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Why do | care about latency and performance

« Postgres performance and
observabillity practitioner at Adyen
- Oracle performance certified expert

- Off-duty: play blues harmonica




You Many people are troubleshooting
PostgreSQL wrong



A veterinarian goes to the doctor

The doctor asks: "So, what seems to be the problem?"

The vet: "Oh, come on! Anyone can do it that way!"

Animals can't tell you where it hurts.
PostgreSQL can, if you ask it the right question



Canonical PostgreSQL troubleshooting

e pg_stat_* views

- Logs / pgbadger

« pg_locks

- EXPLAIN, auto_explain
« OS metrics

« Educated guess



Everything is green but still degraded

Memory ® OK

118 /512 GB - swap O

Buffer cache hit ® OK

99.8 -

® ®® prod-db-01 - last 1 hour
CPU ® OK
31 % of 64 cores
Connections ® OK
212 /1000
Errors in log ® OK

O last hour

Slow query log ® OK

O statements >5 s

Disk 1/O ® OK

12 % busy - 0.4 ms

Replication lag ® OK

OS

® All systems operational

Network ® OK

1.2 / 25 Gb/s

Blocked locks ® OK

O pg_locks

s

Throughput

6.1 k TPS - was 18k

® DOWN

r

Latency p99 ® UP
4.8 s-was 12 ms




Problematic queries are almost invisible

« pg_stat_statements - when it finishes
- auto_explain - when it finishes
- log_min_duration_statement - when it finishes

o are dissolved by averages



Run it again and it’s faster or slower

Plan shows how data processed and time

spent in each node but it does not say
WHY



Guess. Try. Repeat.

Plan flip? Bloat? autovacuum?

Locks? Disk? Concurrency?



Where did the time go?

response time = service time + wait time
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“I was busy” is not a timesheet

Contractor 10 hours: "l was busy.” :

« waliting for the cement truck 5h - 10
- waliting for the scaffolding 3h - Lock
. laying bricks 2h - CPU



PostgreSQL has had wait events since 9.6

Lock:transactionid [O:DataFileRead

LWLock:LockManager

Client:ClientRead |IPC:SyncRep



Extensions and others:

« pgsentinel

« pg_wait_sampling
- PASH-Viewer

e pg_ash

« Performance Insights and friends



PASH-Viewer

Top activity

_[ Top activitﬂ Detail ]

Other
Cluster

A Queueing
Network

A Administrative

A Configuration

Commit

A Application
A Concurrency
A System I/O
A User /O
Scheduler

12:00 12:02 12:04 12:06 1208 1210 1212 1214 1216 1218 1220 1222 1224 1226 1228 12:30 A CPU used

Active Sessions

_[ Top SQLT SGL text I SQL plan ] Activity % Session..UserNa..  Program

4
Activity % Hash Value SQL Type -3-39% 1893

6 12% 2667781 7NA LinmaTe '\ -3 62% 2351
Select BerkeleyDB, JFreeChart E-Gantt, SwinglLabs From OPEN_SOURCE Where LANG="java'.

-5.0% 1260088 SELEC
-4.51 % 4005525388  gSELECT .275% 1174

-4.1 5% 1047840371  |NSERT .2-43% 1892

.203% 2221737546 UPDATE .2-33% 2395
509070278  SELEGT .103% 2571

1492917356  SELECT .1 95% 156




CloudWatch Database Insights

Database load  Sliced by [ Waits v J m Line I Table) Show max vCPU

Average active sessions (AAS)

4 IPC:ExecuteGather

@ IPC:BgWorkerShutdown
@ pcParallelFinish

@ cru

== Max vCPUs

15:03 15:04 1505 15:06 15:07

Dimensions Metrics

Top waits Top SQL Top hosts Top users Top session types Top applications Top databases

Top SQL (4) Learn more [2

[ Q. Find SQL statements @

Load by waits (AAS) SQL statements Calls/sec Rows/sec Avg latency (ms)/call

I 2 561 000 14305
I oss 2.48 2.48 142.95

9.42 28.12 0.06

2.33 233 0.04




wait_event | samples | pct | bar
______________________ A o et et e
Lock:transactionid | 821 | 25.63 |
CPU* | 753 | 23.51 |
Client:ClientRead | 664 | 20.73 |
Lock:tuple | 284 | 8.87 |
I0:WalSync | 205 | 6.40 |
[0:AloloCompletion | 157 | 4,90 |
LWLock:WALWrite | 152 | 4,75 |
IdleTx | 123 | 3.84 |
10:DataFileRead | 17 | 0.53 |
IPC:BgworkerShutdown | 11 | 0.34 |
Other | 16 | 0.50 |

(11 rows)



became the panel

2026-04-08 20:42:00
CPU* 25.0
10 10.3
LWLock 0.912
Timeout 0.814
IPC 0.690
I I I e | ock 0.0790
ol I I - - I I I I I I I l

20:30 20:35 20:40 20:45 20:50

Lab environment



Case 1: New HW. Faster CPUs.
Slower PostgreSQL.

- Changed silicon
« Postgres got slower

« Usual guess Plan flip? Config drift? Saturation?



Case 1. New HW. Faster CPUs. Slower PostgreSQL.

® ®® prod-db-01 - last 1 hour ® All systems operational

CPU ® OK Memory ® OK Disk I/O ® OK Network ® OK

31 % of 64 cores 118 / 512 GB - swap O 12 % busy - 0.4 ms 1.2 /25 Gb/s

Connections ® OK Buffer cache hit ® OK Replication lag ® OK Blocked locks ® OK

212 /1000 99.8 % O S O pg_locks

é N ( )
Errors in log ® OK Slow query log ® OK Throughput ® DOWN Latency p99 ® UP

O last hour O statements >5 s 6.1 k TPS - was 18k 4.8 s-was 12 ms
‘\-\-__-—_.'—- “’-/./-/"'—--'-—-_———~

\. J L J

N\

Waiting on what? share of active session time M Lock:transactionid 7% M IO:DataFileRead 5% CPUx 6%




Case 2: Insert into table 1 ms » 40+ s

- Everything is green, clean logs, nothing
changed except flapping query latency.
- Usual guess Plan flip? Busy disk? Saturation?

 Wait event |O:DataFileRead

« INSERT reading the TOAST index for seconds » OID exhaustion



Case 3: A primary-key lookup that sometimes took
a second.
- PK SELECT, usually milliseconds. Sometimes the 1s

statement_timeout
- Usual guess Lock contention? Plan flip? Disk issues?

- Wait event
- too many reads = bloated index? » REINDEX (the

DBA)
- slow reads = storage? » escalate (the storage team)



One long wait or tons of short ones? The profile says: yes.

the same second, two backends what sampling reports
Yy Y Y Y Y Y Y YV YV  Vsme
one slow read : : |
1 wait x 800 ms O O O O O O O O O O I0:DataFileRead 80%
CPUx 20%

slow storage: their problem

L
I0:DataFileRead 80%
CPUx 20%

many short reads A ° ° ° ° ' ' O Q O
40 waits x 20 ms : :

bloated index: my problem
10 samples, 100 ms apart O 250 151010) 750 1000 ms

Same samples. Same profile. Different problem.



What a sample can't tell you

- how many waits there were

« how long each one lasted

- what happened between two samples

 order of walits

- when the box is overloaded, the sampler
runs late too



The idea: watch the four bytes

MyProc->wait_event_info

Every wait starts with a write here,
DataFileRead and ends with a write of zero.

Catch every write, with a timestamp, and you have every wait.
class event

4 bytes in shared memory, one per backend

I0:DataFileRead LWLock:BufferContent I0:DataFileRead
I o | |
+ timestamp
(7] 0 0
waite s . I0:ataFileRead
4 ms 0.2 ms =1s

Not a phOtO. The whole film. illustration, not to scale



Pg_wait_tracer

user space 4 N

it_t
PostgreSQL backend Pg_wait_tracer

wait_event_info
4 bytes, written on every

every wait: event - start - duration
histograms - timelines

' trace files » --replay later
wait start and end

ring buffer

\

CPU debug register
watchpoint on those 4 bytes <

kernel :
eBPF program :

write event - timestamp - pid :

on every trap 1

hardware trap :

No patch to PostgreSQL. Linux, root or CAP_BPF - CAP_PERFMON - CAP_SYS_PTRACE




Case 3: A primary-key lookup that sometimes took
a second

o usually takes “1ms
- DataFileRead sometimes takes up to “120ms

« one lookup = 9+ slow reads x 120 ms > 1 s timeout



What a trace opens up

 real counts and durations, per wait event

 histograms instead of averages

- the exact timeline of one execution

« several backends side by side

- next: Markov chains, queueing theory
application, process mining



PGWT: Overview, DB time

pgwt 4 CPUs - 15.0m window - peak 2.5 AAS
6.0

5.0

A

3.0

2.0

0.0
12:39:30 12:40:00 12:40:30 12:41:00 12:41:30

12:42:00

12:42:30 12:45:00

12:45:30

12:47:.00 12:47:30 12:48:00

(€]

12:48:30 12:49:00 12:49:30 12:50:00 12:50:30

12:39:07 - 12:54:07 UTC (15.0m) | Compare ~ |

12:51:00 12:51:30 12:52:00 12:52:30 12:53:.00 12:53:30

| = cpU (running) | [ ® cPU (waiting for a core) ][ @10 |[ @ Lock |[ @ twiock [ mipc |( @ ciient ][ @ Timeout [ ® Bufferpin || @ Activity [ @ Extension ] @ unknown ]

Overview Events Sessions Queries

DB TIME

1201.1s

Stat Name
DB Time
® Lock
@ Lock:relation
@ Lock:transactionid
@ Lock:advisory
© CPU (running)
® CPU (waiting for a core)
e l0
© 10:WalSync
o |O:DataFileRead
© l0:DataFileFlush
© 10:WalWrite
© |O:DataFileWrite
® LWLock
® LWLock:LockManager

® LWLock:WALWrite

Histogram

WALL

900.0s

Concurrency

AAS

1.33

Scatter Matrix

Time
1201.1s
875.1s
715.8s
91.3s
68.0s
179.2s
76.1s
64.6s
46.7s
5.6s
3.5s
3.4s
2.9s
6.1s
3.7s

2.4s

IDLE

22176.7s

%DB Time
100.0%
72.9%
59.6%
7.6%
5.7%
14.9%
6.3%
5.4%
3.9%
0.5%
0.3%
0.3%
0.2%
0.5%
0.3%
0.2%

CPUS

12:54:00

AAS
1.33
0.97
0R:10]
0.10
0.08
0.20
0.08
0.07
0.05
0.01
0.00
0.00
0.00
0.01
0.00
0.00




PGWT: Queries

pgwt 4 CPUs - 15.0m window - peak 2.4 AAS (C] 12:39:40 - 12:54:40 UTC (15.0m) Compare v ‘ Live
60 EEE
5.0

B0 e |

3.0

2.0

1.0

/ o ) NA N
0.0 - - - . - — — - 0 — — - - —
12:40:00 12:40:30 12:41:00 12:41:30 12:42:00 12:42:30 12:43:00 12:43:30 12:44:00 12:44:30 12:45:00 12:45:30 12:46:00 12:46:30 12:47:00 12:47:30 12:48:00 12:48:30 12:49:00 12:49:30 12:50:00 12:50:30 12:51:00 12:51:30 12:52:00 12:52:30 12:53:00 12:53:30 12:54:00 12:54:30
| ® CPU (running) \l @ CPU (waiting for a core) ][ mio ]l ® Lock ]l ® LWLock ]l @ IPC ][ @ Client ]l @ Timeout ]l @ BufferPin ]l ® Activity ]l @ Extension ]l ® Unknown ]
Overview Events Sessions Queries Histogram Timeline Transitions Concurrency Waterfall Scatter Matrix

Execution statistics: Completed executor phase only. Planning statistics: completed planner phase only.
Backend spans: backend activity, not statement latency; longest observed in-flight span takes precedence over longest measured closed span. DB Time sums attributed wait/CPU time across executions.
DB Time includes waits acquired before execution starts (e.g. a relation lock taken during parse analysis); Avg/p95/p99 Exec and Plan measure executor/planner time only and do not include it.

DB % attributed DB n " o Avg p95 p99 Avg p95 p99 Wait/CPU Avg
e ECIAEXE Ul Time Time BN e Fees Fins Pk Exec Exec Exec Plan Plan Plan intervals interval

® SELECT count(*) FROM _smoke_lock_wait;
~2168435987477574922 Longest measured closed backend span: 9.9 s Executions »  713.1s 60.0% (N 91 91 100% 39us 64us  139us  104us  158us  198us 455 1.6s
PID 2392044

© SELECT count(*) FROM _smoke_lockmgr_fanout W...
-4803987181651959326 Longest measured closed backend span: 0.1 s Executions >  159.7s 13.4% I 14.7K 14.7K 100% 3.2ms 8.5ms 12.0ms 2.8ms 7.7ms  11.8ms 13.9K 11.4ms
PID 2392082

® UPDATE _smoke_row_lock_wait SET v = v + 1 WHE...
-8013378961575804280 Longest measured closed backend span: 1.0 s Executions >  92.3s 7.8% (N 184 184 100% 500.8ms 1.0s 1.0s  117us  200ps  239us 874  105.6ms
PID 2392069

® SELECT pg_advisory_lock(45), 7, 8, 9, 10;
-6981478149691145874 Longest measured closed backend span: 3.0 s Executions >  45.0s 3.8% 15 15 100% 3.0s 3.0s 3.0s 75us  115us  115ps 74  608.3ms
PID 2392068

© UPDATE _smoke_io_load SET ctr = ctr + 1 WHERE ...
-2008635632167211122 Longest measured closed backend span: 0.0 s Executions >  41.3s 3.5% [ 36.8K 36.8K 100%  168us  293us  401us 59us  107us  148us 249.4K 166us
PID 2392073

© END;
6097083398544187049  Longest measured closed backend span: 0.0 s Executions >  29.1s 2.4% ) 229k 0 0% 10us 18us 40ps - - - 99.9K 291us
PID 2391987

UPDATE pgbench_accounts SET abalance = abalan...
-6796648778530205384 Partial backend span (in flight): 0.0 s observed Executions > 16.4s 1.4% . 22.7K 22.7K 100% 307us 511us 631us 144us 232us 284us 79.7K 206us
PID 2391989




PGWT: Backends

pgwt 4 CPUs - 15.0m window - peak 2.5 AAS (€] 12:39:23 - 12:54:23 UTC (15.0m) ‘ Compare v ‘
5.0

R e e e e e i e e

3.0

20

/4. NV Z —

ZA\ Y y L A Z

0.0
12:39:30  12:40:00 12:40:30 12:41:00 12:41:30 12:42:00 12:42:30 12:43:00 12:43:30 12:44:.00 12:44:30 12:45:00 12:45:30 12:46:00 12:46:30 12:47:.00 12:47:30 12:48:00 12:48:30 12:49:00 12:49:30 12:50:00 12:50:30 12:51:00 12:51:30 12:52:00 12:52:30 12:53:.00 12:53:30 12:54:00

| #cPU (running) | [ ® cpuU (waiting foracore) || 10 || ®Lock | @ wiock J( mipc |[ @ciient ]( @ Timeout |[ ® Bufferpin |( @ Activity | [ ® Extension (@ unknown |

Overview Events Sessions Queries Histogram Timeline Transitions Concurrency Waterfall Scatter Matrix
PID Backend User Database DB Time CPU% Wait%  Top Wait
2392044 client postgres postgres 716.5s 0.0% 100.0% e Lock:relation
2392069 client postgres postgres 92.3s 0.1% 99.9% e Lock:transactionid
2392068 client postgres postgres 78.6s 13.2% 86.8% e Lock:advisory
2392073 client postgres postgres 41.3s VARY) 70.5% o I0:WalSync
2391989 client postgres postgres 21.3s 68.9% 31.1% o |O:WalSync
2391988 client postgres postgres 21.3s 68.8% 31.2% o I0:WalSync
2391987 client postgres postgres 21.3s 69.0% 31.0% o |O:WalSync
2391990 client postgres postgres 21.1s 69.1% 30.9% o I0:WalSync
2392079 client postgres postgres 20.7s 97.4% 2.6% @ LWLock:LockManager
2392070 client postgres postgres 20.7s 97.8% 2.2% @ LWLock:LockManager
2392076 client postgres postgres 20.4s 97.5% 2.5% @ LWLock:LockManager
2392080 client postgres postgres 20.3s 97.7% 2.3% @ LWLock:LockManager
2392082 client postgres postgres 19.8s 97.6% 2.4% e LWLock:LockManager
2392077 client postgres postgres 19.7s 97.7% 2.3% @ LWLock:LockManager
2392078 client postgres postgres 19.3s 98.0% 2.0% @ LWLock:LockManager
2392075 client postgres postgres 18.4s 97.9% 2.1% @ LWLock:LockManager
2392074 client postgres postgres 16.4s 85.6% 14.4% o lO:DataFileRead

1883883 bawriter 9.4s 37.1% 62.9% o |O:DataFileFlush



PGWT: histogram

ngt 4 CPUs - 15.0m window - peak 2.4 AAS (S) 12:39:40 - 12:54:40 UTC (15.0m) Compare v

6.0
I

5.0

S e

3.0
2.0
1.0
A A NN
0.0 - 0 R— . - —
12:40:00 12:40:30 12:41:00 12:41:30 12:42:00 12:42:30 12:43:00 12:43:30 12:44:00 12:44:30 12:45:00 12:45:30 12:46:00 12:46:30 12:47:00 12:47:30 12:48:00 12:48:30 12:49:00 12:49:30 12:50:00 12:50:30 12:51:00 12:51:30 12:52:00 12:52:30 12:53:00 12:53:30 12:54:00 12:54:30
CPU (running) l @ CPU (waiting for a core) ]I ®mio Jl ® Lock ]l @ LWLock ]l @ IPC ]l @ Client ]l @ Timeout ]l @ BufferPin Jl @ Activity JI @ Extension ]I @ Unknown ]
Overview Events Sessions Queries Histogram Timeline Transitions Concurrency Waterfall Scatter Matrix
Class  All v Event | All v

216ms

8-16ms
4-8ms
2-4ms

1-2ms
0.5-1ms
256-512us
128-256ps
64-128us
32-64us
16-32us
8-16pus
4-8us
2-4s
1-2us
<lps

12:39:40 12:40:11  12:40:43 12:41:14 12:41:46 12:42:17 12:42:49 12:43:21 12:43:52 12:44:24 12:44:55 12:45:27 12:45:59 12:46:30 12:47:02 12:47:33 12:48:05 12:48:36 12:49:08 12:49:40 12:50:11 12:50:43 12:51:14 12:51:46 12:52:17 12:52:49 12:53:21 12:53:52 12:54:24

o5 @ 53 @ 3622¢ @ 22414k @ 1.4K-83K




PGWT: microsecond precision

pgwt 4 CPUs - 15.0m window - peak 0.1 AAS o 20:15:52 — 20:30:52 UTC (15.0m) Compare v ‘ Live

6.0
e

5.0
o N
3.0
2.0

1.0

0.0
20:16:00 20:16:30 20:17:00 20:17:30 20:18:00 20:18:30 20:19:00 20:19:30 20:20:00 20:20:30 20:21:00 20:21:30 20:22:00 20:22:30 20:23:00 20:23:30 20:24:00 20:24:30 20:25:00 20:25:30 20:26:00 20:26:30 20:27:00 20:27:30 20:28:00 20:28:30 20:29:00 20:29:30 20:30:00  20:30:30

[ @ CPU (running) ]l @ CPU (waiting for a core) ][ mio ]l @ Lock ]l @ LWLock ]l @IPC ]l @ Client ][ @ Timeout ]I @ BufferPin ]l @ Activity ]l @ Extension ]l @ Unknown ]

overview * Events ® Sessions ® Queries ° Histogram ° Timeline ® Transitions ® Concurrency ° Waterfall ® Scatter ® Matrix ® UPDATE _smoke_io_load SET ctr=ctr +1 %

> UPDATE _smoke_io_load SETctr=ctr+1 X
buration ana rFlan measure execuror/planner ume only, a walt acquired berore execution starts (e.g. a relation I0CK taken auring parse analysis) IS not inciuaead.

Start (UTC) Leader PID Query ID Duration Plan Leader events Workers
20:17:25.704 352553  -2008635632167211122 4.4ms 29us 4 0
20:17:06.814 352553 -2008635632167211122 4.2ms 35us 4 0

An.AT.AL an ArAarea AnAAr~ArAAAa~TATa AN RPN, Aro- a ~

PID 352553 - Query -2008635632167211122 - Executor interval: 4.4ms
Containing backend activity: Not measured — no observed backend activity span contains this execution: the command boundarie... - Wait evidence unavailable
Bars show executor phase only; pre-execution wait timing is not established. Planner phase is marked separately.

Plain drag zooms this loaded execution; double-click restores it. Zoomed: 20:17:25.704594-20:17:25.705157 UTC

PID 352553 (leader)

20:17:25.704594  20:17:25.704628 20:17:25.704728 20:17:25.704828 20:17:25.704928 20:17:25.705028 20:17:25.705128

Click a bar to inspect it.

» Containing leader backend activity




PGWT: transitions

Wt 4 CPUs - 15.0m window - peak 1.0 AAS © 12:39:40 - 12:54:40 UTC (15.0m) ' Compare v Live
P9 oS

6.0
iz )

5.0

B0 e [CERD

3.0
2.0
1.0
0.0
12:40:00 12:40:30 12:41:00 12:41:30 12:42:00 12:42:30 12:43:00 12:43:30 12:44:00 12:44:30 12:45:00 12:45:30 12:46:00 12:46:30 12:47:00 12:47:30 12:48:00 12:48:30 12:49:00 12:49:30 12:50:00 12:50:30 12:51:00 12:51:30 12:52:00 12:52:30 12:53:00 12:53:30 12:54:00 12:54:30
l @ CPU (running) \[ @ CPU (waiting for a core) ]l mio J[ ® Lock ][ ® LWLock ][ @ IPC ]l @ Client ][ @ Timeout ][ @ BufferPin ][ ® Activity ][ @ Extension ]l @ Unknown ]
. L] L] . L] . L] . L] . L] et L] L] L] L] .,
Overview Events Sessions Queries Histogram Timeline Transitions Concurrency Waterfall Scatter Matrix PID 2392044 X

> PID 2392044 X

Simplify: . D 0% BB Hide ClientRead 547 transitions - Lock:relation is the largest source-dwell node (714.1s), shown

Node size represents source-state dwell time in counted transitions. Edges and Simplify use transition counts. This graph is not a ranking of window DB Time.

CPU*

65ms

ClientRead
181.9s

relation
714.1s

pg_wait_tracer



PGWT: scatter

pgw‘t 4 CPUs - 15.0m window - peak 2.1 AAS e 20:12:58 — 20:27:58 UTC (15.0m) Compare v ‘ Live

6.0

5.0

a0 R

3.0
20

1.0

0.0

20:13:00 20:13:30 20:14:00 20:14:30 20:15:00 20:15:30 20:16:00 20:16:30 20:17:00 20:17:30 20:18:00 20:18:30 20:19:00 20:19:30 20:20:00 20:20:30 20:21:00 20:21:30 20:22:00 20:22:30 20:23:00 20:23:30 20:24:00 20:24:30 20:25:00 20:25:30 20:26:00

20:26:30  20:27:00 20:27:30

[  CPU (running) \[ ® CPU (waiting for a core) ][ w10 ][ ®Lock | @wwiock |( mipc |( @ ciient | ® Timeout ][ mBufferPin | m Activity | (@ Extension | (@ Unknown ]

Overview Events Sessions Queries Histogram Timeline Transitions Concurrency Waterfall Scatter Matrix
Plain drag zooms time; a 2D box also constrains latency. Double-click zooms out.

Execution duration (ms)

10,000
. ° . . . ° ° ° . . . . . ° ° °
1,000 OO0 0000 00 0000 00 0000 00 0000 00 0000 00 0000 00 0000 00 0000 00 06000 0000600 0000600 0000600 000000 000000 00 0000
° ° ° . ° . o o ° ° ° ° ° e °
L] L] L] L] L] L] L] [ ] L] L)
100 ° . . ° . . .
° o ° o °
10 . = ..:.........O...g.' ©egooe .....O.. ...... ° ...0.. ..........' .:... . ........'..... .
° ° ° °
° . .. o .‘ O e . .o o ° o . . o
° °
i 8 o °.. :.: ° : 100.. °e o g 'o-..:'...‘ ..0 '-.:
. °
? i i .-cm A *%"*'-"' Sty #'-'-"-4« R Doy S bty el i pinka tigte S e
0.1 ‘g ‘ .- [§ °g oo o ° Qe °@ . o" . ° o236 ’.4
K .00, s te ’ os 82002 .j ol o 228 €2 <
Vi fa b Tiy b, vy AL ] ) :!%"k ‘13" s SARBK AL cth R ook
L] °
0.01 .. 5:.‘°0 -O‘o 5 ‘ ° o 0 . ., ’.. ..‘o oL .:'.00 \:' ".: e 8& ";. o o .O.Q :’.~ ”‘. % .00“...? ..o°&..& :‘ .o‘ '..:Oo .Q o
oo % °
s* o % Mo’..° w o’ 2 ‘ ... S e 0e® ® .':.0.00. we o (XS s. : oo .... 00. LA . e’ " Mo ‘..‘. .. «
oo 20:14:00 20:16:00 20:18:00 20:20:00 20:22:00 20:24:00 20:26:00 20:28:00
waiting before starts, i ing relation locks acquired during parse analysis. -
#ggmv;g yz) ,000 of 265,722 executions (uutller preserving sample; point density does not represent

pg_wait_tracer



The exact tier is a diagnostic. The always-on
tier is sampling again

- every wait change is a trip through the
kernel: the cost grows with the wait rate
» needs the host: Linux, root, eBPF

- managed PostgreSQL: no host, no tool
« Turn it on. Answer the question. Turn it off.



PostgreSQL already knows when
every wait starts and ends

pgstat_report_wait_start() pgstat_report_wait_end()

one session

today = I0:DataFileRead no clock =0
4 bytes set, then cleared

pg_wait_tracer trap - kernel - to trap - kernel - t:
watches from outside

the patch hook - to duration = t1 - to hook - t1

times it inside

Why watch from outside? Time it inside.



The : timed hooks, a recorder, SQL

00010002

Hooks

at the wait call sites

pgstat_report_wait_start_timed()

pgstat_report_wait_end_timed()

Nothing installed:
one pointer test per side

0003 test module: the hook contract

core PostgreSQL

pg_wait_event_tracing

a module in contrib

0004 stats

per wait event: count, total time,
max, histogram

0005 trace

+ every wait, in a ring per backend

capture off stats trace

per session, role or database

contrib/pg_wait_event_tracing

SQL

read it like any statistics view

pg_stat_wait_event_timing
pg_get_backend_wait_event_trace()

pg_wait_event_trace_by_statement()

granted to pg_read_all_stats

No root. No eBPF.
No debug registers.




800 waits, counted and timed

SELECT wait_event, calls, total_time_ms,

max_time_us / 1000.0 AS max_time_ms
FROM pg_stat_get_wait_event_timing(pg_backend_pid())
WHERE wait_event = 'PgSleep’;

calls total _time_ms max_time_ms
800 3,983.52.. 39.22..
asked for 800 sleeps of 4 ms mean 4.98 ms per wait one wait, = 8x the mean

v11 lab, macOS - 800 requested 4 ms sleeps - a calibration, not a benchmark



Similar means. Different distributions

mean 4.98 ms 1 3 waits from 8 to 64 ms - max 39.2 ms

requested 4 ms
800 waits

21

mean 4.86 ms the mean lands where only 113 of 800 waits are

requested1/7 ms

800 waits 287

v 113 -

1 2 4 8 16 32 64

wait duration, ms (power-of-two buckets, labels approximate)

v11lab, macOS - 800 PgSleep waits per run



Put the waiter beside the holder

holder
PID 67362

waiter
PID 67370

arrives 41 ms later
0 250 510]0) V4510) 1000

ms from the start of the holder's wait

Both backends had exited. Their traces were still readable: 36 and 29 records.



Off: no measurable cost. On: about 1% or less. Worst case: 3%

read-only TPC-B eviction LWLock storm
16 clients 16 clients read-only, 32 clients 8 clients - 406k waits/s
patch only @ -0.2 ® 0.6 ® 0.5 —o— 2.6
not preloaded
preloaded @ -0.1 ® -0.5 @ 0.4 —e— 0.4
capture off
stats on ® -0.1 @ -0.2 ® 0.4 @ +3.3
counts - time - histogram
trace on ® +1.0 ® +0.3 ® +0.5 o— +3.1
+ every wait in a ring
-4 0 +4 +8 -4 0] +4 +8 -4 0 +4 +8 -4 0 +4 +8

Slowdown vs vanilla master, % TPS (right = slower) - dot = mean, bar = 95% CI - shaded = noise between two vanilla builds

V11 - two-socket Xeon 8462Y+, server and pgbench on 8 cores each, one NUMA node, SMT and turbo off - GCC 8.5 - 16 randomized blocks - paired 95% CI



What to do on Monday

- Put waits on the first panel of your
dashboard

« For counts, tails or order, trace.
pg_wait_tracer, if you own the host

- Review and support the patch, so one
day this works everywhere.



Ask what PostgreSQL is waiting for

- Don't just ask: "Which query is slow?”
« Ask: "What is PostgreSQL waiting for?"



||3:-.-£|.’-|EI

Elﬁ .4!

Review the patch




