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Primary metric 1 D B L d} \ ; I - >( I\ IJ %1&%

DevOps Guru for RDS detected an anomaly in your database load. The metric measures database activity in average active sessions (AAS). O a /
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- EDEGR(E. DevOps Guru for RDS H'#k
==VCPUs == Anomalous DB Load [@CPU [ 10:WALWrite [10:XactSync [l IPC:ProcArrayGroupUpdate H - 1 I o - y — AAS
B LWLock:BufferContent [l LWLock:ProcArray [l Timeout:VacuumDelay [T {E severity anomaly /i g o [ G 7 \
View in Performance Insights [4 - - “ o~
) FEAEDILI—T—NHCPU NDJ?
AN J—Y NI
Y 5fel::i(:|DTs:§I:§ig(hz,)other metrics often show anomalies. Use these metrics to help diagnose your performance issue. t % ?#*% (/ \ 7:— - % (/ \ i
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Typically: DB load up to 0 AAS
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Amazon DevOps Guru for RDS DFl
SELTAST—S 3> (2/3)

Analysis and recommendations (2)

What was detected Analysis What we recommend

Investigate the following high-load wait events:

View troubleshooting doc [4

The DB load for the CPU wait types was over 17 average active sessions (AAS). This was 89% of the total DB Investigate the following SQL digest IDs:
High-load wait events load.
Why s this a problem? * DOAS3B88EA26A642BA12E95FA953160EADEAAFFS

* 8F7C028EC38375A16C29590412C167E6D971968D

ﬁ:ﬁ ;EIEE E t EI:’IJ H_éﬁ- L/ 7?: EE EE View Top SQL in Performance Insights [

Why do we recommend this?

# F ﬁ ==y Reduce CPU ca
pacity by tuning the following SQL digest
HEFE:

IDs:

° C P U (: F;'a Eg_ 5 D B I:I —_ I< j:)“ 1 7 * DOA53B8S8EA26A642BA12E95FA953160EADEA4FFS
AASZEIHBZXEUIC, 8 AASE
CPU capacity exceed t“ b\‘ﬁf%" 4%%‘@ g_ ° « 8F7C028EC38375A16C29590412C167E6D971968D

° C P U (: F;ai@a_ 5 D B D - '{ D\‘ View Top SQL in Performance Insights [4
D B D - Fé{$o)89 0/0 t Td: j Or upgrade the instance type to increase CPU capacity.
T t/ \ gs L/ 7:—_ ° Why do we recommend this?
, Amazon Web Services, Inc. or its a

av
N7

« CPU DIFHES 1T (C 17 D
AAS W'D, DB D#safEd
89% (CHEEH I D EEMEDF
B R hZRANTWNET

« T—ANR—X(CIF 8 DD
vCPU ULHeL, EiTHhT
Ot ADEREE(IHZA 17

(VCPUDFY 2 £2) (CT Db
ENHDET
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Amazon DevOps Guru

Analysis and recommendations (2)

What was detected

High-load wait events

CPU capacity exceeded

Analysis

The DB load f
load.

Why s this a p

The Running t
CPU utilizatiol

Why is this a p

ﬁﬁﬂ%ﬁﬁ%t

PUTF A > MHDBO— RDZ <
ZHEHTUNET:

CPU(CRS:&E9 BDBO— RHY16
AASZEIBXF U, CNI3IDB
O— RERD8I% & 7D TULVE
Ufe. CotEnniE1:EmRIoD
NR—XATZ1>D16fETclUiz,

UTFDSQLY 121 X MDA E/RRE
EIRXDTVET:

DOA53B88EA26A642BA12E95F
A953160EADEA4FF5(3CPU(C
Bi&E 9 5DBO— RMD60%DIREA
ERRDTWVWE U,

87FC028EC38375A16C295904
12C167E6D971968D(LCPUI(C
Bhi&E 9 5DBO— RD29%DIR A
ERRDTWE U,

DF]

A A==

« DevOps Guru for RDS .

What we recommeng

Investigate the follow

e SQL digest

Investigate the follow

1 select cpu_loops(?)

CNBSDEIRBEZARR T BIcED
DL AAFT—>2 3> % FR
LE9

» CPUYIORBEEDIFH

V

* DOAS53B88EA26A642BA12E95FA953160EADEA4FFS

* 8F7C028EC38375A16C29590412C167E6D971968D

View Top SQL in Performance Insights [

Why do we recommend this?

Reduce CPU capacity by tuning the following SQL digest
IDs:

* DOAS3B88EA26A642BA12E95FA953160EADEA4FFS

* 8F7C028EC38375A16C29590412C167E6D971968D

View Top SQL in Performance Insights [

Or upgrade the instance type to increase CPU capacity.

Why do we recommend this?

AR MNBSFT—HIXR—XD
MLV OICAINDT &'
5 X TLWBSQLX =i~
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Aurora PostgreSQL: Query Plan Management (QPM)

HRERI = FEHBIROE BIE((SA—4)DEL )\1 > REBDOZE 7yvITL—R
v FE/EEHTTS>DF T T Fr— 7°5>:)§E{b
NDT S > %= {E
B Query02-Plan v4 ST
IS0 N A1 Query02-Plan v3 /Lt
s FSSD (FERBH)
v pg_hint_plan& @75 >0 — Query02-Plan v2 Query02-Plan v3 Query04-Plan v3
Query02-Plan v2
v TS5 > 0HIR s R
v IS>0m Query01-Plan v1 Query02-Plan v1 Query02-Plan v1 Query04-Plan v2
1 QueryC:L Jlan vi
HRk—bMN\—>3> Fv I Fv— WilES:
g ?#g:tgrggatl? Eeosgéfﬁé%L)({)Bﬁ apg_plan_mgmt.use_plan_baselines = true dba_planst1—
N—RS54 ARDT S > % ERB T e ey

* FIA)L N TEKRL,000BDT S > w2+ TFv—

a lan_mgmt.max_plans
aWS © 2022, Amazon Web Services, Inc. or its affiliates. (apg_plan_mg = ) 29
N 2) , b



AMAZON AURORA TONIA—Y>YAF1—=>7

Query Plan Management (QPM) OI1—X5—X

SECTELI/INTA X >AN(CHE@EN O oI —H., D HEZER/N
AR I UTE

SEIDOS AT AFEHDDIRAS —D)\Wo—BEDOEHT SICSQLOE S

.

WX ZITDCENTERRL

Aurora PostgreSQL Query Plan Management (QPM) #&gE(X. TV EITET
BAEZEDEBZFHFRLUEY

© 2022, Amazon Web Services, Inc. or its affiliates. 30



AMAZON AURORA TONTA—X>AF1-Z>%
QPM Z{E> 7z SQL E1TaTEEE
INT A =N > AS{EEFD SQL MDEITETE & EITHfE =2 SR

EXPLAIN (ANALYZE,HASHES) select * from sample_table 1 a JOIN sample table 2 b on a.id2=b.id WHERE a.id > © and a.id < 210000;

QUERY PLAN

Gather (cost=10959.17..293715.58 rows=209225 width=126) (actual time=1654.901..2108.682 rows=209999 loops=1)

Workers Planned: 2
Workers Launched: 2
-> Parallel

Hash Cond: (b.id = a.}
-> Parallel Seq Scan oR sample table 2 b (cost=0.00..155303.67 rows=4166667 width=61) (actual ..)

-> Parallel Hash (cost37847.46..7847.46 rows=87177 width=65) (actual time=27.412..27.412 rows=70000 loops=3)

Buckets: 65536 Batdhes: 8 Memory Usage: 3232kB
-> Parallel Index S¢an using sample table 1 idx on sample table 1 a (cost=0.43..7847.46 rows=87177 width=65) (..)

> @) AND (id < 210000))

cost=9959.17..271793.08 rows=87177 width=126) (actual time=1654.232..1931.045 rows=70000 loops=3)

Index Cond: ((i
Planning Time: 0.230 ms
Execution Time: 2116.716 ms l

Plan Hash: -306787140

T

EiTeTEIE LT ZEIRL. ETREEUTE2,116 msizgE
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QPM ZfE> 7z SQL EITTEEE
QPM R—R S > 75 EHER

==

-[ RECORD 1 ]-------- T LT e T T T R L L T
sql_hash | 699820183

plan_hash | -306787140 Hashﬁgé\d);ffj—-%l'@

status | Approved

enabled | t

sql_text | select * from sample_table 1 a JOIN sample_table 2 b on a.id2=b.id WHERE a.id > © and a.id < 210000;

apg_plan_mgmt.dba_plansE 1 —Mm5HRE. R—XS5A (AN TWVDET
=182 HEER
COEERTIE. 1 DDOEITEHEI(Hash#EE)DHMNINR—RXTA1 2 (CIHEHIESN TS

aws
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QPM Z{#>/z SQL EiTeTEEE
F1—Z>D#D SQL ENR—RSA ZICEDIAD

SET apg plan_mgmt.capture plan baselines =

explain select * . .
from sample_table_1 a JOIN ‘sample_table_2 b on a.id2=b.id
WHERE a.id > © and a.id < 210000;

SET apg plan_mgmt.capture plan baselines =

apg_plan_mgmt.capture_plan_baselines% (BEIE0EE) L.

DE> MITFI1—Z2T[ROSQLICH U TR/ —=3 > DEITETEZ/R—X
142 (ICERDAD

aws
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QPM %5 7= SQL B{TEEEIE
QPM DN\— Xj/r/j&ﬁﬁu:u (9:1_—/07¥‘(D1b\ﬁlj)

-[ RECORD 1 ]-------- LT T LT L T R T L LT T LT
sql_hash | 699820183
plan_hash | -306787140 + AN,

Hashia &S DEITETE
status | Approved
enabled | t
sql_text | select * from sample_table 1 a JOIN sample_table 2 b on a.id2=b.id WHERE a.id > © and a.id < 210000;
-[ RECORD 2 J--=------ T R ..
sql_hash | 699820183
plan_hash | 1809927363 —

+_ A\ =/, =
status | NeSted LOOpr‘DDG);@'fTET@
enabled | t
sql_text | select * from sample' table 1 a JOIN sample_table 2 b on a.id2=b.id WHERE a.id > © and a.id < 210000;
— LA —= = w —_— [ Y

F1—-—Z2>URRDOEITEEIL. EUTR=—ASTAICWMDIAFN

TWaBACZERDTHM D

aws
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QPM Z{#>fz SQL EITeTEIEE
F1—Z> 0D SQL BHEER

[T

SELECT apg_plan_mgmt.set_plan_status(699820183, 1809927363, ‘Approved’);

SELECT apg_plan_mgmt.set_plan_status(699820183, -306/8/140,

);

Fa1—_>71%DNested LoOopDEITETEID AT —4 A% Approved(7EEE) (CE

B, ahETF1—=T8IDOHash{EEDEITETE =
(CZE

aws
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QPM Zf£>7Z SQL EiTsTRIEE

W —_— ~ = —_~ M =]/
QPM DNRX—XRXSA 2 7zhEaa(F 1 — 2 EEe1R)
-[ RECORD 1 ]-------- R e L L EC L L L L EE
sqgl_hash | 699820183 A =
plan_hash | -306787140 HashitS DEIT5TH
status |
enabled | t
sql_text | select * from sample_table_1 a JOIN sample_table_2 b on a.id2=b.id WHERE a.id > 0 and a.id < 210000;
-[ RECORD 2 ]-------- R e T L L L L L L L L ELEE
sqgl_hash | 699820183 p—
plan_hash | 1809927363 Nested Loopf&aDEITETIH
status | Approved
enabled | t
sql_text | select * from sample_table_1 a JOIN sample_table_2 b on a.id2=b.id WHERE a.id > 0 and a.id < 210000;
— Ny =/, = N = — IR —_ =111
Fa1——>DBOETETEIN. Approved(FEGR)ICEESN, F1——>THID
—=/—= a — < —_— a3
EITETIEIN [CEENTVNDZENDMD
aws

p
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QPM ZfE> 7z SQL EiTTEEE
QPM DAR—R S HRRAED SQL DFRATETE & SRATH % HesR

SET apg_plan_mgmt.use_plan_baselines = ;
EXPLAIN ANALYZE select * from sample_table_1 a JOIN sample_table_2 b on a.id2=b.id WHERE a.id > 0 and a.id < 210000;

QUERY PLAN
Gather (cost=1000.87..297357.43 rows=209225 width=126) (actual time=0.263..236.801 rows=209999 loops=1)
Workers Planned: 2
Workers Launched: 2
cost=0.87..275434.93 rows=87177 width=126) (actual time=0.050..203.592 rows=70000 loops=3)
-> Parallel Index Sc¢an using sample_table_1_idx on sample_table_1 a (cost=0.43..7847.46 rows=87177 width=65) (---)
Index Cond: ((id % 0) AND (id < 210000))
-> Index Scan using sample_table_2_idx on sample_table_2 b (cost=0.43..3.06 rows=1 width=61) (---)
Index Cond: (id = a.ig2)
Planning Time: 0.502 ms
Execution Time: 245.751 ms
Note: An Approved plan was useiinstead of the minimum cos

SQL Hash: 699820183, Plan Hash: 1809927363, Minimum Cost Plan Hash: -30 40
E1TTEIE LT ZEIRL . ETlR E U TIE245 ms
av\(/?::L—_/UHIJ(?IZ 116 ms)(CefZEL TLVD
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F 1 —Z 2 URIEDINTLOMER

Counter Metrics

Manage Metrics
Percent
100

@ os.cpuUtilization.total.avg

/\
13:11:00 ]_T \|‘30 13:12:00 13:12:30 13:13:00 13:13:30 13:14:.00 ﬁ F 13:14:30

13:09:31 13:10:00 13:10:30

( [
JNT A= ANEL | SQLEZER I (C/\ITA =~ > X
Database oad  rcsosonis L TR MR E <ELE(FIOIRSECTER) fer

Show max vCPU

Sessnons
116 —feeeenssssssnnnnsaeteennsannsssssssssietteeennnsssssssssssiitttteensasnsnsnssisitttetetnnnsssastssittttettttnnstsntttttttetetanannnan

@ IPC:HashBuildHashinglnner
IPC:HashBuildHashingOuter
10:BufFileWrite

@ cruU

0
13:09:30 13:10:00

13:10:30 13:11:00

A | F1—_—> %
13:11:30 13:12:00 13:12:30 1 J — / 13:14:30
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X &8
. Performance Insights MD4FE]
Ajﬁ — X > ABEZE (LTI DDICHEIRIRAIEA N DX 2 B IRAIE CHYSA]
Hb
—flloEREAE
S>2TI)ILD RUILS D a]EEIRIN D A —X > AER = E > TRIEIC o Hrhv el gE
- DevOps Guru for RDS

N;%—?)Xﬁ%@%%%%%@%AU—L ESfH, EFERDB 7 IOT 1 EFT o ZAERA]
TEE9d

- Aurora PostgreSQL Query Plan Management
SQLXDEIEZf1DT . SQLOEITETBEZEE. F1—ZJ%&17D 2 &N AlEE
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