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(3) AftafEH Spark SQL

Spark SQL: Relational Data Processing in Spark

Michael Armbrust’, Reynold S. Xin', Cheng Lian’. Yin Huai', Davies Liu', Joseph K. Bradley’,
Xiangrui Meng', Tomer Kaftan', Michael J. Frankiin‘:, Ali Ghodsi', Matei Zaharia™

'Databricks inc. *MIT CSAIL ‘AMPLab, UC Berkeley

While the popularity of relational systems shows that users often
prefer writing declarative queries, the relational approach is insuffi-
cient for many big data applications. First, users want to perform
ETL to and from various data sources that might be semi- or un-
structured, requiring custom code. Second, users want to perform
advanced analytics, such as machine learning and graph processing,
that are challenging to express in relational systems. In practice,
we have observed that most data pipelines would ideally be ex-
pressed with a combination of both relational queries and complex
procedural algorithms. Unfortunately, these two classes of systems—
relational and procedural—have until now remained largely disjoint,
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Spark SQL: Relational Data Processing in Spark

Michael Armbrust’, Reynold S. Xin', Cheng Lian’. Yin Huai', Davies Liu', Josegram K. Bradley’,
Xiangrui Meng', Tomer Kaftan', Michael J. Frankiin‘:, Ali Ghodsi', Mat haria'*

'Databricks inc. *MIT CSAIL ‘AMPLab, UC Berkeley

Spark SQL bridges the gap between the two models through two
contributions. First, Spark SQL provides a DataFrame API that
can perform relational operations on both external data sources and
Spark’s built-in distributed collections. This API is similar to the
widely used data frame concept in R [32], but evaluates operations
lazily so that it can perform relational optimizations. Second, to
support the wide range of data sources and algorithms in big data,
Spark SQL introduces a novel extensible optimizer called Catalyst.
Catalyst makes it easy to add data sources, optimization rules, and
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