hp 4 A 2844 “HBaseOperation”, By OK #2401, # 5 & 5. 29 B 1) 51

IDEA H38IE T —14 & HBaseOperation. java B IRACHS SCH:, 751% 3CH AT Dl A
LU

import org. apache. hadoop. conf. Configuration;
import org. apache. hadoop. hbase. * ;
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Project Structure
- + - B

7 7 Name:  audience-annotations-0.5.0
liln audience-annotation

Project Settings
Project Bean Validation li!)rary
Modules CDI library of version 1

Libraries + -~
Facets v A Classes
Artifacts H /usr/local/hbase/lib/aopalliance-1.0.jar
Platform Settings H /usr/local/hbase/lib/aopalliance-repackaged-2.5.0-b32.jar
SDKs H /usr/local/hbase/lib/apacheds-i18n-2.0.0-M15 jar
Global Libraries H /usr/local/hbase/lib/apacheds-kerberos-codec-2.0.0-M1
H /usr/local/hbase/lib/api-asn1-api-1.0.0-M20.jar
Problems H /usr/local/hbase/lib/api-util-1.0.0-M20.jar
H /usr/local/hbase/lib/asm-3.1.jar
H /usr/local/hbase/lib/avro-1.7.7.jar
H /usr/local/hbase/lib/client-facing-thirdparty/audience-annotations-0.5.0.jar
H /usr/local/hbase/lib/client-facing-thirdparty/commons-logging-1.2.jar
H /usr/local/hbase/lib/client-facing-thirdparty/findbugs-annotations-1.3.9-1.jar
H /usr/local/hbase/lib/client-facing-thirdparty/htrace-core4-4.2.0-incubating.jar
H /usr/local/hbase/lib/client-facing-thirdparty/log4j-1.2.17.jar
H /usr/local/hbase/lib/client-facing-thirdparty/s\f4j-api-1.7.25.jar
H /usr/local/hbase/lib/client-facing-thirdparty/slf4j-log4j12-1.7.25.jar
H /usr/local/hbase/lib/commons-beanutils-core-1.8.0.jar
H /usr/local/hbase/lib/commons-cli-1.2.jar
H /usr/local/hbase/lib/commons-codec-1.10.jar
H /usr/local/hbase/lib/commons-collections-3.2.2.jar
H /usr/local/hbase/lib/commons-compress-1.4.1.jar
H /usr/local/hbase/lib/commons-configuration-1.6.jar
H /usr/local/hbase/lib/commons-crypto-1.0.0.jar
H /usr/local/hbase/lib/commons-daemon-1.0.13.jar
H /usr/local/hbase/lib/commons-digester-1.8.jar
H /usr/local/hbase/lib/commons-io-2.5.jar
H /usr/local/hbase/lib/commons-lang-2.6.jar
H /usr/local/hbase/lib/commons-lang3-3.6.jar
H /usr/local/hbase/lib/commons-math-2.2.jar

Cancel Apply

B 5.26 #HX JAR &iFMEK

Activities ") Intelll) IDEA Ultimate Edition ~ Sun 02498
hbaseDemo [-/\deaProjects/hbaseDemo] - IntelliJ IDEA
Ele Edit Navigate Code Analyze Refactor Build Ry VCs Window Help
¥ hbaseDemo
Project +
£ v mhbaseDemo
5 > midea
- ;
# hb,

» il Ext

» @ JavaClass
& 2 File/C

Refactor

Add to Favorites

E5FPoR&C

Optimize Impo

|

Delet

-
‘I_

Run “All
B Debug ‘A
Run “All

b

Create 'All

W Terminal W Jav

O Create new Java class

5.27 #R#& Java Class X #
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Create New Class

Name: HBaseOperation|

Kind: Class

hbaseDemo M src @ HBaseOperation

Project « /= HBaseOperation.java
v I hbaseDemo ~/IdeaProjects/hbaseDemo [')Ulﬂ ic class HBase )peration {

> B idea |

v Busrc }

HBaseOperation
i hbaseDemo.iml

» lili External Libraries

Po scratches and Consoles

529 HEBE—IMEXHZENIDEA R E

import org. apache. hadoop. hbase. client. * ;
import java. io. IOException;
public class HBaseOperation {
public static Configuration configuration;
public static Connection connection;
public static Admin admin;
VEN L
public static void main(String[ ] args) throws IOException {
createTable("student test", new String[ ]{"Sname"});
insertRow("student test", "1001", "Sname", "", "XiaoQiang");
getData("student test", "1001", "Sname", "", "XiaoQiang");
}
/ST %
public static void init(){
// configuration. addResource("core — site.xml");
// configuration. addResource("hbase — site.xml");

configuration = HBaseConfiguration.create();
configuration. set("hbase. rootdir", "hdfs://localhost:9000/hbase");
try {

connection = ConnectionFactory.createConnection(configuration);
admin = connection.getAdmin();

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

}
/13 A 4
public static void close(){
if(admin != null){
try {
admin. close();
} catch (IOException e) {
e. printStackTrace();

}

if (null !'= connection)
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try {
connection. close();
} catch (IOException e) {
e. printStackTrace();

}
/1S R
(@Deprecate
public static void createTable(String myTableName, String[ ] colFamily)
throws IOException{
init();
TableName tableName = TableName.valueOf (myTableName);
if (admin. tableExists(tableName))
System. out. println("iZECOIFAE");
}else{
HTableDescriptor hTableDescriptor = new HTableDescriptor(tableName);
for (String str : colFamily) {
HColumnDescriptor hColumnDescriptor = new HColumnDescriptor(str);
hTableDescriptor. addFamily(hColumnDescriptor) ;
}

admin. createTable(hTableDescriptor) ;

}
close();
}
/M BRFR
public static void deleteTable(String tableName) throws IOException{
init();
TableName tn = TableName. valueOf (tableName);
if (admin. tableExists(tn)){
admin. disableTable(tn);
admin. deleteTable(tn);
1
close();
}
//BEBECHR
(@Deprecate
public static void listTables() throws IOException{
init();
HTableDescriptor[ ] hTableDescriptors = admin.listTables();
for (HTableDescriptor hTableDescriptor : hTableDescriptors) {
System. out. println(hTableDescriptor. getNameAsString());
1
close();
}
/148 A B
public static void insertRow(String tableName, String rowKey, String colFamily,
String col, String val) throws IOException{
init();
Table table = connection. getTable(TableName. valueOf (tableName)) ;
Put put = new Put(rowKey.getBytes());
put. addColumn(colFamily. getBytes(), col.getBytes(), val.getBytes());
table. put(put);
table. close();
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close();
}
/7 8 B A
public static void deleteRow(String tableName, String rowKey, String colFamily,
String col, String val) throws IOException{
init();
Table table = connection.getTable(TableName. valueOf(tableNanme));
Delete delete = new Delete(rowKey.getBytes());
/7 B F8 7 5 ik
//delete. addFamily(Bytes. toBytes(colFamily));
/B 48 7 51
//delete. addColumn(Bytes. toBytes(colFamily), Bytes. toBytes(col));
table. delete(delete) ;
table. close();
close();
}
/IR rowKey A X HU IR
public static void getData(String tableName, String rowKey, String colFamily,
String col, String val) throws IOException{
init();
Table table = connection.getTable(TableName. valueOf(tableName));
Get get = new Get(rowKey.getBytes());
get. addColumn(colFamily. getBytes(), col.getBytes());
Result result = table.get(get);
showCell (result);
table. close();
close();
}
/7% Ak Hi
public static void showCell(Result result) {
Cell[] cells = result.rawCells();
for (Cell cell : cells) {
System. out. println("RowName:" + new String(CellUtil.cloneRow(cell)) + "");

System. out. println("TimeStamp:" + cell.getTimestamp() + "");

Systen. out. println("column Family:" + new String(CellUtil.cloneFamily(cell)) + "");
System. out. println("row Name:" + new String(CellUtil.cloneQualifier(cell)) + "");
System. out. println("value" + new String(CellUtil.cloneValue(cell)) + "");

}

4. QiFBITRT

TEHfi & Hadoop Ml HBase & £ )3 S I 0 T 4 itia 17 L ifign 5 i 0AS . i IDEA T
YEF AT b5 gk i Sk, Bl Al s A7 Ry, Wi 5. 30 iR,

FEFFIBAT 58 L2 Jm A 6 AR 254 TENS A HBase 48 FERY 4245 2 AnE 5. 31 Fw.,

A DAFE Linux ) 2355 % )2 3 HBase Shell, 8 & 4 M B student _test 3, i3 3 HBase
Shell #fir4, WA 5. 32 FioR.,

i A HBase Shell, 7] LIffi F list iy 2 & & HBase G E P H & H 4 N student
test BYFE . WAl 5. 33 i/~ , AP student_test FE LA KT,

] LU scan iy & A KA i A student_test e H A — 478 4E . A 5. 34 Fra~ ., LA
HBase i AJ5 5.
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ts/hbase_demo] - .../src/HBaseOperation.java [hbase_demo] - IntelliJ IDEA
Help

A & HBaseOperation v| b # G

beOperation {
Configuratio
Connecti
Admin ad

void main(String[] args) throws IOException {
B 5.30 E1TERF

RowName:1001
TimeStamp:1564309564713
column Family:Sname

row Name:

120Qi ~S cd /usr/local/hbase
ke st /usr/local/hbase$ ./bin/hbase shell

B 5.31 =HEHENER B 5.32 EHEHHER

hbase(main):001:0> list

student_2

student_test

5 row(s)

Took ©.3988 seconds

=> ["stu", "stu_test", "student", "student_2", "student_test"]

& 5.33 #F HBase HHIFT AR

hbase(main):004:0> scan 'student_test'
[ROW COLUMN+CELL
1001 column=Sname:, timestamp=1564309564713, value=XiaoQiang
1 row(s)
[Took 6.8215 seconds

B 5.34 i&it scan g & EGBEANBEIE

TR & &2 i HBaseOperation. java {80, 75 Z M & HBase B 2818 2, 7] DS
i [ Shell fiy 2 M B student test 7, WA 5. 35 iR .

base(main):005:0> disable 'student_test’
Took 1.4126 seconds

hbase(main):006:0> drop 'student_test'
seconds

5.35 M student_test

ARG Y I 5 — 258045 71 56 4] Hadoop 5 HBase & # 176 B 470K .
o7 R 0 38
A LOKE T 20 5 1 Java N FHFE P 47400 5 30 3 Ble B 0 IR 45 48 iz f7. BARMERE 7
HBIESES 15 32, XEAFHER,

&

B |

1. fiji& HBase M HBase %k,
2. XA Hr HBase 515 50 ¢ R 504 5 19 55 7] .
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3. fERET 5 HBase HBYBIRIARTE . 178 51 5 BRE AT B ITAHS (B ()3

4. iR HBase 1Y% #5400 &AW BEAL 8 A 2 [

5. TR T.ZR emp: W SCEIT, 14 5K = A8 30, Hi7K 80005 Jeifi W, k4 £+, 4F
1% 35, ¥ 7K 10000, IE 53 HI4E 1 HBase 1% %5 0L 14 3800 &

6. faiid HBase £ g4l 4 R HAEH .

7. iR HBase [ = 24244 4 J2 R £ FRFAE H

8. F2% W] HBase BJLANH A4,



