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http://shop.oreilly.com/product/0636920021964.do

Russian developers of PostgreSQL.:

Alexander Korotkov, Teodor Sigaev, Oleg Bartunov

w

Speakers at PGCon, PGConf: 20+ talks
GSoC mentors

3 PostgreSQL major contributors 4+ 1 committer
Conference organizers
50+ years of PostgreSQL expertship: dev., audit, consult.
Postgres Professional company co-tounders

PostgreSQL CORE
Locale support

PostgreSQL extendability:
GiST(KNN), GIN, SP-GIiST
Full Text Search (FTS)
NoSQL (hstore, jsonb)
Indexed regexp search
Access method extendability

Extensions
intarray
pg_trgm
Itree

hstore
plantuner

jsquery

(HL HighLoad]
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Co cTtopoHnbl MySQL

* [1nsi MeHs BCE MOrJio ObITb NPOCTO

5 (HL HighLoad]



Co cTtopoHbl MySQL

* [1nst MeHs BCE MOrao bbITb NPOCTO

* IMuTpuii perynsipHo nyonnkyeT getanbHble
pe3ynbTaTbl TECTOB
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Co cTtopoHnbl MySQL

* [1nsi MeHs1 BCE MOTJI0 ObITb NPOCTO

* AMuTpuii perynsipHo nyonukyeT getanbHble
pe3ynbTaThl TECTOB
* AnekcaHgp Mor nporHaTb ux Ha PostgreSQL

5 (HL HighLoad]



Co cTtopoHnbl MySQL

* [1nsi MeHs1 BCE MOTJI0 ObITb NPOCTO

¢ OpI/IFI/IHaJ'IbHaFI LeJib NCCNeENOBaHNA

* MHorue knneHTbl NCNOABL3YOT Heckonbko B/
* Kak npaBuno xopowlo 3HatOT TONbKO OfHY
* Obuwme npobnembl
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Co cTtoponbl MySQL

* [1nsi MeHs1 BCE MOTJI0 ObITb NPOCTO

¢ OpI/IFI/IHaJ'IbHaFI LeJib NCCNeENOBaHNA

* MHorue knneHTbl NCNOABL3YOT Heckonbko B/
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m CkopocTb 3anucu Ha MacTepe
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Co cTtoponbl MySQL

* [1nsi MeHs1 BCE MOTJI0 ObITb NPOCTO

¢ OpI/IFI/IHaJ'IbHaFI LeJib NCCNeENOBaHNA

* MHorue knneHTbl NCNOABL3YOT Heckonbko B/
* Kak npaBuno xopowlo 3HatOT TONbKO OfHY
* Obuwme npobnembl

m CkopocTb 3anucu Ha MacTepe
B MakcumManbHas npoussoguTensHocTs read-only slave
m Checksums, cuHxpoHu3auusi, Komnpeccus

5 (HL HighLoad]



Co cTtoponbl MySQL

* [1nsi MeHs1 BCE MOTJI0 ObITb NPOCTO

* OpurnHanbHas Uenb NccaegoBaHns
* MHorue knneHTbl NCNOABL3YOT Heckonbko B/
* Kak npaBuno xopowlo 3HatOT TONbKO OfHY

* Obuwme npobnembl
* OanH BONPOC: Kak NONy4YuTh AyYllne
pe3yNibTaThl AN KaXKA0W 13 6a3 Ha O4NHAKOBOM

obopyaoBaHun?
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Co cTtoponbl MySQL

* [1nst MeHs BCE MOrao bbITb NPOCTO

¢ OpVIFVIHaJ'IbHaﬂ LeJib NCCNENOBAHNA

* O4uH BOMPOC: Kak MoJlyuYnTb AyYLume
pe3ynbTaThl 41 KAXKA0i 13 a3 Ha OANHAKOBOM
obopyaoBaHun?

¢ Hy>KHO MCNoNb30BATb OONHAKOBbIE TECTbI

5 (HL HighLoad]



pr,D,HOCTI/I, C KOTOpPbIMU 51 CTOJIKHYNACb
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HeoxunpanHoctu read-write

* MawwuHa Percona
* INpoueccopsl: physical = 2, cores = 12, virtual =
24, hyperthreading = yes
* MamaTe: 251.9G
* CkopocTb gucka: about 33K IOPS
* MawwuHa Freematiq
* MNpoueccopsi: physical = 4, cores = 72, virtual =
144, hyperthreading = yes
* MamaTe: 3,0T
* CkopocTb auncka: about 3K IOPS @HighLoad]



MNMepBbie pe3ynbraTthbl

* MawwHa Percona

OLTP test statistics:

transactions: 1000000 (28727.81 per sec.)

read/write requests: 5000000 (143639.05 per sec.)
other operations: 2000000 (57455.62 per sec.)

. .

MawwnHa Freematiq

transactions: 1000000 (29784.74 per sec.)

read/write requests: 5000000 (148923.71 per sec.)
other operations: 2000000 (59569.49 per sec.)

* [lpon3BoANTENBHOCTL OAMHAKOBAS
* 9] bbl X0TEeNna ncnonbL3oBaTh BCe Aapal

(HL HighLoad]



MonbiTka #2: Read-only 100% B namsaTtu

* Cpa3zy nonayuunock 700 QPS
* SysBench ucnonssosan ctonsko xe CPU,
ckonbko 1 MySQL

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
4585 smirnova 20 0 0,157t 0,041t 9596 S 1,4 12:27.16 mysqld
8745 smirnova 20 0 1266212 629148 1824 S 0,0 9:22.78 sysbench

(HL HighLoad]



MonbiTka #2: Read-only 100% B namsaTtu

* Cpa3zy nonyuunnock 700 QPS
* SysBench ncnonbsosan cronbko xe CPU,
ckonbko n MySQL
* Pewenne
* 3anyckaTb sysbench c onunsimn —percentile=0
—max-requests=0
* Betka concurrency kit B SysBench
* MepenucaTb *lua ckpunTbl ¢ cnonb3oBaHMEM

Prepared Statements
@HighLoad]



MonbiTka #2: Read-only 100% B namsaTtn

* Cpasy nony4dunnoce 700 QPS

* SysBench ucnonssosan ctonsko xe CPU,
ckonbko 1 MySQL

* Pewenne
* HanwncaTb xopolune TecTbl - 3TO HenpocTo!

(HL HighLoad]



I'Ipome)KyTquble PE3y/ibTATbl N aHOMaA TN
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Cucremnas koHdurypauus

* vm.swappiness=1

* cpupower frequency-set —governor performance
> kernel.sched autogroup enabled=0

* kernel.sched migration cost ns= 5000000

- vm.dirty background bytes=67108864

* vm.dirty bytes=536870912

* 1O scheduler [deadline]

(HL HighLoad]



RO koHdurypauyua MySQL

* 5.7.15-9 Percona Server (GPL), Release 9
» 3a ocHOBY B3siTa KoHurypauns Jmutpus
* (C HebonbLwyMy n3MeHeHUsIMN)

(HL HighLoad]


http://dimitrik.free.fr/blog/archives/2016/02/mysql-performance-scalability-on-oltp_rw-benchmark-with-mysql-57.html

RO koHdurypauyus MySQL

* 5.7.15-9 Percona Server (GPL), Release 9

* 3a ocHOBY B3siTa KOHdUrypauus Amutpus
* General-Files

# general
table_open_cache = 8000
table_open_cache_instances=16
back_log=1500
query_cache_type=0
max_connections=4000

# files
innodb_file_per_table
innodb_log_file_size=1024M
innodb_log_files_in_group=3

innodb_open_files=4000 @ nghl—oad N
12 "'


http://dimitrik.free.fr/blog/archives/2016/02/mysql-performance-scalability-on-oltp_rw-benchmark-with-mysql-57.html

RO koHdurypauyus MySQL

* 5.7.15-9 Percona Server (GPL), Release 9
» 3a ocHOBY B3siTa KoHurypauns Jmutpus
* MonuTtopunr-Buffers

# Monitoring
innodb_monitor_enable = ’%’
performance_schema=0FF #cpu-bound, matters for performance

#Percona Server specific
userstat=0
thread-statistics=0

# buffers
innodb_buffer_pool_size= 128000M (32000M)
innodb_buffer_pool_instances=128 (32)

innodb_log_buffer_size=64M @ nghl—oad N
12 "'


http://dimitrik.free.fr/blog/archives/2016/02/mysql-performance-scalability-on-oltp_rw-benchmark-with-mysql-57.html

RO koHdurypauyua MySQL

* 5.7.15-9 Percona Server (GPL), Release 9
- 3a ocHoBY B3siTa koHurypauus AmuTtpus
* InnoDB-cneyndunytbie

# tune
innodb_checksums=1 (0)
innodb_doublewrite= 1
innodb_support_xa=0
innodb_thread_concurrency=0
innodb_flush_log_at_trx_commit=2
innodb_flush_method=0_DIRECT_NO_FSYNC
innodb_max_dirty_pages_pct=90
innodb_max_dirty_pages_pct_lwm=10
innodb_lru_scan_depth=4000
innodb_page_cleaners=4

innodb_use_native_aio=1
innodb_stats_persistent = 1
innodb_spin_wait_delay=6
join_buffer_size=32K
sort_buffer_size=32K

(HL HighLoad]


http://dimitrik.free.fr/blog/archives/2016/02/mysql-performance-scalability-on-oltp_rw-benchmark-with-mysql-57.html

RO koHdurypauyus MySQL

* 5.7.15-9 Percona Server (GPL), Release 9
» 3a ocHOBY B3siTa KoHurypauns Jmutpus
* [nst nponsBoanTENbHOCTH

# perf special
innodb_adaptive_flushing = 1
innodb_flush_neighbors = 0
innodb_read_io_threads = 4
innodb_write_io_threads = 4
innodb_io_capacity=2000
innodb_io_capacity_max=4000
innodb_purge_threads=4
innodb_max_purge_lag_delay=30000000
innodb_max_purge_lag=0
innodb_adaptive_hash_index=0

) (HL HighLoad]


http://dimitrik.free.fr/blog/archives/2016/02/mysql-performance-scalability-on-oltp_rw-benchmark-with-mysql-57.html

MapameTpbl sysbench

LD_PRELOAD=/data/sveta/5.7.14/1ib/mysql/libjemalloc.so \
/data/sveta/sbkk/bin/sysbench \
[-test=/data/sveta/sysbench/sysbench/tests/db/oltp_prepared.lua |\
-test=/data/sveta/sysbench/sysbench/tests/db/oltp_simple_prepared.lua \]
-db-driver=mysql -oltp-tables-count=8 -oltp-table-size=10000000 \
-mysql-table-engine=innodb -mysql-user=msandbox \
-mysql-password=msandbox -mysql-socket=/tmp/mysql_sandbox5715.sock \
-num-threads=$i -max-requests=0 -max-time=300 -percentile=0 \
[-oltp-read-only=on -oltp-skip-trx=on \]

run

(HL HighLoad]



Pe3synbratbl RO xyxe, yem y Mmutpus
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Pesynbratbl RO xyxe, yem y Mmutpus
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RW koHdurypauua MySQL

* Open files - Monitoring
#0pen files
table_open_cache = 8000
table_open_cache_instances = 16
query_cache_type = 0
join_buffer_size=32k
sort_buffer_size=32k
max_connections=16000
back_log=5000
innodb_open_files=4000

#Monitoring
performance-schema=0

#Percona Server specific
userstat=0

thread-statistics=0 @ H|ghLoad++



RW koHdurypauua MySQL

* InnoDB general n concurrency

#General
innodb_buffer_pool_load_at_startup=1
innodb_buffer_pool_dump_at_shutdown=1
innodb_numa_interleave=1
innodb_file_per_table=1
innodb_file_format=barracuda
innodb_flush_method=0_DIRECT_NO_FSYNC
innodb_doublewrite=1
innodb_support_xa=1
innodb_checksums=1

#Concurrency

innodb_thread_concurrency=144

innodb_page_cleaners=8

innodb_purge_threads=4 #with 1 seem to be more stable
innodb_spin_wait_delay=12 #Good value for RO is 6, for RW and RC is 192

(HL HighLoad]



RW koHdurypauua MySQL

* InnoDB buffer, log n 10 capacity

innodb_log_file_size=8G
innodb_log_files_in_group=16
innodb_buffer_pool_size=128G
innodb_buffer_pool_instances=128
innodb_io_capacity=18000
innodb_io_capacity_max=36000
innodb_flush_log_at_timeout=0
innodb_flush_log_at_trx_commit=2

(HL HighLoad]



RW koHdurypauua MySQL

* InnoDB performance, load specific

innodb_flush_sync=1

innodb_adaptive_flushing=1
innodb_flush_neighbors = 0
innodb_max_dirty_pages_pct=90
innodb_max_dirty_pages_pct_lwm=10
innodb_lru_scan_depth=4000
innodb_adaptive_hash_index=0
innodb_change_buffering=none #can be inserts
optimizer_switch="index_condition_pushdown=off"

(HL HighLoad]
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RR vs RC Ha 24 apgpax
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None3Hbie cpaBHeHUs
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Vs 2

innodb flush log at trx commitl
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innodb _doublewrite 1 vs 0
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innodb _checksums 1vs 0
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sync_binlog 1vs 0

24

Transactions/s

50,000

40,000

30,000

20,000

10,000

0
Threads

T

T

T

—e— BinarylogOFF
—e—sync_binlog =1
—e—sync_ binlog =0

| | |
144 512 1024 @HighLoad“‘



MySQL: no4yemy 3Tn pe3ynbTatbl CTa/IM BO3MOXHbI
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KnroyeBble uameHeHns

* InnoDB: onTnmmnsauyns transaction list

26

(HL HighLoad]



KnroyeBble nuameHeHns

* InnoDB: onTnmmnsauyns transaction list

* Bepcusa 5.7.2: rnobanbHbili transaction bbin
pa3buT Ha ABa

B Read-write
® Read-only

) (HL HighLoad]



KnroyeBble uameHeHns

* InnoDB: onTnmmnsauyns transaction list

* Bepcusa 5.7.2: rnobanbHbili transaction bbin
pa3buT Ha ABa

B Read-write
® Read-only

* Bepcusa 5.7.3: no ymonyaHuo TpaH3aKL s

HE3aBUCUMA, €C/IN TONIBKO He Dblfa OTKpPbITA C
onuueli READ WRITE

® Read only TpaHzakunu mutex-free
[

) (HL HighLoad]



KnroyeBble uameHeHns

* InnoDB: onTnmmnsauyns transaction list
* Bepcusa 5.7.2: rnobanbHbili transaction bbin
pa3buT Ha ABa

B Read-write
® Read-only

* Bepcusa 5.7.3: no ymonyaHuo TpaH3aKL s

HE3aBUCUMA, €C/IN TONIBKO He Dblfa OTKpPbITA C
onuueli READ WRITE

® Read only TpaHzakunu mutex-free
[

* [MoppobHee i .
. WL #6047 @ icrioad g


https://blogs.oracle.com/mysqlinnodb/entry/transaction_life_cycle_improvements_in
http://dev.mysql.com/worklog/task/?id=6047

KnroyeBble uameHeHns

* InnoDB: onTnmmnsauyns transaction list

* InnoDB: ymenbLlieH lock sys t:mutex
contentlon WL #6899

26

(HL HighLoad]


http://dev.mysql.com/worklog/task/?id=6899

KnroyeBble uameHeHns

* InnoDB: onTnmmnsauyns transaction list

* InnoDB: ymenbLlieH lock sys t:mutex
contentlon WL #6899

* InnoDB: ucnpasneH index->lock contention
WL #6326

(HL HighLoad]

26


http://dev.mysql.com/worklog/task/?id=6899
http://dev.mysql.com/worklog/task/?id=6326

KnroyeBble nuameHeHns

* InnoDB: bbicTpbiii 1 napannensHbiii flushing

) (HL HighLoad]



KnroyeBble nuameHeHns

* InnoDB: bbicTpbiii 1 napannensHbiii flushing
* Heckonbko noTtokos page cleaner: WL #6642

) (HL HighLoad]


http://dev.mysql.com/worklog/task/?id=6642

KnroyeBble uameHeHns

* InnoDB: bbicTpbiii 1 napannensHbiii flushing

* Heckonbko noTtokos page cleaner: WL #6642
* VnyyweH agantusHbliii flushing: WL #7868

) (HL HighLoad]


http://dev.mysql.com/worklog/task/?id=6642
http://dev.mysql.com/worklog/task/?id=7868

KnroyeBble nuameHeHns

* InnoDB: bbicTpbiii 1 napannensHbiii flushing

* Heckonbko noTtokos page cleaner: WL #6642
* VnyyweH agantusHbliii flushing: WL #7868
* YMeHbLLIEHO YNCNO0 CTPaHML, KOTOPOE AOXKHO

obiTb flushed: WL #7047

) (HL HighLoad]


http://dev.mysql.com/worklog/task/?id=6642
http://dev.mysql.com/worklog/task/?id=7868
http://dev.mysql.com/worklog/task/?id=7047

KnroyeBble uameHeHns

* MacwTabunpyemocts MDL (Meta-Data Lock)

(HL HighLoad]



KnroyeBble nuameHeHns

* MacwTabunpyemocts MDL (Meta-Data Lock)

* Vopan THR LOCK::mutex gnsi InnoDB: WL
#6671

(HL HighLoad]


http://dev.mysql.com/worklog/task/?id=6671
http://dev.mysql.com/worklog/task/?id=6671

KnroyeBble uameHeHns

* MacwTabunpyemocts MDL (Meta-Data Lock)

* Vopan THR LOCK::mutex gnsi InnoDB: WL
#6671
* Pa36buTt Ha yactn LOCK _grant

m KonudecTeo nocrosiHHoe

m Thread ID ucnons3yetcs gns Boibopa naptuyun
m WL #8355

m Bug #72829

) (HL HighLoad]


http://dev.mysql.com/worklog/task/?id=6671
http://dev.mysql.com/worklog/task/?id=6671
http://dev.mysql.com/worklog/task/?id=8355
http://bugs.mysql.com/bug.php?id=72829

KnroyeBble nuameHeHns

* MacwTabunpyemocts MDL (Meta-Data Lock)

* Vopan THR LOCK::mutex gnst InnoDB: WL
#6671

* Pa36uTt Ha yactn LOCK grant

* Lock-free MDL lock acquisition gns DML: WL
#7306, WL #7305

(HL HighLoad]


http://dev.mysql.com/worklog/task/?id=6671
http://dev.mysql.com/worklog/task/?id=6671
http://dev.mysql.com/worklog/task/?id=7306
http://dev.mysql.com/worklog/task/?id=7306
http://dev.mysql.com/worklog/task/?id=7305

Opyrvne ynydwenns npoussogurensHoctn MySQL

* Performance Schema 6bicTpee, 4em paHbLue
* 7 3ameTuNa BANSIHME He HA BCeX TecTax
* 41 HE Bknto4ana HMKaknx MHCTPYMEHTOB

) (HL HighLoad]



Opyrvne ynydwexnuns npoussogurensHoctn MySQL

* Performance Schema bbicTpee, 4em paHbLue

* BoicTpeili innodb  checksum  algorithm crc32
MO YMOYAHUIO

(HL HighLoad]



Opyrvne yny4dwenns npoussogurensHoctn MySQL

* Performance Schema 6bicTpee, 4em paHbLue
* BoicTpeili innodb  checksum  algorithm crc32

Mo yMON4YaHUto
* [lpounzseoguTtensHocTb InnoDB Temporary

Table
* Het UNDO n REDO logging
* Hert Insert buffering
* HeT persistence
* WL #6469, WL #6470, WL #6915,
https://goo.gl/LelYDA [ iofLoad g


http://dev.mysql.com/worklog/task/?id=6469
http://dev.mysql.com/worklog/task/?id=6470
http://dev.mysql.com/worklog/task/?id=6915
https://goo.gl/LeIYD4

Opyrvne ynydwenns npoussogurensHoctn MySQL

* Performance Schema bbicTpee, 4em paHbLue

* BoicTpeili innodb  checksum  algorithm crc32
MO YMOYAHUIO

* [lponssogntensHocTb InnoDB Temporary
Table

* Boirpyska u 3arpyska InnoDB buffer pool

(HL HighLoad]



Opyrvne ynydwenns npoussogurensHoctn MySQL

* Performance Schema bbicTpee, 4em paHbLue

* BoicTpeili innodb  checksum  algorithm crc32
MO YMOYAHUIO

* [lponssogntensHocTb InnoDB Temporary
Table

* Boirpyska u 3arpyska InnoDB buffer pool
* /I mHoro yero ewig ©

(HL HighLoad]
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TpyaHocTn

(HL HighLoad]



sysbench n prepared statements: nonbiTka 1

* [Npobnema: obpabotka NULL gnsa PostgreSQL cnomaHa B
sysbench.

[fontsize=]

FATAL: failed to execute function ‘event’: 3

(last message repeated 7 times)

FATAL: PQexecPrepared() failed: 7 ERROR: invalid input syntax for integer:

* MounHeHo. Anekceit Konbitos cmépxun pull request.
[fontsize=]
/* Convert SysBench bind structures to PgSQL data */
for (i = 0; i < (unsigned)pgstmt->nparams; i++)
{
- if (stmt->bound_param[i].is_null)
+ if (stmt->bound_param[i].is_null && *(stmt->bound_param[i].is_null))

continue;

switch (stmt->bound_param[i].type) { @ nghl_oad++
30 ‘



sysbench n prepared statements: nonbiTka 2

* MMpobnema 2: sysbench He moxeT Harpy3nTb PostgreSQL, korga
ncnonb3yroTcs prepared statements.

[fontsize=]

93087 korotkov 20 0 9289440 3,718g 2964 S 242,6 0,1 0:32.82 sysbench
93161 korotkov 20 0 32,904g 81612 80208 S 4,0 0,0 0:00.47 postgres
93116 korotkov 20 0 32,904g 80828 79424 S 3,6 0,0 0:00.46 postgres
93118 korotkov 20 0 32,904g 80424 79020 S 3,6 0,0 0:00.47 postgres
93121 korotkov 20 0 32,904g 80720 79312 S 3,6 0,0 0:00.47 postgres
93128 korotkov 20 0 32,904g 77936 76536 S 3,6 0,0 0:00.46 postgres
93130 korotkov 20 0 32,904g 81604 80204 S 3,6 0,0 0:00.47 postgres
93146 korotkov 20 0 32,904g 81112 79704 S 3,6 0,0 0:00.46 postgres

® ...peLueHo Noka 3abuTteb Ha sysbench n nonb3oBaTbes pgbench!
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OLTP RO ckpunt gns pgbench
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\set table_size 10000000

\set range_size 100

\set idl random(1, :table_size)

\set id10 random(1, :table_size)

\set ri1l random(1, :table_size)

\set rilu :ri1l + :range_size

\set r4l random(1, :table_size)

\set rdu :r4l + :range_size

SELECT c FROM sbtest WHERE id = :id1;

SELECT c FROM sbtest WHERE id = :id10;

SELECT ¢ FROM sbtest WHERE id BETWEEN :r1l AND :rlu;

SELECT SUM(K) FROM sbtest WHERE id BETWEEN :r21 AND :r2u;
SELECT ¢ FROM sbtest WHERE id BETWEEN :r31 AND :r3u ORDER BY c;
SELECT DISTINCT c FROM sbtest WHERE id BETWEEN :r4l1 AND :r4u;
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OLTP RW ckpunt gns pgbench
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\set table_size 10000000

\set ul random(1l, :table_size)
\set u2 random(1l, :table_size)
\set u3 random(1l, :table_size)
\set u4 random(1l, :table_size)

SELECT DISTINCT c FROM sbtest WHERE id BETWEEN :r4l AND :r4u;
UPDATE sbtest SET k = k + 1 WHERE id = :ul;

UPDATE sbtest SET c¢ = sb_rand_str(’

DELETE FROM sbtest WHERE id = :u3;

INSERT INTO sbtest (id, k, c, pad) VALUES (:u3, :u4, sb_rand_str(’
COMMIT;

Mpuwnock peanusosatb sb_rand str() Ha ctopoHe Postgre

Ha
High
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Kak ero 3anyckatb?

34

Bcé Ha github'e n BocnpoussoguTtcs!

[fontsize=]

git clone https://github.com/postgrespro/pg_oltp_bench.git

cd pg_oltp_bench

make USE_PGXS=1

sudo make USE_PGXS=1 install

psql DB -f oltp_init.sql

psql DB -c "CREATE EXTENSION pg_oltp_bench;"

pgbench -c 100 -j 100 -M prepared -f oltp_ro.sql -T 300 -P 1 DB

$
$
$
$
$
$
$
$ pgbench -c 100 -j 100 -M prepared -f oltp_rw.sql -T 300 -P 1 DB
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Pe3ynbtaTthl
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Pe3ynbTaTbl: TO4YEYHbIE 3anNpoChl

pgbench -s 1000 -j $n -c $n -M prepared -S on 4 x 18 cores Intel Xeon E7-8890 processors
median of 3 5-minute runs With shared_putiers = 32GB, max_connections = 300
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PesynbtaTtbl: OLTP RO

OLTP RO 10M 1tab on 4 x 18 cores Intel Xeon E7-8890 processors
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Pesynbtatei: OLTP RW

OLTP_RW 10M 1tab on 4 x 18 cores Intel Xeon E7-8890 processors

TPS
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®=® pgsql-9-6 async commit
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Pe3synbtatei: OLTP RW ramdisk

OLTP_RW 10M 1tab on 4 x 18 cores Intel Xeon E7-8890 processors
median of 3 5-minute runs with shared_buffers = 32GB, max_connections = 300
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Pesynbratbl: OLTP RW checksums

OLTP_RW 10M 1tab on 4 x 18 cores Intel Xeon E7-8890 processors
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Kak 310 cTasno BO3MOXXHO
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Pin/UnpinBuffer in lockless manner

42

MNepen Tem kak ‘notporate ntoboii 610K gaHHbIX, backend BHavane
Ao/KeH “3annHuTe’ cooTeeTcTBytowmii bydep. Pin/UnpinBuffer —

O4YeHb YacTas onepauus.
Bobino:

S_LOCK (bufHdr) ;
bufHdr->pinCount++;
S_UNLOCK (bufHdr) ;
Crano:

atomic_increment (buf_hdr->pinCount) ;

CMm. commit: https://goo.gl/LLCVRS.
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https://goo.gl/LLCvR8

YmMeHblieHne KoHkypeHuum 3a ProcArrayLock

* CHanwoT cofepXXnT cnncok id 3anyLieHHbIX TpaH3akuuii. Jns
NOJly4eHns CHaNLWOoTa Hy>XHO B3sTb shared ProcArraylLock.

* Commit TpaH3akuuu o4nwaeT e€ id us pasgensemoii namMsTu.
Ina commit’a TpaH3akuum Hy»xeH exclusive ProcArraylLock.

* Bbicokunii TPS npneogunT K BbICOKOI KOHKYpPEHL MM 32
ProcArrayLock.

* PeweHne: ounwaTs id TpaH3akuyuii naykamu,

Cm. commit: https://goo.gl/Zxiill.

) (HL HighLoad]


https://goo.gl/ZxiilI

YmeHblweHne koHkypeHuunmn 3a CLogControlLock

* [NonyyeHune cTaTyca TpaH3akuum Tpebyet shared
CLogControlLock. YcTtaHoBka cTtaTyca TpaH3akuuu Tpebyet
exclusive CLogControlLock. Yrenue ctanunusl CLOG Tpebyer
exclusive CLogControlLock.

* Ha coBpemeHHbIX MHOrosiiepHbIX apxutekTypax, backend bl
4aCTO MOJIyYatoT CTaTyCbl TpaH3akumMii. HYucno 3anpawnBaembix
TPAH3aKLMIA TaKXXe BbICOKO.

* Pewenue: yeennunts Yucno bycpepos CLOG ¢ 32 pgo 128.
Bnarogapsi atoro ctpanuuybl CLOG Hy>xHO DyaeT pexe 4nTaTb.

See commit details: https://goo.gl/aaPYsJ. @HighLoad]
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https://goo.gl/aaPYsJ

MNepcnekTusbl
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'ae OyTbinoyHoe ropnbiwko y PostgreSQL?
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'ae OyTbinoyHble ropabiwkn y PostgreSQL?
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'ae OyTbino4yHble ropabiwkn y PostgreSQL?

48

- Buffer manager — megnenHas xaw tabnunua,
“NuH", ODNOKNPOBKN.

* CHaNWOTbI — AN NONYYEHUS KaXKA0ro
CH3MWOTA HY>XHO MPOCKAHNPOBaTbL BCE
aKTUBHbIE TPaH3aKLUMNN.

* CUHXPOHHbI MPOTOKO.
- MeaneHHoe BbigeneHue id TpaH3akuum —
MHOIO OJIOKNPOBOK. o
HighLoad]



ByTtbinoyHbie ropnbiwku PostgreSQL B uudpax

* SELECT val FROM tab WHERE id IN (:id1, ... :id10) — 150K B
cekyHay = 1.5M To4euHbIX 3aNpOCOB B CEKYHAY, HET BbINTPbILLA.
Vnupaemcs B buffer manager.

* 10 x SELECT 1 B onHy koMaHay — 2.2M 3anpocoB B CeKyHLY.
Vnupaemcsi BO B3siTMe CHIMWOTA.

* SELECT 1 c CSN natuem (pewwésbie cHanwoTsl) — 3.9M
3aMpoCoB B CEKYHAY. YNPaeMcsi B MPOTOKOJI.

* SELECT txid current() — 390K 3anpocos B cekyHay. Ynupaemcs
B DOKNPOBKMN.

) (HL HighLoad]



Kak yny4wnTtb PostgreSQL?

. In—memo’ry TabnnyHblii geNXKOK be3 buffer
manager a.

* CSN pns ObICTPOro B3siTue CHamMLLOTOB.

* ACMHXPOHHBI DUHAPHBIA NPOTOKOJ NO3BONANT
0bpaboTaTh bOMbLLE KOPOTKUX 3aMPOCOB.

* Lockless Bbigenenue id TpaH3akuuii.

(HL HighLoad]
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HepaBHoe cpaBHeHne!
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CpaBHeHue: To4eYHble 3anpochl

pgbench -s 1000 -j $n -c $n -M prepared -S on 4 x 18 cores Intel Xeon E7-8890 processors
median of 3 5-minute runs with shared_buffers = 32ZGB, max_connections = 300
vs sb_RO_Pselects_1M_8tab-ps-socket-dim Max-QPS @72cores-HT
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Cpasnenue: OLTP RO

OLTP RO 10M 1tab on 4 x 18 cores Intel Xeon E7-8890 processors
median of 3 5-minute runs with shared_buffers = 32GB, max_connections = 300
vs sb_OLTP_RO_1M_8tab-ps Max-QPS @72cores-HT (https://goo.gl/iqV73m)
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CpasHenune: OLTP RW

OLTP RW 10M 1tab on 4 x 18 cores Intel Xeon E7-8890 processors

TPS
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median of 3 5-minute runs with shared_buffers = 32GB, max_connections = 300
vs sb_OLTP_RW_1M_8tab-ps Max-QPS @72cores-HT (https://goo.gl/lqgV73m)
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Bbino 6nan3ko...
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NTorm

* MySQL n PostgreSQL — anHamunyxo
pa3seuBatowmecst open source CYB/1, bbicTpo
aflanTUpyoLecst Nog COBPEMEHHOI XKenes3o.

* Penunsbl MySQL 5.7 n PostgreSQL 9.6
COLAEPXKAT CEPbE3HbIE YAYYLLIEHUS
BEPTMKaNbHOW MacwTabupyemocTn (consider
upgrade).
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BnaropgapHocTu

* Freematiq 3a npefocTaBneHHble cepBepa
- MySQL Server Team

* MySQL InnoDB Team

* Dimitri Kravtchuk

- Alexey Kopytov

@ HighLoad]


http://freematiq.com
http://mysqlserverteam.com/
https://blogs.oracle.com/mysqlinnodb
http://dimitrik.free.fr/blog/index.html
https://github.com/akopytov

Ncnonb3oBaHHbIE MHCTPYMEHTDLI

* sysbench

* pgbench

* pg_oltp bench

- open-database-bench

@ HighLoad]


https://github.com/akopytov/sysbench
https://www.postgresql.org/docs/9.6/static/pgbench.html
https://github.com/postgrespro/pg_oltp_bench
https://github.com/svetasmirnova/open-database-bench

Y Bac ectb BONpOCOB,

Y HaC €CTb OTBETOB.
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Cnacnbo!

http://www.slideshare.net/SvetaSmirnova
https://twitter.com/svetsmirnova
https://github.com/svetasmirnova
http://www.postgrespro.ru
https://github.com/postgrespro
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