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getting data 

in SQL context 

combined 

with PL/SQL logic
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using metadata 

for 

building Queries
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Alternatives_
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SQL Query on Table

Alternatives

▪ advantage

▪ for simple queries fastest way to develop

▪ disadvantages

▪ Logic not reuseable

▪ structure of tables must be known

▪ complex scenarios mixing up query and 

application logic

▪ No “metadata” use inside “standard SQL”
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SQL Query on Views

Alternatives

▪ advantages

▪ data relation encapsulated view

▪ reuseable

▪ complexity partly manageable

▪ disadvantages

▪ complex scenarios mixing up query and application logic

▪ plsql and sql mixing can be difficult to read

▪ no Metadata
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Materialized Views

Alternatives

▪ advantages

▪ relations over many tables persistently saved

▪ bring data from different sources together

▪ good for interface usage

▪ can be timesaving during query

▪ disadvantages

▪ only readable

▪ another data structure

▪ no choice for huge data (not normalized)

▪ no “live” data
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Temporary Table

Alternatives

▪ advantages

▪ bring data from different sources together

▪ no need to clear (only persistent in session)

▪ good for temporary usage

▪ disadvantages

▪ needs to be fulfilled in every session

▪ another data structure

▪ no choice for huge data

▪ no “live” data

▪ Not useable combined with APEX
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SQL Query with using Analytic Functions

Alternatives

▪ advantage

▪ fastest way aggregating data in SQL

▪ parallelism 

▪ disadvantages

▪ Logic not reuseable

▪ structure of tables must be known

▪ Limited to predefined functions 
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SQL Macros

Alternatives

▪ Scalar Expressions
▪ select, where and having

▪ Table Expressions
▪ from

▪ advantages
▪ define your own “analytic function”

▪ logic reuseable

▪ disadvantages
▪ for single column values -> scalar
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create or replace function f_calculate_vat(pi_value number)

  return varchar2 sql_macro(scalar)

is

begin

  return q'{ pi_value * 0.19 }';

end; /

create or replace function f_salary_by_dept 

return varchar2 sql_macro(table)

is

begin

  return q'{

    select deptno, sum(sal) as salary_total

    from   emp 

    group by deptno

  }';

end;

/



“standard” Table Function

Alternatives

▪ advantages
▪ query “complex” livedata

▪ combine data and logic

▪ readable code

▪ disadvantages
▪ only readable data

▪ another data structure

▪ overhead in code

▪ Index not in use
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Pipeline Table Function

Alternatives

▪ advantages
▪ query “complex” livedata

▪ faster than table function

▪ less memory (PGA) usage

▪ combine data and logic

▪ readable code

▪ disadvantages
▪ only readable data

▪ another data structure

▪ “small” overhead in code

▪ Index not in use
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Focus on 

Pipeline Table Functions 

used in 

SQL context
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“standard” Table Function

Basics

▪ define a type for a single row

▪ define a type as table

▪ define a function returning 

the table type

▪ defined for PL/SQL usage
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create or replace type id_description_t force as object

(

  id           number,

  description varchar2(50)

); /

create or replace force type id_descriptions_t as table of id_description_t;

/

create or replace function tf_get_id_desc(i_rows in number) 

return id_descriptions_t as

  l_table id_descriptions_t := id_descriptions_t();

begin

  for i in 1 .. i_rows

  loop

    l_table.extend;

    l_table(l_table.last) := id_description_t(i, 'Row ' || i);

  end loop;

  return l_table;

end;

/



“standard” Table Function

Basics

▪ since Oracle 12.2 the query does not need 

table before your table function

select * from table(tf_get_id_desc(i_rows => 5))

▪ except for functions without parameters which are 

called like:

select * from table(tf_get_id_desc)
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create or replace type id_description_t force as object

(

  id           number,

  description varchar2(50)

); /



“Pipeline” Table Function

Basics

▪ less code

▪ better performance

▪ subsequent processing 

before all rows processed

▪ “empty” return

▪ defined for SQL usage
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create or replace function ptf_id_descriptions(i_rows in number) 

return id_descriptions_t

  pipelined as

begin

  for i in 1 .. i_rows

  loop

    pipe row(id_description_t(I, 'Row ' || i));

  end loop;

  return;

end;

/



Type as Object or Record?

Basics

▪ standalone type “as object”

▪ for reuse in different packages

▪ creating type as part of a package “is record”

▪ for use only in this package or table function

▪ shadow types are created by oracle

▪ define a standard in your project
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Table Function Pipeline Table Function

Basics
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create or replace function ptf_id_descriptions(i_rows in number) 

return id_descriptions_t pipelined as

begin

  for i in 1 .. i_rows

  loop

    pipe row(id_description_t(I, 'Row ' || i));

  

  end loop;

  return;

end;

/

create or replace function tf_get_id_desc(i_rows in number) 

return id_descriptions_t as

  l_table id_descriptions_t := id_descriptions_t();

begin

  for i in 1 .. i_rows

  loop

    l_table.extend;

    l_table(l_table.last) := id_description_t(i, 'Row ' || i);

  end loop;

  return l_table;

end;

/



Best Practices (1)

Basics

▪ use CREATE or REPLACE

▪ use FORCE for object types

▪ NAMING Guidelines

▪ types   => …_t

▪ table function  => tf_...

▪ pipeline table function => ptf_...
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create or replace type id_description_t force as object

(

  id           number,

  description varchar2(50)

); /

create or replace force type id_descriptions_t as table of id_description_t;

/

create or replace function tf_get_id_desc(i_rows in number) 

return id_descriptions_t as

   …

end;

/



Best Practices (2)

Basics

▪ define table function inside PACKAGEs

▪ no single function (or procedure)

▪ use named Syntax

▪ Parameters can’t be mixed up

▪ Adding new attributes inside 

type won’t affect code negative
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Performance_
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Context Switch

Performance

▪ Every switch between SQL and PL/SQL 

Interpreter costs

▪ If possible, call further information 

in one Query
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Deterministic

Performance

▪ Deterministic in an attribute

for PL/SQL functions

▪ Return Value relies only on Input

▪ same Input results in same return

▪ Caching works only in SQL
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Combination and Optimizer

Performance

▪ Never combine table function and 

pipeline table function you are losing 

both advantages and you get all 

disadvantages

▪ Table Functions are Black Boxes for 

Oracle Optimizer

▪ Optimizer estimates block size in 

execution plan

▪ Don’t use table function for small data with 

performance needs
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Result Cache

Performance

▪ not supported
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Error Handling_
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no data needed

Error Handling

▪ Problem

1. query data with table function

2. filter data afterwards in where clause

▪ Solution

1. filter with in-Parameter

2. use exception handling
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ORA-06548: no more rows needed



APEX_
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List of Value

APEX

▪ Source Type SQL Query needed

▪ Sort in your Table Function Query

▪ Additional columns for Popup LOV

▪ attention: Filtering works by adding WHERE
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Interactive Report

APEX

▪ Source Type SQL Query

▪ Filtering

▪ adds WHERE clause

▪ fires every time filter is adjusted

▪ Combine Pipeline Table function with 

APEX Collections for IR with heavy 

usage
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Interactive Report

APEX

▪ Optimizer Hints “in APEX”

▪ APEX$USE_OFFSET_PAGINATION

▪ APEX$USE_ROWNUM_PAGINATION

▪ APEX$USE_NO_PAGINATION

▪ APEX$USE_NO_BULK_FETCH

▪ APEX$USE_NO_GROUPING_SETS
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Conclusion_
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1. Scenario

Historical + App Data

Conclusion

▪ Historical Data

▪ Application Data

▪ Results in a user-friendly 

Output who changed what 

attribute when
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2. Scenario

Metadata & User rights

Compare Changes

Conclusion

▪ Metadata for your Tables

▪ Relation between Tables

▪ User and Group Relations

▪ Relation between Groups 

and Data columns

Table Functions at it's best 39

• Username

• Group

• Group

• Field

• Table

• FK 
Column

• Table

• Column

• LOV Info

Field 
Metadata

Table 
Metadata

User 
Group

Group 
Field



Use when Don’t use when

Conclusion for using Pipeline Table Function

▪ Read data

▪ mixing up PL/SQL and SQL

▪ SQL getting to complex

▪ Amount of context switches 

is not too high

▪ In simple PL/SQL context

▪ when amount of data is 

very low (100- rows) or very 

high (10k+ rows)

▪ Components are able to 

work with PTF (no extra 

WHERE)
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Some useful links

Conclusion

▪ Steven Feuerstein - https://blogs.oracle.com/connect/post/pipelined-table-functions

▪ Steven Feuerstein - https://www.youtube.com/watch?v=YNAdK3jqmEg 

▪ Oracle Base - https://oracle-base.com/articles/misc/pipelined-table-functions

▪ Jürgen Sieben - https://www.informatik-aktuell.de/entwicklung/programmiersprachen/oracle-

pl/sql-deterministische-funktionen-oder-result-cache.html  
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Please fill in your

evaluations
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