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4.6 HBase M F &

*4.6.1 HBasesLfr b H i) Be LA 77 7%
4.6.2 HBase:He a1

4.6.3 fFHBasex ¥ SQLT| %
4.6.4 #7HBase 2% 5|
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4.6.1 HBaseSLFRMN A PRI BEM L 774

475 (Row Key)

ITHE R IR, R, BT8R, R R XA A,
g — R B B A B — B, Bl v] Be 2wl U7 1A] B E TBUE — Bk,
AN R il 5 ANHBaseZR H A & i T BEME U7 IRl 1Y), A] A &
Wi TR B E AT ) — 8, T rHEF, A bAnT B A
Long.MAX_VALUE - timestampfE 4T85, XFERE PR UERT S A I EPE1E 12
ECRS AT DA e i
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4.6.1 HBaseSLFRMN A PRI BEM L 774

sInMemory
B L B, \] LLIE T HColumnDescriptor.setinMemory(true) ¥ 2 i 3]
Regionk &5 28 2247, ARUELE ELE ) B g cache iy

Max Version

QIR A%, BT
HColumnDescriptor.setMax\Versions(int maxVersions)i% & # 1 3¥s i) 5k
WA, R A FT BRI 2 s, B4 1] Lk B setMaxVersions(1).

*Time To Live

B g R 1, 7] LLE Y HColumnDescriptor.setTimeToLive(int timeToLive)
WERTHEIENAAEAE s, ISR B R, B an 2R X R A
BT R B EE, A84 0] BL B setTimeToLive(2 * 24 * 60 * 60).
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4.6.2 HBase e 5 #1

-Master-status(H )
*Ganglia
*OpenTSDB
Ambari
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Master-status

Master: localhost:60000
HEBASE
Lesal g . Thead Dump. Leg Levd

Master Attributes

Amribute N Value Deseription
HBaw Vervon 091 DSNAPSHOT 7| 127782 Hbaw vemion and svn meybéon
HBawe Compiied Tha My 20 W0 2847 CEST 201 |, larsgeorge 'When HBuoe yersion was corspeled and by whom
Hadoop Venam 0. 20append-t 0573 1S, 11037813 Hidoop verion and i revoon
Hadoop Compliod Wed Feb 9 222532 PST 2011, Suxch When Hadoop rersion wim compiled asd by whom
HBawe Koot Dieciony s ocaliost SO Mbase (Lacation of HSase home directory
HBaw Cluser D O30S T8 TS0 480 | RdhY - SeecViTice 19 Unigue deetifier peneoaed Soc cach HBme chosier
Load averape 4 Averige pumber of regions per regionserver Natve compusation
Zookeepet Quonan — Hocalsowr 2181 Adibewses of all rogistered 7K servers. For mone. e 24 duicp
Currently running tasks

NO ks comently runinang on B node
Catalog Tables
Tablke Descrigtion

ROOT- The ROOT. mbie hokds iwiescmes 0 al META. wgions
META. The META. tabic holds references o

0 all User Tabk regioas

User Tables
3 mble(s)m st

Table Description
e (NAME => wsttadke’, FAMBIES => | [ NAME => collamd’, BLOOMFILTER => NONE _REPLICATION SCOPE => O, COMPRESSION =>

etk 'NONE, VERSIONS = '3, TTL w> 20474803647, BLOCKSIZE = '655)4' IN_MEMORY = falwe', BLOCKCACHE = s’} )

{(NAME = wer', DEFERRED_LOG_FLUSH & faike', READONLY s falwe’, MEMSTORE _FLUSHSIZE « 67108864, MAX_FILESIZE <>
user JOKA VSIS FAMILEES =5 [{NAME => 'fata’. BLOOMHML TER => NONE' REFLICATION SCOPE = W COMPRESSION = 'NONF

YERSIONS =» 3, TTL => T 14788347, BLOCKSIZE => 65536, IN_ MEMORY = T’ BLOCKCACHE = wue')|)

CINAME s wertabiie , FAMILIES 5o [{NAME s 'faslly’, BLOOMFILTER s 'NONE', REPLICATION_SCOPE w5 0 VERSIONS <> 'Y
COMPRESSION = NONE', TTL => 2140485647, KLOCKSIZE = 64536°, IN_MEMORY =5> false', RLOCKCACHE => wae') |)

Region Servers

Address Start Ceode [ Load
localhost 03 130641 1472676 bcalhoit H0020,1 3064 11472676 requests=l), regioned, wediieape=$3, susHeap-87
Total: servers: | Irequests=(), regionsed

L) s vequiesis per second and count Of regions loaded

Regions in Transition

Na tegioas in aition

*HBase MasterEkil3&TWebHjuUl
Al %% 4w 11 960010, HBase region
AR 55 28 BRI 3 T WebH UL IR 45 i
1 >460030. 41 F:masterig 17 7E 4
JJmaster.foo.com(r] EHLTT,
mater ] 3= 5T H bk 5 2
http://master.foo.com:60010, Hi
JAR] DLIE I Web i) 28 4 AN IX A4S
bk 1% LT

1] DL B HBase £ LR M ATIRE




Ganglia

Ganglia;2UC Berkeley &t ] — M TIEER M MINE , H TR RS MR

Houyi Grid (5 sources) (iree view)

CPUs Total: 196 TouviZorid loid tastihout Houyi Grid Memory last hour
Hosts up: 22 200t y 800 6 &
Hosts down: 0 700 6
w 600 6
8 120 g 5006
Curent Load Avg (15, 5, 1m) [ £ 4006
3206, 31%, 37% ¢ 1 8 006
Avg Utilization (last hour) § 50 200 G
35% 100 6
Localtime 0 - — . 08:40 09: 00 09:10
2013-04-25 09:28 e e iy m|u Now: 162.26  Win: 137,26 Avg: 162,46  Max: 195.86
3 . E1-nin Now: 72,4  Min: 90,3  Avg: 69.4  Max:ill2.|| g hewt aet Wini ho A o i
. A ' 3 q: 0.0 Max: 0.0
@ Nodes Now: 22,0  Min: 22.0  Avg: 22.0  Max: 22.| [ Cache Mow: 363.26  Min: 345.56 Avg: 401.36  Max: 439.26
B CPUs  Now:196,0  Min:136.0  Avg:196.0 Max:196.| [ Buffer Now: 12,46 MWin: 1176 Avg: 13.06 Max: 13.66
M Procs Now: 51.9  Min: 16.0 Avg: 53.1 Max:106.] M Swap Now: 4.76 Min: 3.76 Avg: 4.76  Max:  4.76
W Total MNow: 793.60 WMin: 793.606 Avg: 793.66 Max: 793.66
h Houyi Grid CPU last hour
. : ‘
100} Houyi Grid Network last hour
a0 | 2000t
"
& 00 | y 150
Y <
3 40 Y 100 W
, 5
< 08:40 09: 00 09: 20 " 0 »
; : ; 4 I i
W User Now: 19.8% Min: 6.9 Avg: 15.7%  Max: 26.4% 40 o91i00 vl
O Nice fowi 00w MNini 0.0 Avg: 0.0 Max: 0.3% BIn  Now: 29.5M Min: 5.8M Avg: 32.5M Max:173.8M
W System Mow: 3.9 Nin: 2.7w Avg: 4.0 Max: 5.8 B out Now: 11,7M Min; 7.0M Avg: 33.0M Max:150,9M
@Wait Mow: 2.68& Nin: 0.8 Avg: 2.0 Max: 3.1%
QIale Mow: 73.7% Nin: 674w Avg: 78.3%  Max: 7.9
Datanode (physical view)
CPUs Total: 152 Datanode Cluster Load last hour
Hosts up: 16 2004 Datanode Cluster Network last hou-
by
Hosts down: 0 " 200
U150
£ y 150N
Curent Load Avg (15, 5, Lm) w 100 | ]
33%, 36%, 42% ] ¢ 100m
o
Avy Utilization (last hour) - 30 ,\j\ g‘
0 g IQM nn h
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OpenTSDB
OpenTSDBT LUM A MM I8 CLofmait it 545 BRI RS, AR
KB R metrics JFHET 77 251 DA BIRSS, AT B A5H i 0 MO 58 4 5 1k X

MR, nwebtt, BIRALE -
TSD Time Series Database

Graph Stats Logs Version
From To (now) Autoreload WxH: 1346x512
2014/01/13-12:00:00 Axes Key Style
rpcs + Key location:
Metric: tsd.hbase.rpcs ¥ Rate ¥ Rate Ctr ¥ Right Axis
- Rate Ctr Max:
Tags type
Rate Ctr Reset:
Aggregator sum  [v]
Horizontal layout
Downsample
¥ Box

avg |(10m No key (overrides others)

Cache hit (disk). 19301 points retrieved, 7446 points plotted in Oms.
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Ambari FI1EF a2 61 2

@\ Ambari  bigdata | EEEE

© HDFS

@ MapReduce2
@ YARN

0 Tez

@ ZooKeeper

@ Storm

© Ambari Metrics

@ Spark

Actions ~

:8080/#/main/services/YARN/summary

Metrics = Heatmaps
Metric Actions v

HDFS Disk Usage

\

19%

CPU Usage

- 50%
NameNode Uptime

6.5d

YARN Links

ResourceManager

2 NodeManagers

More... v
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B3, INA Hadoop HIEEERE

Config History

DataNodes Live

2/2

Cluster Load

2
ResourceManager
Heap

!
3%

Supervisors Live

1M1

Dashboard

HDFS Links

NameNode
Secondary NameNode
2 DataNodes

More... v

NameNode Heap

L 4
8%

ResourceManager
Uptime

6.5d

B TR HENEEE R

Services

Hosts Alerts Admin

Memory Usage

E f | I}

NameNode RPC

0 ms

NodeManagers Live

2/2

& admin v

Network Usage

Ju el

NameNode CPU WIO

0.0%

YARN Memory

0%




4.6.3 fEHBasez F#Ji2SQL5|EE

NoSQL X 7l 22 2 B EHE FE 1) — miil 2 NoSQLAME FHSQLIE N EWIE 5,
T AT ENoSQLEE 12 iEHBase 2 4tSQLEE T, A TR K

1.5 . FHEWNSQLIXHE S THMNIES, 1 AMIRE 5 N
FAHL A I HBase.

2. /DS . F S SQLX A S ZIRINE S kWS, b T 9
HAREE,

GES
1.Hive# 5 HBase
2.Phoenix
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4.6.3 fEHBasez F#Ji2SQL5|EE

1.Hive®¥4&HBase

Hive 5 HBase 1% 4 Thig MHive0.6.0k A L& TFaa tH B, R FH 3 % 4b
IAPIEE D HARBEAS, 1815 24K 5Ehive_hbase-handler.jar . B (Hive
Storage Handlers). HTHBased — ik tLECKIFIRAALS), frLLFARREEAD
WA IR Hive B BE AN ILAE IHBase i A AT 85, Fr AEAE AR e i &
R0 PR WA ) — 3Pk

2.Phoenix

PhoenixH Salesforce.comH, &#JE7EApache HBasex L j—1
SQLHE R, wJLLiLIT k& fEHBase LiifrSQLE#.
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4.6.4 ¥JiEZHBase _ &= 5|

HBase R A — M HTFI R 5

Vi HBase®X H 11T, HA=M77=:
1B I BN TR 1]

JE I —AMT AR X 8] SRk 5 )
R

i FH HoAh = 5 A HBase g i & 5| Thie.
*Hindex .2} '%& 5|

‘HBase+Redis

*HBase+solr

JR3: KHHBase0.92h A 2 J5 51 A ICoprocessorii i
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4.6.4 ¥JiEZHBase _ &= 5|

Coprocessorfa i — 2% % 5]

«Coprocessorffit T W~ s23l: endpointflobserver, endpointfl 24T < R %
P8 IS AR, Tobserver AH 24 T fih % 28

observer Jt F AT IC Fputily 5 fi—Le b B, Rk, 1m3RATR] PATEH6 N B4 B
F2ENERGIR

(W8
RN 1B #EEHBase .
Z L, BEiA XHBaseit 17 1E
esl, WA E R NI
R 22 P

SRR BERRN SR
RECIEZ VN C AP
RG], XTHBasef S HE ,
s 75 U )

Main Table

- 00000001 CIMEXXXX dk:aaaa
00000002 cniyyyy dy:bbbb

Observer:
pre

Put/Delete
Operation

Observer:
post

Indexing Table
CF1cm00000001 XXXX
CF1cn00000002 yYYY
CF2dk00000001 aaaa
CF2dy00000002 bbbb
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Hindex — 2 % 5|

Hindex £ NN FE A28 Java 2w '5 iJHBase 2%
5], FHZE Apache HBase 0.94.8. 4RTHIRF AT -
E2de¥ 1

ETIEE]

JLT-H 2 FME R 5
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HBase+Redis

‘Redis+HBase /7 &

Coprocessorfa i — 2% % 5]

*Redisfil s 7 i & A7

KR I L B FIRedisTEKV R4t T, B AKVEE TR 51 FlHBase R 51 &

Redis Cluster Hbase Cluster

/I redis

Rserver

Hbase E— Hmaster Rserver

client

| RowKey N
+index

Rserver
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Solr+HBase

Solrgz —AEtkRE, KHJavabTTk, T Luceneff) 4 AR ZMos & . [FII ) H
AT TR, $24E 7 HLucene BN HE MG S, RN I AiCE. WYk
JERF PR REHEAT 7L, JEHIRBL T AN EEMThREE B, 2 FAEE
75 4 A R 5

*Solr+HBase

L

: !
| sumg :
. ESolrbEsl
| EEEASERoWKey ;
| |
: R HERowKey 2 1] :
| g
| |
. EEERE |
| |
| |
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4.7 HBaseZmfE s ik

4.7.1 HBasefIZE5HH &

4.7.1 HBase# HShellfy 4 Q »
=135 i oohyz2k =]
4.7.3 HBase HJava API S N FH S ?Etﬁ*ﬁgkg'@%%

HBase EALSEEL, 1§27 711K 75 e Se it s i i vb [ e A K Bl R
RS G BRI E
(REEIRHE SN 5095 A 8k FEHBase % 1357
http://dblab.xmu.edu.cn/blog/588-2/
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4.7.1 HBaseHI L 50 E

1. HBaseZz3&

« N %% flhbase-1.1.2-bin.tar.gz
it [ 22 H Flhbase-1.1.2-bin.tar.gz £ #%4% /usr/local
it B RS, Krhbase T HIbin B I3 R 4 i path

Bk HH2EE ¥ 5EHadoophy, A& HDFSHIMapReduce&:#% o4l A4,
A& HBase, [Kit, HBase B fujfi e %

2. HBaselt &

HBased =g T, M. A=, oA Ui

DL RE R R EE, Ak E il EIJAVA HOMER D &, iaiis.
— JDK

— Hadoop( FEAUEE AN TR 2, O 20 Aa 2 =R 7 A 2R = 7f 28)

— SSH

J& 555 A HadoopAIHBase fI i 7 — & /& :
Ja #IHadoop—> 5 ZHBase—>k [{HBase—>k [f|Hadoop

HBASE_MANAGES_ZK=true, llHiHBaseH . #Zookeeper

A0, Ja 3 I Zookeeper
2. HALkHBase, ffiH HriZookeeper; £E#f % 3:HBasell>kH H.iZookeeperfE £
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4.7.2HBases FHShellip &

create: fJiEE
list: % H{HBase ! T K115 5

Hl+1. AlE—NER, ZRLFR NtempTable, 5355k fL, 24113

hbase(main):002:0> create 'tempTable', 'f1', 'f2', 'f3°
® row(s) in 1.3560 seconds

hbase(main):083:0> list
TABLE

tempTable

testTable

wordcount

3 row(s) in 0.8358 seconds

VE: R 5 ARE SRR AR SR AT
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4.7.2HBases FHShellip &

put: [FZR. 1T+ B4 E K H TS AN N
— AN R AT — P IN— 2

scan: W R AHIR[E S
H12. dkzkmFKtempTabletP [ 5Er14T. 5 “fl:cl” %1, FINEFEME N “hello,dblab”

hbase(main):005:0> put 'tempTable', 'r1', 'fl:c1', 'hello, dblab'
® row(s) in 0.0240 seconds

hbase(main):006:0> scan 'tempTable'
ROW COLUMN+CELL

ri column=f1:c1, timestamp=1430036599391, value=hello, dblab
1 row(s) in 0.0160 seconds

FEVNINEERT, HBasess HAVHNIN A EIE AN — AN TRk, 2448, ]
CAFE S I I N 48 5 I TR AE

(REHEFARFEH SN (2R ) JE T TR E= A



4.7.2HBase® A Shellsp &

get: LKA 17, FI. WSIEIEL. I [B] 9 BRI ARAS 5 RERAT A N F e BME

% +-3:
(1) MtempTableH, FKEZEr1AT. 2 “fl:cl” ZIAME
(2) MtempTabled, FRHUFr14T. 2 “f1.c3” JIFME

& fLRESE, clAc3HS 24

|hbase{main}:ﬂ12:ﬂ} get 'tempTable', 'r1', {COLUMN=>'f1l:cl'}

COLUMN CELL

fl:cl timestamp=1430036599391, value=hello, ablab
1 row(s) in 0.0090 seconds

hbase(main):013:0> get 'tempTable', 'r1', {COLUMN=>'f1:c3'}
COLUMN CELL
® row(s) in 0.0030 seconds

MIzfT85 R UUE H:  tempTablert28rlqT. %5 “f1:c3” A HIME = B AFAE

(REHEFARFEH SN (2R ) JE T TR E= A



4.7.2HBases FHShellip &

-enable/disable: A B T0K
«drop: MIFRrE
) 1-4. {fiFtempTableLak. MRi%ZE
hbase(main) disable 'tempTable'

@ row(s) in seconds

hbase(main) drop 'tempTable’
® row(s) in seconds

WDEEEGED) list

TABLE

testTable

wordcount

2 row(s) in . seconds

(REHEFARFEH SN (2R ) BT TR 2=V AL



4.7.3HBase= FHJava API Xz [ FH SC45)

HBase &JavaZwm 5 i1, EMEAEKAPIHE EJavall k11, Ak, AJLA
1§ F Javask H AR 1E = 1 FH APISE 5 |7 HBase

%ﬁ%%ﬁ%]ﬂ%ﬁlﬁ)v~7ﬁaﬁﬁ:

ix B N FHE S NhbaseZ 3 H & P lib 3/ i prGjart, AR HESA
% =& Hadoop fjarfl, 4% HTHadoopflHBase i) i A1 28 5] L E % o

i A HBase/i 45 41.1.2
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4.7.3HBase= FHJava API Xz [ FH SC45)

EHFER: QIER. BABEE. WIEHE

A M EAEFER, FREME ALY (aEovird, JFH
BRI AZTER) PIFR NG, Kb, Fillgie — Mk,
A T A RH S IR IR 418 .

RA4-18 S B R AR L

name score
English Math Computer
®4-19 FF B INHE
name score
English Math Computer
zhangsan 69 86 77
lisi 55 100 88
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4.7.3HBase= FHJava API Xz [ FH SC45)

Import org.apache.hadoop.conf.Configuration;
Import org.apache.hadoop.hbase.*;
import org.apache.hadoop.hbase.client.*;
import org.apache.hadoop.hbase.util.Bytes;
import java.io.|lOException;
public class Chapter4{
public static Configuration configuration;
public static Connection connection;
public static Admin admin;

public static void main(String[] args)throws IOException{
createTable(“student” ,new String[]{“score”});
insertData(“student”,“zhangsan”,“score”,“English”,“69”);
insertData(“student”,“zhangsan”,“score”,“Math”,“86”);
insertData(“student”,“zhangsan”,“score”,“Computer”,“77”);
getData(“student”, “zhangsan”, “score”, “English”);

public static void init(){...... /& &+

public static void close(){...... )/ HER:
public static void createTable(){......}/E] %
public static void insertData() {...... )/ AN Hd=
public static void getData{...... )/l % HdE

}
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4.7.3HBase= FHJava API Xz [ FH SC45)

IS &7
public static void init(){
configuration = HBaseConfiguration.create();
configuration.set("hbase.rootdir","hdfs://localhost:9000/hbase");

try{
connection = ConnectionFactory.createConnection(configuration);

admin = connection.getAdmin();
}catch (IOException e){
e.printStackTrace();

}
} #&3E: hbase-site.xml
<configuration>
<property>
<name>hbase.rootdir</name>
<value>hdfs://localhost:9000/hbase</value>
</property>

</configuration>
(B ML) file:///DIRECTORY/hbase
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4.7.3HBase® FlJava API X N F SE45)

CEIVER, KHIERE

J15R A%
public static void close(){
try{
if(admin = null){
admin.close();
}
if(null '= connection){
connection.close();
}
}catch (IOException e){
e.printStackTrace();

}
}
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4.7.3HBase= FHJava API Xz [ FH SC45)

ORIEER

A M EAEFER, FREME ALY (aEovird, JFH
BRI AZTER) PIFR NG, Kb, Fillgie — Mk,
A T A RH S IR IR 418 .

RA4-18 S B R AR L

name score
English Math Computer
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4.7.3HBase= FHJava API Xz [ FH SC45)

EIZATHEPRY, 75248 € 24 imyTableName
IR N “student” , colFamilyly “{“score”}”
” PRI 78R 51 F HBase  Shellfir &2
* @param myTableName 3% create ‘student’, ‘score’
* @param colFamily#1) &% 2H ’
* @throws Exception
*/
public static void createTable(String myTableName,String[] colFamily) throws IOException {

TableName tableName = TableName.valueOf(myTableName);
if(admin.tableExists(tableName)){
System.out.printin("table exists!");
lelse {
HTableDescriptor hTableDescriptor = new HTableDescriptor(tableName);
for(String str: colFamily){
HColumnDescriptor hColumnDescriptor = new HColumnDescriptor(str);
hTableDescriptor.addFamily(hColumnDescriptor);
}

admin.createTable(hTableDescriptor);

}
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4.7.3HBase® FlJava API X N F SE45)

@ &
AT 7] e student P s TN an 2k 4-19 Ffrzs B 208 .
F24-19 T B U N E AR

RA-19 i LU I EE
name score
English Math Computer
zhangsan 69 86 77
lisi 55 100 88

(CREABREARFEHESMA B2k ) B TR HENEEE R



4.7.3HBase= FHJava API Xz [ FH SC45)

TSI IE*/

/**
* @param tableName F44
* @param rowKey 174
* @param colFamily FJji%&
* @param col 3 FR 2 F

* @param val $(E
* @throws Exception

*/
public static void insertData(String tableName, String rowKey, String colFamily, String
col, String val) throws IOException {
Table table = connection.getTable(TableName.valueOf(tableName));
Put put = new Put(Bytes.toBytes(rowkey));
put.addColumn(Bytes.toBytes(colFamily), Bytes.toBytes(col), Bytes.toBytes(val));
table.put(put);
table.close();
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4.7.3HBase= FHJava API Xz [ FH SC45)

ISR, S35 5% B 28 myTableName. rowkey. colFamily. col. valff]
B, REEir L

BN INRA4-19%58 —1THdRN, AinsertData() /7158 e S %, HIZ/TINTR3
AT A

insertData("'student”,"zhangsan","score","English","69");
insertData("'student”,""zhangsan","score","Math","86");

insertData("student”,"zhangsan”,"score","Computer","77");
iR 54 FHBase Shelldy 44554 .

put 'student’,’zhangsan’,’score:English’,”69’;
put 'student’,’zhangsan’,’score:Math’,’86;
put 'student',’zhangsan’,’score:Computer’,”77’;
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4.7.3HBase= FHJava API Xz [ FH SC45)

ER LR &

PSR H TS HE
[** * @param tableName %44
* @param rowKey 17 ##
* @param colFamily %1z
* @param col %[} E 5T
* @throws IOException  */
public static void getData(String tableName,String rowKey, String
colFamily,String col)throws 10OException{
Table table = connection.getTable(TableName.valueOf(tableName));
Get get = new Get(Bytes.toBytes(rowkey));
get.addColumn(Bytes.toBytes(colFamily),Bytes.toBytes(col));
IERH HresultBieds 2 45 AL, 30 75 Bk e fan Y AR B B A 17
Result result = table.get(get);
System.out.printin(new

String(result.getValue(colFamily.getBytes(),col==null?null:col.getBytes())));
table.close();
}
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4.7.3HBase= FHJava API Xz [ FH SC45)

tban, BAEESRE 4N “zhangsan” 7& “English” ERIEdE, win] AEEAT
FRARAL I, B €S HtableNamey “student” . rowKey & “zhangsan” .
colFamily’y “score” . col’y “English”

getData("student", "zhangsan", "score", "English");

FIRAUHS 5 tin FHBase Shellfiy 42534 -
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