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Preface

This book is the official documentation of Postgres Pro Standard. It has been written by the Postgres
Pro developers, PostgreSQL community, and other volunteers in parallel to the development of the Post-
greSQL and Postgres Pro software. It describes all the functionality that the current version of Postgres
Pro officially supports.

To make the large amount of information about Postgres Pro manageable, this book has been organized
in several parts. Each part is targeted at a different class of users, or at users in different stages of their
Postgres Pro experience:

e PartIis an informal introduction for new users.

e Part Il documents the SQL query language environment, including data types and functions, as well
as user-level performance tuning. Every Postgres Pro user should read this.

» Part III describes the installation and administration of the server. Everyone who runs a Postgres
Pro server, be it for private use or for others, should read this part.

» Part IV describes the programming interfaces for Postgres Pro client programs.

* Part V contains information for advanced users about the extensibility capabilities of the server.
Topics include user-defined data types and functions.

e Part VI contains reference information about SQL commands, client and server programs. This part
supports the other parts with structured information sorted by command or program.

e Part VII contains assorted information that might be of use to Postgres Pro developers.

1. What Is Postgres Pro Standard?

Postgres Pro Standard is an object-relational database management system (ORDBMS), developed by
Postgres Professional in the Postgres Pro fork of PostgreSQL, which is in turn based on POSTGRES,
Version 4.2, developed at the University of California at Berkeley Computer Science Department. POST-
GRES pioneered many concepts that only became available in some commercial database systems much
later.

Postgres Pro Standard runs on all major Linux operating systems. Like PostgreSQL, Postgres Pro Stan-
dard is ACID-compliant.

Both PostgreSQL and Postgres Pro Standard support a large part of the SQL standard and offer many
modern features:

* complex queries

» foreign keys

* triggers

* updatable views

* transactional integrity

e multiversion concurrency control

Besides, PostgreSQL and Postgres Pro can be extended by the user in many ways, for example by adding
new

e data types

» functions

* operators

* aggregate functions

* index methods

* procedural languages
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2. Difference between Postgres Pro Standard and Post-
greSQL

Postgres Pro provides the most actual PostgreSQL version with some additional patches applied and
extensions added. It includes new features developed by Postgres Professional, as well as third-party
patches already accepted by the PostgreSQL community for the upcoming PostgreSQL versions. Post-
gres Pro Standard users thus have early access to important features and fixes.

Note

Postgres Pro Standard is provided under the following license: https://postgrespro.com/prod-
ucts/postgrespro/eula. Make sure to review the license terms before downloading Postgres Pro
Standard.

Postgres Pro Standard provides the following enhancements over PostgreSQL.:

Improved deadlock detection mechanism that does not cause performance degradation.

Better planning speed and accuracy for various query types.

Reduced memory consumption in complex queries that involve multiple tables.

Displaying planning time in the output of the auto explain module.

NUL byte replacement with the specified ASCII code while loading data using the copy FrROM com-
mand. (See nul byte replacement on import parameter description.)

'"\u0000"' character replacement with the specified unicode character when calling a function pro-
cessing JSONB (See unicode nul character replacement in jsonb parameter description.)

PTRACK implementation, which enables pg probackup to track page changes on the fly when cre-
ating incremental backups.

Support for reading pg_control of previous PostgreSQL/Postgres Pro major versions by pgpro con-
troldata.

Cluster compatibility verification, which allows you to determine whether the current Postgres Pro
version is compatible with the specified cluster and identify all parameters that can affect the com-
patibility without starting the cluster. (See pgpro controldata and -z option of postgres.)

Unified structure of binary installation packages across all Linux distributions, which facilitates mi-
gration between them and allows installing PostgreSQL-based products side by side, without any
conflicts. (See Chapter 16.)

Operation log, which stores information about system events such as an upgrade, execution of

pg resetwal and so on, which is highly useful for vendor's technical support. Recording to the
operation log is only done at the system level, and SQL functions are used to read it. (See Sec-

tion 9.27.11.)

Advanced authentication policies that provide effective password management and access control.
(See CREATE PROFILE and ALTER ROLE).

Built-in data security mechanisms that enable sanitizing an object by filling it with zeroes before
deletion. Zeroing can be done before purging files in external memory and removing outdated row
versions (page vacuum), freeing RAM, and deleting or overwriting WAL files. (Certified edition on-
ly.)

Statistics about vacuuming tables, indexes and databases in system views.

Predefined roles, which allow creating tablespaces and managing profiles without superuser rights.
Getting information on crashes of a backend, which is enabled by the crash info configuration para-
meter and controlled by more of them.

Optimized memory consumption during selectivity estimation for each array element.

The experimental feature that enables the parallel query execution mechanism for queries that in-
volve at least one temporary table. This feature is useful for 1C. (See enable parallel temptables
parameter description.)

Estimating the cost of flushing temporary table pages to disk. This feature is useful for 1C. (See
write page cost parameter description.)

Enabling transformation of ANY subqueries into LATERAL joins. (See enable any to lateral transfor-
mation parameter description.)
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Postgres Pro Standard also includes the following additional modules and applications:

* aqgo extension for adaptive query optimization.

e auto dump module that collects data on long-running and problematic queries and reproduces
these problems for troubleshooting.

* daterange inclusive extension, which allows you to include the upper bound of a time range in the
output.

* dump stat module that allows to save and restore database statistics when dumping/restoring the
database.

« fasttrun module that provides transaction-unsafe function to truncate temporary tables without
growing pg_class Size.

» fulleq module that provides additional equivalence operator for compatibility with Microsoft SQL
Server.

¢ hunspell-dict module that provides dictionaries for several languages.

* hypopg extension, which provides support for hypothetical indexes in Postgres Pro.

* jsquery module that provides a specific language for effective index-supported querying of JSONB
data.

» ldap2pg utility that automates the creation, update, and removal of Postgres Pro roles and users
from an enterprise directory.

¢ mamonsu monitoring service, which is implemented as a Zabbix agent.

 mchar module that provides additional data type for compatibility with Microsoft SQL Server.

* online analyze module that provides a set of changes to immediately update statistics after INSERT,
UPDATE, DELETE Or SELECT INTO operations applied for affected tables.

* pgbadger application that rapidly analyzes Postgres 