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PostgreSQL Veritabani Optimizasyonu i¢in
Otonom Yapay Zeka Kullanimi

Murat Sozen
+90 (533) 273 1782
murat.sozen@profelis.com.tr

Bu sunumdaki tim bilgiler,
kamuya acik kaynaklardan derlenmistir
ve paylasilabilir.
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PostgreSQL Ankara 2026

Sunumla ilgili olarak DBtune standinda ornek canli bir
sistem ve teknik uzmanimiz bulunmaktadir. Canli 6rnek
sistem lzerinde, teknik detay sorulariniza yanit
bulabilirsiniz.
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Gindem

Optimizasyon icin Otonom YZ Kullanimi (11:30 - 12:10)

Hangi vidalari sikabiliriz?

YZ kullansak veriyi silermi? & & &
Ne yapmali?

Nasil yapmali?

Kim nasil yapmis, ornek? (DBtune)

®Profelis 4% dbtune



Hangi vidalari sikabiliriz?

« Donanim
 Isletim Sistemi o553 Quemes
« Host ortami
e Pprocess
« container

DATA RETRIEVAL
& INTERACTION

3. POSTGRESQL

gy, | DATABASE SERVER , :
@ (Database Engine Instance) 17~ enaINe

PROCESS . CONTANER
[ ) (NATIVE) = HYHERRWOR! (VM]  (e.g., Docker/KE
Direct OS Process Harcrvare Vo tizalizzion Shared Kernel

Management (e.g.. KVM, VMware) Virtualization

J

Popular OSdncluded most like
[ (e.g., Ubuntu erver LTS, RHEL, Dbian)

PostgreSQL ayarlari
Sema, sorgular, indeksler

1. BARE METAL
(PHYSICAL SERVER)

RAM MODULES

PHYSICAL CPU

ruinccTe

PHYSICAL DISK ARRAYS

Pratik: YZ'ya sor; Nutanix, Fujitsu, Huawei, Broadcom (VMWare), pganalyze, Percona,

CrunchyData, CyberTec, EDB, OVH, AWS, Azure, IBM, ...
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Hangi vidalari sikabiliriz - Donanim?

« cpu/ram/disk
« Disk konfiglirasyonu
« RAID 10: Performans
« RAID 6: Kapasite
 RAID 5: Okuma 0, BNt
RAID 1: WAL, OS
. DISk tipi g
« NVME: WAL

5. SQL QUERIES
(Application Data Access)

4. DATABASE SCHEMA
(Logical Data Model)

2. OPERATING SYSTEM
(OS Layer)

1. BARE METAL
(PHYSICAL SERVER)

PHYSICAL CPU

ruinccTe

DATA RETRIEVAL
& INTERACTION

EEEEEE

CONTANER

= HYHERRWOR! (VM]  (e.g., Docker/KE
Harcmaare Ve wzairzzion Shared Kernel
(e.g. KVM, VMware) Virtualization

J

Popular OSdncluded most like
e.g., Ubuntu erver LTS, RHEL, Dbian)

RAM MODULES

PHYSICAL DISK ARRAYS

Pratik: Degisiklik yapmak icin artik cok gec.
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Hangi vidalari sikabiliriz - isletim Sistemi?

e joscheduler

* NVME: none
e SSD: none / mg deadline

* HDD: mq deadline
« swappiness 1-10

« vm_overcommit_ (OOM)
« vm _dirty
« io_uring (kernel 6/7)

Pratik: Calisan sistemi kurcalamayalum.
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Hangi vidalari sikabiliriz - Host Ortami?

PostgreSQL parametreleri

« Process: priority, limits, connection

« VM: dedicated cpu/ram, CPU thread adedi———

. docker: resource limit, persistent volumfe B3 = 8E
» k8s: PostgreSQL Operator from X m——

1. BARE METAL
(PHYSICAL SERVER)

Pratik: PostgreSQL parametreleri %
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Hangi vidalari sikabiliriz - Sema?

« PostgreSQL parametreleri
« Buyuk olasilikla
« Table lock

« Table scan (full)

« Table rewrite
« PostgreSQL sdrdmu onemli

5,5QL QUERIES
{Application Data Access)

4. DATABASE SCHEMA
(Logical Data Model}

Direct 05 Process
aaaaaaaaaa

2, OPERATING SYSTEM
(OS Layer)

SSSSSSSSSSSSSSS

i 050
‘‘‘‘‘‘‘‘

<l o

it

Nage” 0
. Bl & 2 PopularOS ncluded most ike
> N © = g, Ubuntu erver LTS, RHEL, Dbian)
A \\\.,_ >

SSSSSSSSSSSSSSSSS

Pratik: PostgreSQL parametreleri %
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Hangi vidalari sikabiliriz - Sorgular?

« PostgreSQL parametreleri
« Anlik degisen veri ve cevaplar !!!
« veridagilimi (cardinality)
« read/write oranlari
« sayfa istatistikleri
« indeks tanimlari
« bloat

Pratik: PostgreSQL parametreleri %
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Ne yapmali: PostgreSQL Parametreleri

400

1,000,000,000,000

750,000,000,000

500,000,000,000

100 250,000,000,000
0 0
2005 2010 2015 2020 6 8 10 12

PostgreSQL parametre adetleri Ornek: 12 parametreli kombinasyon olursa

Pratik: Bazi parametreler
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Yapay Zeka kullansak, nasil kullansak?

1. Bayesian Optimization (BO) bazli model (parametre=olasilik, cok data)
pg_tuner (2)
postgres_opttune (5)
Ottertune paper (9)
Tuneful (6)
ResTune (5)
RelM (6)
CGPTuner (4)
2. Reinforcement Learning (RL) bazli model (detayli modelleme, az data)
DMSConfig (3)
CDBTune (7)
QTune (7)
3. Machine Learning (ML) bazli model (kendisi 6grensin, cok data)
4. Karma Uygulamalar?



https://github.com/ssl-oyamata/postgres_opttune
https://github.com/ssl-oyamata/postgres_opttune
https://github.com/ssl-oyamata/postgres_opttune
https://ottertune.com/
https://www.cs.cmu.edu/~ggordon/van-aken-etal-parameters.pdf
https://research-information.bris.ac.uk/ws/portalfiles/portal/252529452/untitled.pdf
https://www.cl.cam.ac.uk/~ey204/teaching/ACS/R244_2023_2024/papers/ZHANG_SIGMOD_2021.pdf
https://arxiv.org/abs/2002.11780
https://15799.courses.cs.cmu.edu/spring2022/papers/07-knobs2/p1401-cereda.pdf
https://arxiv.org/pdf/2302.09146.pdf
https://github.com/HustAIsGroup/CDBTune/blob/master/An%20End-to-End%20Automatic%20Cloud%20Database%20Tuning%20System%20Using%20Deep%20Reinforcement%20Learning.pdf
https://www.vldb.org/pvldb/vol12/p2118-li.pdf

Kim Nasil Yapmis? Ornek: DBtune

Reload Restart (canli sistemde genelde kullanilmaz)

1. work_mem 1. shared_buffers %25 (0-1 restart)

2. random_page cost 2 max_worker _processes ~vCPU (0-1 restart) sadece £
3. seq_page_cost 3. wal_buffers performans

4. checkpoint_completion_target 4. huge_pages verileri ‘
5. effective_io_concurrency dbtunel/’\

6. max_parallel_workers_per_gather Yerel (on prem) Bulut Uygulamas: [—V

7. max_parallel_workers veya Bulut

8. max_wal_size

9. min_wal_size | Sotne Ao DBtune Uygulamasi

10. bgwriter_1lru_maxpages PostgreSQL Veritaban! Kaynak Ajan Yapay Zeka Modilli

11. bgwriter_delay :

12. effective_cache_size r ML Optimizer Prior

13. maintenance work_mem Learnings

14. default_statistics_target

15. max_parallel_maintenance_workers &

®Profelis



Kim Nasil Yapmis? Ornek: DBtune (2)

Performance summary

Average query runtime v Linear v
Lower number is better
o 2100 RDS mb&.2xL with DBtune
2 RDS m5.4xL baseline
~ 1900 5
wn
g 4
2 1700 3
©
0 2
=
S 1500 ;
= ) =]
£ 1300 . .42: 13 -44: 15: -46: -16:
= RDS m5.2xL with 09:42:51 10:13:48 10:44:48 11:15:23 11:46:03 12:16:54
o PGTune
& 1100
E
= . @ Baseline @ Best @@ Invalid @ Active
% 900 RDS mb5.2xL baseline
o 700 Configuration history Config #38002 performance
1 1 1 21 Config #38002 Active Average query runtime 79.3 Transactions per second
.3ms 2780 tx/s
. . . s S TR Valid Valid
Number of tuning iterations (time) g .
monthsago  Valid
2 Applied from
Average query runtime Config #37992 O Seaichparariion £3 Compare
erf_average_query_runtime - :
BRI g% giety Config #38001 inactive Parameter name 1 Tuning 14 Value T Unit N
9 Applied on Sonfig validity
8 4 months ago Valid work_mem & 4096 kB
Applied from:
7 CLn!lg #38000
seq_page_cost & Z 0
T 6
é Config #38000 Inactive
° 5 random_page_cost 0 0
& Applied on Config validity
=4 4monthsago  Valid g : -
D::, 3 i min_wal_size & 8192 MB
5 Tuning session - 1612
max_wal_size & 32768 MB
! Config #37999 Inactive
0 max_parallel_workers_per_gather & Z 8
03/04 10:19 03/04 10:22 03/04 10:25 03/04 10:28 03/04 10:31 03/04 10:34 03/04 10:37 Amonl‘hs“igo v.ﬁ@w o
max_parallel_workers & Z 16

Time
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PostgreSQL'e 6zel yapay
zeka (ML) kullanir.

|JUWM~ Dinamiktir.
ﬂ Kolaydir.
% Olgeklenebilir.

®Profelis

DBtune, PostgreSQL optimizasyon sorunlarini nasil gozecegini 6grenir.

Surekli degisen is yuku icin 6zel optimizasyon.

Yapay zeka veya veritabani igin derin bilgiye gerek yoktur.

Farkli PostgreSQL ortamlarini ayni anda analiz+optimize edebilir.

2= dbtune



Gercek Hayat Ornekleri

"DBtune is a strategic part of our engineering team"

serone
80
60 + 75.9 ms
w 10.8x
speedup

Lower is better

- |

Query runtime

Tuning results from a live Midwest Tape production database

https://www.dbtune.com/blog/how-midwest-tape-achieved-a-
10x-performance-boost-with-postgresql-tuning-on-aws-rds

®Profelis

"Using DBtune is a no-brainer"

BEFORE

0.4 ms | 80% |

Query runtime

2x speedup

l l

Query runtime CPU usage

50% reduction

CPU usage

Tuning results from a live Papershift production database

https://web.archive.org/web/20260114174444/https://dev.to/floriansuchan/h

ow-we-used-dbtune-to-cut-our-postgres-query-time-by-50-on-aws-rds-2a5e
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Tesekkirler

Soru & Cevap (salonda)
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