Hive、MySQL、HBase数据互导
【实验名称】 
Hive、MySQL、HBase数据互导
【实验目的】 
掌握数据仓库Hive概念与基本原理、关系数据库概念与基本原理、SQL语句、列族数据库HBase概念与基本原理
[bookmark: _GoBack]【实验要求】
 数据仓库Hive的基本操作、关系数据库MySQL的基本操作、Sqoop工具的使用方法
【实验设备】 
基于综合实验2在hadoop1主节点上进行操作






1. Hive预操作
请先查看hadoop集群、HBase、Zookeeper、MySQL是否已经启动，如果未启动请先启动
启动hadoop集群：
[root@hadoop1 ~]# cd /opt/hadoop-3.1.0/sbin/
[root@hadoop1 sbin]# ./start-all.sh 

启动HBase:
[root@hadoop1 ~]# cd /opt/hbase/bin/
[root@hadoop1 bin]# ./start-hbase.sh

启动Zookeeper:(集群的每台服务器都需要执行)
[root@hadoop1 ~]# cd /opt/zookeeper-3.4.10/conf/
[root@hadoop1 conf]# zkServer.sh start

启动MySQL：
[root@hadoop1 ~]# service mysqld start
1.1启动Hive
[root@hadoop1 ~]#hive
1.2创建临时表user_action
命令执行完以后，Hive会自动在HDFS文件系统中创建对应的数据文件/user/hive/warehouse/dblab.db/user_action

hive> create table dblab.user_action(id STRING,uid STRING, item_id STRING, behavior_type STRING, item_category STRING, visit_date DATE, province STRING) COMMENT 'Welcome to XMU dblab! ' ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t' STORED AS TEXTFILE;
[image: ]

1.3将bigdata_user表中的数据插入到user_action
hive> INSERT OVERWRITE TABLE dblab.user_action select * from dblab.bigdata_user;

[image: ]

查看上面命令是否执行成功：
hive> use dblab;
hive> select * from user_action limit 10;
[image: ]


2. 使用Sqoop将数据从Hive导入MySQL
2.1登录MySQL，这里在第10课中已经设置了MySQL的密码为root
[root@hadoop1 ~]# mysql -u root -p
[image: ]

2.2创建数据库
2.2.1显示所有数据库
mysql> show databases;
[image: ]
2.2.2创建dblab数据库
mysql> create database dblab;
[image: ]
2.3.3使用dblab数据库
mysql> use dblab;
[image: ]


2.3修改MySQL数据编码为utf8
2.3.1退出MySQL数据库
mysql> quit;
[image: ]
2.3.2编辑my.cnf文件，加入以下参数
[root@hadoop1 ~]# vi /etc/my.cnf

[image: ]




2.3.3重启MySQL数据库
[root@hadoop1 ~]# service mysqld restart
[image: ]

2.3.4查看是否修改成功
进入MySQL数据库，密码为root
[root@hadoop1 ~]# mysql -u root -p

mysql> show variables like "char%";
[image: ]

2.4创建表
2.4.1在MySQL的数据库dblab中创建一个新表user_action，并设置其编码为utf-8
mysql> CREATE TABLE `dblab`.`user_action` (`id` varchar(50),`uid` varchar(50),`item_id` varchar(50),`behavior_type` varchar(10),`item_category` varchar(50), `visit_date` DATE,`province` varchar(20)) ENGINE=InnoDB DEFAULT CHARSET=utf8;

[image: ]
2.4.2退出MySQL数据库
mysql> quit;
[image: ]

2.5导入数据
2.5.1将hive中的数据导入导MySQL中
[root@hadoop1 ~]# sqoop export --connect jdbc:mysql://hadoop1:3306/dblab --username root --password root --table user_action --export-dir /user/hive/warehouse/dblab.db/user_action/ --fields-terminated-by '\t';
[image: ]

2.5.1查看MySQL数据库中user_action表的数据
进入mysql
[root@hadoop1 ~]# mysql -u root -p
[image: ]

查询user_action表中的数据
mysql> use dblab;
mysql> select * from user_action limit 10;
[image: ]
3. 将MySQL的数据导入导HBase中
请先查看hadoop集群、HBase、Zookeeper、MySQL是否已经启动，如果未启动请先启动
启动hadoop集群：
[root@hadoop1 ~]# cd /opt/hadoop-3.1.0/sbin/
[root@hadoop1 sbin]# ./start-all.sh 

启动HBase:
[root@hadoop1 ~]# cd /opt/hbase/bin/
[root@hadoop1 bin]# ./start-hbase.sh

启动Zookeeper:(集群的每台服务器都需要执行)
[root@hadoop1 ~]# cd /opt/zookeeper-3.4.10/conf/
[root@hadoop1 conf]# zkServer.sh start

启动MySQL：
[root@hadoop1 ~]# service mysqld start
3.1启动HBase并创建user_action表

[root@hadoop1 ~]# hbase shell
[image: ]

创建user_action表
hbase> create 'user_action', { NAME => 'f1', VERSIONS => 5}
[image: ]

3.2将MySQL的数据导入导HBase中
[root@hadoop1 ~]# sqoop  import  --connect jdbc:mysql://hadoop1:3306/dblab --username root --password root --table user_action --hbase-table user_action --column-family f1 --hbase-row-key id --hbase-create-table -m 1
[image: ]





3.3查看HBase中user_action表的前10条数据
hbase > scan 'user_action',{LIMIT=>10}
[image: ]
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mysal> show databases;

.

information_schema |
hive
mysal
performance_schema |
test 1
rous in set (6.68 sec)

Wt ————— — ¢
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mysql> create database dblab;
Query OK, 1 row affected (0.01 sec)
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mysql> use dblab;
P —
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f For advice on how to change settings please see
# http://dev.mysal .con/doc/refman/ 5.6/ en/Server-conFiguration-defaul ts. html
# +++D0 NOT EDIT THIS FILE. Tt's a template which will be copied to the

# +++ default location during install, and will be replaced if you

% += upgrade to a newer version of HysQL.

[client]
default-character-se

73]

]
character-set-server=uts
Skip-name-resolve

# Remove leading # and set to the amount of RAM for the most important data
# cache in MySQL. Start at 78% of total RAM for dedicated server, else 10%.
# innodb_buffer_pool_size = 1284

# Remove leading # to turn on a very important data integrity option: logging
# changes to the binary log between backups.
# log bin

# These are commonly set, remove the # and set as required.
"/etc/my.cnf" 34L, 1205C





image10.png
[root@hadoopl ~]# service mysqld restart
Shutting down MySQL.. SUCCESS!
Starting MySQL. SUCCESS!
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mysql> show variables like "char%";

| Variable_name | value
| character_set_client | utfs
| character_set_connection | utfs
|[character_set_database | utfg
| character_set_filesystem

| character_set_results | utfg
| character_set_server | utfs
| character_set_system | utfs

| character_sets_dir | /usr/local/mysql/share/charsets/

8 rows in set (.00 sec)

b
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mysql> CREATE TABLE “dblab’.’user_action” ("id" varchar(5@), uid’ varchar(5@),"item_id’ varchar(5@),"behavi
or_type’ varchar(10)," item_category’ varchar(5e), "visit date’ DATE, province’ varchar(20)) ENGINE
EFAULT CHARSET-utfs;

Query OK, @ rows affected (8.10 sec)
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mysql> quit;
Bye
[root@hadoopl ~1# |




image14.png
[root@hadoopl ~]# sqoop export
table user_action --export-dir /user/hive/warehouse/dblab.db/user_action/ --fields-terminated-by '\t';]
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[root@hadoopl ~J# mysql -u root -p.
Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MysQL connection id is 129

Server version: 5.6.40 MySQL Community Server (GPL)

Copyright (c) 2000, 2018, Oracle and/or its affiliates. ALl rights reserved.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

Type "help;® or "\h' for help. Type \c' to clear the current input statement.

mysal> I
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mysql> use dblab;
Reading table information for completion of table and column names
You can turn off this feature to get a quicker startup with -A

Database changed
mysql> select * from user_action limit 10;

1 | behavior_type | item category | visit_date | province |
| 225654 | 102885660 | 72511722 | 1 | 1121 | 2018-12-13 | EEEw |
| 225655 | 102865660 | 334372932 | 1 | 5027 | 2014-11-30 | T I
| 225656 | 102865660 | 323237439 | 1 | 5027 | 2018-12-02 | Fmw |
| 225657 | 102865660 | 323237439 | 1 | 5027 | 2018-12-07 | B I
| 225658 | 102865660 | 34102362 | 1 | 1883 | 2014-12-13 | mR I
| 225659 | 102865660 | 373499226 | 1 | 12388 | 2014-11-26 | #R I
| 225660 | 102865660 | 27158389 | 1 | 5027 | 2014-12-06 | =3 I
| 225661 | 102365660 | 334764083 | 1 | 5399 | 2014-11-26 | s I
| 225662 | 102865660 | 139671483 | 1 | 5027 | 2014-12-03 | FEE I
| 225663 | 102865660 | 210075358 | 1 | 7299 | 2018-11-25 | % I

rows in st (0.0 sec)

st
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Lroot@hadoopl ~]# hbase shell
2018-09-15 12:16:23,299 WARN [main] util.NativeCodeloader: Unable to load native-hadoop library for your p
latform. .. using builtin-java classes where applicable

SLF43: Class path contains multiple SLF4] bindings.

SLF43: Found binding in [jar:file:/opt/hbase/1ib/s1f4j-10gdi12-1.7.5. Jar /org/s1f4j/inpl/StaticLoggerBinder
_class]

SLF43: Found binding in [jar:file:/opt/hadoop-3.1.0/share/hadoop/ common/1ib/s1¢43-10g4]12-1.7.25.
1#43/imp1/StaticLoggerBinder.class]

SLFAJ: See http://wnw.s1¢4].org/codes. html#nultiple_bindings for an explanation.

SLF43: Actual binding is of type [org.s1f4].inpl.Log4jLoggerFactory]

HBase Shell; enter 'help<RETURN>' for list of supported commands

Type "exit<RETURN>" to leave the HBase Shell

Version 1.2.6, rlnknown, Mon May 29 02:25:32 CDT 2017

jart/org/s
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hbase(main):002:0> create user_action’, { NAME
0 rou(s) in 2.6450 seconds

> "£1°, VERSIONS => 5}

> Hpass

Table - user_action
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[root@hadoopl ~J# sqoop import --conmect jdbc:mysql://hadoopl:3306/dblab --username root --password root
-table user_action --hbase-table user_action --column-family f1 --hbase-rou-key id --hbase-create-table

1
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hbase(main):007:0> scan 'user_action’,{LIMIT=>10}

ROW
151179
151179
151179
151179

151179
151179
151180
151180
151180
151180
151180
151180
151181
151181
151181
151181
151181
151181
151182
151182
151182
151182
151182
151182

COLUMNSCELL
column=F1:behavior_type, timestamp=1537250630525, value=1
Column=F1:item_category, timestamp=1537250638525, value=6417
column=F1:item_id, timestamp=1537256630525, value=283482855
Column=Fliprovince, timestamp=1537250638525, value=\XES\xA4\xA9\XEG\XB4\xAS
\xBB\x82

column=F1:uid, timestamp=1537256638525, value=101982646
column=F1:visit_date, timestamp=1537250630525, value-2014-11-18
Column=F1:behavior_type, timestamp=153725063525, value=1
Column=F1:item_category, timestamp=153725063525, value=6518
column=F1:item_id, timestamp=1537256630525, value=92377186
Column=F1:province, timestamp=1537250638525, value=\xE7\x94\x98\xEE\xE2\x83
column=F1:uid, timestamp=1537256638525, value=101982646
column=F1:visit_date, timestamp=1537250630525, value-2014-11-25
Column=F1:behavior_type, timestamp=153725063525, value=1
Column=F1:item_category, timestamp=153725063525, value=5894
column=F1:item_id, timestamp=1537256630525, value=14567141
Column=Fl:province, timestamp=1537250638525, value=\XE6\XBE\XE3\XES\x7\xAS
column=F1:uid, timestamp=1537256638525, value=101982646
column=F1:visit_date, timestamp=1537250630525, value-2014-11-22
Column=F1:behavior_type, timestamp=153725063525, value=1
Column=F1:item_category, timestamp=153725063525, value=6515
column=F1:item_id, timestamp=1537256630525, value=116961688
column=F1:province, timestamp=1537250638525, value=\XxE9\x9D\x92\xEE\XES\xE7
column=F1:uid, timestamp=1537256638525, value=101982646
column=F1:visit_date, timestamp=1537250630525, value=2014-11-25
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hive> create table dblab.user_action(id STRING,uid STRING, item_id STRING, behavior_type STRING, item_categ
ory STRING, visit_date DATE, province STRING) COMMENT ‘Welcome to XMU dblab! ' ROW FORMAT DELIMITED FIELDS
TERMINATED BY "\t' STORED AS TEXTFILE;

3

Time taken: 4.751 seconds
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WARNING: Hive-on-MR is deprecated in Hive 2 and may not be available in the Futur:
2 different execution engine (i.e. spark, tez) or using Hive 1.X releases.

Query 1D = root_20180914093326_0858d9a2-c291-463F-8c84-24d067e7b3ed

Total jobs = 3

Launching Job 1 out of 3

Number of reduce tasks is set to @ since there's no reduce operator

Starting Job = job_1536833405943 0012, Tracking URL = http://hadoopl:8088/proxy/ay
012/

Kill Command = /opt/hadoop-3.1.6/bin/hadoop job -kill job_1536833465943_6612
Hadoop job information for Stage-1: number of mappers: 1; number of reducers: @
2015-09-14 09:33:43,803 Stage-1 map = 0%, reduce = 0%

2618-69-14 69:33:53,141 Stage-1 map = 166%, reduce = 6%, Cunulative CPU 5.28 sec
MapReduce Total cumulative CPU time: 5 seconds 280 msec

Ended Job = job_1536833465943_6612

Stage-4 is selected by condition resolver.

Stage-3 is iltered out by condition resolver.

Stage-5 is filtered out by condition resolver.

Moving data to directory hdfs://hadoopl:9000/user/hive/warehouse/dblab.db/user_act
18-69-14_69-33-26_946_3808041320189638191-1/ - ext-16668

Loading data to table dblab.user_action

MapReduce Jobs Launched

Stage-Stage-1: Map: 1 Cumulative CPU: 5.28 sec HDFS Read: 15596170 HDFS Write
Total MapReduce CPU Time Spent: 5 seconds 280 msec

o

Time taker

28.878 seconds
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hive> use dblab;
ok
Time taken: 0.04 seconds

hive> select * from user_action limit 10;

ok
10001082
10001052
10001052
10001052
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10001082

BOGNOWM A WS

285259775
4368907 1
4368907 1
53616768

151466952
53616768

290088061
208397524
32104252

323339743

Time taken: ©.22 seconds, Fetched: 10 row(s)

4076 2014-12-08
2614-12-12 aE
2614-12-12 E&w
o762 2014-12-02
5232 2014-12-12
o762 2014-12-02
5503 2014-12-12
10894  2014-12-12
6513 2014-12-12
10894  2014-12-12

B

RiEw





image4.png
[root@hadoopl ~]# mysql -u root -p.
Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 55

Server version: 5.6.40 MySQL Community Server (GPL)

Copyright (c) 2000, 2018, Oracle and/or its affiliates. ALl rights reserved.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective

Type "help;® or "\h' for help. Type \c' to clear the current input statement.

mysal> I




