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Introduction: Why PostgreSQL
Administration Matters
At 3:47 a.m. on a Tuesday, a production database server began to grind to a
halt. The application was still accepting connections, but every query took ten
seconds instead of ten milliseconds. The error logs showed repeated “could
not extend file” messages, and the monitoring dashboard told the real story:
disk usage had climbed to 97 percent.

The root cause turned out to be a combination of three things that should
have been obvious to anyone who knew PostgreSQL well. First, autovacuum
had been disabled during a migration six months earlier and never re-enabled.
Second, a high-update tablewith no customvacuumsettingswas accumulating
dead tuples at an alarming rate. Third, the database administrator had not set
up a monitoring alert for disk space, so nobody noticed until the application
started failing.

Three hours of emergency work, two panicked Slack messages, and a lot
of VACUUM FULL later, the system was back to normal. The PostgreSQL data
directorywas bloatedwith dead row versions that could no longer be reclaimed
by standard vacuuming because there simply was no free disk space to play
with. The team learned a lesson that costs real money: PostgreSQL is not a
database you can set up and walk away from.

This book exists to prevent that three in the morning.

PostgreSQL is arguably the most advanced open-source relational database
in the world. It has been under active development since 1986, and its
codebase reflects decades of careful engineering. It supports complex queries,
concurrent transactions, foreign keys, triggers, views, and stored procedures.
It runs on every major operating system and cloud platform. It is free and open
source under a permissive license. By almost any metric, it is an excellent
choice for production workloads ranging from small applications to systems
handling millions of transactions per day.

But PostgreSQL’s defaults are conservative. The database is designed to be
safe and reliable out of the box, which means it trades performance for cor-
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rectness in ways that can surprise administrators who are used to proprietary
databaseswithmore aggressive default settings. A freshly installed PostgreSQL
instance will not deliver optimal performance without configuration. It re-
quires understanding of how its internals work: how processes communicate
through shared memory, how MVCC manages concurrent visibility, how the
write-ahead log ensures durability, and how autovacuum keeps tables healthy.

This book takes you from that first installation through production-grade
operations. It is structured so that you can read it sequentially as a complete
course in PostgreSQL administration, or dip into individual chapters when
you need to solve a specific problem. Each chapter builds on the concepts
introduced earlier, but you should be able to find practical answers without
reading every word.

Here is what you will learn, in broad strokes:

How PostgreSQL works under the hood. Chapter 1 demystifies the ar-
chitecture. You will understand why PostgreSQL creates a new operating
system process for each connection, how background processes coordinate
to keep the database running, and why MVCC means that updates never truly
delete rows until vacuum runs. This understanding is not academic. It directly
informs every configuration decision you will make later.

How to install and configure PostgreSQL properly. Chapter 2 covers
installation from packages and source, initializing a cluster, and setting up the
foundational configuration files. Chapter 3 goes deep into security: authenti-
cation methods, SSL/TLS setup, role design, and row-level security. Chapter 4
is a thorough exploration of postgresql.conf parameters, explaining what each
one does and how to tune it for your workload.

How to protect your data. Chapter 5 covers backup strategies from pg_-
dump logical backups through pg_basebackup physical backups to continuous
WAL archiving and point-in-time recovery. A backup that has not been tested
is not a backup. This chapter includes procedures for actually performing
restores so you can verify your strategy works when you need it.

How to scale reads and ensure availability. Chapter 6 covers streaming
replication and logical replication, the two built-in mechanisms for copying
data between servers. Chapter 7 takes this further into high-availability
territory, covering Patroni for automated failover, PgBouncer for connection
pooling, and HAProxy with Keepalived for load balancing and virtual IP man-
agement.
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How to make queries fast. Chapters 8 and 9 are the heart of performance
tuning. You will learn to read EXPLAIN output like a diagnostician reads an X-
ray, choose the right index type for your query patterns, and tune memory and
I/O parameters for your specific workload. Real examples from production
systems show how small changes in configuration can yield dramatic improve-
ments.

How to keep PostgreSQL healthy over time. Chapter 10 covers mainte-
nance: autovacuum mechanics, transaction ID wraparound prevention, bloat
detection, and statistics collection. These are the tasks that prevent the slow
degradation that plagues databases left unattended.

How to extend PostgreSQL’s capabilities. Chapter 11 covers declarative
partitioning for managing large tables, essential built-in extensions like pg_-
stat_statements and pg_cron, and specialized extensions including pgvector
for vector similarity search, TimescaleDB for time-series data, and PostGIS for
geospatial queries. It also covers new features in PostgreSQL 18, including
virtual generated columns, the uuidv7() function, and temporal constraints.

How to automate and modernize. Chapter 12 covers automation with
Ansible and Terraform, managed PostgreSQL services on AWS RDS, Azure
Database for PostgreSQL, and Google Cloud SQL, and upgrade strategies from
minor to major version migrations using pg_upgrade and logical replication.

Throughout the book, you will find practical exercises labeled as hands-
on labs. These are designed to be run against a local PostgreSQL installation
so you can practice the skills you are learning. The code examples use
PostgreSQL 18 syntax where it differs from PostgreSQL 17, with notes about
version compatibility.

This book assumes you have basic SQL knowledge and some familiarity with
Linux system administration. You do not need prior database administration
experience, but you should be comfortable reading and writing SQL queries
and navigating a Unix-like command line. Where the book introduces new
concepts, it explains them in plain language before moving to more advanced
material.

PostgreSQL has a reputation for being reliable and standards-compliant,
and that reputation is earned. But reliability at scale requires active admin-
istration. The goal of this book is to give you the knowledge and confidence
to manage PostgreSQL in production with the same rigor that its developers
bring to every release.
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Let us begin.
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