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F(X)
Polymorphic Table Function Table (or Dataset)

returns
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What is a polymorphic table function
Entirely new ways to generate data

SELECT 
  * 
FROM  
  TABLE( 
    sequence( 
      start => 1000000, 
      stop => -2000000, 
      Step => -3 
    ) 
  );
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  * 
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Pre-processing code
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Python File Query
Implementation - Generate TableHandle

Coordinator

PTF Split Source

PTF Query 
(ConnectorTableFunction)

Pass TableHandle

SELECT 
  * 
FROM 
  table(hive.system.py_file_query( 
    FILES => ARRAY['/PATH/TO/READ'], 
    RETURNS => DESCRIPTOR( 
       id integer, 
       name varchar 
    ), 
    CODE => $$ 
      return [{"id": 1, "name": "trino"}] 
    $$ 
));

public class HiveFileTableHandle 
        implements ConnectorTableHandle 
{ 
    private final List<String> files; 
    private final List<HiveColumnHandle> columnHandles; 
    private final String code; 

    @JsonCreator 
    public HiveFileTableHandle( 
            @JsonProperty("files") List<String> files, 
            @JsonProperty("columns") List<HiveColumnHandle> columnHandles, 
            @JsonProperty("code") String code) 
    { 
        this.files = files; 
        this.columnHandles = columnHandles; 
        this.code = code; 
    } 
}



Python File Query
Implementation - Generate Splits

Get File Paths

Coordinator

Distributed File System 
(HDFS/S3)

PTF Split Source

PTF Query 
(ConnectorTableFunction)

public class HiveFileSplit 
        implements ConnectorSplit 
{ 
    private final String path; 
    private final List<HostAddress> addresses; 

    @JsonCreator 
    public HiveFileSplit( 
            @JsonProperty("path") String path, 
            @JsonProperty("addresses") List<HostAddress> addresses) 
    { 
        this.path = path; 
        this.addresses = addresses; 
    } 
}

ㄴ /some/path1

    ㄴ file1

    ㄴ file2

ㄴ /some/path2/file3

SELECT 
  * 
FROM 
  table(hive.system.py_file_query( 
    FILES => ARRAY['/SOME/PATH1', '/SOME/PATH2/FILE3'], 
    RETURNS => DESCRIPTOR( 
       id integer, 
       name varchar 
    ), 
    CODE => $$ 
      return [{"id": 1, "name": "trino"}] 
    $$ 
));

/SOME/PATH1/FILE1 /SOME/PATH1/FILE2 /SOME/PATH2/FILE3
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Data Lake
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metadata.table
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SELECT 
  * 
FROM  
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      dat varchar 
    ), 
    CODE => $$ 
      return [{"dat": "trino"}] 
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How to use?

SELECT 
  * 
FROM  
  table(hive.system.py_meta_query( 
    DB => 'unstructured', 
    TBL => 'table', 
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    CODE => $$ 
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How to use?

SELECT 
  * 
FROM  
  table(hive.system.py_meta_query( 
    DB => 'unstructured', 
    TBL => 'table', 
    PATH_FIELD => 'path', 
    RETURNS => descriptor( 
      dat varchar 
    ), 
    CODE => $$ 
      return [{"dat": "trino"}] 
    $$ 
));

Field name in metadata ref path



Python Meta Query
How to use?

SELECT 
  * 
FROM  
  table(hive.system.py_meta_query( 
    DB => 'unstructured', 
    TBL => 'table', 
    PATH_FIELD => 'path', 
    RETURNS => descriptor( 
      dat varchar 
    ), 
    CODE => $$ 
      return [{"dat": "trino"}] 
    $$ 
));

Python code to process file

Columns returned from code
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Python Meta Query
Implementation - Generate TableHandle

Coordinator

PTF Split Source

PTF Query 
(ConnectorTableFunction)

Pass TableHandle

SELECT 
  * 
FROM  
  table(hive.system.py_meta_query( 
    DB => 'unstructured', 
    TBL => 'table', 
    PATH_FIELD => 'path', 
    RETURNS => descriptor( 
      path varchar, 
      dat varchar 
    ), 
    CODE => $$ 
      return [{"dat": "trino"}] 
    $$ 
));

public class MetaPTFHandle 
        extends PTFHandle 
{ 
    private final String code; 
    private final String pathField; 

    @JsonCreator 
    public MetaPTFHandle( 
            @JsonProperty("ptfType") Type ptfType, 
            @JsonProperty("code") String code, 
            @JsonProperty("pathField") String pathField) 
    { 
        super(ptfType); 
        this.code = requireNonNull(code, "code is null"); 
        this.pathField = requireNonNull(pathField, "pathField is null"); 
    } 
}
public class HiveTableHandle 
        implements ConnectorTableHandle 
{ 
    private final String schemaName; 
    private final String tableName; 

    ... 
    private final Optional<PTFHandle> ptfHandle; 
} 



Python Meta Query
Implementation - Generate Splits

Coordinator

Distributed File System 
(HDFS/S3)Hive Metastore
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2. Extract Files

Generate Splits
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    ㄴ file1
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server load_time path

host1 2023-12-03 12:00:00 s3://some/path1

host1 2023-12-03 12:00:00 s3://some/path2

server load_time path
host2 2023-12-03 12:00:00 s3://some/path3
host3 2023-12-03 12:00:00 s3://some/path4

server load_time path

host1 2023-12-04 12:00:00 s3://some/path5

host1 2023-12-04 12:00:00 s3://some/path6

host2 2023-12-04 12:00:00 s3://some/path7
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path = s3://some/path1 
code = "some code" 

addresses = […] 
columnDataMapping =  

{ “server”: “host1”, “load_time”:”2023-12-03 12:00:00”}
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Python Meta Query
Implementation - Generate Splits

Coordinator

Distributed File System 
(HDFS/S3)Hive Metastore

PTF Split Loader PTF Split Source

1. Get Partitions
2. Read Files

Generate Splits

ㄴ /dt=20231203

    ㄴ file1

    ㄴ file2

ㄴ /dt=20231204

    ㄴ file3

dt = 20231203 

dt = 20231204

Partitions Directories

server load_time path

host1 2023-12-03 12:00:00 s3://some/path1

host1 2023-12-03 12:00:00 s3://some/path2
path = s3://some/path1 

code = "some code" 
addresses = […] 

columnDataMapping =  
{ “server”: “host1”, “load_time”:”2023-12-03 12:00:00”}

HivePartition Iterator DirectoryLister

RecordReader File Status API(HDFS)

Slow API <- We need read in parallel!!


Reference: BackgroundHiveSplitLoader

s3://some/path1
s3://some/path2
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Trino Worker

Python Meta Query
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Scripting PTF
Overview

SELECT 
  * 
FROM 
  table(hive.system.py_file_query( 
    FILES => ARRAY['/PATH/TO/READ'], 
    RETURNS => DESCRIPTOR( 
       id integer, 
       name varchar 
    ), 
    CODE => $$ 
      LONG ~~~~ CODE 
    $$ 
));

We want to store and reuse it!



Scripting PTF
Overview

SELECT 
  * 
FROM 
  table(hive.system.py_file_query( 
    FILES => ARRAY['/PATH/TO/READ'], 
    RETURNS => DESCRIPTOR( 
       id integer, 
       name varchar 
    ), 
    CODE => $$ 
      LONG ~~~~ CODE 
    $$ 
));

CREATE SCRIPT 'parse_access_log' 
returns ( 
  id integer, 
  name varchar 
) 
AS $$ 
  LONG ~~~~ CODE 
$$
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Scripting PTF
Implementation - Extends SQL

CREATE (OR REPLACE)? 
        SCRIPT name=string 
        RETURNS '(' tableElement (',' tableElement)* ')' 
        AS script=function_body    #createOrReplaceScript | 
DROP SCRIPT name=string            #dropScript | 
SHOW SCRIPTS                       #showScripts



Scripting PTF
Implementation - Storage Logic

Coordinator Node

Trino Coordinator

/PATH/TO/STORE/SCRIPTS

parse_access_log

parse_some_log

CREATE SCRIPT 'parse_access_log' 
returns ( 
  id integer, 
  name varchar 
) 
AS $$ 
  LONG ~~~~ CODE 
$$



Scripting PTF
Implementation - Transformation

Coordinator Node

Trino Coordinator

/PATH/TO/STORE/SCRIPTS

parse_access_log

parse_some_log

SELECT 
  * 
FROM 
  table(hive.system.py_file_query( 
    FILES => ARRAY['/PATH/TO/READ'], 
    SCRIPT => ‘parse_access_log’ 
));

SELECT 
  * 
FROM 
  table(hive.system.py_file_query( 
    FILES => ARRAY['/PATH/TO/READ'], 
    RETURNS => DESCRIPTOR( 
       id integer, 
       name varchar 
    ), 
    CODE => $$ 
      LONG ~~~~ CODE 
    $$ 
));



What’s next

Easy Debug

Improve Predicate

Improve Split Generation
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