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PARTITIONING GENERAL 

CONSIDERATIONS



Partitioning Key’s Advantages

● Query performance can be improved dramatically in certain situations, particularly 
when most of the heavily accessed rows of the table are in a single partition or a small 
number of partitions. Partitioning effectively substitutes for the upper tree levels of 
indexes, making it more likely that the heavily-used parts of the indexes fit in memory.

● When queries or updates access a large percentage of a single partition, performance 
can be improved by using a sequential scan of that partition instead of using an 
index, which would require random-access reads scattered across the whole table.

● Bulk loads and deletes can be accomplished by adding or removing partitions, if the 
usage pattern is accounted for in the partitioning design. Dropping an individual 
partition using DROP TABLE, or doing ALTER TABLE DETACH PARTITION, is far 
faster than a bulk operation. These commands also entirely avoid the VACUUM 
overhead caused by a bulk DELETE.

● Seldom-used data can be migrated to cheaper and slower storage media.



QUERIES &  BIG DATA

Challenges

● 3 SQL Tables are concentrating an important volume of essential Data :
○ accomodationConsumption : 3.4 Millions of Rows
○ accomodationTemperature :              13,2 Millions of Rows
○ accomodationHumidity : 12.7 Millions of Rows

● 85 % of our queries are accessing  theses 3 Tables :
○ complex and costly Where arguments :

■ Multiple Join (Nested Mode), Outer and Inner Join
■ Between clause on DateTime Range  -> will be removed soon
■ Group By and Having group on Residence, Date, Accomodation, ...
■ Distinct Clauses
■ Order By

● Multiple indexs on lot of columns, most of them are ineffective:
● Indexs scan on Giant Index (from 3 to 13 Millions of rows)
● Use a large amout of shared Buffers
● Exposure to excessive Locking and Deadlock (While Cron are running)
● Timeout on specifc costly Functions :

○ Import Excel
○ Export Excel (UR)
○ Index calculating

● Pre-Computing are mostly ineffective !





Solutions considered

● Table segregation :

○ By Residence & Year

○ Use LIST Partitioning

● Outsource Monthly records

● Optimize Index Scan (Cf Query Planner settings), 
○ Partitioned Index

○ Prefer multi-column indexes

○ Schedule the creation of indexes on requests and specific queries

● Optimizing our query to benefit from partitioning,

● Optimize our Logical keys, size and format :
○ Remove all Long Choices List defined in VarChar by : PositiveInteger



Base Rules

● Django's ORM doesn't have built-in support for partitioned tables,

● We need for using partitions in our Kocliko application, little extra work.

● Another option is to use a package called django-postgres-extra

https://django-postgres-extra.readthedocs.io/en/master/table_partitioning.html


Performances Improvement



Partitioning Implementation



Accomodation Partitioned Data Models

ACCOMODATION

PRIMARY KEY

CONSUMPTIONS

ACCOMODATION *

TEMPERATURES

ACCOMODATION

HUMIDITY

ACCOMODATION

Partitioned Partitioned



MAJOR  DATA MODELS STATISTICS

RESIDENCES ACTIVES : 121

ACCOMODATIONS : 13357

SENSORS : 20312

COUNTERS BUILDING : 277

AVERAGE READ PROPERTIES : 39970

CONSUMPTIONS RECORDS * : 3 219 923

TEMPERATURES RECORDS : 13 120 091

HUMIDITY RECORDS : 12 451 418

API DATA SENSORS : 6 906 075



Table Partitioning

● Table Partitioning: When you deal with large volumes of data, consider using 

PostgreSQL’s partitioning functionality. This involves splitting large tables into smaller 

parts, which can significantly speed up queries and reduce maintenance overhead.

● https://www.postgresql.org/docs/current/ddl-partitioning.html

● https://rodoq.medium.com/partition-an-existing-table-on-postgresql-480b84582e8d

● Candidates SQL Tables :
AccomodationConsumption

● AccomodationTemperature

● AccomodationHumidity

● apiDataSensor

● Various logging and Messages Tables

● Sensor + Sensor Status 

https://www.postgresql.org/docs/current/ddl-partitioning.html
https://rodoq.medium.com/partition-an-existing-table-on-postgresql-480b84582e8d


Tablespace Partition Key

● Several Tracks on the way :

○ By Year

○ By Year – Month

○ By Residence

● The Partition key should be scalable

● Building a Partition simulator



Kocliko Base Partitioning Key Segregation

● Use Cron to quantify or estimate  Records per each Residence and Year.

● Load Balance and group « Residence » per Partition, one or more.

● Automate this Partitioning script within the Residence Backoffice based :

○ Number of Accomodations

○ Number of Sensors

○ Number of Properties per Sensors

○ Number of Day’s Collect (By Default : 365)

● For each new residence :
○ Edit and Format new Migration script manually

○ Django Migrate  execution.



Sample of Partitioned Data Model



Conso - Partitioned Table

accomodationConsumption

Partitioned   Table

Residence 

« 37 »

Residence 

« 0023 »

Residence 

« 42LA »

Residence 

« 623 »
Residence 

« ,,,,,, »

Residence 

« ,,,,,, »

Partitions

94 076 163 652 134 784 120 951 Nnn nn Nnn nn



Temp - Partitioned Table

accomodationTemperature

Partitioned   Table

Residence 

« 37 »

Residence 

« 0023 »

Residence 

« 42LA »

Residence 

« 623 »
Residence 

« ,,,,,, »

Residence 

« ,,,,,, »

Partitions

94 076 163 652 134 784 120 951 Nnn nn Nnn nn



DJANGO MAIN CONCERNS



Creating a Partitioned Table - Use PG Extra

• Create new Partitioned Main Data Model
– Use Partitioning  Key Method : “LIST” 

– Add Partition Key : if Foreign Key  use SQL Real DDL Definition

– ADD Partition Mixin : PostgresPartitionedModel (Django PostgreSQL Extra)

• Django PgMakeMigrations
– Create Main Partition Data Model

– Create Default Partition

• Django migrate

• Adding Manually extra LIST partition :
– One or more Residence Code/ID per partition



Django and Partitioning





MIGRATION PLAN



Migration Plan

• Install New Django addon : django-postgres-extra

• Create a Base Model for  the 3 concerned Tables

– Use new Mixin for partitioned Table : PostgresPartitionedModel

– Use new Postgresql Engine : psqlextra.backend

• Generating PG migration of the new partitioned Tables :

– Consumption

– Temperature

– Humidity

– Create a separated Migration Plan for each Partition List Key

• Creation of a Cron to calculate statistics and Partition Key affectation.

• Create new specific partitioned Indexs,

• Creation of a Cron to ensure a flexible, smooth, fast and reliable migration



Create a Migration Plan for each New Partition

Blank Migration

MakeMigrations –empty  api

Update with 

PgExtra the Blank 

Migration Python 

script

django migrate



Create Partition Key Migration Script



Automation Migration Plan & Process
• Create New Cron :

– Scan Accomodation Consumption Max records for each residence.

– Generate Django Migration of each residence and Partition

• Update Residence Data Model :

– add Is partitioned Flag.

– add partition Key.

– add consumption records cardinality.

• Installation  of  pathlib2 (pip install)

• Insert new Migration Plan in SQL Table :  dataModelsLink (DATA MODELS)

• Run Clone_postgresql.py



Data Migration

• RESET  IS PARTITION MIGRATED (False):

– update api_accomodationconsumption set is_partition_migrated = False;

– accomodationConsumption

– accomodationTemperature

– accomodationHumidity

• RUN Clone_postgresql.py :

– year = 2024

– group = partition

– partition = y

• DataModelsLink :



PARTITIONING PRODUCTION FLOW

• GIT PULL –V ON NEW PARTITIONING BRANCH

• POSTGRESQL DUMP

• CLEANUP CURRENT DJANGO MIGRATION / SQL MIGRATION

– Delete all Old Migratin script

– Purge django migration SQL Table

– Apply a Migrate –fake

• Pip install pathlib2

• pgmakemigrations –empty api

• python manage.py generate_partition --force=y    --sep='/'  --eof=\\n

• Execute some DDL on Production Database

• update api_accomodationconsumption set is_partition_migrated = 

false;



CONSO  - CLONING TOOL PREPARATION



TEMP  - CLONING TOOL PREPARATION



Common approach on Multiple Partitions

• Bases rules :

– Now since « Postgresql 12 » 2019, we can manage up to 2000 or 3000 partitions, without 

any significant overhead.

– Make it simple and scalable.

– One uniq and single Container (Partition) for each new Residence.

– No chance that any Company would wish to manage globaly a group of Residences.

– Each Residence on data point of view, is a consistent Group of relationnal Data.

• accomodation

• sensor

• Data (Conso, Temp, ...)

– It’s possible to alter a Partition with : Detach / Attach :

• Change Residence ID / Code

• Add to the « LIST KEY », extra residence ID

• Example : existing Partition to Host Residence Data for « 59 », and we want to group « 41 » to the same 

partition.



PERFORMANCE CONCERNS



PARTITIONING BEST PRATICES



ERRORS TO AVOID WHEN PARTITIONING



SQL Cardinalities – Conso –Temp - Hum
Residence  Code  #Conso Residence  Code  #Temp



Python Code & Query Optimization

• Accomodation / consumption_for() :

– residence parameter -> Redis Django session (getResidenceParametres)

– query on heating periods (gt/lt)

– duplicated access on consumption_for and consumption_euro (export_data)

– getFuelPrice() should be stored into a Redis session

– self.get_accommodation_first_last_consumption_objects(ru_field, 

custom_period =  custom_period) ➔ should pre-computed !

• getRepartitionUnitsSumAccordingCoef()

• get_accommodation_first_last_consumption_objects()

• get_all_heating_periods(self, self.residence) =➔ Precalcul

• getCommonHeatingPeriod(first_date_object, residence = residence)



PostGreSQL Settings – Query Planners

• Enable : enable_partition_pruning  (on)

• Enables or disables the query planner's ability to eliminate a partitioned table's 

partitions from query plans. This also controls the planner's ability to generate query 

plans which allow the query executor to remove (ignore) partitions during query 

execution. The default is on. 



Partitionning & Indexing

• get_accommodation_first_last_consumption_objects():

– query 1 :

• residence, accomodation, period, repartition_unit_corr_elec_fair, date_2024

• avg_temperature :

– query 1 :

• residence, accomodation, period, frequency



Partitioning & Query Planner  Impact

● Index Scan or Tablespace Scan ?

● https://www.postgresql.org/docs/current/planner-optimizer.html

● https://www.postgresql.org/docs/current/runtime-config-query.html

● https://pganalyze.com/docs/explain/basics-of-postgres-query-planning

● https://www.postgresql.org/docs/current/using-explain.html

https://www.postgresql.org/docs/current/planner-optimizer.html
https://www.postgresql.org/docs/current/runtime-config-query.html
https://pganalyze.com/docs/explain/basics-of-postgres-query-planning
https://www.postgresql.org/docs/current/using-explain.html


Partitioning & Auto Scaling

Sub-partitioning can be useful to further divide partitions that are expected to become larger than other 

partitions. 

Another option is to use range partitioning with multiple columns in the partition key. Either of these can 

easily lead to excessive numbers of partitions, so restraint is advisable.



Tablespace Partitioning References

• https://pganalyze.com/blog/postgresql-partitioning-django

• https://django-postgres-

extra.readthedocs.io/en/master/table_partitioning.html

• https://www.postgresql.org/docs/current/ddl-partitioning.html

• https://dev.to/carlai/best-practices-for-postgresql-table-partition-

managing-n30

• https://stackoverflow.com/questions/69656491/how-to-alter-

partition-in-postgresql

https://pganalyze.com/blog/postgresql-partitioning-django
https://django-postgres-extra.readthedocs.io/en/master/table_partitioning.html
https://www.postgresql.org/docs/current/ddl-partitioning.html
https://dev.to/carlai/best-practices-for-postgresql-table-partition-managing-n30
https://stackoverflow.com/questions/69656491/how-to-alter-partition-in-postgresql


Optimization Agenda & Plan
• Partitioning Migration Plan :

– accomodationConsumption

– accomodationTemperature

• Check Partitioned Index

• Check classic Index

• Inventory of concerned queries

– accomodation.py

– utils.py

– utils_non_legal.py

• add switch on partitioned Data Model :

– getPartitionModel()

– currentConsoModel =  getPartitionModel(None,  partition = settings.USE_PARTITIONED_TABLE)

• Migration with clone_postgresql :

– accomodationConsumption -> accomodationConsumption_Partitioned

– accomodationTemperature -> accomodationTemperature_Partitioned



QUESTIONS & REMARKS



Issues with Django Partitioning support

• Pseudo and limited Full Partitioning with foreign Key

• Foreign Key column, just identified by their original DDL 

name.  

• « residence » ->  « residence_id »

• Need to create manually every new Extra Partition,

• Evaluate manually the LIST argument per each new partition,

• Load Balance manually the attached Residence(s)

• Attach a partitioning script to the Residence Backoffice


