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db
—. BEN4E

Acemap 1EAZARIE RS E, INFENHIEERTRENEZ0HRE. YEEEBRIE
A, #TEXFNETRFTELRRSANGE, rIAFERENEREENT R EH# TR K. B
BUMSSEE AREIREAS MySOL, BNVNAZHBASARABBEEXRATEARE, AR
Kudu iIXNT516

—. Kudu#pR

Kudu & Cloudera FHEMF I NFER S, =& Apache Hadoop 4 7SEIRIFTA R Z—
(incubating), &4 7 X HREEMAEIRATIREA T, HANT T Hadoop FEEHY
RGN/ EBETERMLFHEN BN, APREENHEIEMN— P LEIIR
GENB|TELFE BSEIBELRFHERS. B REBSLMNAAEIEX FE join IR
oI REME .
FRRGILKBS -
1. NARGHREALN. BEARGEZEIEEIEERAEL, SREZM code
2. ARGz, &MEN, REKE, KERS
3. RGENINARGHREZBLERFES i OLAP M1, XEERBMFETLR
4, WL LR, RAZREBSHEERNERE. IS EAEHENER, MR, RS
T EAMEIRE £ IAYY, XEREFTESZRMES IR partiion I HEZFHA LT
Cloudera REFZINFX /MA@, 7 2012 R FHRITRIFL Kudu INEERS, %
F1E 2015 FAHFIFFBEL K, Kudu 2XF HDFS 1 HBase gt FAI4NFE, BERMALIRFER D
WSS ER S, FEFRSFE CPU 1 1/0 iR, ZHHFURRMEN, ISEHam. o
¥ RIEIRIEEL, Kudu 374 T SEIFELRSEFREREYIS R RS 8 gap. EF
RHERITRANEN, FH, Mk, BIREEM Parquet AL E scan, FIEEE,

=. KuduZ#5i&it

1EARER

Kudu 2 BFF L1 (structured) 93 (Table) . =B FLE X 98 £ B {951 (Columns) |
HRFHE—NTHE (primary key) . TEHHME—M (uniqueness) FREI, TTEANRSIA%RX
FR1%E A9 random access.

KALF BigTable, Kudu MIFREMBREZEIEBFEMKM, REKFHFIBEZ Tablets.
Kudu A A tablet A— MR ITTRLIEIRL durability, Tablet HZAMEIA, BREZA
TR EHTEAL,

Kudu B MF2ERIRY2H14, Master Server Fl Tablet Server, Master AR EIRTTHIE. X
LT HIEETE talbet IEAER, (IBSE. Master B EAMEHERSE, MU Tablet
Server FSREIRZS . X TEIAZUSKAY Tablet, Master R7EHE replication {E55-kizEmHEI A
#. Master FNTEEEEERNFF cache, AUEEFEIEEWR. SAXEBELEEENER,
Kudu Z#FZ 4> Master, RN RE—> active Master, HRRZIEARE, NRERS.

Tablet Server 1777 10~100 4> Tablets, % Tablet # 3 (3 5) MAIABRAERFI
Tablet Server £, &4 Tablet Bif RE— leader BIA, XMNEIAX RS HIRIE,
ARERIENLERE LS follower, Follower REZHIERS, TRAUESURS . BIAZEEA
raft #XRSLIR High Availability, 24 leader Fr7ERY T A £ BIERT, followers = EHTik 2
leader, RIBFEAHIEIE, H MTTR AKX 5, 3T client /L FRB RN, Raft hXAIH—



MEFBRESEI Consistency, Client 5t leader &R E, FERFLSE N2+1 M PR L,
BIEAERIN.

Hey Master! Where is the row for

Meta Cache ‘tlipcon’ in table “T"? a
Client ht
It’s part of tablet 2, which is on servers {Z,Y,X}. | e

BTW, here’s info on other tablets you might s
care about: T1, 72, 73, ..

i L L

m

Tabdet 2

UPDATE tlipcon
SET col=foo

i !
i

| @
nmm
M

@ @ =,
cloudera © Couers Inc Al pesrmiarmd. 19

Kudu R F 7 21 log-structured FFERGRI AT, HEMHZIR(EESALFE R TFH A9 buffer,
RIEF merge EIFAMMTIRFMES . Kudu T2H7T WALs KXFHRFFHE buffer #577R
%o

2.5 &

FAMBSI N FEFME, 5 HBase T2 AR, MEMEAT M Parquet I, BE—
SRS EREA—DMELMNPH TR, Bl20, BRZABRE twitter REFH XA —K K,
MEFRNEIRLRR T REBETFONFETR, RERE—NIIRE—EFR. XN
F—NMFE, WF—EREH join 3BA, FATTURTTee@ D #ER AR Blzn, Al
Z %A newsycbot WX EE, EREWIED !

SELECT COUNT(*) FROM tweets WHERE user_name = ‘newsycbot’

Columnar Storage

Tweet_id User_name

{25059873, {newsycbot,
22309487,
23059861,
23010982}

Visuad Explanation of the Raft Consensus

23050873 | nowsycbot | 1442865158 | Aigorithm hittp.itit lyf | DOUacO (cmts

hittpo/i by | MKmitc)
the is projoct: for the Python

| | @xperienco ot Hadoop Scale . Created_at

[ Missed July's SF @papers_we_love? You -
23050861 | tasty | 1442005156 | % Olotiaiiv- clevtiuted elabane:

hiip/tasty us/10VZEMM (1442865158,

? : | ! { 1842828307,
23010982 | vmorg | 1442865158 | LLYM 3.7 15 outl Get It whle € HOT! 1842865156,

hitpitiven, org/releases/downioad himied 7.0

1442855155)

cloudera O o

H{TREEZE User name X4 block BI T, B— N FIHEIRE&EF R, fﬁﬂm’l‘ﬁﬂ*ﬁ
AY, Kudu O] IAXSEIBHITHRED, BlanFE4RAD, 7K 4RAD, bitshuffle &, Bt XFHH R
INRAHBRDBIBERE MR/, BEEHEXR, Rtz ARATMERFERBANE
RN EIEHTESE, W LZ4, gzip, K bzip2, XETEN, BATMRELY S, #®
R AN CPU B8R Lt T, X—3o K £, Kudu RREBMELET Parquet AIFK
5,

HBase x5 snappy 77, ATE AT LSM HEREZEZ AR, FECRENEIEHRT



HERRRD, XWRE Kudu FHREFRRME scan BEN—NMEEEMNERRE. FiF, BAFIR
RIEAOHEREFHTEN BRI XEHIREAUES, 2 FUEHN, XBOEERZ
9 base . Kudu A MVCC (BRRAF L)) RITIEIRAMMIIEE. FF. Mg
FRICKIFHRMEBIBRENE, REFAENTF T DeltaMemStore 5 #£# &) DeltaFlle B,
DeltaMemStore 2 B-Tree SLHLAY, HILERER, MmETEN. #E LAY DeltaFlle 2 —#H
BN AIER, 0 base FHIE—FFEBPRATERH . llﬂz%iﬁl?&%%ﬂﬂ' MK EHE, #ELSE
K2 DeltaFiles 344, Kudu 47 Hbase AR, SN XL HFH#HITEF,

3.X$5MED

Kudu 2t C++#1JAVA API, TJRU#FTREZFMEMNEIEELS, schema HEIEEN.
B> 5h, Kudu 34 5 hadoop £7SEME T T AM#ITES . BT, kudu beta iR X Impala
IHRHRATE, XA Impala #HfTEIER. MABIRERET S EME. Kudu BXIMT
KuduTablelnputFormat 1 KuduTableOutputFormat, M3z #F Mapreduce B9 5#E. &
A B A locality

0. Kudufc®E

Kudu EF¥FRIECE A TRRS =2 LIV =818, #BIERSGE A Ubuntu 16.04 :
Slavel--192.168.0.135(tserver)
Slave2--192.168.0.134(master. tserver)
Slave3—192.168.0.100(tserver)
(1) ¥ cloudera.list X {4¥x1£%!/etc/apt/sources.list.d/BE T

# Packages for Cloudera's Distribution for Hadoop, Version 5, on Ubuntu 16.04 amd64
deb [arch=amd64] http://archive.cloudera.com/kudu/ubuntu/xenial/amd64/kudu xenial-kudu5 contrib

deb-src http://archive.cloudera.com/kudu/ubuntu/xenial/amd64/kudu xenial-kudu5 contrib

(2) EHR: apt-get update
(3) %% Kudu

sudo apt-get install kudu # Base Kudu files

sudo apt-get install kudu-master # Service scripts for managing kudu-master
sudo apt-get install kudu-tserver # Service scripts for managing kudu-tserver
sudo apt-get install libkuduclient® # Kudu C++ client shared library

sudo apt-get install libkuduclient-dev # Kudu C++ client SDK

(4) 7 /etc/kudu/conf 1 /etc/default BEEERFMET R UL THA. WOT

[root@host3 conf]# more master.gflagfile

# Do not modify these two lines. If you wish to change these variables,
# modify them in /etc/default/kudu-master.
--fromenv=rpc_bind_addresses

--fromenv=log_dir

# --fs_wal_dir=/var/lib/kudu/master

# --fs_data_dirs=/var/lib/kudu/master
--fs_wal_dir=/opt/kudu/master
--fs_data_dirs=/opt/kudu/master



[root@host3 conf]# pwd
/etc/kudu/conf
[root@host3 conf]# more tserver.gflagfile
# Do not modify these two lines. If you wish to change these variables,
# modify them in /etc/default/kudu-tserver.
--fromenv=rpc_bind_addresses

--fromenv=Ilog_dir

# --fs_wal_dir=/var/lib/kudu/tserver

# --fs_data_dirs=/var/lib/kudu/tserver

--fs_wal_dir=/opt/kudu/tserver

--fs_data_dirs=/opt/kudu/tserver

--tserver_master_addrs=host1:7051 #XBEIFTTS hostl, FIETSEREBEFZ
ERHISRIBXEMN TN AEIE kudu &8

L+ mRZ/etc/kudu/conf FRIEEE X, THE/etc/default AP (AHEEEN
W), RARENRZ 3 &R, BANENE 3, MUAFEREENE. ER
EHE, BEBTREENEL

[root@host3 default]# Is

kudu-master kudu-tserver nss useradd

[root@host3 default]# pwd

/etc/default

[root@host3 default]# more kudu-master

export FLAGS_log_dir=/var/log/kudu

export FLAGS_rpc_bind_addresses=host1:7051 #XEBEEFTD
[root@host3 default]# more kudu-tserver

export FLAGS_log_dir=/var/log/kudu

export FLAGS_rpc_bind_addresses=host3:7050 #iX B B2 AH

(5) 23 master 1 tserver K< 514 -
sudo service kudu-master start
sudo service kudu-tserver start
7 Slave2 X&R%Es5 25 master, 7 Slavel, Slave2. Slave3 X=&R%E=%
F#R8i25h tserver
(6) BBHFEEELIRE  kudu cluster ksck 192.168.0.134
F. BURRHAL
WAENEIREFHEE MYySQL 1, FEEHIEM MySQL iT#2| Kudu, THNHED
(1) #IEM MySQL iT#%] HDFS
XAMIREEME] T Sqoop ¥ MySQL 144 Table it#% 5L HDFS F1f3 parquet,



ERAmSWT !

Sgoop import —connect jdbc:mysql://202.120.36.137:6033/mag-new-160205
—username=data —password=data —table AuthorFieldCount —-m 1 —target-dir
/user/hadoop/AuthorFieldCount —as-parquetfile

ER{ERE RN (o) &R, %E3E resourcemanager B IR

£ hadoop®iiot-cluster]-master): /

BRI EREFHIE yarn, ¥4 ¢ start-yarn.sh
TR A /E®IE M 7T 202.120.36.28:50070 HEE TFEAIEIE
Browse Directory

luser/hadoop
Permission Owner Group Size Last Modified Replication Block Size Name
drwxr-xr-x hadoop supergroup 0B 201744H10H 20:38.43 0 0B sparkStaging
Arwxr-xr-x hadoop supergroup 0B 2017548218 21:03:45 0 0B temp
drwxr-xr-x hadoop supergroup 0B 201754H17H 10:56:58 0 0B AuthorFieldCount
drwxr-xr-x hadoop supergroup 0B 201754H8H 22:49:01 0 0B Authors
drwxr-xr-x hadoop supergroup 0B 2017545218 21:03.45 [} 0B FOSReferencesCount
drwxr-xr-x hadoop supergroup 0B 201744H8H 23.07:09 0 0B FieldsOrStudy
Arwxr-xr-x hadoop supergroup 0B 201744 817H 9:56:09 0 0B Linsd
drwxr-xr-x hadoop supergroup 0B 20175F4 8248 12:07:44 0 0B Liuyuezhou
drwxr-xr-x hadoop supergroup 0B 2017544H4H 15:54:03 0 0B PaperAuthorAffiliations
drwxr-xr-x hadoop supergroup 0B 20175F4H8H 22:05:45 [} 0B PaperKeywords
drwxr-xr-x hadoop supergroup 0B 201744H8H 23.08:57 0 0B PaperRecommenderList
drwxr-xr-x hadoop supergroup 0B 201744848 12:09:37 0 0B PaperReferences
drwxr-xr-x hadoop supergroup 0B 201754H8H 21:23:47 0 0B PaperSciReferencesCount
drwxr-xr-x hadoop supergroup 0B 201744H81H 23:51:59 0 0B Venues_Network

(2) #HEM HDFS iE#2 Kudu

EBIETFE Kudu BEELT Kudu FESR, ARBALIE. Kudu A5 R T IEMZER
FEQ, IERFEART A api, Kudu 24 T$E‘='-SE’\] api, f& C++. Java. Python. Spark.
Impala %% . BRIM_E Kudu MfIF % 2% Impala 5 Kudu BB& %A, EBET Impala &~
X FF Ubuntu RS, FrRUEFEF A Spark X Kudu #1718 1E,

Spark 7= UC Berkeley AMP lab FrFFiE#EIZE Hadoop MapReduce fyi@ AR F1TITHEAE
%28, Spark &F map reduce EELIMNHRITE, #H Hadoop MapReduce FTEH B
& ; {ERETF MapReduce K32 Job Hjai i MR MRFEANEFT, NIAFEEES
HDFS, &tk Spark BEE 47 ihiE AT HIRIZIE S ¥ I FFEILNRA map reduce MEA.



X B F{E RS Spark ARA A 2.0.1, A7 H1E, FEAKZE spark-shell (HAZITIRT),
¥ scala BFREFEXEF, JRBEMTHS—KETZzX4HHERFRE

spark-shell --packages org.apache.kudu:kudu-spark2_2.11:1.3.0 --executor-memory 10g --
num-executors 20 --executor-cores 3 --driver-memory 1g --conf spark.default.parallelism=100
--master spark://192.168.0.101:7077<createTable_PaperAuthorAffiliations

createTable_PaperAuthorAffiliations 1 942 AT €& PaperAuthorAffiliations

XA, FHTEIETS, REMT

import org.apache.hadoop.conf.Configuration

import org.apache.spark.{SparkConf, SparkContext}

import org.apache.spark.sql.types._

import org.apache.spark.sql.{DataFrame, Row, SQLContext}

import scala.collection.JavaConverters._

import org.apache.spark.sql.functions._

import org.apache.kudu.spark.kudu._

import org.apache.kudu.client._

val sparkConf = new SparkConf().setAppName("create table on Kudu")

val sc = new SparkContext(sparkConf)

val sqlContext = new SQLContext(sc)

val kuduMasters = "192.168.0.134"

val kuduContext = new KuduContext(kuduMasters)
import sqlContext.implicits._

var kuduTableName = "PaperAuthorAffiliations"

val kuduOptions: Map[String, String] = Map("kudu.table" -> kuduTableName,"kudu.master" -> kuduMasters)

val kuduTableSchema = StructType(StructField("PaperID", StringType , true) ::StructField("AuthorID" , StringType,
true ) ::StructField("AffiliationID", StringType,true) ::
StructField("OriginalAffiliationName",StringType,true)::StructField("NormalizedAffiliationName",StringType,true)::Str
uctField("AuthorSequenceNumber",IntegerType,true)::Nil)

val kuduPrimaryKey = Seq("PaperID","AuthorID")

val kuduTableOptions = new CreateTableOptions()

kuduTableOptions.addHashPartitions(List("AuthorID").asJava,3)

kuduContext.createTable(kuduTableName, kuduTableSchema, kuduPrimaryKey, kuduTableOptions)

val dfl = sqlContext.read.parquet("PaperAuthorAffiliations/e3eec483-0e@d-4c17-bd3e-a630c807dc55.parquet")
kuduContext.insertRows(dfl, kuduTableName)

sqlContext.read.options(kuduOptions).kudu.registerTempTable("kuduTable")

val startTime = System.currentTimeMillis()

sqlContext.sql("SELECT count(*) FROM kuduTable").show



7E & PaperReferences #1 PaperAuthorAffiliations XN FRATH I T B8R, 3HAEIE
R T 8. — M REBEE R AffiliationID XPNFERARE A null, XAEE A CIERMEERK
& X HEIE AffiliationID LR E AT F, B kudu FERIVEREEAN null, MERFREARE
AffiliationID B AFBEHEIE T R, WBEER, BRLLSEEEASE, K7 5917,

00000

B—AREELI T KM FER” MagProvide” , {8 Table BSLFr FFH&HF XA
column., k&I MySQL E 3K PaperReferences 1 fJ UpdateTime FERH IR E
MagProvide, EFT&IT Schema FEIBIERHTI, NI E#HEEIED T 845627 7. BEE
BIAA LR XA NREE BT MySQL FEVEHRFE "I FUREMA, Xt RBYE Kudu
NFHEEESHNERRS.

N SQLEIEMIK

BT R Kudu DUSSEET AR ST SQL BN T . Kudu 33 SQL iBE I X ¥
REH TN T A Impala, Spark, EE 2 A Spark #47 SQL BRI &,

(1) FHEPFEAGUHG| H 52 1 50 MEH

SELECT tb2. AuthorID, AuthorName FROM

(SELECT AuthorID
FROM AuthorFieldCount
where FieldOfStudyIDMappedToKeyword = “1E1ACIDA”
ORDER BY Count DESC LIMIT 50) as tb2

INNER JOIN

Authors

where Authors. AuthorID=tb2. AuthorID

AZE| 7T ®/N3k, AuthorFieldCount (81643611 £&1c3%) #1 Authors (114796077 £183%) »



MySQL izf74ER, FERT 4.562s :

L3

o-new- 169205

@ 1

Kudu MNRXZ5 R, #EBT 75s ¢

EHRARNSHERN TS

PaperKeyword

narcissism
(1E1AC1DA)

Graphicshardware
(012117A5)

Machine learning
(0724DFBA)

virtual reality
(OB9EFF3D)

MySQL

4.562s

6.609s

12.031s

10.266s

Kudu

75s

146s

128.45s

138.399s

160

140

120

100

80

60

40

20

Casel

SQLIEA)1

Case?

MySQL = Kudu

Case3

Cased




(2) ANSIIAH S RIS 1000 A5 FE40 iR A AH 0 (Y 4 TF) R AH R 0% 3/

select FOSID as Source, FOSReferencesCount.FOSReference as
Target, Similarity/10000000 as Weight from
(select FOSReference
from FOSReferencesCount’
where FOSID = ’0271BC14’
order by Similarity desc
limit 1000) el,
(select FOSReference
from ~FOSReferencesCount’
where FOSID™ = ’0271BC14’
order by Similarity desc
limit 1000) e2,
FOSReferencesCount
where el. FOSReference = FOSReferencesCount .FOSID and
e2. FOSReference = FOSReferencesCount .FOSReference;

{5 FHZI Y Table 3 FOSReferencesCount, & HIIEF LS 108374649 %,
MIXEROT -

90
80
70
60
50
40
30
20
10

FOSID Computer Science Ethnic studies Data Structure
(0271BC14) (03D2CA4FF) (09ACCBT7D)
MySQL 82.4s 65.4s 55.7s
Kudu 8.23s 9.175s 7.821s
SQLER)2

Casel Case? Case3

= MySQL mKudu




(3) Beit—/MEEHI SCI 51 K

SELECT  count(x),SUM(SCICitation) as sum from
PaperSciReferencesCount CROSS JOIN
(select PaperlD
from PaperAuthorAffiliations
where AuthorlD = '0000194E")
AS TB1 on PaperSciReferencesCount.PaperReferencelD = TB1.PaperlD

£ F % B9 Table & PaperSciReferencesCount #1 PaperAuthorAffiliations |
PaperSciReferencesCount HHJIE KA 25370939 %, PaperAuthorAffiliations HHIIEKEX
7 338222414 %,

MRERINT
AuthorlD Fredrik Vult von Steyern S Haykim Robert H Thomas
u
(0000194E) (7TA213E4C) (7TD63F748)
MySQL 1.766s 0.140s 3.062s
Kudu 56.544s 54.677s 49.260s
SQLIEI3
60
50
40
30
20
10
0 —— [ ]
Casel Case? Case3

= MySQL = Kudu



(4) FHAFR R SCHAEASUEE| I EH

SELECT FieldsOfStudyID, FieldsOfStudyName, FieldCitation
from FieldsOfStudy
INNER JOIN (
select FieldOfStudyIDMappedToKeyword, COUNT (%) as FieldCitation
from PaperKeywords
INNER JOIN
(select PaperlID
from PaperReferences
where PaperReferencelD = ’ 786E45C5 ) as TB1
on TB1. PaperID = PaperKeywords. PaperID
GROUP by FieldOfStudyIDMappedToKeyword) as TB2
on TB2. FieldOfStudyIDMappedToKeyword = FieldsOfStudy. FieldsOfStudyID
order by FieldCitation desc limit 25;

{£ FAZ|f) Table F FieldsOfStudy. PaperKeywords #1 PaperReferences, FieldsOfStudy /1
AUIC K H 53834 &, PaperKeywords FAYIEXE A 163893049, PaperReferences HAYIC
S 536595630 %

MIXER

PaperReferencelD

786E45C5

03E93FDO

810C0047

MySQL

63.5s

0.656s

3.594s

Kudu

152.669s

140.594s

162.064s

180
160
140
120
100
80
60
40
20

Casel

SQLiEH)4

Case?2

= MySQL ®Kudu

Case3



(5) TR 51 RARE IR SR il 3051 AR IR A

select PaperReferences. PaperID, count (*) from PaperReferences inner join
(select * from PaperAuthorAffiliations where AuthorID=" 0C7733DB’) as TB
on PaperReferences. PaperReferencelD = TB. PaperID
group by PaperReferences. PaperID

{£ %I Table & PaperReferences #1 PaperAuthorAffiliations, PaperReferences # A9
1BREH 536595630 %, PaperAuthorAffiliations FBJIE K E 338222414 %,

MR
j j hopfield Robert H Thomas richard p lippmann
AuthorlD
0C7733DB 7D63F748 TF62A991
MySQL 161.3s 1.344s 62.375s
Kudu 725.959s 672.594s 744.367s
SQLiEA]5
800
700
600
500
400
300
200
100 .
0 0/
Casel Case2 Case3

B MySQL ®Kudu

EFRJIANK SRS BB TECHTTENE MHR T & /e —AEE).

MRS R 2
180
160
140
120
100

80

6

4 LTI

2

o =i =il HN N m AR Em _ - -
1 2 3 4 5 6 7 8 9 10 1

12 13

o O O

= MySQL ®Kudu



t.  WHAERD

HTT LA SQLIBAMNNKENERE RKRE, REBHFERTHMALEEEERR
ENIZE FrRF, BEJLENRERF Kudu B3R ELL MySQL 18 7 A7, FERT AHEZE MySQL
£y 20~30 %, AEERE—HLER Kudu FIFRILEL MySQL IEEARD . B IEMNERE
ATILA
(1) Kudu FYSEREFREAE T Slave3 X G#laz, M Slave3 FIAFFMRELL BN AL
B/ET AP, TR T EANRENMRE,

(2) SQLIEAZEHMAME Spark f93E 0, T—M&SKR Kudu 2E4A Impala £AM.
o] &€ Impala 5 Kudu FIEN M ELS, A Impala #TEERESE R,

(3)  Kudu MREMWITRIZBETFLZHR, LLMRKRNT X, ERIEFRARERER
13{# F§ Hash Partition #1 Range Partition FARNSX AR, MO XAFRE
SQL MK FIVERBE A/ NAIZERE, £/ Range Partition £9 Table IR EE IR,
FrIXBON A G EMIRITREM T T EZEL Kudu BMRE, MR ZBIFZEE
XX T EH T

(4) PWHIRMNNASSEERAR. XJLHEZTENERZERESERDN, BERT
Kudu tt MySQL 1R Z H91EM, tHILT Kudu tb MySQL R ARDESENR . K5
Kudu B ERIZ “Fast Analytics on Fast Data”, FrIUHTFAE 893K Kudu B
MEURSEMER, URMIKAXLE SOL FEEHAZE Kudu FrEKAE. b5,
PR UM T EEMRE, BESNEIREXD, IBMESEBEEARNIRE, #
BEHIEEMEITH SR, MU ENERERE IS EHE A Kudu BIMEEE.

Ne B

N[l

Kudu EA— MM FHERS, HANERNFARAE, NAWHART . sBFKF
EER, /INKASEERT Kudu+impala SREEASLRE3ER ad-hoc EiEFHEK, # Cloudera
FEAFIRERIE Kudu, FRIAESE Kudu BRIEHARE, BREAESGTBE LFREE
iR, ARXAZHAOEEFR Kudu WIFRERIMESFANFIMEE, ATIXTT8E Kudu FIN
RHEHREETH] Acemap X FH ST, FEEEN—FMBRT B FH Acemap,
AEEREANEEF, BH Kudu —MFF KL RBES Hadoop AXHMEFHTELK
TFER, RETEENEAD, KEF Kudu BEMSATEZ BRIZEEBHE BN A,



