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* dnstex

* 15 neT B Harpy3o4HoMm
TEeCTUPOBAHUIN 1 Java
pa3paboTke

* 3aHMatOCb L AR
NPOV3BOAUTENBHOCTbIO Al
PostgreSQL v He ToNbKo

* KoHTpubbloTOp B Open Source
NPOEeKTbI
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O komnaHun Postgres Professional

* Benyuwinm paspabotunk 6a3bl gaHHbIX PostgreSQL

* [lenaeTt kKOMMepYeckme npoayKThbl
- bbIiCcTpogencTemne
— HoBbIN (hyHKUMOHA
- MacwTtabupyemocTb

* O6pa3oBaHue, 0byvyeHne, KOHPepeHuun...

* aka PgPro




O yém cerogHa byneT pasrosop?

* He6osiblLIasa UCTopuA Noa nmBeo
* [1po Postgres, OS, xenesku

* [Mpo netabanT nam NOYTU TPUIIMOH CTPOK B Base




A C 4yero Hadanacb ncropua?

* Ha kaneHpape 10 aekabps...

* [Netabaunt

* PacnpenenenHbit PostgreSQL (PgPro Shardman)
 Commodity Xxene3o — yem gelluesne, TEM fiyylle

* Korga: po 20 aHBaps







Who is Mr, Shardman?




Who is Mr. Shardman?

* PacnpegeneHHas 6a3a aaHHbIX noBepx PostgreSQL
- LapanpoBaHne yepes napTuymoHnpoBaHmue
— Share-nothing

- Kommepueckas, 3aKpbITbI KOA
* YecTHbin ACID

* JKOocuUCTeMHbIe YTUNUTHLI (pg_probackup, paclwimpeHmnsa 1 T.n.)

https://postgrespro.ru/docs/shardman/14/index



https://postgrespro.ru/docs/shardman/14/index

Who is Mr. Shardman?

KnacTtep Etcd

etcd0l
etcd02
etcdd3

shard-1: [node-2]

rgid-1
CUHXpOHHasi pennuka

shardmand

shard-1:[node-1]

rgid-1
Bepywwii ysen

shardmand

shardmand

rgid-2
CMHXPOHHas pennuka

shard-2: [node-2]

shardmand

rgid-2
Beayuuii ysen

shard-2: [node-1]

noaKnw4yeHus

KnneHtTcKkue




Who is Mr. Shardman?

* OTKa30yCTOMYMBOCTb

- JlonosiHUTeNIbHOEe MECTO = A0MN CTOMMOCTb

* Harpysku
— Jltobble 6eHUMapkm anga OLTP

* Llenb TecTtoB

- 3anuTb 1 netabaiT n Harpy3nTb 3anpocamu
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Yahoo! Cloud Serving

Benchmark




Yahoo! Cloud Serving Benchmark

* NoSQL 6eHumapk 2010 roa,

* [lpocTbie onepaunn

* Hwukakux join-0B, arperauumn, C/I0XHbIX 3anpocoB
* Hukakunx distributed TpaH3akuui

* WNpeanbHo ana npoctenwero OLTP TtecTa
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Yahoo! Cloud Serving Benchmark

Partitioned table "public.usertable"

Column Type Collation | Nullable | Default
ycsb_key | character varying(64 not null
fieldo character varying(10
fieldl character varying(100
field2 character varying(100
field3 character varying(100
field4 character varying(100
field5 character varying(100
field6 character varying(100
field7 character varying(100
field8 character varying(100
field9 character varying(100

Partition key: HASH (ycsb _key)
Indexes:
"usertable pkey" PRIMARY KEY, btree (ycsb key)

13




Yahoo! Cloud Serving Benchmark

* ycsb _key = ‘user’ + hash(seq)
* OcTa/ibHble KOJIOHKM — C/yYanHbI 6anThbl
* OpHa cTpoka — 1100 6aunT

* [loyTn TPUNNOH CTPOK

* 1024 tepabanTta 3a 2 Heagenn ~ 70 TiB B cyTkn ~ 1 rurabanT B CekyHA
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Yahoo! Cloud Serving Benchmark

* Haxoanm obopyaoBaHue
* [eHepuM gaHHbIe 3a 2 Heaenu
* 3anyckaem TecCThbl

* OTYéT Ha cToNn HaYanbcecTBY 20 AHBapPA
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Yahoo! Cloud Se .
* Haxogum obopys o
* ['eHepum paHHbLIE

* 3anyckaem TecCTk

* OTYEeT Ha cTOoNn ’

POSSIBLY GO
WRONG2




Cache, Hash, Trash*

“Computer Science has only three
ideas: cache, hash, trash”

— Greg Ganger, CMU

["Trash" was more because it rhymed than
because it was the ideal third item ;).]
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Cache, Hash, Trash

* MpoBepuTb reHepauunio gaHHbIX Ha csladbomM o6opyaoBaHUMN
* 10 BupTyasiok no 8 aaep
* 50 GB 3a 30 MUHyT... Mano!

* Horaa He reHepuT JaHHbIE COBCEM
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Cache, Hash, Trash

for (long seq = 0; seq < X; seq++)
{

ycbs key = ‘user’ + fnvla(seq)

Insert_row(ychs_key, ...);
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Cache,

Hash, Trash

seq

fnvla(seq)

6284781860667377211

6284782960179005422

6284784059690633633

6284785159202261844

6284786258713890055

6284787358225518266

6284788457737146477

6284789557248774688

6284773064574351523

W/ o NO | S~ WI DN O

6284774164085979734
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Cache, Hash, Trash

Hash doyHKUMA C KONTN3Namu

* 3HauyeHuA HauyMHaloT NOBTOPATHLCH

* [loBTOpPEHUS LeNnbIMN NHTepBas1aMm
* OTb6packiBaHe NOBTOPEHNM

insert into .. on conflict ignhore;
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Cache, Hash, Trash

* YckopseM - naykamMmun 3asimBaem!
* ¥YBbI, nowin Deadlock
— 3Ha4yeHus NoBTOPSATCH Ha HEOO/bLLIOM PACCTOSAHUK

— Hapywaetca ynopsagodeHHoCcTb (A-B vs. B-A)
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Cache,

* YCKop
°* YBbI, I

— 3H AHUU
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Cache, Hash, Trash

* QOuepegHas norbiTKa YCKOPEHUS
— Yb6upaem xalimpoBaHue
— 3anueaem no 100 cTpok 3a pas (batching)
— 3asimBaem Hanpsmyto Ha HYXHbIn cepBep (node-wise)

— Yb6parb random-n3aumio AaHHbIX Ha KaXayt CTPOKY
* [NpenBaputensHas 3arpy3ka 1000000 cniydyarHbIX 3Ha4YEHUN
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Cache, Hash, Trash

* ITorum

— 150 GIB 3a 5 mnHyT — 0.5 GIB B cekyHay

— CrarycHada tabnuua
1 cTpoKa pa3 B 5 MUHYT

- Java peanusaums

~— /1 3TO NPOCTO Kakne-To BUPTYas10UKMN...

https://github.com/postgrespro/mbench_fast load to shard man


https://github.com/postgrespro/mbench_fast_load_to_shardman

Go!




Go!

Y3en Cepsepa planck-1 - planck-7 Cepsep schrodinger
[Mpoueccop 2 x Intel Silver 4314 (16x2.4 Ty, HT)
[amaTb 256 b — 8 x 32 b DDR4 ECC Reg
2 x 480 'b SSD SATA Enterprise 2 x 480 'b SSD SATA Enterprise
Hnck 10 x 15360 I'b SSD NVMe Enterprise

CeTeBble KapThl

2 x 10 GE + MC-LAG to Private network 10 reut/s

MaTepuHckaa nnaTa

Intel M50CYP1UR212 MB

X12DPI-N6
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Go!

* OC Debian 12
* RAID-0 gns 10 x 15TiB anckos = 140 TiB nog PGDATA
* MOHUTOPWHT A/19 UCTOpPUK

~ pgpro-otel-collector

~ pgpro_stats / pgpro_pwr
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Go!

* ~150 I'b 3a 10 MUHYT Ha KaxXx101 U3 HOfA,
* 3anycKkasin B HOYb
* Xopowwui ctapT
~ planck-1: 629 GB
~ planck-2: 632 GB
~ planck-3: 620 GB
~ planck-4: 632 GB
~ planck-5: 631 GB
~ planck-6: 975 GB
— planck-7: 626 GB 29







Go!

* Cnycta 12 yacos:

planck-1: 11T
planck-2: 11T
planck-3: 3.5T
planck-4: 11T
planck-5: 11T
planck-6: 4.1T
planck-7: 11T
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Houston, we have a problem!




Houston, we have a problem

NMonbiTKa #1

BbINO/THWUIM sSmart NnpoBepKy Anckos - OK

CBEPW/IN BEPCUN NPOLUNBOK NPOBGIEMHbIX ANCKOB, 1 NMPOLUNBOK AVNCKOB
C CEPBEPOB rAe nNpobsem Co CKOPOCTbIO 3anncu He Habnganock - OK

nepesarpy3nin cepeep ANnA NpoBepKn HacTpoek bios - OK

npon3Besnin 3aMmeHy kabenen ans noaknoveHns NVMe auckos
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Houston, we have a problem

* Pesynbrartbl NONbITKK #1
— BpemeHa obpalleHuna k aucka ynanm ¢ 10mc oo 1mc

- Ho noTtom cHoBa NoApPOC/N 1 CKOPOCTL 3anucy ynana
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Houston, we have a problem

* MNMonbIiTKa #2
— pasobparb nporpammHbin RAID Ha cepsepax planck-3 n planck-6

— Ha KakaoM Ancke caenartb no cBoeun dpannoBon cucteme u
NMPUMOHTMPOBATL B pa3Hble KaTtasloru

— noauennTb KX Kak tablespaces B shardman

— ONS Kaxkaon naptuunm Hawen tabnuubl usertable ncnonb3oBaTb CBOW
tablespace B Shardman-e
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Houston, we have a problem

* MNMonbIiTKa #2
— pasobparb nporpammHbin RAID Ha cepsepax planck-3 n planck-6

— Ha KakaoM Ancke caenartb no cBoeun dpannoBon cucteme u
NMPUMOHTMPOBATL B pa3Hble KaTtasloru

- noguenuTtb UX Kak tablespaces B shardman

— ONS Kaxkaon naptuunm Hawen tabnuubl usertable ncnonb3oBaTb CBOW
tablespace B Shardman-e
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Houston, we have a problem

postgres=# CREATE TABLESPACE u@2 01 LOCATION '/u©2 01°';
ERROR: local tablespaces are not supported
HINT: use "global" option to create global tablespace
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Houston, we have a problem

* [nobanbHble Tabnn4HbIe NpocTpacTBa
— OpguHakoBas cxema Tab/nMyHbIX MPOCTPAaHCTB B K/lacTepe
— [lononHuTenbHbIN aprymeHT global

* [l1Ba cepBepa — 3T0 He BeCb K/acTtep

* Marunyeckaa HacTponka — shardman.sync_schema

39




Houston, we have a problem

postgres=# set shardman.sync_schema = off;
postgres=# CREATE TABLESPACE u02_01 LOCATION '/u02_01°;

ERROR: tablespace location template doesn't specify all
nhecessary substituions

HINT: expected to see rgid word in location template

40




Houston, we have a problem

* HINT: expected to see rgid word in location
template

* rgid word - resource groud identifier, Homep cepsepa
* location template — nyTb K Ta6/IMYHOMY NPOCTPAHCTBY

* ®opmar {rgid}

41



Houston, we have a problem

mkdir /u@2 01/3
mkdir /u@2 02/3

postgres=# CREATE TABLESPACE u©2_01 LOCATION '/u02_01/{rgid}’;
CREATE TABLESPACE

postgres=# CREATE TABLESPACE u©2 02 LOCATION '/u@2 ©02/{rgid}’;
CREATE TABLESPACE

42



Houston, we have a problem

* Pesynbtatbl NONLITKN #2
— [eHepaumsa nobexasa ¢ XOpoLlen CKOPOCTLIO
— MbI nownn otmeyarb Hosbin oAl

— leHepauma npoaomkana ao 500TiB

43




Ewé npobnembli?

3aecb A0/MKHA bbITb
LUYTKA NPO NamsaTh.
Ho mbl eé 3abbinun...

nog yé¢-AamMmnou
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ELé npobnemsoi?

* Ha kaneHpape 9 aHBapA
* B norax Ha Bcex cepBepax Kpome /0ro

2025-01-09T16:58:52.754082+03:00 planck-3 kernel:
[1021273.775923] mce: [Hardware Error]: Machine check
events logged

2025-01-09T16:58:52.754511+03:00 planck-3 kernel:
[1021273.776582] EDAC skx MC5: HANDLING MCE MEMORY ERROR
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ELé npobnemsbl?

* [lpoBepka yepe3 memtest
* Pesynbtarthbl
— 3amMeHa njaHoK namMmATn B 4 cepBepax

— 3ameHa 1 BeHTUNATOpa B planck-2
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ELé npobnemsbl?

* TeKkyllee cocTosaAHue
— 500 TiB creHepunu
— OTKpbITbIX NPO6G/EM C reHepaunen HeT

— Ho HukKTO He npoBepsan OLTP Harpys3ky

47



Pogggres Pro

ELé npobnemsoi?

To\From

planck-1

planck-2

planck-3

planck-4

planck-5

planck-6

planck-7

planck-1

13803

649

7a1

planck-2

planck-3

planck-4

629

planck-5

planck-6

planck-7
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Pogggres Pro

ELé npobnemsoi?

%

CPU Utilization

I system [ softirg [ steal usr [ irg [ iowait nice

s e P S FPEEEEEEP PSP LS
35

00:00:00 00:00:50 00:01:40 00:02:30 00:03:20 00:04:10 00:05:00 00:05:50 00:06:40

Time

49




Pog@gres Pro

ELé npobnemsoi?

00:04:10



ELé npobnemsoi?

* perfrecord -F 99 -a -g --call-graph=dwarf sleep 30

| |
| |
ext4_get group i.. | [ | Il
| exts_mb_good_group lext4 get gr.
exté_mb_regular_allocator | x4 mb good_group
extd_mb_new blocks ext4_mb_regular_allocator
lextd_ext_map_blocks lext4_mb_new_blocks |
ext4_map_blocks _
extd_writepag ext4_map_blocks
do_writepages | ext4_writepages
 filemap_fdatawrite wbc | do_writepages
- _filemap_fdatawrite_range

| | ext4_rename
|| |vfs_rename
Il

| || __x64_sys_rename
]

it
@
™ 3
®

__x64_sys_rename

I

| pgstat_write_statsfiles
__x64_sys_openat . PgstatCollectorMain.constprop.0
EOISEGENGENN0) postat stat
[enEy SYSCALL. ifreaper |E
__GI__libc_open [} __restore_rt

SysLoggerMain.constprop.0

51

)
)




r_allocator

gula
pages

pages

p_blocks

extd write

do Jrlte

vfs_rename
X564 _sys_rename

extd_rename

extd mb_re
extd ma

== s g s Bl

SysLoggerMain.constprop.0

— — — |Il| |.|..II
— s T S M

——=_E BlE

| grouping_planner

| subquery_planner

BuildCachedPlan

gular_allocator

pages

p_blocks

ext4_ma
extd write
do_wri

tepages

t write statsfiles

ext4d_mb_re

ext4_rename

| vfs_rename
stat_start

pgsta

x64_sys_openat [J [J PgstatCollectorMain.constprop.0

- do_syscal_64  pg
~ entry_SYSCALL..

| do_sys_openat2




|| vfs_rename

Pog@gres Pro

ELé npobnembl?

extdgetgowpinfo
Wextambgoodgroup

ext4_mb_regular_allocator

ext4_map_blocks

extd rename
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ELé npobnemsbl?

* ext4 mb_good group
* https://bugzilla.kernel.org/show_bug.cgi?id=217965
* Patch landed in 6.8-rcl

* https://ahelpme.com/linux/degraded-ext4-performance-with-millions-files-b
ecause-of-high-system-time-in-ext4_mb_good_ group-100-kworker-u32flu
sh/

* “It seems similar problem and | remounted with the stripe=0 and so far it
looks good”.

* stripe=1280:
/dev/md44 /u02 extd rw,relatime,stripe=12800 2 ”



https://bugzilla.kernel.org/show_bug.cgi?id=217965
https://ahelpme.com/linux/degraded-ext4-performance-with-millions-files-because-of-high-system-time-in-ext4_mb_good_group-100-kworker-u32flush/
https://ahelpme.com/linux/degraded-ext4-performance-with-millions-files-because-of-high-system-time-in-ext4_mb_good_group-100-kworker-u32flush/
https://ahelpme.com/linux/degraded-ext4-performance-with-millions-files-because-of-high-system-time-in-ext4_mb_good_group-100-kworker-u32flush/

Pogzgres Pro

ELé npobnembl?

* stripe=0 + remount

CPU Utilization

) systemn [ softirg [ ) steal [ | usr [ irq [ iowait nice
o ® e PSSP S PSS

00:00:00 00:01:40 00:03:20 00:05:00

TPS

900

800

700

600

500

400

300

- |oadgenerator

00:00:00 00:00:50 00:01:40 00:02:30 00:03:20 00:04:10
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ELé npobnemsbl?

° man ext4
stripe=N

Number of file system blocks that mballoc will try to use
for allocation size and alignment. For RAID5/6 systems this
should be the number of data disks * RAID chunk size in

file system blocks.
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[lonymapadoOHCKNN GUHNLLL...




[TonlyMmapadpOHCKUN GUHUNLL...

* K15 aHBap4...

Y3en \I+ postgres Kon-Bo 3arpy)XeHHbIX CTPOK Mo AaHHbIM
monitoring_insert
planck-1 126 TB 799447789415
planck-2 126 TB 799506350001
planck-3 107 TB 799998897115
planck-4 126 TB 799586514368
planck-5 126 TB 799559145747
planck-6 126 TB 799857655389
planck-7 126 TB 799346369872
Utoro: 863 TB max: 799998897115
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[TonlyMmapadpOHCKUN GUHUNLL...

* pg_stat_activity — aBTOBaKkyyM MpoLecchbl

° pg_stat_progress_cluster

pid | duration | wait_ewvent | mode | database | table | phase | table_size | total_size | scanned | scanned_pct |
—_———————— e ———— e fp————— e —— e fp————e e ———— e —————
1957485 | 1 day 81:41:41.759642 | Timeout.VacuumDelay | wraparound | postgres | usertable_® | scanning heap | 9389 GB | 13 TB | 3218 GB |
1957487 | 1 day 81:41:40.691321 | LWLock.WALWrite | wraparound | postgres | usertable_7 | scanning heap | 9266 GB | 13 TB | 3238 GB |
1957491 | 1 day 81:41:39.662693 | IO.WALWrite | wraparound | postgres | usertable_56 | scanning heap | 9266 GB | 13 TB | 3553 GB |
19575684 | 1 day 81:41:38.557464 | LWLock.WALWrite | wraparound | postgres | usertable_63 | scanning heap | 9266 GB | 13 TB | 3562 GB |
2287587 | 18:57:22.773513 | Timeout.VacuumDelay | regular | postgres | usertable_21 | scanning heap | 11 TB | 13 TB | 9856 GB |
2287588 | 18:57:21.881343 | LWLock.WALWrite | regular | postgres | usertable_35 | scanning heap | 11 TB | 13 TB | 9855 GB |
2287593 | 18:57:28.791863 | Timeout.VacuumDelay | regular | postgres | usertable_14 | scanning heap | 11 TB | 13 TB | 9856 GB |
22676R6 | 1@:57:19.798292 | Timeout.VacuumDelay | regular | postgres | usertable_ 28 | scanning heap | 11 TB | 13 TB | 9856 GB |
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[TonlyMmapadpOHCKUN GUHUNLL...

* Yckopsaem pas!

* autovacuum_vacuum_cost _delay

2429208
2429213
2429216
2429231
2429233
2429238
2425248
24292432
2429246
2429259
{18 rows)

2471839
. 364917

. 352458
34729

352138
35147

. 358775
349778
. 336848
347852

wait_event

LWLock .WALWrite
LWLock .WALWrite
LWLock .WALWrite
LWLock .WALWrite
LWLock .WALWrite
LWLock .WALWrite
I0.WALSYnC

LWLock .WALWrite
LWLock .WALWrite
LWLock .WALWrite

____________ e

wraparound
wraparound
wraparound
wraparound
wraparound
wraparound
wraparound
wraparound
wraparound

wraparound

| database

postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres

postgres

usertable_5

usertable_12
usertable_19
usertable_33
usertable_26
usertable_4@
usertable_47
usertable_54
usertable_61
usertable_g8

scanning
scanning
scanning
scanning
scanning
scanning
scanning
scanning
scanning

scanning

table_size |

S R = = ==

60

total_size |

scanned | scanned_pct |

78 GB
78 GB
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[TonlyMmapadpOHCKUN GUHUNLL...

* Yckopsaem agal

* pg_wal -> tmpfs

2588393
2500397
2500398
2588487
2500408
2500422
2508426
2500427
2500432
2500438
{19 rows)

| duration | wait_event | mode | database | table |
————————— e e e ———
| 8@:82:33.715813 | LWLock.WALWrite | wraparound | postgres | usertable_5 |
| 8@:82:32.798738 | I0.DataFilewrite | wraparound | postgres | usertable_12 |
| 8@:82:31.788569 | LWLock.WALWrite | wraparound | postgres | usertable_19 |
| @@:82:308.788247 | | wraparound | postgres | usertable_33 |
| 8@:82:29.788889 | LWLock.WALWrite | wraparound | postgres | usertable_26 |
| e@:02:28. 786883 | | wraparound | postgres | usertable_4@ |
| @@:82:27.785951 | IO.WALWrite | wraparound | postgres | usertable_47 |
| @@:82:26.785828 | | wraparound | postgres | usertable_54 |
| 8@:82:25.785364 | I0.DataFileRead | wraparcund | postegres | usertable_61 |
| e@:02:24.732249 | | wraparound | postgres | usertable_g8 |

scanning
scanning
scanning
scanning
scanning
scanning
scanning
scanning
scanning

scanning

| table_size | total_size |
S TR — o S
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
| 12 TB | 13 TB |
o1

scanned | scanned_pct |

816

1141 GB

813
814
813
812
811
811
448
438

GB

GB
GB
GB
GB
GB
GB
GB
GB

1
|
|
|
|
1
|
|
1
I
|
1
[
o+

Ll Wl o o Oh o o On WO on
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[TonlyMmapadpOHCKUN GUHUNLL...

* Yepes 18 yacoB aBTOBaKyyMbl 3aKOHUMIN paboTy
* [loTtom 6bIIN 3aMepsbl, CTpagaHus, 60sun
* HanucaHue Ha Ko/nleHKax reHepartopoB Harpysku aka YahooSimple*

* 1 —wutorn...
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TPS

YahooSimpleSelect
Reading from the node itself, different num of workers

B 20w
B 40w
|| 60w
B 30w
B 160w
B 320w

planck-1 planck-2 planck-3 planck-4 planck-5 planck-5 planck-7

Shardman nodes



TPS

YahooSimpleUpdate

Updating in the node itself, different num of workers

3000 — B 20w
1 B 40w
1 || 60w
2500 —+ B 30w
4 B 160w
B 320w
2000 —+
1500 —+
1000 —+
500
ﬂ -
planck-1 planck-2 planck-3 planck-4 planck-5 planck-G planck-7

Shardman nodes
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14000

12000

10000

8000

6000

4000

2000

go-ycsb

workloada (50% read / 50% update)

9117
8087
7090

4328

2076
1002

16 32 64 128 256 512 1024

Workers

1536

2048




Pogzgres Pro

140000
120000
100000

80000

TPS

60000

40000

20000

0

5920

26106

go-ycsb
workloadb (95% read / 5% update)

128

103566

256

Workers

109477

512

133939

1024

127500

1536

8026

2048
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TPS

90000
80000
70000
60000
50000
40000
30000
20000
10000

5672

16

32

64

go-ycsb
workloadf (50% read / 50% read-modify-write)

128

82142

256

Workers

912

1024

1536

34151

2048
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ITorm

* A 20 aHBaps 3acbounna
oyepenHas nnaHka...

* Ho aTto 6blNa
yXXe apyras nctopus




NToru

* [loCcTmxeHuns
— 1200 coo06LeHn BO BHYTPEHHEM YaTe
— 23 yaca overtime-a COTPYAHMKOB B HOBOroAHue npasaHuku
— MHOro c60oMHbIX NMIaHOK NamsaTn
— 1 COOMHbIN BEHTUNATOP

— 100+ GIB paHHbIX (1orn, MeTpukun, pesysstaTbl 3aMepoB)
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* Crtowuno 6bl caenatb (MK XoTsa 6bl B c/ieayoLwwmnin pas)
— 3anac no Anuckam n BpeMeHwu
— Hapo nucatb 6eHumapk ¢ Hyna (ans noHumaHua PiB 6mu3Heca)

- Marunyeckue csounctBa planck-6 n planck-3
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NToru

* HoBoe y3Hanu
— rasdaemon — cfiegnT 3a c60saMnM 060pyaoBaHUSA
— Hactponkn OS: npoBepsATsh stripe B ext4 Ha 6.6

— MHoro HoBoro npo Shardman
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* [1naHbl Ha byayulee
— [MoBTOPUTbL HA CBOEM 060pYyaA0BaAHNM
— lNogymatb Hag HoBbIM benchmark-om

— XoueTtcs 6osblue TPS — Kak MUHUMYM 1 MUAIMOH TPS
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https://habr.com/ru/companies/postgrespro/articles/908604/

i mizhka

Kak mbl nog HoBbin Fog 3arpy3unu B PostgreSQL netabant
OAHHBIX U YUTO M3 3TOrO BbILW/IO

Bnor komnavun Postgres Professional, PostgreSQL*, AoMUHUCTpMpoBaHue 6a3 AaHHbIX*

3Ta UcTopmsa Hauyanach C LYTKM Ha odoucHON KyxHe 10 aekabps, HO, Kak BOoAUTCS, y
KaXX,0/ NPUINYHON LIYTKU, OHA BAPYT CTasia UHTEPECHO A/1S BOM/IOLWEHMS, @ B KOHLE
nepepocsia B He CamMyH TEXHUYECKM NPOCTY peannsaumio ¢ XOXaeHNeM no
MHOTOUNCNIEHHbIM rpab/iaMm.


https://habr.com/ru/companies/postgrespro/articles/908604/

Cnacubo 3a BHUMMaHue!
\

Muxaunn XMnuH \-
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