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About me

PhD Student at The Ohio State University

Research

» Previous work includes studies on file formats (e.g. RCFile) and query
optimization (Hive Correlation Optimizer)

 Interested in distributed systems, database systems, and storage
systems

Open source
* Hive (committer)
« Spark SQL (current focus)

Research intern at Databricks
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Prevalence of JSON

Simple, compact and easy to read

Flexible on the schema
« Every JSON object is self-describing

De facto data-interchange format among web services
* e.g. Facebook and Twitter APIs

Heavily used in mobile and web application development
 Large volume of JSON datasets
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The flexibility of JSON makes it easy
to generate JSON datasets.
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However, the flexibility of JSON
makes it hard to analyze JSON
datasets.
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et’s see a random selected tweet...
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Difficulties of analyzing JSON datasets

Difficulty of defining a schema {"field1":1}
« Complex structures {"fieldl":"row21",
* Non-uniform schemas "field2":"row22"}

* Multi-type fields

Difficulty on maintaining the schema

* Frequent changes of the schema (e.g. applications have been
evolved)

Difficulty on accessing fields in a JSON dataset
» |Lots of nested structures
« Complex structures
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Users demand an easy way to
orocess JSON datasets
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—XIsting approaches

ETL

 Pro: Easy to access fields

« (Cons: (1) Defining and maintaining schemas and (2) ETL process
can take a long time

Custom JSON SerDes

* Pros: (1) Can work on fresh data and (2) Easy to access fields
« (Con: Defining schemas

Storing JSON objects in a LOB column

* Pros: (1) Can work on fresh data and (2) Schema on read
» (Con: Lots of UDFs needed in a query
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An example of using UDFs

"name":"Yin",
"age":null,
"address™:

{

¥

"city":"Columbus"”,
"state":"Ohio"

[
!
name, age, 0
address.city, address.state :

!

!
vl.name, vl.age, v2.city, v2.state :
FROM jsonTable jt :
LATERAL VIEW json_tuple( i
jt.json, 'name', ‘'age', 'address') :
vl as name, age, address 0
LATERAL VIEW json_tuple( :
vl.address, 'city', 'state') v2 as

!
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JSON support in Spark
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Demands and what we provide

Demands JSON support in Spark
Work with fresh data No mandatory ETL
process
No need to define the The schema is

schema for a JSON dataset automatically inferred

Easy to access fields in No need to use UDFs and
complex structures easy to write queries
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Demo
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Getting started

Step 1
1 line of code to load the dataset (the schema
IS automatically inferred)

Step 2:
1 line of code to register the dataset as a table

Start to process the dataset:

Write your queries in a natural way without
using UDFs
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Workflow

cacheTable

SQL
JSON saveAsParquetFile
Datasets registerAsTable
jsonFile User space

SchemaRDD kel

jsonRDD Internal

Resolving
type conflicts

All fields with all possible types
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Interfaces
data.json (text file) data:RDDI[String]

{"field1":1,"field2":..} {"fieldl®:1,"fleld2":..}
{"field1":2,"field2":..} {"fieldl®:2, "field2":..}
{"field1":3,"field3":..} {"fieldl":3,%field3":..}
{"field2":[],"field2":..} {"field2":[],"field2":..}
{"field4":null,..} {"field4":null,..}

sglContext.jsonFile("data.json") sqglContext.jsonRDD(data)

One JSON object per line One JSON object per record
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Gathering all fields with all possible types
"field1":1} field1: {INT)
"field2": " row2"} ‘ field2: {STRING]

"fieldl":1} N
"fieldl":21474836470) ‘ field: {INT, LONG;
field1: {STRUCT)

field1.key1: {INT}
field1.key2: {ARRAY)

"fieldl":{"keyl":1}}
"fieldl":{"key2":[2,3]}}
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Resolving type conflicts (primitive types)

Widening the type: Conflicts between two numeric

types
« NULL => INT => LONG => DOUBLE => DECIMAL

Downcasting to string
« Conflicts between string type and numeric types
« Conflicts between string type and boolean type
« Conflicts between boolean type and numeric types
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Resolving type conflicts (primitive types)

"name": "Alice",

e 23 name: {STRING] name: STRING
» age: {INT, STRING} »age: STRING

"name": "Bob",

"age": "50s"

SELECT name, age
FROM table
WHERE age > 20

¢

Values of age are promoted to numeric values;
null when we cannot promote = DATABRICKS



Resolving type conflicts (complex types)

{ o |
"name": "Alice", Conflicts involving complex types
"Jddress": "somewhere" => Downcasting to string
}
{
"name": "Bob", SELECT address
"address" - FROM table
{
"city": "Columbus™,
"state”: "Ohio"
}
} Somewhere

{"city": "Columbus", "state": "Ohio"}
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Future work

Easily handling corrupted data
JSON column
SQL DDL commands for defining JSON data sources

Support for new semi-structured data formats such as
CSV files

APls for manipulating data types and schemas
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Thank Youl!



