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in Practice

Presented by Lukas Fittl



● Plan Monitoring - pg_stat_plans 
● Plan Control - pg_hint_plan vs pg_plan_advice 
● Plan Management - hint table vs pg_stash_advice 

+ 
● New in pganalyze: Inefficient Index Use insights

2

Agenda for today



Plan Monitoring
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Query Plans 
can change over time
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Let's start with a simple query: 

SELECT databases.*
FROM databases
WHERE
  databases.server_id = $1
  AND databases.hidden = $2
ORDER BY databases.id ASC
LIMIT $3
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Query Plans can change over time



Sometimes we get a good plan: 

 Limit  (cost=137.54..137.55 rows=4 width=152) (actual time=0.029..0.029 rows=2 loops=1)
   ->  Sort  (cost=137.54..137.55 rows=4 width=152) (actual time=0.028..0.028 rows=2 loops=1)
         Sort Key: id
         Sort Method: quicksort  Memory: 25kB
         ->  Index Scan using index_databases_on_server_id_and_datname on databases  
(cost=0.56..137.50 rows=4 width=152) (actual time=0.018..0.023 rows=2 loops=1)
               Index Cond: (server_id = 'XXX'::uuid)
               Filter: (NOT hidden)
               Rows Removed by Filter: 3
 Planning Time: 0.096 ms
 Execution Time: 0.046 ms
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Query Plans can change over time



And sometimes we get a bad plan: 

 Limit  (cost=1000.58..18048.33 rows=1000 width=152) (actual time=537.544..539.169 rows=1 
loops=1)
   ->  Gather Merge  (cost=1000.58..162851.91 rows=9494 width=152) (actual time=537.543..539.167 
rows=1 loops=1)
         Workers Planned: 2
         Workers Launched: 2
         ->  Parallel Index Scan using databases_pkey on databases  (cost=0.56..160756.04 
rows=3956 width=152) (actual time=368.390..535.075 rows=0 loops=3)
               Filter: ((NOT hidden) AND (server_id = 'YYY'::uuid))
               Rows Removed by Filter: 982622
 Planning Time: 0.088 ms
 Execution Time: 539.213 ms
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Query Plans can change over time



Reasons for bad plans suddenly appearing: 

• Different input values change selectivity 
• ANALYZE changed the table statistics 
• Table data changed 
• Indexes changed 
• Postgres version upgrades (rare, but it happens!)
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Query Plans can change over time



We can't run (and look at) 
EXPLAIN on every single query. 

Plan Statistics are about capturing what happens 
over time, so we can proactively identify bad plans.
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Query Plans can change over time



"I’m a huge fan of Postgres. This one is “user error”, but we still got 
bit pretty hard. 
 
A query plan changed, on a frequently-run query (~1k/sec) on a 
large table (~2B rows) without warning. Went from sub-millisecond 
to multi-second. 
 
The PG query planner is generally very good, but also very opaque." 
- Scott Hardy on Hacker News (2021)
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Query Plans can change over time

http://Scott%20Hardy%20on%20Hacker%20News%20(2021)


How to capture 
plan statistics
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Query ID 
Differentiates by query structure. 

Plan ID 
Differentiates by plan shape.
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How to capture plan statistics



Plan Shape 
~ EXPLAIN (COSTS OFF) 

Seq Scan on users
   Filter: (lower((email)::text) = '...'::text) 
 
vs 
 
 Bitmap Heap Scan on users
   Recheck Cond: (lower((email)::text) = '...'::text)
   ->  Bitmap Index Scan on index_users_lower_email
         Index Cond: (lower((email)::text) = '...'::text)

13

How to capture plan statistics



Plan IDs let us track plan usage over time 
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How to capture plan statistics



This is not a new idea.
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How to capture plan statistics



The old pg_stat_plans 
is unmaintained. 

There are open-source alternatives, 
but they have high overhead.
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How to capture plan statistics



17

How to capture plan statistics

Calculates the EXPLAIN text for every execution to hash it for the plan ID 
~20% overhead in some cases

pg_store_plans 
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How to capture plan statistics

pg_store_plans 
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How to capture plan statistics

pg_stat_monitor 

Calculates the EXPLAIN text for every execution to hash it for the plan ID 
(if enabled)
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How to capture plan statistics

pg_stat_monitor 
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How to capture plan statistics

In 2024, AWS launched 
aurora_plan_stats for Aurora 
(but it has some scaling problems) 
 
And Microsoft has plan IDs 
in Query Store for Azure Postgres 
(but its not documented how it works)



Can Postgres 
do better here?
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Low-overhead Plan IDs
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Low-overhead Plan IDs

Plan ID calculation must be fast 
It should happen with every 
planning cycle.
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Low-overhead Plan IDs

ExplainPrintPlan + hash(big text)
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Low-overhead Plan IDs

ExplainPrintPlan + hash(big text)
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Low-overhead Plan IDs

We need a tree walk + "jumble" 
 
Query ID = Walk post parse-analysis trees 
    Plan ID = Walk plan tree
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This is not 
trivial.  

e.g. Index Quals are "Usually" 
OpExpr 
(but could be any node, and we 
want to make a hash of it) 

Because of expressions 
in plan trees
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We can maintain 
"what is significant" 
on the plannodes.h 
structs

Extensions have to do 
some extra legwork
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Low-overhead Plan IDs

In Postgres 18, we started effort to define what 
a "Plan ID" could be in upstream Postgres
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Low-overhead Plan IDs

No in-core Plan ID work has been 
committed (yet). 

But we did get a related 
improvement in Postgres 18 
we can build on.
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Low-overhead Plan IDs

PG18: Allow plugins to set a 64-bit plan identifier in 
PlannedStmt

In Postgres 18, you can now write an extension that sets 
PlannedStmt.planId in a planner_hook, and then uses it in 
ExecutorFinish_hook to track statistics.

https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=2a0cd38da5ccf70461c51a489ee7d25fcd3f26be
https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=2a0cd38da5ccf70461c51a489ee7d25fcd3f26be
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Low-overhead Plan IDs

PG18: Introduce pluggable APIs for Cumulative Statistics

We got one other key improvement in PG 18: 
Pluggable cumulative statistics

https://git.postgresql.org/gitweb/?p=postgresql.git;a=commit;h=7949d9594582ab49dee221e1db1aa5401ace49d4


A new pg_stat_plans

34



35

A new pg_stat_plans

Initially released in September 2025:

https://github.com/pganalyze/pg_stat_plans
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A new pg_stat_plans

And now no longer marked experimental:
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A new pg_stat_plans

Overhead is noticeably lower than existing extensions 
(higher is better) 
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A new pg_stat_plans

Cumulative statistics on which query ID used which plan, 
how often (calls), and how long it took (total_exec_time). 

SELECT * FROM pg_stat_plans;  

 
-[ RECORD 1 ]---+----------------------------------------------------------------------------------------------------------------------------
userid          | 10
dbid            | 16391
toplevel        | t
queryid         | -2322344003805516737
planid          | -1865871893278385236
calls           | 1
total_exec_time | 0.047708
plan            | Limit                                                                                                                      +
                |   ->  Sort                                                                                                                 +
                |         Sort Key: database_stats_35d.frozenxid_age DESC                                                                    +
                |         ->  Bitmap Heap Scan on database_stats_35d_20250514 database_stats_35d                                             +
                |               Recheck Cond: (server_id = '00000000-0000-0000-0000-000000000000'::uuid)                                     +
                |               Filter: ((frozenxid_age IS NOT NULL) AND (collected_at = '2025-05-14 14:30:00'::timestamp without time zone))+
                |               ->  Bitmap Index Scan on database_stats_35d_20250514_server_id_idx                                           +
                |                     Index Cond: (server_id = '00000000-0000-0000-0000-000000000000'::uuid)



39

A new pg_stat_plans

SELECT * FROM pg_stat_plans;  

 
-[ RECORD 1 ]---+----------------------------------------------------------------------------------------------------------------------------
userid          | 10
dbid            | 16391
toplevel        | t
queryid         | -2322344003805516737
planid          | -1865871893278385236
calls           | 1
total_exec_time | 0.047708
plan            | Limit                                                                                                                      +
                |   ->  Sort                                                                                                                 +
                |         Sort Key: database_stats_35d.frozenxid_age DESC                                                                    +
                |         ->  Bitmap Heap Scan on database_stats_35d_20250514 database_stats_35d                                             +
                |               Recheck Cond: (server_id = '00000000-0000-0000-0000-000000000000'::uuid)                                     +
                |               Filter: ((frozenxid_age IS NOT NULL) AND (collected_at = '2025-05-14 14:30:00'::timestamp without time zone))+
                |               ->  Bitmap Index Scan on database_stats_35d_20250514_server_id_idx                                           +
                |                     Index Cond: (server_id = '00000000-0000-0000-0000-000000000000'::uuid)

Plan ID calculated with tree walk after planning 
+ copying code from Postgres 
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A new pg_stat_plans

SELECT * FROM pg_stat_plans;  

 
-[ RECORD 1 ]---+----------------------------------------------------------------------------------------------------------------------------
userid          | 10
dbid            | 16391
toplevel        | t
queryid         | -2322344003805516737
planid          | -1865871893278385236
calls           | 1
total_exec_time | 0.047708
plan            | Limit                                                                                                                      +
                |   ->  Sort                                                                                                                 +
                |         Sort Key: database_stats_35d.frozenxid_age DESC                                                                    +
                |         ->  Bitmap Heap Scan on database_stats_35d_20250514 database_stats_35d                                             +
                |               Recheck Cond: (server_id = '00000000-0000-0000-0000-000000000000'::uuid)                                     +
                |               Filter: ((frozenxid_age IS NOT NULL) AND (collected_at = '2025-05-14 14:30:00'::timestamp without time zone))+
                |               ->  Bitmap Index Scan on database_stats_35d_20250514_server_id_idx                                           +
                |                     Index Cond: (server_id = '00000000-0000-0000-0000-000000000000'::uuid)

Plan Text stored in Dynamic Shared Memory, 
not a file on disk. Optionally compressed with zstd.
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A new pg_stat_plans

Compression of plan texts is important - EXPLAIN output can be large!
Limit
  ->  Sort
        Sort Key: servers.integrated_explain DESC, servers.integrated_log_insights DESC, servers.last_snapshot_at, servers.last_test_snapshot_at
        ->  Index Scan using unique_servers_organization_id_system_columns on servers
              Index Cond: (organization_id = '...'::uuid)
              Filter: ((ANY (organization_id = (hashed SubPlan 1).col1)) OR (ANY (id = (hashed SubPlan 2).col1)) OR (ANY (id = (hashed SubPlan 3).col1)))
              SubPlan 1
                ->  Nested Loop
                      Join Filter: (organization_role_assignments.organization_role_id = organization_roles.organization_role_id)
                      ->  Nested Loop
                            ->  Hash Join
                                  Hash Cond: (organization_role_assignments.organization_membership_id = organization_memberships.organization_membership_id)
                                  ->  Seq Scan on organization_role_assignments
                                  ->  Hash
                                        ->  Seq Scan on organization_memberships
                                              Filter: ((deleted_at IS NULL) AND accepted AND (user_id = 1))
                            ->  Index Scan using unique_organization_role_permissions_role_id on organization_permissions
                                  Index Cond: (organization_role_id = organization_role_assignments.organization_role_id)
                                  Filter: view
                      ->  Index Only Scan using organization_roles_pkey on organization_roles
                            Index Cond: (organization_role_id = organization_permissions.organization_role_id)
              SubPlan 2
                ->  Nested Loop
                      ->  Nested Loop
                            Join Filter: (organization_role_assignments_1.organization_role_id = organization_permissions_1.organization_role_id)
                            ->  Seq Scan on organization_permissions organization_permissions_1
                                  Filter: (view AND (server_id IS NOT NULL))
                            ->  Materialize
                                  ->  Hash Join
                                        Hash Cond: (organization_role_assignments_1.organization_membership_id = organization_memberships_1.organization_membership_id)
                                        ->  Seq Scan on organization_role_assignments organization_role_assignments_1
                                        ->  Hash
                                              ->  Seq Scan on organization_memberships organization_memberships_1
                                                    Filter: ((deleted_at IS NULL) AND accepted AND (user_id = 1))
                      ->  Index Only Scan using organization_roles_pkey on organization_roles organization_roles_1
                            Index Cond: (organization_role_id = organization_role_assignments_1.organization_role_id)
              SubPlan 3
                ->  Nested Loop
                      ->  HashAggregate
                            Group Key: organization_permissions_2.database_id
                            ->  Nested Loop
                                  ->  Nested Loop
                                        ->  Hash Join
                                              Hash Cond: (organization_role_assignments_2.organization_role_id = organization_permissions_2.organization_role_id)
                                              ->  Seq Scan on organization_role_assignments organization_role_assignments_2
                                              ->  Hash
                                                    ->  Seq Scan on organization_permissions organization_permissions_2
                                                          Filter: (view AND (database_id IS NOT NULL))
                                        ->  Index Scan using organization_memberships_pkey on organization_memberships organization_memberships_2
                                              Index Cond: (organization_membership_id = organization_role_assignments_2.organization_membership_id)
                                              Filter: ((deleted_at IS NULL) AND accepted AND (user_id = 1))
                                  ->  Index Only Scan using organization_roles_pkey on organization_roles organization_roles_2
                                        Index Cond: (organization_role_id = organization_role_assignments_2.organization_role_id)
                      ->  Index Scan using databases_pkey on databases
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A new pg_stat_plans

Compression of plan texts is important - EXPLAIN output can be large!
Limit
  ->  Sort
        Sort Key: servers.integrated_explain DESC, servers.integrated_log_insights DESC, servers.last_snapshot_at, servers.last_test_snapshot_at
        ->  Index Scan using unique_servers_organization_id_system_columns on servers
              Index Cond: (organization_id = '...'::uuid)
              Filter: ((ANY (organization_id = (hashed SubPlan 1).col1)) OR (ANY (id = (hashed SubPlan 2).col1)) OR (ANY (id = (hashed SubPlan 3).col1)))
              SubPlan 1
                ->  Nested Loop
                      Join Filter: (organization_role_assignments.organization_role_id = organization_roles.organization_role_id)
                      ->  Nested Loop
                            ->  Hash Join
                                  Hash Cond: (organization_role_assignments.organization_membership_id = organization_memberships.organization_membership_id)
                                  ->  Seq Scan on organization_role_assignments
                                  ->  Hash
                                        ->  Seq Scan on organization_memberships
                                              Filter: ((deleted_at IS NULL) AND accepted AND (user_id = 1))
                            ->  Index Scan using unique_organization_role_permissions_role_id on organization_permissions
                                  Index Cond: (organization_role_id = organization_role_assignments.organization_role_id)
                                  Filter: view
                      ->  Index Only Scan using organization_roles_pkey on organization_roles
                            Index Cond: (organization_role_id = organization_permissions.organization_role_id)
              SubPlan 2
                ->  Nested Loop
                      ->  Nested Loop
                            Join Filter: (organization_role_assignments_1.organization_role_id = organization_permissions_1.organization_role_id)
                            ->  Seq Scan on organization_permissions organization_permissions_1
                                  Filter: (view AND (server_id IS NOT NULL))
                            ->  Materialize
                                  ->  Hash Join
                                        Hash Cond: (organization_role_assignments_1.organization_membership_id = organization_memberships_1.organization_membership_id)
                                        ->  Seq Scan on organization_role_assignments organization_role_assignments_1
                                        ->  Hash
                                              ->  Seq Scan on organization_memberships organization_memberships_1
                                                    Filter: ((deleted_at IS NULL) AND accepted AND (user_id = 1))
                      ->  Index Only Scan using organization_roles_pkey on organization_roles organization_roles_1
                            Index Cond: (organization_role_id = organization_role_assignments_1.organization_role_id)
              SubPlan 3
                ->  Nested Loop
                      ->  HashAggregate
                            Group Key: organization_permissions_2.database_id
                            ->  Nested Loop
                                  ->  Nested Loop
                                        ->  Hash Join
                                              Hash Cond: (organization_role_assignments_2.organization_role_id = organization_permissions_2.organization_role_id)
                                              ->  Seq Scan on organization_role_assignments organization_role_assignments_2
                                              ->  Hash
                                                    ->  Seq Scan on organization_permissions organization_permissions_2
                                                          Filter: (view AND (database_id IS NOT NULL))
                                        ->  Index Scan using organization_memberships_pkey on organization_memberships organization_memberships_2
                                              Index Cond: (organization_membership_id = organization_role_assignments_2.organization_membership_id)
                                              Filter: ((deleted_at IS NULL) AND accepted AND (user_id = 1))
                                  ->  Index Only Scan using organization_roles_pkey on organization_roles organization_roles_2
                                        Index Cond: (organization_role_id = organization_role_assignments_2.organization_role_id)
                      ->  Index Scan using databases_pkey on databases

4727 B uncompressed                            (~2,000 entries in 10MB shared memory) 
855 B compressed zstd                           (~12,000 entries in 10MB shared memory) 
602 B compressed zstd + dictionary (~17,000 entries in 10MB shared memory)
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A new pg_stat_plans

SELECT * FROM pg_stat_plans_activity;

 
  pid  |       plan_id        |                                                          plan                                                          
-------+----------------------+------------------------------------------------------------------------------------------------------------------------
 83994 | -5449095327982245076 | Merge Join                                                                                                            +
       |                      |   Merge Cond: ((a.datid = p.dbid) AND (a.usesysid = p.userid) AND (a.query_id = p.queryid) AND (a.plan_id = p.planid))+
       |                      |   ->  Sort                                                                                                            +
       |                      |         Sort Key: a.datid, a.usesysid, a.query_id, a.plan_id                                                          +
       |                      |         ->  Function Scan on pg_stat_plans_get_activity a                                                             +
       |                      |   ->  Sort                                                                                                            +
       |                      |         Sort Key: p.dbid, p.userid, p.queryid, p.planid                                                               +
       |                      |         ->  Function Scan on pg_stat_plans p                                                                          +
       |                      |               Filter: (toplevel IS TRUE)
 87168 |  4721228144609632390 | Sort                                                                                                                  +
       |                      |   Sort Key: q.id                                                                                                      +
       |                      |   ->  Nested Loop                                                                                                     +
       |                      |         ->  Index Scan using index_query_runs_on_server_id on query_runs q                                            +
       |                      |               Index Cond: (server_id = '00000000-0000-0000-0000-000000000000'::uuid)                                  +
       |                      |               Filter: ((started_at IS NULL) AND (finished_at IS NULL))                                                +
       |                      |         ->  Index Scan using databases_pkey on databases db                                                           +
       |                      |               Index Cond: (id = q.database_id)
 81527 |  3819832514333472635 | Result
(3 rows)

Get the plan for a currently running query 
(no progress tracking, just the plan that's being used)



What's new: 

• Support for Postgres 19 

• Correctness/scaling improvements 

(no longer experimental!) 

• Memory use for plan texts 

controlled through new setting 

(pg_stat_plans.max_plan_memory) 

now defaults to 16MB 

• Optional pg_plan_advice 

integration
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pg_stat_plans 2.1 is 
released this month!
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A new pg_stat_plans

Now available in PGDG for Debian/Ubuntu and RPM-based systems:

With big thanks to Christoph Berg and Devrim Gunduz!

apt install pg-stat-plans  
yum install pg_stat_plans_18



46

A new pg_stat_plans

Integrates with pganalyze Plan Statistics



Plan Control
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Why do we want to 
control query plans?



Control is necessary 
for debugging
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Control is necessary for debugging
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To Understand 
Why A “Bad” Plan Was Chosen 
Start By Forcing The Good Plan



Control is necessary for debugging
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SELECT * FROM test
WHERE object_id = 123 Planner

Good 
Plan



Control is necessary for debugging
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Planner
Good 
Plan

Bad 
Plan

Cost=250

Cost=300

SELECT * FROM test
WHERE object_id = 123



Control is necessary for debugging
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Planner

Planner

Good 
Plan

Bad 
Plan

SELECT * FROM test
WHERE object_id = 123

SELECT * FROM test
WHERE object_id = 456



Control is necessary for debugging
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Planner

Good 
Plan

Bad 
Plan

SELECT * FROM test
WHERE object_id = 456



Control is necessary for debugging
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Planner

Good 
Plan

Bad 
Plan

Cost=500

Cost=300
SELECT * FROM test
WHERE object_id = 456



Control is necessary for debugging
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The easiest test: 

If your bad plan 
involves a planner feature, 

turn it off.



Control is necessary for debugging
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Index 
Scan

Seq 
Scan

Cost=500Cost=300

SET enable_seqscan = off

Index 
Scan

Seq 
Scan

Cost=500Cost=10000000000.00



Control is necessary for debugging
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Once you have the right plan, 
look at the individual plan nodes 

and find out where the 
cost mis-estimate originates



Example: Inefficient Index Use



Example: Inefficient Index Use



20.56ms => 0.62ms



255,632 cost units => 302,505 cost units



The best permanent fix is to reconsider indexes

Tiny partial index incorrectly used



pg_hint_plan

64



For more complicated cases, 
Utilize pg_hint_plan to force the good plan 
(to find the root cause of the cost mis-estimate)



    /*+
     HashJoin(a b)
     SeqScan(a)
    */
   EXPLAIN SELECT *
     FROM pgbench_branches b
     JOIN pgbench_accounts a ON b.bid = a.bid
     ORDER BY a.aid;

Hints are enabled via comments, or the per-query hint table



Example: Forcing index use



EXPLAIN SELECT EXISTS ( 
  SELECT 1 FROM schema_column_stats scs WHERE scs.invalidated_at_snapshot_id IS NULL AND scs.table_id IN ( 
    SELECT id FROM schema_tables WHERE invalidated_at_snapshot_id IS NULL AND database_id = 12345)); 

                                                                     QUERY PLAN                                                                      
------------------------------------------------------------------------------------------------------------- 
Result  (cost=9.13..9.14 rows=1 width=1) 
   InitPlan 1 (returns $1) 
     ->  Nested Loop  (cost=1.00..971672.56 rows=119623 width=0) 
           ->  Index Only Scan using index_schema_column_stats_on_table_id on schema_column_stats scs 
               (cost=0.43..372676.50 rows=23553966 width=8) 
           ->  Memoize  (cost=0.57..0.61 rows=1 width=8) 
                 Cache Key: scs.table_id 
                 Cache Mode: logical 
                 ->  Index Scan using schema_tables_pkey on schema_tables  (cost=0.56..0.60 rows=1 width=8) 
                       Index Cond: (id = scs.table_id) 
                       Filter: ((invalidated_at_snapshot_id IS NULL) AND (database_id = 12345))

Bad plan, with join order = (schema_column_stats schema_tables)



SET enable_memoize = off; 
 
EXPLAIN SELECT EXISTS ( 
  SELECT 1 FROM schema_column_stats scs WHERE scs.invalidated_at_snapshot_id IS NULL AND scs.table_id IN ( 
    SELECT id FROM schema_tables WHERE invalidated_at_snapshot_id IS NULL AND database_id = 12345)); 

                                                                     QUERY PLAN                                                                      
------------------------------------------------------------------------------------------------------------- 
Result  (cost=13.13..13.14 rows=1 width=1) 
   InitPlan 1 (returns $1) 
     ->  Nested Loop  (cost=0.99..1451807.35 rows=119623 width=0) 
           ->  Index Scan using schema_tables_database_id_schema_name_table_name_idx on schema_tables   

  (cost=0.56..37778.03 rows=34753 width=8) 
                 Index Cond: (database_id = 12345) 
           ->  Index Only Scan using index_schema_column_stats_on_table_id on schema_column_stats scs 
               (cost=0.43..26.68 rows=1401 width=8) 
                 Index Cond: (table_id = schema_tables.id) 

Good plan, with join order = (schema_tables schema_column_stats)



/*+ Leading((scs schema_tables)) IndexOnlyScan(scs index_schema_column_stats_on_table_id) IndexScan(schema_tables 
schema_tables_pkey) Set(enable_memoize off) */ 
EXPLAIN SELECT EXISTS ( 
  SELECT 1 FROM schema_column_stats scs WHERE scs.invalidated_at_snapshot_id IS NULL AND scs.table_id IN ( 
    SELECT id FROM schema_tables WHERE invalidated_at_snapshot_id IS NULL AND database_id = 12345)); 

                                                                     QUERY PLAN                                                                      
------------------------------------------------------------------------------------------------------------- 
Result  (cost=122.90..122.91 rows=1 width=1) 
   InitPlan 1 (returns $1) 
     ->  Nested Loop  (cost=0.99..14582869.23 rows=119623 width=0) 
           ->  Index Only Scan using index_schema_column_stats_on_table_id on schema_column_stats scs  

  (cost=0.43..372676.50 rows=23553966 width=8) 
           ->  Index Scan using schema_tables_pkey on schema_tables  (cost=0.56..0.60 rows=1 width=8) 
                 Index Cond: (id = scs.table_id) 
                 Filter: ((invalidated_at_snapshot_id IS NULL) AND (database_id = 12345)) 

Bad plan, with join order = (schema_tables schema_column_stats)



     ->  Nested Loop  (cost=1.00..971672.56 rows=119623 width=0) 
           ->  Index Only Scan using index_schema_column_stats_on_table_id on schema_column_stats scs 
               (cost=0.43..372676.50 rows=23553966 width=8)

     ->  Nested Loop  (cost=0.99..14582869.23 rows=119623 width=0) 
           ->  Index Only Scan using index_schema_column_stats_on_table_id on schema_column_stats scs  

  (cost=0.43..372676.50 rows=23553966 width=8)

     ->  Nested Loop  (cost=0.99..1451807.35 rows=119623 width=0) 
           ->  Index Scan using schema_tables_database_id_schema_name_table_name_idx on schema_tables   

  (cost=0.56..37778.03 rows=34753 width=8)

Good plan: 
1,451,807 cost 

Bad plan without Memoize: 
14,582,869 cost 

Bad plan with Memoize: 
971,672 cost



How to debug pg_hint_plan not working as expected

SET pg_hint_plan.debug_print = true;  

/*+ NestedLoop(table1 table2) */ EXPLAIN SELECT * FROM …;  

INFO:  pg_hint_plan: hint syntax error at or near "NestedLoop".  
DETAIL:  Unrecognized hint keyword "NestedLoop".  
  
                      QUERY PLAN                                       
--------------------------------------------------------
…  



How to debug pg_hint_plan not working as expected

SET pg_hint_plan.debug_print = true;  
SET client_min_messages = LOG;

/*+ NestLoop(table1 table2) IndexScan(table3) */  
EXPLAIN SELECT * FROM table1  
JOIN table2 ON (table2_id = table2.id) WHERE table1_id = '123';

LOG:  pg_hint_plan:
used hint:
NestLoop(table1 table2)
not used hint:
IndexScan(table3)
duplication hint:
error hint:



pg_plan_advice
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pg_plan_advice

pg_plan_advice is the foundation for a new mechanism of achieving plan 
stability and control in Postgres 19+, authored by Robert Haas. 
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https://rhaas.blogspot.com/2026/03/pgplanadvice-plan-stability-and-user.html


pg_plan_advice
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The core user-facing mechanic is very similar: We have a query whose plan we 
want to control, and we pass Postgres a string to take care of it. 

Advice tags are similar in spirit to query hints, but hook in a at a different level.  

Postgres 19 added the in-core mechanism in the planner, and pg_plan_advice 
adds targeting to specific parts of a query + the ability to set the active advice: 
 
SET pg_plan_advice.advice = 'SEQ_SCAN(big_table)';  
SELECT * FROM big_table WHERE id = 1;
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But why is advice 
not set with a 
query comment?



pg_plan_advice
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Using comments for hints/advice is challenging: 

1. They don't work well in certain cases (functions, ECPG) 
   => This is very hard to fix 
 
2. Postgres treats comments as whitespace in its parser 
   => This can likely be done, but it'd have made the patch a lot more complex 
 
Luckily, pg_plan_advice is extensible!



pg_advice_comment
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Introducing pg_advice_comment (released this month), so we can 
stop talking about "But why is it not a hint-like query comment".

https://github.com/pganalyze/pg_advice_comment


pg_plan_advice

Otherwise pg_plan_advice is very similar to pg_hint_plan: 

Index Scans: 
INDEX_SCAN(table index_name)

Join Order: 
JOIN_ORDER(a (b c) d)

Join Method: 
HASH_JOIN(a) 
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pg_plan_advice

Otherwise pg_plan_advice is very similar to pg_hint_plan: 

Index Scans: 
INDEX_SCAN(table index_name)

Join Order: 
JOIN_ORDER(a (b c) d)

Join Method: 
HASH_JOIN(a) 
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Where is the second table? 
"Join method advice specifies the 
relation, or set of relations, that should 
appear on the inner side of a join using 
the named join method"



pg_plan_advice

Two more cool things about pg_plan_advice: 
 
(1) It supports targeting complex queries very well: 
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pg_plan_advice

Two more cool things about pg_plan_advice: 
 
(2) It gives you feedback on advice use via EXPLAIN: 

SET pg_plan_advice.advice = 'JOIN_ORDER(x f d)';
EXPLAIN (COSTS OFF)
        SELECT * FROM join_fact f JOIN join_dim d ON f.dim_id = d.id;
                     QUERY PLAN
----------------------------------------------------
 Nested Loop
   Disabled: true
   ->  Seq Scan on join_fact f
   ->  Index Scan using join_dim_pkey on join_dim d
         Index Cond: (id = f.dim_id)
 Supplied Plan Advice:
   JOIN_ORDER(x f d) /* partially matched */
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pg_plan_advice

And some limitations: 

• No control over row/selectivity estimates 
(being talked about for future releases) 

• Partition advice has to be set for each partition, not just the 
parent table 

• And some more issues we may find in Postgres 19 beta 
testing (please help out!)
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Plan Management
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How can I get Postgres to use 
a different plan without 
changing my application?



Aurora Query Plan Management

"With Aurora PostgreSQL query plan 
management, you can control how and 
when query execution plans change." 

QPM has a mechanism to capture plan 
baselines, and approve/disapprove plans. 

Rumors are its partially based on 
pg_hint_plan, and has limitations because 
of that. 

But its hard to know for sure, since its not 
open-source.
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pg_hint_plan has a hint table
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pg_hint_plan has a hint table

INSERT INTO hint_plan.hints(query_id, application_name, hints)
  VALUES (-7164653396197960701, '', 'SeqScan(t1)');
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Hints always apply when: 

- pg_hint_plan.enable_hint_table is on 

- The query ID and application name matches 

- You're executing a query in the database the extension is created



pg_hint_plan has a hint table

INSERT INTO hint_plan.hints(query_id, application_name, hints)
  VALUES (-7164653396197960701, '', 'SeqScan(t1)');
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Query ID

You can get the Query ID from: 

1. pg_stat_statements 

2. EXPLAIN (VERBOSE)

EXPLAIN (VERBOSE) SELECT * FROM t1;
 ...
 Query Identifier: -7164653396197960701
(3 rows)



pg_stash_advice

pg_stash_advice: New contrib module in Postgres 19, companion to pg_plan_advice
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pg_stash_advice

1. Create a new advice stash: 

SELECT pg_create_advice_stash('mystash');

2. Insert an entry into the stash, based on the query ID: 

SELECT pg_set_stashed_advice(  
  'mystash', '-7164653396197960701', 'SEQ_SCAN(t1)');

3. Activate the stash to be used 

SET pg_stash_advice.stash_name = 'mystash';  
ALTER ROLE myrole SET pg_stash_advice.stash_name = 'mystash';  
ALTER DATABASE ...;
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93

How do I know what 
hint / plan advice to use?
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With pg_hint_plan, 
you're out of luck 
(write your own hints)



pg_plan_advice

With pg_plan_advice, we get an *extremely* useful feature, that shows us the 
plan advice that would be needed to reproduce a query plan: 

EXPLAIN (PLAN_ADVICE) SELECT * FROM t1;  

                      QUERY PLAN                      
------------------------------------------------------
 Seq Scan on t1  (cost=0.00..35.50 rows=2550 width=4)
 Generated Plan Advice:
   SEQ_SCAN(t1)
   NO_GATHER(t1)
(4 rows)
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pg_stat_plans.plan_advice = on

Extensions can request advice generation from pg_plan_advice, and then 
retrieve the advice that would be needed. 
 
pg_stat_plans now optionally shows you the advice for a given query plan: 
 
SELECT planid, plan, plan_advice FROM pg_stat_plans LIMIT 1;

-[ RECORD 1 ]---------------------------------------------
planid      | -5265070082406572764
plan        | Index Scan using databases_pkey on databases
            |   Index Cond: (id = 10054854)
plan_advice | INDEX_SCAN(databases public.databases_pkey) 
            | NO_GATHER(databases)
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pg_stat_plans.plan_advice = on

 
 
Same query: 
SELECT $1 AS one FROM "servers" WHERE "servers"."organization_id" = $2 AND (servers.last_snapshot_at > now() - $3::interval) LIMIT $4 
 
Different plans: 
 

SELECT planid, plan, plan_advice FROM pg_stat_plans WHERE queryid = 387855832177671777; 
 
        planid        |                                                                 plan                                                                  |                         plan_advice                         
----------------------+---------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------
  5978205042974804435 | Limit                                                                                                                                +| BITMAP_HEAP_SCAN(servers)                                  +
                      |   ->  Bitmap Heap Scan on servers                                                                                                    +| NO_GATHER(servers)
                      |         Recheck Cond: (organization_id = '...'::uuid)                                                                                +| 
                      |         Filter: (last_snapshot_at > (now() - 'P1D'::interval))                                                                       +| 
                      |         ->  Bitmap Index Scan on index_servers_on_organization_id                                                                    +| 
                      |               Index Cond: (organization_id = '...'::uuid)                                                                             | 
 -2886304953344121656 | Limit                                                                                                                                +| SEQ_SCAN(servers)                                          +
                      |   ->  Seq Scan on servers                                                                                                            +| NO_GATHER(servers)
                      |         Filter: ((organization_id = '...'::uuid) AND (last_snapshot_at > (now() - 'P1D'::interval)))                                  | 
  5714062015821715388 | Limit                                                                                                                                +| INDEX_SCAN(servers public.index_servers_on_organization_id)+
                      |   ->  Index Scan using index_servers_on_organization_id on servers                                                                   +| NO_GATHER(servers)
                      |         Index Cond: (organization_id = '...'::uuid)                                                                                  +| 
                      |         Filter: (last_snapshot_at > (now() - 'P1D'::interval))                                                                        | 
(3 rows)

97

This way, we know which advice to use to reproduce a good plan:



pg_stat_plans.plan_advice = on
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This has a minor overhead, similar to turning compression on:



New in pganalyze: 
Inefficient Index Use 
insights
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New Query Advisor Insight: Inefficient Index Use
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pganalyze.com/docs/query-advisor/insights/inefficient-index-use

https://pganalyze.com/docs/query-advisor/insights/inefficient-index-use


New Query Advisor Insight: Inefficient Index Use
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pganalyze.com/docs/query-advisor/insights/inefficient-index-use

https://pganalyze.com/docs/query-advisor/insights/inefficient-index-use


New Query Advisor Insight: Inefficient Index Use
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Use pganalyze Workbooks to validate with EXPLAIN ANALYZE + pg_hint_plan

20.56ms => 0.62ms



New Query Advisor Insight: Inefficient Index Use
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Use pganalyze MCP Server to quickly access insight information

pganalyze.com/docs/mcp

https://pganalyze.com/docs/mcp


New Query Advisor Insight: Inefficient Index Use
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Use pganalyze MCP Server to quickly access insight information



New Query Advisor Insight: Inefficient Index Use
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Coming Soon: Validate Insights using Workbooks & pganalyze MCP Server 
 
Reach out to join early access!



Thank you!

Learn more at pganalyze.com 
Contact me: lukas@pganalyze.com

WHAT’S NEW IN PGANALYZE

• MCP Server — now in Public Preview (Claude Code, Codex & Cursor) 

• Server Groups — cluster-wide Query Performance across primaries & replicas 

• Plan Statistics — track which query plans run over time, powered by pg_stat_plans 

• Query Advisor — new insights for inefficient index use and queries spilling to disk

http://pganalyze.com
mailto:lukas@pganalyze.com

