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Spark 2 1 O'ﬁCarbonData
1.0.05 85 (3= =

AXMEE  TEE , NEREIE. NBFIHFEMNIE , BEIRMERFCVTE
BXFED : HUS (coride) , HPFE (251469031@qq.com )
[RC4EE © Spark2.1.0 + CarbonData1 D0 EXTEREAAN]

13|15

Apache CarbonData@— M HEBRAHEFEMNEFT RS INIIREIER , BELAREIERM
ST Apachett X , Eﬁﬁ?zﬁﬁﬁﬁzl&@ 0.0h%., MFEBIERAIBEGNBHENEREM , Car
bonDataift £HI#1 % 2 FRF—HEIERHEARRINAZSR , W :

* OLAP

* |FEEY ( Sequential Access )
* [EH7ZEX ( Random Access )

CarbonDatatB #1F/52016FEAIBLACKDUCKE , H*CarbonDatafdf8x& 80T :

BRI . http://carbondata.apache.org

Github : https://github.com/carbondata/carbondata

Mailing list : dev@carbondata.incubator.apache.org

cwiki : https://cwiki.apache.org/confluence/display/CARBONDATA/CarbonData+Home
e JiraltBlik : https://issues.apache.org/jira/browse/CARBONDATA

AKX FENESpark2.1.0 +
CarbonDatal.0.05£8EXEERIZE , FHHELA— NG ESpark
shell K{EHCarbonData,

2 HERTE
2.1 EEEEIY

id hostname mem cpu storage

1 master 32G Intel(R) Core(TM) | SATA3 7200RPM
i5-6400 CPU @ 4T
2.70GHz

slave1

32G

Intel(R) Core(TM)
i5-6400 CPU @
2.70GHz

SATA3 7200RPM
8T
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id hostname mem cpu storage
3 slave2 32G Intel(R) Core(TM) | SATA3 7200RPM
i5-6400 CPU @ 8T
2.70GHz
4 slave3 32G Intel(R) Core(TM) | SATA3 7200RPM
i5-6400 CPU @ 8T
2.70GHz
5 slave4 32G Intel(R) Core(TM) | SATA3 7200RPM
i5-6400 CPU @ 8T
2.70GHz
2.2 ZZIRE
BIERSR

TEHbAE : http://mirrors.163.com/
ZIHRZA : Unix-like environment (Linux, Mac OS X)

RAEE :

# 7~ ( CentOS)

[hadoop@master ~]$ cat /etc/redhat-release

CentOS release 6.8 (Final)

JDK

TEMUE : http://www.oracle.com/technetwork/java/javase/downloads/index.html

$IMARA : J)DK1.8.0+

RAEE :

[hadoop@master ~]$ java -version

java version "1.8.0_60"

Git

TEHEAE © https://git-scm.com/book/en/v2/Getting-Started-Installing-Git

BIARA :
RAEE :
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[hadoop@master ~]$ git --version
git version 1.7.1

Maven

TNEeHEAE ; https://maven.apache.org/download.cgi
FEWARA @ 3.04
IRAEE :

[hadoop@master ~]$ mvn -v

Apache Maven 3.0.4 (bb52d8502b132ec0a5a3f4c09453c07478323dc5; 2015-11-11T00:41:47+0
8:00)

Maven home: /opt/maven-3.0.4

Hadoop

TNl : http://hadoop.apache.org/#Download+Hadoop
EWARA : 2.7.2
IRAEE :

[hadoop@master ~]$ hadoop version
Hadoop 2.7.2

[hadoop@master ~]$ echo $HADOOP_HOME
/opt/hadoop-2.7.2

Scala

TEHEAL : http://www.scala-lang.org/
BEWARAS : 2.11.x
IRAEE .

[hadoop@master ~]$ scala -version
Scala code runner version 2.11.8 -- Copyright 2002-2016, LAMP/EPFL
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Spark
TNEeHbE : http://spark.apache.org/downloads.html
ZWRZS : 2.1.0
EE =3 : Standalone/YARN
IRAEE

[hadoop@master spark-2.1.0]$ ./bin/spark-submit --version
Welcome to

/I II_
WW W/
/1. /W, /1] /W W version 2.1.0
-/
Using Scala version 2.11.8, Java HotSpot(TM) 64-Bit Server VM, 1.8.0_60

[hadoop@master ~]$ echo $SPARK_HOME
/opt/spark-2.1.0

Thrift

TEgHeAE - http://thrift.apache.org/download
EIMARA : 0.9.3

IRANEE :

[hadoop@master ~]$ thrift -version
Thrift version 0.9.3

3 RIENEBE
3.1 4miF
Step 1 : IRIB T

$ git clone https://github.com/apache/incubator-carbondata.git carbondata
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Step 2 : {&IMavenfAB GE#LE (T]i% )

HFRZERE , AMaventh REE T #jar@ I aEIFEE , ARTRIEE CHERERES I E
REFAE CERFIE=EINERIR , 40 :

# &% conf/setting. xmI3Z {4

<mirrors>

<mirror>
<id>nexus</id>
<name>nexus</name>
<url>http://maven.aliyun.com/nexus/content/groups/public/</url>
<mirrorOf>*</mirrorOf>

</mirror>

</mirrors>

Step 3 : fRIFITE

[hadoop@master ~]$ cd carbondata
[hadoop@master carbondatal$ mvn clean package -DskipTests -Pspark-2.1 -Dspark.version=2.
1.0 -Phadoop-2.7.2

ERFTENERES , maven= B T EKEiNjarE , BOgir 2B njar8LiZ FEMIIS
BT BXMBER , EEZERNIFHEM _ETEHIPEII MR jarE s EIMaven
localRepositoryfIXt i R T HEFHIT LIA®S , THIIE , SHIATIRD :

[INFO]

[INFO] Reactor Summary:

[INFO]

[INFO] Apache CarbonData :: Parent .......ccceceevueenene SUCCESS [ 1.319 5]
[INFO] Apache CarbonData :: Common ......c.ccceeeveerueenne SUCCESS [16:82 min]
[INFO] Apache CarbonData :: Core ......cccevvervuernnnne SUCCESS [03:23 min]
[INFO] Apache CarbonData :: Processing .......c.cceeuuee.. SUCCESS [ 8.623 s]
[INFO] Apache CarbonData :: Hadoop .....cccccevveruvennnne SUCCESS [ 6.237 s]
[INFO] Apache CarbonData :: Spark Common .................. SUCCESS [ 52.524 s]
[INFO] Apache CarbonData :: Spark2 ........cccceevvenncene SUCCESS [ 50.118 s]
[INFO] Apache CarbonData :: Spark Common Test ............. SUCCESS [ 25.072 s]
[INFO] Apache CarbonData :: Assembly .........cccueeuuen.e. SUCCESS [ 5.521 s]
[INFO] Apache CarbonData :: Spark2 Examples ............... SUCCESS [ 8.742 5]
[INFO]

[INFO] BUILD SUCCESS
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[INFO]
[INFO] Total time: 29:42 min

[INFO] Finished at: 2017-03-11T09:26:38+08:00
[INFO] Final Memory: 211M/2513M

[INFO]

3.2 EREIAE

i AT E2ETFSpark Standalonet&Ez{HIBECE ZRE , Spark on

YarniZ THEESEREFTLER , ERTSRN]A :

- Installing and Configuring CarbonData on Standalone Spark Cluster
- Installing and Configuring CarbonData on “Spark on YARN" Cluster

HELEUT
Step 1 : E#lCarbonData jart

# BIZBEFRFHEN

[hadoop@master spark-2.1.0]$ mkdir $SPARK_HOME/carbonlib

[hadoop@master spark-2.1.0]$ cp -r ~/carbondata/assembly/target/scala-2.11/carbondata_2.1
1-1.0.0-incubating-shade-hadoop2.7.2.jar ./carbonlib

# RENRTE
[hadoop@master ~]$ vi /opt/spark-2.1.0/conf/spark-env.sh

# AT EE
export SPARK_CLASSPATH=$SPARK_CLASSPATH:${SPARK_HOME}/carbonlib/*

Step 2 : Bic&carbon.properties

# ¥ ZEspark confEH
[hadoop@master ~]$ cp ~/carbondata/conf/carbon.properties.template /opt/spark-2.1.0/conf/
carbon.properties

# 2R E
#Mandatory. Carbon Store path
carbon.storelocation=hdfs://master:9000/opt/carbonStore

#Base directory for Data files
carbon.ddl.base.hdfs.url=hdfs://master:9000/opt/data
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#lock S EFMER
carbon.lock.type=HDFSLOCK

Step 3 : Ec&spark-defaults.conf

[hadoop@master ~]$ vi /opt/spark-2.1.0/conf/spark-defaults.conf

# ™LA T ERE

spark.executor.extraJavaOptions -Dcarbon.properties.filepath=/opt/spark-2.1.0/conf/carb
on.properties

spark.driver.extraJavaOptions -Dcarbon.properties.filepath=/opt/spark-2.1.0/conf/carbo

n.properties

Step4 : DREEHETR

# Spark - conf

[hadoop@master ~]$ scp -r /opt/spark-2.1.0/conf/ hadoop@slave1:/opt/spark-2.1.0/
[hadoop@master ~]$ scp -r /opt/spark-2.1.0/conf/ hadoop@slave2:/opt/spark-2.1.0/
[hadoop@master ~]$ scp -r /opt/spark-2.1.0/conf/ hadoop@slave3:/opt/spark-2.1.0/
[hadoop@master ~]$ scp -r /opt/spark-2.1.0/conf/ hadoop@slave4:/opt/spark-2.1.0/

# Spark - carbonlib
[hadoop@master ~]$ scp -r /opt/spark-2.1.0/carbonlib/ hadoop@slave1:/opt/spark-2.1.0/
[hadoop@master ~]$ scp -r /opt/spark-2.1.0/carbonlib/ hadoop@slave2:/opt/spark-2.1.0/

[hadoop@master ~]$ scp -r /opt/spark-2.1.0/carbonlib/ hadoop@slave3:/opt/spark-2.1.0/
[hadoop@master ~]$ scp -r /opt/spark-2.1.0/carbonlib/ hadoop@slave4:/opt/spark-2.1.0/

4 FHIRHES
4.1 FiEimA

NERETENRE , RNEIREENS—KE , £L2117MFR , FAGRAT .
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ID COLUMN TYPE CARDINALITY COMMENT
1 id BIGINT TOTAL_NUM ID
2 order_code STRING TOTAL_NUM 1TRRS
3 sales_area_id INT 100 HEXIKID
4 sales_id INT 10000 HEARID
5 order_inputer INT 100 FE8ARID
6 pro_type STRING 1000 FmEs
7 currency INT 50 WM
8 exchange_rate DECIMAL 1000 EETHEES
9 unit_cost_price | DECIMAL 10000 &Ny
10 unit_selling_pric | DECIMAL 10000 HERM
e
11 order_num INTEGER 1000 TBHE
12 order_amount DECIMAL / TEREEE
13 order_discount | DOUBLE 9 1T B30
14 order_account_a | DECIMAL / SCIREER
mount
15 order_time TIMESTAMP 8000000 N BR8]
16 delivery_channel | INT 80  BZRIEID
17 delivery_address | STRING 10000000 KEetbht
18 recipients STRING 10000000 LEEIN
19 contact STRING 10000000 BEAT
20 delivery_date DATE 10000 ==t
21 comments STRING 10000000 g
4.2 EIRERK

HNRE—REFRBREFEMELERNER , AHEESXBNEEEERER , MIERABHSERE
—Navaskd , BXEE (NEIEES ) TEERERBEREN. SRARBT2ITLRE S
FERATIN, FIREMRMCEEIT (i : FEAIDKL.8R LA ERARFIZIT) !

package com.cvte.bigdata.pt;
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import java.io.IOException;

import java.nio.file.Files;

import java.nio.file.Paths;

import java.nio.file.StandardOpenOption;
import java.time.LocalDate;

import java.time.LocalDateTime;

import java.time.format.DateTimeFormatter;
import java.util.UUID;

import java.util.concurrent.ArrayBlockingQueue;

public class BatchDataGenerate implements Runnable {

// total record

private final Integer TOTAL_NUM =1 * 10000 * 10000;

// batch size of writing to file and echo infos to console

private final Integer BATCH_SIZE = 10 * 10000;

// capacity of the array blocking queue

private final Integer QUEUE_CAPACITY = 100 * 10000;

// csv file path that save the data

private final String DEST_FILE_PATH = "E:\WWorder_detail.csv";

// the queue which the write thread write into and the read thread read from

private ArrayBlockingQueue<String> queue = new ArrayBlockingQueue<>(QUEUE_CAPACITY

// the cardinalities of the fields(dimensions) which means the distinct
// number of a column

private final int CARDINALITY_SALES_AREA_ID = 100;

private final int CARDINALITY_SALES_ID = 10000;

private final int CARDINALITY_ORDER_INPUTER = 100;

private final int CARDINALITY_PRO_TYPE = 1000;

private final int CARDINALITY_CURRENCY = 50;

private final int CARDINALITY_EXCHANGE_RATE = 1000;

private final int CARDINALITY_UNIT_COST_PRICE = 10000;
private final int CARDINALITY_UNIT_SELLING_PRICE = 10000;
private final int CARDINALITY_ORDER_NUM = 1000;

private final int CARDINALITY_ORDER_DISCOUNT = 9;

private final int CARDINALITY_ORDER_TIME = 8000000;

private final int CARDINALITY_DELIVERY_CHANNEL = 80;
private final int CARDINALITY_DELIVERY_ADDRESS = 10000000;
private final int CARDINALITY_RECIPIENTS = 10000000;

private final int CARDINALITY_CONTACT = 10000000;

private final int CARDINALITY_DELIVERY_DATE = 10000;

private final int CARDINALITY_COMMENTS = 10000000;

@Override
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public void run() {

try {

if ("tGenerate".equals(Thread.currentThread().getName())) {

// data generating thread
generateData();

} else if ("tWrite".equals(Thread.currentThread().getName())) {

}

// data writing thread
saveDataToFile();

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

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

}
}

/**

* @Description: generating data for table order_details and called by thread tGenerate
* @param @throws InterruptedException
* @return void

* @throws

* @Author liyinwei

* @date 2017389H T47:19:16

*/

private void generateData() throws InterruptedException {
for (inti=0;i < TOTAL_NUM; i++) {
StringBuffer sb = new StringBuffer();
sb.append(i + 1)

/1 21T R IRS

.append(",").append(UUID.randomUUID())

/1 33EEXIHID

.append(",").append((i+3) % CARDINALITY_SALES_AREA_ID)

/1 AHEARID

.append(",").append((i + 4) % CARDINALITY_SALES_ID)

/1 5.%8 ARID

.append(",").append((i + 5) % CARDINALITY_ORDER_INPUTER)

/1 6. F-REIS

.append(",").append("PRO_TYPE_" + (i + 6) % CARDINALITY_PRO_TYPE)
/1 73T B

.append(",").append((i + 7) % CARDINALITY_CURRENCY)

/1 8. HBILCE

.append(",").append((i + 8) % CARDINALITY_EXCHANGE_RATE)

/1 9.B BN

.append(",").append((i + 9) % CARDINALITY_UNIT_COST_PRICE)

/1 1055 E8M

.append(",").append((i + 10) % CARDINALITY_UNIT_SELLING_PRICE)
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/1MATEBEHE

.append(",").append((i + 11) % CARDINALITY_ORDER_NUM)

/1 12T EER

.append(",").append(((i + 10) % CARDINALITY_UNIT_SELLING_PRICE) * ((i + 11) % CA
RDINALITY_ORDER_NUM))

/1 134T 83

.append(",").append(String.format("%.2f", (i + 13) % CARDINALITY_ORDER_DISCOU

NT * 0.1))

/1 143 FREER

.append(",")

.append(String.format("%.2f",

((i + 10) % CARDINALITY_UNIT_SELLING_PRICE) * ((i + 11) % CARDINALITY_OR
DER_NUM)
*((i + 13) % CARDINALITY_ORDER_DISCOUNT * 0.1)))

// 15. N E2RT(8)

.append(",")

.append(LocalDateTime.now().plusSeconds(i % CARDINALITY_ORDER_TIME)

.format(DateTimeFormatter.ofPattern("yyyy-MM-dd hh:mm:ss")))

/1 16. RESRIEID

.append(",").append((i + 16) % CARDINALITY_DELIVERY_CHANNEL)

/117 . Kbt

.append(",").append("DELIVERY_ADDRESS_" + (i + 17) % CARDINALITY_DELIVERY_AD
DRESS)

/1 1815 A

.append(",").append("RECIPIENTS_" + (i + 18) % CARDINALITY_RECIPIENTS)

/1 19. B R

.append(",").append(13800000000I + (i + 19) % CARDINALITY_CONTACT)

/1 20. 558 EEA

.append(",").append(LocalDate.now().plusDays(i % CARDINALITY_DELIVERY_DATE))

/1218

.append(",").append("RECIPIENTS_" + (i + 21) % CARDINALITY_COMMENTS);

queue.put(sb.toString());
if (i % BATCH_SIZE == 0) {
System.out.printin(i + " records have generated successfully.");
System.out.printIn("current queue length is: " + queue.size());
}
}
}

/**

* @Description: writing data from array block queue to file and called by thread tWrite
* @param @throws InterruptedException

* @param @throws IOException

* @return void

* @throws
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* @Author liyinwei
* @date 20178F3H9H T48:16:59
*/
private void saveDataToFile() throws InterruptedException, IOException {
inti=0;
StringBuffer sb = new StringBuffer();
while (true) {
sb.append(queue.take()).append("¥Wn");
i++;
if (i % BATCH_SIZE == 0) {
Files.write(Paths.get(DEST_FILE_PATH), sb.toString().getBytes(),
StandardOpenOption.CREATE, StandardOpenOption.APPEND);
sb.setLength(0);

System.out.printin(i + " records have written to file successfully.");
System.out.printIn("current queue length is: " + queue.size());
}
}
}

public static void main(String[] args) {
BatchDataGenerate batchDataGenerate = new BatchDataGenerate();

// data generating thread

Thread thread1 = new Thread(batchDataGenerate, "tGenerate");
// data writing thread

Thread thread2 = new Thread(batchDataGenerate, "tWrite");

thread1.start();
thread2.start();

DA ERRBRIZIELLRE R |, MIERIZiE , —TRTEREEHREENRIIF , 53— TRTMNA
SIRENEIRFREEX G, LBH/INKBNEE (S5) NMENT .

e TOTAL_NUM : EEL MRS

o BATCH_SIZE : =B ITENHEER R T HEIEEMEIER S8R , B2 S
XAERIEIREE AN

e QUEUE_CAPACITY : BASIR/N , BB FIHNEEE &

* DEST_FILE_PATH : #iEXX {4 ZEB =

* queue : E7FBATI
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Ef7 EIAE |, BFERZ , FOMTLAEBiREEZEPIHElorder_detail.csvi |, 25 EHIE S A6
1.8GfFfE=S(8],

4.3 FiE £
¥E , &8 order_detail.csv_ E{EZEHDFSH :

[hadoop@master ~]$ hadoop fs -put /home/hadoop/order_detail.csv /data/carbondata/pt

5 [=z=fispark-shell
fefFEBCarbonDatagl , BLATNEREM
* Hadoop HDFSEYARNE LXK BN
* SparkEREHEB N T RGN
e CarbonDatafB P iHE1EEHDFSHIMX R

5.1 &N

CarbonDataXfSparkBBERIF3HF , Hf1a & carbondatafljar& & \spark-
shell>kf&EFCarbonData :

/bin/spark-shell --jars <carbondata assembly jar path>

BN LEARShelllF , £BE1&ER—1N & AsparkfISparkSession . — & AscHISparkContext,
5.2 =6l
FEBIARENT

[hadoop@master ~]$ cd /opt/spark-2.1.0

[hadoop@master spark-2.1.0]$ carbondata_jar=./carbonlib/$(ls -1 carbonlib |grep "Acarbonda
ta_.*W.jar$")

[hadoop@master spark-2.1.0]$ ./bin/spark-shell --num-executors 4 --executor-cores 1 --driver-
memory 5g --total-executor-cores 16 --executor-

memory 5g --master spark://master:7077 --jars ${carbondata_jar}
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HORIMKETREEE R , REAICREH |, FRIIEZohspark

shelIIERIMARINT LN S8, XBEE®F—=HIZ |, SparkfIBCE Mspark shel NBLESRAEE
FINETGMRE , ALt , MARMNEEMAEEMENBELXILL , EFEUTEI :

1. ®REFSHN—EN , RAR—TEEN ;

2. ENEHRESENSE , URTTeEAIEEHRIMHRE ;

KX FSparkfIBcE TS RBLAT XA -

- Cluster Launch Scripts - Spark Standalone Mode
- Launching Applications with spark-submit - Submitting Applications

6 Bll#£CarbonSession

6.1 &N

ETRBZANFTEZLIZE— CarbonSessionskxfCarbonDatatB X HIA B HITIRIF :
# import packages

import org.apache.spark.sql.SparkSession

import org.apache.spark.sql.CarbonSession._

# create CarbonSession

val carbon = SparkSession.builder().config(sc.getConf).getOrCreateCarbonSession("<hdfs store
path>")

6.2 =
import org.apache.spark.sql.SparkSession
import org.apache.spark.sql.CarbonSession._

val carbon = SparkSession.builder().config(sc.getConf).getOrCreateCarbonSession("hdfs://mast
er:9000/opt/carbonStore")

ZEItt , #5e6L T CarbonSessionfyElEE,
7 CIEEEIBRENREIER
ARV

*JFCarbonDatazki8lzE , of&88CarbonDataE /5 X4 HICREATE
TABLEZS S , AT KRiECarbonDatafIift# , BMIEF=ELUTHE
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- F#4HEE ( Dictionary Encoding )

Eﬁ)&l 5~ CarbonData%s Ez)}jjStrmg SRIMNFEREIEFH |, MIEStringRBNFRASEIEF
8, FRNITIRIELIRE K T , NEUEXN E D SEIINFHEILDE , LU AXNMANEE !

TBLPROPERTIES ("DICTIONARY_EXCLUDE"="column1, column2") TBLPROPERTIES ("DICTIONAR
Y INCLUDE"="column1, column2")

- 528 ( Column group )
MFEE—ER BTN, RNMTLUSHIRENIIA , ?&iﬁ%ﬁ§JQHE’J§JA}§?§E’J7§_§iﬁﬁfﬁ%

RESHEIIsIE—ERSFiE. FABRT , CarbonData A BzhxT %l o AT AXIRL
HIEX -

TBLPROPERTIES ("COLUMN_GROUPS"="(column1, column3), (Column4,Column5,Columné6)")

Bk (Table Block Size )

CarbonDatasz#51M-2018MA/NRIER |, BIAA1024M |, FATTIRFBHATRE |, AT AN RENEE

TBLPROPERTIES ("TABLE_BLOCKSIZE"="512 MB")

BIHEZR5]| (Inverted Index )

BIHFRS I EEEENEINE S EFIEEANER | XIMEELE (FABRT , CarbonDataz
BB IFMERENFRUNERE , MEHEREFRNAESE ) IRATHBE, BABRT ,
CarbonData=B&IEIRZ , FATRIELIFFKAITEE , NEUEXEO SRERREAERS]. LU
TAXRANEE

TBLPROPERTIES ("NO_INVERTED_INDEX"="column1, column3")

7.2 =4
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EAXHBIFH , HNTIRITERIEDUOT ¢

CREATE TABLE
IF NOT EXISTS pt.order_detail (
id BIGINT,
order_code STRING,
sales_area_id INT,
sales_id INT,
order_inputer INT,
pro_type STRING,
currency INT,
exchange_rate DECIMAL,
unit_cost_price DECIMAL,
unit_selling_price DECIMAL,
order_num INTEGER,
order_amount DECIMAL,
order_discount DOUBLE,
order_account_amount DECIMAL,
order_time TIMESTAMP,
delivery_channel INT,
delivery_address STRING,
recipients STRING,
contact STRING,
delivery_date DATE,
comments STRING
) STORED BY 'carbondata' TBLPROPERTIES (
'COLUMN_GROUPS' = ‘(recipients,contact)’,
'DICTIONARY_EXCLUDE' ='comments',
'DICTIONARY_INCLUDE' = 'sales_area_id,sales_id',
'NO_INVERTED_INDEX' ="'id,order_code'
)

fEspark-shelldr , AT BT AT AHRSER :

carbon.sql("CREATE TABLE IF NOT EXISTS pt.order_detail ( id BIGINT, order_code STRING, sales
_area_id INT, sales_id INT, order_inputer INT, pro_type STRING, currency INT, exchange_rate D
ECIMAL, unit_cost_price DECIMAL, unit_selling_price DECIMAL, order_num INTEGER, order_am

ount DECIMAL, order_discount DOUBLE, order_account_amount DECIMAL, order_time TIMEST

AMP, delivery_channel INT, delivery_address STRING, recipients STRING, contact STRING, deliv
ery_date DATE, comments STRING ) STORED BY 'carbondata’ TBLPROPERTIES ( 'COLUMN_GRO

UPS' = '(recipients,contact)’, 'DICTIONARY_EXCLUDE' = 'comments', 'DICTIONARY_INCLUDE' ='s
ales_area_id,sales_id', 'NO_INVERTED INDEX' ="'id,order_code')")
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8 HIEEIG

8.1 HIESA

CarbonDataxz M A XHEIREEAN , 25 :
- BB VXS A CarbonDatazk

- BT spark-sql APISA

8.1.1 BAAFR—

8.1.1.1 &N

F—MHIBESAFT NG RBEIBMNCSVES N CarbonDataR A Carbont& IS & |, Higik
S

LOAD DATA [LOCAL] INPATH 'folder_path' INTO TABLE [db_name.]table_name OPTIONS(prope
rty_name=property_value, ...)

B EixepSHIHANTLLEE , CarbonDataszFMLOCALRIFLOCAL (90HDFS) UESA , OPTI
ONSIBIRTIFHIN B aI & & DML Operations on CarbonData,

HEIERIZ , CarbonDataF A= BNRIEIRFIRBICSVHFNTI SEHIERFRENKXER |, /5
HEERIPERTTE

F—MEECVXHNE—TMLIE , SHEERIFERNSER , i :
id,username,age

1,zhangsan,20
2,lisi,21

E " EEload datarpSHiGNfileheader |, #0 :

OPTIONS('FILEHEADER'='"column1,column2’)

8.1.1.2 =/
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fespark-shelldr , FAJaTLARbenchmark{}>F T4 , EAbenchmark{}FHFESAE :

import org.apache.spark.sql.catalyst.util._

tE&benchmark , E{1—EKE—TLATHIESG :

import org.apache.spark.sql.SparkSession
import org.apache.spark.sql.CarbonSession._
import org.apache.spark.sql.catalyst.util._

val carbon = SparkSession.builder().config(sc.getConf).getOrCreateCarbonSession("hdfs://mast
er:9000/opt/carbonStore")

val src="hdfs://master:9000/data/carbondata"

benchmark{carbon.sql(s"load data inpath '$src/order_detail.csv' into table pt.order_detail OPT
IONS('DELIMITER'=",",'fileheader'='id,order_code,sales_area_id,sales_id,order_inputer,pro_type,
currency,exchange_rate,unit_cost_price,unit_selling_price,order_num,order_amount,order_disc
ount,order_account_amount,order_time,delivery_channel,delivery_address,recipients,contact,d
elivery_date,comments’)")}

8.1.2 8N
8.1.2.1 &t

CarbonDataxz & DataFrameiEigi— 1~ Carbon File , {¥B50J2MBAY : Carbondata
Interfaces,

8.1.2.2 =

// User can create a DataFrame from any data source or transformation.
val df = ...

// Write data

// User can write a DataFrame to a carbon file

df.write
format("org.apache.spark.sql.CarbonSource")
.option("tableName", "carbontable")
.mode(SaveMode.Overwrite)
.save()
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// read carbon data by data source API
df = carbonContext.read
format("org.apache.spark.sql.CarbonSource")

.option("tableName", "carbontable")
Joad("/path")

8.1.3 badrecord{biE

8.1.3.1 &N

CarbonData Data Load R&EFERHIRES , —fEID , BF—HNUEEB o HII. EFEoMIIZE
HAFHBEESANTEEI TIEEEHE (N—FKIEEFRINHERAIFIEAILE , B FR/Abadrecord
) , badrecordfZf&{E£carbon.badrecords.locationFfEcERIEH =T,

8.1.3.2 =4

=Z6I0F

CarbonProperties.getInstance().addProperty("carbon.badRecords.location","hdfs://master:900
0/data/carbondata/badrecords/")

benchmark{carbon.sql(s"load data inpath '$src/order_detail.csv' into table pt.order_detail OPT
IONS('DELIMITER'=",",'bad_records_logger_enable'='true’,'fileheader'='id,order_code,sales_area_
id,sales_id,order_inputer,pro_type,currency,exchange_rate,unit_cost_price,unit_selling_price,or

der_num,order_amount,order_discount,order_account_amount,order_time,delivery_channel,d
elivery_address,recipients,contact,delivery_date,comments')")}

8.1.4 #UERLG
8.1.4.1 f&/

fEig5cload DatafFll /5 , MMNFBEMHBEHITZRENRN , MIHESE. EEFAERARL
e (FENFEREANULL) . E&B7FEbadrecord%,

8.1.4.2 =5

carobon.sql("select count(1) from pt.order_detail").show
carbon.sql("select * from pt.order_detail").show
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8.2 HIEREW

CarbonData> ¥R A NHEIEES , K38 :
- @1d spark-shell

- Bidspark-sql api

8.2.1 A —

Xt Fi@idspark-shellfy753 , CarbonDataB RIS XREEE , RFEECIETF CarbonSessionfIE
M EHITINTIED :

carbon.sql("select * from pt.order_detail").show

BIHH , EEERMEEHEE , WiEknbenchmark{ :

benchmark{carbon.sql("select * from pt.order_detail").show}

8.22BEWANC
CarbonDataix s F@id spark-sql apify AN FRHFATEE , MNTFAR :

carbondf.filter($"currency" ==="1" and $"contact" === "13800000001").count

B8 , EEERMEEER , Wikiobenchmark{} :

benchmark{carbondf.filter($"currency" === "1" and $"contact" === "13800000001").count}

B - K SQLED S

- OLAP&E g
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select recipients, sum(order_amount) sum_amount from pt.order_detail group by recipients h
aving sum(order_amount) > 20 order by sum_amount desc limit 100

select delivery_date, avg(exchange_rate) from pt.order_detail group by delivery_date having av
g(exchange_rate) > 100 limit 100

- IR EE

select * from pt.order_detail where order_discount < 0.5 and delivery_date >‘2018-01-01" limit
10

select recipients, contact from pt.order_detail where order_num < 100 and order_amount < 10
000

- fEEE
select * from pt.order_detail where contact="13800000001"
select * from pt.order_detail where sales_area_id=99 and sales_id=9500

9 £5RIB

CarbonData {E A SUBFFREREHIBLACKDUCK , ERVSIFTIAIRANA SAGEIATT | FE%H XA8
IHEERIANE , CarbonDatafEMEERIBAIES HER LA —STWIRE , LR —RIEL

AEENEREFHER , 25 H2HE |
JREINEMRFIFICIZAREIE (THEICZ ) B |, REF IR SHEH,
gk (1 ()
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