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Who am |7?

« Passionate about performance monitoring

« Worked at Quest on Spotlight

- Designhed OEM perf pages Oracle 10.2

« Designed DB Optimizer for Embarcadero/ldera

« Advised on Lab128

Joined Amazon RDS 2 years ago for Performance Insights

Talk is for Amazon RDS but can be achieved with other tools
« If you use Oracle, much should be familiar. If Postgres or MySQL, then new ideas
« ASH package for PostgreSQL by Bernard Drouvot

« Solarwinds DPA for PostgreSQL ? (not sure , maybe PG not good enough till 10)
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Agenda

What is Performance Insights?
Sampling

Average active sessions (AAS)
Bottleneck analysis

Exploring Performance Insights
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What is Performance Insights?



What is Amazon RDS Performance Insights?

Customers asked for

« Visibility into performance of Amazon Relational Database Service
(Amazon RDS) databases

« Want to optimize cloud database workloads

- Easy tool
« Often only part-time DBA or no DBA

« Single pane of glass

AWS |
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First step: Amazon RDS Enhanced Monitoring

« OS metrics

Released 2016

Launch DB Instance Hide Monitoring v

Process List Dashboard

Jb-enhanced-monitoring-demo (16 days, 3:04.32)

« Process/Thread list Free temory
« Up to 1 second granularity o i
24 55 GE 1l (Vw!"‘ff,'“"\ f A
f\l’,n({h\[q? 'i‘!”;
[ 1
Hide Monitoring v Instance Actions v {} v & © :
Process List Dashboard
NAME - VIRT - RES -  CPU% - MEM%
B aurora 47.37 GB 44,72 GB 0 74,52
aurora 1.68
aurora 0.03
aurcra 0.03
OS processes 683.41 MB 2571 MB 0 0.01
RDS processeas 3.32GB 482.13 MB 0.3 0.76 1
- o Ry S m el 2R g

> “—t”
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Introducing: Performance Insights

« Dashboard

- DB load

« Adjustable timeframe

 Filterable by attribute (SQL, User, Host, Wait)
« SQL causing load

« Phased Amazon RDS delivery
« Aurora, MySQL, PostgreSQL, Oracle, SQL Server, MariaDB

« Guided discovery of performance problems

« For both beginners & experts
« Core metric “database load”

AWS |
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What is “database load"?

« All engines have a connections list showing
« Active
« Idle

« We sample every second
« For each active session, collect
« SQL
« State: CPU, I/O, lock, commit log wait, and more ***

Key data called “wait event”. PostgreSQL waits became robust in PG 10
- Host

- User
« EXpose as "average active sessions” (AAS)

AWS | t
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Performance Insi
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ghts dashboard

Database Load

Average

Sessions
B

Waits

Active Sessions (AAS)

Max CPU: 2

5m 1h 5h 24h
®Q Total 1.62
Slice by Waits v
® CPU 1.03
10:XactSync 0.56
Ay, @ Lock:transactionid 0.03
@ LWLock:ProcArrayLock 0
@ Lock:tuple 0
"""""" & Unknown 0
LWLock:buffer_content 0
14:00 14:10 14:20 14:30 14:40 14:50 1/2V

Qsearch SQL queries &

SQL Hosts Users

Load By Waits (AAS)

I < -
[ ] 0.87

0.6

SQL

select minute_rollups(?)

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM ct...

INSERT INTO authors (id,name,email) VALUES ( nextval(?) ,2,?

delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

select id from authors where mod(id,?)=? for update;

© 2018, Amazon Web Services, Inc. or its affiliates.

All rights reserved.
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Sampling




Sampling

Sampling - a light weight powerful method to collect data we can correlate

Sampling Answers:
|s there a bottleneck?
Where does the bottleneck come from?
Why is the bottleneck happening

"It's this simple: if you don’t sample, you don’t scale.”
— Charity Majors, Honeycomb.io

AWSE I t
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Sampling on Databases

Connection structure

Active Scott Select... 10.1.1.25 CPU
ldle Sue 10.1.1.4
idle Joe 10.1.1.251
idle Sally 10.1.1.225
Active Tony Update 10.1.1.15 Log Write
ldle Adam 10.1.1.98
ldle Richard 10.1.1.27
re:Invent 2018, Amazon Web Senices,Inc. ot afltes. Al ights reservd, aws
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Databases — Active Sessions

PostgreSQL :
MySQL

SQL Server

Qraele

- visession (x$ksuse)

pg_stat activity (waits usable in PG 10)

. performance_schema

* threads
* walits current

master..sysprocesses
« Or
*Sys.dm_exec_sessions
*sys.dm_exec_requests

dWs$S
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Sampling is like film
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Sampling every second

User 2 J—

User 3

Fast query run rarely
Query run often

Slow query I

AWS I
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Active session state

Time
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AAS load graph
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AAS load graph
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Active session

User 1

4

3 |
2 |
1

Active sessions

re:|Nvent
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Active session

User 2
User 1

N /
v

4

3 |
2 |
1

Active sessions
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Active session

J!/'F Syt

User 2 *
User 1 - -
N

Active sessions
4

3 |
2 |
1
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Average active session

User 2
User 1

Active sessions /

4

3 |
2 |
1
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Average active session

re:|Nvent

12345678910i

User 10
User 9

User 8
User 7
User 6
User 5
User 4
User 3
User 2
User 1

~

—

4

3
2
1

Active sess%\s/
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Active session state

Time
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Active session state

Time

idle - idle

.CPU .IO .Wait

AWSE | t
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AAS by session state
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AAS over one minute averages

B

7

i

W8 ait

S| ons
=

AW
re: | nvent © 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved. aws



AAS compared to max CPU
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Average active sessions




AAS rules: Using CPU count as yardstick

v AAS <1
Database is not blocked

v AAS ~=0
Database basically idle
Problems are in the APP not DB

v AAS < # of CPUs
CPU available
Are any single sessions 100% active?

« AAS > # of CPUs

Could have performance problems

% AAS >> # of CPUS

There Is a bottleneck

AWS

FEZ | nvent © 2018, Amazon Web Services

, Inc. or its affiliates. All rights reserved.
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When Users say

GIFSFORUM.com
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5m 1th  6h  24h

Load: Average Active Sessions (AAS) Total
® Q  siice by Waits v
Max CPy e ————————

a 2
!

0

15:15 15:30 15:45 16:00 16:15

Waits SQL Hosts Users (QQSearch SQL queries X &
Load By Waits SQL
ng | nvent © 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved. aws
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AAS ~= 0
THAT MOMENT WHEN!YOU PROVE

<

, dWs$s
>

| - &
IT"S !}I.UT THE DATABASE
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Also useful for sizing

- If load significantly less than #vCPU then oversized

DB Load: Average Active Sessions (AAS)

Slice by waite
20 @ cru
O @ 10:XactSync
LWLock:buffer...
10 @ Lock:transacti...
® Lock:tuple
& 10:'WALWrite
12V

Sessions

11:20 11:30 11:40 11:50 12:00 12:10

« |Ifload Is > #vCPU undersized

Load: Average Active Sessions (AAS) Total
® Q  slice by Waits

8 i ® CPU

@ Lock:tuple

¢ Lock:transactionid
LWLock:buffer_content
10:XactSync

L TS .

172V

Sessions
N

AWS I t
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Load - Oracle OEM

re:|Nvent

Host: stacg36.us oracle.com > Database Instance: bugdbh > Top Activity Logged in As SYSMAN
Yiew Mode ISQL Access ;] YView Data |Real Time: 15 Second Refresh _:]
Top Activity

Drag the shaded box to change the time peniod for the detail section below.
34733

30.392 B Other
ée.oao B Network
B Administrative.
1.708
§ B Configuration
37.367 B Commit
23025 B Application.
= B Concurrency.
<8683 B System 1/O
4342 ® W User|/O
] Scheduler.
0.000 : ; : : . . | el
10:48 10:55 11:00 11:05 11:10 11:15 11:20 1:25 11:30 11:35 11:40 11:45
Nov 15, 2004
Detail for Selected 5 Minute Interval
Start Time Nowv 15, 2004 11:42:48 AM
Top SQL Top Sessions
QRun SQL Tuning Advisor) (;Create SQL Tuning Set) View ITop Sessions _ﬂ
Activity (%) ISQL 1D 'SQL Typej Activity (%)~ ISessiim l[llllser NameIProgfam I

I 2097 4w18h93xrxbgs PL/SQL Y G 511551 CVIJAYAN

= —— :’éfggf BN 500 1250 2 AUTOBLD JDBC Thin Client
8 gnpsmcah1398s
s 42 — | : s, | — 09 605 REHOOPAL hitpd@web36 (TNS V1-V3)
= SUEEUESR ExccuTe NN 3.06 1303 JEREP  JDBC Thin Client
- 519 gmtvgySybsmgr SELECT I 2 55 1128 XZHANG g%cle@apﬂwam (TNS V1-
LK} Bezpmi3xtbpz ,
sl oczpmbddpz |SELECT O 1356 ADEVSRY get_current_bug@ap401ses
N 3.33 Ofh24mbB14mut SELECT (TNS V1-V3)
B 303 30k24gadynbll SELECT I 2 50 2154 EUGYWEEIY oget@rmsun09 {TNS V1-
257 amrgBhk767tuz SELECT V3)
W 193 356 awrxaEol swSELECT . 175 2029 SYOSHIDA oracle@ipg (TNS V1-V3)
: B5Bawnxa5p] sw
Total Sample Count: 3,929 - 1.73 16689 w JDBC Thin Client

Totad Sample Count: 4 576
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Load - Solarwind’s (Confio Ignight)
Database Performance Analyzer

Day. AllDays

SQL Waits Programs Databases

View: '® Total Wait Typical Day

¢t Trend | Current | {3

Machines DB Users Plans

View Top SQLs for Wait

Top Waits | IGNITE-DEMO

Refreshed on. 051

150 WRITELOC
140 ey
130 Tuesday - May 6, 2014 I M IX
120 Wait CPUEBYNC_NETWORY IO
110 Wait Time 18:03 (MM SS)ACBOLATCH SH
100 Total Wait Time for Day 13621 (hhmm SS)ACEIOLATCH _EX

e 90 * of Total Wait Time 19%)_COMPLETION

5 ® KPACKET

§ / LR MLS
0 Chck the bar or axis label to dril DLTRACE FILE _BUFFE|
S0 WLCE M X
40 W LOGBUFFER
30 B PACELATCH_EX
2 W PACELATCH_SH
10 q BLATCH _EX

o»;:-r 14 Apr 16 Apr 18 Apr 20 »pr Apr 24 Apr 26 Apr ‘C‘ Apr 30 May2 May4 May6 May8 May10 Mayl2 Mayl4 “Alletherwan
ng | nvent © 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Load — Quest Foglight

W Performance Analysis for Oracle Conmected to ORCL ALVSCIWS?

Resource: Workiosd
= B irtance Vew Dwvenson Flter: SOL Stements @ <Al
- v TR

. rﬁq“

+ B 05 Users

. ‘C‘l”‘

+ #§ Ot Machwres

Lo mpe Actw Tesiens  Fesasces Vew

Index Analyss. .. Acte Toe Jhxeeaae Actiee Seqmers)

ORCL_ALVSCEWS2 (10.2.0.1.0) [ Home // ReciTime (:7 .
T Up Since 332009 11:47:53 AM YEBIYE O MI.B8-BN-

Tirvve Range: 3/19/200% 236 PM - Y2020 236 P

Repons

S Satenent
CSELECT count (%) FROM PACWOR WORE. FACTS WHERE med (10, 81
[UPDATE PAOWORK, WORK_FACTS SET STATUS « ', Vi = 04 || 80 * 1
| Bacvground Actavty
DELETE PAOWOR WORE FACTS WHRRE BATOM 10 = 81
INSERT INTO PAOWORK WORK_FACTS VALUNS (WOSK _ID NEXTVAL, b6
CSELECT moinn(V1) FIRST ADDRESS FROM PACWORE WORY. FALTS WirER
STLECT count (*) PROM PAOWORK WORE FACTS WHERE BATOM_ID »
| SELECT count(*) num _recs, batch _d nl, n2. 13, vi FROM paowork. work
CSELECT count (%) FROM PAOWORE WORE FACTS WIHERE BATOH 1D -
ENDATE SACAMEY WOEY FACTESEY CSTATIE o 'V WAEDE DATOM N o
.

re [NVe -«

Scalobdiy Temt, | A //\ i\\ =
;‘/ \Jw / krvj

o N  ——— > ST —
[ ld 0AM
N0 0wy

| o Fiter sppbes Clch to caste.

83,99 1

4. 676
Q.2
¥R
38082
3.0
<.
20,79

18,838

e aan

1. xsed
) Coery

U Usage
2,571

17,4620
1,

LI 0w

&,}.h
5%
3,9%

Y

), 8
am»

U wa

22
MA612
208
17,953
00R3

1000 1

1,127
°. 708

3.8y
4 4o

© 2018, Amazon Web Services, Inc. or Its affiliates. All rights reserved.

Performange
Analysis

Reosource Sroddove

wot [verty

S of 3 the active woalts,
o9l to the sesuon tot o
vty withy the currend

rerval

DO wat
%52
ks L h4

& e
14.2%

L%,

6,581
an?
5430
aWM?

dWs$s

\—-;7



re:|Nvent

Waits Show By Active Session History
(" Events (" Timeouts (* Wait Time [ Include Idle v ShowASH Chat v Include Sessions on CPU |

5 ¥ 1.000 Wait Event groups, time_waited. % User /0 A
| | | SelAYD =275 Network E
| | i
0 Commit
S —
50 Acliye Sessions _ _ . _ . - System |/0
I I SelAvg =312 (Concurenc
1530 1535 1540 1545 1550 1555 1600 1605 1610 1615 1620 1625 1630 1635 1640 164 Opher
Fii 12/28 v
[12/28/2007 16:06:12 Clear Selection| - |[s0%x =] _+ | rteaoliied (122872007 16:17-36
<< 4 l ’I >>

Delta 16:06:12 - 16:17:36. 684 secs apart

[T Show Cumulative |~ Include Inactive

Wait Event A
db file sequential read =
log file sync S5 Commit 289 332
ARCH wait on SENDREQ Network 8.88 289
log file parallel write 8 System /0 157 B35
log file sequential read - System |/0 11.0 41.2 v
ASH for 16:06:12 - 16:17:36 ASH Settings | SQL_ID: 251qB6438342 411467331
E . f
§ SQL_ID goa?-td Activity,% Eel?sed, l;‘awa, E:: CPU,| A |Event Grp gm User [Cnt |InWait% ﬁ%ﬁ :&HE%TzTg?ggM
il %] 830 db fle sequential read Userl/0  SBDBAD 4701 100 ||DEMOCUST_OLTP
% 4077 90 423 latch: cache buffers chains - Concurrency SBDBAD 1 100
= [l 2408 98 464
B 1937 83 21
g 1213 88 149
| | 934 90 978
6 704 77 159
2b0B4ybzkwily £33 100 0
| 530 % 111
[ | . 517 93 558
f4piBvvSadmdt It 20 479 28 346
1vhiBbljsaqvd ] 18 4 99| 375 ™ Expand | Explain Plan |
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Accessing Performance Insights

Resource Groups v % [\  Admin/kylelf-Isengard @ 4446...

v

N. Virginia ~ Support v

aWS.. Services v
RDS Dashboard
| Instances
Clusters

Performance Insights
BAPV VLD AT R BV Ll o e b v 4, o

Reserved Instances

Snapshots
Parameter Groups

External Licenses

Launch DB Instance Show Monitoring v

Filter: All Instances v

»

»

QSC&'ch DB Instances..

Engine ~ DB Instance - Status
Aurora PostgreSQL
Aurora PostgreSQL available

Viewing8of8DBInstances (| )

CPU

X

1.67%

Current Activity

available N | 47.83% ‘.:DO.BG Sessions :

C—T110 Sessions

(7)

re:|Nvent

© 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.

dWs$s

\—;7



Access to Performance Insights

dWS

Console Home

RDS Dashboard 4 Show Monitoring | v | Instance Actions v S v & O

[\  Admin/kylelf-Isengard @ 4446... ~  N.Virginia ¥  Support v

Instances
Clusters Filter: All Instances v Q Search DB Instances... X
Performance Insights (g Viewing 8 of 8 DB Instances ( ] )
Reserved Instances ) )
Engine * DB Instance - Status - CPU Current Activity
Snapshots
»  Aurora PostgreSQL available I 3.42 Sessions
Parameter Groups
ngf I nvent © 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved. aWS
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Max vCPU

re:|Nvent

Sessions
NN

11:40 11:50

Waits SQL Hosts Users

Load By Waits (AAS)

Total 6.48
Slice by Waits v
® cru 5.38
10:XactSync 0.33
@ Lock:transactionid 0.38
@ LWLock:ProcArrayLock 0.3
® Lock:tuple 0.08
¢ LWLock:buffer_content 0
@® Unknown 0
12:00 12-10 Janl6 12:21:00 |,, 3, ® Other 0
Qsearch SQL queries \ O

SQL

select minute_rollups(?)

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

© 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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CPU bottleneck

®Q Total 6.48
Slice by Waits v Bottleneck
- : ® CrPU
. _#\/Lq 10:XactSync R
u : @ 0.38
% a ock:ProcArraylLock 0.3
3 Maxcru: 2 @® Lock:tuple 0.08
e R = e LWLock:buffer_content 0
0 @ Unknown 0
11:40 11:50 12:00 1210 (Jan16.12:21:00 Jyo30 @ Other 0
Waits SQL Hosts Users Qsearch SQL queries O]
Load By Waits (AAS) SQL
> _ 1.91 select minute_rollups(?)
» | . 0.8 WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte...
B . 0.23 select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
S IO.H delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...
> |0.08 select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
AWS
re: I nvent © 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved. aws
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Customer use case: CPU bottleneck

re:|Nvent

Sessions

Max CPU: 2

11:40 11:50

Waits SQL Hosts Users

Load By Waits (AAS)

@®Q Total 6.48
Slice by Waits v
, /® cru 5.38
- 1',\_ 10:XactSync 0.33
\ © Lock:transactionid 0.38
@ LWLock:ProcArrayLock 0.3

@ Lock:tuple 0.08
e T R LWLock:buffer_content 0
@ Unknown 0

12:00 12:10 Jan1612:21:00 },; 34 K‘O“‘e" y
Qsearch SQL queries &

SQL

select minute_rollups(?)

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

© 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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CPU bottleneck

®Q Total 6.48
Slice by Waits v
B | ® Cru m C P U
_'\,L_\_\ 10:XactSync 0.33
a - © Lock:transactionid 0.38
2 4 @ LWLock:ProcArraylLock 0.3
é Max CPU: 2 ® Lock:tuple 0.08
SEON e S R TR N $ $ 0909090 e ' LWLock:buffer_content 0
o @® Unknown 0
11:40 11:50 12:00 12:10 Jan16 12:21:00 |,; 3, ® Other 0
Waits SQL Hosts Users Qsearch SQL queries &
Load By Waits (AAS) SQL
S _ 1.91 select minute_rollups(?)
» I . 0.8 WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte...
B . 0.23 select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
> |0.11 delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...
> |0.08 select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
AWS -
re: | nven © 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved. aws
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CPU bottleneck

re:|Nvent

Sessions
NN

Max CPU: 2

Waits SQL Hosts Users

Load By Waits (AAS)

@®Q Total 6.48
Slice by Waits v
f , \ ® Ccru 5.38
CPU -y I0:XactSync 0.33
Load - ¥ © Lock:transactionid 0.38
@ LWLock:ProcArrayLock 0.3
® Lock:tuple 0.08
-------------------- LWLock:buffer_content 0
@® Unknown 0
Jan16 12:21:00 ® Other 0

Qsearch SQL queries

SQL

select minute_rollups(?)
WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

© 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.

SQL
with high CPU
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Click and drag

re:|Nvent

Sessions

11:40 11:50

Waits SQL Hosts Users

Load By Waits (AAS)

®Q Total 1.04
Slice by Waits v

® Cru 0.52

10:XactSync 0.52

@ Lock:transactionid 0

@ LWLock:ProcArrayLock 0

® Lock:tuple 0

' LWLock:buffer_content 0

@® Unknown 0

12-00 12:10 . Jan16 12:25:00 | @® Other 0

Qsearch SQL queries o

SQL

select minute_rollups(?)

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
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re:|Nvent

Sessions

10

12:18 12:19

Waits SQL Hosts Users

Load By Waits {AAS)

I - o5
N RS

[RES
|0.05

|0.04

Q Total 5
Slice by Waits v

@® cpru

~ 10:XactSync

@ Lock:transactionid

@® LWLock:ProcArrayLock
@ Lock:tuple

@® Unknown

oo ooown

12:20 12:21

’ Qsearch SQL queries C®

SQL

select minute_rollups(?)

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

delete from authors where id < ( select max{id) - ? from authors) and id > ( select max(id) - ...
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Customer use case: Walit
bottleneck



Wait bottleneck

re:|Nvent

Sessions

Q Total 1.2
Slice by Waits v

8 @® CPuU 0.6

10:XactSync 0.53

A @ Lock:transactionid 0.07

4 @® Lock:tuple 0

Max CPU: 2 ' LWLock:buffer_content 0

R R e e I ™ 2 =  10:ControlFileSyncUpd... 0

0 HORREED et e S o ARany @ LWLock:XidGenLock 0

13:00 13:15 13:30 13:45 14:00 @ Other 0

Waits SQL Hosts Users Qsearch SQL queries &
Load By Waits (AAS) SQL

INSERT INTO authors (id,name,email) VALUES ( nextval(?) ,?,?

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM ct...
delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...
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Wait bottleneck

v

v

20
wv
=
Q
w 10
v
b
v
IMaxCELRRd PO 010 308 1L
o ! Al au Maiiih oA aa il
13:46 13:47

Waits SQL Hosts Users

Load By Waits (AAS)

3.58

0.99

1033

Jo.is

|0.04

Q  Total 8
Sliceby Waits ¥
® Ccru 0
10:XactSync 8
O Lork'trancartianid n L

® Lo A session is issuing a COMMIT or ROLLBACK, requiring the current transaction’s
changes be persisted. Aurora is waiting for Aurcra Storage to acknewledge
, ‘ W persistence. This wait is most likely to arise when there is a very high rate of
p @ LW commit activity on the system, and can sometimes be alleviated by modifying
--------------------------------------- applications to commit transactions in batches. If this wait is seen at the same time
Y RRCTRY as CPU waits, and the DB Load exceeds the number of vCPUs on the instance, then
13:48 13:49 13:50 storage persistence may be competing for CPU with CPU intensive database
workloads. Reducing those workloads, or scaling to an instance with more vCPUs
may alleviate these waits in such a scenario.

r—

| QSearch SQL queries )

SQL

INSERT INTO authors (id,name,email) VALUES ( nextval(?) ,?,?

delete from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ...
WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM ct...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select ...

re:INvent
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Dashboard: Other grouping
dimensions



Other dimensions

re:|Nvent

Q@ Total 5.07

Sliceby Waits v
8 ® cPu| Waits 0.4
10:X¢ g 4.26
z . ) @ Lock 0.31
g o ' @ Lock Hosts 0.07
3 Max CPU: 2 | © LWL¢ Users nt 0.03
"""""""""""""""""""""""""""""""" ® LWLock:XidGenLock 0
[ D TR S T e o DN NS e s, (0 |O'WALWrite 0
12:50 13:00 13:10 13:20 13:30 13:40 ® Other 0
Waits SQL Hosts Users Q. Search hosts &

Load By Waits (AAS) Host
= .23 172.31.31.154
| 0.99 172.31.18.90
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Top host by SQL statement

re:|Nvent

Sessions
-

Waits

Max CPU: 2

e 1 @® Other

12:50 13:00

SQL Hosts Users

Load By SQL (AAS)

— 1.23

1.09

13:10 13:20

Host

172.31.31.154

172.31.18.90

13:30

®QE Total 1.2

Slice by SQL v
INSERT INTO authors ... 0
@ WITH cte AS ( SELECT ... 0.75
delete from authors w... 0.15
select count(*) from a... 0.1
select count(*) from a... 0.2
0

13:40
Q. Search hosts &)
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Performance Insights across engines



Performance Insights across DB engines

« Performance Insights supports

« Amazon Aurora
« MySQL
- Postgres
« Amazon RDS
« MySQL
- Postgres
« QOracle
« RDS MariaDB and Oracle forthcoming

 Interface Is the same across different engines
« Allows DBA to do performance work across different engines easily
« Dashboard content same
« Only difference is the wait event names, which are engine dependent

AWS |
FEZ nvent © 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.

adWs$s

V’



Amazon Aurora MySQL—Five users

kylelfams56

Database load

Close I = ] H C |

- j 5m 1h 5h 24h Tw All
Average active sessions (AAS)
® Total
vCPU Slice by Waits v
@ i @® crPuU
io/aurora_redo_log_fl...

» : AW ¥ ' g : - E—— : B - L e v ) . io/table/sql/handler

s ,\Ak.AR ll A IR0 |l | [MAL AL B AA, i J A1 Ad, ARLAM | U‘I‘ | A (L A, @ io/aurora_respond_to...

3 R &“"‘ ‘ “‘w‘.‘l | *_"V- i | ANEL AR Al AOLAL A B SRS Y RN _(I:w”' AR Tl A » Y UL Yy ® io/socket/sql/client_c...

1 T AR - : ¥i i S i = it & =TT TN T EESEES f!‘ == [ =¥ "‘ il g i @® synch/mutex/mysys/...
o A Pl A Ah A0 TAL paaatiar b Al VAR AV 4 1a o 'Haal'si a (Va4 ! A VA Aba! Vo4 A MA synch/mutex/innodb/...
11:23:30 11:24:00 Octl8 11:24:25 11:25:00 11:25:30 11:26:00 11:26:30 11:27:00 11:27:30 11:28:00 ' Unknown
Waits SQL Hosts Users Qsearch SQL queries &
Load By Waits (AAS) SQL
> I I 1.22 INSERT INTO "authors™ ( NAME, "email” ) VALUES (...) /*, ... */
B I | 1.16 UPDATE “authors™ “s’ SET "email” = ? WHERE “s” . "id” = ( SELECT * FROM ( SELECT "id" FROM “authors™ LIMIT?) "a” )
> I I 0.7 DELETE FROM "authors®™ WHERE "id” < (SELECT * FROM { SELECT MAX ( "id" ) - ? FROM "authors™ ) "a” )AND "id" > ( SELECT * FR...
B |0.18 SELECT COUNT (*) FROM "authors™ WHERE "id" < (SELECT MAX( "id” )-? FROM “authors™ )AND "id" > (SELECT MAX ( "id~ ) -72...
> | 2.3e-2 SELECT SYSTEM_USER ()
S | 1e-2 SELECT USER ()
B> ] 6.7e-3 DELETE FROM "authors®™ WHERE "id” < (SELECT * FROM ({ SELECT MAX ( "id" ) - ? FROM "authors™ ) "a” )AND "id" > ( SELECT * FR...
B | 6.7e-3 SELECT COUNT (*) FROM "authors™ WHERE "id" < (SELECT MAX( "id” )-? FROM “authors™ )AND "id” > (SELECT MAX ( "id™~ ) -72...
B> ]6.7e-3 UPDATE “authors®™ “s’ SET "email” = ? WHERE “s” . "id" = ( SELECT * FROM ( SELECT "id" FROM "authors™ LIMIT?) “a” )
Z 3Zp-3% SFIFCT A@ESESSINON "ty read anlv’™

re:|Nvent

© 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.

dWs$s

\-;7



Amazon Aurora PostgreSQL—Five

u kylelfapg10

Database load

Close I =] (m] C

> |

> @
> 1
> | — N
> B c.qe-2

= I 1e-2

0.84

: 5m 1h 5h 24h 1w All
Average active sessions {AAS)
® Total
vCPU Slice by Wwaits v
% ' @ CcPuU
3 10:XactSync
£ , , ‘. | - @ Lock:transactionid
S W ',"\ﬁ ’ /‘ { "\ll |7' 1 \[\'1( i, | , ,," \J A |\ h \.“ @ Lock:tuple
2 'r' ‘ | “ ' \‘ || '! ""‘ ' LWLock:buffer_content
@ 10:WALWrite
h ALAA JAKMMM M“ adida M “ ALAAL AL BB | Em A‘ hMm BufferPin:BufferPin
11:25:00 11:25:30 11:26:00 11:26-30 112700 OCtl8 10:48:00 | 4,500 11:28:30
Waits SQL Hosts Users Qsearch SQL queries &
Load By Waits (AAS) SQL

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte WHERE s.id = cte.id

delete from authors where id < ( select * from (select max{id) - ? from authors) a ) and id > ( select * from (select max(id) - ? from auth...
INSERT INTO authors (id,name,email) VALUES ( nextval(?) ,2,?), ( nextval(?) ,2,?2), ( nextval(?) ,2,2), { nextval(?) ,2,?), ( nextval(?) ,7,?2), { nex...
select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ? from authors) union select count...
autovacuum: VACUUM ANALYZE public.authors

select count(*) from authors where id < ( select max(id) - ? from authors) and id > ( select max(id) - ? from authors) union select count...

re:|Nvent
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Postgres—Five users

kylelfpg10r1i

Database load

Close I} [=] (=] C

> | — 1.19
b | 1 1.09

> I oo

> = 0.75

> | 1.4e-2

5m 1h 5h 24h Tw All
Average active sessions (AAS)
® @ Total
vCPU Slice by Waits v
S i ® CpPU
i
: WALWriteLock
b [—— A R B I 2 " ' ‘ - ' T transactionid
o K a\ A A ASDA AMA AN lql"' »'3 1" 1 Al '4_ AA f' A RBA !".A"."‘J' 1 A A A LA .'\', |'-‘. / M ""."';'1 l/ '! M c\ I AL AAAA ML | Ix lﬂ» tuple
8 | ' VWV AN U VL IRV W I|-r o ' \ VUV WU ClientRead
v 1 { 2
\ @ buffer_content
& @ ProcArraylLock
11:25:30 11:26:00 11:26:30 11 Octl8 10:37:00 , 11:28:00 11:28:30 11:29:00 11:29:30 11:30:00
Waits SQL Hosts Users Qsearch SQL queries '
Load By Waits (AAS) SQL

delete from authors where id < ( select * from (select max{(id) - ? from authors) a ) and id > ( select * from (select max(id) - ? from auth...

WITH cte AS ( SELECT id FROM authors LIMIT ? ) UPDATE authors s SET email = ? FROM cte WHERE s.id = cte.id

select count(*) from authors where id < ( select max(id) - 30 from authors) and id > ( select max(id) - 2500 from authors) union select ...

INSERT INTO authors (id,name,email) VALUES ( nextval(?) ,2,?), ( nextval(?) ,?,?), ( nextval(?) ,2,2), ( nextval(?) ,2,7), ( nextval(?) ,2,?), ( nex...

autovacuum: VACUUM ANALYZE public.authors

re:|Nvent
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MySQL—Five users

kylelfms57

Database load

L

Sessions

cose | | B | m | C|

o

3 | | 1.32
. | | 1.14

- | | 1.1

S T

- | 1.3e-2

> | 1e-2

- |6.7e-3

= 3.4e-3

e 3.4e-3

5m 1h 5h 24h Tw All
Average active sessions (AAS)
® Q Total
vCPU Slice by Waits v
1 @ CPU
i io/jtable/sql/handler
. —— _ B . ) t . io/file/sql/binlog
L ‘ “‘ ,\“ ‘v’ .“‘1 ,h A A 7”!"" “ ".‘h‘ ‘ i1 "" ‘\ \I‘ [ | I} .“"“‘. \ ‘ ] | "1‘) ; I | ‘ ’\ |‘ , \“ ll' | lx -\"1 / | I‘.“‘ ‘l' / “‘I“ “ 111 ‘1 W |} ’ ! l iO/ﬁle/innOGb/inHOdb”.
UL B[R \ Y ‘l Y V] 1 I - IV | “\ N UL | | Vi | ¥ 1 (| ! ‘l‘ | [ \M‘ synch/cond/sql/MYS...
| ! Al A | | v | | f .{ V1l .‘ 1) 1l 1Y ! I 0 Y
T i 7 S i - i A synch/mutex/sql/MY...
. ‘ A A T YT Ab AAAL A U4 ML i A | synch/mutex/sql/MY...
11:24:00 11:24:30 11:25:00 11:25:30 11:26:00 11:26:30 11:27:00 11:27.30 Octl8 11:07:00 11:28:30 1/2V
Waits SQL Hosts Users Qsearch SQL queries O
Load By Waits (AAS) SQL

DELETE FROM "authors® WHERE "id " < ( SELECT * FROM ( SELECT MAX ( "id" ) - 2 FROM “authors™ ) "a” ) AND "id" > ( SELECT * FR...

INSERT INTO "“authors™ { NAME, "email” ) VALUES (...) /*, ... */

UPDATE “authors”™ s’ SET "email” =? WHERE "s” . "id" = ( SELECT * FROM ( SELECT "id® FROM “authors™ LIMIT?) "a’ )

SELECT COUNT (*) FROM "authors™ WHERE "id" < ( SELECT MAX( "id” )-? FROM “authors™ ) AND "id" > { SELECT MAX ( "id" ) -?...

SELECT SYSTEM_USER ()

SELECT COUNT (*) FROM "authors™ WHERE "id" < ( SELECT MAX ( "id" ) -? FROM “authors™ ) AND "id" > { SELECT MAX ( "id" ) -?...

SELECT USER()

INSERT INTO "“authors™ { NAME, "email” ) VALUES (...) /*, ... */

DELETE FROM "authors® WHERE "id" < ( SELECT * FROM ( SELECT MAX ( "id" ) - 2 FROM “authors™ ) "a” ) AND "id" > ( SELECT * FR...

PV ) 1 A B S S ) TR S sarysegne v LS ) L vy v s rrnr~a 8 § roes peey M3 3N renpaaa ™ P S s sassw ey S _ vy

re:|Nvent
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Oracle—Five users

kylelfora Cose |0 | & | @ || C |

Database load

‘ log file sequential read

5m 1h 5h 24h Tw All
Average active sessions (AAS)
@ @  Total
vCPU Slice by Wwaits v
% . ® cPuU
| | | | { A | f | log file sync

v 1 ,é 'n | ) “ f “"l ‘f‘” NI 'r‘\l " i,. A A |'. Al 1| L | 4‘* = ""‘ -y -"‘ log file parallel write
o UL YL | T AL DA A T AR L e Y Y WANAY P LY AT P 1l [l W WU UYRENTE buffer busy waits
5 & | ! ‘ !;l‘,‘ | f { R N aUJ‘ -;'. | | f I | I ! o ) ‘ (fF VN (1]
w

| I | ‘ - \ ‘ [ AL LA ALK | |l Ly [ |

T T S ‘ ’ t | .' ‘ eng: TX - row lock co...
11 Lh U ‘ AiBA ikl 41 M uhai A e PRV T [ “x shiddd A 4 @ control file sequential...

|
]

145000  OcCtl9 13:08:00 4.¢, 4 14:51:30 14:52:00 14:52:30 14:53:00 14:53:30 14:54:00 14:54:30 1/2V
Waits SQL Hosts Users Qsearch SQL queries &
Load By Waits (AAS) SQL
> 2.25 Commit
v | |0.71 LGWR:System 1/O
> | 0.46 delete from authors where id < ( select * from (select max(id) - 30 from authors) a ) and id > ( select * from (select max(id)...
> | 0.38 INSERT ALL INTO authors (id,name,email) VALUES ( serial.nextval ,'Priya’,'/p@gmail.com’) INTO authors (id,name,email) VA...
> | 0.19 update authors set email = 'toto' where id > ( select max{id) - 1 from authors)
e l 0.18 Unknown
> 7.7e-2 select count(*) from authors where id < ( select max(id) - 30 from authors) and id > ( select max(id) - 2500 from authors) u...

AW I t
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What's available



What is available

- Avallable
« Engines
« Amazon Aurora PostgreSQL
« Amazon Aurora MySQL 5.6 1.17.3 and higher
« Amazon RDS Postgres 10
« Amazon RDS MySQL 5.6.41+ and 5.7.22+
« Amazon RDS Oracle
Functionality
- DB load chart
« Top N table
Wait, user, host, SQL
API/SDK
Long-term data retention
« Alerts through Amazon CloudWatch

AWS
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What is Coming

- Avallable « Coming

« Engines « Engines
« Amazon Aurora PostgreSQL « Amazon Aurora MySQL 5.7
« Amazon Aurora MySQL 5.6 1.17.3 and higher « Amazon RDS for MariaDB
« Amazon RDS Postgres 10 « Amazon RDS SQL server
« Amazon RDS MySQL 5.6.41+ and 5.7.22+ « Functionality
« Amazon RDS Oracle « SQL execution plan

« Functionality « SQL stats
- DB load chart « OS and DB statistics
« Top N table

- Wait, user, host, SQL

« API/SDK

Long-term data retention
« Alerts through Amazon CloudWatch
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