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SQL	&	NoSQL

SQL
• ACID
• Join
• Schema
• …...

NoSQL
• CAP
• BASE
• Schema-less

² Not SQL
² No!	SQL
² Not	only	SQL



SQL	&	NoSQL

• CAP
– Consistency ( )
– Availability	( )
– Tolerance	of	network	Partition (x )

• Consistency
– strong	consistency	( - ACID)
– weak	consistency ( - BASE)

• Eventually	consistent ( )



NoSQL

1. NoSQL SQL

1. NoSQL SQL /

1. + v



NoSQLx
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SQL on Hadoop

• Batch SQL
– , ,	 , ETL
– :x

• Interactive SQL
– P ,
– :

• In-Memory SQL
– t
– : ,x

• Operational SQL
– e OLTP, ,
– :



SQL on Hadoop

• Batch SQL
– Hive

• Interactive SQL
– Impala, Drill, Presto

• In-Memory SQL
– Spark

• Operational SQL
– HBase



SQL on Hadoop

• MPP
– ,
– ,
– ( t)
–
– , 100 t

• MPP
– MPP
–
–
–



SQL on Hadoop
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SQL on Hadoop

•
– RBO,	 xCBO
– shuffle join

• q

–
• , ,y ,x , , disk-aware

– CPU
• , ,

–t & CPU
• k,



SQL on	Hadoop

•• 1.6.3
•• 2.6
•• 6 Pb

•• 1.1.0
•• 3.4
•• 18 Pb

•• 2.5.28
••4+
••OLAP 95th

: 500ms

•• 1.2.0-
CDH5.8.2

••QPS: 70 /s
••Get	99th

: 23ms Phoenix

HBase

Impala

Kudu

SparkHive



SQL	on	Hadoop
••HBase y k , Phoenix SQL
•• uo/ (u70 +,	 45 +QPS)
•• d rowkey, rowkey

Phoenix

HBase

••Impala MPP , CPU/t /
••Kudu OLAP	 x k

••Impala+Kudu

Impala

Kudu

••Hadoop
•• , mapreduce
•• , PB x

Hive

••Hadoop
••t , Hive 3-20
•• SQL, , ,

Spark



SQL	on	Hadoop

••ES
••
QPS:5000

•• :3000

•• CDH5.8.2
••4
•• i uo

270 Gb

•• 2.3
••10+
••

i13

•• 0.8.2.1
••10+
•• i

3.5Gb	+

Kafka ES

ES
QueryHDFS



SQL	on	Hadoop
•• y

•• ( )
•• java , go , php

Kafka

••p
••JSON , SQLES

••Elasticsearch
•• es , SQL DSL

ES

Query

••Hadoopx
•• uo, , q

•• hadoop
HDFS



SQL and	Hadoop

• Oracle	Big	Data	SQL
– ,	 Oracle	 Hadoop
– Oracle m

– Hivem
– ,

• Presto
– , MySQL, PostgreSQL Hive
–s m

– ,n




