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HATUN T ap IS OBSE B REBRYE RiEHEIAlluxioRd/obsHR .
alluxio fs mount /obs obs://<OBS_BUCKET>/<OBS_DIRECTORY>/
TR

1.2 B EEEMN 1510 Alluxio

iaAlluxioSEEREFRIHOS 219998, BRttbi Aalluxio://<alluxiofImasterTs =
ip>:19998/<PATH>, ATEGEIIRAINBUNE@ETEIENA ( Spark. Hive. Hadoop
MapReduce#FIPresto ) ija@Alluxio,
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MapReduce RS
HIHREISR

1 {$F8 Alluxio

{s5F Alluxio {EJ9 Spark Rz Rz FHIMA ML

gz
$ER2

43

PArootFIPERER IIMasterti =, AP IR EEINZERrootZFi
WITU TS, BEENETSE,
source /opt/client/bigdata_env

R LEIERIE S HKerberostAE, BT TFaSIANEHEBIER . MR HaIERERE
FAKerberost\ilE, MFTEFHITILGHRS .

Kinit MRSEEEEEF
540, kinit admin
HEERMAXE, BAEIRERIZIAluxioXX R SZEH,

WNEAM/home B R NEZ— M HIAX (Htest_input.txt, AT TGS, &
test_input.txt3EMAAlluxiod ,

alluxio fs copyFromLocal /home/test_input.txt /input

HITI TS Bahspark-shell,

spark-shell

fEspark-shellIZfTAI 4 < o

val s = sc.textFile("alluxio://<AlluxiofYT5 =& FR>:19998/input")
val double = s.map(line => line + line)

double.saveAsTextFile("alluxio://<AlluxiofJ75 522 F7>:19998/output™)

(RERL
<AlluxiofI 5 B FR>:119998, BIRIESCIRE R & NAlluxioMasterSLBIFREFI B T R R&
MEROS, FNEMEHOZEAEIGESERE, flg0: node-ana-coremspb.mrs-
mOva.com:19998,node-master2kiww.mrs-m0Ova.com:19998,node-master1cqwv.mrs-

mOva.com:19998
R “Ctrl + C” 1BHspark-shell,

B8 @idalluxiogp$Talluxio fs s /BEFalluxiolRBR NEE— @i BF/output, Hep
BE THAEinputlINUZAHE -
----4ER
1£ Alluxio L6lZE Hive &

gz
SER2

SIR3

LAroot B REREE N IMastero =, 5P IR LRI ERIroot L,
HITuN TS, RERETE.
source /opt/client/bigdata_env

WNRLEIERFE S AKerberostAE, BT FaSIANEHEBIER . MR HEIERRE
FAKerberosiAiE, MFTEFEHITIULERS

Kinit MRSEEZEEFT
40, kinit admin
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MapReduce g%

HIGRIEIERE 1 {&H Alluxio
SRA EFWAXE, WEAM/homeER MEE—MEIAXHhive_load.txt, AENRA
1, Alice, company A
2, Bob, company B
FI5 HTULATGS, Bhive load txtSTERINAlluxiod ,
alluxio fs copyFromLocal /home/hive_load.txt /hive_input
FIR6 MITUI TS /Fshhive beeline,
beeline
L7 fEbeelineETAI TS, RIBAUlUXioRAYMNSFHITEIZR .
CREATE TABLE u_user(id INT, name STRING, company STRING) ROW FORMAT
DELIMITED FIELDS TERMINATED BY ',' STORED AS TEXTFILE;
LOAD DATA INPATH 'alluxio://<Alluxiofd75 m&ZF7>:19998/hive_input' INTO
TABLE u_user;
(11 %88
<AlluxiofJ T R EZFR>:19998, BIRIESLIRERE R AAluxioMasterSLBIFFTEFIB T R SRS
Mm5mOs, SMEMEHROZELEIGES(ER, FI30: node-ana-coremspb.mrs-
mOva.com:19998,node-master2kiww.mrs-mOva.com:19998,node-master1cqwv.mrs-
mOva.com:19998
T8 WITUTHmSEACENE.

select * from u_user;

-

£ Alluxio k=17 Hadoop Wordcount

gz
$IR2

IR

LArootFIREREE fIMastert =, i3 0P CIZEE IR ERrootZ S
HITU TS, BEENETE.
source /opt/client/bigdata_env

AR HEIERF S S HKerberosiAiE, HUTII TSI EIARF . MRYFIERKRE
FAKerberosiAilE, NMFEFEHITILLEGRS

Kinit MRSEEEEES
58N, kinit admin
EBMANY, BAMEIEEFIZEIAluxioX R A,

WTEARIM/home B R FEF— NN fHFtest_input.txt, ARHITIN TGS, &
test_input.txtSAAAlluxioH

alluxio fs copyFromLocal /home/test_input.txt /input
BiTyarn jarfifTwordcountEdl

yarn jar /opt/share/hadoop-mapreduce-examples-<hadoophRAS>-mrs-<mrs
&£EBHRA=>/hadoop-mapreduce-examples-<hadoophRANS>-mrs-<mrsEEEEhR A
£>.jar wordcount alluxio://<AlluxiofJT5 FZFR>:19998/input alluxio://<Alluxio
T =2 FR>:19998/output
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MapReduce g%
HIHREISR

1 {€F8 Alluxio

£1R6

(AR
e <hadoophRAS>BIRIELIRIE &R

o <mrsEERAS>ERMAMRSHIKIMREAS, AIMRS 1.9.2iRAEEE4b Famrs-1.9.0,

o <AlluxiofI 5B FR>:19998, BIRIELIrERE I HAluxioMastersLBIFFEFI BT R
RERSKAS, SNBREROZBEASEIGESERE, FIg0: node-ana-coremspb.mrs-
mOva.com:19998,node-master2kiww.mrs-m0Ova.com:19998,node-master1cqwv.mrs-
mOva.com:19998

EiFalluxiodp<{Talluxio fs ls /BEFalluxiotRB R FEE— MEIEBF/output, 88
TwordcountfY45E .

TR

{§iF9 Presto 7£ Alluxio F&ifjzk

SHR1
SER2

SIR3

F£R4

IR
+LR6

LArootFIRERER fIMaster =, 30 AP CIZEER TR ERrootF S
HITuN TS, RENRETE.,
source /opt/client/bigdata_env

WNRLEIERFE B AKerberostAE, HATUI TFaSIAEHEBIAR . IR HEIERRE
FAKerberosiAiE, NFTEFEHITIULEGRS

Kinit MRSEZLEF

#gn, kinit admin

Bzhhive beelinefEalluxio IR .
beeline

CREATE TABLE u_user (id int, name string, company string) ROW FORMAT
DELIMITED FIELDS TERMINATED BY ',' LOCATION ‘alluxio://<Alluxiofy 5 2B FR
>:19998/u_user';

insert into u_user values(1,'Alice','Company A'),(2, 'Bob’, 'Company B');
(MARY:
<AlluxiofI T =B FR>:19998, 1EIRIESLARIE R & IAluxioMasterELBIFFEFIE T R T =&
MEROS, FPEMEHROZELAEIGESERR, FI%: node-ana-coremspb.mrs-
mOva.com:19998,node-master2kiww.mrs-m0va.com:19998,node-master1cqwv.mrs-
mOva.com:19998
[B&fiPrestoE Fif, BRiES IERERIHRTESETNSE2~F RS,

fEPrestoZ g {TEfiETselect * from hive.default.u_user; Eifalluxio -l
EE,
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MapReduce g%
HIHRFISR 1 {884 Alluxio

1-3 Presto &iff alluxio F6IZERIZE

presto> select * from hive.default.u user;
id | name | company
S T o o oo -

1 | Alice | Company A
Z | Bob | Company B
(2 rows)

e TR

1.3 Alluxio ERERE
BUHA/ER

1. GUELZEAluxioBHHRIEEE,
2. LlrootFIFRERERIEMaster s, BR3P EEERINZERroot 2,
3. BUTUIT&<, BENETS.

source /opt/client/bigdata_env

{8 Alluxio Shell
Alluxio shell8 & Zfh5AlluxioXX BRI SITIRIE,
o EBENHRFSIRMEGSIIE.
alluxio fs
o (FRlsArSFIHAluxioRBRI . FIENFIHIRER FTABEXH.
alluxio fs ls /
e ({FFcopyFromLocalfp$ A LA HIAMIZEFAlluxiod .

alluxio fs copyFromLocal /home/test_input.txt /test_input.txt
SHITRER:
Copied file:///home/test_input.txt to /test_input.txt

o  HEXEAIsAELIILAluxiodF RIS, FILABRIRINIFE NATtest_input.txt3Z{4,

alluxio fs ls /

mSHITREE:

12 PERSISTED 11-28-2019 17:10:17:449 100% /test_input.txt

It EoRtest_input txtS A EAluxiod, ZFSHE N ANXEHIA/N. BEHRIFA
k. BIEEEHER. AlluxioshixA4 SZ1¢E'L§T_E||:I$ XHE

o (FAcatapLFTENHRIRS

alluxio fs cat /test_input.txt

W PMITREE:
Test Alluxio
Alluxio FRRYHEETINEE

AlluxiolBiZ Ft—ap B = EINF MR — 7 WFERFERILE .. (FBES%: https://

docs.alluxio.io/os/user/2.0/cn/advanced/Namespace-Management.html

MEERITRFES T ENFERFEZIAluxiodr B = EFH BT Alluxiods 2 =S8
%iﬂiﬂ,ﬂ*r RS
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MapReduce RS

1 {€F8 Alluxio

e el i=1ca]
1.
2.
3.
4.

FAlluxioFEIZ— P ERIEEHS .

alluxio fs mkdir /mnt
Successfully created directory /mnt

EH— 1 CERNOBSX R ZFAlluxio ( BIIR: AEEFRCEBOBS
OperateAccesst[RIIZIE, BEFESNEEFESIBEE (FEHX) ) - tta
LAobs-mrstestS] 4R F 96, BHRIBSLIRERE RN ERES

alluxio fs mount /mnt/obs obs://obs-mrstest/data
Mounted obs://obs-mrstest/data at /mnt/obs

J‘E;J‘éfﬁluxioﬁ% FEHIHOBSHRFFHI M . FRAlsarSTIHOBSHEEHBERT
E\ 1 o

alluxio fs ls /mnt/obs
38 PERSISTED 11-28-2019 17:42:54:554 0% /mnt/obs/hive_load.txt
12 PERSISTED 11-28-2019 17:43:07:743 0% /mnt/obs/test_input.txt

AR B R AT LB Alluxio WebUIEE .

TGS, BIAluxioSt—mE=E, FJLIEEMN REFERGEPRREEH
#&@. flan, fERALs -Rap<, BFHIHEH—TBRTRIEREX .

alluxio fs s -R /
0 PERSISTED 11-28-2019 11:15:19:719 DIR /app-logs
1 PERSISTED 11-28-2019 11:18:36:885 DIR /apps
1 PERSISTED 11-28-2019 11:18:40:209 DIR /apps/templeton
239440292 PERSISTED 11-28-2019 11:18:40:209 0% /apps/templeton/hive.tar.gz
1 PERSISTED 11-28-2019 19:00:23:879 DIR /mnt
2 PERSISTED 11-28-2019 19:00:23:879 DIR /mnt/obs
38 PERSISTED 11-28-2019 17:42:54:554 0% /mnt/obs/hive_load.txt
12 PERSISTED 11-28-2019 17:43:07:743 0% /mnt/obs/test_input.txt

HHERTAluxioXHRFIRE R ( BAMBERHDFSEIRBE R, Blhdfs://
hacluster/ ) PRIEFIERFHERARIFTE . /app-logstl/appsBEREHDFS
XHREZH, /mnt/obs/HREOBSH,

H Alluxio JMEEHE ST
AFAluxioR|FBAREFEEFHEEIE, S LINEEEERAE) . BHan:

1.

FE—1 3 {Htest_data.csv ( XIHR—DIER T EIEAIER ) Elobs-mrstestSZ {4
%M /dataBR T, @Ilsip S BRI

alluxio fs ls /mnt/obs/test_data.csv
294520189 PERSISTED 11-28-2019 19:38:55:000 0% /mnt/obs/test_data.csv

B ERTIZUEAluxioPEZ SEEH0%, BIARTEAluxioAFH
Sz EE " milk" BEEREL, FHitERERT

time alluxio fs cat /mnt/obs/test_data.csv | grep -c milk

52180

real 0m10.765s
user 0mb5.540s
sys  0m0.696s

BERERHEERBEIERAERTS, AlluxioB ) XIZERY BT LIRS HIaiZ iz
AOERE . HlE0: il catasSIREN 4G, BlsasSHER XIS,

alluxio fs ls /mnt/obs/test_data.csv
294520189  PERSISTED 11-28-2019 19:38:55:000 100% /mnt/obs/test_data.csv

BRI EE100%# 02 I Alluxio .
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MapReduce RS
HIHRFISR 1 {884 Alluxio

4. BIRIBIENZIAE, FitERiE “eggs” HIAUREL, FTERERT,
time alluxio fs cat /mnt/obs/test_data.csv | grep -c eggs
59510

real 0m5.777s
user 0m5.992s
sys 0m0.592s

M EURIRFERT AT LAE LR EEAluxioMZFRIEHE, #UEAIFERBES R,
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MapReduce RS

BHRFIER

2 {§F CarbonData ( MRS 3.x ZHIkRZA )

2 {8 CarbonData ( MRS 3.x ZHBIkRZA )

2.1 M\EFF4{EH CarbonData

MRS 3XZBIMRASEAREY, MRS 3xRELERAIESE(@EHCarbonData ( MRS
3xRZERAE) -

AREDBNBERSpark CarbonDatafIEARRIE, FiEESA=EFspark-beelineif
15, CarbonDataH&ﬁ;)\lj@. PATESS:

AR

BRIFE R

LB

1.

U
i
i
It
&
3t
W
=

E$ZESpark
fEXJCarbonDataH THIIRIEZ B, FEIEZESpark,
Bll#ECarbonDataz

iEHECarbonDataz f5, FEIECarbonData Table, HFIIEEHIEI I ITEIDE
E.

N #ESICarbonDatazk

FIFP MAHDFSHAYCSV 4 INE IR PR eIEaE+ .

fE£CarbonDataEHiHHIE

fECarbonDataRIFEIEZE, BAFPRILITITERIEIGRIE, flilgroupbyal

EwhereZs,

{EFAMRSZ i

ZE$ZZ|Spark CarbonData,

1.

RIEWSER, EEFE iR, ERrootlAFERTEEF RIS

ggﬂq?’_ EMaste2 VR EHE iR, WEZTRERE iR, BASIERMRSE
!fﬁo

AR SEENEEE

sudo su - omm
source /opt/client/bigdata_env

MAERRAS 01 (2024-03-05)
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MapReduce RS

BHRFIER

2 {§F CarbonData ( MRS 3.x ZHIkRZA )

3. [BFKerberosi\IERIERE, HATLUATGHRSINERPE%D . KEAKerberosiAIESE
BELEWIT,

Kinit SparkZB4£/EFE
() 88

FAPEZEEMABPEhadoop. hive, F£Bhadoop,
4. BUTLATEG<, EEERSparkiz{THE:
spark-beeline

B2 i Tan<SeliECarbonDatazk,

CarbonDataZ=r] B FINEEIEFITEIGIRIE, FlaNiTLA T a<ElECarbonData
=

CREATE TABLE x1 (imei string, devicelnformationld int, mac string,
productdate timestamp, updatetime timestamp, gamePointld double,
contractNumber double)

STORED BY 'org.apache.carbondata.format'

TBLPROPERTIES
('DICTIONARY_EXCLUDE'="mac','DICTIONARY_INCLUDE'='devicelnformationld'

);

SHITERNT:
Fommmmmeem +-—t

| result |

Fommmmmeem +-—t

Fommmmmeem +-—t

No rows selected (1.551 seconds)

MCSVIENNEEERICarbonDatazk

RIBFFERIISEE TS NCSVIUEINEEIR, BINSZIFCSV4, LOADRSHIED
BRICSVIIZ, FEFCarbonDataRsIB1ERE, INFEEXIRN . CSVIEFFAIEIRERY
FI%, LAREIRENEZEMCarbonDataZk ILAL .

NHFBFRFAEHDFSH . AFPALUSN 4 LIEZIOBS, HAAEMRSEIREH G “NXHE
127 B34 INOBSSAHDFS, BEMESESASHEIE.

UNEREEEEIS A T KerberosiAIE, MEBETERBESCSVIUYE, AETLUERFE
HDFS#%, SE5EEMNTIEIMESAHDFS, FHigESparkB{EFP7EHDFSHXT ST
HEIZEFIHITHIRGR o

f5lgn, HDFSRAY “tmp” BRE— 1M “data.csv” , IBUIT:

x123,111,dd,2017-04-20 08:51:27,2017-04-20 07:56:51,2222,33333
HITENBL:

LOAD DATA inpath 'hdfs://hacluster/tmp/data.csv' into table x1
options('DELIMITER'=",",'"QUOTECHAR'=""",'FILEHEADER'="imei,
deviceinformationid,mac,productdate,updatetime,gamepointid,contractnumb
er');

I SHITERIT:

e +--+
| Result |
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MapReduce g5
AR VEISRES 2 {9 CarbonData ( MRS 3.x ZHIARAN )

[ R +--+
[ R +--+
No rows selected (3.039 seconds)

£I%4 fECarbonDatashEHHIE,
o REUCHERHE
797 3kEYfECarbonData tabledAYICRE, AILAHATLATEGRS .
select count(*) from x1;
e {EFEGroupbyZif]
HTIREAREER “deviceinformationid” i2R#, TLHTIUATHS .

select deviceinformationid,count (distinct deviceinformationid) from x1
group by deviceinformationid;

o (FAHFKHEES
F T REEEdeviceinformationidfi9ic s, AJLMITIA TS S .
select * from x1 where deviceinformationid='111";
(RERTY:

ERTHIEEIRIREG, IREERTEIINERSEPNFFHMERNFH, 2558
IERPAIFIARRERSTY, XERATARESHFHEE I AGNFRERRER.

£S5 PITLA TSR SSparkiziTif s,
Iquit

TR

2.2 CarbonData &7}

k)

CarbonData2 5RDBMSHEIZEZ(, RDBMSEUEZMEERTIFIMRAIES.
CarbonDataZRfFERItE REMLAIEIE, BEREIESIFIEIESEE . CarbonDatadaY
HUREEERLA S,

STRFRIEESER
CarbonDataZ=SZ3F LA EIRSEE :

e Int

e  String

e Bigint

e Decimal
e Double

e TimeStamp

R2- 1S E AR ERSE BUANS AT E AT 7 iF 4R AR
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MapReduce g%
HIHRFISR

2 {§F CarbonData ( MRS 3.x ZHikRZA )

2% 2-1 CarbonData ZiERY

HmEeea iR
Int AFZTEEFEEE, M-2,147,483,648%12,147,483,647
ol
JEFHIIINRZINEER, SEREREREIBIgIntZEEY,
String RASIFFERAKE /2100000,
BigInt EFE64-bitTEiEEIE, ST3FM-9,223,372,036,854,775,808Z)
9,223,372,036,854,775,807 ,
Decimal FINMER(10,0), =KIER(38,38),
ol
HHTHTESRENEDN, ATEAERINER, EEEHEEEINL
BD, &, select * from carbon_table where num =
1234567890123456.22BD
Double {EFE64-bitFiEEUE, M4.9E-324%1.7976931348623157E308,
TimeStamp | BAMEXA “yyyy-MM-dd HH:mm:ss”
(11 ¥ 88

FrEIntegerZE B E S LABigIntZE R TUIES B,

2.3 fll5# CarbonData &

Brin=

{£EFCarbonDatagiFEsEelER, A TNERFINHEENZDEIE.

(ERBEXSItESE

BT IEER IR EHIEEERCIESR . EAKerberosINERISHrEERFCIE
CarbonDatasRht, WNRAFFEARIAMEE “default” LISMIEIRECIENE, N
HEFHveBEEGTHAFPRENAERISERIEEN “Create” R,

L N T K

CREATE TABLE IF NOT EXISTS productdb.productSalesTable (

productNumber Int,

productName String,

storeCity String,

storeProvince String,

revenue Int)

STORED BY org.apache.carbondata.format'
TBLPROPERTIES (

MAERRAS 01 (2024-03-05)
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MapReduce RS
HIHRFISR

2 {§F CarbonData ( MRS 3.x ZHIkRZA )

'table_blocksize'="128',

'DICTIONARY_EXCLUDE'='productName’,

'DICTIONARY_INCLUDE'="productNumber');
FiRas < FrelERIRAFRERSAT:

xR2-2EREBEENX

2%

Hik

productSalesTable

FERRIRAIBIR. ZRATINHEEHITOT.
REBHEFE. HF. TIZER,

storeProvince
revenue

productdb HIEERZR . ZHIEESSHPNRFFSEERZIUET
RBIFNEE,
HIEESTHEFE. HF. TUZLER.
productNumber RPRYF, RRIATOITEIFRAISSSER
productName & (FERE ) HFEE. #=F. TLI&ERK.
storeCity AR

CarbonDataEAIFRBYIREBAFAT .. BUAMBELINRTHE.

table_blocksize

CarbonDataZ&{FHRYEHES HAIblock K/, BRIAMES
1024, BUESEBREIN1~2048, B{iMB,

o WNE “table_blocksize” {EX/N, HIEINEITEERKID
SHUNEUEN S, ATREES/IMHDFSHY(ERMERE .

o UNE “table_blocksize” {EXKX, HIEEAATZHS|ITES
AblockHIBER KA, SEIZEHAEAS, MNMEE
EigERe.

—RRIERT, BNRIEEIESRAIREZEA Fa0: GB

2AIF256, TBAIFE512, PBAIAE1024,

DICTIONARY_EXCLUD
E

REEEIAREMFE, ERTHEEFESNIS . ZR
FRABStringZRBIR M= HRED, (BERUNRFHETZ,
SN F IR EIE ISR ERE TP

—iRIERT, JINHEERESTSH, ALBIAENEE
E, WEEZHREFHRL, ZSHNTESH,

588

" FiEx I, QiEStringfiTimestamp#iEsEEy,

DICTIONARY_INCLUD
E

IREISEIIEMFH, ERTHESHERY, ATLUE
FH=7E2%) ERYgroupbyttaE, NRANESH . —RIBRT,
FHIINEREANIZS TS5

MAERRAS 01 (2024-03-05)
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MapReduce IR
AR VEISRES 2 {9 CarbonData ( MRS 3.x ZHIARAN )

2.4 HiB& CarbonData &

Brin=

RPREWSERER, IR BERCarbonDatazk, MFRsRE, EFERITT
RN =P EMNFAVETEER SRR o

B BT TmSmRE.
DROP TABLE [/F EXISTS] [db_name.]Jtable name;

“db_name” AENIESH . MRIEKEEE “db_name” , BFABEMIEHRIEIEET
21 “table_name” B9,

FlanHiTa<S, MEREEEZE “productdb” TRIZE “productSalesTable” :
DROP TABLE productdb.productSalesTable;

2 PITUTHSERRESEHEMIR:
SHOW TABLES;

-
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MapReduce IR
(AR IEISES 3 {§/3 CarbonData ( MRS 3.x B2 EhRs )

3 {&€F CarbonData ( MRS 3.x BZGERZA )

3.1 #ihiA

MRS 3XMSERASEAREZT, MRS 3xZHIMRABSSZ@EACarbonData ( MRS
3XZHIARA ) -

3.1.1 CarbonData &}

CarbonData@—#EeRYApache Hadoop At S {4830, (FRALHAIFIINFHE. &
5. EFEFIRIEHEAR, LURSITERE, BEFNREIPBHERAVEIESA, A
?;E;‘H&E’ﬂ&ﬁéiﬁo [ERY, CarbonDatath2—FiGEIRIRESSSpark&EmBIE e
5|8
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MapReduce g5
(AR IEISES 3 {§/g CarbonData ( MRS 3.x B2 EhR7s )

3-1 CarbonData EAZ243

l&]m GUI

‘ ‘ More Analysis Tools

@
SparK = TR
& a
_I_F:L I
S
aer CARBON
Data File Format
Sources
GOUIEEES

{#FHCarbonDataf B RN AZIERN EEIDIRMBRIENIN . MBEA_LEIR,
CarbonDataE—1NOLAP3 &, KAZEUFRDBMSHIIERRFERIE. AP IEXE
(10TBLAL ) HIEUEBS A LLCarbonDatat&=BIZEAIFE S, CarbonDataiZLAEFEHIZ
HRS P B BRFIFEEENE . BIEHINEEICarbonDatafg, FEaILAITEIES
1, CarbonDataigXIEURE DRI RGN .

CarbonDataiG#URIREMEISparkES R %, B A{EASpark SQLITEIRE G IS
. tEILAERASparkiZ2tav5E =7 T EIDBCServeri&EiEZlSpark SQL,
CarbonData 53

CarbonDatafE/gSpark BEBEIEIRIZTT, FAHErIMNEaIER T RPHIEHTE,
CarbonData EnginefESpark ExecutoriffgZ Fiz17,
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MapReduce RS%
HIHRFISR

3 (&M CarbonData ( MRS 3.x R ZGERA )

3-2 CarbonData 4514

User
Application

f7fE7ECarbonData TableHIEURE#E 7 A& T~ CarbonData#fig 34, B—IREIEE

Thrift Server
Node

Spark
Context
S ——

p
Cluster|Node 1

Spark
Executor

- N
Cluster|Node 2

Spark
Executor

)
Cluster(Node N

Spark
Executor

|
Carbon File Carbon File Carbon File
1 2 3

Carbon File
4

| HOFs

Carbon File Carbon File
X Y

18, CarbonData EnginetEtRIAZRMITEURERGIZEN . TiRFSLIMESS .

CarbonData EnginefESpark Executori#i2ad—:afs>

TFE.

SN—y—

=17,

R HIE S RS —

E ble B EELIRFHETEHDFSH . [E—Spark&EB¥RRYTS = A] LAEIHDFSHIEHETS

"\ O

CarbonData 45§

e SQLIBEE:

IZ1TRISQLEITERE.

o (EEEHITableXUEETEN : CarbonDataXz i Z FERAIDDLEUEENIES)EGk
ENFEIZEMIEE , CarbonData DDL+9RiE. ZFFEH, HEZEBEEA, TILL

EXE Ua9Table,

CarbonData5Spark SQLEE£3#RE, XiFMBRLAERESpark SQLE

o (EEERVEUEEIE: CarbonData AEUEMEALEFIRMUSTEIREIRINAE.
CarbonData>z#5INEH SREIELAR B S MNEGFETE . IIERIEIET AR T INEET
EETHIRR, TR E ISR INEARIE .

e CarbonDataX{4&zU2HDFSHRIFIRF BRI . iZBXEBIFSHEIITFHENX
B4, BN, S EIRMEBUEESE. CarbonDataEFLA NGRS S:

- HEERSINEIERE: BTEEERRE TR, JUREINRE N
B2, AI/OPIREFICPURIRE S, CarbonDataZz5|HZMEBIRIZRS]
HpY, AIBEZRAILIRIAEX RS IREOFELZHMLIEAESS, theTliE
BT ES P LAEREMERIETT (FRAIblocklet ) #1TskipiHESRICEIIEEA

MAHRIAE

- HNERAVEUERDD: BIXEESRRIEESE, JE TR/ mERIEHITE
11, EREREOERBFZRE, ZRBRBENIISEIRENE, XEWMIy “iER

WL o

- ZES—MEERINATSHMAMNZS: fia, XEROLAP-styleEid, IR

Fi5ia ( big scan ) , BEHLIAEIE ( narrow scan ) o

MAERRAS 01 (2024-03-05)
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MapReduce g%
HIHRFISR

3 (&M CarbonData ( MRS 3.x R ZEhRA )

CarbonData X ARFE

o REREWNMN: SitseEIIRCarbonData XA Z—, CarbonData&
EREALIESpark SQLEERY10f5 ., CarbonData{EFRIEBHIRRXELS It
gEEaiTRIT, HPEESMERSEARFIZIXAIPush downffift,, MMXITBL

RS TR RN .

o SXREHURELE: CarbonDatalF HRER/EHBINESREHEVES EHBELEY%E
HiE, mILURI60%~80%EEFEDE), RAERE FTHEEEFERA .

3.1.2 CarbonData FEHHE

CarbonData F=EHHE

=% 3-1 CarbonData =EE

K. MitE MRS
x=H 10000 3N =, 8 executor 41NCPU#%,
20GB. DriverJ¥£5GB, 3/ Executor,
25%: 107
String: 75
Int: 13
Bigint: 7
Timestamp: 6
Double: 6
FHIFIE 2000 3PN, 4 executordNCPURL,
20GB, DriverJfZ5GB, 3/ Executor,
BRIACSVIIER/\BIEmA | 200GB 177 clustertv 2, & executor 150GB,
B 25/NCPU#%, Driver®d7%10 GB, 1749
Executor,
BNNERAICSVILEEL | 100 | 3T s, B executordNCPUR%,
3=, 5 | 20GB. DriverdfE5GB, 3 “Executor,
e
101N
%, g0
AR
50MB,
JIIESBE =% 10000 3IMT R, B executordCPUZ,

20GB, DriverRfE5GB, 34 Executor,

RN PTEARFER T LA TEE:

o FH
o FUER/N

e F%& ({#M “carbon.number.of.cores.while.loading” #{TEE )

MAERRAS 01 (2024-03-05)
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MapReduce IR
(AR IEISES 3 {5/ CarbonData ( MRS 3.x B2 EhR7s )

o EREFHHEFHIAN ({#FH “carbon.sortsize” #{TECE )
o HEEEF ({FMH “carbon.graph.rowset.size” #H{TEE )
INZE 2100055212 RF1300%1898 GB CSVIIGRIEIRE, B17K/\¢9790.8KBAIBGB

CSVIIHRIEIE, FEEL910GBAYexecutorfiTE, tBFEERIR,
“carbon.sort.size” ECEJ “100000” , FrEEHMEIEAEERBEIAME.

TRERS | RN
& 3-2 “RERIFENE
SEis Mzt
“RESIENE 10
TR R IRTFREETINFIE 5
—RESIFFHIIGKE (B F | 120
")
“RESIRGKRE (£ FH) 120
PR —RERE IRMEZ+FIGMRN | 3800
KE (Shn FH)

MR

o * HivetiFHY EIRMES A BRIRRY LIRIE.

o = TIEG|IFRMEMhiveiEM, FlAjsontEAHEFETEHIveSERDEPROPERTIESH, Hihivesz
$FHYSERDEPROPERTIESHIER K G EI4000N =R, TikxE ko

3.2 CarbonData E &%

AETNECarbonDataFiBELERVIFMEE..

carbon.properties fHX&%
R P L NME R RERS InsE = PinBc & CarbonDatatB X S

o fRSBim: ERFusioninsight Managermu@, &% “£E8f > R3S > Spark2x > fc&
> ©ERELE > JIDBCServer (fE) > BEN , ESH
“spark.carbon.customized.configs” HifsNCarbonDatatB XS ELE -

o EPim: BREFRTR, & “(EFing#H=R}Spark/spark/conf/
carbon.properties” X{4HECEEXSE

M H%kRAS 01 (2024-03-05) WA © EARTERABIRAE 19



MapReduce g%
HIHREISR

3 (&M CarbonData ( MRS 3.x R ZEERA )

% 3-3 carbon.properties PR FBLE

2%

MIAME

fiik

carbon.ddl.b
ase.hdfs.url

hdfs://
hacluster/opt/
data

IbE 1 FFMHDFSE AR R BCEHDFSHERT IS
2, £ “fs.defaultFS” thif{TEiE ., £
“carbon.ddl.base.hdfs.url” PECEAIIERISH
EBANEIE “fs.defaultFS” HhECERIHDFSIRR
i, NREETEXNER, VARASEBRLS
BRI IR

flgn: WNRCSVHRIEIIIRIZRZE “hdfs://
10.18.101.155:54310/data/cnbc/2016/
xyz.csv” , EHef, &= “hdfs://
10.18.101.155:54310” KiEF /Bt
“fs.defaultFS” FBEBFRILUE “/data/cnbe/”
{E “carbon.ddl.base.hdfs.url” BCE .

B0, EEYEINERT, BARALUERECSVIUER
“12016/xyz.csv” o

carbon.badR
ecords.locati
on

187EBad recordsHITFIEIZR . ILLERIRSIHDFSER
=o BEOAMEHANuUll, tNERFA T bad recordsHE
iCRaEbad recordsiR{FEEM, NIZIZZHMN
HARPHTEE.

carbon.bad.r
ecords.action

fail

LA 2bad recordsHyPUfp1T /9358

FORCE: i@igi&bad recordsfFigANULLRE SN
BIFEE.

REDIRECT: Bad recordstg S\
carbon.badRecords.locationft HiEER TFHICSVZ
HmA SN

IGNORE: Bad recordsBEAR#ENINE B FREBAN
CSVZi4,

FAIL: NSR#kZF{E{aJbad records, NIEHEMNESK
o

carbon.updat
e.sync.folder

/tmp/
carbondata

modifiedTime.mdt3 {43812, TLLUEENEEIR
REFIRER
el
MNERIRENEERR, SHIRFMBREFPELILEIZEE
=7, BiziEREE777T8R .

carbon.enabl
e.badrecord.a
ction.redirect

false

EEEHIEINE P Bredirect 53 IEbad
records., BFIZECES, B4+ HAIbad records
SRICRIEISEFEMN B EMACSVI T, £
Windowsi#ERZ I THILLSECSVITSRT, RIgE
SRECSVIEN,

MAERRAS 01 (2024-03-05)
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MapReduce IR
LRIHRIEISR

3 (&M CarbonData ( MRS 3.x R ZEERA )

2K 3-4 carbon.properties FAJIEREECE

S LIVN = R

HIEINEECE

carbon.sort.fi | 16384 HATIRHEIRF(ER, CarbonDataf S iEHEEHS

le.write.buffe NGRS . 1Z2EE=HIEEFNS NGRS )T f2(E

r.size BHEEFERN. B F1,
EVESEE9: 10240~10485760,

carbon.graph | 100000 IR EL R Z [E3HRAVTEXR/

.rowset.size 2/ME=500, EA{&=1000000

carbon.numb | 6 HAEINELATER{EE RS . BoEAIZEH K/ ESE R

er.of.cores.w 8%, ANRCPUZRFTE R LABINLHE

hile.loading

carbon.sort.si | 500000 AFHEFRRYEIE RN

ze

carbon.enabl | true F3Fhashkeyit&ahashmap&ix.

eXXHash

carbon.numb | 7 HURE NN RT R AP ER{E FBAYZEL

er.of.cores.bl

ock.sort

carbon.max. | -1 fEdriverigNEHEFBFMAZINRALRUEZ XK/, LAMB

driver.lru.cac RN, BANES-1, BREFSENFRE . RiF

he.size {FERAFORIEEEE.,

carbon.max. | -1 TEexecutorimNEHBEFMAZIAIRALRUEZ A/, LA

executor.lru.c MBAE(, BIAMEN-1, FREFXEREFRES. R

ache.size RIHFER AR TFONEHE .. INRKREEZSE, WEE
FE2# “carbon.max.driver.lru.cache.size” BY{E.

carbon.merg | true FEHIRENEIIER, MHEFEBIIGET S PIEE SR 1T

e.sort.prefetc BSFHEFRT, [EREIETRE .

h

carbon.updat | true ERLSHISERIFANEIE, B> UPDATEE/ERIH

e.persist.ena fTRdiE .

ble

enable.unsaf | true IEEAEHIEINSE AR FERIELEHF . IFZEa0HE

e.sort iR/ > T SR nEIR ERRaavt kel (GC) , M
e T, BAMER “true” , BREBREIEZEHIF
IhgE.

enable.offhe | true FEHUIREINEHR B /S FRtEEHE o

ap.sort

offheap.sort. | 64 IEESERTHIFREIRROXN . &IMEHATIMB,

chunk.size.in BX{EN1024MB,

mb

SCRShRAS 01 (2024-03-05) RN © L ARITERAGRAS 21




MapReduce IR

(AR IEISES 3 {§/g CarbonData ( MRS 3.x B2 EhR7s )
2H EOANE fik
carbon.unsaf | 512 BEIEFLETERFENXRN XERTHIFSRE, 7
e.working.m FIRNEE, BIZEMB,
emory.in.mb RIS FENE:
( “carbon.number.of.cores.while.loading” BIE[ZAIA
8 = 6]) x FTINEEIERIRE x
( “offheap.sort.chunk.size.inmb” RY{E[BRIAE = 64
MB] + “carbon.blockletgroup.size.in.mb” HJ{E[ZKIA
{8 = 64 MB] + HREIRIESEZ[64 MB/3.5])
= ~900 MB EX#&
HIEESFERERE:
(SPARK_EXECUTOR_INSTANCES. [ERIAME = 2]) x
( carbon.blockletgroup.size.in.mb [EXIA{E = 64 MB]
+ “carbon.blockletgroup.size.in.mb” fEERZ[ELIA
{8 = 64 MB * 3.5]) x (B MMITESE[BOAME = 1])
=~ 600 MB
carbon.sort.i | 512 IEEEFEERFPRIPEHEFEIRIR/N . XEIZIE
nmemory.sto ERE, ZRASBHIEENKE . B{IEMB,
rage.size.in.
mb
sort.inmemo | 1024 EBEERFEAGFPRIFEHEFEIRIIA/N . XElZiE
ry.size.inmb EEE, RASBHIESA#E. B MB,
WNERECET “carbon.unsafe.working.memory.in.mb”
#0 “carbon.sort.inmemory.storage.size.inmb” , M
AEEREZSH . NRIBEET1Z28, PAX
PMRFRI20%EBTILIEREF
“carbon.unsafe.working.memory.inmb” , 80%&
FRTFHIFFEREF
“carbon.sort.inmemory.storage.size.inmb”
1588
SparkBCEZS# “spark.yarn.executor.memoryOverhead” fJ
{ERiZATF CarbonDatafie ES %]

“sort.inmemory.size.inmb” BY{&, FUINRHES ( off
heap ) i5laB AL EHexecutor®?E, MYARNAIBES(Z1E
executor,

carbon.block | 64 HIE(ESablocklet groupERFIZN . ZSEHIEE
letgroup.size. blocklet groupfI X/, BEHESEEFIIRFIOL
in.mb 1aM4ERE

=/IMEN16MB, {Ha/\F16MBRYEEBISEE NI

& (64MB)

Bf: MB,
enable.inme | false IEERARBERESHHEF (inmemorymerge
mory.merge. sort) o
sort

SCHhRZAS 01 (2024-03-05) R © AR ITBIRABREAD 22



MapReduce IR

(AR IEISES 3 {§/g CarbonData ( MRS 3.x B2 EhR7s )
2 EOANME iR
use.offheap.i | true IBERAEEIANIEFFHoffheap,
n.query.proc
essing
carbon.load.s | local_sort | {5 EMEIRERIHIFBRE . IFRMHREATIHER,
ort.scope batch_sort#local_sort, EiZEbatch_sortiSiEF Nt
ge, ESREE MRS,
WiBA
local_sort59 XZRAIDDLRIEFE P2, AeeEAMER, B
D XFMEHEAARBE, FENEDXELERZIFSE.
carbon.batch | - IBEEHUEINEERE o B M E EAEUR RN .
sort.size.inm EEENNTEHFEIER45% . % BELAMBAES,
b 588
MRSERESHE, BPBAKABRTEXAOET
“sort.inmemory.size.inmb” 2#{ERY45% .
enable.unsaf | true IBEEHIRINESETRE, SRS NEINUIBREBEHE
e.columnpag AEH, LA LREISEE .
e
carbon.use.lo | false EA{FERAYARNAH B RIS MEENEIE. REN
cal.dir true, MERYARNANBRINFZNMEEIEE, LA
IEeEEINEERE
carbon.use.m | false ERFEAES NGRS B REEIRI LIRS SRS
ultiple.temp. BEo
dir
carbon.load. | NA B AtruegiEfalse, AJLUSEHIRERZMNES, F51%
datamaps.pa RHEIXRE ST EAEH .
rallel.db_na
me.table_na
me
[E4EECE
carbon.numb | 2 FEEEEEPBTFENBURERZE . BiERIZEL
er.of.cores.w B EFMEREHIF . MNRCPURIREF B LAEINLE
hile.compacti
ng
carbon.comp | 4,3 ZEMRTMinor/E4E, RESFsegmentfIH =,
action.level.t Blan: WMBHIRER 2,37 , WEEZ2 M segment i
hreshold —XMinor[E£45. “3” Elevel 1/E45Rsegment
#, XsegmentiGH—HESE HFEIsegment,
BRE/0-100,
carbon.major | 1024 FRIZSHEEMajor FFEAIA/N . BERTZEHERY
.compaction. segmentiFESF .
size B FIMB,,
A4ERAS 01 (2024-03-05) RS © EARITERABIRAE 23



MapReduce IR

(AR IEISES 3 {§/g CarbonData ( MRS 3.x B2 EhR7s )

2 EOANME iR

carbon.horiz | true ZBHATEREFTH/XAKFEESE . £ DELETEF

ontal.compa UPDATEIETIZfS, WISRIEE ( DELETE / UPDATE ) X

ction.enable HEBITIEERIEE, NnlgekEKEELRE. FABER
T, ZBHEEEN “true” , FTFKFEELELNEE, 7
BEHEREN “false” FXAKFEELEINGE

carbon.horiz | 1 ZSHIEEsegmentIAYUPDATELE £ 34 £ S ER

ontal.update. #l, EEENHHEBIHENRER T, segmentAAY

compaction.t UPDATEIE S X HTEIES/KFEESE, FHEMHENEN

hreshold UPDATEIZS=X /4. BMABRT, Z8HEREN .
ALUZE 121000028898 -

carbon.horiz | 1 Z2#gEsegmentfiblock PRYDELETEIS E {4 #E

ontal.delete. RERERT . FEEXEHEETRENERT,

compaction.t segment4FEblockRIDELETEIE E XA SESKEE

hreshold 98, FE4%NEANDELETERRENEH., RINBERT, %
SHEREN . JLUREA1EI100002Z8HE

EHicE

carbon.numb | 4 B {ERAEEL.

er.of.cores

carbon.limit. | false LUEEETSHEESRFEFIMIt, BHEsER

block.distrib CarbonDatai9 % . BEUAEA “false” , EXFEEX

ution.enable BFIMtNEISEOEZERRSH . LWSEARESEN
BERMLEIEXEE -

carbon.custo | false 1B FSparkitZCarbonDatafJR o ECINEE . FAIA

m.block.distr BERT, HEEEN “false” , FIABASparkiksy

ibution fic. &E({FCarbonDatatkHfic, BB EEERN
“true” .

carbon.infilte | false MNRFAL2%, FEBFPEERsubqueryfUITiE2E

rsubquery.pu & Select&Ei, NTFES, FIEHEIERING

shdown.enab e BRIARER, BNSHITSortMergeSemiloin, i

le WEINITEERFEIIRREIXZICERITE AL S 6l
N, INFaEFEITRE10ksE/DHICEET, BRLS
HEBE RS HEITER,
~MGl: select * from flow carbon 256b where
cus_no in (select cus_no from flow _carbon 256b
where dt>="20260101' and dt<='20260701' and
txn_bk="tk 1'and txn br="tr 1') limit 71000;

carbon.sched | 0.8 Bt R lIaR/NEIR (executor ) EER, EOAME

ulerminRegi 7 4087 , FBRFFEKZIRAIS0% D BT Btk

steredResour Ak i

cesRatio

carbon.dyna |5 Lt sHEIERAE RS Fexecutorsfb FEIRSIR

micAllocatio A8, BOAMER “57 B, RIFRISRKESR “157

n.schedulerTi .

meout
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MapReduce IR

BHRFIER

3 (&M CarbonData ( MRS 3.x R ZEERA )

ment.merge

28 Ki\E A

enable.unsaf | true SR EH AR FERIEReH T, IFZeHIF
e.in.query.pr OEERIERRERILIRENE (GC) , NiniesE
ocessing 8. FOAER “true” , B RBBIFLEHIFINEE.
carbon.enabl | true FILERWEE (result collection ) EFEMIEAE, LU
e.vector.read REIAMEEE,

er

carbon.query | true SHOW TABLESSRRFTBHERE & EFRM
show.datam datamap, WMIRFEETEiRdatamap, BiZEBIRE
aps Jafalse,

—RES|EE

carbon.secon | 1 ZE2H BT EERI KRR | CIEEREFHITab IR
dary.index.cr segmentsHIZRIZH . HFEAIsegmentsHIKZHT, %S
eation.threa HEWMTFHRARFER _RESIRE ., ZSHETCE
dS 391:?:”500

carbonsiloo | true o HECEMtrueld, SEIEFIR, GEFES.
fn“gppa”'als” o WEEfalseld, TREENHEDIFHA.
carbon.si.seg | true FEXMEREEREEH _—HKhES5|FRsegment

AY.carbondataX {4, SHEAEESNEER, E_K
REIREBNRERE, sRBEHEFH/NX .

1588

’ Table Block Size&FB{EEFH/INHHIA/NTHE

2 3-5 carbon.properties FRIEESHE &

2 Ki\E 0%
HIENHEE
carbon.lock.t | HDFSLOCK ZECEISE 7 R EH AR ESIEPAERAVEIRY
ype HR,
BUATLHEEsCI A
o LOCALLOCK: EFAMIHRFAIHKE!
EAYE, ZBIRERATF AR LLRET—
Spark Driver ( 5¢{#&JDBCServer ) RIE R o
e HDFSLOCK: EFHDFSI{4ZE % FHISzi43k
SUZERIEE, ZBUERTERE LB MNME1TRY
Sparkiz A Big Bl FBAYZooKeeperfdis
o
carbon.sort.i | 20 g FRISRNEE . TR EFRHERE
ntermediate.f & . SRR ESEHERIEEXER
iles.limit
SCASRRZAR 01 (2024-03-05) WRIERE © £ ARITERARBIRAE 25




MapReduce IR

AIERIEISE 3 {F3 CarbonData ( MRS 3.x RZ GRS )

28 KiAE )%

carbon.csv.re | 1048576 CSVIEEIHX KN,

ad.buffersize

.byte

carbon.merg | 3 FFEE RN H TRESHIRKREEL .

e.sort.reader.

thread

carbon.conc | 100 IBERBH AR MR RELRE . 1Z2H B

urrent.lock.r FHEMNE.

etries

carbon.conc |1 IBEREFAIRERSEIX Za/ERE

urrent.lock.r

etry.timeout.

sec

carbon.lock.r |3 IEERSNREIINE B EIRE=HIRENEIAYX

etries o

carbon.lock.r | 5 IBERSNREIEMEAEIRESIIRENEAIRT

etry.timeout. EEE

sec

carbon.temp | /opt/Carbon/ | IGESTEENE . BUABR T, KA

store.locatio | TempStorelLoc “System.getProperty("java.io.tmpdir") ” 7573k

n B, tsEAMmESEHaEERAEEE X
JF “carbon.use.local.dir” H9HEIR,

carbon.load.l | 500000 #HIENEICFRTHEE.

og.counter

SERIALIZATI |\N BESEEZEANULLEYE,

ON_NULL_F

ORMAT

carbon.skip.e | false RE I E S EHUEINEHRE ZRECSVIZFHAY

mpty.line =17

carbon.load. | false ZEcBISSFErESiEa R datamap

datamaps.pa FTNE . ZEEIETES AdatamapZlAF

rallel BT R &LGFi B executor>k4aFgHd (8, #Hm
RBFEINEE .

BHESR

carbon.num | 0 ERPHEENKEFHIsegment P REBE—EHE

berof.preserv AUsegment, ENZEZEMHSEH .

e.segments fEn:  “carbon.numberof.preserve.segments”
= “27 , BPBAaEFHHIsegementFEREE RHAY
2 segment,
ZRAREENoO segmentAPIRTS .
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MapReduce RS

(AR IEISES 3 {§Fg CarbonData ( MRS 3.x B2 EhR7s )

28 KiAE )%

carbon.allow | 0 BB EHEEREREEREHINERY

ed.compacti segment,

on.days flan: NEEBES 27 , BPARGIE2XATE
HEZEThINEAIsegmentiRE T . 2RLAIMBINELRY
segmentA S EFH .
ZSHENAEZR,

carbon.enabl | false ERUEINE BRESE .

e.auto.load.

merge

carbon.merg | true WNRIEE, NSegmentAIERE CarbonZE5 |34

e.index.in.se (.carbonindex ) E&H B/ CarbonZE5|&5F

gment 4 (.carbonindexmerge ) . IXIZIRTEIRE
EHRE

EHicE

max.query.ex | 60 BIREERITFRIERARTE

ecution.time ==Yy apa v

carbon.enabl | true MinMaxFF iR EgtaE ., RE Hfalsen]ZEH

eMinMax ZIEE,

carbon.lease. | 5 EENRE X HEAFrENIRAEIIRE

recovery.retr 2/MaE: 1

y.count 2@ 50

carbon.lease. | 1000 (ms) SREXE LR TRORE 2 E98IE

recovery.retr (Interval ) (&% ( Pause ) BYid,

y.interval £/JM&: 1000 (ms)
EA{E: 10000 (ms)

spark-defaults.conf tHx2&#{

o EREFIMTR, & “(EFing#HER}Spark/spark/conf/spark-
defaults.conf” {&EFEEFRK3-6IBXSEL,

2= 3-6 spark-defaults.conf Y Spark BiES%&
S EANE 27

1BERFdriverim#izlIAF, HAf

SparkContextE24J88t

i528H
FEEPIRENXT, AEFERASparkConffER S
FIREIZSH, RARNEFIVMEZRG. B
BeEiZS#, i5E--driver-memorydsS>1TiEINEY,
BOARBMES G TR E

spark.driver. | 4G
memory
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MapReduce RS%

(AR IEISES 3 {§/g CarbonData ( MRS 3.x B2 EhR7s )
2 FANE fiiA
spark.execu | 4GB BEB M TIEFAZERNAZ.
tor.memory
spark.sql.cr | true MRTRERSRXNER, BEALEMNE, L
ossJoin.ena EARASHEHER, WIHERRIEEMAZ
bled &R, AJSCIIEFATISRE.

e 7ESpark Driverimfy “spark-defaults.conf” {4FhEELITSE,

- fEspark-sqEXTECE: BRSparkEPiRTE, & ‘(B R
Spark/spark/conf/spark-defaults.conf” M{4rECEZR3-7THHXSH

2 3-7 spark-sql B FTHIECES #

o [=1/=] fiik
spark.drive | - EIANMEF “/opt/client/
rextralava | Dlog4j.configuration=file:/opt | Spark2x/spark” AZE ik
Options /client/Spark2x/spark/conf/ | BICLIENT_HOME, Hiz®
log4j.properties - INEZREINZEIZSE
Djetty.version=x.y.z - “spark.driver.extralavaOp
Dzookeeper.server.principal=z | tions” EftEZ/EHY, It
ookeeper/hadoop. <&FZ 15> | SEBTHEEDriverinhY
- “carbon.properties” {4
Djava.security.krb5.conf=/opt | #&12,
/client/KrbClient/ 1585
kerberos/var/krb5kdc/ BIEE ‘=" aAEES
krb5.conf - &
Djava.security.auth.login.conf
ig=/opt/client/Spark2x/spark/
conf/jaas.conf -
Dorg.xerial.snappy.tempdir=/
opt/client/Spark2x/tmp -
Dcarbon.properties.filepath=/
opt/client/Spark2x/spark/
conf/carbon.properties -
Djava.io.tmpdir=/opt/client/
Spark2x/tmp
spark.sql.s | org.apache.spark.sql.hive.FIHi | I8 ESIEIRSHIESE
ession.stat | veACLSessionStateBuilder
e.builder
spark.carb | org.apache.spark.sql.hive.Car | g EASTHIIEES
on.sglastb | boninternalSqlAstBuilder
uilder.class
name
spark.sql.c | org.apache.spark.sql.hive.Hiv | }§EHivef99MERERL,
atalog.clas | eACLExternalCatalog [BF8Spark ACLES#A iR
s .,
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2% FeEE fR

spark.sql.hi | org.apache.spark.sql.hive.Hiv | $§EHiveZ FiwiEFHRYE
ve.implem | eACLClientimpl W, FEASpark ACLAT#AZR
entation e,

spark.sql.hi | false [EF3Spark ACLATWAZ542
veClient.iso fit,

lation.enab

led

1EJDBCServerlREZ LR : ZFRIDBCServerZEH S, £
“{BIGDATA_HOME}/FusionInsight_Spark_*/*_JDBCServer/etc/spark-
defaults.conf” M{4FELEZR3-8IHXSH.
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% 3-8 JDBCServer [RBHRIEESH

omm-%p-gc.log

XX:+PrintGCDet
ails -XX:-
OmitStackTracel
nFastThrow -
XX:+PrintGCTim
eStamps -
XX:+PrintGCDat
eStamps -
XX:MaxDirectM
emorySize=512
M -
XX:MaxMetaspa
ceSize=512M -
XX:+UseGCLogF
ileRotation -
XX:NumberOfG
CLogFiles=20 -
XX:GCLogFileSiz
e=10M -
XX:OnOutOfMe
moryError="kill
-9 %p' -
Djetty.version=x
Y.z -
Dorg.xerial.snap
py.tempdir=$
{BIGDATA_HO
ME}/tmp/
spark2x/
JDBCServer/
snappy_tmp -
Djava.io.tmpdir
=$
{BIGDATA_HO
ME}/tmp/
spark2x/
JDBCServer/
io_tmp -
Dcarbon.propert
ies.filepath=$
{SPARK_CONF_
DIR}/
carbon.properti
es -

S BoE(E R

spark.drive | -Xloggc:$ ERIAET${SPARK_CONF_DIR}EMEK
rextralava | {SPARK_LOG_DI | EEE, BiZBIMEREINEISH

Options R}/indexserver- “spark.driver.extralavaOptions” Efth

BZER, LSBT EEDriverinhY
“carbon.properties” {4E&1R,
%88
BER ‘=7 MOAEETE.
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S BeEE fEiA
Djdk.tls.epheme
ralDHKeySize=2
048 -
Dspark.ssl.keySt
ore=$
{SPARK_CONF_
DIR}/
child.keystore
#{java_stack_pr
efer}
spark.sgl.s | org.apache.spar | IEESIBIRSHIIEEE
ession.stat | k.sgl.hive.FIHive
e.builder ACLSessionStat
eBuilder
spark.carb | org.apache.spar | 1§ EASTIIIEEE
on.sglastb | k.sql.hive.Carbo
uilder.class | ninternalSqlAst
name Builder
spark.sgl.c | org.apache.spar | }§EHivelISMEEE R, FHSpark
atalog.clas | k.sgl.hive.HiveA | ACLESWAZRIRE,
S CLExternalCatal
0g
spark.sql.hi | org.apache.spar | I&xEHiveZE FimiEFERIEI . fBRESpark
ve.implem | k.sql.hive.HiveA | ACLAF@AZRiRMHL,
entation CLClientlmpl
spark.sql.hi | false [EFESpark ACLAT WA iRt
veClient.iso
lation.enab
led

=

3.3 CarbonData I&/EiEE:

3.3.1 CarbonData PEN|’]

KETNAEIECarbonData table. INEEYE, URETIEHIBIITENTRE. ZIHR
BN MR ETF Spark BeelineEFinAYRIE. WREMSpark shell, HEETHSE
fEspark.sql()BIESH,

ARVELINCSVIZ (- INEFEZI CarbonData Table/gf
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2% 3-9 CarbonData HEN|]

BIE 15488

HEECSVIH YEZINELZICarbonData Tablef9CSVIZit

&#%Z|CarbonData TEXCarbonDataidt{THI—FPRIEZRI, BEFE
iE#EZECarbonData,

gli#ECarbonData Table ERzEICarbonDataz fg, HEBIEECarbonData

table (3T INEEIEFIHRITEIDRF

n#EZdESCarbonData tll#€CarbonData tableZ 5, ATLAMCSVIANNEEL
Table BRI EIEAYtabled,

1{ECarbonDatarh &%z Bl CarbonData tableFINZHIEZ R, BILAMIT

FRrEEmEaiRlE, Hlanfilters, groupbyZs,

& CSV M1

1.

EARMERCSVIE, X&) test.esv, HEFIRIT:
13418592122,1001, MAC##£4£,2017-10-23 15:32:30,2017-10-24 15:32:30,62.50,74.56
13418592123,1002, MAC##4£,2017-10-23 16:32:30,2017-10-24 16:32:30,17.80,76.28
13418592124,1003, MACH##4£,2017-10-23 17:32:30,2017-10-24 17:32:30,20.40,92.94
13418592125,1004, MAC##4£,2017-10-23 18:32:30,2017-10-24 18:32:30,73.84,8.58
13418592126,1005, MACH##4£,2017-10-23 19:32:30,2017-10-24 19:32:30,80.50,88.02
13418592127,1006, MACH##4£,2017-10-23 20:32:30,2017-10-24 20:32:30,65.77,71.24
13418592128,1007, MACH##4£,2017-10-23 21:32:30,2017-10-24 21:32:30,75.21,76.04
13418592129,1008, MACH##4£,2017-10-23 22:32:30,2017-10-24 22:32:30,63.30,94.40
13418592130,1009, MACH#4£,2017-10-23 23:32:30,2017-10-24 23:32:30,95.51,50.17
13418592131,1010, MAC#£4£,2017-10-24 00:32:30,2017-10-25 00:32:30,39.62,99.13

FEAWINSCPTEBCSVXHEAEFinT R, flil “/opt” BRET.

L RFusionlinsight ManagerIlH, #&F “&4 > ™R > AR , SINIAVER
sparkuser, FAF4H (hadoop. hive) , 48 (hadoop) ,

HEAEFIRER, MEHMRESFHIALERF:
od | EFinZEER

source ./bigdata_env

source ./Spark2x/component_env

kinit sparkuser
_HECSVAREISZHRIHDFSH “/data” BR:
hdfs dfs -put /opt/test.csv /data/

iE4Z% CarbonData

{§FESpark SQLEkSpark shellEEZEISparkF#17Spark SQLAFS -
FF/ZIDBCServerF{FFIDBCE i (5140, Spark Beeline ) &,
PATIN T ap<:

cd ./Spark2x/spark/bin

./spark-beeline
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Bl%# CarbonData Table

7ESpark Beeline#iEiZ2IIDBCServerZ 5, FEEBIFE—CarbonData table FAFNE;
BTN ITEIGRE. THREIE— M ERERNGS.

create table x1 (imei string, devicelnformationld int, mac string, productdate
timestamp, updatetime timestamp, gamePointld double, contractNumber
double) STORED AS carbondata TBLPROPERTIES
('SORT_COLUMNS'="imei,mac');

mSHITERIT:

No rows selected (1.093 seconds)

IN&;#4EZ CarbonData Table

tll#ZCarbonData tableZfg, BILAMNCSVIHINEHIRZIFTEIZRAIRS

FFFERASENEITIA T as S N CSVIHINEETE . 1ZRAFIBFRSCSVHRIZIE
T

LOAD DATA inpath 'hdfs://hacluster/data/test.csv into table x7
options('DELIMITER'=",", 'QUOTECHAR'=""",'"FILEHEADER'="imei,
deviceinformationid,mac, productdate,updatetime,
gamepointid,contractnumber');

Heh, “testcsv” JERECSVMHRICSVIIME, “x17 JRBIRIRS
CSVIEBIREAT:

13418592122,1001, MACH#£4£,2017-10-23 15:32:30,2017-10-24 15:32:30,62.50,74.56
13418592123,1002, MACH#£11£,2017-10-23 16:32:30,2017-10-24 16:32:30,17.80,76.28
13418592124,1003, MACH#£41£,2017-10-23 17:32:30,2017-10-24 17:32:30,20.40,92.94
13418592125,1004, MACH#£14£,2017-10-23 18:32:30,2017-10-24 18:32:30,73.84,8.58

13418592126,1005, MACH#£14£,2017-10-23 19:32:30,2017-10-24 19:32:30,80.50,88.02
13418592127,1006, MACH#£14i£,2017-10-23 20:32:30,2017-10-24 20:32:30,65.77,71.24
13418592128,1007, MACH#£141£,2017-10-23 21:32:30,2017-10-24 21:32:30,75.21,76.04
13418592129,1008, MACH#£11£,2017-10-23 22:32:30,2017-10-24 22:32:30,63.30,94.40
13418592130,1009, MACH#£141£,2017-10-23 23:32:30,2017-10-24 23:32:30,95.51,50.17
13418592131,1010, MACH#£41£,2017-10-24 00:32:30,2017-10-25 00:32:30,39.62,99.13

I OHUTERUT:
Hmmmm e +

|Segment ID |

Hmmmm e +

|0 |

Hmmmm e +

No rows selected (3.039 seconds)

7E CarbonData hEHEIE

BlfzCarbonData tableFHIIEEIREZ /S, BIUMTAREIESIESITIRIE. T H—t
EiaERIEEA,
o IRHUCHRE

FTIKEVECarbonData tabledANEEE, BJLUBITLA TS .

select count(*) from x1;
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e ({FEMGroupby®&ify
R THENAEE R deviceinformationidieR#, AILLUETUATGS
select deviceinformationid,count (distinct deviceinformationid) from x1
group by deviceinformationid;

o FiFilter&ifg
FTIREYFEdeviceinformationidf¥ic®, ATLUERITIA TGS .
select * from x1 where deviceinformationid='1010";
(RERLY::
ERTHIEERRER, IREHERGTEINEREETNFFIERENERN, SSHEaE
RHEIFIREERTST, XERHTARESHNEREE RGN EEARIER.

£ Spark-shell E{#M CarbonData

PR &ZEEESpark-shell EfFACarbonData, FEiBidul FA = ElECarbonData
Table, ANE#IEZICarbonData TableF17ECarbonDatashEiBEHERIIRIE .

spark.sql("CREATE TABLE x2(imei string, devicelnformationld int, mac string, productdate timestamp,
updatetime timestamp, gamePointld double, contractNumber double) STORED AS carbondata")
spark.sql("LOAD DATA inpath 'hdfs://hacluster/data/x1_without_header.csv' into table x2
options('DELIMITER'="", 'QUOTECHAR'='\"",'FILEHEADER'='imei, deviceinformationid,mac,
productdate,updatetime, gamepointid,contractnumber')")

spark.sql("SELECT * FROM x2").show()

3.3.2 &18 CarbonData Table

3.3.2.1 CarbonData Table &7}

B

CarbonDatafPY%iE{ZEEtablesL{A, CarbonData table SRDBMSHHIZRZELLL,
RDBMSEUIETFAETER{TFIFIMIRAIZE S . CarbonData tablefZiBHItE 2L5HI{LATEL
17, PBEEESIFIEESEE,

SIFEESER

CarbonDataXz#FLA THIESEEY:

e |Int

e String

e Bigint

e Smallint
e Char

e Varchar
e Boolean

e Decimal
e Double
e TimeStamp
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BRI
e Date
e Array
e Struct
e Map

R ETSIFHEIERE R E S B ERT TR

2% 3-10 CarbonData #{iE35EY

HimEny BE
Int AZTEFSEE, M-2,147,483,648%12,147,483,647
WA
JE=HHIAIRZINtER, STERERFEIBIgIntLE,
String 100000=2FF
izl
UNER7ECREATE TABLEF{$FIChargiVarchard{iEsay, NIiX
FhEURERNE BN O String SRR,
NRFEFHFIKERII3200009%), SEEERN, BiZFIIOA
HltblpropertiesfILONG_STRING_COLUMNS/E 4R,
BigInt 64-bit, M-9,223,372,036,854,775,808%!
9,223,372,036,854,775,807
Smallint SBEl-32,768%132,767
Char SEEARIZ&aFz
Varchar SEEIAZRIZ&aZz&0%F!9
Boolean BEltruesiEfalse
Decimal EINMEZ(10,0) , =KAER(38,38)
VA
L ITEEERENESR, ATEEERNER, TEEHF
EEMNLEBD., I8N0, select * from carbon_table where num =
1234567890123456.22BD.
Double 64-bit, M4.9E-324%11.7976931348623157E308
TimeStamp NA, A “yyyy-MM-dd HH:mm:ss”
Date DATEXIRE BT F#EBHEE. BAMELA “yyyy-
MM-dd” ,
Array<data_type> NA
Struct<col_name: i ke -
— II-I ?:2_ /j-li*gg JHR o
data,_type COMMENT NSz EE 2L BIEiRE
col_comment, ..>
Map<primitive_type,
data_type>
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3.3.2.2 #i#E CarbonData Table

Birn=

{EfCarbonDataglFHscelEESR, A RIEEPIMNEEEIEIIEE. F@iICreate

Tableap > KEIER . %S ZIHERABTEXFIEIER.
ERBEENXSICIZER

BT RS R EHIERERCIER.

ap L7l

CREATE TABLE /F NOT EXISTS productdb.productSalesiable (

productNumber Int,

productName String,

storeCity String,

storeProvince String,

productCategory String,

productBatch String,

saleQuantity Int,

revenue Int)

STORED AS carbondata

TBLPROPERTIES (

‘table_blocksize'='128’);

EiRas<SFreZRIRAYFMEEAT:

x3-11 FEBEX

2H R

productSalesTable | #FEURRIRAIRTR. ZFRBTINEEIEHITHMHT.
REBHEFE. HF. TXIZERN,

productdb %SJHEF@%WO ZHIEES SEPRIRFITZEERIMETIR
AFIEE,

HIRESMBTFE. MF. THZER.
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28 A
productName =95, KERITOITETFRAW SR,
storeCity & (FRBRE ) HFEE. =, TRI&KEMK.
storeProvince
procuctCategory
productBatch
saleQuantity
revenue
table_blocksize CarbonDataZ{FEHIEIES{EAblock A/, ERIAMES
1024, &/IMERNT, ®mK(E/H2048, B HMB,
ANER “table_blocksize” {EX/N, HURMZAT, &0/
B, nJeess2IgHDFSAYER4RE
A0 “table_blocksize” {EAK, #HIEEIGAT, ZE5|TEAY
blockHIEERR A, HELbblock&BERKZHIblocklet, SHIZ
BHEEARS, NMEEEIDEEE.
—RERT, BNRIEHIESERIIFIEZFER/N, FlE0: GBLK
BUF256, TBZ&BIF512, PBZBIAE1024,
(11 %88
o FiBIntegerskBIESLBIgINtZEEHITUIES BIR,
e CarbonDatailB{ETH&EMNT, FEUIUHIRAIBFTHISIRESRRE Inull, IR0, 7EBigIntdl
fiNEdoubleld (3.14) , BE&EESnull,
e T£Create Tables{§EFAYShortFLong# A EU7EDESCRIBEAR S H 4 Bl B/~ JISmallintf]
Bigint,
o TJLUFEFDESCRIBEAER (L SEERHIBANIERRSI KN,
BEER

3.3.2.3 HiER CarbonData Table

Bria=

BRIEL R

RiERSEIEE.

BJ{FIDROP TABLE&sCHIFRER . MIFRERIG, PiEmetadatal AR kP ENMERIEEER

SR

BT T an S MIBRER .

AN -
AP -

DROP TABLE [/F EXISTS] [db_name.]Jtable name,
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—BfiiTizme, BeMNERFRER. BSHH “db_name” HRIESH ., NFRE
BigE “db_name” , BBAKEMERHBIEUERETEZ79 “table_name” BRI,
il
DROP TABLE productdb.productSalesTable;
Bid FiRsS, MBREURERE “productdb” THIZE “productSalesTable” .
BMEER

NERFEFMPRa S PIEERIR . MRS, FEIISHOW TABLESE < TEI,
H\FrERMIPRRIRE S RINHMIFR, FUSHOW TABLES,

3.3.2.4 {82 CarbonData Table

SET 1 UNSET

SfEMsetan<ld, PraHsetEIEREBEEFERIENER .

SORT SCOPE
SET SORT SCOPE#RSRAA:

ALTER TABLE tablename SET TBLPROPERTIES('SORT_SCOPE'="no_sort)
Z{UNSET SORT SCOPEf5F, =fEHABKIAENO_SORT,

UNSET SORT SCOPE#s< 7RI

ALTER TABLE tablename UNSET TBLPROPERTIES('SORT_SCOPE')

SORT COLUMNS

SET SORT COLUMNS#< 741 -

ALTER TABLE tablename SET TBLPROPERTIES('SORT_COLUMNS'=‘column]))

ERITIZGSE, FINSASFERHINSORT_COLUMNSEEE. FAFELIEERE
EFRIERKIFAEESORT_COLUMNS, (BRASEEZEZIIBIVEYE. FRLAXIHSE
AYsegmentsBIEIAMEEASZEIFN, EAHERIsegmentsAZ2IZIRHFTHY
SORT_COLUMNS,

AZIHFUNSETHS, {BEQJLU#ERset SORT_COLUMNSEFT=EFERLE
UNSET&%,
ALTER TABLE tablename SET TBLPROPERTIES('SORT_COLUMNS'=")
mEgL
o [SEEMRASIREENX &FKITIBAIsegmentEFHEF .
o MAFEALIFHEKSORT_COLUMNS,

o HNRinverted indexAY5IMSORT _COLUMNSEEBIRT , iZIIALFE6iEinverted
index, {B2|HAYINVERTED_INDEXELE(EASLT

3.3.3 &1¥ CarbonData Table £
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3.3.3.1 INEEUE
IREIn=

CarbonData tableflZmkINfE, BI{FFILOAD DATARSTERFIMNBEUE, FHolHtE
1. MAKIRINES, FdELACarbonDatatg=Vit1T4wRi3, FRESHIIXFEE
[EaREHEF ECarbonDataX (4AIHDFS IR MR RIESHTEIEER . HDFSERIRE]
LAEZE #Ecarbon.properties3Z{feh, BifiEZZ CarbonDataiE S,

3.3.3.2 flif& Segments

Brin=

R EREUBNERIRY, ESEIENEELINFSEIRICR, ARHEEXK
HEFINEEEERT, TR NAIsegment, BI{EHsegment IDRMIRsegment,
AT LAE R INE I EAYAT 18] kM fRsegment .

[MERTY::
fiERsegmentiR{ERBEMIBRAR S FHAIsegment, BEEFHAIsegmentaTLUEIICLEAN FILESEH S5
f&segment.,

181d Segment ID fflif&

T SegmentEiE SHEHXEXAIE—Segment ID, {FERIXNSegment IDETLAMIBRIZ
Segment,

1 BT Ta<SIRESegment ID,
e
SHOW SEGMENTS FOR Table dbname.tablename LIMIT number _of loads;
aNCIR
SHOW SEGMENTS FOR TABLE carbonT7able;
&< B7R~tablenamegcarbonTablefIZRAIFTE Segment(S 2.,
SHOW SEGMENTS FOR TABLE carbonTable LIMIT 2;

RS SEI R Rnumber of loadsiRESEHISegment(S 2.,

BRI T
+ + + + + + + + +--
+
| ID | Status | Load Start Time | Load Time Taken | Partition | Data Size | Index Size | File Format |
+ + + + + + + + +--
+
| 3 | Success | 2020-09-28 22:53:26.336 | 3.726S | {3 | 6.47KB | 3.30KB | columnar_v3 |
| 2 | Success | 2020-09-28 22:53:01.702 | 6.688S | {3 | 6.47KB | 3.30KB | columnar_v3 |
+ + + + + + e + +--
+

() #8e

SHOW SEGMENTS#$#itHE3#EID. Status. Load Start Time. Load Time Taken.
Partition. Data Size. Index Size. File Format, SETfIINEKEEEMEPE—TER,

STREFRA 01 (2024-03-05) IR © ERRBRABRAT 39



MapReduce g%
HIHREISR

3 (&M CarbonData ( MRS 3.x R ZEhRA )

2 REEIFZEMERAYISegmentBISegment IDfE, AT T apSMIBRXT M Segment:

AN
AP -

DELETE FROM TABLE tableName WHERE SEGMENT.ID IN (load_sequence_id1,
load_sequence_id2, ....);

i
DELETE FROM TABLE carbonTable WHERE SEGMENT.ID IN (1,2,3);
FHER, 521IDELETE SEGMENT by ID,

R

BT NS AR AR

HIpREESR

BRI EFSERI AT SRR EE .
TN

DELETE FROM TABLE db_name.table_name WHERE SEGMENT.STARTTIME
BEFORE date_value;

il

DELETE FROM TABLE carbonTable WHERE SEGMENT.STARTTIME BEFORE
'2017-07-01 12:07:20";

FiRes<EIIER'2017-07-01 12:07:20' Z BiIHIFFAEsegment.,
BFFMSE, ESRDELETE SEGMENT by DATE,

HIEXS N AYsegment#i iR, HIBBAGEBHIHE . AIEIISHOW SEGMENTSHSE®
msegmentiRz, BEEEMINMIER.

AR

o FFIDELETE SEGMENT# AT, ¥IE EME, SegmentH&BMERFh#MibR. FA
S SHOW SEGMENTSEZASegment(E2, A& WEMERAYSegmentfIIRSIEF TR S0
"Marked for Delete", {B{FFISELECT * FROM tablename®S$&EIERT, A& ERERIEREY
SegmentfIAR

o TRIMEFEIEEXZIZRAZTIAHITANE (B “max.query.execution.time” BLE, EIAN
“6092%h” ) |&, SegmentZAEMIHRFHEIEMRIER

o WNERAFEEEHIMRYIESegmentSZt, FBATILAERICLEAN FILES#S .
i
CLEAN FILES FOR TABLE table1;
Zan SN ERIEBRIRZS S “Marked for delete” BYSegmentSft,

WERTE “max.query.execution.time” ¥EMNIEZIAZBIFERZGS, TeaSHEAL
¥, “max.query.execution.time” BJ7E “carbon.properties” {4RIRE, TR —IXEF
FFEZERIERIATIE
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3.3.3.3 §F Segments

BEiE=R

HURESRAF

B FHEA

B HIERREN S EFEE R ir 2T EAICarbonDataX 4 . AFHURHEFR
FERINERHETT, FrLA, RSIBRESRINENHT. XEKRE, NFERINEE
SFE—1RE|, EEHIBNEMENENN, R5IPHELEZIEN. AFEI RG]
QE-RINERSTIE, EoIRMERLHRIE(E. CarbonDataf2INEESE . EawEiTiEE T
BHHEF S segmentPRIEEE, 182 segmentEH I— 1 KAYsegment.,

BEEMET ZREWE

BMinor&3. Major&HF1Custom&FH=Fp3A,

Minor&+t:

EMinor&FH+, AFTIEEAHEENSNHEE . NRRETESH
“carbon.enable.auto.load.merge” , EXREUEINEZETAAMinor&F. WNSEE
BsegmenttIn] 53, IPASFISTEHUBINSEAIFHITIHIT,

Minor&HEmMm K5 o

- Level 1: &FFKE5FHHIsegment,

- Level 2: &FHEAFHHsegment, LIFERE AMIsegment,

Major&¥F:

EMajor&FH 9, FZsegmentB]LAGFHA— P KHsegment, FAPRKIEESHR
I, BXRIEEIZR T BIsegmenti# 75 . Major&FHBEEIFSIERTERHIT,
Custom&3f:

fECustom&FH A, FAFPTILUEE/ L segmentllid&FH I—Kisegment, B
BiEEsegmentlidBRFEFEBEY, BUEHREEEY . CustomEHEBE
EIES IR EHTT .

BEARsSiRE, iI5SZALTER TABLE COMPACTION,

% 3-12 §H=H

S8 BOME | MzFEsER 0%

carbon.enable.au | false Minor HIENIEEREF.

to.load.merge “true” : HUENIERTBENALA
segment&Ft.
“false” : EUBMNEATA A
segment& ¥,
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SH

BIME

RrFAZEEY

ik

carbon.compactio
n.level.threshold

4,3

Minor

XFMinorgH, ZEUSHRESH
segmentfI¥ =,

flan, MEZSHERERN “237 , &
Level 1, &2/ segmentfitZ—X
Minor&FF ., fELevel2, &3 Level 1
BFRYsegmentiEHEIRSFF AFRY
segment,

BRI RIESEFRAYEE AN BT A
RIFRE -

BRUEF0-100,

carbon.major.co
mpaction.size

1024m

Major

BB EIZS i EMajoraFf. 1
FizE@Esegment Z IS EFH o
f5lan, WNR%FEER1024MB, HBS
ANAIMKIXRII300MB, 400MB,
500MB, 200MB, 100MBHYJsegment
BFMajorgF, BARBHEINNEE
INFiS{ERIsegmentE ST, L
=300+400+200+100 = 1T000MBHY
segment=#E S F, M500MBHY
segmentiE =B -

carbon.numberof.
preserve.segment
S

Minor/
Major

MRARPHEMNEEFRIsegment
RBB—EHERIsegment, FJETIZ
BHSEHITIRE.

fuan,
“carbon.numberof.preserve.segmen
ts” = “27 , BBARIAI2 segment
BragaEaH+.

ERARRBE {E{DIsegment,

carbon.allowed.c
ompaction.days

Minor/
Major

B EHEIEEEERE PN
AYsegment,

flan, WREES “27 , PARBERE
2K AR EIEZR A4 N AYsegment AT
LAREF . E2KLAIMENNERY
segmentiE A RS F o

ERANRZEA,

carbon.number.of
.cores.while.comp
acting

Minor/
Major

FEEFHIEPE NIRRT A%
.. EERYREBKSFHIERERLT
SNRCPURRFE B A LUBINLL(E .

carbon.merge.ind
ex.in.segment

true

SEGMENT_I
NDEX

WMRigEHtrue, W—"segmentFT
BCarbonZE5|3f4 ( .carbonindex )
BEFH BN CarbonZK3 | EH Y
(.carbonindexmerge ) ., Xi&Ei& 7Y
BREIgHEE.
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SEER
PRGBS R [ SR &R 4T minor compaction, B2 E WA SR EIE#HTminor

compaction?

3.3.4 1% CarbonData &

BIEESR
NS AP BB RN —EBF SIS Carbon Data U SIRITIS 2 B —NEBHY
CarbonData, BJLAfEFICarbonDatafJ¥iEEH SIRE M REMRIES . (R
PRI, TRERERNTHRSAOTR, LR EBI0RE.
ARSI
PR R SparkxE i, FIINZEERA “/opt/client” . BRIREIABIBAIE
SEENA, BETBIIERS,
BAESER

R FEREFIRTEARPERASHEFPIRFIET =
B2 FEREFIRARPHIITUTGS, RENEES,
source /opt/client/bigdata_env
source /opt/client/Spark2x/component_env

$IR3 WREBNREERN, PTUTHSHITAPIANE, SBRAEFLTHTRITHEFIA
k.

kinit carbondatauser
carbondatauserfm ZEARIGEIRAVERE, BMBERINZIEIIR.
[MARiTL:
ZBAPEEIAhadoop, hivefH, FHEEhadoopH, FXEEFHEESystem_administrator,

LA PITUTa<EEEUERE, AEERVEIEREHDFSIRFINIE:

spark-beeline

desc formatted FLISEHEHIZESF

BERZRTHISEF “Location” RREUBXHREESR.
LTH5 FREFRTEAFPERBEREFIRMET R, FHITLI TGS, EENETSE,

source /opt/client/bigdata_env

source /opt/client/Spark2x/component_env

$R6 WRERINRERN, PTUTHSHITAPIANE. SBERAEFLTFTRITHFIA
i,

kinit carbondatauser2

carbondatauser2 B E N _HEHIREAF .
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AR
ZAPEEIAhadoop, hivefH, FHEEhadooptH, FXELFAEESystem_administrator,
$I7 HiTspark-beelinedp SiEZEIRERE
FI8 AR AR S FE?
o =, HUTER9,

o &, HiTin<Screate database HEESH, CIE— N RIBEIRE, ABHIT
9,

B9 BERREIBNERIARUHDFSHR Y, ¥ NEIESEISEREBRIHDFSH

EERIB LEEUREN, LEBRPFEFESFINEREHERINEEEUNREZER,
B HERPFERELERBAGIRNINIR . HERXBPEREEIERIEENIR .

BIan, FRIBHBE(RTZEIE “/user/carboncadauser/warehouse/db1/tb1” , NITEFEEES
REEERTLURTEAE “/user/carbondatauser2/warehouse/db1/tb1” Ha:

1. THERBHEIEZEISEEEAR “/opt/backup” BRT:

hdfs dfs -get /user/carboncadauser/warehouse/db1/tb1 /opt/backup
2. BUEEARNRIGEURRISEEIBE Fin T =AY “/opt/backup” BRT:

scp /opt/backup root@ ££7#BZEin 777~1P./opt/backup
3. & NEIEEEBRIZUEEIHDFSH:

hdfs dfs -put /opt/backup /user/carbondatauser2/warehouse/db1/tb1

$E10 F%EiBE’\J%Pﬁ%IM%MEL‘IFﬁ%, TEHiveH & Ry JRIREUR YT N RIZRFT R BXHITTEL
[

REFRESH TABLE $dbName.$tbName;
$dbName#$tbName 7 BIFRREURBII AV IR ERFRAR RRAFR
TE11 NMRERFERSIER, WTTBRINSE10, BEEANRKRSIRBRTBEIEEB,

£E]12 PITLATE<, ACarbonDataFiEMERESIFE (I£E, MIREFRLBEERSIER, WFR
BEHITILER ) -

REGISTER INDEX TABLE $tableName ON $maintable,
$tableName#l$maintable D BIFRRERS IFRZFRFERZIR,
TR

3.3.5 iE#& Spark1.5 B9 Carbondata #i#EZ! Spark2x By
Carbondata #°

R RS
KX BirEESpark.589CarbonDataZ& BT ESpark2xfyCarbonData&z .

(AR

PITARERIR IS spark] 5McarbondataR NEE WSS HRER, {EHIR—IRIEEBEspark2xily
carbondataz, SeRER/EEMspark2xiEtiTISSIRIE.
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oxr

B EEE:
1. SEBidSparkl SEHEEIETRESEE.

2. BEEISpark2xEhaRIIE TR ERNE, ARBERRBIENNRES.
3. EBSEREfERSpark2xi®{ECarbonDataZRFRIZIE .

BiAER 5 RGeS
PRSEE YRR

$I¥1 dhifCarbonDatafIEIENELSS, FASpark1.58spark-beeline, &&CarbonData%
HeiExFAYSegmentAYIDFORTE, FricFLtSegmentfIID,

show segments for table dbname.tablename;

$I¥2 FtJiERCarbonDataRHIAF, #fTSpark1.58spark-beeline, BIJFZORC (&
PARQUET ) ®={a9hial®k, sAEBECarbonDataEHIEIEENIZPEE, BAE
R fEBPal k& CarbonDatazkA9NISS .

BIZEORCE:

CREATE TABLE dbname.mid_tablename_orc STORED AS ORC as select * from
dbname.tablename;

BIE#EPARQUETZR:

CREATE TABLE dbname.mid_tablename_parq STORED AS PARQUET as select *
from dbname.tablename;

Hrhdbnameig#iEZES, tablenameig&ECarbonData®:% .

3 HeiEFECarbonDataZkBIFEF, 1T7Spark2xAlspark-beeline; RGBT |HFRAVER
156, BUEEHAYCarbonDataZk.

AR

BIEIRANETR, FRINFMEREVAMIBRNTE—H, WA RERERRRS|FIELE
13, BRLlgREEm NSRRI ERRT select * fHE.

#8id Spark1.50spark-beelinetp S EE|HFRAVERIED: SHOW CREATE TABLE
dbname.tablename;

BlE# CarbonData®, B#R)9: dbname.new_tablename

$B4 AR CarbonDataZRHIFF, #H1TSpark2xfispark-beeline, I§E B2 6IZ2AIORC
( 3 PARQUET ) #8=UAYEIRAVEIE, MNEEIP IR . Lt TREFERT
BRI ( 200GEHEFERTLI2/N\ET ) o NNEEIERISRSLAORCKETUAIIBIFRZ A :

insert into dbname.new_tablename select *

from dbname. mid_tablename_orc;

5 HeIiEFECarbonDataZkBIFEF, #1T7Spark2xAlspark-beeline, IIFFERAEIRHITE
WIS, AEIETIRE, BRECarbonDataRIE AEMBFR, B&EFhCarbonData
FlE R CarbonDataZRBIBZ TR

ALTER TABLE dbname.tablename RENAME TO dbname.old_tablename;
ALTER TABLE dbname.new_tablename RENAME TO dbname.tablename;
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16 ITB=A. WATEIAEESparkoxAdSiaitiTae, B RS ISIRE,
.

3.4 CarbonData t8EIEIL

3.4.1 ALiES

EiFMHEERIR

CarbonDataAJ LUE T AEZ MBS HRIESTIDMRL . KPP SEERETEINFFITIEL

BAEF I ER RS ER

e Spark Executorfl&: Executor2SparkF{THEAIERISLIR , @IiTiENNEXecutory
82, ERPIHTHEDLSIEN, XTFUTE EExecutordlE, B5&%&Sparkid
#lo

e ExecutortZ: B Executorl, FITESEZExecutorizIBCEEH . BTG
Executoriz®y, AIEINFHITESE, NmiEsHtEe.

e HDFS block&F=: CarbonDatai@iF45 A EIAILIEEE S Ee A [EAIblockK D B EIH
{£55 . BTLA—1"HDFS block@— 19 X&8JT, 555b, CarbonDatafESparkdRzizg
b, XFEBblockRZR5|, XEMTFRLOFEHITFEIIEAblockIHE ., KE
BRAHIblockBE, mlEEI/OME, BREREEBFES INE,; wER/)\EIblock
FE, EREEZHIblockHE, £REI/OMR, EERLREESLRESINE, [
BY, MFERSIBEBIDSERELZHHNF.

o IIELEIEHE: X (Scanner ) ZEEHIEMESPFHITCIENEURRAE
=, BB EERE, ENFTRERNEURRINEE, NiieatEse.
A{EMA “carbon.properties” {&FHY “carbon.number.of.cores” JERECEH
HENTEE, 5170, “carbon.number.of.cores =4” |

o B-TreefEfz: ATREEFHNEENFM, AJLUBIEB-tree LRU ( least recently
used, FLER/MER ) BEFRMHEFAF, Edriversh, B-Tree LRUEFELE
BRI TFEIEMCREIA RS R (EAIRsegmentsSKEEMEF . B, &
executord, B-Tree LRUETFELES BB FRERBER#EIHITIE A FEREAYZEDlocks .
BARa&EER3-4F192% “ carbon.max.driver.lru.cache.size” 0

“carbon.max.executor.lru.cache.size” BIIFLHIEIR,

CarbonData BT

LCarbonDataENRIKEIRTEANZFR (BIIIRA ) NEIEESES, RASIMNBERANES|EL
EEINGES, BITEIERE. HCarbonDataERIKEIRIRANEIIESAS, REUFR
HEBMSERSIHE.

fE£CarbonDatamrHI1TEIENS, BIMESSEL /LM EES . B, EF
CarbonData#EFEAIHDFS block3 TS HITH I, TS HEREPAINITES
HIT. PEESTUFT. SBoFT, SIERE, BEARBNAERTHITEEN
HEUUNE BN TEEIZE

BEISHNFEL RO A IR AN TSR LR, Flilselectffilter, EEUESZHIFLEER
DAEMIANTES R EHITERD LR, Blalgroup-by. count. distinct countZ,

RURIERIATEES R LR, flgNHaving Clause ( DESHIEHE ) , sortss, XL
TEEESREAE, SRR ES R LERDMIERR PR EEER R BRI TR RIE
AR (BOER)  XMEEBRIEWIRI9shuffle,
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FEHEHS, FEshuffleRIEIERMS, SXERMREFERFIRN.

AFESEHEEURTHDFS blockgY#E2, MHDFS blockAYHEEURTFZ 1 blockAdk
N, FIEEIBIEEHDFS blocklIKIVREE, FEERSFTH, #HiTshuffleiRERY
HIESENREROKRNZBNAEFE,

4 ZIF0 Executors BYXFR

AR D BNEINTFFFExecutorHBREAEXecutoriz#l, IBAESEURHITHERET. &
), FEFEREEEMIESTRZEAEEFE. BlLt, Eif{RExecutoriizkld
ExecutoriZHAFETFTHEIH . EIT, TEHREREEBNODENE, XE—EGES
O NEBZHFES, NMBERAFTMHE,

=t s

HENERERIERE T8N D EIRIEIEHRY DRI FH TRV SRR E . IR
S92, SFERSIHIER, HRESZERN. NRHEI D, FTEME, 1468
HRFIRIW, B, REQMUERENE, F2SR— 1 2EIRRTIEIELR),
EFE—MEHERASR/NIE, FRENRBEMRAN (MB) BREA250152I89(E
PRI EAZE

ENMAF TR EEENEE— 2R PR FBAICPUIZEL, BIRHITITERRE
1T SLFRCPURZEIRY75%ZE80%

CPUBEIEIS T
FHTES TR . ERFHTESEON S BRI T B TR S 2
B M

RN EREEN

E4ava

HEM RS EIMRERMERER . IREWIERE—F, HIRMIMEEHEUR
FRIARIRIFHITHE . FHIBIIEER T, TERRENHEREHTHS T, AL, &
ZRHITRMEREESHINITRZE, BMHTRETLURS RS .

B8, ATEFEFAIMEE, JEHDFSHEEINTSE.

% 3-13 HDFS Bt &
28 BilE

dfs.datanode.drop.cache.behind.reads false

dfs.datanode.drop.cache.behind.writes | false

dfs.datanode.sync.behind.writes true

CarbonDatafA & VMR ERERBZNESREREEREREE. BAXLE XA
AMB(EOZERIRIEIE, BURMIESSHR, BOET—RLIA, MSIREEIFR

CarbonData#EIMNEIIIZF, FUEEFTablehHIFIIRFEHITHER, NMtaRELUE
TR, LERSEFIERER,
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REFRMN

3 F-CarbonDatai% & TablespiE RIS EE R THE , EILSUIRREFSS T E4a%0
FTREE(FA. MR EcardinalityE\ T8, BARFERSIED KEERD, F
%E?g_zﬁi%‘ YnRScardinality$: B T8, BARFRIEESEERK, EHE

CarbonData ARTFEMREM 7 —MHl, ERHENHSEKRTERFEZS. &
ISRy, BWEI— 1 EFnS, BRRNEZERPAIY, FHBFRATPXEIIEEH
JEiNEe . EiziR(FERE), MRAZRNEFRRE, ATEERFRIIREREFTIE,
R/ MERINERRIRI G AR MIER .

3.4.2 BlE& CarbonData Table FJZ2IY

BEin=

BRIFPRR

AEDRIEEES0NUAMISRESEEN, SBEAFCIEEEESEIM%EER
CarbonDataZ,

Z& 3-14 CarbonData F&HH9%1

Column name Data type Cardinality Attribution
msname String 3Fh dimension
BEGIN_TIME bigint 1Vs] dimension
host String 18A dimension
dime_1 String 1+ dimension
dime_2 String 500 dimension
dime_3 String 800 dimension
counter_1 numeric(20,0) NA measure
NA measure
counter_100 numeric(20,0) NA measure

o WRFOENEE—NERTIZIEAZ , FIaN80%LA ERYHSFERIFIITIE,
HITtEns, BNRAENT:
BEBFEENS M Esort_columnssE—31

Blan, msnamefERTIERMESAPERIIRS, WSHKESE Y. BIE=E
AR AN, EFRRAmsnamelE AT IREHHNEIIEERSRIT

create table carbondata_table(
msname String,

)STORED AS carbondata TBLPROPERTIES (‘SORT_COLUMS'='msname');

o MRFEIBHFBESANERTIIRAIS.
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HXIEGR, BREENT:
NERRTIESICIEERS,

B1a0, N8R msname, hostfldime_12idiELE EFHEI’J@J R#Ecardinality,
sort_columnsFlEyliiE2dime_1-> host-> msname---, SI@ZFHSUT, T
$aEEdime_1, hostilmsname_ RS EMEEE

create table carbondata_table(
dime_1 String,
host String,
msname String,
dime_2 String,
dime_3 String,

)STORED AS carbondata
TBLPROPERTIES ('SORT_COLUMS'='dime_1,host,msname');

MREG /\ﬁﬁ: J'= EflﬁUE’Jyx—.—*’fE"o
sort_columns?;zﬁ”ca rdinality MEZISHINRFHES .
SRS T:

create table carbondata_table(
Dime_1 String,
BEGIN_TIME bigint,
HOST String,
msname String,

)STORED AS carbondata
TBLPROPERTIES (‘'SORT_COLUMS'='dime_2,dime_3,dime_1, BEGIN_TIME,host,msname');

BRAE R cardinality NMREIS IR, B I=Cardinalityd!SIZESECONDARY
INDEX, BIEZEZRSIANETUNT:

create index carbondata_table_index_msidn on tablecarbondata_table (
msname String) as 'carbondata' PROPERTIES (‘table_blocksize'='128");
create index carbondata_table_index_host on tablecarbondata_table (
host String) as 'carbondata' PROPERTIES (‘table_blocksize'='128");

HWFAFESHEENES, TFFERnumeric (20,0)80E£EY, EiNfEAdouble
RSB RE Enumeric (20,0)8iERE, LURSEAILEE.
FE—MUL ARG, fRdoubleXkEinumeric (20, 0), EiIGATEIM15FPFEEE
3, BRERS T5E. SIERGSUT:
create table carbondata_table(

Dime_1 String,

BEGIN_TIME bigint,

HOST String,

msname String,

counter_1 double,
counter_2 double,

counter_100 double,
)STORED AS carbondata

llD%?U{EuzeLiEfJ YMstart_time,

f5Ian, BXRIEEIEINEEICarbonData, start_time2&/XNNEANEE . XFF X
B, EiXiEstart_timeFliiEsort_columnsiVgz/a, RASEEEAERTLIAE
FRR/NGEARS|, CIEEDSUT:

create table carbondata_table(
Dime_1 String,
HOST String,
msname String,
counter_1 double,
counter_2 double,
BEGIN_TIME bigint,
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counter_100 double,
)STORED AS carbondata
TBLPROPERTIES ( 'SORT_COLUMS'='dime_2,dime_3,dime_1..BEGIN_TIME");

3.4.3 EREAMAIEXECE

IR

BRIFERR

CarbonDataRI4+EESECESHARX, AETIRM 7 e IRAERERBXEENE.

HFCarbonDataBEHAIECENA, 1¥BIESIFE3-1551%3-16,

% 3-15 Shuffle 135127, Z&h Task AINEL

28 spark.sql.shuffle.partitions

FREECEX {4 | spark-defaults.conf

ERF RSN

mERER Spark shuffleBSFEEIAITask ML

LULGEIE e —RREWIFZSHEREIHITRZEANRN2E, fli0, RS
:Z%EF', Btask PEIM 20050332, BLEGRIMEERTIEF2

% 3-16 IR E AT CarbonData ZifJfY Executor 7. CPU #ZHIUARARFEA/N

28 spark.executor.cores

spark.executor.instances
spark.executor.memory

FRBECE {4 | spark-defaults.conf

BT HIEEH

=R & B TFCarbonData&iflfdExecutor M. CPURZEILAR NTER
M,

elEp . ERITR =S, AT MITRIRH4NCPURZFNSGBARE, |

LURISRIFRIIERE . X2 MEAAERERZ B, ERIREIRAY
BRT, FEEWRE. fil, ERITEED, B TREER

AY321CPUZ, MIRB64GBRIATE, XN AEFEEAER . Hlal,

LHEMIITEREA N NZIN12GBNTE, BRIEETEGHRE A4

e (GC) , ESHEHRSAMNIRHEMZBIL 158, FEXMIE

i FERIBINAFER L CPUR

FAFCarbonData#IEMNEFAIEESH, FBBSNER3-17. F3-18F13K3-19,
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x 3-17 IREFUEINEERAR CPU core (=

2% carbon.number.of.cores.while.loading
FriREcE 14 carbon.properties
ERTF NN
=R RN RES, REIREHR(ERRICPU coreHE,
LULEE . MEEEZHICPUNEY, BBARILUEBINCPUESRIZS148E. I
Z’gi {;%:ii%%MEMZi%}JDEM s BBACSVIHZER4ERERT LAE K

% 3-18 2&{FF YARN Kitt B RiH{TSHEEIEINE

23 carbon.use.local.dir

FRBBECESE | carbon.properties

ERTF 6 1E=

SR A HERAYARNZAL B SRt T SHEEIRME .

LULEIE e MBIGZSEEIRE SN “true” , CarbonData¥{EFIYARNZ
BRHITSRMBEERBTE, LUSSEIEINEIERE.

& 3-19 NIFAIREERSEER

S8 carbon.use.multiple.temp.dir

FRiBECES {4 | carbon.properties

ERT 6 1E=

SRR EaERZ MRS BRFEsortImhy 34 .

LULEIE e REAtrue, WEIRINFAIERAZS N IGET BRFEsortlmiI St
It ERiR S EUR NS e FF B R R B R

FAFCarbonData#iEINEFHFNFIEETHELESE, 1E£HEBE2IE3-20,

& 3-20 iR EHIREINFFEIAERRY CPU core #E

28 carbon.compaction.level.threshold
FRiBECES {4 | carbon.properties
ERTF HIEMEBANEG
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=k S Fminor/E4E, EMER1FPEEFHBIsegmentHEFNEMER2H
BEEHHEETERsegmentEE .
AR &RCarbonDatafiNF8lEZE—1 segment, WNREIRINFAIEIEE

BN, BE—RERNERFS/NXE, ZoEatee. BEi%
SENE/IsegmentGHA— 1P KATsegment, AEXIEIEHIT
HEF, iR Eiattar.,

[E4ER RBEARIBESEFRAYEUR A/ NI B R RARE . UNFIR1T1RA0
HREE, BNEiuEikRaER ETEaHT, BEBNE
R, [EFESRESANIER 6. 5,

& 3-21 FEARSIEFRS RN EETTREERINE

28 carbon.indexserver.enable.prepriming
FriREcE 14 carbon.properties
ERT HAEINE
=R gﬁlﬂi R BFRSSIEP ARSI LURHE X &G/
! ﬁb o
anqanEL i)ﬂﬁ]l«ﬂ%ﬁ%ﬁi&‘%%true%FEﬁ?]ﬂ?‘Z - BNER, S
Hfalse,

3.5 CarbonData ij|dizHl
TERIBMH T XICarbonData Table{THERAR{EFTFEAIHIve ACLIFIANFHERE -

BT

BLRI8E T FE3-75(FE3-8FCarbontBX %],
Hive ACL IJRE

2 3-22 CarbonData FRIZIEFFEERY Hive ACL AR

= Freets iR

DESCRIBE TABLE SELECT (of table)

SELECT SELECT (of table)

EXPLAIN SELECT (of table)

CREATE TABLE CREATE (of database)

CREATE TABLE As SELECT CREATE (on database), INSERT (on table),
RW on data file, and SELECT (on table)
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n= FREtR
LOAD INSERT (of table) RW on data file
DROP TABLE OWNER (of table)

DELETE SEGMENTS

DELETE (of table)

SHOW SEGMENTS

SELECT (of table)

CLEAN FILES

DELETE (of table)

INSERT OVERWRITE / INSERT
INTO

INSERT (of table) RW on data file and
SELECT (of table)

CREATE INDEX

OWNER (of table)

DROP INDEX

OWNER (of table)

SHOW INDEXES

SELECT (of table)

ALTER TABLE ADD COLUMN

OWNER (of table)

ALTER TABLE DROP COLUMN

OWNER (of table)

ALTER TABLE CHANGE
DATATYPE

OWNER (of table)

ALTER TABLE RENAME

OWNER (of table)

ALTER TABLE COMPACTION

INSERT (on table)

FINISH STREAMING

OWNER (of table)

ALTER TABLE SET STREAMING
PROPERTIES

OWNER (of table)

ALTER TABLE SET TABLE
PROPERTIES

OWNER (of table)

UPDATE CARBON TABLE

UPDATE (of table)

DELETE RECORDS

DELETE (of table)

REFRESH TABLE

OWNER (of main table)

REGISTER INDEX TABLE

OWNER (of table)

SHOW PARTITIONS

SELECT (on table)

ALTER TABLE ADD PARTITION

OWNER (of table)

ALTER TABLE DROP PARTITION

OWNER (of table)
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(AR

INREEE TRIRBAS N HEFEIE, BBAMITDrop databasefp LKW, BIEHITHIAR
EHIEFERNREE

FERES|H, HRE (parent table ) f&RY, insertflcompactionf§EZRS IR Ltk .
ARG E GRS ITE RS IRSINER, AFPMNIZAREERS IRIZHEENIR

LockFiles {43k LockFiles XX {4 EIRRIBIEM IS EB 2R, E9LockFiles3 43k
FEEHIUREIE.

SNREFACL, #RAE/IDDLEDMLECE(HIMEMHIZERTRIIRE, EINCIEH

=o

T EREERERRE:

1) carbon.badRecords.location
2) GIERHUEZERTDb_Path R Efth,

ST L ERFHAICarbon ACLIBRE, hive-sitexml &% hive.server2.enable.doAsihsR
REAfalse, BltEMHIRE Hfalse, BiEigLAhiveserver2iHi2izTHIR R BDIZET,

3.6 CarbonData EZ&*

3.6.1 DDL

3.6.1.1 CREATE TABLE

an L TNEE

CREATE TABLEG$BITIEET A =/E HRIFERYFEFKEIZECarbonData Table,

anLTELl

CREATE TABLE [/F NOT EXISTS] [db_name.Jtable_name

[(col_name data_type, ...)]

STORED AS carbondata

[TBLPROPERTIES (property_name=property value, ...)];
FrB R INE &S AEITBLPROPERTIESHRE X o

% 3-23 CREATE TABLE %A

2% i1}
db_name DatabasefZ#%, HZFE. MFATLIL (1) E.
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28 ik
col_name LUESH IR EIRESRERYIE., 3I8H=E . H=FNTu&%
data_type (_) ARk,
iAH
fECarbonDatazktl@idizd, FRIFEtupleld, PositionldF
PositionReferenceA%llds, EAEBXLEZTRAFIR_RES|HSTE
AEBER -
table_name Databased 9IRS, HFE. HFMTHE (_) BR.
STORED AS Z#carbondata, TEXFIEIiECarbonData table,
TBLPROPERTIES | CarbonData tableE 4513,
RSN

LUTRFREREIERIER .

Blockk/)n

EANERRIEBES 4 block A/ LAE@IS TBLPROPERTIESHHTEN , RAELIGIFEIE
SASSERR AR ERIblocksize KNFRIYRA(E, 1EZEIESXHTEHDFS_ E1Z(%
A9SEFRblocksize K/, BB AMB, ERAEN1024MB, SBEH1MB~2048MB.,
EREEARE, 2048]2i8, EFBSIRE .

—Bblock K/NAFIECEE, ENERBEEIFAICarbonDataZiiEAYblock , #IE
PATREA/N (32000MER ) BIEHEAN, RtBREFDRI LA, R
FIUEBEHE EDlockANAR, WASEESAHaiblock, MRS A#FHAIblock,

TBLPROPERTIES('table_blocksize'='128")
MARY:

o L7ECarbonDatasEHfiE 7 &/ \blocksize, TINEAEUREAERBVEUESALL K
Bt, TEHDFS_EERAIblocksize25IREEARR . XERN, NFEF—PAitiblockI 4
HERBAN, BEMEESNSURRIA/INATF blocksizefIBtE(E, thEESSSEAKIES
Alttblock, LA, HDFS_EblocksizefISEPMEAFE ANEIEA/NSblocksizeF EES
EPER=

o CarbonDataZ=HHIEHEStEblock. num/NFESFHITE (parellelism ) A,
CarbonData#E 3 {4AIblock &I A#Ablock, {#FE1Sblocks.numAFparellelism,
XHEFrE coretgnT#AER . IXMHUILFRIblock distribution,

SORT_SCOPE: {5EZREIZIAIHEFEE . T AMFHIFEE.

- GLOBAL_SORT: Eis r&Eiates, 1Frl2mEif,
TBLPROPERTIES('SORT SCOPE'='GLOBAL_SORT)

- LOCAL_SORT: #iEaAtiiE ({ESEKHEF) -
(]88
LOCAL_SORTS S XZEHIDDUREFFENZE, AaeEAMER, B0 XEMEHEAAR
BBE, FENESXELERIZFE.
- NO_SORT: BOAHEF . BESUARHEFRIAUINEEIE, XBEEERAMEE
BEo
SORT_COLUMNS
e E e EHERS RN o
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(ERn=

ANl

TBLPROPERTIES('SORT_COLUMNS'='columni, column3’)
() 388

o WIRKIETELEY, WEABRT, RBIEHRF.

o WMRBETIENE, BEETSH, NRBHNSMAEITHF. 6140,
('SORT_COLUMNS'="),

e SORT_COLUMNSYS#ESstring, date, timestamp, short, int, long, bytefll
boolean##ERLE ,

e RANGE_COLUMN

WRBHEE—T, 1ZFESRE—EEERNMANERHTOX . XaIEk
5, EEIREANEES, aILMER “global_sort_partitions” &
“scale_factor” JekteaAE /NS S

TBLPROPERTIES('RANGE_COLUMN'="column1’)
o LONG_STRING_COLUMNS

EEStringZEBINHKERREBIZ 32000FFF, WIRFEFEEII32000FFFHIFR
£, FEELONG_STRING_COLUMNSEZE 19i%5! .

TBLPROPERTIES('LONG_STRING_COLUMNS'="column1, column3’)
MERELE

LONG_STRING_COLUMNS{Y AL & &Estring/char/varcharZBIp9%1, HEREEH
SORT_COLUMNSFIEZ¥%1 ,

B EEyeIE=

CREATE TABLE#< 5Hive DDL#EE . CarbonDatalIEisME BISENFRRBIELEE .
CREATE TABLE [/F NOT EXISTS] [db_name.Jtable_name

[(col_name data_type, ...)]

STORED AS carbondata

[TBLPROPERTIES (property name=property value, ...)];

CREATE TABLE /F NOT EXISTS productdb.productSalesTable (
productNumber Int,

productName String,

storeCity String,

storeProvince String,

productCategory String,

productBatch String,

saleQuantity Int,

revenue Int)
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STORED AS carbondata
TBLPROPERTIES (
‘table_blocksize'='128,

'SORT_COLUMNS'='productBatch, productName')

RSN
TableBIEERY, SIERMINASHESSWICRERZBRR,

3.6.1.2 CREATE TABLE As SELECT

S INEE
CREATE TABLE As SELECTAs S BIdIEE w8 REHIFERFIFRFKBIFECarbonData
Table,
mSBIL
CREATE TABLE //F NOT EXISTS] [db_name.Jtable name STORED AS carbondata
[TBLPROPERTIES (keyl1=vall, key2=val2, ...)] AS select_statement;
SR
2% 3-24 CREATE TABLE S&uHiA
2H )%
db_name DatabaseZ#R, A=, HFM T (_) Hik.
table_name Databasedf9%£%E, HFER. HFMTUZE () Hk.
STORED AS {$FCarbonDataiEtR T EEUE .
TBLPROPERTIES | CarbonData table@1£%EK ., i#MAEE, WiFEEIN,
FEREIN
NA
4
CREATE TABLE ctas_select_parquet STORED AS carbondata as select * from
parquet_ctas_test;
E=2441 )

Zm<aMParquet®& L BIFE— CarbonZk, EITSNAFIBEParquet®RAIEIE.
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3.6.1.3 DROP TABLE

an L IIRE

DROP TABLERYINEEZFARMIFREFERITable,

DROP TABLE [/F EXISTS] [db_name.]table_name,

% 3-25 DROP TABLE &k

ik

DatabaseZ#R. WERFKIEE, HikiFEHFIdatabase,

T 2 MFRAYTable AR

FiZze$H, IF EXISTSFIdb_nameRali%iiE .

DROP TABLE IF EXISTS productDatabase.productSalesTable;

awoER

SR
2
db_name
table_name

FEEIN

Al

E=34N1 )]

TabledG kR o

3.6.1.4 SHOW TABLES

an L IRE

SHOW TABLES#<$ AT ERFrBEXaidatabasedfitable, s¢FrBigxEdatabasey

table,

SHOW TABLES /[/IN db_name];
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SR
2 3-26 SHOW TABLES &4
2 R
IN db_name | DatabaseiZ#R, {NYEEE ~iSEDatabasefIFTE TableAIEiE .
AEEIN
IN db_Name Aol i%HEcE .
]l
SHOW TABLES IN ProductDatabase;
p24 )

ERFBTable,

3.6.1.5 ALTER TABLE COMPACTION

an L IIRE

ALTER TABLE COMPACTION@ S & FHEEEZE0IsegmentI— P segment, 1X¥E
REIZERNEEHRE.

ALTER TABLE /db_name.Jtable_name COMPACT '"MINOR/MAJOR/
SEGMENT_INDEX';

ALTER TABLE /db_name.]table_name COMPACT 'CUSTOM' WHERE SEGMENT.ID IN
(id1, id2, ...);

& 3-27 ALTER TABLE COMPACTION S#iiA

Parameter Description

db_name HiEES . EXRIEE, WEEIREERE.
table_name E=H

MINOR Minor&¥, ¥l &FSegments,
MAJOR Major&¥f, ¥ &FSegments,
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Parameter Description
SEGMENT_IND | iIX&B—"segmentRIpFE CarbonZ5 3244 ( .carbonindex )
EX BHAI—"CarbonE5|&FH 314 ( .carbonindexmerge ) , X%
iR T EUREIAMRE . 1¥IFK3-12,
CUSTOM Custom&Ff, ¥ &FHSegments,
EREIR
NA
<

RGN

ALTER TABLE ProductDatabase COMPACT 'MINOR?;
ALTER TABLE ProductDatabase COMPACT 'MAJOR';
ALTER TABLE ProductDatabase COMPACT 'SEGMENT _INDEX";

ALTER TABLE ProductDatabase COMPACT 'CUSTOM' WHERE SEGMENT.ID IN
(0, 1);

BT NEEIE1T, ALTER TABLE COMPACTIONSSAE B RELEIN o

WNREBEEFEMINORSHIIMAIOREFHRININER, AR EHESIET
SHOW SEGMENTSHSBEE

Bl

+ + + + + + + +

+--+

| ID | Status | Load Start Time | Load Time Taken | Partition | Data Size | Index Size | File
Format |

+ + + + + + + +

+--+

|3 | Success | 2020-09-28 22:53:26.336 | 3.726S | {3 | 6.47KB | 3.30KB | columnar_v3 |
|2 | Success | 2020-09-28 22:53:01.702 | 6.688S | {3 | 6.47KB | 3.30KB | columnar_v3 |
| 1 | Compacted | 2020-09-28 22:51:15.242 | 5.82S | {3 | 6.50KB | 3.43KB |
columnar_v3 |

| 0.1 | Success | 2020-10-30 20:49:24.561 | 16.66S | {3 | 12.87KB | 6.91KB | columnar_v3
I

|0 | Compacted | 2020-09-28 22:51:02.6 | 6.819S | {3 | 6.50KB | 3.43KB | columnar_v3
I+ + + + + + + +

+--+

Heh,

e CompactedZRZEIBECHSFF -
e 0.1%Rsegment05segment1 §H 2 EHILER
HiESHAIENEMRIERBE .

WEFHHIsegments ( FilENsegmentOFisegmentl ) BIpL AT FERIsegments, SHET
18, EEINEFZEERCLEAN FILESGESHITHIRMER, BiliTE IR,
CLEAN FILES#<CRYFERT5ER] &% CLEAN FILES,
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3.6.1.6 TABLE RENAME

S INEE
RENAMEGS BT EGmENER.
wmiE
ALTER TABLE /[db_name.Jtable_name RENAME TO new _table_name,
SEHA
3£ 3-28 RENAME &#iEiA
2% R
db_name HIEER . aXRIEE, WiEESEIRRE.
table_name mMEERZ.
new_table nam | MEEZWHES.
e
FEEIN
o HiTETHIES ( BEFEREXIIRENIER, LUZEECarbonDatafz g4 ) AJgeS
TELLIRERAIEI R .
o ARFRKRSIFRFzwmR,
ANl
ALTER TABLE carbon RENAME TO carbondata;
ALTER TABLE test _db.carbon RENAME TO test db.carbondata;
E=2241 )

CarbonDataFEHAIS G BRFERZIR, JLUBITIEITSHOW TABLESERHF#iEZ
FRo

3.6.1.7 ADD COLUMNS

S IhEE
ADD COLUMNS#E S BT RIMBE TR
1E;

ALTER TABLE /db_name.jtable name ADD COLUMNS (col name data_type,...)
TBLPROPERTIES ("COLUMNPROPERTIES.columnName.shared_column'='sharedFol
der.sharedColumnName,...! 'DEFAULT.VALUE.COLUMN_NAME'="default_value’),
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SR
2% 3-29 ADD COLUMNS &#iEA
2% FR
db_name HIRER . ARiEE, WiEEHIHIRERE.
table_name xR,
col_name wHIERE B RESoRINTINEIR. JIBIREEFE, HF
data_type FTFRIZ () o
WA
BlgECarbonDataZkhy, FEI§FI&aEHtupleld, PositionldFl
PositionReference, EJ9IE7EUPDATE, DELETEFI—RZES|mmSHER
(ERXLEEFR,
FEEIN
e [&7Tshared_column#default_valueZ b, BASIZENEMELE . WNRIEETE
TEMEMSIR, WAShEER, EtEEEHE2EE.
o WRKIBEIIME, VFHFIBEOMEBHEM Snull,
o WNREZF LR Afilter, NEHEFHIEASE SIS, SIS NE L
THEE
Al
e ALTER TABLE carbon ADD COLUMNS (a7 INT b1 STRING),
e ALTER TABLE carbon ADD COLUMNS (a7 INT b7 STRING)
TBLPROPERTIES ("COLUMNPROPERTIES.b1.shared column’'='sharedFolder.b1"),
e ALTER TABLE carbon ADD COLUMNS (a7 INT, b7 STRING)
TBLPROPERTIES ("DEFAULTVALUE.a1'='10’),
E=4001 )

B)Tizf7DESCRIBEARS, Rl B/REmaINA9Z,

3.6.1.8 DROP COLUMNS

=l
A

1h8E

DROP COLUMNS#s < FFIbcZFPIMERIFT T Z 1T,

AANES
npé\ll:ll

ALTER TABLE /[db_name.Jtable_name DROP COLUMNS (col name, ...),
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SR

% 3-30 DROP COLUMNS 23k

2%

ik

db_name

HiEER . BAREE, WiEEArEERE.

table_name

e

col_name

RPRIFIETR. XIFEI. JIBTREEFE, HFM UL

o

XITFMPRINRIE, Z OB keyd I EMIMRIEEFET schemadh, BUIEERE
HBIER, BERIREBEK.

Nl

RirREZ415, Haldasirsal, bl, c1F0d1,

o MHBREAF:

ALTER TABLE carbon DROP COLUMNS (b7);
ALTER TABLE test_db.carbon DROP COLUMNS (b7);

o MIERZ:

ALTER TABLE carbon DROP COLUMNS (b7,c7);
ALTER TABLE test db.carbon DROP COLUMNS (b7,c7);

RGN

1z{TDESCRIBEA S, BA=ZEREMBRAYZ,

3.6.1.9 CHANGE DATA TYPE

an L IIRE

CHANGES < AT BEIEREMNINTEMR ABIGINTE IS Decimalis EMN KB EX e s

E.

AN
mIE

ALTER TABLE /[db_name.Jtable_name CHANGE col name col_name
changed_column_type,
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SHEA
% 3-31 CHANGE DATA TYPE %R

2 R

db_name HIRER . BaAREE, WIEELIEERE.

table_name x2,

col_name FHHYIEIR, JIBTREEFEE, HFEMTE (_) .

changed_column_type | FREEXIBIFFEIEREL,

EEEI
o (VERBHIEEXLIBER TZIFEDecmalEiER AN REBEEXNRSHEE
fign:
- FXHR: FecimalBIBBEM (102) BHH (10,5) T, EITERH
BRT, RBscaletdin, ESUEHIRERE,
- BXHR: E0ecmalBBEM (102) E¥0Y (123) B, EARMIH
&2, {ERscalefiEM1, XARSHHOTEIEERK.
o iDecimalBIBXRNRIREEFUARBEE, HAIBAEE
ég%ﬂ;ion,scale)@iﬁﬂ(38,38), FEREBTFASSHEIREERNIERURTHEE
aN]]
o BFalIEHESEEIMINTEELJIBIGINT,
ALTER TABLE test _db.carbon CHANGE a7 a7 BIGINT;
o BIalaEEMI108EX 18,
ALTER TABLE test_db.carbon CHANGE a7 al DECIMAL(18,2);
ARG NaR

Bidiz{TDESCRIBEARS , B RIEILT B FHIEIREREL,

3.6.1.10 REFRESH TABLE

an L IIRE
REFRESH TABLES S FI TS BB /ICarbon&iE T MZ Hive FeRiREE T .
LA

REFRESH TABLE db_name.table name;
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SR
% 3-32 REFRESH TABLE Sk
28 )%
db_name HIRER ., BFRIEE, NWiEEHEEIRE.
table_name xR,

EREIR
o TEHITIAFSZEI, ROGIHFRRIFREHIE N schemafIBHEEHIZIFEIREMNE .
o XIFIEMRACE, REEHIBREERIINXNIZER .
o HTRYEURERIBEIEENE FIZEE
o  HITESH, |HRMIEREHTE N schemafIHUENIZ S HIRIFTHIEIRENS .
o WRXEREZXR, WK ERESXREFRIFRIEIBENE .,
o UNRIBEEHFRHIVESTTEIRBERFHEZREN, NRIFIEAERER, BANXERSR
PARFEREIE X schemaX 4.
B
REFRESH TABLE dbcarbon.productSalesTable,
RSN

Bidiz{TiZa<, BARICarbonREIESWIEMEIHiveTTEIERESF

3.6.1.11 REGISTER INDEX TABLE

< IhEE
REGISTER INDEX TABLE#: S ATFIEEHS IR ETMBIEER,
mSiE
REGISTER INDEX TABLE /ndextable name ON db_name.maintable name,
SEA
% 3-33 REFRESH INDEX TABLE S#i#iA
S8 ik
db_name HIBESR . BRIEE, WiEEHEIRE.
indextable_name ER5|EZ,
maintable_name FERLZ,
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EREIN
Emmm@zaﬁ, {FBREFRESH TABLEXS RN _ KRS |IREEMEIHiveTHHE
aNl
create database productdb;
use productdb;
CREATE TABLE productSalesTable(a int,b string,c string) stored as carbondata;
create index productNamelndexTable on table productSalesTable(c) as
'carbondata’;
insert into table productSalesTable select 1,'a','aaa’;
create database productdb2;
{FERRhdfsan$¥Eproductdb##EZE T HIproductSalesTableFlproductNamelndexTable
#£ W ZEproductdb2,
refresh table productdb2.productSalesTable ;
refresh table productdb2.productNamelndexTable ;
explain select * from productdb2.productSalesTable where c = 'aaa’; //5JLAK IR
ZEHnIRBEERARSIER
REGISTER INDEX TABLE productNamelndexTable ON
productdb2.productSalesTable;
explain select * from productdb2.productSalesTable where ¢ = 'aaa’; //a]LIK IR
ZEEmSERTRSIE
E v
BIIETZE6<, RolREBEMEIER.
3.6.2 DML

3.6.2.1 LOAD DATA

an L IIRE

anTEIl

LOAD DATA&s< LACarbonDatafF BRI IEIFE BN RISV AR, X,
CarbonDatar] LIEEIH#IEITIRH R IFAIMERE .

AR
(XT3N FHDFS_E RIS EUE o

LOAD DATA /NPATH ‘folder path' INTO TABLE [db_name.Jtable name
OPTIONS (property_name=property value, ...);
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SHEA
3% 3-34 LOAD DATA SHuEA
¥ g
folder_path [RIGCSVEURE ) el & S RIIR R
db_name DatabaseZ#R. &KRIgSE, N{EAXNFIdatabase,
table_name FrigfitAYdatabaseFHIERIZFR .

AT 2r LATEINE E YRR RRYEC B IEIR:

e DELIMITER: ATLATENNZ <SP D IRAIEISER. BOMEA, -
OPTIONS('DELIMITER'="", '"QUOTECHAR'="")
A{FA'DELIMITER'="\t'3kF A HI R FtabXI CSVEIRHAITH IR
OPTIONS('DELIMITER'='\t")

CarbonDatatE3z7#F\001F0\01 7/ E A 2 BB o
(AR
JFFCSVELR, PIREAESIS (1) i, B3ISHTENEIS (" ") W, Fian:
'DELIMITER'= """,

e QUOTECHAR: HJLATENNEdr <SR D RIS IS=F/F. RAEA".
OPTIONS('DELIMITER'="", 'QUOTECHAR'="")

e COMMENTCHAR: ATLATENNE < HIREEEEZM . EINERIERRE), WRET
BIFFSLBRFREER, BRAZATEHMNERE, HEASHINE . BOAMEN# .
OPTIONS('COMMENTCHAR'="#")

e FILEHEADER: WNERESHAgEZRL, AIELOAD DATAGSHIRMHERSL,
OPTIONS ('FILEHEADER'="column1,columnZ’)

e ESCAPECHAR: WNEAFAEECSV_EITEscapeRfFit T =F&IGIE, oJLURMH
Escape=fF. BIMEN\.

OPTIONS('ESCAPECHAR'="\")
(11 =8
WNERECSVEURSH NESCAPECHAR,, iZESCAPECHARRENEIS (" ") W, FE0: "a
\b",
e Bad RecordsZhE:

AT EHIEMIEN BEFIBFEE, FrEREENERRTEMIEERISE
Bo EASHIERT, BEREIEETERFEEENLE (£F) R4,

B2 A RAYS A EBad Data:
- IRREREIEIIREIEEE, ZRiHTiREE,

- EHEAKERNERED, sTLLEESRRBad Data, SEEATIBad Dataly
IEEHRINER M .
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BEMNEIe FFECarbonDataiENE I 2B RIESIE . ¥dFCarbonData
#EHhAYBad RecordsEIE, iB&MFE3-35,

%% 3-35 Bad Records Logger

[T=10 EINME ik
BAD_RECORDS_LOGGE | false EZRE Ptrue, NEEJEBad
R_ENABLE RecordsHEN 4, EhEEBad
RecordsHYIEMIZE
BAD_RECORDS_ACTIO | FAIL LA 79Bad RecordsHyPUfig{EsL
N BY:
e FORCE: @jiZ45Bad Recordsizfig
FINULLREmIRIEEE

e REDIRECT: Fi%xhn#kBad
Records, FEEB A
BAD RECORD_PATHTREYCSVZ
Heh, BOARFHEIZEE, NFE
FRIZEE, FERESH
carbon.enable.badrecord.action.
redirectAtrue,

e IGNORE: BEANNZ;Bad Records
BRBEEBEANCSVN A,

e FAIL: WNRAIFFEBad
Records, HUEIEESEM .
WA

FENNEEUERY, WRFFEICREZ
Bad Records, MI&#L
BAD_RECORDS_ACTIONISAHE(E
B, MEURRIEESEW.

IS_EMPTY_DATA BAD_ | false WMERIGEN “false” , W= ("=
RECORD gi,, ) FIEIEAYEM IBad Records,
WRIKESN “true” , WSHEIRBH
#19Bad Records,

BAD_RECORD_PATH - EETFiEBad RecordsgIHDFSERR

ZKANMEANUll, WRFATBad

RecordsHEIER e #Bad Recordsiz

%’Efﬁﬁﬂ , MIZEERWRAAF T
=

A

LOAD DATA INPATH ‘filepath.csv' INTO TABLE tablename
OPTIONS('BAD_RECORDS LOGGER _ENABLE'="true’,
'‘BAD_RECORD_PATH'='hdfs.//hacluster/tmp/carbon’,

'BAD _RECORDS ACTION'='REDIRECT,

IS EMPTY DATA BAD RECORD'='false’);
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AR

{&5F8 “REDIRECT” #%Ifl, CarbonData£igFrERIBad RecordsifiNZEEIaICSVITit,

BRZHAB AT RERNEIENE, FAERAAEE

ESIRICREERE . AF

WIRNEIEFEIRRICR BT H SRR ZERBNR BB AERLICRE

#59Bad Records,

e  MAXCOLUMNS: Zr[iESHI8E 7 E—17H, HCSVEEITSSEITRIRAYIE.
OPTIONS ('MAXCOLUMNS'="400")

= 3-36 MAXCOLUMNS

AESHBIR BIANE RAXE
MAXCOLUMNS 2000 20000
% 3-37 MAXCOLUMNS a[iES 9T RE
MAXCOLUMNS{E £ HeadenENPH | FEANREE
LIS

ENNEIPFRIEE 5 2000

FENNEIPRIEE 6000 6000

40 7 Y{fheaderd|E5
MAXCOLUMNS{&, 7
EPsKE

22000 40 20000

60 ENNEFINAPRIEE CSVIHE—1THIFIES
MAXCOLUMNS/{&E, 7
EPRKE

(1 #5488

SFFIZEMAXCOLUMNS OptionfIEK{H, EXexecutorEBEBHIATE, BN, HIEIM
HeBTHEABIIEIRMER .

o UNRTECIFEFKHAEIESORT_SCOPERE X JIGLOBAL_SORT, MIRJLUEEEXEIEH
THEFREFERND XE . IRREENEE/NT1, WEERmapESaIEElE
HreducelFEZHIHE . BINEG P reducelEFZLIE512MB - 1GBHEE,

OPTIONS('GLOBAL_SORT_PARTITIONS'="2’)

MERTY:):

BN XA REBEILIN “spark.driver.maxResultSize” , FEJ9tEdriverITEERIRAEEIE

&> XAUEINMIBIN

e DATEFORMAT: IhiEIMATISEXRMIBEIE .
OPTIONS ('DATEFORMAT'='dateFormat’)
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MER
HEEXAHAEMENFRFHRIERE. CarbonRIAEE =B 5IAVARRI B EIER =E1E
BB
e TIMESTAMPFORMAT: Ithi%IRFEFIEERAIRTEEEN .
o OPTIONS('TIMESTAMPFORMAT'="timestampFormat’)
e SKIP_EMPTY_LINE: ZUENNEEAIE], LEEIUEZRECSVIUEFHIITIT,.
OPTIONS('SKIP_EMPTY LINE'="TRUE/FALSE’)
e  T%: SCALE_FACTOR: #tXJRANGE_COLUMN, SCALE_FACTORFEIZ#I4XHY
H=, RIBUTAR:
splitSize = max(blocklet_size, (block_size - blocklet_size)) * scale_factor
numPartitions = total size of input data / splitSize
FNMES3, rangefSSEEJ[1, 300].
OPTIONS('SCALE FACTOR'='10’)
(1 %8B
o HIE2GLOBAL_SORT PARTITIONSFISCALE_FACTORERY{ER, RE
GLOBAL_SORT_PARTITIONS43%4,,
e RANGE_COLUMN&EHERIAfERLOCAL_SORT,
LOCAL_SORTE 2 XZERMIDDUREEFENR, AseRIMER, BXtH XFIEEERFAEA
8, FENESXE BBz,
(ERFS
BJ{ERTIIERIMNCSVI 4 NE CarbonData table,
LOAD DATA /NPATH ‘folder path' INTO TABLE tablename
OPTIONS (property_name=property value, ...);
i
data.csvilE S EIEAN T Fr7x:
ID,date,country,name,phonetype,serialname,salary
4,2014-01-21 00:00:00,xxx,aaa4,phone2435 ASD66902,15003
5,2014-01-22 00:00:00,xxx,aaa5,phone2441,ASD90633,15004
6,2014-03-07 00:00:00,xxx,aaa6,phone294,ASD59961,15005
CREATE TABLE carbontable(ID int, date Timestamp, country String, name String,
phonetype String, serialname String,salary int) STORED AS carbondata;
LOAD DATA inpath 'hdfs.//hacluster/tmp/data.csv’ INTO table carbontable
options("DELIMITER'=");
E=341 )]

JfEdriver B S ER R LIZ TRHRINEKY o
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3.6.2.2 UPDATE CARBON TABLE

FID < I}JHb
UPDATEar SHRIBSIFRIATNFNANEANS e R E #iCarbonDatazk
(g
o BI1:
UPDATE <CARBON TABLE> SET (column_name1, column_name?2, ...
column_name n) = (column1_expression , column2_expression ,
column3_expression ... column n_expression ) [ WHERE
{ <filter_condition>} ];
o &I 2:
UPDATE <CARBON TABLE> SET (column_name1, column_name2,) =
(select sourceColumn1, sourceColumn2 from sourceTable [ WHERE
{ <filter_condition> } ] ) [ WHERE { <filter_condition> } ];
SHEHA
= 3-38 UPDATE &%§
2% R
CARBON TABLE | EEAHITEHIRIERCarbonDataZRAIETR
column_name FEHRIBERI .
sourceColumn FEBRERPEFRERNIIE.
sourceTable BELICREFHZEIE RCarbonDataRFHIE .,
FEEIR

AT R (FERUPDATER RIS G :

o MRFEXRFHSMEANITSBIRRPIEITIUE, NUPDATERRSKMK .
o WMRFERERTICR, NUPDATEHRIESEAEHRIER N

o WIRREFRRITEBERRPEHAESHERNTAIN, NUPDATERFE5ER, FEH
o

o BB TRERSIAERASZIFUPDATESRS
o HTEFEHY, WMREFRINBIRFEHER, NUPDATHR{ELMK

. ?/E;%%UPDATEHWElﬂﬁmﬁ’ﬁéx’sﬂ@@géé ERELEkgroup byFf), NUPDATE#
g8

540, update t_carbn01 a set (a.item_type_code, a.profit) = ( select

b.item_type_cd, sum(b.profit) from t_carbn01b b where item_type_cd =2
group by item_type_code);

Heh, EFEAPEHRREEEsum(b.profit)flgroup byFH, EILLUPDATER
e
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o MMREFIBRIFRIZE T carbon.input.segments/Elt, NIUPDATERRMERI, ZEfFR
Za#, EEERITIUATED.
B
SET carbon.input.segments. <database_name>. <table_name>=*;
il
o fAN:
update carbonTable1 d set (d.column3,d.column5 ) = (select s.c33 ,s.c55
from sourceTable1 s where d.column1 =s.c11) where d.column1 =
'country' exists( select * from table3 o where o0.c2 > 1);
o Rfil2:
update carbonTable1 d set (c3) = (select s.c33 from sourceTable1 s where
d.column1 = s.c11) where exists( select * from iud.other o where o.c2 >
1);
o fAI3:
update carbonTable1 set (c2, ¢5) = (c2 + 1, concat(c5, "y" ));
o fhl4:
update carbonTable1 d set (c2, c5) = (c2 + 1, "xyx") where d.column1 =
'india’;
o RfI5:
update carbonTable1 d set (c2, c5) = (c2 + 1, "xyx") where d.column1 =
'india' and exists( select * from table3 o where o.column2 > 1);
RSB

A fEdriver BSAIE Fin P EF G LEI THIIZEEK .

3.6.2.3 DELETE RECORDS from CARBON TABLE

an L IIRE

DELETE RECORDS#s% MCarbonDataZHif&ic S .

anLTEl

DELETE FROM CARBON_TABLE [WHERE expression];

W

g

= 3-39 DELETE RECORDS £#f

2%

fhig

CARBON TABLE

EEPHITMBRIZ{ERICarbonDataRHIZ TR -
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pES=E AN

o fBRsegmentiEMIbRIERsegmentBIFFE — K5,

o WREGRIFIRE T carbon.input.segmentsiEl4, NIDELETERRERM . ERRRIZ
[B:%, EEEFHTIATED.
B

SET carbon.input.segments. <database_name>.<table_name>=*;

o]l
o fI:
delete from columncarbonTable1 d where d.column1 = 'country';
o fl2:
delete from dest where column1 IN (‘country1’, 'country2');
o RI3:

delete from columncarbonTable1 where column1 IN (select column11
from sourceTable2);

o fhl4:

delete from columncarbonTable1 where column1 IN (select column11
from sourceTable2 where column1 = 'xxx');

o RpI5:
delete from columncarbonTable1 where column2 >= 4;

v
AtEdriver A ENZ P B E S SIS TRINEIEW .

3.6.2.4 INSERT INTO CARBON TABLE

S IhEE
INSERT#p<S FHFIESELECTEIBE R INE FCarbonDatazk .
g

INSERT INTO [CARBON TABLE] [select query];

W
e
B
5

5% 3-40 INSERT INTO 2%

e R

CARBON TABLE | EZEH{TINSERTAFSHICarbonDataAIZ R

select query SourceR_FRISELECTEIE ( Sz#FCarbonData. HiveFIParquet
=),
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EREIR
o FWRBERFE,
o  BPRETHEMHRAUNTEIBINGERE. BOAMERT, BRNSARGER

“ficommon” ,
e CarbonDataEA#FOverwrite,
o RERFNBIRFEMNEIERENIZIARE, BNERPIVEIEISEHMBad Records,

e INSERT INTORS AT I1FEB A IN ( partial success ) , f15R7F{EBad Records,
Zm ek M .

o TEMEREFRBAZIERIBRENIZREYR, BETRERPIIEHEFHERE.
AHEEINSERTIR(EHRR S REURIIEEER, BELUTSHEEN “true” ,
“carbon.insert.persist.enable” = “true”
AN LRSHECE S “false” ,
MERTY::

BFZSHEIERINSERTIRIERIMRE .

aN]
create table carbon01(a int,b string,c string) stored as carbondata;
insert into table carbon01 values(1,'a','aa'),(2,'b','bb"),(3,'c','cc');
create table carbon02(a int,b string,c string) stored as carbondata;
INSERT INTO carbon02 select * from carbon01 where a > 1;
RGN

A fEdriver BEREE B LIZI THINER Y .

3.6.2.5 DELETE SEGMENT by ID

inLIhEE
DELETE SEGMENT by ID#s<$ 2(FHSegment IDFMIFRsegment.,

i StE
DELETE FROM TABLE db_name.table_name WHERE SEGMENT.ID IN
(segment_id1,segment_id2);

SR

2% 3-41 DELETE LOAD 2#{miA
2H R
segment_id B EMBRAYSegmentAIID,

STREFRA 01 (2024-03-05) RS © ERmHBRABRAT 74



MapReduce g%

(AR IEISES 3 {§/g CarbonData ( MRS 3.x B2 EhR7s )
2 A
db_name DatabaseZ#R, &FkigE, N{FEAXFIdatabase,

table_name E5ER databasePIES .

FREIR
MILEA S5 MIBRsegment .

Al
DELETE FROM TABLE CarbonDatabase.CarbonTable WHERE SEGMENT.ID IN
(0);
DELETE FROM TABLE CarbonDatabase.CarbonTable WHERE SEGMENT.ID IN
(0,5,8);

E=2241 )

RER TN KM S ECarbonDataHEHF ISR o

3.6.2.6 DELETE SEGMENT by DATE

a<SINEE
DELETE SEGMENT by DATE#s<> FBF @i NEk HHAMIBRCarbonData segment, 1E4%
EHHEBZ BIE)ZERYsegmentiS IR o
RO
DELETE FROM TABLE db_name.table_ name WHERE SEGMENT.STARTTIME
BEFORE date_value;
SEHhA
% 3-42 DELETE SEGMENT by DATE ¥R
2 0%
db_name DatabaseZ#R, BkRIgE, N{EAXBIdatabase,
table_name #S7EdatabaseIES .
date_value BySegmentNFEaNATE ., FEIXMEEBEARIAISegmentiG4%
fRIB& o
AEREIN

mIVERA S FMBRsegment.
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ANl

DELETE FROM TABLE db_name.table_name WHERE SEGMENT.STARTTIME
BEFORE '2017-07-01 12:07:20";

Hrr, STARTTIMERARGREZAINNESEIETE

RN
I VERRINER M 7ECarbonData B EF#KIESR .

3.6.2.7 SHOW SEGMENTS

nSINEE
SHOW SEGMENTS#<$ 2 k@A E/~CarbonData tablefySegment,
(g =i
SHOW SEGMENTS FOR TABLE /db_name.]Jtable name LIMIT number_of loads;
SR
2 3-43 SHOW SEGMENTS FOR TABLE &#u&iA
B8H R
db_name Databases, &XisE, N{EAZXFIdatabase,
table_name Fe5EdatabasePAYES .
number_of loads DINEEBIPRE
FEEIN
o
Al
create table carbon01(a int,b string,c string) stored as carbondata;
insert into table carbon01 select 1,'a','aa’;
insert into table carbon01 select 2,'b','bb’;
insert into table carbon01 select 3,'c','cc';
SHOW SEGMENTS FOR TABLE carbon01 LIMIT 2;
E=4 g
[ R + + + + + + + +--
+
| ID | Status | Load Start Time | Load Time Taken | Partition | Data Size | Index Size | File Format |
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S + + + + + + + +--
5
| 3 | Success | 2020-09-28 22:53:26.336 | 3.726S | {3 | 6.47KB | 3.30KB | columnar_v3 |
| 2 | Success | 2020-09-28 22:53:01.702 | 6.688S | {3 | 6.47KB | 3.30KB | columnar_v3 |
S + + + + + + + +--

3.6.2.8 CREATE SECONDARY INDEX

iz FAFECarbonDatak eI "R/ ES %K.

CREATE INDEX /ndex_name

ON TABLE /db_name.Jtable_name (col_namel, col nameZ2)

PROPERTIES (‘table_blocksize'="256");

%% 3-44 CREATE SECONDARY INDEX &%

ik

;%\EJYI‘%EQ%WO REFNAFBHFFHO TR (1) 155%FH
7

HIEEERIRIR . BIEESMNAFEHFFA T () 8595
FRFEHERL

HIEREPIRER, RSMNAFEHFFA T (1) 595
FRFEM

RPRIFIRIR. XHFBT . FIRTRNAFEHFFAI TR
(_) BB FRHER

#HESUHAIblock K/, BZFMMER, 1ES5E Block K/,

anSIhEE
wmotER
AS ‘carbondata
SHEIR
¥
index_name
db_name
table_name
col_name
table_blocksiz
e
FEEIN
db_nameJgnJikl
Al

o

create table productdb.productSalesTable(id int,price int,productName
string,city string) stored as carbondata;

CREATE INDEX productNamelndexTable on table productdb.productSalesTable
(productName,city) as 'carbondata’ ;
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ARG EIESZ A “productdb.productNamelndexTable” HY_—ZRFRFFN0EFriRHt
FIRIESIER.

RGN R

B RRSIE, MEASPREENFIBEXNRSIEREI"RRSIFRF, FRERINE
BICRERFRESR,

3.6.2.9 SHOW SECONDARY INDEXES

S IIRE
Zi< AFEFTEtAYCarbonDatazF B REFB IR =S|k,
AR
SHOW INDEXES ON db_name.table _name;
SR
2K 3-45 SHOW SECONDARY INDEXES £#{
28 R
db_name HIREERIZIR . BIEESMNAFSHFFEAI T (1) 555
FRIEERY
table_name HIREFRIREIR, FESMNAFBHFFHN NI (L) 5%
FRHER .
EREIN
db_name9R]i&kIR,
ANl
create table productdb.productSalesTable(id int,price int,productName
string,city string) stored as carbondata;
CREATE INDEX productNamelndexTable on table productdb.productSalesTable
(productName,city) as 'carbondata’ ;
SHOW INDEXES ON productdb.productSalesTable;
ER4 V]

ERYHESE CarbonDataZR FRIFFB R 5 | RFABNAIZRS 151
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3.6.2.10 DROP SECONDARY INDEX

anSINEE
Zan S BT HRGEERPEFENRESIE.
(g =i
DROP INDEX [IF EXISTS] index_ name ON [db_name.]table_name;
SHHA
2k 3-46 DROP SECONDARY INDEX &%
2% iR
index_name FH5|RBIR. FEMNAFBHFFANTLZE (L) 55%F5
4HAK o
db_name HIRENRIR. BRIEE, EELBIEOABURE.
table_name FEMPREOFRAIRFR
FEEIR
iZa<HhAIF EXISTSFIdb_name I aJi%EIR
Al
DROP INDEX if exists productNamelndexTable ON
productdb.productSalesTable;
E=3 4411

—IRFRS|RIGWMER, R5EEI5ECarbonDataRP AR, MIFRAINAGERGICR
ERFEAEF,

3.6.2.11 CLEAN FILES

n<LIhEE
DELETE SEGMENT&H <45 #EMIkRAIsegmentsimid Adeletef; segment&Hig,
|BfIsegmentsikEE ST S compacted , XLEsegmentsHIEIRS A= NIIIE EMIER .
WNRARPALEEBIMBRXLS S, ATLABERCLEAN FILESA< .
B2, FRZBSHESSHEAmSHIITEY.

BN

CLEAN FILES FOR TABLE /db name. Jtable name;
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SHER
# 3-47 CLEAN FILES FOR TABLE 2%k
2 )%
db_name HIRERIR . MUEESRAFE, HFMTU%AER.

table_name HIEFERRIRNETR. RBBEFE, HFMTHZLAM.

pES=E AN

ANl
#hNcarbonfc BES4)
carbon.clean file force.allowed = true
create table carbon01(a int,b string,c string) stored as carbondata;
insert into table carbon01 select 1,'a','aa’;
insert into table carbon01 select 2,'b','bb’;
delete from table carbon01 where segment.id in (0);
show segments for table carbon01;
CLEAN FILES FOR TABLE carbon01 options('force'="true');
show segments for table carbon01;
REF S MR _EHIBRERE DELETE SEGMENT# S HIBRAYIsegmentFI & FZHIIBAY
segmento
RN
ojfEdriver HEFREE W LIETRHRINEHEM o

3.6.2.12 SET/RESET

inSTNEE
It as S BFa&Add, Update, DisplaygiReset CarbonData2%y, ML EEFH IS
driver,

R

e AddziUpdateZ2%&E:
SET parameter_name=parameter_value

WaSRF RN ER “parameter_name” AY{E,
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e Display2#&:
SET parameter_name
I SRATEREERN “parameter_name” AYE.
e Display&igZ2#:
SET
Itan < BRIMEXIFNRIESH
o DisplayRIESHILARERHTS:
SET -v
Ita < B RATEIFNRIES R EERA .
e Reset2HE:
RESET
It an S BRITERIESH

W
e
£
5

& 3-48 SET S

2 )%

parameter_n | EEZEBWERIN (add) , E# (update ) SE (display )
ame HSHBAR,

parameter_va | EEIZERY “parameter_name” BIFFE.

lue

FEEIN
LA 49 BERSETAIRESETa S ITaSIR Bk B i ERY B

& 3-49 Btk

B A
carbon.options.bad.records.logger.enab | BFkZ2Abad recordHEICR
le

carbon.options.bad.records.action ExEbad recordi®{E, #lun, &H

(force ) , EEEM (redirect) , kK
(fall) ISZ % (ignore ) . BXIFME
B, i5&%-Bad Records&LIE

carbon.options.is.empty.data.bad.recor | IEETEHIERE MM Ibad record, BxX

d FMER, 1521 Bad RecordsfbIE:
carbon.options.sort.scope IEEHEINEEEHEFESEE -
carbon.options.bad.record.path IBEEEFEbad recordiIHDFSERR .
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Bt

1)

carbon.custom.block.distribution

IEE2 A {EASparkakCarbonDatafdik
PINEE,

enable.unsafe.sort

EEEHEINSHEREERAZER
HiF . A RERHEFRRD SRS
{ERRBIAILZIRIEIN, MsCINESFATTE

]
BEo

carbon.si.lookup.partialstring

LHSHITERTRUERT, “HRZF3|IEKE
starts-with. ends-with. containsf[]
LIKES XEMHFHFER,

LSS B RFALSERT, “HRZES|RRHA
starts-with X (= H

carbon.input.segments

EEETINRID, WEMMTFEES
IBEFRAISERR . CarbonScani&{XMIg
TERYERIDIENEIRE

iEE:

“carbon.input.segments.
<database_name>. <table_name> = <
list of segment ids >”
MRAFEESZEEX TEAEE
E&, mJ{#FHCarbonSession.threadSet
KESETIEE,
1B

“CarbonSession.threadSet
("carbon.input.segments.
<database_name>. <table_name>","<
list of segment ids >");”

AR
Al Ecarbon.properties ) {FHIE EiZ/E

tE, EAMASIEEEERIIR, RIERE
RIERNEERES.

el

e A0 (Add) siEEH (Update ) :

SET enable.unsafe.sort=true
e TR (Display) Ei(E:
SET enable.unsafe.sort

o SREIDIIER, BRSHEMFIFIFHREENRE, AEEEEZENRTIE:
SHOW SEGMENTS FOR 7ABLE carbontablel,
SET carbon.input.segments.db.carbontablel =1, 3, 9;

o BEERATIEERTHINT:

CarbonSession.threadSet

(“carbon.input.segments.default.carbon_table MulT| THread", "1,3");
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o EBLIENEP(ECarbonSession.threadSetZHEREIANT ( LAScalaftidFy
) :
def main(args: Array[String]) {
Future
{ CarbonSession.threadSet("carbon.input.segments.default.carbon_table_MulTI_THread", "1")
spark.sql("select count(empno) from carbon_table_MulTl_THread").show()
}
}

o =& (Reset) :
RESET

RSN
EIETRIN, ISiCRiEdriverB&E,
£ LIS, SERERARE (Ul) F,

3.6.3 1#(EH &

DDLFAIDMLARIIRIE, #1TEI, FTEREINAIE, SRIEREIREEAIERIE]
BRPERENE—IESR, VERTHREIRIZM, —MRIFVERIEIPTE FEIREAIEIE
A REREHNIT

EERNMREREI AT AT, LB TG EMRE: &R3-50/MT0RMME
5, XWITRBREEIEIFCY, BIRFEE—IIRITEHV.

5% 3-50 BR{EIRENH—

#2/E | MET | COM | DRO | DELE | CLE | ALTE | UPD | STRE | CON | SEG
ADA | PAC |P.TA |TES | AN_ (R PA | ATE_ | AMI | CUR | MEN
TA_L | TIO BLE_ | EGM | FILE | RTIT | LOC [NG_ |REN [T LO
OCK |N.L |[LOC |ENT (S LO |ION_|K LOC | T LO | CK

OCK | K _LOC | CK LOC K AD_
K K LOC
K

CRE |- - - - - - - - - -

ATE

TABL

E

CRE |- - - - - - - - - -

ATE

TABL

E As

SELE

CT

DRO |V - v - - - - v - -

P

TABL

E
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BR{E

MET
ADA
TA L
OCK

comMm
PAC
TIO
N_L
OCK

DRO
P_TA
BLE_
LOC

DELE
TE_S
EGM
ENT

_LoC

CLE
AN_
FILE
S LO
CK

ALTE
R_PA
RTIT
ION_
LOC
K

UPD
ATE_
LOC
K

STRE
AMI
NG_
LOC
K

CON
CUR
REN
T_LO
AD_
LOC
K

SEG
MEN
T_LO
CK

ALTE
TABL
COM

PACT
ION

TABL

REN
AME

ADD
CcoL
UM
NS

DRO

CcoL
UM
NS

CHA
NGE
DAT

TYPE

REFR
ESH
TABL

REGI
STER
INDE

TABL

REFR
ESH
INDE
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BR{E

MET
ADA
TA L
OCK

comMm
PAC
TIO
N_L
OCK

DRO
P_TA
BLE_
LOC

DELE
TE_S
EGM
ENT

_LoC

CLE
AN_
FILE
S LO
CK

ALTE
R_PA
RTIT
ION_
LOC
K

UPD
ATE_
LOC
K

STRE
AMI
NG_
LOC
K

CON
CUR
REN
T_LO
AD_
LOC
K

SEG
MEN
T_LO
CK

LOA

DAT
A/
INSE
RT
INTO

i

UPD
ATE
CAR
BON
TABL

DELE
TE
REC
ORD

from
CAR

BON
TABL

DELE
TE
SEG
MEN
T by
ID

DELE
TE
SEG
MEN
T by
DAT

SHO

SEG
MEN
TS
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BR{E

MET
ADA
TA L
OCK

comMm
PAC
TIO
N_L
OCK

DRO
P_TA
BLE_
LOC

DELE
TE_S
EGM
ENT

_LoC

CLE
AN_
FILE
S LO
CK

ALTE
R_PA
RTIT
ION_
LOC
K

UPD
ATE_
LOC
K

STRE
AMI
NG_
LOC
K

CON
CUR
REN
T_LO
AD_
LOC
K

SEG
MEN
T_LO
CK

CRE
ATE
SEC
OND
ARY
INDE

SHO

SEC
OND
ARY
INDE
XES

DRO

SEC
OND
ARY
INDE

CLEA

FILES

SET/
RESE

Add
Hive
Parti
tion

Drop
Hive
Parti
tion

Drop
Parti
tion
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3.6.4 API

(ERT5E

$2(E | MET | COM | DRO | DELE | CLE | ALTE | UPD | STRE | CON | SEG
ADA | PAC |P.TA | TE.S | AN_ | R PA | ATE_ | AMI | CUR | MEN
TAL | TIO |BLE_ | EGM |FILE | RTIT | LOC | NG_ [REN | T_LO
OCK [N_.L (LOC [ENT |S_ LO |ION_ | K LOC | T LO | CK

OCK | K _LOC | CK LOC K AD_
K K LOC
K
Alter | v v - - - - - - - -
table
set

AET5HHIASegmentHIAPILARERTSE, FIEEIEE

org.apache.spark.util.CarbonSegmentUtilZ&eh,,
T EEBER:
/**

* Returns the valid segments for the query based on the filter condition

* present in carbonScanRdd.

* @param carbonScanRdd

* @return Array of valid segments

*/

@deprecated def getFilteredSegments(carbonScanRdd: CarbonScanRDD[InternalRow]): Array[String];

FERWN T HENEEIETHIXSCarbonScanRDD:

val df=carbon.sql("select * from table where age='12"")

val myscan=df.queryExecution.sparkPlan.collect {

case scan: CarbonDataSourceScan if scan.rdd.isinstanceOf[CarbonScanRDD[InternalRow]] => scan.rdd
case scan: RowDataSourceScanExec if scan.rdd.isinstanceOf[CarbonScanRDD[InternalRow]] => scan.rdd
}.head

val carbonrdd=myscan.asInstanceOf[CarbonScanRDD[InternalRow]]

fBlF:

CarbonSegmentUtil.getFilteredSegments(carbonrdd)

AJLABIZE N\ sqiE A kIREUT I8 fEaTsegment:

/**

* Returns an array of valid segment numbers based on the filter condition provided in the sql
* NOTE: This API is supported only for SELECT Sql (insert into,ctas,.., is not supported)

*

* @param sql

* @param sparkSession

* @return Array of valid segments

* @throws UnsupportedOperationException because Get Filter Segments APl supports if and only
* if only one carbon main table is present in query.

*

def getFilteredSegments(sql: String, sparkSession: SparkSession): Array[String];

B+

CarbonSegmentUtil.getFilteredSegments("select * from table where age='12", sparkSession)

ENBURERZIIRS, FHEHWEFHAIsegmentFIZE, 5EIAIsegmentFIFEaT LA
getMergedLoadNameREAISEHUEN
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*k

* |dentifies all segments which can be merged with MAJOR compaction type.

* NOTE: This result can be passed to getMergedLoadName API to get the merged load name.
* @param sparkSession

* @param tableName

* @param dbName

* @return list of LoadMetadataDetails

*/

def identifySegmentsToBeMerged (sparkSession: SparkSession,

tableName: String,

dbName: String) : util.List[LoadMetadataDetails];

B+

CarbonSegmentUtil.identifySegmentsToBeMerged(sparkSession, "table_test","default")

ENEIEES . FIMBEEXsegmentdIF, FKENEEX SFHRIESHEEFFH
segmentdlF, SZIAYsegmentFIFATLLZH M getMergedLoadName RIS EUEN

*k

* ldentifies all segments which can be merged with CUSTOM compaction type.

* NOTE: This result can be passed to getMergedLoadName API to get the merged load name.
* @param sparkSession

* @param tableName

* @param dbName

* @param customSegments

* @return list of LoadMetadataDetails

* @throws UnsupportedOperationException if customSegments is null or empty.

* @throws MalformedCarbonCommandException if segment does not exist or is not valid
def identifySegmentsToBeMergedCustom (sparkSession: SparkSession,

tableName: String,

dbName: String,

customSegments: util.List[String]): util.List[LoadMetadataDetails];

B+

val customSegments = new util. ArrayList[String] ()

customSegments.add("1")

customSegments.add("2")
CarbonSegmentUtil.identifySegmentsToBeMergedCustom(sparkSession, "table_test","default",

customSegments)
taEsegmentdlF, REIGHEFPISNBR:
/**

* Returns the Merged Load Name for given list of segments

*

* @param list of segments
* @return Merged Load Name
* @throws UnsupportedOperationException if list of segments is less than 1

*

def getMergedLoadName(list: util.List[LoadMetadataDetails]): String;

B=:
val carbonTable = CarbonEnv.getCarbonTable(Option(databaseName), tableName) (sparkSession)

val loadMetadataDetails = SegmentStatusManager.readLoadMetadata(carbonTable.getMetadataPath)
CarbonSegmentUtil.getMergedLoadName(loadMetadataDetails.toList.aslava)

3.6.5 FFZES|
el

create table IF NOT EXISTS carbonTable
(
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COLUMNT1T  BIGINT,
LONGITUDE BIGINT,
LATITUDE BIGINT,
COLUMN2  BIGINT,
COLUMNS3  BIGINT

)

STORED AS carbondata

TBLPROPERTIES
('SPATIAL_INDEX.mygeohash.type'='geohash’,'SPATIAL_INDEX.mygeohash.sourcecolumns'='longitude,
latitude','SPATIAL_INDEX.mygeohash.originLatitude'='39.850713','SPATIAL_INDEX.mygeohash.gridSize'='50','S
PATIAL_INDEX.mygeohash.minLongitude'='115.828503','SPATIAL_INDEX.mygeohash.maxLongitude'='720.000
000','SPATIAL_INDEX.mygeohash.minLatitude'='39.850713','SPATIAL_INDEX.mygeohash.maxLatitude'='720.0
00000','SPATIAL_INDEX'="mygeohash’,'SPATIAL_INDEX.mygeohash.conversionRatio'='1000000','SORT_COLU
MNS'="column1,column2,column3, latitude,longitude');

FEZR519T48

FTEHELESHER. &, B, X0 SOEMEM/LONSR. TEHENRE
EENE X, FATEEE, BEMEMARER, FEEEAIIARRE
&, BALARKIEEIE.

o REE: —\RBEA—TEEE, (NBIEVERR. EAGAEE, 261
KHGAR . REIEH_#H=EPRIRRIESEN . RAULIFEA—IZEE,

o XEFHHE: — I XEATEEE, BNEMAR ., VETUEFFRE— I EREX
HMANIE, GINEBRIRC . A%, BRALAREA—FRE (BIRKE,
WA ) » RIBEEE S —FIIKE,

HRIXRT SR, FEmEE.

ZEETLRIBIE—RGeolD, GeohashZGustavo Niemeyer & BB S Hiia b TR

BREZ, SEUEVERBAI—EHRFEINFERNEFHE, ER—MIENT

[BIEHELEN, IBZEHED ARERSRRE, SEFRAZMEEEEIRATEIEFT L
FFSNEZ—.

RESHDZER R BT R NEMRMEN THEIFR RIS, WTEFR. F
FHGeohashtll#£GeolDEY, #iEIZEEGeolDHEF, MASIRBESEHF, $iBIRET
BRI EHEFEE o
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X: I
o0 1 2 3 1 4 3 [i] 7
000 001 010 011 1 100 101 110 111
I
I
}.Dgﬂ 000000 000001 ' 000100 0(!]101:01000(] 010001 ' 010100 010101
I
I
031 000010 000011 « 000110 0(!]111:010(]1(] 010011 : 010110 010111
I
2 I
010 001000 001001 . 001100 001101:011000 011001 . 011100 011101
I
3 I
011 001010 001011 ; 001110 001111 ' 011010 011011 : 011110 011111
I
e Sl = - - e o - — e ——— -
a1 I
100 100000 100001 ; 100100 100101 ! 110000 110001 ; 110100 110101
I
I
= I
131 100010 100011 | 100110 100111 ! 110010 110011 | 110110 110111
I
I
6 I
110 101000 101001 ; 101100 1011011 111000 111001 @ 111100 111101
I
I
7 I
111 101010 101011 101110 101111111010 111011 111110 111111
I
GeoHash4z#5:

create table IF NOT EXISTS carbonTable

(

"LONGITUDE®

BIGINT,

"LATITUDE® BIGINT,

)
STORED AS carbondata

TBLPROPERTIES

('SPATIAL_INDEX.mygeohash.type'='geohash’,'SPATIAL_INDEX.mygeohash.sourcecolumns'="'longitude,

latitude','SPATIAL_INDEX.mygeohash.originLatitude'="xx.xxxxxx','SPATIAL_INDEX.mygeohash.gridSize'='xx','SP
ATIAL_INDEX.mygeohash.minLongitude'="xxx.xxxxxx','SPATIAL_INDEX.mygeohash.maxLongitude'="xxx.xxxxxx'
,'SPATIAL_INDEX.mygeohash.minLatitude'="xx.xxxxxx','SPATIAL_INDEX.mygeohash.maxLatitude'="xxx.xxxxxx',"
SPATIAL_INDEX'='mygeohash','SPATIAL_INDEX.mygeohash.conversionRatio'='1000000','SORT_COLUMNS'='co

lumn1,column2,column3,latitude,longitude');

SPATIAL_INDEX: BENZEKS|4MESE, IHAMBERRFRITFRPNEREETIESH IR
A9%1 ., FrEIEAYYEZ SAMBIZERAEE . L IBIEFRYtypeflsourcecolumnsEERNTE

BEM. Bal, typeBIHERZHF “geohash” ., CarboniZfit—/MEIERAYEIASTENZE

FRFAILAUBE Y BEASTII 2Rz geohashBI B E ML . ZBINMMIEIZFIA S
RHELUTRIRES:

e  SPATIAL_INDEX.xxx.originLatitude: Double

AMRR R E

e  SPATIAL_INDEX.xxx.gridSize: IntZ8, HMEE ()

e SPATIAL_INDEX.xxx.minLongitude: DoubleZE!, R/NZE
e  SPATIAL_INDEX.xxx.maxLongitude: Doublez£EY,
e  SPATIAL_INDEX.xxx.minLatitude: DoubleZ(BY, FR/N\&FHRE

BAEE
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e SPATIAL_INDEX.xxx.maxLatitude: DoubleZ(EY, RAKEE
e SPATIAL_INDEX.xxx.conversionRatio: IntZ:E!, G245/ KBt EERE

FRALUZER BiR& R FRINE CRIREN, A EREXSIEHRIZTE
{il. originLatitude, gridSizeMconversionRatioEWiES%, HixEHECarbonshEf
SaN%ERY, TLMER “SPATIAL_INDEX.xxx.class” BIHEEE 0TI,

BASCHIE A LA E—1TFHsourcecolumns&Epihandlerdl{E, HESISFETF
sourcecolumnsHUIT EREEI . & RkAYhandlerFIXTRPAT W, R
SORT_COLUMNSZE451, {HaDDLapSFIEEE A tiFE Ehandlerdl,

(i8R

o 4pkMhandlerFIBRIAMEIIHEES . JIERSORT COLUMNSAE E{F asourcecolumns, M
EhandlerFiENNEITBRISORT_COLUMNSERIS . ANRAESORT_COLUMNSHERIEE 71X
handlerdl, MEESORT COLUMNSHIIRFIEFIEARZS,

o HEESORT _COLUMNSHEE{FERsourcecolumns, {BEi&E 8 Shandlerdl, Mhandlerdl
BBEEAZISORT COLUMNSHRYsourcecolumnsZBil o

e HNERSORT_COLUMNSEZEHEEEMsourcecolumns, BFAEE(RiFhandlerd|HIMTE
sourcecolumnsZgil, Xt¥handlerdlABEEHEFLER

GeoSOTYRTT:
CREATE TABLE carbontable(

longitude DOUBLE,

latitude DOUBLE,

STORED AS carbondata

TBLPROPERTIES ('SPATIAL_INDEX'="xxx',
'SPATIAL_INDEX.xxx.type'='geosot’,
'SPATIAL_INDEX.xxx.sourcecolumns'='longitude, latitude',
'SPATIAL_INDEX xxx.level'="21",
'SPATIAL_INDEX.xxx.class'='org.apache.carbondata.geo.GeoSOTIndex')

% 3-51 SH0RHA

¥ 18R
SPATIAL_INDEX IEERBM “SPATIAL_INDEX” , ZEZES|3, 33
SizERYERR .

SPATIAL_INDEX.xxx.type | 4EZ2%, {Efgeosot,

SPATIAL_INDEX.xxx.source | WESH, TEIRS|FIEMY, EEITEZTEERSIAYE
columns #IEY, FERNMFEERS, BB Adouble,

SPATIAL_INDEX.xxx.level | a[i&&%, AFitE=EESI5. FAMER17, BEH
ZETLITE L EREHRNER, BIRERFHIMT

ab
BEo

SPATIAL_INDEX.xxx.class | AJi%&&#, FHFISEgeoRIsCIZE, EAR

“org.apache.carbondata.geo.GeoSOTIndex” .

sEARA:

create table geosot(
timevalue bigint,
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R

SR

longitude double,

latitude double)

stored as carbondata

TBLPROPERTIES ('SPATIAL_INDEX'="'mygeosot',
'SPATIAL_INDEX.mygeosot.type'='geosot’,
'SPATIAL_INDEX.mygeosot.level'="21", 'SPATIAL_INDEX.mygeosot.sourcecolumns'='longitude, latitude');

TSR EIESH1: geosotdata.csv

timevalue,longitude, latitude
1575428400000,116.285807,40.084087
1575428400000,116.372142,40.129503
1575428400000,116.187332,39.979316
1575428400000,116.337069,39.951887
1575428400000,116.359102,40.154684
1575428400000,116.736367,39.970323
1575428400000,116.720179,40.009893
1575428400000,116.346961,40.13355
1575428400000,116.302895,39.930753
1575428400000,116.288955,39.999101
1575428400000,116.17609,40.129953
1575428400000,116.725575,39.981115
1575428400000,116.266922,40.179415
1575428400000,116.353706,40.156483
1575428400000,116.362699,39.942444
1575428400000,116.325378,39.963129

ERBURSU42: geosotdata2.csv

timevalue,longitude,latitude
1575428400000,120.17708,30.326882
1575428400000,120.180685,30.326327
1575428400000,120.184976,30.327105
1575428400000,120.189311,30.327549
1575428400000,120.19446,30.329698
1575428400000,120.186965,30.329133
1575428400000,120.177481,30.328911
1575428400000,120.169713,30.325614
1575428400000,120.164563,30.322243
1575428400000,120.171558,30.319613
1575428400000,120.176365,30.320687
1575428400000,120.179669,30.323688
1575428400000,120.181001,30.320761
1575428400000,120.187094,30.32354
1575428400000,120.193574,30.323651
1575428400000,120.186192,30.320132
1575428400000,120.190055,30.317464
1575428400000,120.195376,30.318094
1575428400000,120.160786,30.317094
1575428400000,120.168211,30.318057
1575428400000,120.173618,30.316612
1575428400000,120.181001,30.317316
1575428400000,120.185162,30.315908
1575428400000,120.192415,30.315871
1575428400000,120.161902,30.325614
1575428400000,120.164306,30.328096
1575428400000,120.197093,30.325985
1575428400000,120.19602,30.321651
1575428400000,120.198638,30.32354
1575428400000,120.165421,30.314834

GeoHashFUASLIEE REENX RS MRE . WMRIKEEEhandlerBl+HBEEXAIE
M, MERRGARISEIIZS . AP ALUBISY RERGASEISEkiEH geohashBIBENX
SLZE . BEMNRKS MRS AEE:
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o Init/5X, FRIEEN. WiEAIfFtEhandler@iE. FERMEILRRE, FRRER

B/cro

e Generatef5ik, AREMES|. ERBITEIEER—1RS5I5IE.
e QueryFi%, BRUAETEHMANERRSIETETEIIE.
NS EIEECarbonzk:

LOAD DATA inpath '/tmp/geosotdata.csv INTO TABLE geosot OPTIONS
('DELIMITER'=",");

LOAD DATA inpath '/tmp/geosotdataZ.csv INTO TABLE geosot OPTIONS
('DELIMITER'=",");

AR
geosotdata.csvillgeosotdata2.csvRiE &E EEZHIE
ARN=EEESHNREES
EifiE G K Filter UDF

o 1E#EpolygoniTiELUE
IN_POLYGON (pointList)

UDFREIANS#:
¥ it iEA
pointList String K21 RBMAA—INFRER, 8172
LAlongitude latitudeZ<. E46E[8)
=Kok, BNESERESS
R, FRHEEEEGE—H.
UDFHIHS#:
e £t i58H
inOrNot Boolean HITEIRE R S EREERpolygon_listz
Ao
EFBI:

select longitude, latitude from geosot where IN_POLYGON('116.321011 40.123503, 116.137676
39.947911, 116.560993 39.935276, 116.321011 40.123503');

o iRIEpolygonFlZiTiEEIE
IN_POLYGON_LIST(polygonList, opType)
UDFiI NS
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e

ESid)

ol

polygonlList

String

B2 polygonBINA—1Z/HEH, 8
“polygonLAPOLYGON ((longitude1
latitude1, longitude2 latitude2,
))F R, iEE “POLYGON” FEZ
1%, REERBATIEDR, BXNEE
ERESSR, — 1 polygonlIEELE
ZEE—X, IN_POLYGON_LIST#% /544
AN21MLA Epolygons,
—>polygon7=ffl:

POLYGON ((116.137676 40.163503, 116.137676

39.935276, 116.560993 39.935276, 116.137676
40.163503))

opType

String

XFZ 4 polygoniH T HRRZEERE .

SEIRE S NS Sk

e OR: AUBU C (RIRBIAT=1
POLYGON, A, B. C)

e AND: AnBnC

UDFigith 244:

24

s

il

inOrNot

Boolean

%%?ﬁ@%ﬁﬁ?ﬁfﬁﬂ’ﬂpOlygon_listZ

fEERRPBI:

select longitude, latitude from geosot where IN_POLYGON_LIST('POLYGON ((120.176433
30.327431,120.171283 30.322245,120.181411 30.314540, 120.190509 30.321653,120.185188
30.329358,120.176433 30.327431)), POLYGON ((120.191603 30.328946,120.184179
30.327465,120.181819 30.321464, 120.190359 30.315388,120.199242 30.324464,120.191603

30.328946))", 'OR’);

o iRIEpolylineZl KT EEIE
IN_POLYLINE_LIST (polylineList, bufferinMeter)

UDFINSEL:
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e

ESid)

ol

polylineList

String

B2 polyline I N A—1Z/HEH, 8
“polylinelALINESTRING
(longitude1 latitude1, longitude2
latitude2, ---)F R, iT=
“LINESTRING” [FB=HE, Z5EHE
A=tEoiR, BEHESERESS

b o

FZ 4 polyline X iy AR EIE S HFF
£ER.

—polyline7=f:

LINESTRING (116.137676 40.163503,
116.137676 39.935276, 116.260993 39.935276)

bufferinMeter

Float

polylinefJbufferiERE, BfiilXK. Xk
inERAERRIRENX.

UDFigith24L:

24

ESid)

ol

inOrNot

Boolean

%%ﬁﬁ%ﬁ&?‘é’fﬁﬂ’ﬂ polyline_listzz

{EFf

select longitude, latitude from geosot where IN_POLYLINE_LIST('LINESTRING (120.184179 30.327465,
120.191603 30.328946, 120.199242 30.324464, 120.190359 30.315388)', 65);

o 1RiEGeoldXIBFIRITIEEIE

IN_POLYGON_RANGE_LIST(polygonRangelList, opType)

UDFINS#L:

24

&g

il

t

polygonRangelis | String

B2 rangelistiii N A— 1N FRFE,
B rangeListtARANGELIST
(startGeold1 endGeold1,
startGeold2 endGeold2, ---)&=,
3= “RANGELIST” GBS, BE
GeoldBIF=18 R, B4HGeold
rangeFAiES MR
—“rangeList7~43l:

RANGELIST (855279368848 855279368850,

855280799610 855280799612, 855282156300
855282157400)
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2H E it 15i8H
opType String SFZ M rangelistiH{THAZERE,
B Rl iFaOtR{EREY:
e OR: AUBUC (RIZIANT=1
RANGELIST, A. B. Q)
e AND: AnBnC
UDFiai &L
S E it 15i8H
inOrNot Boolean I EIE R S TS ERIpolyRange_list
ZH.
fEERZG:

select mygeosot, longitude, latitude from geosot where IN_POLYGON_RANGE_LIST('RANGELIST
(526549722865860608 526549722865860618, 532555655580483584 532555655580483594)', 'OR');

e polygonEiZEif
IN_POLYGON_JOIN(GEO_HASH_INDEX_COLUMN, POLYGON_COLUMN)
kEMjoin&i, —KFANTBEIEER (BEFESIFIGeoHashindexsl ) , 5

—sRFNHER, RFpolygonFiE.

EiE{ERIN_POLYGON_JOIN UDF, £2#{GEO_HASH_INDEX_COLUMNZ#0
polygonZEAIPOLYGON_COLUMN,, Polygon_columnF2—&RFIMS ( REHE
5) o PolygonFRHIB—1THIE— mMERE— R EEER . PolygonzkhY
B—1THFE RIEEERZ A — M EAR T UEIXE SR

UDFINSEL:

24

smy

il

EX_COLUMN

GEO_HASH_IND | Long

R HIEFRAIGeoHashIndexFl ,

MN

POLYGON_COLU | String

PolygonZHipolygon?ll, %R
polygonBy=FfFeRRx. Hlgn, —
polygonZPOLYGON ((longitude1
latitude1, longitude?2 latitude2, :-+))

fEERRPBI:

CREATE TABLE polygonTable(

polygon string,
poiType string,
poild String)

STORED AS carbondata;

insert into polygonTable select 'POLYGON ((120.176433 30.327431,120.171283 30.322245,
120.181411 30.314540,120.190509 30.321653,120.185188 30.329358,120.176433 30.327431))','abc','1";
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insert into polygonTable select 'POLYGON ((120.191603 30.328946,120.184179 30.327465,
120.181819 30.321464,120.190359 30.315388,120.199242 30.324464,120.191603 30.328946))','abc','2";

select t1.longitude,t1.latitude from geosot t1

inner join

(select polygon,poild from polygonTable where poitype="'abc') t2

on in_polygon_join(t1.mygeosot,t2.polygon) group by t1.longitude,t1.latitude;

e range_listiEEEIG
IN_POLYGON_ JOIN_RANGE_LIST(GEO_HASH_INDEX_COLUMN,
POLYGON_COLUMN)

[EIN_POLYGON JOIN, {£HIN_POLYGON JOIN RANGE_LIST UDFXEXZ|8)%4
EEMpolygon#EEx, FEXETFPolygon_Rangelist, EiZ{FFrange listaJLLE#
%polygonZlrange listA9%&HE

UDFi NS

2% i) i5i8H

GEO_HASH_IND | Long TAEHEZRRIGeoHashIindexFl .

EX_COLUMN

POLYGON_COLU | String Polygonzfrangelisty!, #IEH

MN rangeListiV=fF&E, Flan, —b
rangelist;ZZRANGELIST (startGeold1
endGeold1, startGeold2 endGeold2,

{ERAI:

CREATE TABLE polygonTable(
polygon string,

poiType string,

poild String)

STORED AS carbondata;

insert into polygonTable select 'RANGELIST (526546455897309184 526546455897309284,
526549831217315840 526549831217315850, 532555655580483534 532555655580483584)",'xyz','2';

select t1.*

from geosot t1

inner join

(select polygon,poild from polygonTable where poitype='xyz') t2
on in_polygon_join_range_list(t1.mygeosot,t2.polygon);

=aE&5| TR2EUDF
o  GeolD¥HHEITIIS
GeoldToGridXy(geold)

UDFRIAS¥:

2% =il 5i8H

geold Long RiEGeoldit EHHE1TIIS .
UDFisith 244
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2% =il 5i8H

gridArray Array[Int] R[EliZgeoidFRE ERIMMEITIIS, LA
HAHNRE, (AT, £Z
f2R%,

{SERRA:

select longitude, latitude, mygeohash, GeoldToGridXy(mygeohash) as GridXY from geoTable;

ZEFEHGeolD,

LatLngToGeold(latitude, longitude oriLatitude, gridSize)

UDFiIASEL:

2 St 588

longitude Long B, F: HERIEEESEE,
latitude Long HE, i RIS,
oriLatitude Double FER&GFE, itEGeoldEESH,
gridSize Int MIER/A, itEGeoldRESH,
UDFiitH&4L:

e St 1588

geold Long B RmIBIRE— R REEHEE .
ERRBI:

select longitude, latitude, mygeohash, LatLngToGeold(latitude, longitude, 39.832277, 50) as geold

from geoTable;

GeolDEEERHGFE

GeoldToLatLng(geold, oriLatitude, gridSize)

UDFIIASEL:
2% £ i) 1588
geold Long RiEGeolditEEFHE
oriLatitude Double ERGFE, HEREEFESH.
gridSize Int WEK/N, HEEGEERTESH.
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AR

T Geold RIS ARAERL, MR AiEHOR, NTEHIEGEEMEFORES
E, 5%pkixGeoldBIZGEAIRER [0~ MR ERIANRE .

UDFigH &4
e e i) 1548H
latitudeAndLongi | Array[Double] R [EliZgeoid Fr =AM AT RO sa i
tude ZEEMNR, LAEANAINRE], 5$

—{iAlatitude, FE {7 Alongitude,

fEERRPBI:

select longitude, latitude, mygeohash, GeoldToLatLng(mygeohash, 39.832277, 50) as
LatitudeAndLongitude from geoTable;

ITEEFEERE HCR—EfGeolD,
ToUpperLayerGeold(geold)

UDFiIASEL:
25 ESid) 15488
geold Long IRIBBINGeolditEEFIEER F—F
Geold,
UDFiaih &%
SH E it 15i8H
geold Long EFEER F—EGeold,
BRI

select longitude, latitude, mygeohash, ToUpperLayerGeold(mygeohash) as upperLayerGeold from
geoTable;

HiApolygoniki5Geol DSBEFIZ o
ToRangelist(polygon, oriLatitude, gridSize)

UDFiINS#:
2% St 1588
polygon String ¥iApolygonFfFER, H—HESGER
o
ZEZARTEOR, BUEFEE
BEsSsiE, BREEFE—H.
oriLatitude Double FERSE, 11EGeoldEESH .,
gridSize Int &K, 1TEGeoldEESE,
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UDFigiE 244
SH E Sit) 15488
geoldList Buffer[Array[Lon | $&polygoni%ifai—eRgeoidHSSEEFI
gll o
(Ed==E

select ToRangeList('116.321011 40.123503, 116.137676 39.947911, 116.560993 39.935276,
116.321011 40.123503', 39.832277, 50) as rangeList from geoTable;

HEEFEERE FCRE—Eflongitude,
ToUpperLongitude (longitude, gridSize, oriLat)

UDFREIANS#:

e £ 15488

longitude Long #iAlongitude, FB—MMKEREIER,
gridSize Int W& AN, it&longitudeEES#,
oriLatitude Double [EE4%E, itElongitudeEEES#,
UDFHItHS ¥

e ESic) 1588

longitude Long R[E]_ E—ZE/longitude,

(BR3P :

select ToUpperLongitude (-23575161504L, 50, 39.832277) as upperLongitude from geoTable;

IHEEFERER G FICR—E/Latitude,

ToUpperLatitude(Latitude, gridSize, oriLat)

UDFIIASHL:

e ESit 1588

latitude Long HiAlatitude, F—M<EIIER,
gridSize Int &R, itElatitudeFZESH.
oriLatitude Double FER&E, it&latitudeFESH.
UDFistHS %
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2 E-Sid) 588
Latitude Long R[E] E—Elatitude,
{7 -

select ToUpperLatitude (-23575161504L, 50, 39.832277) as upperLatitude from geoTable;

o ZHEHGeoSOT
LatLngToGridCode(latitude, longitude, level)

UDFIIASHL:
e ESis) 15288
latitude Double i AN latitude
longitude Double i Nlongitude,
level Int fillevel, {EX[E[0-32],
UDFigItH &4
e St 1588
geold Long B GeoSOTRIBIXIS— N RIESHE
A9%L
{EFAY:

select LatLngToGridCode(39.930753, 116.302895, 21) as geold;

3.7 CarbonData #[E4bE

3.7.1 X7£ Filter BP{EF Big Double ZAIHERT, 1TEERS Hive
A—E

EE RS
LEfilter-fEA BB double SR L RINEIERT, ITIBERIREIRIBAEML
filterflyEERIREIERAIE -

AJEeRE

gnERfilter{EFIESIEERIdoubleUEREIRVEE, RARBEXZENSANHITLE
i’i, JHSEiZW'E)R—F, BN D AR, EANBARRINAdouble#iELERIER
ElE.IE‘ o
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B

sz

R

UEESEENEELLRAY, aJLMERDecimalBUREEEINIEME, B0, EUSNABRE
FH, equalityflinequality}S s, UANENEEE, 190]{ERDecimalZiEEEIAYEL

=
SEER
To
3.7.2 EgMHRE TR
AR
EARNEGEBENIZTEIANGE, EiftsesBEek.
EIEES
FELMIBEERINEAT, IE N executorfZFLPIBENAGFEARE, AlRES~EEZH
Java GC ( BIRUGEE ) . HGCRERT, SAMEGMEE TR,
ELBE
fESpark Ul L, S&RIIELexecutorsiIGCRTEIRAE L E ftlexecutorsis, TEFTBRY
executorsEfEIMH S GCATE
RIELR
B RManagerlUH, 1EFE “&EBf > RS > Spark2x > BtE > £HEE " , TIERIES
& “spark.executormemory” , EITS%L “spark.executormemory” BLEE=HIA
FE.
spark executor memory 4G
SEEFR
To

3.8 CarbonData FAQ
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3.8.1 Af+4AX decimal FiEEEHITHTIEFENEEONSHIS
Bha?

)R

HXtdecimal HUERESHITHITIBSMHAIEIENT, BMEERAER,
Bign,

select * from carbon_table where num = 1234567890123456.22;
iHEER:

+ +--+
name | num |

+ +--+
| 1234567890123456.22 |
| 1234567890123456.21 |

+ +--+

+ = +

| 1AA
| 1AA

ATEEERIELEER, SEMFRFEENLE “BD”

Bign,

select * from carbon_table where num = 1234567890123456.22BD;
AR

| name | num |
+ + +--+

| IAA | 1234567890123456.22 |
+--+

3.8.2 U{ofEr IS B HIEHTIT minor compaction?

ANqanE X SEEUE#H Tminor compaction?

[E1&
NRBSCINEHHLEE, FINEESEE, WA TLEARIRIIH L HHREH Tminor
compaction:
INEERBHSREE .

2. Fmajor compaction K/NEERNFHEEIEsegment K/NEYE

3. XHEEHIEHIT—Amajor compaction, ZEBAEEEXLsegmentsiHfT
minor compaction,

4. INFIBEHIE.
5. BRALUREE SFEZERCEminor compactionsi{E .
BeEnBIFNTaERH S -

1. BPSIEREHIEINEEICarbonData, LEEIREI—segmentfIK/IMBRES
500GB,
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2. FBFigEmajor compactionS#IiE{E: “carbon.major.compaction.size” =
“491520 (480gb *1024) ” . Brh, 49715200]F & .

3. 1@fTmajor compaction, HF & segmentfIK/NEITECEERIA/N, FHLEiXLE
segmentsIS AR IESE -

4. INFIBERE
5. Ec&minor compactionS#HJiE{E: “compaction.level.threshold” =
[14 6 6 ”»

6. L{:rmlnorcompactlon [lid:NERE = roti= ==y

3.8.3 #{a7E CarbonData ZIEINZAHEXELALYLEZ?

Bt

4

N{al7ECarbonData#IE INEAHE S BAIARYLE R ?

CarbonData#UENNEAT, ERABIEEZS “ficommon” . AILURIEEZ(ELEIARNE
B

1. 44§ “carbon.properties” 314,
2. IRIEEEEKHEEF “carbon.dataload.group.name” BB, HEIAESR

“ficommon”

3.8.4 J9{+4 INSERT INTO CARBON TABLE 4£%?

3
FHAINSERT INTO CARBON TABLES TR EHEXHHIERIATEE?
Data load failed due to bad record

[E1Z

TELAT %S5, INSERT INTO CARBON TABLEGSSAKI:

o HEXRFBIRERNIIEIEREARRT, RERFHEIEISHMNIBad Records, N
INSERT INTORSEEM

o E% FAYaggregartionRERILE RIS BIrFIRIERASEE, MINSERT INTOGS

25K,

RIS E:

A TIENRER, SJEXIRMAY%) E{ERcastiRE] .
~f:

a. {FHDESCRIBEm<EIHBIREFIEREE.
DESCRIBE newcarbontable;
gER:

coll int
col2 bigint

DESCRIBE sourcetable,
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R
coll int
col2 int

b. FNNcastERELAEBigIntZRBIHIEIL N IntegerZEBYHIR
INSERT INTO newcarbontable select col1, cast(col? as integer) from
sourcetable,

3.8.5 AT A BN FHAMAEIEICSEI Bad Records HRMESR
YREIEARE?

B2
I AEEE N FRATMASIECREBad RecordsHAHES[RIAEIEAE?
B

N FHUURFE"\"Fk, BIR—ME/MF. MREBAICREEEM\L, \b,
\n, EEJ’{E\f, \' " \BUEEM AT, JavalSiBE XA\ B G FHF—Rdt 2SR5t
XERYE.

fBIgn: G0SRCSVEUESSEL “2010\\10,test” , $EXFFHEN “String,int” 28T,
7 “test” TiFEEHRAINGSEE, XEBIXEZICFEEMOEIBad RecordsH, {BigRE!
Bad Records/RAYEST “2010\10” , Java=BRIGEURFAY “\\” XA “\7 .

3.8.6 J9{t+4 Bad Records SEEIENMNE4EEFE(L?

J91+4Bad Records S EURNNEL L RERREK?

WERHIEGTZEBad Records, #H “ BAD_RECORDS_LOGGER_ENABLE” SHESH
“true” g “BAD_RECORDS ACTION” S#{EA “redirect” , MHFBFEEWERES
ANBENEFEEBad RecordsEE @ ERIACSVI A SEAIERSMNII/OFFE, BN
HIEREREIRIE
3.8.7 Z#J14 Executor J3 0 B, A{TZA INSERT INTO/LOAD DATA
(EEROBRAIER, ITFFEY task /L FaIFHBY Executor?

)R

LATEAExecutorI0RY, J9{HAINSERT INTO/LOAD DATAFSER P ECAIEME, FTFEY
task/>F o] FBRYExecutor?

EiXfhig=T, CarbonDatafEE NI RS EC— 1N INSERT INTOELLOAD DATA(E
%, WIEExecutorR2 AR =Y, CarbonDataig=iaanik/ P adtask,

IR IENE:
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SR LAIE KB KExecutorFFExecutoriz®l, LMEYARNAILAEB N R EBs—1
Executor, E{AMIBCERIEWT:
1. BEcEExecutorizZ#l,

- Y8 “spark-defaults.conf” 9 “spark.executor.cores” BeEIRaE “spark-
env.sh” g “SPARK_EXECUTOR_CORES” ECEINRE NGB/,

- 1E(EMspark-submitdp<$RT, w00 “--executor-cores NUM” 68 8#%
o

2. BeEExecutorfF.

- & “spark-defaults.conf” #f9 “spark.executor.memory” ECEINEE
“spark-env.sh” Ffg “SPARK_EXECUTOR_MEMORY” BLEINRE AEIEKX

N,
- 7EfEPspark-submitgs SRS, N “--executor-memory MEM” S#iZEN
=

3.8.8 A AFITEARTHLIER block #HAT, CarbonData {3
EHMIMNY executor?

2R

I AFHITERFFLIERIblockE BRY, CarbonData{AFEZEE15MIexecutor?

1%
CarbonDatatRs3 73 FHURA BT T4 AL

1. ACEIRAIEFHTE
2. (AT IEEUREERERIFITE

BT RHFTEIRGIE R HITIZEUREE, CarbonDataiRIEHRAYB 4B
executor, ElttCarbonDatamJ3$k15FFET = EHJexecutor,

AT IRUFHTEIRMIERFHTIZEUREIR, RS BB BRI EL .
1. {ERZ# “spark.dynamicAllocation.executorldleTimeout” FISILSHEIZE S
15min ( FEHERRGE ) .

2. IFHaFRES# “spark.dynamicAllocation.maxExecutors” , FHEFZ(FHEMIAE
(2048) , &BNCarbonDataigHiER A ERIexecutor,

3. WFEKHUERE, BECESEL “carbon.dynamicAllocation.schedulerTimeout” 9
10~ 15sec, BAIAMESI5sec,

4. BLEZSH “carbon.schedulerminRegisteredResourcesRatio” 790.1~1.0, BKIA
8908, RERZISHIE, RoHmAE.

3.8.9 HHAZE off heap RTEUENNELM?

Bt

'’

A+ ATEoff heapRI EIRNNE LM ?
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B

YARN Resource Managerf§ ( JavatfRfz + “spark.yarn.am.memoryOverhead” )
TERRFIRS, EltfEoff heaphd, AFAIsESBHILIRES], BHREESH

“spark.yarn.am.memoryOverhead” LAt&flmemory.,

3.8.10 A{+4BlIEE Hive FTELK?

AR
a4 Bl HiveZR LT
1%

WiERFEREGASIESMPartitionAd, SliEHIiveREM . HITEHEERZHY
task, LATREIEINEHHEHASESZ, NS driver OOM,

A LATE IR Hive BB RIS N distribute byF SRR IXNEAER, Eehdistribute
b F R EIEE S ERcardinality ( BIdistinct{EAI ML)

distribute byFaI[R# T HivekfPartitionZ & . 1&iNdistribute by FAi5, SR
S HENR FHgES B cardinality®ll “spark.sql.shuffle.partitions” S#{&. Bl
Rdistribute byfI=FE&HIcardinality(E1R/\, #Ig0, “spark.sqlshuffle.partitions” &
#{E59200, {Bdistribute by=E&Rcardinality 245100, REHAI200N 24, R

BEPI100MEBEHIRE, FRTRI100MNXEHAT ., B2, WNREEAIFERRY
cardinalityi31l, 201, WSISTERIEIRINRL, MMmr=EsmEiaHtes.

Ftt, #EEiIGEERIdistribute by=E&RYcardinality MIEKF
“spark.sql.shuffle.partitions” 2%, AT AF2~31Z,

il

create table hivetablel as select * from sourcetablel distribute by col age;

3.8.11 WHITEAE namespaces LiZigithsy EIEHE

WA EAREIRInamespaces HiZiEh S 2 &HE?

o FE:
ZEfEAREnamespacesZ [BIZIEM D EIEIE, HREHFHHDFS, HiveFOSparkay
“core-sitexml” {EFRILATECE

(1 %88
M HiveB {4525 carbonstore i & Fwarehouse IS

- HDFSHRIECE

®  fs.defaultFS - BMASEHZRFAZIR. URIEXMRIRE S “viewfs” o
L{EA “viewfs” EURT, MPREBHMME “ ClusterX” o
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= fsviewfs.mountable.ClusterX.homedir - EEREARKRIR . S EHPEB
BILAMERTE “FileSystem/FileContext” HRTE X AYgetHomeDirectory()75
FAREERR,

" fsviewfs.mountable.default.link.<dir_ name> - ViewFSZ&3=3E,

i

<property>

<name>fs.defaultFS</name>
<value>viewfs://ClusterX/</value>

</property>

<property>
<name>fs.viewfs.mounttable.ClusterX.link./folder1</name>
<value>hdfs://NS1/folder1</value>

</property>

<property>
<name>fs.viewfs.mounttable.ClusterX.link./folder2</name>
<value>hdfs://NS2/folder2</value>

</property>

- HiveflSparkshp9Ec &
fs.defaultFS - BASHERZHIZFR. URKEXHTUSGE S “viewfs” , HfFE
B “viewfs” #EAT, SPREPHDUTAE “ClusterX” .
o MoK

LOAD DATA INPATH path to data’' INTO TABLE table_name OPTIONS (..");

(AR
ELSparkEi BB ViewFSMIER ST, =X MHDFSINEEUER, AP RIELOADIED
RIEEM “viewfs://” IXFEERIIRRSFEITIRZESI SRR o
o fil:
- ViewFSERIZ24451:

LOAD DATA INPATH ‘viewfs.//ClusterX/dir/data.csv' INTO TABLE
table_name OPTIONS ('..");

- 1BXIEEEREA):
LOAD DATA INPATH /apps/input datal.txt' INTO TABLE table name,

3.8.12 A{t+4 drop HUEEHHE Missing Privileges E?

[EJR%
At AdropHUEREEMHLA T RE?
Error: org.apache.spark.sql.AnalysisException: Missing Privileges;(State=,code=0)
O]
[==]

LHUEERFREEITdrop database <database_name> cascadess<s (B E&HEI
FPeIZEE ) i, ShidLtER.

3.8.13 A{tA7E Spark Shell PARGEHITEMEIELS?

Bt

',

BT ATESpark Shell P RBEMITERES?
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B

R HEPE BANE R RGIR X T BeelinefIar<, MA=Spark ShelldfIas<
EHEESpark ShelldhEREFHGHS, AILUFERLATEZE.
o EX
<carbon_context>.sql("UPDATE <CARBON TABLE> SET (column_name1,
column_name2, ... column_name n) = (column1_expression ,

column2_expression , column3_expression ... column n_expression)
[ WHERE { <filter_condition> } ];").show

o EBiR2
<carbon_context>.sql("UPDATE <CARBON TABLE> SET (column_name1,
column_name2,) = (select sourceColumn1, sourceColumn2 from

sourceTable [ WHERE { <filter_condition>}] ) [ WHERE
{ <filter_condition> } ];").show

<l
NS CarbonDatafidcontext® “carbon” , BRAEHHSUT:

carbon.sql("update carbonTable1 d set (d.column3,d.column5) = (select
s.c33 ,s.c55 from sourceTable1 s where d.column1 = s.c11) where d.column1 =
'‘country' exists( select * from table3 o where o0.c2 > 1);").show

3.8.14 Y[If#E CarbonData FEEIFZERNTE?

'

Bt

YN{alfECarbonDatabEt BIEL L HTE?

ESparkEtEH, “spark.yarn.executor.memoryOverhead” S#HIEMN KT
CarbonDatafit&EZ%{ “sort.inmemory.size.inmb” 5 “Netty offheapmemory
required” 2¥ERIEF], =& “carbon.unsafe.working.memory.inmb”
“carbon.sort.inememory.storage.size.inmb” 5 “Netty offheapmemory
required” SERISH. BN, WRHESH (off heap ) IHITBHEERIexecutory
%, WYARNAgE={=LEexecutor,

“Netty offneapmemory required” i5%BH: 24 “spark.shuffle.io.preferDirectBufs” i&
Atrueld, Sparkdnetty {£5iBRSS M  "spark.yarn.executor.memoryOverhead"HEig
R HERTE[~ 384 MB or 0.1 x HIfTSERE] .

FREEIBESEE B BexecutoriESMEKR/N,

3.8.15 1€ & 7 HDFS & ERAHE=a)Ec&n, CarbonData J9{+

ASKRERE?
B2

RE THDFSTEHE B RIVEEZBECET, CarbonData it ASKRERE .
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B

B, MNEk. BEHREHITEMIRIERY, HREWEAHDFS, HEHDFSEBRAIHBET
[BECEARE, WREXMAREUTER.

org.apache.hadoop.hdfs.protocol. DSQuotaExceededException: The DiskSpace quota of /user/tenant is
exceeded: quota = 314572800 B = 300 MB but diskspace consumed = 402653184 B = 384 MB at
org.apache.hadoop.hdfs.server.namenode.DirectoryWithQuotaFeature.verifyStoragespaceQuota(DirectoryWit
hQuotaFeature.java:211) at
org.apache.hadoop.hdfs.server.namenode.DirectoryWithQuotaFeature.verifyQuota(DirectoryWithQuotaFeatu

re.java:239) at org.apache.hadoop.hdfs.server.namenode.FSDirectory.verifyQuota(FSDirectory.java:941) at
org.apache.hadoop.hdfs.server.namenode.FSDirectory.updateCount(FSDirectory.java:745)

EREIMEE, BAHEFEREEBNRETSTEE.
fan:
EENHETEERETLURIBIN TN GEITE:

WNERHDFSHYREIAZL 93, HDFSERABIRA/NA128MB, ME/NEE384MBRI#EEST
B FEFRRIschemaX{&FEIHDFS k., HHEAT: no. of block x block_size x
replication_factor of the schema file = 1 x 128 x 3 = 384 MB

(MAEE:
HURMNERT, BFBARK/NA1024MB, B MactEEERIR/IN\EE/93072MB,

3.8.16 AtAFUREA/INEXM, Bt
“org.apache.carbondata.core.memory.MemoryException: Not
enough memory” §&E?

[/

N AFIREE/MNEEY, Bt
“org.apache.carbondata.core.memory.MemoryException: Not enough memory”
FE?

STRRRILLREIEE OISR ZAEINNTERER, ESRHLERE.

EXMIERT, BiEKA “carbon.unsafe.working.memory.inmb” I
“spark.yarn.executor.memoryOverhead” H9{E.

HFMEEiESEM7ECarbonDataP it B ELZ L NE?
ZAEESIEEIEMINEHRE .. FALANEINSENEOFERHT, EE

“carbon.unsafe.working.memory.in.mb” #0
“spark.yarn.executor.memoryOverhead” RY{EECE /92048 MBLA L,

A LAERU T ANHITEE
IR FTERE:

( “carbon.number.of.cores.while.loading” BHE[BAIAE = 6]) x FITINEEURAIERE
x ( “offheap.sort.chunk.size.inmb” FYE[ZLAE = 64 MB] +

“carbon.blockletgroup.size.in.mb” BU{E[ZAIAE = 64 MB] + HEIAYESFEZR[64 MB/
3.5])
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= ~900 MB %%
HIEERMERE:

(SPARK_EXECUTOR_INSTANCES. [BKIAME = 2]) x ( carbon.blockletgroup.size.in.mb
[ERIAME = 64 MB] + “carbon.blockletgroup.size.in.mb” #RERZ[ZAIAE = 64 MB *
3.5]) x (BTSSR [BONME = 1])

=~ 600 MB

3.8.17 AT, J9{tA Carbon F;&BHIT drop table @p
<, EREEPEEFEZRRIG?

e

FEBmRMT, St ACarbonZkigEHiTdrop tabledn<, EIMIAHFBEFEIZRN
42

ECarboniEEchHiRMfE, EENEMIbREES, SBEMBREISHERANEIR LT, £
insert. loadEm<SHEBERIE . .carbonindex3Z 4IPS, FRLATERIfTdrop
tablefp SHIAHR, [ERIEFHEATRESFEIZRAINE . MNRXMIHREHITdrop
tabledps, BRAIRRBREIWLENLEI, SER— N HATEEZEES, ZBEFRHA0XHE

ZETUDEE’J o
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4 {$£F ClickHouse

4.1 MNEFFu4{EHA ClickHouse

HUIRRSR

BESR
FE
F&2
&3

+R4

+IR6

ClickHouse 2 HREATL DT IEAISINEIERE, ZIFSQLER, BEIERELT, 155!
EETABRNRESTERIMEIFENS, (CEMDHESIEFEERER—HE
o

ELREFin, FILRBRA “/opt/client” , SNRIENZEFIREFRREEM, 5
RIBSLr B RIENR ., EFERZEFIGE, %E%T%‘Z#E?ﬁﬂ)ﬂiﬁ‘ﬁﬁﬂaflﬁ 319N
ManagerfF BT REABEFERE ik

REFIRET.

REFHRT R,

g xr}

cd /opt/client
HATIA TSR ERET S,
source bigdata_env

WNERHIERIEEAKerberosiAiE, HTUATHRSINESEBIEBER, HaBPEERS
Bl ClickHouseZRAINR, BikiE2 M ClickHouse R ENIRERET, NAF4E
SN AE. NRLaIERREHKerberosiAiE, MTLERITALEE,

WNERZEMRS 3.1.00RAERE, WFEESLHIT: export
CLICKHOUSE_SECURITY_ENABLED=true

Kinit 29140/ B

5170, kinit clickhouseuser,
#1TClickHouseBIHIE FikdS .

#7Fclickhouse -h, BEClickHouseBIHt#sS 3],
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ARSI

Use one of the following commands:
clickhouse local [args]

clickhouse client [args]

clickhouse benchmark [args]
clickhouse server [args]

clickhouse performance-test [args]
clickhouse extract-from-config [args]
clickhouse compressor [args]
clickhouse format [args]

clickhouse copier [args]

clickhouse obfuscator [args]

MRS 3.1.0kxZ, {FMclickhouse clientss$i&EiZClickHousefRSE i -

o 5ltN, HEILERFRSAKerberosiMIE, {FEARIEsSIFRER:

clickhouse client --host ClickHouse#95L#4IP —port 9000 --user % --
password

BNFBFZ
o {BIa0, HEiEERfE/ZHEKerberosAIE, (FRssSIZEHRAER-

KerberosEEBHIZE MISBIABR, ¥fEManager EEIEER, #HES%E
ClickHouse AR RAREE

ERkiNICAIERINGE, BFRIiRERITTLARER--userfl--passwordS£L, BMER
kinit AIERAPER .
clickhouse client --host ClickHouseH95L/4IP --port 9440 --secure

MRS 3.1.2% 2 fGhkZ, {FHclickhouse clientdni<iEiZClickHouseR5Sifs :

o AN, HEIEERFREFKerberosiAiE, {EMBIEssSIEESR:

clickhouse client --host ClickHouse#9L#IP --port 9000 --user FH% --
password

BIABFZS
o AN, HEIEEfEEKerberosiAiE, FEBsSIZERRER

KerberosEEBHIAS NIRBARR, WifEManager LEIEER, #HES%E
ClickHouse AR A PRETE

clickhouse client --host ClickHousef95L#4)IP --port 9440 --user 7% --
password --secure

BN BFZE
HiTquit;as<, IBHClickHousefRSZimiEs .

HEXSHMERIBAINERA-1:

2% 4-1 clickhouse client &S 172 #0KB

BHH SR

--host IRSSiRAhostZFR, BAIARlocalhost, EATLAMEIR(E
ClickHouseSLIFRTETs s M Z 3 E IPHbilt
1588

ClickHouseRYsLHl Pl R] 2 R EEE£Fusioninsight Manager, fAfRik
B “EEE¥ > PR5S > ClickHouse > 3E4)” , $XEXClickHouseServersL{3|
X RZAYNL S IPHEIE
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SRR

--port

ERAYIRO

o WR(FEAssIZEIEENENAIRON440, HEFEEETS
#--secure, B{ARYIxO{ERNEBII ClickHouseServersLilfic
B¥E “tcp_port_secure” SHEFKREL,

o WNERFRIEssIZEEZNBIAIRON000, FEEETS
#--secure, B{ARJI%KO{EREID ClickHouseServerSLHilfic
BT “tcp_port” SHHEREL,

--user

RF&.

BILAfEManager F8iEiZAFR ZHEPEN NAAEHIR, BIX
520l ClickHouse R RBREEET

o MR YBILER O S AKerberosi\IE ( EBE T ER) , (&
FRkinitAIERINGE, BRinesRITaLAFER--userfl--
password2#, BMERKiniAIERIFARE S, Kerberoste
Eé%%’ﬁﬁﬁ%ﬁ%ﬁﬁ)ﬂ, WIRFEManager 8% AR

o WNRLFIERE RS AKerberosi\iE ( EBENEEIER ) , &
PinSRITREZIEEHAPZMEE, FaeER
FusionInsight ManagerIUE8I#2AIClickHouse B, FE
{FEAZEFiRm STl Tcreate user SQLIEDEIE
ClickHouseFAF . BEPIRERITMNRAFTEIEEAF B
ZESHEY, BAFERdefault BFER.

--password

EiB., HME: DFERFB, ZSHM--userSHEERFER, 1
PAfEManager LRI RPRINRBEIZZE

--query

(ERIFRE&E TS,

--database

FOASEHRERIEIEZE . BOME: IRBIREOANEE ( Z0AR
default) .

--multiline

WREE, RITFSTIEAENR ( Enter(XARRT, FTRKRE

HEARE ) .

--multiquery

ﬁiﬂiﬁaﬁﬁ?, RIFER,SHRINS TS, REFEREERAT

--format

EREENERIMEREER

--vertical

NREEE, MABR MEREERIMEER . XM
&, §NMEHSERRIT LT, ERETERIINSR.

--time

NRiEE, IEREEN FFTHNERIRITRIRERstderr,

--stacktrace

RIEE, MREMEE, SFTEEKIRIERER.

--config-file

BCE S HRIBTR

--secure

INRIEE, BB ssIZERAEETIRS R

--history_file

Fian< I SLRISUHRITETR o

MAERRAS 01 (2024-03-05)

IRIERE © LATITERAGIRAT 114



https://support.huaweicloud.com/cmpntguide-mrs/mrs_01_24057.html

MapReduce RS%
HIHRFISR 4 {3 ClickHouse

SH& SERER

--param_<name> | HESHNEE, FEENERInEESLRSE. BEREFE
Whttps://clickhouse.tech/docs/zh/interfaces/cli/#cli-
queries-with-parameters,

e

4.2 ClickHouse 35 |Z/N42

A

ﬂﬂ%

#=5|Z £ ClickHouseFAUMER+D X, ARNESIZERE T :

o HUEFHEFIZENRINE

o MHFHIPLEIFHI

o BEGFHANLITEYE

o BEABEERESI

o EARALPUTZSEIZRK
o HIESHIERIZH

HrhMergeTreefIDistributed2ClickHouseX5 |ZEhREE, thEREFERIHE 5]
g, FCBESHITNEA.

HithR3|1ZiFMulASEEMERE: https://clickhouse.tech/docs/en/engines/
table-engines,

MergeTree &%I5 |8
MergeTree B F S RHISHIRIBAIINEEREANES|1ZE, HEEFLIT X

fiE:

o ET5HXH#E (partitioning key ) RIEIESD X R1FHE
o HUERSIHEF (EFprimary keyFlorder by )

o TIHIREH (HReplicatedAIZEHIESIEE )

o ISHUREIAE

TEEANYIER, ZRIS|ERLSRBD K@BBHIED BRI, XHkARFY
FURARRIRIRSIE, AN CIZERRIFIICERS (HEFICR X . 24510(E5E0E
IZENRES R O MR RITIEREE, MANRSEIRER.
e MergeTree

EREA:

CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER cluster]

(
name1 [type1] [DEFAULT|MATERIALIZED|ALIAS expri] [TTL expri],

name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2] [TTL expr2],

INDEX index_name1 expr1 TYPE type1(...) GRANULARITY value1,
INDEX index_name2 expr2 TYPE type2(...) GRANULARITY value2
) ENGINE = MergeTree()
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ORDER BY expr

[PARTITION BY expr]

[PRIMARY KEY expr]

[SAMPLE BY expr]

[TTL expr [DELETE|TO DISK 'xxx'|TO VOLUME 'xxx'], ...]
[SETTINGS name=value, ...]

sEFRBI:
CREATE TABLE default.test (
namel DateTime,
name2 String,
name3 String,
name4 String,
name5 Date,

) .I.E'NGINE = MergeTree()

PARTITION BY toYYYYMM (name5)

ORDER BY (name1, name2)

SETTINGS index_granularity = 8192

RS HHEBINT

- ENGINE = MergeTree(): MergeTreek5|2,

- PARTITION BY toYYYYMM(name4d): X, =~EAEIBEBUBHIP X, &
DB —IEE,

- ORDERBY: HF=FE, XIFZFRIIRSIHIF, F—MERRIRHELRSE
AR ORSEHE

- index_granularity = 8192: HIFZRSIHFHIE, 581925 RICR—1HF
FER5IE.

NEFEEREEFET O XSHIFEFET, etk KIEREIEEKETE .
ReplacingMergeTree

1Z5|ZHMergeTreelI A B Z b EFESRIBREEFREERNESIN
ReplacingMergeTreeZ2 & B ESHIETEFHETIE, EREMRIEESHUE
Z:HjIm ’ _EQZ:EDZ{EFH o

gEFREE:

CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER cluster]

(
name1 [type1] [DEFAULT|MATERIALIZED|ALIAS expri],
name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

) ENGINE = ReplacingMergeTree([ver])
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]

SummingMergeTree

HEFHSummingMergeTreeZRRIEHE R ERAY, ClickHouseIEFREEGHEHE R
BITEHAI—T, ZITEETHSHITHPEEHESIEXEENFICE.
REREATHFESENRENNTASM/T, WalllBEZ0E D EFETEH
IR ANRE

BREE:

CREATE TABLE [IF NOT EXISTS] [db.Jtable_name [ON CLUSTER cluster]

(
nameT [type1] [DEFAULT|MATERIALIZED|ALIAS expri],
name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

) ENGINE = SummingMergeTree([columns])
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]
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(= :
Bl — 1 SummingMergeTreeZktestTable:

CREATE TABLE testTable

(
id UInt32,
value UInt32

)
ENGINE = SummingMergeTree()
ORDER BY id

AR

INSERT INTO testTable Values(5,9),(5,3),(4,6),(1,2),(2,5),(1,4),(3,8);
INSERT INTO testTable Values(88,5),(5,5),(3,7),(3,5),(1,6),(2,6),(4,7),(4,6),(43,5),(5,9),(3,6);

EREFpartsEIHFEEIE:

SELECT * FROM testTable
r—id—T—value—
6

5
8
6
2

g(ﬁmhww—\al: bR wN =
o

k

ClickHouseigBIL2TBTT, IRFEELIDHTLEERE, FEMAEIsumFl
GROUP BYF1):

SELECT id, sum(value) FROM testTable GROUP BY id
r—id—7—sum(value)—
19

26
| 5
1
26
12
| 5

E-uvunvBwas

FIHITEFIRE:

OPTIMIZE TABLE testTable

LT & fltestTable =R

SELECT * FROM testTable

—id——value—
1 12
2 11
B] 26
4 19
5 26
43 5
88 5
I

SummingMergeTreetRIEORDER BYHEFEIE AR AEIBHIRHKey . BIINIRHER
key2tEREINY, MESEHE—REE, FFHEEHEHFZERHITRS.
=] é‘?ﬂﬁé‘#bﬁﬂiET7I—EJ_1‘I§5HEE’J§‘H5'E-r< &, MaFHRIEAHY _E]‘HL%}HH

M, FFLARTBEFES D HIRELETNLERS .. SR EREREER
Itt, E}M‘_fﬁ-éérl' AT, SQLAPFEZEFERGROUP BYF4),
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e AggregatingMergeTree

AggregatingMergeTreexei‘)ﬁf'E &5 —M, BTFREARSITEMEE,
AggregatmgMergeTree% EgeEaH o XA, REMSEXNEHRSEIE,
ERTRIETRSEE X NR & REUTEEHIEHEE T HFIRMSEAETA .
ERaE:

CREATE TABLE [IF NOT EXISTS] [db.Jtable_name [ON CLUSTER cluster]

(

namel [type1] [DEFAULT|MATERIALIZEDIALIAS expr1],
name2 [type2] [DEFAULT|MATERIALIZEDI|ALIAS expr2],

) ENGINE = AggregatingMergeTree()
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[TTL expr]

[SETTINGS name=value, ...]

ERGI:

AggregatingMergeTree EERINSEHISE, R XEFHAT, & EA%GE%I:P\] =
1ZBRORDER BYR S, (FRMAMESRE, MHLIFRITEH, 1 HENX

AggregateFunction R #(ZERISLI, 4I90:

create table test_table (

name String,

name2 String,

name3 AggregateFunction(uniq,String),
name4 AggregateFunction(sum,Int),
name5 DateTime

) ENGINE = AggregatingMergeTree()
PARTITION BY toYYYYMM (name5)
ORDER BY (name1,name2)

PRIMARY KEY name1;

AggregateFunctionZS B IEIBRES N IEIGITEE S 5E A state. *mergelH
, “FRRENFRERMERANRSRE ., W ERfiRtest_tablexE AT
name3. name4=ERSBIEAT uniq. sumiRE, BRAEBAFIEINEEIREA
unigState. sumStatefR#{, FHFFINSERT SELECTIE %,

insert into test_table select '8','test1',uniqState('name1'),sumState(toIint32(100)),'2021-04-30
17:18:00";
insert into test_table select '8','test1',uniqState('name1'),sumState(toint32(200)),'2021-04-30
17:18:00";

EESHUIRtE EE R AN NAIEREunigMerge. sumMerge:

select name1,name2,unigMerge(name3),sumMerge(name4) from test_table group by name1,name2;

namel—r—name2——unigMerge(name3)—1—sumMerge(name4)—
Fs |I test1 I| 1, 300 |

AggregatingMergeTree B E NS N RESWCIIERER, MHRERIECEIE
X FEN—FEGNE . FMall2%E: https://clickhouse.tech/docs/en/
engines/table-engines/mergetree-family/aggregatingmergetree/

e CollapsingMergeTree

CollapsingMergeTree bLJ_;:EM—ASIgn*Txlau%ﬁxﬂ%éﬁ&ﬁﬂ’ﬂk,uo IS
signtric A1, MRRXE2—TEEVEIE; WRsigntric -1, NRRXITEIE
FEWMIBR

#Exig

CREATE TABLE [IF NOT EXISTS] [db.Jtable_name [ON CLUSTER cluster]

(
nameT [type1] [DEFAULT|MATERIALIZED|ALIAS expri],
name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

) ENGINE = CollapsingMergeTree(sign)
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[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]

ERB:

BERRERRBITTLAS%E: https://clickhouse.tech/docs/en/engines/table-
engines/mergetree-family/collapsingmergetree/.

VersionedCollapsingMergeTree

VersionedCollapsingMergeTreeZ 5 | 2R IERIPFIE T —Fversion, BHFE
ELFIER FMCRIRSITEBUBITRIN N X E . £5#18R, HVersiontBE. SigntB
RHE94T, fECompactionAt&EMIER .

EREE:

CREATE TABLE [IF NOT EXISTS] [db.Jtable_name [ON CLUSTER cluster]

(
nameT [type1] [DEFAULT|MATERIALIZED|ALIAS expri],

name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

) ENGINE = VersionedCollapsingMergeTree(sign, version)
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]

sERZG:

BRRERRBIBILAZ%:: https://clickhouse.tech/docs/en/engines/table-
engines/mergetree-family/versionedcollapsingmergetree/,

GraphiteMergeTree

GraphiteMergeTree5 |2 R FERT FEURZEGraphiteAYEIE
ERiEE:

CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER cluster]

(
Path String,
Time DateTime,
Value <Numeric_type>,
Version <Numeric_type>

) ENGINE = GraphiteMergeTree(config_section)
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]

ERG:

BEARRERRBITTLAS % https://clickhouse.tech/docs/en/engines/table-
engines/mergetree-family/graphitemergetree/,

Replicated*MergeTree 5|8

ClickHouseFrRYFrEMergeTreeZkh%5 | 2 RIHEIN_EReplicatedFipk T ZIFaI A S FHix

5|%,
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MergeTree ReplicatedMergeTree
ReplacingMergeTree ReplicatedReplacingMergeTree
SummingMergeTree ReplicatedSummingMergeTree
+ AggregatingMergeTree ReplicatedAggregatingMergeTree
CollapsingMergeTree ReplicatedCollapsingMergeTree

VersionedCollapsingMergeTree ReplicatedVersionedCollapsingMergeTree
GraphiteMergeTree ReplicatedGraphiteMergeTree

Replicated 5715 |E{&EBZooKeepersSEMMEIREHIEILE, BlEReplicated EHIZRATELE
fZElZooKeeper EAYEE LM E—1 0 FRIFAEEIAEIEHITRLE

ReplicatedZ=5 | AV BIEIER :

ENGINE = Replicated*MergeTree(' ZooKeeperfe &2, BIZ S/, ...)
ReplicatedZR5 |EFIEER TS

e ZooKeeperfFf#&1=: ZooKeeperiZZFEXEIEAIFIEIRIZ, ENGIIEMK,
W: Jclickhouse/tables/{shard}| ZHEFEE/ZE .

o EIXREZIR, —AaA{replica}dla],
ReplicatedZ5 |Z{ERRAIRILAS%E : ClickHouseZRElE

Distributed %5 |

Distributed3&5 |ZABAFE(HALIE, ME(EHERES FEGERRIE, AEi2E50
REREZIEFTHSITR, DHhAERHFEMEMAHIER—ENRIE. 2H0
iiﬂ%ﬁuﬁuH’ﬂii—%ﬁ%ﬁ?iiﬂ%’l\Kiﬂ!%, MSEhr EEIRIEHEES T =AYt

4-1 Distributed

Distributed_Table

SELECT

INSERT

Local_Table1 Local_Table2

DistributedZ:5 |22V 62 1Ex :

ENGINE = Distributed(cluster_name, database_name, table_name, [sharding_key])
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DistributedZRS#HETAIT

e cluster_name: &EEEM, EXNDHNFHAITIRERITRET, EREEHEERS
EEHIIMAIClickHouseLHIT =

e database_name: HUBESZIR,
e table_name: FIBETXMNAIAHERZIR, BTFELHNRIRSEIAE L,

e sharding_key: SR (FAIESH ) , PHNRSIRBXMIN, BHESEKE
BALbERP

DistributedZ3 | &{ERxHI:

-5 RIE— N KR JotestiYReplicatedMergeTree A ithsE
CREATE TABLE default.test ON CLUSTER default_cluster_1

(

‘EventDate’ DateTime,
‘id” UInt64

)
ENGINE = ReplicatedMergeTree('/clickhouse/tables/{shard}/default/test’, '{replica}')

PARTITION BY toYYYYMM (EventDate)
ORDER BY id

--EFAKithRtestBlliEERZ otest_allfdDistributedz
CREATE TABLE default.test_all ON CLUSTER default_cluster_1

(

‘EventDate’ DateTime,
‘id” UInt64

ENGINE = Distributed(default_cluster_1, default, test, rand())

yaZibat et s IR

o BlUEEDistributed®EAIENN_Lon cluster cluster name, XHFERIFTEE—
ClickHouse3£fl E34T—IRBIAI 0 & EISBFPATE LA LT .

o DHAFRBELUAMEN “_all” d58. EERMERLKN—WSHIMHNXR, 2B
ALUBE SR AIBREZ KA

o DHNFNIREMRENAMRIGHE—H ., IRF—H, EERNASRE,
EEEIgEBRANTSREEREEE,

4.3 ClickHouse 65

ClickHousefkgEReplicatedMergeTree5 |82 5ZooKeepersE ¥l ¥ EFIFERMNEI, FFP7ES!
%ﬁﬁﬁﬁluiﬁﬂiﬁﬁ?% |EEFiZERERS A, SKEND RSRIAEEERMZ

[EAFClickHouse{k&eDistributed5 |ZESLI T DRG], HED R (AR ) £
EMEHITAHNER, FRRSE. ClickHouseBEUES H (shard ) AIHEE, X
BESAAFEIRZ—, ETHTEERSHE.

CPUZEFINERISITEAIClickHouse EE B3R 5 | B8 A 7 #5{# FIHDFS#Kafka,

BZE ClickHouse [ES cluster IR ESEHEER

£E1

$ER2

{ERClickHouseZ FiiEiEZlClickHouse RSB %, BiNiEsENEFEER
ClickHouse,

BRAERIRRGclusterEEMMIMES HIERE..

select cluster,shard_num,replica_num,host_name from system.clusters;
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SELECT
cluster,
shard_num,
replica_num,
host_name

FROM system.clusters

cluster r—shard_num—7—replica_num—7—host_name I
default_cluster_1 1 1 node-master1dOnG |
default_cluster_1 1 2 node-group-1tXED00O1 |
default_cluster_1 2 1 node-master20XQS |
default_cluster_1 2 2 node-group-1tXED0002 |
default_cluster_1 3 1 node-master3QsRI |
default_cluster_1 3 2 node-group-1 tXEDO(|)O3 |

| | |

6 rows in set. Elapsed: 0.001 sec.

$£IB3 FifH FiriR&FshardfIgI AFRiR & replica
select * from system.macros;
SELECT *

FROM system.macros

macro——T—substitution———

id | 76
replica | 2 |

shard l| 3 |I

3 rows in set. Elapsed: 0.001 sec.

.

BIEASHRMDHER

£ ZEPiRZEFRClickHouseTisa, f/al: clickhouse client --host node-master3QsR/ --
multiline --port 9440 --secure;

(AR

node-master3QsRI S B EFClickHouseRFE clusterZEIMES S B F 22T MY
host_nameZ#(H9(E .

$2 {EFHReplicatedMergeTrees | alIEEHIZ%E .,

FMRNIEEIRABIES % https://clickhouse.tech/docs/zh/engines/table-engines/
mergetree-family/replication/#creating-replicated-tables,

N, a0 TfEdefault_cluster 1528%75 = EFdefaultHIEE T EIEER R Htesthy
ReplicatedMergeTreeZk:

CREATE TABLE default.test ON CLUSTER default cluster 1
(

“EventDate” DateTime,

“id” UInt64

)

ENGINE = ReplicatedMergeTree(' /clickhouse/tables/{shard}/default/test,
'{replica})
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PARTITION BY toYYYYMM (EventDate)
ORDER BY id;

SELRAAIN T :
e ON CLUSTERIBZZFRTRHDHILDDL, BIIT—IKEt el fEEEREFRA L _E Gl R
AR,

e default_cluster 1EHClickHouseRE clusterSIMIESS (S E hiE B IHE
AYclusterEEBE FRIRRT o

A E=

ReplicatedMergeTrees | FEIZIR NS5
- ZooKeeperdiZZF X EIEAIFIEIRIZ
ZEREIE/clickhouseHR T, BNELERTEEEIZooKeeperEiEiA S

ES'E6 NG S
RTBRAFEFREZooKeeper EEIENZE, BRIV ITURIRINTHLEIE
i =H

/clickhouse/tables/{shard}/ default/test, EH/clickhouse/tables/{shard}}
ElIE(E, default B¥UREES, testHBIEAIERS.

- BIRBIR, —fB{replica}gld],

CREATE TABLE default.test ON CLUSTER default_cluster_1
(
“EventDate” DateTime,
‘id* UInte4
)
ENGINE = ReplicatedMergeTree('/clickhouse/tables/{shard}/default/test’, '{replica}')
PARTITION BY toYYYYMM (EventDate)

ORDER BY id
r—host T—port——status——error——num_hosts_remaining——
num_hosts_active—
node-group-1tXED0002 ‘ 9000 } 0 ‘ ’ 5 ’ 3 }
node-group-1tXED0003 9000 0 4 3
node-master1dOnG | | 9000 | 0 | | | 3 | 3 |
r—host T—port——status——error——num_hosts_remaining——
num_hosts_active—
node-master3QsRI | 9000 | o0 | | 2 | 0 |
node-group-1tXED00O1 | 9000 | 0 | | 1| 0 |
node-master20XQS | | 9000 | ;0 | | | 0 | 0 |

6 rows in set. Elapsed: 0.189 sec.

$I¥3 (EHDistributeds | Z6iEHHE.

fFan, LATIE1Edefault_cluster 1&EEFT = _Efdefault BEEE T 8IiEZ Stest_all BY
Distributed3&:

CREATE TABLE default.test all ON CLUSTER default cluster 1
(
“EventDate” DateTime,

‘id” UInt64
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)
ENGINE = Distributed(default _cluster_ 1, default, test, rand());

CREATE TABLE default.test_all ON CLUSTER default_cluster_1
(
“EventDate” DateTime,
‘id” UInt64
)
ENGINE = Distributed(default_cluster_1, default, test, rand())

r—host —port——status——error——num_hosts_remaining——

num_hosts_active—

node-group-1tXED0002 | 9000 | 0 | | 5 | 0 |
node-master3QsRI | 9000 | o0 | | 4 | 0 |
node-group-1tXED0003 9000 0 3 0
node-group-1tXED00O1 9000 0 2 0
node-master1dOnG 9000 0 1 0
node-master20XQS 0 0

l9000

0
| | | | |

6 rows in set. Elapsed: 0.115 sec.
(1] %88
Distributed5 |ZFZLAT /LS
o default_cluster 138 ZEClickHousefRSE clusterSfiES s 2 hEB2E 8% clusteres
BERRTT
o default AHEFRFFIERIEIREZR,
o testAARHIERZIR, ZHHATE2HEIENES
o (HERY) R (sharding key )

ZESconfig xmlPE BRI BIXE (weight ) —RIREBASHRERNHIRE, BIEES
LEFPMIER L. EUURRT—IINRBEIE (site_id ) , tBATLIRREARAILE
R, W E@EAISQUEDRATHENErand() . FEIZEEREFIHIESIS S, BH—
ERENREREREX S EZSHIFINESEE, WintHash64(user_id) o

e

ClickHouse FEEIR(E
$B1 EPiEEFClickHouseTss, #I4N:
clickhouse client --host node-master3QsR/ --multiline --port 9440 --secure;
AR

node-master3QsRl 2# H&EEClickHouse RS clusterFIMBSH(E B L ER23IMHY
host_nameZZJH9(E

£R2 SEQEAMERNRMOHARCERRS, TLUBAIIRRIAIbE,
PIANIEN SRR AR test
insert into test values(toDateTime(now()), rand());
£33 FERWRER.
s E2hRIxRtestHUIRER
select * from test;

SELECT *
FROM test
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——————EventDate————id—
2020-11-0521:10:42 1596238076,
1 rows in set. Elapsed: 0.002 sec.
$IF4 BEifDistributed D HRE.
BN IR EAS I FKtest_allE T testliE, Frlltest_allRtBALEGEIFtestiBE
ROBUE .
select * from test_all;
SELECT *
FROM test_all
——————————FEventDate———id—
2020-11-0521:1042 1596238076, |
1 rows in set. Elapsed: 0.004 sec.
FI5 B FRT S AEEshard_numilshard 52, FEEGLUHIFREE, EEERERERN
RHUE.
fBian, BHEBERTS: exit;
Y42 %F5 SSnode-group-1tXED0O003
clickhouse client --host node-group-71tXED00O3 --multiline --port 9440 --
secure;
(MARIY:
BT 28] LAE Fnode-group-1tXED0003#Inode-master3QsRIAYshard_num{EtE[E .
show tables;
SHOW TABLES
name——
test |
test_all
$I86 THAMELHIE. FIANETSmnode-group-1tXEDO003EE fltestREUE
select * from test;
SELECT *
FROM test
EventDate———id—;
2020-11-0521:10:42 1596238076 |
1 rows in set. Elapsed: 0.005 sec.
7 NiEEIRREshard_numfdshard 5=, FEEEZRICIZENERIHIREE..

BIENE H Z BiHIE RT3 smnode-group-1tXED0003:

exit;
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]#aZE | node-group-1tXEDOOOT1 T =, BT EEE2ATLAEFEInode-group-1tXEDO0O 170
node-master3QsRIgYshard_num{BF+EE .

clickhouse client --host node-group-7tXED0O0OOT --multiline --port 9440 --

secure;

Bifltest AIREIE, ENtestBAMRALUEARADS A= LEBFRRIEIE.

select * from test;

SELECT *
FROM test

Ok.

Sifftest allpHIFREURE, FEIERTNRIERER.

select * from test_all;

SELECT *
FROM test

EventDate

2020-11-05 21:12:19

i
3686805070I

id—

1 rows in set. Elapsed: 0.002 sec.

R

4.4 ClickHouse EiEERY

AREBNEBMRSHIClickHouse [REZEIESLEY
ClickHouseZEBHIELRINGE, ESEFRELEIEEENE.,

2 4-2 ClickHouse ¥iE8Y

ok xRz FEERy )%
HiEn Int8 Int8 EVESSE: [-128, 127)
Int16 Int16 EESEE: [ -32768, 32767
Int32 Int32 EVESEE: [ -2147483648,
2147483647 )
Int64 Int64 EVESEE:
[ -9223372036854775808,
9223372036854775807 ]
EA=t-Sitl Float32 BREEZSH | ACGESFloatskE!, PREZS
HENMREINFT, B30
HEIEA
Float64 WHEEZ=2 | RAICGESDoublests!, WIEEF
BEENA S8 NET, FH641u
THEA
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o

REF

HiERE

%

DecimalZ&iY

Decimal

Decimal

BNFSESE, oI,

FRZEIEPRIFBE., X5

JIMEE:

e Decimal(P, S)

e Decimal32(S)

e Decimal64(S)

e Decimal128(S)

jizL:ld

o P: 1BE, BXCEHE: [1:38],

REALUBG SO NHHEIETF
(BIESE) .

o S: MR, BIYCEH: [0: P],
REHFAVNGE S HEER

String

FEBAIUEEEKEN. Y
LEEEFENFETE, 88F5F
T Altt, FRFREFRFALURE
Hfth DBMSs HIHJVARCHAR
BLOB. CLOB Z££8Y,

FixedString

LB RERFANDED

BF, FixedStringZlBESHEY.

HEEMERT, XAJgESER

=, AJLABRIFEEFixedString

KRIRY5 PAYERIRA:

o THFIFRRAYIPHELL (IPV6
{&EF3FixedString (16 ) )

e E=MHS (ru_RU, en_US
o)

o ZRMALES (USD, RUB -+ )

o HHIFRAIISEE (MD5
{&F3FixedString (16 ) ,

SHA256{#FFixedString
(32))

AYiE) H HASREY

Date

HEA

BRI =10EE, 2N
1970-01-01 ( TS ) F/Ha)
RIBHE. RMFREEIEITX

B/Svo

DateTime

A E)EE

BN =ES ( BFSHY ) =i
Unix AF8)E% . SIFEFESHER
ZERERASSEERNE. =/IME
39 1970-01-01 00:00:00, AYi&
BRRERRIY (k813

#) . NXERBNE iRk
EEMNEFTX,
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REF

HiERE

%

DateTime64

DateTime64

It iFLARER ( date ) HNBY
18 (time ) RIFZRRFE—ES
ZIRIRSENE

Boolean

Boolean

ClickHouse;R B IR LK TF
fER/RIE, BILMERUINS 3
B, EYEMRFIN08KT.

Array

Array

Array(T), H T ZEBUTEERAY
HeH, THLURESEE, 85
AR, BEREFERSHEHH
£H, ClickHouseXISHEEBRIST
AR, flil, FEEE
MergeTreeZRHPIFEZHEEIH

Tuple

Tuple

Tuple(T1, 72, ..), JtéH, Hf
B TEEERMAIEE, TEe
ExRPEiETA (RTHRE

x) . elilnLBFIar5IS
H, FEEAF, INREXHITE
ESHH lambda FEETLASERS
IERSZH T4 .

Domainsz{iE

Domains

Domains

DomainszEBY 24 ELIAYE
Y.

IPVAR 5UINt32ZEBURIE il
FARIDomainsZEE!, BF1FiE
IPvAEHEAY(E ., BIRETEAE
BN TR FITFE R ST ERR
iiﬁ’ﬁ%ﬂﬂﬁﬂ?ﬂgiﬁ)\iﬁﬂﬂﬁ
I\o

IPv625FixedString (16 ) 258
RIFZHFIFRAAIDomainzE
B BAFEtEIPveititiYE. &
RHTEAZEN HFIFER
RIRYSZHFR B eTSE M BN IFEY
BABEER .

%S

Enum8

Enum8

EESBE: [-128, 127)

Enum {R7F 'string'= integer AY
XIRKE, Ban:
Enum8('hello' = 1, 'world' = 2)

Enum16

Enum16

EVESSE: [ -32768, 32767 ]
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o REF

HiERE

%

EpSES Nullable

Nullable

FRIE7EClickHousefRZ2EBe B
58iHE, BSNNULLZET
NullableZ$BIHIBNE .
NullableZ(BVFER R REQ B TER
5|4,
ALASTypeNameIEEEEFM
—#2, %0, Nullable(Int8) 2
BIR9F AT LATEAE Int8 S2BYUE,
Mg B ENTEFME NULL,

HRERR nested

nested

RENEIESEMERRTIRAN
Fg . REHIRELISE (5
ZFRE ) pEER NS
CREATE TABLEEHFHIIBES
R . BNFTETLAI R F
REHURELPIEEHEDN
7o

f5): Nested(Name1l Typel,
Name2 Type2, **+)

4.5 F2E ClickHouse X33 OBS

£ S3 TEH

TB1 BEFFOMST R,

£H2 HFITLATan<SIRENOBS AR EEE .

select * from S3(path, [ak, sk,] format, structure, [compression])
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(AR
o path: 1p/lif%| OBSX14EE, BROBSEIRIZFIG, HAMNSHERE “‘FHITXHR

&, £ “FHIXMRESR” RERENNAIXEHRFER, £ ‘X4 RESEXHER,
X4 “HEE” Blpathi&R, SIE4-2FR.

4-2 A8

0000000 O

e ak: ¥k, BEIHEOBSHIRAYak,
o sk: S¥mEE, BEHFIHITOBSIHRATsK,
e format : SHAIREL .
e structure: FEAIEEH,

e compression: S¥AIk, EFESEE,

V', 'name String,age in

Query bb342-c -4cd4-9296-fd8db93c972a

name——age:
4 4
name——age:
xx2 <)

2 rows in set. Elapsed: ©.266 sec.

R

{#5F S3 &£3|E
LB BRIEOMSTIR,
2 T TSRS IR,
CREATE TABLE testi_s3 (‘name’ String, ‘age’ int)

ENGINE = S3(path, [ak, sk, ] format, [compression])

CREATE TABLE testl_s

(

Query id: besseebd-agsf 868-bof3boefabbe
ok.

0 rows in set. Elapsed: 6.686 sec.

$I|3 PITLUATHRLSERR,

select * from test7_s3
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node-group-1sWT08081 :) select * from test1_s3;

fe21d-54c1-4cc9-beBa-0120a198fadd

uery
name——age
Xx2 <)
name——age
4 4

2 rows in set. Elapsed: 8.277 sec.

R

{24 Manager ECE

ZFFusionlnsight Manager, %% “£8f > k35 > ClickHouse > Bt& > £EPEC
B’ . BRSHIN “clickhouse-config-customize” FiRIMNSHE . SHENRNS

ET%&o
8% =1
s3.endpoint-name.endpoint OBSHEHEHf
s3.endpoint-name.access_key_id OBS ak, KRBV E1B2EAaZREL
IHIREESHAK/SK
s3.endpoint-name.secret_access_key OBS sk, KRB iXESEWaIIREN
IhIaEZEHAK/SK

X FOBSEIZENZHFRAIURL, —RERHHTTPSH, MNEAREERSAE, BRI TEER
(T

EHFusioninsight Manager, %% “£28% > fg33% > ClickHouse > Et& > £ &
B” . #RSHIN “clickhouse-config-customize” FFNSE(E . SEERFINS

ETR.
2H =]
openSSL.client.loadDefaultCAFile true
openSSL.client.cacheSessions true
openSSL.client.disableProtocols sslv2,sslv3
openSSL.client.preferServerCiphers true
openSSL.client.invalidCertificateHandler.na | AcceptCertificateHandler
me

(E5emE, B “RE .

4.6 ClickHouse F/E mysql_port fo&

AETIESHEFFERMYSQLE FikiERzClickHouse,
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BIFSR

F1 ZEFFusioninsight Manager, %2 “£8% > IR > ClickHouse >Fi & > £3Bf¢
B” . #RSHEIN “clickhouse-config-customize” FINZFRA “mysql_port” , B
73 “9004” HISHIE.

(1 28R
SHETLUBTRE.
(Ezemfa, B “RE .
$H2 S ‘BN UK, ®F C BB > ERXLH HE “ EE > RHEREL” .

LR
4.7 ClickHouse EF SQL i&j%

4.7.1 CREATE DATABASE GIZ2H0IEE
AEDFENBClickHouse B ZEIEEAISQLEAE XZFF A%

BEXiE;
CREATE DATABASE [IF NOT EXISTS] database_name [ON CLUSTER ClickHouse
=322
(MERL
ON CLUSTER ClickHouseZEEESH0E %, $F15ZDDLEDHITREN oI EEERF AT A LHI_ L&D
1T, ERZEELERUTET cluster==E3KEL:
select cluster,shard_num,replica_num,host_name from system.clusters;
ERGI

- BB HUE S FtesthIEIRE

CREATE DATABASE test ON CLUSTER default_cluster;
-BIERING, BEEgHRSKIE

show databases;

name——
default |
system |
test

4.7.2 CREATE TABLE gz
AETEENBClickHouseBlIFEFRAISQLEARIE LF{EAIRAA .

BEXiE
o Fix—: TEIS5ERY “database_name” EUBEHBGIE— 13 “table_name ”
.

MREFREOFEBEES “database_name” , NENAFERZEFinERATiERERL
HUREENEIRESZR.
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CREATE TABLE [IF NOT EXISTS] /database_name.Jtable_name [ON CLUSTER
ClickHouseZE+£]
(

name1 [type7] [DEFAULT|MATERIALIZED|ALIAS expr7],
name2 [typeZ] [DEFAULT|MATERIALIZED|ALIAS exprZ],

) ENGINE = engine_name()
[PARTITION BY expr-_list]
[ORDER BY expr _list]

A E=

ClickHousefEGlIZE F AT INIETS PARTITION BYSiEESX . EHClickHouseZ
EIRTERETERNS XHTEIETE, EOIERMNINERERPARTITION

BgYﬁUE%%J\Z, M7EfEAClickHouse#EiT# T ERE T ARz HTHIRT
%,

o FiET: tlEgE—{5database_name2.table_name2 EGEREILEHINNZE, RS
LAY ESE EAREIRIZRS Z8/HR
WREBEFRSIEFH, NelEaIFERE Sdatabase_name2.table_name2{#EFE1E[E
FREE -
CREATE TABLE [IF NOT EXISTS] /database_name.]Jtable_name AS
[database_name2]table name2 [ENGINE = engine_name]

o FHiE=: (FRIEENSIECIZR— N SSELECTFINEREEBHERSHNE, FHE
FSELECTFaMERIERE .

CREATE TABLE [IF NOT EXISTS] /database_name.Jtable name ENGINE =
engine_name AS SELECT ...

{ERTAI

--fEdefault#EEFNdefault_clusterEEE¥ FBIZEZ HtestR
CREATE TABLE default.test ON CLUSTER default_cluster

(
‘EventDate” DateTime,
‘id* UInte4

)

ENGINE = ReplicatedMergeTree('/clickhouse/tables/{shard}/default/test’, '{replica}')
PARTITION BY toYYYYMM (EventDate)

ORDER BY id

4.7.3 INSERT INTO EAFREIE
AETEENBClickHouseE AR EUERISQLEAEEZFNERIRAA .

EAE
o  FHiE—: tRERUENEE.
INSERT INTO /database_name.Jtable [(c1, c2, ¢3)] VALUES (v77, vi2 vi13),
(v21, v22, v23), ...

o FiET: FFESELECTRIZERBE A,
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{ERTAI

INSERT INTO /database_name.Jtable [(c1, c2, c3)] SELECT ...

--thtest2RIENEIE
insert into test2 (id, name) values (1, 'abc'), (2, 'bbbb');
--Bifjtest2 kAR
select * from test2;
id——name—
1 abc
2 | bbbb |

4.7.4 SELECT BiFEE1E

EXIE

{ERzAI

RETEBENAClickHouseEIAFREUREAISQLENE ZFIEAIRA o

SELECT [DISTINCT] expr_list

[FROM [database_name.]table | (subquery) | table_function] [FINAL]
[SAMPLE sample_coeff]

[ARRAY JOIN ..]

[GLOBAL] [ANY|ALL|ASOF] [INNER|LEFT|RIGHT|FULL|CROSS] [OUTER|SEMI|
ANTI] JOIN (subquery)|table (ON <expr_list>)|(USING <column_Llist>)

[PREWHERE expr]

[WHERE expr]

[GROUP BY expr_list] [WITH TOTALS]

[HAVING expr]

[ORDER BY expr_list] [WITH FILL] [FROM expr] [TO expr] [STEP expr]
[LIMIT [offset_value, Jn BY columns]

[LIMIT [n, Jm] [WITH TIES]

[UNION ALL ..]

[INTO OUTFILE filename]

[FORMAT format]

--BEClickHousefEESE

select * from system.clusters;

BRSPS ENA

select * from system.macros;

-EERIEESE

select

sum(rows) as "SITE",

formatReadableSize (sum(data_uncompressed_bytes)) as "[EfaA /",
formatReadableSize (sum(data_compressed_bytes)) as "[E4EA/N",
round(sum(data_compressed_bytes) / sum(data_uncompressed_bytes) * 100,
0) "FREEE"

from system.parts;
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--BiftestRBE . whereR{HBIEIIREUFIMER

select

sum(rows) as "L,

formatReadableSize (sum(data_uncompressed_bytes)) as "[RigK/\",
formatReadableSize (sum(data_compressed_bytes)) as "E4EA/N",
round(sum(data_compressed_bytes) / sum(data_uncompressed_bytes) * 100,
0) "RAEE"

from system.parts

where table in ('test')

and partition like '2020-11-%'

group by table;

4.7.5 ALTER TABLE &%
AEHEBENMEClickHouselE X FLEIISQUEAEFAE RSN

BEXNE;
ALTER TABLE [database_name].name [ON CLUSTER cluster] ADD|DROP|CLEAR|
COMMENT|MODIFY COLUMN ...

AR
ALTER{X3Z#F *MergeTree , Mergel A} Distributed5 |83,

{ERA

--£53Rt 118005 test01

ALTER TABLE t1 ADD COLUMN test01 String DEFAULT 'defaultvalue’;
--EiEER SR

desc t1

r—name———type——default_type——default_expression T—comment—r—codec_expression——
ttl_expression—

id | uints | | | | | |

name String

address String

testO1 I| Strinq | DEFAULTI | ‘defaultvalllje' | | | : | | |

(&M ZEt15llnameZLEL A UINt8

ALTER TABLE t1 MODIFY COLUMN name UInt8;
--BEiERERIEN

desc t1

r—name———type——default_type——default_expression T—comment——codec_expression——
ttl_expression—

id [ uints | | | | | |
name UInt8 | | | | | |
address String | | | | | |
testO1 I| Strinq | DEFAULTI | ‘defaultvalllje' | | | | | | |
--HIpRZRL1A95 test01
ALTER TABLE t1 DROP COLUMN test01;
--EiRERIERIERN
desc t1

r—name———type——default_type——default_expression T—comment——codec_expression——
ttl_expression—

id | Ulnts | | | | | |
name UInt8 | | | | | |
address | String | I| |I | | | l |

4.7.6 ALTER TABLE 12X 4R

o EiV|EFdelete. updatefimutationi{E

FRESQLAYES . MIRIRMEREZSH, AIEFIRESRZIRREHITER (BE
2intfd ) ; MClickHousefYupdate. delete2i@IFEHNEIMAY, LT

SHSRRZ 01 (2024-03-05) WIS © AT BRABRAT 135



MapReduce RS
HIHRFISR 4 {3 ClickHouse

updateiBAIRY, ARSZIRIZEMREMATAHAINIEREMER, (BR2Lhr LR EEE
RBIEN TR, MetEaHINEEHTHEIENEN, TRt IREEENE
5, BRERIEBEREREF 4.

W EimEERBupdate, deleteHRIE, FEIN{ERReplacingMergeTree,
CollapsingMergeTree. VersionedCollapsingMergeTree5 |22, {FRAESN:
https://clickhouse.tech/docs/zh/engines/table-engines/mergetree-family/
collapsingmergetree/,

o FEEN/DELAIEMIZES
WSSHREIIRRISIN L, RIS REEZIIEFER, AJLIKITRESY, BeEsE
PRSI ESHITAEMalter table modifyFliglE, SEATTLATREIAM:
ge. FUE—EIORR,
4.7.7 DESC &L

RETEENAClickHouseE1AFRAMAISQLEAEZFIEHIRA o

HEARE
DESC|DESCRIBE TABLE [database_name.] table [INTO OUTFILE filename]
[FORMAT format]
sERRPBI
--EAFRU BIREN
desc t1;

r—hame———type——default_type——default_expression T—comment——codec_expression——
ttl_expression—

id | uints | | | | | |
name ’ UInt8 | | | | | |
address | Strinp | I| |I | | | ! |

4.7.8 DROP &3k
AEDEENBClickHouseflfrZFRAISQLEAIE LFEAIRAA .

EARE
DROP [TEMPORARY] TABLE [IF EXISTS] [database_name.]name [ON CLUSTER
cluster] [SYNC]
{57~
--MIBRZRLT
drop table t1 SYNG;
(MmEizY::

ERicEFIER, RAEHEREEEZookeeper YT —NMRR, FHHEXEUE. ClickHouse2k
INNEES | ZERETEIRES |2, BiRAtomicBUREFIERE, SASEMIER, MaEsTE480%)
EMbR. TEMIBRIRAT, DO ESYNCZER, BNEIfERiZIGRE, 4/40: drop table ¢7 SYNC;

MIpr AR S HRNE, WASHIZOEm, JARAHSYNCEER, #a0: drop table ¢7;

4.7.9 SHOW B R¥UEENREE
AEDEENBClickHouse B REUBEFRESEHISQLEAE RZFERHEE
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BEARE
show databases

show tables

{ERTA

--EAHUERE

show databases;

—hame—
default |
system |
test

-BAERER
show tables;
—hame—
t1 |
test |
test2 ‘
test5

L 1

4.8 ClickHouse 3BT

4.8.1 ClickHouse i5ia RDS MySql iR5

ClickHouseE[@OLAPIZ SR ESHAIEURSTEE D, IFBIIMySQLESIEZES |28
ISR EIRSS 22 YR ETZI ClickHouseE2RE, [S4EATLATEClickHouse i 1744
BT . LATR{ERIZ ClickHouseEEB$FIRDS RS FAIMYSQLEIRE B SLIRd i1 74¢

15135 BA
BUESRIs
o CEIRRAIERIFXIZAIRDSEIEELAINEIBER PR .. B8, 1FARETLIISE
BlERFEIERD SEIERESLH .
o EkINBIEEClickHouseEE B H EERFFNSLANMREIEE -
YRR

o RDSEERZESLAIFIClickHouse EEREEHREIAIVPCRIFM A

o  EHHTHUIERSIREN S BT GXREEEI I BrEUREIERERISND, RIATEEIN
SEN S RIERRRTEIRRIE .

o  HHiClickHouseSZiFFIRDSARSS FHIMYSQL. PostgreSQLELHIHITTRE, RzF
X3#£SQL Serversef .

ClickHouse i&@iZ MySQL 3|ZXt1s RDS RS

MySQL5 |Z IS iERIMYSQLARSS 23 PRIRMEIZEIClickHouseHdR , FHAaiFaxdZit
FTINSERTFISELECTEE, UBESRTEClickHouse SMySQLZ [alit{TEEERSR

MySQLS |ZEERIEE:
CREATE DATABASE [IF NOT EXISTS] db_name [ON CLUSTER cluster]
ENGINE = MySQL('host:port', ['database' | databasel, 'user, 'password')
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MySQLEUER:S | SRR -

e host:port : RDSBRSSMySQLETHEEESL/IIPHEYEFNIR o
e database : RDSERSZMySQLEUEES .
e user : RDSERSSMySQLEWEERFE .

e password: RDSERFZMySQLEURERFZE, drLPURIETINMEELEETRE
FEZEXKE, EHITHSEIREIN AR FRhistorya$icRINEE, BESEi

2o
MySQL5 | ZEERTRA:
S EEFIRDSIRSHIMYSQLEIRERE . 1F4BIR(ERTLASE RDSIRSS My SQLELFI&ERS
£E2 EMySQLEIRERE LolER, FHEARE.
BlEEEmysql_table:
CREATE TABLE “mysql_table™ (
“int_id” INT NOT NULL AUTO_INCREMENT,
“float™ FLOAT NOT NULL,
PRIMARY KEY (Cint_id"));
AAREIE:
insert into mysql_table (Cint_id", “float’) VALUES (1,2);
F;3 BRClickHouseZEFm&EETR. HUTLATEGS, HREIEFIRZERER.
cd /opt/client
£} PITUTHIEENEERE,
source bigdata_env

FIB5 MNRYFIEREEEAKerberosiAE, HUTIATHSIAMESERIBR, HRIEREEES
BlEEClickHouseERINUIR, B{fiE2 M ClickHouse B RAREIEES, NEFHE
SN, WNRUBIERRESHKerberosiAiE, MTEEHITALE,

1. WIEZEMRS 3.1.0hRAEERE, NFBELHNIT: export
CLICKHOUSE_SECURITY_ENABLED=true

2. kinit B4 EHF
5140, kinit clickhouseuser,

26 FREFinmSEREClickHouse,
clickhouse client --host clickhouse=L#IP --user fH/~% --password --port i#[]5
BN B Z

ST IfClickHouseEF'@U@MySQLéI%E’\J%ﬁ)ﬁfﬁ, BIEZAINEBSMySQLARSS 8R3THREN
& o

CREATE DATABASE mysql_db ENGINE = MySQL(' RDSAREZMySQL2HEEEL AP
ﬂtgg‘gﬁfﬁﬁiﬁﬁﬁﬂ, 'MySQLEHEES, ' MySQLEEE A, ' MySQLEEZE
FFEER);
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I8 VHARIFERVEIEEmMyYsql_db, HERFREUE,
USE mysql_db;
#EClickHouseFFEIEIMySQLEIEEREUE .
SELECT * FROM mysql_table;

int_id——float—
2

EEASIEE R UAEERITES,
INSERT INTO mysql_table VALUES (3,4);
SELECT * FROM mysql_table;

int_id——float—
|4
3 4
|

.

4.8.2 ClickHouse &\ DWS REZ#HUE

ClickHousesz#FCSV. JSONFERA X HHIFIESASTHIRE. AETEENAELIE
Epws%ﬁE@EHE%EPE’ﬂ%ﬁﬁ%ﬂﬁﬂcsvz#, BIECSVIHEIES A\FIClickHouseZ

BUESRis
e ClickHouseEEBfFISLHMAEIEE -
o DWSERIELIE, SHRENFEIEXERRENEIEERFSMNZEE,

o BELXEMRSERIR, HIUNZEBFEA “/opt/client” , LATMRENERiRBEFER
2306, BIRIELIrLERRIEN . EFEREFIGE, SBEETHHEHREZFIE
BB, HaiAManagerf9EBIET A ReERAZE ik

DWS [ESZEIESAZE ClickHouse

1 2ETH Data StudioBIEREEFimAY “Data StudioBF2REZEFin~ FiData
StudioT &,

T2 (FHECIEIFHIDWSERTIEIEERFS . BRE(EE, 2%#HMData StudioT
BiEEsSHiEiEDWSEIRE .,

F£IR3 BDOWSHIEEFRIRMIESHEICSVIRTU

1. ( |k ) WRDWSEHREIT MAVERFIFIECEEFE, ZEBEREE . AETE
REDWSEIEENLIAZE, FEANIXEIRHITER
fEAData StudioBlfENiFEwarehouse_t1, FENMIXEIE.

CREATE TABLE warehouse_t1

(
W_WAREHOUSE_SK INTEGER NOT NULL,
W_WAREHOUSE_ID CHAR (16 ) NOT NULL,
W_WAREHOUSE_NAME VARCHAR ( 20 ),
W_WAREHOUSE_SQ_FT INTEGER,
W_STREET_NUMBER CHAR ( 10),
W_STREET_NAME VARCHAR ( 60 ),
W_STREET_TYPE CHAR ( 15),
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W_SUITE_NUMBER CHAR ( 10 ),
W_CITY VARCHAR ( 60 ),
W_COUNTY VARCHAR ( 30 ),
W_STATE CHAR ( 2),
W_ZIP CHAR ( 10),
W_COUNTRY VARCHAR ( 20 ),
W_GMT_OFFSET DECIMAL (5,2 ),
W_DATE DATE

)

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name1’, 2324, 123, 'STREET_NAME1', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:07");

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name2', 2324, 123, 'STREET_NAME2', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:08');

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name3', 2324, 123, 'STREET_NAME3', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:09');

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name4', 2324, 123, 'STREET_NAME4', '12', '12,
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:00');

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name5', 2324, 123, 'STREET_NAMES5', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:01");

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name6', 2324, 123, 'STREET_NAME®6', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:02');

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name7', 2324, 123, 'STREET_NAME7', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:03');

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name8', 2324, 123, 'STREET_NAMES', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:04");

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name9', 2324, 123, 'STREET_NAME9', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:05');

INSERT INTO warehouse_t1 VALUES(1314, 123, 'name0', 2324, 123, 'STREET_NAMEQ', '12', '12',
'guangzhou’, 'zhongguo', '1', '12', 'zn', 50.2, '2021-07-05 17:45:06');

INSERT INTO warehouse_t1(W_WAREHOUSE_SK, W_WAREHOUSE_ID, W_WAREHOUSE_NAME,
W_DATE) VALUES(1314, 123, 'name0', '2021-07-05 17:45:06");

2. SHDWSEREIENCSVIEIUM

7£Data StudioZ-MIEY “IHRNEE" &, ARBSHAOE, EHF ‘SHEERHY
' . ESEREEREANSHIER, BEFECSV. DRFEFES, &%
REEATEE ‘BER” , BF “BHE” THREIESE. 6, AXSHE
warehouse_t1E3EIES “warehouse_t1.csv” o
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RIS 4 {£F ClickHouse
3 SHBHE publicwarehouse, ] 'Y
IR M Fa? (ZoEsTREmes)
B A5 A

w_warehouse sk
w_warehouse id
w_warehouse_name
w_warehouse_sq_ft
w_street_number
w_street_name
w_street type

w suite number

BHERE . | C\Users\: \Desktop\concole\warehouse_ |[= 0O (zip)
st R
SEE
315: | | @Es0
T
EVE=2 | | QrsbE
OEs235()
ENULLERR: [ | Q=)
O Efe:
B85 UTF-8 L
et

1) Data StudioAissiEN=, EFOREHOEMRES,
EtEN: AEVHESEESESN0E.

2) Data StudioMI BT SR EE R,
ATER: AR e SRR T astR.

mE mESto
R

£ [FRAWINSCPTEESHAICSVIZE EEFIClickHouse LT mEMNBR T tban, 3
HI L& “warehouse_t1.csv” X4Z/optBR T .

£W|W5 LIEFRIRTEAR, ERTEClickHouseZ PRI I~ .
$I86 HITLUUTHS, IEIEFRREZEER.

cd /opt/client
|7 PITUTHSERENREE.

source bigdata_env

S8 WIRHRIERFCEAKerberosiAE, HFATLATGSIMESRIAR, SRIBFREERES
B ClickHouseRRINIR, BixiEZ N ClickHouse R RABREEST, NAFHE
MRAEE . NREFIEEREAKerberosAE, NWEFHITALE.

1. WIEREMRS 3.1.0hRAEEE, NWEELHIT: export
CLICKHOUSE_SECURITY_ENABLED=true

2. kinit AHUSHEF

SHSRRZ 01 (2024-03-05) WIS © AT BRABRAT 141



MapReduce RS%
HIHRFISR

4 {#H ClickHouse

#$I¥9

H£}]10

FEN

$12

H$R]13

5140, kinit clickhouseuser,
PITUA T SEERIESANEIEAIClickHouseSLHI T = .

clickhouse client --host ClickHouseH95L#IP --user &R --password --port
ClickHousefJim[]= --database #(/E/ZES

BN BFETS
A ClickHouseSEAIT =2 L BIZFNDWSREMIIERIAIR -

fBIan, LaiHhiTLATEERIES, 7EClickHouseSLfl FRIEMASUREF AP T oI L
E3htREIREMIAIReplicatedMerge TreeZRwarehouse_t1,
CREATE TABLE warehouse_t1
(

“W_WAREHOUSE_SK" Int32 NOT NULL,

“W_WAREHOUSE_ID" String NOT NULL,

*W_WAREHOUSE_NAME" String,

*W_WAREHOUSE_SQ_FT" Int32,

*W_STREET_NUMBER" String,

*W_STREET_NAME" String,

*W_STREET_TYPE" String,

*W_SUITE_NUMBER' String,

"W_CITY" String,

“W_COUNTY" String,

"W_STATE" String,

“"W_ZIP® String,

“W_COUNTRY" String,

"W_GMT_OFFSET" Decimal(5, 2),

"W_DATE" DateTime

)

ENGINE = ReplicatedMergeTree('/clickhouse/tables/{shard}/default/warehouse_t1', '{replica}')
PARTITION BY toYear(W_DATE)

ORDER BY (W_DATE, W_WAREHOUSE_ID);

iIBEHClickHouseZ Fif o
exit;
BT TS, BESHACSVEEIESAEClickHouseZkH

clickhouse client --host ClickHouse3L#)IP#1if --database #(#5/F7% --port izl ]S
--format_csv_delimiter="csv X421 lE77" --query="INSERT INTO (/%%
FORMAT CSV" < csvX 1B EEN LR

flan, SALUESHIBAICSVIZE “warehouse_t1.csv” HIREIEMAZIREFBF T

ZFEwarehouse_t1,

clickhouse client --host 10.248.12.10 --format_csv_delimiter="," --
query="INSERT INTO warehouse_t1 FORMAT CSV" < /opt/warehouse_t1.csv

SATHE, ERClickHouseZEFimiEESAEIERIClickHouseSLAITi =, HUTEIE
BLEESANER.

flan, SAkEEIEFRwarehouse t15IE, LR

clickhouse client --host ClickHouseH9L#IP --user &R# --password --port
ClickHousefJi7/[]5 --database #(#5/F%

BINBFETT

select * from warehouse_t1;
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HIHRFISR

4 {&F3 ClickHouse

R

4.8.3 ClickHouse #IiEGA\ESH

{5 ClickHouse ZEFIRSASHEE
ABHEBNBFERClckHouseE PR\ S SRR AE X FE RIS .

CSVIENEIES A

clickhouse client --host £#1%/ClickHouseL#IPii1i} --database Z(/EEL --
port iz /[]= --secure --format_csv_delimiter="csvX/4EE 51517 --
query="INSERT INTO (7577 FORMAT CSV" < csvX/EHrEL ISR
{SERRA:

clickhouse client --host 10.5.208.5 --database testdb --port 9440 --secure --format_csv_delimiter="," --
query="INSERT INTO testdb.csv_table FORMAT CSV" < /opt/data

HIREFIRAICIET .
CSVIgElEIRSH

A E=
SHEIEICSVIBTRISUY, TIREFECSVIEANZENEG, BIEIRFER.

clickhouse client --host Z£#[%/ClickHouseSL#IPtELf --database #(HE/EE --
port i#/[J= -m --secure --query="SELECT * FROM £Z&" > csvX 4 ELHERF
fERZG:

clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --secure --query="SELECT *
FROM test_table" > /opt/test

parquett&TLEIES A

cat parquetf&zt. X1 | clickhouse client --host Z#17/ClickHouseLHIIP --
database #(#5/ZE% --port i#/[J5 -m --secure --query="INSERT INTO #7%
FORMAT Parquet”

{ERRRA:
cat /opt/student.parquet | clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --
secure --query="INSERT INTO parquet_tab001 FORMAT Parquet"

parqueti& L EIES H

clickhouse client --host £#[%/ClickHouse3L#IP --database #(/5/ZE7% --port
x5 -m --secure --query="select * from Z£Z= FORMAT Parquet" >
parquetiETU X (5 EE

fEERRPI:

clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --secure --query="select * from
test_table FORMAT Parquet" > /opt/student.parquet

ORCIETLEUES AN
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cat orcfEt X 148572 | clickhouse client --host F4/]%/ClickHouseSL4)IP --
database #(#E/F7% --port i#[]5 -m --secure --query="INSERT INTO &%
FORMAT ORC"

{ERG:

cat /opt/student.orc | clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --secure --
query="INSERT INTO orc_tab001 FORMAT ORC"

#orct SIS SUFEIERTLAMNHDFS S, Bi4n:

hdfs dfs -cat /user/hive/warehouse/hivedb.db/emp_orc/000000_0_copy_1 | clickhouse client --host

10.5.208.5 --database testdb --port 9440 -m --secure --query="INSERT INTO orc_tab001 FORMAT
ORC"

e ORCIEERHIESE
clickhouse client --host ##]7/ClickHouseZL#IP --database #(#5/F7 --port
i#[J-m --secure --query="select * from Z£Z FORMAT ORC" > Z/HHIORCISE
X AHEF
BRRBI:

clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --secure --query="select * from
csv_tab001 FORMAT ORC" > /opt/student.orc

e JSONRBREURSAN
INSERT INTO 7% FORMAT JSONEachRow JSONFETLZEFE T ISONIEZLEFF
&2
{EFERRHB:

INSERT INTO test_table001 FORMAT JSONEachRow {"PageViews":5,
"UserlD":"4324182021466249494", "Duration™:146,"Sign":-1}
{"UserID":"4324182021466249494","PageViews":6,"Duration":185,"Sign":1}

o JSONKBRHIESH

clickhouse client --host Z£#[#%/ClickHouseX#IP --database Z(/E/ZE% --port
i[5 -m --secure --query="SELECT * FROM ZZ FORMAT JSON|
JSONEachRow|JISONCompact|..." > json X145 5EF

Nl

#5Hjson

clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --secure --query="SELECT *
FROM test_table FORMAT JSON" > /opt/test.json

#5Hjson(JSONEachRow)

clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --secure --query="SELECT *
FROM test_table FORMAT JSONEachRow" > /opt/test_jsoneachrow.json
#5Hjson(JSONCompact)

clickhouse client --host 10.5.208.5 --database testdb --port 9440 -m --secure --query="SELECT *
FROM test_table FORMAT JSONCompact" > /opt/test_jsoncompact.json

4.8.4 ¥ Kafka #ERSLZE ClickHouse
(RETLEIT Bl Kafkad £ Kafka B EIEh RIS B ClickHouse 28, EYNSIEEN
REIHA .

BUtESRG
o DOfliEKafkatERt, ELEKafkaZFis, FHOLISEREEZFIE,

o A ClickHousetg%, FHHClickHouseteE# KafkatEB¥ER—VPCT, W4&H]
LAEE, FZ%EClickHouseZ ik o

£9SRPR !
HAEiClickHouse A SZ3F IR Z 2 E T AIKafkaEERBEH 1 TXIIE .
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Kafka 5|ZExR(ERIEZIRA
o T
CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER cluster]
(
namel [type1] [DEFAULT|MATERIALIZEDIALIAS expr1],
name2 [type2] [DEFAULT|MATERIALIZEDIALIAS expr2],
) ENGINE = Kafka()
SETTINGS
kafka_broker_list = 'host1:port1,host2:port2’,
kafka_topic_list = 'topic1,topic2,...!,
kafka_group_name = 'group_name',
kafka_format = 'data_format’;
[kafka_row_delimiter = 'delimiter_symbol',]
[kafka_schema = "]
[kafka_num_consumers = N]
o SHKHA
% 4-3 Kafka 5|ZF280H8
e e = | S¥uRiA
=
[ |
A
1%
kafka_bro | @ | KafkafE&fbrokersEFIRIIPFIIROIZIZEK , BN kafkafEdE
ker_list broker=C)IP1:9092, katka£EZ#brokersL4IP29092, kafka
EEFEbrokersL#)IP3:9092
i5RR
[BFKerberosiAlIE T, {#F321005iROFE
“allow.everyone.if.no.acl.found” S¥EIRE Ntrue; HRNEE
E¥, BIERIRE.
KafkafEBfbrokerscfilIPFREN TS X490 T~ -
e MRS 3xN[E4EhRAS, B FRFusioninsight Manager, %A
[EIEsE “EEBE > FHEFRISEEF SR > IRSS > Kafka” o
B ‘s’ , BEKafkafa@LEIRYIPHELE,
kafka_topi | & KafkaH9topicFlzk .
c_list
kafka_gro | 2 | KafkafiYConsumer GroupZ#R, BJILABCHEE.
up_name
kafka_for | @ | KafkaiHEAEIN. FIaNISONEachRow. CSV. XMLE,
mat
kafka_row | & | BNEER (iB5) ZERIDIRR -
_delimiter
kafka_sch | & | MRBIEXFE— 1 schemaly, LESHWE,
ema
kafka_nu | & | BYMREEZREHE. BOMER: 1, IR—ERENS
m_consu HERE, HEEEZHEEE .. BEENDEANIZE
mers Stopich D X E, FABITHERRGEDE— N
&
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HIHRFISR

4 {&R3 ClickHouse

Kafka #iERZ$ZE ClickHouse {34

S

I3

PAKafkaZ FinZEAR, EFKafkaZEEFiRIIT =,
PATLA TS, HRAIEFREZERR.

cd /opt/client

T TS RENETSE,

source bigdata_env

4. WRHEIERESSHEKerberosiAiE, HTLATHSIANEHBIAR . R HEIERE
KiEFKerberosiAilE, MEEHITILEHS

WNEREMRS 3.1.0hRAEERE, NEESHIT: export
CLICKHOUSE_SECURITY_ENABLED=true

kinit 2874/ S
HATLAT e, elEKafkahYTopic, iF4RYa<ERARILISEZEEKafkaEiE

kafka-topics.sh --topic kafkacktest2? --create --zookeeper ZooKeeperf L4
IP:ZooKeeper{lilfrZFimiZ#EH % J/kafka --partitions 2 --replication-factor 7

2E(FEHKafkaZ i, tIREKafkaZRigLZEER,
1.
2.

w

(e
o --topicEHENECIREITopicEIR, ARFICIEAIZTR Ikafkacktest2 .

e --zookeeper: ZooKeeperf@BLFIFRET mIPHtlt, ES=/AELHEPEFE—IPHY
HtBPE], ZooKeeperfB B LIFFET mIPFREN S EWT

- MRS 3xZHINRA, PEERSIR, EREREERE, HF “HHEHESE > ZooKeeper
> 5Lffl)” . BEEHZooKeeperfABLHIRYIPHBLE

- MRS 3xRGEERA, EFFusioninsight Manager, B{&iEZ&IliigFusioninsight
Manager ( MRS 3.xRZJGHRA ) . ATIEIE “5EBY > /iRl ERISEEF SR > IRSS >
ZooKeeper > S£ffl” , BEZooKeeperfa & LFIAYIPHELL ,

e --partitionsE 505> XEF--replication-factorEEREZ NN BEAF Kafkafi B LHIHE .
o ZooKeeper{lilfr ZimiEE i BRIV T, . B RFusionlnsight Manager, %% “&8f >
ARSS > ZooKeeper” , 1£ “BtE” WEEE “clientPort” BIE. BAIA24002,

S2EZ MNEBEFFAERClickHouseZ R ClickHouseZ i o
1. BT TGS, iREIEFIiRERBER.

cd /opt/client
2. WMFUTHSERENETE,

source bigdata_env

3. MNRIEIEEEIEERKerberosiAE, HUTLATRSIAELRIAR, SRIAFEE
BBIEEClickHouseRRINUIR, BAE& M ClickHouse AR RAPREEST,
FFRENNAE ., NREFIEEREAKerberosiME, MEFHITALE.

kinit 254V E A
5140, kinit clickhouseuser,

4. PUTLA T SEERIZSAEUERIClickHouseSEAITI == o

clickhouse client --host ClickHousef95L#)IP --user &R% --password --port
ClickHousefJim[]5 --database £(#E/Z% --multiline

BHINBFERS
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$¥4 SEKafkas|ZERFERIEENRA, EClickHousedrtliEKafkas| &%k, N, aNTFERE
iIEafEdefault HIRET, BIEE%ERZ Ikafka_src_tbl3, TopiciZfakafkacktest2, ;HEHE
L 9)JSONEachRowHKafkas |28,

create table kafka_src_tbl3 on cluster default_cluster

(id UInt32, age UInt32, msg String)

ENGINE=Kafka()

SETTINGS

kafka_broker_list='kafka£EZ£brokersCAlIP1:9092, katkaZEE#brokersL)IP2:9092, kafkatEEZ#brokerstH
/1P3:9092',

kafka_topic_list="kafkacktest2',

kafka_group_name='cg12',

kafka_format="JSONEachRow';

S5 BlEClickHouseAMEFHIZR , FlaN, I TEIEFRRIkafka_dest_tbl3AY
ReplicatedMergeTreeZk .
create table kafka_dest_tbl3 on cluster default_cluster
(id UInt32, age UInt32, msg String )

engine = ReplicatedMergeTree('/clickhouse/tables/{shard}/default/kafka_dest_tbl3', '{replica}')
partition by age

order by id;
$IE6 BIFEMATERIALIZED VIEW, ZMESEEAE%Kafkas | ZBHRIEIEFHISEMACIE
A9ClickHouseZz 1,

create materialized view consumer3 on cluster default_cluster to kafka_dest_tbl3 as select * from
kafka_src_tbl3;

FIB7T BRITEE, #HAKafkaBPiRLERR,

HFE],8 PUTLATar<, fEKafkafyTopichF=4EiHE . HlaN, WNTFas<mPSE24elErITopic
KIXHR

kafka-console-producer.sh --broker-list kafkaZEZ#brokerCA)IP1:.9092, kafkaZEEF

broker=L#lIP29092, kafka££g#brokersL4)IP3:9092 --topic kafkacktest2
>{"id":31, "age":30, "msg":"31 years old"}
>{"id":32, "age":30, "msg":"31 years old"}
>{"id":33, "age":30, "msg":"31 years old"}
>{"id":35, "age":30, "msg":"31 years old"}

H$189 (FAClickHouseZ PisZEREE3HClickHouseSLFIF &, BifClickHouseZEEE . I
N, &Eigkafka_dest_tb3AKMEFHIZE, KafkaiBEFHHIEECEKRLENZE.

select * from kafka_dest_tbl3;

ClickHouseKXya.mrs-2xxk.com :) select * from kafka_dest_tbl3;

SELECT *
FROM

Query id: 386edodb-26b6-4823-8ce5-5b2del14384bb

L e |
38 | 31 years old |

,—1d—y—age—|—ms

—|
| 32 | 30 | 31 years old |
I—l—l—l

,—1d—,—age—|—ms —|
| 33 | 38 | 31 years old |

rid—T-age—rmsg————
| 35 | 30 | 31 years old |
[ I S S |

4 rows in set. Elapsed: @.8@3 sec.

.

SHSRRZ 01 (2024-03-05) WIS © AT BRABRAT 147



MapReduce RS%
HIHRFISR 4 {3 ClickHouse

4.8.5 {&5F8 ClickHouse ¥iEFETH

ClickHouse##EiFfs T ErJLUSE 1 ClickHouseServersLfilTh = _ERI— 524
MergeTree5|Z 5 X ERAIER D 2 XIFEEMClickHouseServerts ma LHHRERIAVERF ., £
yatmsst, JERZTIESERED = LSRR ERETa E, IWMmARYT

BEOEIEIE,
BUiRSRI4
o ClickHousefRSZIZE{TIER, ZookeeperfRSZIZ{TIER, iEAN. EHT =AY
ClickHouseServersLIASIEE »
o EMFEREIANTRCEFTIBHIER, BifRiZEEMergeTreeRI5|1ZPHX
xo
o CIEIFRESZSENEHRERENEFIBHERNSEANISERFL, BESBIE,
ARFIHFIBHIERHITEITIRE, ZIEXHZERHITEN. MRERE, TN
RS IERITEEIREIER—.
o IEATEMIClickHouseXiE B FE BIgrI=E,
BMESR

FB1 EFManager, %1F “88f > RSS > ClickHouse” , #EClickHousefRZRMEET “H
EERE” &, HEAMEIRRE.

4 I ClickHouse

GEs

EHORH @

e

Emxm Es e s

$I3 ALIEIRASZRE, EEIRESHIEXSH, BFRSENTERL-4,

ClickHouse (
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& 4-4 IRESSEORA
285 SHEERA

SR | ESEMRIESER, aIRFE. BERTXIZARMY, KEJ91~50

iz, BAREESEENERESHEE.

ESSEE | o EERMES: EIEERHESH, AILURE “FARTE" 248, ’EE
SHESHNELGRE N IEERRT.

o BNRMESS: (ES3EmNEIZENFHAINIT.

FHaEtE | YESER” SHERF “EREST [HES, SRENHRIETELL
FRRIEARSE ( &IKA0KLUE ) »

SR ERFIBTSFE, B ‘TADRENR” . ‘BETRENRT , 82E “TF—

1=
v o
< ClickHouse
V] smezmas H =zsews
AR

o ‘BEATRENZ’ 5 ‘BHBSENS RESEE—ENSE, TS HRIEE

BRI EERT LAEClickHouse[REZFREESE “LfF” E, BEYAIClickHouseServersk
BIFRTE “EHNZIR” FUFRE,

o ‘“HEmEIR” AUNESH, EFESUALLR, &ARIZEI10000MB/s,

S£B|s OERFITBHIRERE, BE BBE" B, EESTIHT S LEENSIRE,
£ “HiERT AERGFIERIEIER, ER NIRRT RS EEEIERET R
MergeTree RFIS|ZRINKE., “PRER" FRTHINIIIEATR. EHPRLE
ClickHouseBrS3 8RB RAI=RIERER, BF “T—27

ClickHouse
mE mm

e

10-162-146.213

$|6 WINESER, WIATIRETURE ‘B3 =32ES.

R T BB REGERERIA/ N BN EFTEIBISX, FEIBRENR
T REERIREIBHSXE RN,

SR, RBRIBESHING, PEREII “B” o RESEERIHES N FEHIT
155, WMREEIHESNFFEETES .
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ClickHouse

= mEE

SIS IRAESZMITIESD, RS ‘BUE” BEUEIEAERTRIER(ESS, BEUREES, N
EREEENT = EETBHIEIE.
JLBE ‘B2 > #F1F BEEIRIETHNATER.

SBO TR, HE ‘S > AR SEIER; K ‘B5 > B BE
ZooKeeper A RiEHT5 & ETAESRRME R

TR

4.9 FBFEEMIAIE

4.9.1 ClickHouse AR AR E1E

P BREE

ClickHouse FIF X PREIESCIN 7 XJEAF P55 ClickHouseSEf LA . . 1XBRAY
#—E1HE, @IManager UIRIIREIEGEHRIHTEIZMAF . SlZHme. T
ClickHouse I PRECEZFRME, BEAFPHEREL, SSHRAFBRIZES .

SRR Clickhouset PREIE ST IFHI R RINFRA-5P7R o
FTESPR: ClickHouseSZ1FHI R RINZEA-6F7 o
(MARY::|

KEDBAZIEMRS 3.1.05@EL ( FRFFEKerberosiAiE ) &EE%,

% 4-5 ClickHouse TR EIEITSR

RiF5E =R &t
HimE = (—%&%) -
£ B (ZH) -
NE B (ZHh) 5%
= 4-6 ZENRTIZE
BENR BJIER &t
#0127 ( DATABASE ) | CREATE CREATE DATABASE/TABLE/
VIEW/DICTIONARY4XR
/Y& ( TABLE/ SELECT/INSERT -
VIEW )
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RIS

e ClickHousefRS31Z1TIERE, ZookeeperfRZIBITIEE o

o FFPEERFCIREREIEEDEXRITEFEAON CLUSTERIER, RIEEN
ClickHouseT5 = E#URERE . FAITTEEMERE

(MARY::|
ClickHousel#fpkINfE, NPREKATEARLIA1HH .
0 ClickHouse &

£ ZRManager, &F ‘R > NR > AB7 , £ “AB7 REEE “FNHRe” %
H, ENRNHERME.,

BE - Amae
ESEFNR: HEER
REER + ik
EwelE
fEik:

T2 TERINBEREHMAN ‘B3R , ERERFENIRGREERISTR, HARSIIE
RE, BClickHousefgss, #HAClickHousetNpRZFIRERE o

RIEWSERAEESSEZCIZBAC ClickHouse BEIERIRAIAE .

AR
o ClickHouseBIESMXPRA: FrRESTuser/roleRIBIE . MIBRFIEX Z IMISFRBE EIREEIRIE
Ro

o WFAFHAEHNEIE, NEClickHouselIHERF clickhouse E 1R .
e =, WITEES,
o B, ITEE4,

BE FAE

- BEER testrole

FEEIR » B0118 > ClickHouse
HREETR

Clicknouse ETEZNFR
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B3 Ak “ClickHouseBIERAMNR” , B “HATE” BIEER,

$£B4 BF “ClickHouse Scope” , #AClickHouseHURERESIER, @ik “Cli2” RUR,
Nz A EEREZEIEE THIEIE ( CREATE) R,

RS2 > BO118 » ClickHouse » Clickhouse Scope

R ST RIBER BN o
o 2, BE BT BEER.
o &, MTPRES,

SRS BE “RIRBWN > HRFAIRIEER RS , HAR. UERE, RIEWVSEE,
[k “E”7 (SELECTAXPR) 2 “5” (INSERTAXPR ) #UR, & “HAE” -

- BESTH

EEEER: FragiR > B0118 > ClickHouse > Clickhouse Scope > db2

R

BREHR BRRE
O ms
= a
= a
g
=
R

ZINAFPHIE ClickHouse MR AR 4BERZ P
1 EFEManager, EE “&% > NR > BR” , B4 “AINAR” , #EXNFINARR

Ho
£E2 “HPEET &EFE AN, 7 BT A “HIAERT SHREZRFYNAE
[E
(1] A8
e MFE: MIMAFRETREEEFH “-7 , BUSSEUNERK.
o EMY: WEREEAREEST “$7 . U ‘#7 IIHFEN, SNESHEOAMELM.

$|3 £ ‘Ae7 LBE N7, ERERIEEESCClickHouseNIRAIME, BE “if
& RNEAe, BE WE” STHIRE,
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f=i=) N ERRESE AREFARE

testrole %

i
Ed

T4 ERClickHouseBEFIRLRET R, [FRFMAINNERMEERIZRDEREC ClickHousefR
2
FJo
o HWFUTHS, NREAERIRTEER,
cd /opt/ EFiEZEHR
o WITUTHIRENRETE,
source bigdata_env

o WNRHFIEEFSFAKerberosiAE, HATUATHRSNESRBIER, S5IEPEE
BA6JiEClickHouseZRAINR, BikiE2WiiNClickHouseat&, JHEPEERT
N, NRUHIERREAKerberosiAiE, NTLERITAEE,

WNERZEMRS 3.1.0MRAEERE, MFEELHIT: export
CLICKHOUSE_SECURITY_ENABLED=true

kinit 25881450095~
o (EREFMAINARZERIGIE,
MBiEERf RIS AKerberosiAiE:

clickhouse client --host ClickHousef93L#4)IP --multiline --port ClickHouseH9
#[J5 --secure

MBTER¥ B HKerberosiAilE:

clickhouse client --host ClickHouseH93L#)IP --user fH/~#% --password --port
9440 --secure

BINBFERS
MERLY:

EBEIAIAF BARYdefault B, S&EER ClickHousett RFFRRESFRINEEARF .
A BEfERTEFusioninsight ManagerREBIZRIRF .

TR
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SEGR FEREFiRiRFRNY

S+IR3
$IR4

g 1

FER7

ClickHouse EERFRUABNT5 2 LHVERTTEE2ERAY, FHit{EManagerfIREER

H_EBARENZEEClickHouse T RHIERES., WRB 5T = _LEIFEDATABASE/

TABLEASAR{ERION CLUSTERIEE), NIBIRIREIRELERRZER, AMRIETLUNSE

Jlﬂgcfzo;:F xa‘?c%ﬁ%/u\cuckHouse*ﬁ,ﬁﬂPE’\Jztsimi, MRFZ2WR, WeTllBdEEeE
IR TEAE

AR
LITRME, FEEMRIEIFERMNAAE. BEESREIR. MMAIClickHouseServersEFIFT
HERITRIP,

e ClickHouseServerfgsLflIPithiit o] 25 R EEE¥Fusioninsight Manager, ZAGi%iR “ &8 > RS
> ClickHouse > 32f5” , $XEXClickHouseServersf5isd migl 3| Pibtit

o ZEGuiFA: BilShadoop.com, TJEZREEfFusioninsight Manager, B “&4t > SR >
WAIEE" , “Anpld” SHERARZES . THTaSHSNE,

LArootFBPZ&E R ClickHouseServersLAIFFfERI T = .
HATLA T SFREY “clickhouse keytab” SZ{HERIR

s S{BIGDATA_HOME}/Fusioninsight_ClickHouse_*/install/Fusioninsight-
ClickHouse-*/clickhouse/keytab/clickhouse.keytab

DERRZERAR, BREREFPIRIITSR.

HATIAT <, REIEFREEER.

cd /opt/client

HATIA TR ENRTE.

source bigdata_env

SNERZEMRS 3.1.0WRAERFH B R E /= FAKerberosi\ilE, MEFHEEHRAT:
export CLICKHOUSE_SECURITY_ENABLED=true

PATUI T an S fEAE Finds L& ClickHouseServersLfi

R Y ETERFE B EKerberosiAiE, HITUA TS

clickhouse client --host ClickHouseServerSCBFr7£75,21P --user clickhouse/
hadoop. <& #1245 > --password ZEZ2 AR clickhouse.keytabFsE{E --port
ClickHouseH9i7[]5" --secure

UNER M EEERE R B BKerberosiAilE, H{TLLTES:

clickhouse client --host ClickHouseServerSL#)Br £ 75=1/P --user clickhouse --port
ClickHouseHJi# 15

STEDATABASEHHTIRSURIE, HITUITH<S,
IBBURIEIEL, ERDATABASEAEIRENENREZIR, rolehEERIENAE.,

GRANT [ON CLUSTER cluster namel] privilege ON {DATABASE|TABLE} TO {user /
role}

g, SR testuserE FEURBZE2AICREATERR :
GRANT CREATE ON mZ2to testuser,
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£IR8 JITABLE/VIEWHITHAURE, HITUI TS, H TABLEAZIFFRIREAREIZR,

userIEEIRERIBE.,

SIRE R T IR FEIINR :
GRANT SELECT ON TABLETO user;
SYREHERE TRIRM FEAUR
GRANT INSERT ON TABLETO user;

(MR

B ClickHouseZURE R ¥ MR IR 2 & https://clickhouse.tech/docs/zh/sql-
reference/statements/grant/,

$BI AT TaS, BEEFK,

quit;

.

4.9.2 ClickHouse {5F3 OpenLDAP iAiE

ClickHouseSZ4FF10penLDAP#H{TYIHE, @iF7EClickHouse LiRINOpenLDAPARS3 22
BeEFICIEAR, TSRS —EPSIRFINRIZHISRE. HHREEMN
OpenLDAPERSS & it £ @IClickHouse SN

ARETIRIEGZIEMRS 3.1.0% LA EERHRA

BITESMY

e  MRSEEEN ClickHouseSBIE{TIER, E&R%EClickHouseZ i,
e OpenlLDAPELRZEHIREIEE.

XJ#% OpenLDAP 55286l ClickHouse FHF
T EREEEfManagerTiHE, &R “&Ef > JRSS > ClickHouse > BtE > £EFEE "

FIE2 SETEEA4S-3, %iF “ClickHouseServer (A8 ) > HEN" , £ “clickhouse-
config-customize” BEIRARINZI T OpenLDAPECES L,

7 4-7 OpenLDAP 2585

name.port

SH 2 SHEIRP SHESE
ldap_servers.ldap_server_ | OpenLDAPARSZ 2241 Z8KIP, localhost
name.host EN-EySES

ldap_servers.ldap_server_ | OpenLDAPARSS88i% . 636

N enable_tls&#iRE
true, MEIAIROSH636, &
79389,
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SHZ SHYEB SHIESE
ldap_servers.ldap_server_ | BFHAi&EE40EZIHIDNAIEIZE | uid=
name.auth_dn_prefix MER.
ldap_servers.ldap_server_ EEEE"JDN%%&ME% ,ou=Group,dc=node
name.auth_dn_suffix auth_dn_prefix + 1,dc=com

escape(user_name) +
auth_dn_suffix®2&F & .
auth_dn_suffix@EMISIES
‘7 EREE—NESEER .
ldap_servers.ldap_server_ | & {FFHOpenLDAPRSZ LS | yes
name.enable_tls EZRIRE .
o 4K (ldap://) thiM3EE
“no” (REEF) -
e LDAP over SSL/TLS
(Idaps://)tHS3EE “yes” .
ldap_servers.ldap_server_ | SSL/TLSXHHIEBIRIETTH o allow
name.tls_require_cert EVESEER: 'never'. 'allow'.
'try'. 'require’',
(RERTY:
HittSHiREFATI LS E<|dap_servers>ELBSEI¥E .
4-3 OpenlLDAP &
T3 MII=EERE, BF “REF" , EREXNEESRRE ‘“BE” , BEERERE, B
& “FRk7
$I4 ManagerRE, BF “SCf” , #E#FEClickHouseServersLffl, B “BL > BRFLH] 7
, SBEYHEIERMAZ, BE ‘e’ . ERXLAXNEE, R4 “BE’ , RIER@E
RREEMALAIERRIN, B ‘T’ ERERIERHK
LS5 EFRClickHouseServersLBIFFEEMN TR, HAN “${BIGDATA_HOME}/
FusionInsight_ClickHouse_/&Z 5/ x x ClickHouseServer/etc” B,
cd S{BIGDATA_HOME}/Fusioninsight_ClickHouse_*/x_x_ClickHouseServer/etc
FI;6 HITLUATHS, BEBEEFconfigxml, HIAOpenLDAPSHEREERKIN.
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oz Y
gt

g )
F£;10

sz 3N

£12

H$E]13

$R14

cat config.xml

[rootak 3 etc]# cat c5nf1g.xm1

<vandexs
<ldap_servers>
<ldap_serwver_name:>
<auth_dn_prefix=uid=</auth_dn_prefix=
{Eort>636<f orts
<host>localhost</host>
<enable_tls»>yes</enable_tls>
<tls_require_cert=allow</tIs_require_certs>
<auth_dn_suffix=,ou=Group,dc=nodel , dc=com</auth_dn_suffix=
</1dap_server_name>
</ldap_servers:>
ZUUKt:t‘FJf_'I .>

LArootFB P& R ClickHouseServerSEIFRERI T = 6
HITLATEsSFRER “clickhouse.keytab” SZHERIR

s S{BIGDATA_HOME}/Fusioninsight_ClickHouse_*/install/Fusioninsight-
ClickHouse-*/clickhouse/keytab/clickhouse.keytab

DIERIRZERR, BRTEREFPIRIITS.
PATLAT S, T#REIClickHouseZFinTEEF .
cd /opt/client

HATIA TR ENRTE.

source bigdata_env

HATIN T oS fEAE Finds <& ClickHouseServersEfl .
o WNRAFIEEICFAKerberostAE, fERclickhouse.keytabiZEiEClickHouseServer
SKi
clickhouse client --host ClickHouseServer= @B 7505/P --user clickhouse/
hadoop. <& %145 > --password ZEZE8HIEAVH clickhouse.keytabfSiE --port
ClickHousef iz ]S
(MERT
RGig5: EilShadoop.com, BRI ERER Fusioninsight Manager, g “&%t >
IR > FFIEE" , “Aipld” SHENARFGS . ERTHESHRNS,

o UNRYFIERIFKRBHKerberosiAiE, {FMAClickHouseEIER AP IERE
ClickHouseServersL{:

clickhouse client --host ClickHouseServerSL#iEr# 7521P --user clickhouse --
port ClickHousef9i# 75

BlIZ2O0penLDAPHREIEBR, .

WMLATER), fEERfdefault_cluster EEliEtestUserFF, & &ldap_server a6
<ldap_servers>#r& FHIOpenLDAPRRSE R, ARf5)aldap_server_name,

CREATE USER testUser ON CLUSTER default cluster IDENTIFIED WITH
ldap_server BY 'ldap_server_name';

testUser P J/90penLDAPFEBRIAFSE, IBRIESEIRERIZS
BHEFin, ERMEZNARERIEREREMAI.

exit;
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clickhouse client --host ClickHouseServer3L#iIP --user testUser --password --
port ClickHousefJim 15

B\ testUser i1 9% 43

-

<ldap_servers>E ESHIFHE

e host
OpenLDAPRRSZ RN ZEKIP, WikSH, FRENT,

e port
OpenLDAPRSSE8InM, WNSRenable_tis&HugE true, MEIAN636, BNH
389,

e auth_dn_prefix, auth_dn_suffix
BT aEZEHERIBIDNIIBISFIEER
SCRFR E, ERAIDNIS#EAEIE Ssauth_dn_prefix + escape(user_name) +

I~

auth_dn_suffix=2F&h .

38, XEREauth_dn_suffixBERIGES “, 7 (FAESE— N ESEFR.
e enable_tls

fib & {EFHOpenLDAPARSS sR L £ IEEATE

REAA (ldap:// ) MYUERE “no” (FHEF) o

JILDAP over SSL/TLS (ldaps://)IH3ERE “yes” (ERINABIAME)
e tls_minimum_protocol_version

SSL/TLSHYER/MMYARZS o

EZRER: 'ssl2'. 'ssl3'. 'tls1.0', 'tls1.1', 'tls1.2' (BRIAE) o
e tls_require_cert

SSL/TLSYHmEBARIEITH

EZRER: 'never'. 'allow'. 'try'. 'require' (ENIAME) o
e tls cert file

B,
o tls_key file

IEBEAN
e tls_ca_cert file

CAIEHIZ 14,
e tls_ca_cert_dir

CAIEBFERIER.
e tls_cipher_suite

RUFINEEM .

4.10 ClickHouse £EE¥ESTE
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4.10.1 ClickHouse &8 =108

b
B=IMA

ClickHouseiBid 25 F ZRIARIBPESALI T EFNSUR, BMEHENZTD

R, 809 REA2ERNALRIR . SETREEN, 9HRAEMENT S ERYE
e EN

AuBERIIE, FRIERSEEEREIET,
(1 #%e8
AREHLERTMRS 3.1.0iRZ,

EREEfManageriUH, 1EEF “£EEF > fRSS > ClickHouse > Bt & > £EECE” .
£ “clickhouse-metrika-customize” &#hiRINE4-8FEENEEIR.

FR4-8 BEMNSH

24

=l

clickhouse_remote_servers.example_clu
ster.shard[1].replica[1].host

host1.9bf17e66-
e7ed-4f21-9dfc-34575f955ae6.com

ster.shard[1].replica[2].host

clickhouse_remote_servers.example_clu | 9000
ster.shard[1].replica[1].port
clickhouse_remote_servers.example_clu | host2.9bf17e66-

e7ed-4f21-9dfc-34575f955ae6.com

ster.shard[2].replica[1].host

clickhouse_remote_servers.example_clu | 9000
ster.shard[1].replica[2].port
clickhouse_remote_servers.example_clu | true
ster.shard[1].internal_replication
clickhouse_remote_servers.example_clu | host3.9bf17e66-

e7ed-4f21-9dfc-34575f955ae6.com

ster.shard[2].replica[2].host

clickhouse_remote_servers.example_clu | 9000
ster.shard[2].replica[1].port
clickhouse_remote_servers.example_clu | host4.9bf17e66-

e7ed-4f21-9dfc-34575f955ae6.com

ster.shard[2].internal_replication

clickhouse_remote_servers.example_clu | 9000
ster.shard[2].replica[2].port
clickhouse_remote_servers.example_clu | true

$|3 B5F “RF , REFRE.

e
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ARSI T EI R :

default_cluster

shard shard

replica replica replica replica
host1:9000 faamdll host2:9000 host39000 Baamdll host4:9000

BCESHIRBUT:

o default_clusterinss
- default_cluster® S pIEEEIZ TR

- HAREEEMN D Rshard, 81 shard FEB™M &l replica, 81 EIAR
replicaXd i 7—MClickHouseSEfIT5 = o

- internal_replicationZRREIRBRENNEEH, HBTER @D BN
ERSEER .
EOAECE Strue, BRIREDEFH—PRIRSEANFIE ( BIKEETEHERR
SeRkEE, BERIERUREI—EUE) o
WRECE Hfalse (FEBNEE ) , FrEixD FHEERIAFSAEREIVEL
B (BREEE—HETRE, TEFRERERE) .

®  Macrostrss

LB B RErENS FHEIRGRS , JUBFXAIAREAEIAR,

fgn, %ﬁﬁﬂ%ﬂiﬁ_\ihost.’f’ﬁﬁiﬁﬂ, ZELBIFRED R fRSshard A2, BIARS

replicaa1,

AEDFEMEAT 9 FHRIANMSERNEEIRE, BfClickHouseEER RIS 2 [a)a0{a) it
TEIRRE, 1FEIAYIENFLEA .
Bl AL

ClickHouseFF3ZooKeeper, i@idReplicatedMergeTree5 |2 ( Replicated R7I3|E )
I TRIANG . BIANSIRZELRE, FJLUSINSERTEAAEGEE—1EIR, o
FARERRIASHTHIENREEH .

TEFAINode1FINode23 T i S EEREELE FAYhost 1 F0host2 EM T = o
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INSERT

ClickHouse Node 2

ReplicatedMergeTree

ClickHouse Node 1

ReplicatedMergeTree

=

ZooKeeper-1 ZooKeeper-2 ZooKeeper-3

ZNodes ZNodes : : ZNodes

Replicate
—

ClickHouseEEB£6IZE R INfE, BKIAEBIFE3 N ZookeeperTim, ZooKeeperd g T
ClickHouseRIZRES HITFEFRITEIREE

ZooKeeperTi RSB A LIS E configxmIXFRE, BARIRRE “$
{BIGDATA_HOME}/FusionInsight_ClickHouse_#&-Z&SYx_x_clickhouseZLH#lZ/etc” H
=T

<yandex>

<zookeeper>
<node index="1">
<host>node-master1lrgj.9bf17e66-e7ed-4f21-9dfc-34575f955ae6.com</host>
<port>2181</port>
</node>
<node index="2">
<port>2181</port>
<host>node-master2vocd.9bf17e66-e7ed-4f21-9dfc-34575f955ae6.com</host>
</node>
<node index="3">
<host>node-master3xwmu.9bf17e66-e7ed-4f21-9dfc-34575f955ae6.com</host>
<port>2181</port>
</node>
</zookeeper>

EHRETHE, BAREEAERATLISE ClickHouseRBIEZST5H#IA

4.10.2 ClickHouse NS s
EEWSERIEI, ClickHouseT REiERNEESEC T aeHEWSEXR, BET

BHIREWUESS.

A ER
!HID%N’AB_’&M RSERFRIIT BRI NIRRT E, § BHETERMRSEHAIFEER
/\H o

AEDH{UERTFMRS 3.1.00RA,

HURRSR

o  ClickHouseEERFFISLAPMREIER o
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HIHRFISR 4 {§M ClickHouse

o EIHMHIFEY BAIClickHouseT SR ERE R/,

T BRIEEHESE
ST BRMRSIEHIE, EEMNSHEESE EHIE > IEER" , PHEHSIR.

T2 BE ‘PRER” , EXNAIClckHouseTRAET, BHEEY BT REBIR, HAR
‘SIER” FRHE.

$H3 ANNNEIERERE ‘TR, BARY SHERE.

AR
MRLPAEREEIRRR, REMERENFRTHFIClickHouse T R BIER B IFET %1%
{ERHITT B

< e6d652a1-745-4ffd-953... omn | zmem

TRA £ “FISAE(GB)” SHMENFTERNMNHESE, Bl=mERE “T—27 .

B ERE RSN IEEERRENEE . BsftEeEsll U=5Rs . ARSAERsR SEROR-Es BT S,

ELd

MESH  e6dsS 2-428f3cbd2863_Cli
ckHouseAFLu-volume-0001

AX  aEx HEEE ES

BEEID 506c632 0d99ff7543e

SEABEEBRL0 552/

SIS IRBITRFAILY S0, B “REFE, BEFRT , WA SNHERERE
BERGE, BF “RBRITR” .
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TEHE @

| A FHERSBEEEATS TEER = = HARSRE ; RERGEAED, FRa0NaEs, BRI R

X
SHE

BEER  e6d652a1-745e-4fd-053b-428f3cbd2t i ERESSD
ckHouseAFLu-volume-0001
£ HeEm

BED  506c63ab-3ede-4401-b507-€099f(75

e TR (SRIE0.56 2/

ZHMEE(GE) 600

HIEEE(GB) —| 10 +
WETEHED. BUSARAST 298,

TEESEGE) 610

HE -} rEREE VEEE8

e6d652a1-745e-4ffd-053b-

5d6c63ab-3ede-4401-b507
HE = GOOGE 610GB
R

EFARSSD

86 LlrootlHFPZEREIClickHoused9 BT = £, HifTas: df -hl, EELRIEEHEIRE
BRIN#ESXEE.

[root@ClickHouseAFLu ~]# df -hl
Filesystem Size Used Avail UseX Mounted on
217G 38¢ 178G 19% /[

326 @ 326 fdev

326 @ 326 /dev/shm

326 73M 326G frun
/sys/fsfcgroup
/tmp
/srv/BigData
fvar
fvar/log
/srvfBigData/datal
/run/user/2808

= &

32G a 32G
9.8G 37M 9.36
596 147M 566G
9.8G 583M B.7G
1776 154M 162G
598G 75M 598G
6.36 8 6.36

-]

M S s
e B HE xR 3E R R € R AR

ClickHouseZRAKIEBE RI8LA:  “/srv/BigData/dataN” . W1 EEZFIFTR, ZHE)
ClickHouse#iEERA: “/srv/BigData/datal” , XM XF: “/dev/vdbl”

LB PITIATREESHT SHIHETEEN.
o MNRBINESXERME, BHITTERS. FED XIRMFRELET SHMESES S
?%?E’\Jﬁj\%, FHEHFTRIClickHouse HIEBREFE DX T, ZRIEARE R
AISZID
o WMRET KREBNKIERE, BHITERI5, T ABAESXEELET SHHESE
z?EﬁEEEﬁIX'F, IREHRIS B R SRR, FEIERIE, EIURIER
I 2SN

$IR8 AN XIMFESET SnEESKHNERS (Linux ) FRY “FEMBRIX " 5
“HEGPTAX ™ BRI TR

89 LlrootlHFPZEREClickHousef99 BT = £, HITLATas<SEIEClickHouse#(iER
F, AESXEIEEH S, BRENRBHEIRSIBE,
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MapReduce g%

HIG RIS 4 {8 ClickHouse
WNHEIEIER RS “/srv/BigData/datal” , MFHEEF “/srv/BigData/data2” ,
cd /srv/BigData/
mkdir data2
cd data2

mkdir clickhouse

cd /srv/BigData/

chmod 750 -R data2

chown omm:wheel -R data2
B0 HITUTESRS, EEFESX

mount #E5IX FEEER
EbanHaiEtE o XA:  “/devivdb2” |, HEHBEZRA: “/srv/BigData/data2” , N
FUAT®S:

mount /dev/vdb2 /srv/BigData/data2
(e

SURRSRERRE, EHEEY. BHLUEN “/etc/fstab” X, BIEHED KIRENFT
NBE=ER, BRESRNIREFEMER#ESX.

#$£%11 2 NiAiEFusioninsight Manager ( MRS 3.xMZfGhRAS ) , EZRFusionlnsight
Manager., & “£8% > ClickHouse > FoE > £3iE” .

FB12 1#8ZE “_clickhouse.storage_configuration.disks” , TEIZECEINT, RINFTIERT
ClickHouse#iIEBF .

AR
ZTERZEFR ¢ O, RRERIL /7 R,

Blan: 7£ “/srv/BigData/datal/clickhouse/” &t F, FINFLEAHY ,/srv/BigData/
data2/clickhouse/” BF. iHINZEA “/srv/BigData/datal/clickhouse/,/srv/
BigData/data2/clickhouse/” .

Clickl

$R13 FINEFEERE, BE “RF FRFEE. 25 ‘857, & ‘2> RSk
B’ , BE ‘LN TREERS.

£E]14 BRFClickHouseRI a8 =L, HEAZILITER, EEMENMIEERESEER
BREN T, AT KRR

cd ${BIGDATA_HOME}/Fusioninsight_ClickHouse_*/x x_clickhouse3L#i/%Z/etc

cat config.xml
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MapReduce g%
HIHRFISR

4 {&F3 ClickHouse

H£IR]15
+]16

$E®17

4.11 & D

BN, #FHERY “/srv/BigData/data2/clickhouse/” BFREi#INZEIconfig.xmls,

</trace_log>
<storage_configuration>
<policies>
<default>
<volumes>

<volumel>
pAD L dloLassdl Ly

</volumes>
</default>
</policies>
<disks>
<disk2>
<keep_free_space_bytes>1048576080</keep_free_space_bytes>
<path>/srv/BigData/data2/clickhouse/</path>
</disk2>
<diski>
<keep_free_space_bytes>1848576@808</keep_free_space_bytes>
<path>/srv/BigData/datal/clickhouse/</path>
</diski>
<fdisks>
</storage_configuration>
<access control path>/srv/Big

MRBEY KEEDXIERIE, BIRAHAIAClckHousellZEZLE, BNIRIERIEISEH
Bl SSRIFIN o

RIELSBRWAZY KNS X, SEY BERESRIERS (Linux) FRI “4 X
EBPK” EHRITIRE,

- ROERRIBIEEAMIE, EFMITClickHousellss .,
R

ELB i55|0] ClickHouse

HBiClickHouse RERZ D FIA 2B AT RIAERH N EE, WNRXIINEEHRHR
E, BEESNMERS, 8685 —HARIAO. ClickHouseES BAIRMT
BalancedClickhouseDataSourcefU3RzN5 2, AILAZIFZ T mAIBENDEe, BT —
ERRENRHEIYERE N, BEMEENEENARE, MEEY BENN, TEEF iR
EBT AT, SAERE,

XY ERXBE, MRSERSSIRMAL T B8 REIYEELBRYAIESSE4-4, ETELBRY
#REZM, FJLUSAPIBORERMYINAIIZERIRT S, T RAGIIIMIIKRS
81, SEMERKFRINARE. S3EP—AClickHouse/[Fin T RREMIERT, ELBE
W PEEE% 5 U IERXTIMBHARSS o
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MapReduce g%
HIHREISR 4 {3 ClickHouse

4-4 @i gt E9ENAIE ClickHouse

ClickHouseTi =1

ClickHouse . -
WECEUE |

ClickHouseT5 =2

ELBAYEPZ 22453 L BalancedClickhouseDataSource It el LS % 3E4-91H0F

=% 4-9 ELB #0 BalancedClickhouseDataSource Pkt ;19175 2=3IE
REISEHR ysE30]5d

ELB o TIFESTMERERME
o WIEEIMENEER
o [SimClickHousel BHET m REE(Z2XELB LAYEC

=G
BalancedClickhouseData | ¢ HWEEFEN A XNDARIER, ATRe=SHRTHAFITS
Source o HIEHMEEHTE

SHRNBIZELBIAEIClickHouse ST FFIIMN IR 1155 ER4A-10, BIRIELIMERIHRIE
&,

=% 4-10 &2 ELB i3 ClickHouse ZiFa9tMYFNi% 1513

714 7| ZSEER

TCP 9000 BT E FimiE K EIELBIEZClickHouselp = TE & o 15l
t{#EHclickhouse clientip$iEE, hostSEHELBEY
FABS |PHBAE

HTTP 8123 KixhttpiERBIELBIEZEClickHouselpa =RIECE .
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AETERNMILNE Fim@EE ELBiAEIClickHouse . EAMRIED ALUTIIANEE:

o FB—: WEELBFIRENHFABIPHEAL

o SB—: INELBYIREE, EBEMMIKO.

o ZIE=. ZEELBLiRMNClickHouse/5imAR552s -
o XEI: FREFImEZELBEClickHouse,

BURSY
o MRSEEfEEIEZE, ClickHouseSLMRSIESE o
o EZEMRSERiR, HIINREEFN “/opt/client” , LA FRIEHNEFIRERER
2250, BRIBELIRZEERIENL .
WI3E ELB FHELHXI$E ClickHouse
TAEELBHIRENEFAT IPitbliE
MRS BIE S QB ERIAEHIYESE,

Bz %ﬁ% CRMEREISERT BHE, £ “REIYER FERE ‘WY
&

$|2 £ WTREAEISE” RE, “SEOMMSEE” wF “HZRY . “EBEVPCT #
“FM7 SHFENMRSERHRIT—H, EttSEURISEOARNT .

255%3 %EE uﬁﬂl]mgé—g” , ﬁ%iAﬁBEF%-:%\; #$a§l “Eﬁ” .

SR4 CliEsakfE, £ “GEYERT FAE, BEMNAIXESGEIRTERIFEZAIREIESS
BEFIRENZ A ERRR0FAE IPHBIL .

AR O o®n [ emam
0 = Lis, SomESE, HOTEENEINS, MAINGTE, WRE
| T |
___4x
b =
ERINELBYATRES

RIS FERESERMIEITES
SR F ‘AR RE, REEEMIEITRRAIREISERIR,

SER2 EFE MRS > RIEITER o

ARSI EE
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MapReduce RS%
HIHRFISR 4 {3 ClickHouse

S|3 £ “RINsifeR” RE, REFREETTAERTRE.

1. EcEWIFER.
“BlmtMY /im0 ” ®FE “TCP” | iwMEE “9000” , HtSEIRITEIA. BB
SRBE ‘T .
(1 %88
WERSWTHTTPIERIGE, N “BlEimY/wa” & “HTTP” | iROES “8123” ,
2. ECERmRSSEEE.
“OECEREESEEY” SHEER “IINEREER” . B “Fe” , iRIRINE, B
£ “HBE” THEE.

----45R
HINClickHouse[SikIRSS 25
R EES BB S E RN IRIRTS S
LE1 BRMRSIZFIGS, PHEENRAIIMRSEREZTR,

H$IR2 EMRSERIIUE, BE “TREE” , AClickHouse s éHBFRT, 3RBXClickHouse
SEAITS R A FRAOIPHELL o

8=

£33 BF “PMREERR EHE, REEENARIYERETR.
S|4 BE “WIFRT , 7 ‘KR RERE EiRRSHEET 1E, 2E YR .

=xEe

$|S & “FIERRSRT FE, RIELR2PIREEIRIClickHouse LA 2 FRFNIPHELIE
AifEimRSR. BE ‘T

$Ie “HERMMIKO” SHIESH “9000” , BE “HE” . WARKKOARELIRSE,
BE ‘5Tl .

[MARiT]:

WMRBBIHTTPIERIFE, wOES “8123” .
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SR RiRRSHREELEHE.

FeESERE, & “Hie” FEM ‘EiRRSHE” RET, MNNERIRSRER
‘RGBSR KT8 ‘BRET

RN L IRIRREEE £ ClickHouse [GimAR S 2T AYLZ 2HTHUE “100.125.0.0/16”
R, BREENT:

£ “BIREE” REM ‘EiRRSRT 8T, BHEE—MIRSSEER.
BE “TeE > BEEMN , &F ANFBEMN > FSnan”

3. & “INIOANBERN” REAIIMYTCP, iw[E99000, |Piﬂ;ijtﬁﬂ§
“100.125.0.0/16” ., BF “HBE" =hicE.

(1 %88
WMRBBIIHTTPIEXIAE, KOES “81237

< ©
=xEa HEEA s
== B
BINTSEAR  seem
[ - o

= [ s o o o ateo @ - 2021108725 111800 GMT+0800

4. EIHENFICIERIGAEIDEE, RIFTNKSETE, £& KIFE" RETAY “):
RIRS A" NS, WUAEHIESS ‘RERSER” RERFH “ER

-4
B2 ELBiA[alClickHouse

1 EFRManagerUmiEiF “£Ef > B35 > ClickHouse > BtE > £5PECE " , 1EX3#
“SSL_NONESSL_BOTH_ENABLE” &4 “true” .

T2 SENSTAFEHClickHousefFE FinERClickHousefRFBELAIT R FR: BEF
imap<clickhouse clientAYhost2 IS BRATIRENAIELBFAT IPHBLLE .

$IE3 EEPiEREEEEIELBOI LA &iE#EE ClickHouse SLT
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(MEETY:
FIESIERIRSIEEN, RAFAEKREER D, ELBAEERREERAEEELE— 1 Ein
ClickHouseT5 =, BFIEEMR,
WNEHEEREZHT, ELBRIEEKREIEDELLZS N EinClickHouseTi 5,

TR

4.12 BIEIEGFF D TRE ClickHouse £3E

Brin=

AEDEENMEBIICClickHouse FRIFERS L EICSVIUFHITERD, FERILIEE
BIPRICSVIHEIRBHITIRERE

BIRSM
o EX%EClickHouseZE i,
e #EManagerE BB ClickHousetBXFRIXPRAIAF -
o BERIFHNRSS.

B EIE

£E1 UBFPREERAF, BRZEEFIRITS.
2 PITUTHS, IR RZERR.

cd /opt/client
£33 HITUTHSERENEEE,

source bigdata_env

T4 NRHEIERIC B AKerberostAE, HTLUATHRSINEHRBIER, HpiEREEESE
Bl ClickHouseZRAIBUR . UNERHFIEEERFAKerberosiAE, MEHBHITARLE,

1. BNRZEMRS 3.1.00RAEERE, WHEBRSGHIT:
export CLICKHOUSE_SECURITY_ENABLED=true

2. Kkinit AHWESEF
5140, kinit clickhouseuser,
TS5 HITClickHousefAHRIZ Finin <, BERMClickHouseXRHIBESHENEEBERT .

clickhouse client --host Z£#[%/3C#)IP --secure --port 9440 --query="%Z4/;%
Gy > BRI VRETU XK 1ERS R

fBltn, W TF21EClickHouseSLf10.244.225.167 F&ptestEEIERdefault_test.csv
e,

clickhouse client --host 10.244.225.167 --secure --port 9440 --query="select *
from default.test FORMAT CSV" > /opt/clickhouse/default_test.csv

SI6 1SSV EIR I HEERHIRSE.
R
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BHHRIEERE 4 {#Fg ClickHouse
RS EE
S£E1 BEDRSHLASHEIENHE EEFClickHouseZFiRFIER R o
an, _Ef&Edefault_test.csviF NS4 Jopt/clickhouseBR T
2 LUBEFIRZERF, BREEZFIRIITR.
FI|W3 HITUTHS, NREIEFIREEER.
cd /opt/client
F£EA PTIUA T SERENRTE.
source bigdata_env
ZBS5 WNRApIERERAKerberosIAE, FUTLATSINESRIAR, SRIARFEES
BlliClickHouseRAIIIR . ANRIBIERFAKRIZFAKerberosME, NEFHITARLZE .
1. NRZIJMRS 3.1.0hMRALEEf, MFEBEHIT:
export CLICKHOUSE_SECURITY_ENABLED=true
2. kinit ZB4UESEF
fign, kinit clickhouseuser
H£E;6 H1TClickHouseHHRIZ Fiman<, BEFRClickHouse5E¥,
clickhouse client --host F#]7%/5L#/IP --secure --port 9440
SET SRS CSVENEIE MBI AR .
CREATE TABLE [IF NOT EXISTS] /database_name.]Jtable_name [ON CLUSTER
Cluster&]
(
namel [typeT] [DEFAULT|materialized| ALIAS exprT],
nameZ2 [type2] [DEFAULT|materialized| ALIAS exprZ],
) ENGINE = engine
£ BEHUENHHINABSANIIZR7IZIRPHITEIERE

clickhouse client --host £#]7/5L4)IP --secure --port 9440 --query="insert into
F/5/5 FORMAT CSV" < sV

f5Ian, @NT7EClickHouseSE{510.244.225.16778, k& default_test.csvE ) {4HEUE
Fltest_cpyEH,

clickhouse client --host 10.244.225.167 --secure --port 9440 --query="insert
into default.test_cpy FORMAT CSV" < /opt/clickhouse/default_test.csv

-
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BHRFIER

4 {&R3 ClickHouse

4.13 ClickHouse HENE

=FRuS

HE#ER: ClickHousetBx HERIBOIAFEERED “${BIGDATA_LOG_HOME}/

clickhouse” .

BEFEMN: ClickHouse AEBT BaE48IFEINEE, REBERT, JREXRN

813 100MBRIRY R, SE=ESRE, EREBERIBEGZAN:

‘<REREE>.[R

51927 . MARSRERIAONERE X, EFaHRENHITLAEManagerFf

EYPEE.

& 4-11 ClickHouse BE3IZE

H&3EE BEHZ T

1z1THE /var/log/Bigdata/clickhouse/clickhouseServer/ ClickHouseServerfg531a1T581=
clickhouse-server.err.log HEMHBRER
/var/log/Bigdata/clickhouse/clickhouseServer/ ClickHouseServerfR$31a{TX2
checkService.log HEXHBE
/var/log/Bigdata/clickhouse/clickhouseServer/
clickhouse-server.log
/var/log/Bigdata/clickhouse/balance/start.log ClickHouseBalancerfR53/a5h

HEXHEREZ
/var/log/Bigdata/clickhouse/balance/error.log ClickHouseBalancerfg5$351z1T
= A& G ERR o

/var/log/Bigdata/clickhouse/balance/ ClickHouseBalancerfk$31=1T
access_http.log HEXHBRE

#iEiXf2H | /var/log/Bigdata/clickhouse/migration/#EiEiFAE | 2&(EMAClickHouseEUEI T

= £%42 /clickhouse-copier_{timestamp}_{processld}/ TEFERIRIERT4/E
copier.log THE.
/var/log/Bigdata/clickhouse/migration/#iEEE(E | 2&{FEMHClickHouseEIE T
£%42 /clickhouse-copier_{timestamp}_{processld}/ TEERIRTENTERE
copier.err.log =BE

HEH5

ClickHouseft 7 unZ&4-12F BB EHRE

N— =

=T BENERBL RS ENES B Rerror. warning. trace. information.

debug, BRSNS THETMRERIINES, REMN

RBSH#D

TERMS, $TENH%
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% 4-12 BEHR5)

/5851 215

error error R A RIZITHRIRIER -

warning waring &Rl HHIEFEREER

trace trace R RHRIEHHIRIRIEE

information ié\lformation%ﬁiﬂ%ﬁéﬁ&%‘%#Eﬁiﬁﬁ%ﬁ%
debug debugRRNCREZHZ R EZFIFHEE .

MNREFZENBERS, BEHRITUITERE:
£ ZEFFusioninsight Manager& %,
H£IR2 1 “5R* > BRSS > ClickHouse > EtE”
TE3 BE ‘2IPRE .
FWA MORPIERIERERFEINAEMY NI EER
LTS EEMHEXNBAERS.
$]e 2E “RE7 , ARRE “HE , RINEEREEN.

----45R

AR
BCESHEEN, FHEERERS

HERR
ClickHouseB9HEAELAN

SRR 01 (2024-03-05) WIS © AR BRABRAT 173



MapReduce RS%
HIHRFISR 4 {3 ClickHouse

% 4-13 HEHRR

g% |t =6
%7
Click | <yyyy-MM-dd 2021.02.23 15:26:30.691301 [ 6085 ] {}

Hous | HH:mm:ss,SSS>|<Log Level>< | <Error> DynamicQueryHandler: Code:
eIE1T | FFEIZEENEEZF><log | 516, edisplayText() = DB:Exception:
HE | FB9message>|<HEFHAYA | default: Authentication failed: password
FuE> is incorrect or there is no user with such
name, Stack trace (when copying this

message, always include the lines
below):

0.
Poco::Exception::Exception(std::__1::basic
_string<char, std::__1:char_traits<char>,
std::_ 1:allocator<char> > const&, int)
@ 0x1250e59c

4.14 ClickHouse H8EBIL

4.14.1 FIEFRIRES Too many parts fRRTi%

[BERHEE R
1. BRC(lickHouseZFin, HEAFEREFERFENMerge,

select database, table, elapsed, progress, merge_type from
system.merges;

2. IS EEWMinsert IERAEXR, FEIMEHTFEREN, ESBARIENIE
11

3. HIEXRSXPEARE, SHTEAZSHXY, BESENSSKX.
4. WMREBRAMerge, EMergeRIZ, FTEFESHINMHEMerge,
IniEMerge, EEFLINTSH, B5SEMNiEMergelR/(E:

[0 &8

max_threads CPURZEL*2

background_pool_size CPUZEL

merge_max_block_size 81929 (=, RIBCPURFZRIRK
NG

cleanup_delay_period ES/NFEOAME 30
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(&2 parts_to_throw_insert {€

A ES

1K Too many partsE’JﬁEEIﬂ{E FRAESRIAS, FAEMEMULECE EBEEET“ _IE
%zf‘ BT |=ﬂ FREIER, NMREMEHRELRE, WEERARASE, 25
RS BEDIRAFRER IR AZIN, JaeH—L5EEMIE, REMEEIN.

ZFRFusioninsight Manager52, 1#%&#F “£28% > ClickHouse > AoE > SEMECE >
ClickHouseServer > HENX > clickhouse-config-customize” , iFINMITFESH, RE
B, ERRS

AR =]
merge_tree.parts_to_throw_insert clickhouse=EfATE / 32GB * 300 (%
FEHE )
FOHEMEER :

ZEZRClickHouseEFim, HfTen<select * from system.merge_tree_settings
where name = 'parts_to_throw_insert’;

4.14.2 INiE Merge #&{E

INEEEES, EEMEAEEZookeeperfREZEE, BNZookeeper&EAznodeH &
BAE, S lickHousefRSBZRE, BEESFHER.

1. AEZookeeperEtE: EFFusioninsight Manager®Rm, &R “£Ef >
Zookeeper > Fg8& > £EFBLE > quorumpeer > &% , (EXESH “GC_OPTS”
B9E, RFECE, ARRERZookeeperfRsS, WX

BeEI &EE R
GC_OPTS XmxBRAKREH | IVWMABTFIHISE . NZGC_PROFILE

2#(E: (Master | 8B HcustomAHiZEBA 4. &
TEWNTF - 16GB) | HHRGC_OPTSEIS B EH, BUHE
*0.65 ({R<FHEIT | BIISEM .

&) s

BEEEXZIT. NREEFRH, BiShk
RS AATH .

2. A%EClickHousefig&: fEFusioninsight Manager R, %% “£28f > ClickHouse
> BcE > £3PBcE > ClickHouse > Zookeeper 7 , {EMUN &%, RFHE, T
EFERRS.
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HIHRFISR

4 {&R3 ClickHouse

BoEIR

2%E

%

clickhouse.zooke
eper.quota.node.
conut

XmxER ARTF
#(/4GB *
1500000

ClickHousefEZooKeeper FHITREB F
B9 REE AL

HEEHNBANED, R/IMER-

( TPRH ) , FBEFETFO0,

o=
RENHEEEE, NRNTFHE
ZooKeeperBRHILIME, RIFECETR
In, (BREEEFSER, HERESLE

REZ.

clickhouse.zooke
eper.quota.size

XmxE KAF
/4GB * 1G

ClickHousefEZooKeeper FHITREBHF

NS =BcEl,

=
IRENHEEHE, MRNTHE
ZooKeeperBRMILIME, RFEEN K
Ih, BREEEFSEN, HERESLE

REZ.

4.14.3 & TTL #B4E
ClickHousefit Z TTLAYRTZ, XNCPUNIRNEFESEFERAEFENSH.

ZFFusionlnsight Manager R, i%&#% “£8% > ClickHouse > Et& > £ E >
ClickHouseServer > BENX > clickhouse-config-customize” , HwINMITEE, R1F

4.15 ClickHouse %= U, |0JgR

BE, EERS.

BoEIn 8E(E R
merge_tree.max_replicat | CPUZE— 7EReplicatedMergeTreepA
ed_merges_with_ttL_in_q b RFEHMERTTLE
ueue FHEBHANTESEL

merge_tree.max_number
_of_merges_with_ttl_in_p
ool

CPURZEL

TEReplicatedMergeTreefA
HIR R TTLEFH IR
Zigith,

(AR

SEHBNEIRK, FENENNRE. FELE

manyparts parts” .

=H

MMergeBBHH=SREAE, R “Too
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HIHRFISR 4 {3 ClickHouse

4.15.1 1£ System.disks ZHEBZEIZE status 2 fault &
abnormal

|a)EH
fESystem.disksFR P EBZ# E statusZfaultagEabnormal,

[E1%
SRR THEFEIORR, SEEIT:

e J5iF—: ZEFRFusionlnsight Manageriid, 1&ManagerRHE L E2EHEZIORE
NEZ, IRE, USENNHOSEEY, BIEIRERRE.,

o J5ikT: EFFusionlnsight Managertlim, ERBClickHousesLfl, REMEIR
=

(ALY
LIS ERAR TR, BIOEIRAER, BERKSTESIEE FfaultsiZabnormal,
4.15.2 4{aiEF Hive/HDFS B9%#EZ! ClickHouse

W EFE Hive/HDFSHIEWER!ClickHouse .

AL HiverRIEHESHACSVIE, BRCSVIUESAE! ClickHouse,

1. MHivedhSHEHEH CSV:

hive -e "select * from db_hive.student limit 1000"| tr "\t" "," > /data/
bigdata/hive/student.csv;

2. B AZlIClickHousef9defaultEFHEEFAIstudent_hiveT, anSHUNRIEFIAIE
FIREEUREELENK, TEiTiSaIEICKARZMhistoryinSIeRI
ge, BREEMEE,
clickhouse --client --port 9002 --password xxx -m --query='INSERT INTO
default.student_hive FORMAT CSV' < /data/bigdata/hive/student.csv

4.15.3 4aliFFE OBS/S3 RIEHEZ ClickHouse

B2
IMaEFLOBS/S3HYEHESClickHouse o

[E1%
1. B 53 IR

select * from s3(path [,aws_access_key id, aws_secret_access_key]
[,format] [,structure])
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BHR(FISR 4 {§iF ClickHouse
AR
SEORAA:

e path: BHHEINLEIEREA Bucket url,
o format: RIS .

e aws_access_key_id, aws_secret_access_key: AWS WSRUHAEIE, afLAEREIER
IHEREITIAILE, SHEFEN. IRSEIEEER, SMEENEHIEIER.

e structure: FEL5M,

........................

n set. Elapsed: 0