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Introduction
Database Migration
- What 

- From Legacy To Modern Technologies

- Why
- Application Migration
- Database Upgrades
- Data Centre Exit

Performance – Key Indicator of Success
- Query Performance (one of the most important factors, yet often left for last)
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Optimizer/compiler differences 
between Db2 LUW & 
PostgreSQL
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Image  by BRUCE MOMJIAN, licensed under Creative Commons Attribution (CC 
BY) [https://momjian.us/main/writings/pgsql/internalpics.pdf#page=11]
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Optimization level Db2 goes from 0 – 9 ; 0 with minimal optimization and 9 being highest

PostgreSQL does a near exhaustive optimization/planning until hitting 
geqo_threshold Value { Number of tables joining in a SQL, Default is 12

In practice, geqo_threshold is never hit. The defaults of from_collapse_limit 
and join_collapse_limit being 8 means that geqo_threshold will 
never be reached . 

Statistics Db2 Rely on Runstats command to gather stats and you can create 
correlated statistics, change default sample size, distribution statistics 
on all or limited columns

PostgreSQL rely on analyze command to gather table or column 
level statistics. default_statistics_target control controls sample size for 
analyze command to gather statistics, Default is 100. CREATE STATISTICS 
command can be used to create correlation stats between columns 

Factors Affecting Optimizer Behaviour
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Explaining the Explain
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Db2 Formatted explain output
db2exfmt -d <DB> -1 -o sql.exfmt

PostgreSQL Explain Output
explain Analyze

Explain in Db2 LUW 
and PostgreSQL
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https://explain.depesz.com

https://explain.dalibo.com/
https://www.pgexplain.dev/

Visual/Formatted Explain in PostgreSQL
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PostgreSQL

Access Predicate
•The access predicates 
express the start and stop 
conditions and is  show by 
Index Cond

Index Filter Predicate
•These do not contribute to 
the start or stop conditions 
and do not narrow the 
scanned range.

Table Level Filter 
predicate
•Predicates on columns that 
are not part of the index  and 
is shown as filter

Db2 LUW

Range Delimited
• Provide start and stop key 
values for the index search

Index Sargable
•cannot limit the scope of a 
search, but can be evaluated 
from the index

Data Sargable 
• predicates usually require 
access to individual rows in a 
table

Predicate {Filter Condition} handling
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Db2 LUW PostgreSQL Remarks

Table and Index

TBSCAN
Seq Scan Scan table to get required data

IXSCAN Index Scan
Scanning index to get required data

IXAND BitmapAnd
Combining multiple index to satisfy filter condition 

XANDOR BitmapOr
Combining multiple index to satisfy filter condition 

Joins

MSJOIN
Merge Join {Merge 
Cond:}

Merge Join

NLJOIN
Nested Loop {Join 
Filter:} 

Nested Loop Join

HSJOIN
Hash Join {Hash Cond:} Hash Join

Miscellaneous

GRPBY
Group Key:

SORT

Sort {Sort Key: unique1}
Incremental Sort (Limit 
SQL}

Order by or group by resulting in sort 

FILTER
Filter where condition applied

Explain Operator/Nodes
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How Optimizer Works

In Oracle
Vs
In PostgreSQL



SQL Processing
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SELECT empname  
FROM emp 

WHERE deptno = 10;

Parsing

Optimization

Row Source Generation

Execution

Parsing 

Analyze 
&
Rewrite

Planning

Execution

Syntax Check

Semantic Check
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Transformed 
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Plan 
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Shared Pool Check

Parse 
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Query 
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N

# 
Value 
found

?

Y

Query   
Transformer

Estimator      

Plan Generator

Execution 
Plans

Row 
SourceTree

Analyzer

Rewriter

SELECT empname  
FROM emp 

WHERE deptno = 10;Oracle PostgreSQL



total_cost = startup cost + run cost

Startup cost = cost incurred before the first row is fetched

Run cost = cost of running all the rows

14

Cost of PostgreSQL Query 

Unit: Arbitrary
Represent: Estimated Cost
Relevant for comparison within the database

Cost of Oracle Query 

total_cost ∝ I/O cost, CPU cost, Communication

Unit: Arbitrary
Represent: Estimated Cost
Relevant for comparison within the database
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Optimizer Statistics Collection



Optimizer Statistics Collection

Automatic statistics collection
Default table and index statistics collection 
Collection during predefined maintenance windows
Database scheduler and automated maintenance tasks
Uses Oracle’s data modification monitoring feature
Manages real-time statistics on tables

Manual statistics collection

Automatic statistics collection
Default - autovacuum daemon
Parameters to control – storage parameters of tables 
(can be set or changed using CREATE TABLE or ALTER TABLE statements)

Manual statistics collection
Performed using - ANALYZE, VACUUM ANALYZE

Statistics level

GATHER_INDEX_STATS

GATHER_TABLE_STATS

GATHER_SCHEMA_STATS

GATHER_DICTIONARY_STATS

GATHER_DATABASE_STATS

Statistics level

Database, Table, Column

Oracle PostgreSQL



17© 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. Amazon Confidential and Trademark.

Performance Tools



Performance Tools

SQLT – Reactive in nature
diagnose specific SQL performance issues
Detailed execution plans

 Object statistics
Comparative retrospective analysis over time

SPM – Proactive feature
Manage execution plans
Stable performance
Preserve desired execution plan
Protect against performance degradation due to database 

upgrades, schema changes etc
Captures plan, and pins it
Can evolve over time

EXPLAIN/EXPLAIN ANALYZE – check execution plan and runtime 
       statistics for SQL queries

Pg_stat_statements extension – monitor and analyze SQL execution 
          performance across database (for all           

SQL statements)

pgBadger – Log analyzer to get detailed performance reports and 
graphs

Postgres Explain Visualizer – Web-based visualizer for EXPLAIN plan. 

Auto_Explain – automatically logs execution plans for slow queries

Oracle PostgreSQL
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Access Paths
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DEMOTA
B

ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

5 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

Oracle PostgreSQL

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

5 <ctid>

6 <ctid>

7 <ctid>



21

ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

5 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

5 <ctid>

6 <ctid>

7 <ctid>

Query With Aggregate On Indexed Column
SELECT SUM(ID) from demotab;



PostgreSQL

Oracle

Query With Aggregate On Indexed Column
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ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

NULL 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

NULL 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

NULL <ctid>

6 <ctid>

7 <ctid>

Query selecting all rows from indexed column

SELECT id from demotab;



PostgreSQL

Oracle

Query selecting all rows from indexed column

SELECT id from demotab;
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ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

NULL 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

NULL <ctid>

6 <ctid>

7 <ctid>

Query selecting all (NOT NULL) rows from indexed column

SELECT id from demotab where id is NOT NULL;



PostgreSQL

Oracle

Query selecting all (NOT NULL) rows from indexed column

SELECT id from demotab where id is NOT NULL;
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ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

NULL 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

NULL <ctid>

6 <ctid>

7 <ctid>

Query selecting all rows from unindexed column(s)

SELECT numdata, strdata from demotab;



PostgreSQL

Oracle

Query selecting all rows from unindexed column(s)

SELECT numdata, strdata from demotab;
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ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

NULL 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

NULL <ctid>

6 <ctid>

7 <ctid>

SELECT numdata, strdata from demotab where id=4;

Query selecting rows (Unindexed column selected) from 
indexed column with conditions



PostgreSQL

Oracle

SELECT numdata, strdata from demotab where id=4;

Query selecting rows (Unindexed column selected) from 
indexed column with conditions
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ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

NULL 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

NULL <ctid>

6 <ctid>

7 <ctid>

SELECT numdata, strdata from demotab where id < 4;

Query selecting rows (Unindexed column selected) from 
indexed column with conditions



PostgreSQL

Oracle

SELECT numdata, strdata from demotab where id < 4;

Query selecting rows (Unindexed column selected) from 
indexed column with conditions
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ID NUMDATA STRDATA

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

NULL 1 abca…

6 1 abca…

7 1 abca…

ID ROWID

1 <rowid>

2 <rowid>

3 <rowid>

4 <rowid>

6 <rowid>

7 <rowid>

Index 
on 
demotab(id)

Table demotab

PostgreSQLOracle

Table demotab
Index 
on 
demotab(id)

id numdata strdata

1 1 abca…

2 1 abca…

3 1 abca…

4 1 abca…

5 1 abca…

6 1 abca…

7 1 abca…

id ctid

1 <ctid>

2 <ctid>

3 <ctid>

4 <ctid>

NULL <ctid>

6 <ctid>

7 <ctid>

SELECT numdata, strdata from demotab where id < 10000;

Query selecting rows (Unindexed column selected) from 
indexed column with conditions



PostgreSQL

Oracle

SELECT numdata, strdata from demotab where id < 10000;

Query selecting rows (Indexed column selected) from indexed 
column with conditions
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Query Processing: Example

Oracle VS 
PostgreSQL



Query in Oracle

SELECT 
p.ID AS person_id,
p.FULL_NAME,
p.FIRST_NAME,
p.LAST_NAME,

-- Ticket and Seat Details
t.SEAT_LEVEL,
t.SEAT_SECTION,
t.SEAT_ROW,
t.SEAT,
t.TICKET_PRICE,
s.SEAT_TYPE,

-- Event Details
e.SPORT_TYPE_NAME,
e.START_DATE_TIME,

-- Stadium Details
sn.NAME as stadium_name,
sn.OWNER as stadium_owner,
sn.TYPE as stadium_type,
sn.TEXT as stadium_notes

FROM 
           PERSON p INNER JOIN 
           SPORTING_EVENT_TICKET t ON p.ID = t.TICKETHOLDER_ID INNER 
JOIN 
           SEAT s ON (t.SPORT_LOCATION_ID = s.SPORT_LOCATION_ID 

AND t.SEAT_LEVEL = s.SEAT_LEVEL
AND t.SEAT_SECTION = s.SEAT_SECTION
AND t.SEAT_ROW = s.SEAT_ROW
AND t.SEAT = s.SEAT) INNER JOIN 

           SPORTING_EVENT e ON t.SPORTING_EVENT_ID = e.ID LEFT JOIN 
           STADIUM_NOTES sn ON t.SPORT_LOCATION_ID = sn.ID
WHERE 
           t.TICKETHOLDER_ID IS NOT NULL;

 PERSON p  
 SPORTING_EVENT_TICKET t  
 SEAT s 
 SPORTING_EVENT e
 STADIUM_NOTES sn

Tables

 t.SPORT_LOCATION_ID = s.SPORT_LOCATION_ID 
AND t.SEAT_LEVEL = s.SEAT_LEVEL
AND t.SEAT_SECTION = s.SEAT_SECTION
AND t.SEAT_ROW = s.SEAT_ROW
AND t.SEAT = s.SEAT

 t.SPORTING_EVENT_ID = e.ID 
 t.TICKETHOLDER_ID IS NOT NULL
 p.ID = t.TICKETHOLDER_ID 
 t.SPORT_LOCATION_ID = sn.ID

Predicate 
Information



Query In PostgreSQL

SELECT 
person."ID" AS ID,
person."FULL_NAME" AS FULL_NAME,
person."FIRST_NAME" AS FIRST_NAME,
person."LAST_NAME" AS LAST_NAME,
sporting_event_ticket."SEAT_LEVEL" AS SEAT_LEVEL,
sporting_event_ticket."SEAT_SECTION" AS SEAT_SECTION,
sporting_event_ticket."SEAT_ROW" AS SEAT_ROW,
sporting_event_ticket."SEAT" AS SEAT,
sporting_event_ticket."TICKET_PRICE" AS TICKET_PRICE,
seat."SEAT_TYPE" AS SEAT_TYPE,
sporting_event."SPORT_TYPE_NAME" AS SPORT_TYPE_NAME,
sporting_event."START_DATE_TIME" AS START_DATE_TIME,
stadium_notes."NAME" AS STADIUM_NAME,
stadium_notes."OWNER" AS STADIUM_OWNER,
stadium_notes."TYPE" AS STADIUM_TYPE,
stadium_notes."TEXT" AS STADIUM_NOTES
FROM 
newyoda.person 
INNER JOIN newyoda.sporting_event_ticket ON person."ID" = 
sporting_event_ticket."TICKETHOLDER_ID" 
INNER JOIN newyoda.seat ON (
sporting_event_ticket."SPORT_LOCATION_ID" = seat."SPORT_LOCATION_ID" 
AND sporting_event_ticket."SEAT_LEVEL" = seat."SEAT_LEVEL"
AND sporting_event_ticket."SEAT_SECTION" = seat."SEAT_SECTION"
AND sporting_event_ticket."SEAT_ROW" = seat."SEAT_ROW"
AND sporting_event_ticket."SEAT" = seat."SEAT"
) 
INNER JOIN newyoda.sporting_event ON 
sporting_event_ticket."SPORTING_EVENT_ID" = sporting_event."ID" 
LEFT JOIN newyoda.stadium_notes ON 
sporting_event_ticket."SPORT_LOCATION_ID" = stadium_notes."ID"
WHERE 
sporting_event_ticket."TICKETHOLDER_ID" IS NOT NULL;

 PERSON p  
 SPORTING_EVENT_TICKET t  
 SEAT s 
 SPORTING_EVENT e
 STADIUM_NOTES sn

Tables

 t.SPORT_LOCATION_ID = 
s.SPORT_LOCATION_ID 

AND t.SEAT_LEVEL = 
s.SEAT_LEVEL

AND t.SEAT_SECTION = 
s.SEAT_SECTION

AND t.SEAT_ROW = 
s.SEAT_ROW

AND t.SEAT = s.SEAT
 t.SPORTING_EVENT_ID = e.ID 
 t.TICKETHOLDER_ID IS NOT NULL
 p.ID = t.TICKETHOLDER_ID 
 t.SPORT_LOCATION_ID = sn.ID

Predicate 
Information



Explain Plan in 
Oracle SELECT

Nested Loops (OUTER)

Table Access by Global 
Index ROWID 

(STADIUM_NOTES)

Index Unique Scan 
(STADIUM_NOTES_PK

)

Hash Join

Table Access Full 
(SEAT) Hash Join

Table Access Full 
(SPORTING_EVENT) Nested Loop

Table Access By Index 
ROWID (PERSON) Nested Loop

Index Unique Scan
(PERSON_PK)

Table Access By Index 
ROWID Batched

(SPORTING_EVENT_T
ICKET)

Index Full Scan
(SET_TICKETHOLDER

_IDX)



Explain Plan In
PostgreSQL



SELECT

Nested Loops 
(OUTER)

Table Access by 
Global Index ROWID 
(STADIUM_NOTES)

Index Unique Scan 
(STADIUM_NOTES_

PK)

Hash Join

Table Access Full 
(SEAT) Hash Join

Table Access Full 
(SPORTING_EVENT

)
Nested Loop

Table Access By 
Index ROWID 

(PERSON)
Nested Loop

Index Unique Scan
(PERSON_PK)

Table Access By 
Index ROWID 

Batched
(SPORTING_EVENT

_TICKET)

Index Full Scan
(SET_TICKETHOLD

ER_IDX)

Query Processing
Oracle PostgreSQL
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Q & A

41
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Thank You!

Rakesh Raghav
AWS


