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NaBen KoHOTOMOB

PYKOBOOMUTENb KNacTepHOW Fpynnbl AenapTaMeHTa
BHEAPEHNSA W TEeXHUYECKON noaaepKKu

20+ net B UT

NHxeHep no oTkasoycToudmBocTu PostgreSQL

locnegHne naTtb net pa6oTaiw ¢ PostgreSQL

MocnepHne gBa ropga pa6oTtaw B Postgres Professional

Email:
p.konotopov@postgrespro.nru



pavel.konotopov@postgrespro.ru
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« Kakum poJiXHO 6biITb 3Ha4dyeHue network latency npwu
NCMNOSIb30BAaHUN CUHXPOHHOW pennuKauunm B PostgreSQL, 4TOoO6LI
npon3BoauTesibHOCTbL He napana?

« ChatGPT ckasan - ceTeBad 3apgepkKa posikHa 6biTb 1 ms! ©
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3apaua

« MacTep M CUHXPOHHa4a pennunka
« [lonkeH obecneyuBaTb npoussoguTenbHocTb oT 100 po 300 TPS
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« TecThl
 pgbench
e go-tpc
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« HacTpoukn pennmkauum:

e« syncronous_commit
« remote_write
 0on
« remote_apply

« commit_delay = 0

« commit_siblings = 5

« sychronous_standby_names = node?2
« HecTabunbHad ceTeBad cpepa:

 yBennynsaem latency ot 1ms po 60ms
e 1-20ms - war 1ms, 20-60ms - war b5ms
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Yro Takoe network latency

?

ouie2 B outers
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e comcast
« 06epTKa Hap iptables/traffic control
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e comcast

 nodel
« nodel -> node2 5ms
« comcast --device=eth0 --latency=5 --target-addr=node2

e node?2

« node2 -> nodel 3ms
« comcast --device=eth0@ --latency=3 --target-addr=nodel

« chrony/ntp
« HacTpanBaeM CWHXPOHM3ALMNK BPEMEHU



PGConf.Russia 2023 PogresPro

e iperf 2/3

« yMeeT W3MepPATb [OBYHaMNpaB/iEHHble CeTeBble 3adepKKu

¢ owamp
« A One-way Active Measurement Protocol (OWAMP)
 twamp

« A Two-way Active Measurement Protocol (TWAMP)
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e Oowamp
« EcTb B KaxgoMm Linux gmctpubyTtmBe (no4yTtu)
« YcTaHoOBKa:
« apt install chrony owamp
« 3anyckK cepsBepa:
« owampd -f
e« 3anycK U3MepeHun:
« owpling -c 60 -1 0.1 hostname
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* ping
« nodel:
« ping node2
« 64 bytes from node2 (192.168.21.114): icmp_seq=1 ttl=64 time=8.41 ms
 node2
« ping nodel
« 64 bytes from nodel (192.168.21.113): icmp_seq=1 ttl=64 time=8.43 ms

e 7
e owamp
e nodel

« owamp -c 60 -1 .1 node2

« one-way delay min/median/max = 4.58/4.8/4.9 ms, (err=0.497 ms)
« node?2

« owamp -c 60 -1 .1 nodel

« one-way delay min/median/max = 3.53/3.7/3.82 ms, (err=0.497 ms)
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--- owping statistics from [nodel]:9395 to [node2]:36607 ---
SID: c0a81572e7cbfll6a9c2e33e4bf460a4

first: 2023-03-27T13:40:23.793

last: 2023-03-27T13:40:28.560

60 sent, 0 lost (0.000%), O duplicates

one-way delay min/median/max = 4.58/4.8/4.9 ms, (err=0.497 ms)
one-way jitter = 0.1 ms (P95-P50)

hops = 0 [1] (consistently)

no reordering

--- owping statistics from [node2]:58088 to [nodel]:9728 ---
SID: c0a81571e7chbfllbaae2eblc9bai3lnsg2

first: 2023-03-27T13:40:23.704

last: 2023-03-27T13:40:29.129

60 sent, 0 lost (0.000%), O duplicates

one-way delay min/median/max = 3.53/3.7/3.75 ms, (err=0.497 ms)
one-way jitter = 0.1 ms (P95-P50)

hops = 0 [2] (consistently)

no reordering
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« TecTbl: TPC-B

« pgbhench
« --rate=100 {200,400}
« --jobs=4

e --clients=4
e --time=120
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pgbench
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Network Latency / 360 TPS
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« Tectbl: TPC-C, TPC-H, CH
e go-tpc
« tpcc (OTLP)
« ch (TPC-C + TPC-H)
« --threads=4
« --acThreads=1
e --time=120s
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BTropon camMbiu 4acTO 3aa4aBAeMbl BONPOC

e KakuMm OonxHbl 6bITb 3HadeHuda RTO m RPO?
« A KaK HaM NpoBepuUTb UefieBble 3HAYEeHUd MeTPUK?

e ChatGPT Hmyero TonkoBOoro He ckasan <:>

Pogzgres Pro
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RTO u RPO

RTO

RPO

Bpemsa npocTo4

[loTepa AaHHbIX

TCP
proxy

nm node2

Pogzgres Pro

workload

o

TCP
proxy

T nepeknoveHunA
RTO

WAL replay
RPO

20
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« ACUHXpPOHHaAa pensinka
« CuHXpoOHHaAa pennunka
e syncronous_commit

« on (fsync Ha pennuke == on)

« remote_write (fsync Ha pennuke == off)
« 3anucann pgaHHble Ha MacTep
« TyT Xe nownum Ha peninky
 [lpoynTann cTapble JaHHble
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Prefix

«—— linearizable

‘\\\\\\\ Prefix

sequental

Pogzgres Pro

OAnHOYHLIN cepBep
« serializable
« Tlinearizable
C CWHXPOHHOW pennnKoun
(remote_apply)
« serializable
« write linearizable
« read sequential
C aCMHXPOHHOWN pennKou
« Serializable
« Read-write
linearizable
Read-only
prefix linearizable
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« ptor

« ABTOp - Dinesh Kumar
« PostgreSQL High Performance Cookbook

« Bbiyncnget RTO0 m RPO
« ABTOMATU3NPYET nNpouenypy TecTupoBaHUA
« Tabnnyka BopKepa:

Table "ptor.worker"

Column | Type | Collation | Nullable | Default

id | bigint | | not null |
t | character(8192) | | |
last_update | timestamp without time zone | I | timezone('UTC' ::text, now())
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Kak BbinonHsaeTcs samMep

« ptor

RTO = TBOCCTaHOBHEHVIﬂ TCGOH

- RPO

 llckaXeHHble OaHHbIe

« Pa3Huua obbema XpaHUMbIX AaHHbIX

« PacxoxpgeHne mdb5 cyMM arpermpoBaHHbIX CTpo4yeK Tabnuy
« MoxeT ObiTb BblpaXeHa B CeKyHpaXx, 6antax WM cTpoYKax

- SLA

« (konmyecTtBo mMS B cyTkKax)-(BpeMa HemooCTYMHOCTW KjlacTtepa, mS)
(KonnyecTBO MS B CYTKax)

 Hanpumep, 99.9932%

24
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NMpumep

RTO0 =< 30s
RPO -> 0

ptor --reset
ptor --init --parallel-workers 4

ptor --insert-percent 20
--update-percent 45
--delete-percent 35
--parallel-workers 4
--prto-conn-timeout 30
--full-data-validation

Pogggres Pro
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Trying to connect to primary instance ... Trying to connect to primary instance
Trying to connect to repo instance ... Trying to connect to repo instance

Checking for ptor schema on primary instance ... Checking for ptor schema on primary instance
Checking for ptor schema on repo instance ... Checking for ptor schema on repo instance
Primary latency: 179.292us Primary latency: 93.917us

Trying to connect to primary instance ... Trying to connect to primary instance
Trying to connect to repo instance ... Trying to connect to repo instance

Checking for ptor schema on primary instance ... Checking for ptor schema on primary instance
Checking for ptor schema on repo instance ... Checking for ptor schema on repo instance

Do the failover/switchover from Tessell UI Do the failover/switchover

Got the connectivity error Got the connectivity error

Checking DNS Availability... Checking Connection Availability...

Checking RTO...
Checking RPO...
Error while comparing data with primary...

Checking RTO...
Checking RPO...

Quick Data Loss Check (bytes) © Quick Data Loss Check (bytes) ©

r Summary 1 S
| sLa 99.99355 | [ ouniary '
. | sLa 99.99183 |
| ONS Available 4.754347334s | | service Available 4.699875084s |
| rRTO 5.576582584s | | RTo 7.062736084s |
| RO Os | | PO 0s |
| ] |
1 |

r Data Loss — r Data Loss ——

| No DATA LOsS | DATA LOSS DETECTED |
| | | |
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NapameTp synchronous_commit

* syncronous_commit
 remote_apply
« HeT noTepwn AaHHbLIX
« remote_write
* 0N
e «NOTeps OAHHbIX»?
 MepeknwyeHme OO0 3aBepleHna promote

Pogzgres Pro
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3aaepXXKa 3a4epPXKu

« YTo penatb, 4T0bOb M3bexaTb stale read?

 licnpaBuTb knacTepHoe N0 ©
 [lonpaBuTb MNPUJIOXKeEHNEe
« BBecTu WCKYCCTBeHHYW 3apgepxky Ha TCP proxy
« HAProxy
« slowstart 20s maxconn 90 maxqueue 128 weight 100
« HeMHOro nopoxgaTb

28
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///& have tested the utility on a Patroni cluster. ‘\\\
With synchronous_commit = remote_write we are getting message

that we have a data loss.

This is due to the fact that when failover happened, we
immediately read the data from the new primary, without taking
into account that the Qromote has not reached the end and not
all WALs have been replayed during the promote.

I suggest the --validation-delay option so that you can make
sure the data is OK. 4///

Pogggres Pro

///7 ptor don't know how to wait until the recovery complete ‘\\\

(Because, its a kind of app simulator).

This tool, just waits for the new connection after the
promote and will calculates the RPO, RTO & SLA.

Added this feature --validation-delay in the latest
release.

\\\> Thank you again for validating this tool.

R
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Ccebinkm

« owamp
e https://www.rfc-editor.orq/rfc/rfc4656.html
« https://github.com/perfsonar/owamp

« comcast

« https://github.com/tylertreat/comcast
« go-tcp

« https://github.com/pingcap/go-tpc

« ptor
e https://github.com/dineshkumar02/ptor



https://www.rfc-editor.org/rfc/rfc4656.html
https://github.com/perfsonar/owamp
https://github.com/tylertreat/comcast
https://github.com/pingcap/go-tpc
https://github.com/dineshkumar02/ptor
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Cnacuéo!



