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• SQL	&	NoSQL
• åĳĖ NoSQLĞř

• NoSQLxĩ

• SQL	on	Hadoop
• SQL	on	HadoopłĽ�ŧ

• SQL and Hadoop



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 (�ņ»)
– Availability	(wĔ»)
– Tolerance	of	network	Partition (xk�·»)

• Consistency
– strong	consistency	(³�ņ» - ACID)
– weak	consistency (²�ņ» - BASE)

• Eventually	consistent (æĲ�ņ»)



NoSQLĞř

1. NoSQL�s8 SQL

1. NoSQLĀ SQLä�/ä�

1. śœ+öðv�ÖË©ű�



NoSQLxĩ
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SQL on Hadoop

• Batch SQL
– ÄŶòŚ,ÖËÊÌ,	®û,�őû ETL
– m@:xŸ¿�Þ

• Interactive SQL
– 5PòŚ,ÇŌ
– m@:Ġ

• In-Memory SQL
– t�Ŕħ
– m@:Ġ,xŸ

• Operational SQL
– eŵ OLTP,mčòŚ,ťA­ů
– m@:āĠ



SQL on Hadoop

• Batch SQL
– Hive

• Interactive SQL
– Impala, Drill, Presto

• In-Memory SQL
– Spark

• Operational SQL
– HBase



SQL on Hadoop

• MPPðî
– òŚų¬¹,āĠ¿ĠĮ

– īĪ¬�Ź,�Ź»¥

– wü{Ã£(��ŉ�t)
– ¨r!=ƀƁľÃ�ŁßâÏƅ

– !Űy�őûŴļ,®ŕ100ňč9t

• ƃMPPðî
– ų¬�ŇĀMPP½
– ıĪ¬�Ź

– wÃ£Ņ �ňč

– Űy�őûpť�őûŴļ



SQL on Hadoop
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SQL on Hadoop

• <j�

–*ŏEĔRBO,	�ŴxCBO
–<jô¶) shuffle} join

• ě:ęqĦĕ

–Ĝė<j
• é�j,nĹ,y�,xk,�ĭ±, disk-aware

– CPU<j

• {Ŷj,gº8Ěē¾,nĹħĄ

–t� & CPUĸ�

• ���k,ĸ�ÖËĴî



SQL on	Hadoop

••Ďé1.6.3
••Ý�;f2.6�
••ÝŜsØ:6 Pb

••Ďé1.1.0
••Ý�;f3.4�
••ÝŜsØ:18 Pb

••Ďé2.5.28
••4+Ɓľ

••OLAP 95th~ªÞ
ż: 500ms

••Ďé 1.2.0-
CDH5.8.2

••QPS: 70�/s
••Get	99th~ªÞ
ż: 23ms Phoenix

HBase

Impala

Kudu

SparkHive



SQL	on	HadoopłĽ�ŧ
••HBaseáy�kÖË©, Phoenix)SQL�Ŏ

••ťƅuo/Ŝs»Ń(u70�+,	Ŝ45�+QPS)
••í¬dţ rowkey,� rowkeyŖŔŏĂũƅ

Phoenix

HBase

••ImpalaáMPP±Ñ,íſnúèf�CPU/t�/Ĝė

••Kudu)ŷ� OLAP	�ã<jŖŔĖx¦°�k±Ñ

••Impala+Kuduw9�đŭ�ÞĖgºäÚÖËĶŔ

Impala

Kudu

••Hadoopēº'æġ�İ:-�

••Ĝė�Ɓ�Ŕħöð,æĲĿŘ¾mapreduceÂŋ

••ĳŬŰ´ŝ<,wª� PBĮÖËxï
Hive

••Hadoopēºæċİ:-�

••t��Ɓ�Ŕħöð,wū`Hive»ŃĖ3-20J
••ÒÈSQL,ć°�Ē,ê��0,�Ŕħĥ

Spark



SQL	on	HadoopłĽ�ŧ

••ESòŚÍu

••mňč
QPS:5000

••ÝòŚ:3000�

••ĎéCDH5.8.2
••4Ɓľ

••¤iØ:uoų
ďÿĠ270 Gb

••Ďé2.3
••10+Ɓľ

••mƁľĭ±ÿ
Ġ¤i13�ë

••Ďé0.8.2.1
••10+Ɓľ

••mêÿĠ¤i
ćŶ3.5Gb	+

Kafka ES

ES
QueryHDFS



SQL	on	HadoopłĽ�ŧ
••Ĉ¼Žy

••ŰĔ2w�Ŷ$�ĖĈ¼>Ū(�ž ă$Ŭ)
••�ÀģÒÈ java , goÒÈ w, phpÒÈũ²

Kafka

••pØùĭ±Ñ

••JSON)*,1ý¯rÐ:ÒÈ SQLES

••ElasticsearchòŚÍu

••� esoēĖĉ¬iŎ,ÒÈ SQL} DSL

ES

Query

••Hadoopx¦°Ø:ĬĶ

••�ýuo,!wäÔ,Ŝs»Ń}céÖçq

••Ęb hadoopēº'æġ�Ė«¢İ:
HDFS



SQL and	Hadoop

• Oracle	Big	Data	SQL
–Ķ�òŚ¢,	Ŧ Oracle	} Hadoop
– Oracleń�,mÖËBĬ

–ķÆ HivemÖË

–�#,Óš

• Presto
–�ÖËĊ,|MySQL, PostgreSQL} Hiveĥ
–s�x&ÖËĊmÖË

–¯Ċ,nš



ŞŞ


