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DB Time

Understand the big picture:
AvrE FgLEIN pF+t YL | EDHIDE Y I &g+ B 2z Y Ljdzg G
AElapsed time as experienced by end user
ADB Time is a part of that
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User Experience Response Time: Breakdown

Network Application Network Database
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End User

le Total User Response Time >\
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Time Line
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Central Concept: DB Time

Total time spent by foreground sessions, either actively working or actively waiting , in
database call

Foreground session = database session created by your application
AOr its session in connection pool

Time spent by background sessions (DBWR, LGWR, etc.) is not included in DB Time
ABut *is* separately reported in AWR
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Active Foreground Session === = fOreground working on database call

—— = foreground waiting for work (idle)
5 ISQEBNet message from client H

In database call Foreground AH l T L ‘
session

Sum(green) = DB Time of this foreground session
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=== = foreground working on database call

Active Foreground Sessions

—— = foreground waiting for work (idle)

 pamm Emmmm " Sessionl
T EEamm s EEm Session?2
— - — > Session 3

T — > Sessionn

—

DB Time = Sum of DB Time Over All Foreground Sessions
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DB Time Components

DB Time
ADB CPU

AWaits
- 1/O walts
- Non-I/O wait classes
UConcurrency
UApplication
UConfiguration
UOther
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DB Time Consists of DB CPU, I/O and Other Walts

| GeEm—— B EEmmm Sessionl

T TN TN Wl Session?2
N I — > Session 3

- [ I > Sessionn

—

== CPU

EE |/O Waits
BN Other Waits
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DB Time and AWR Report

Begin Snapshot

End Snapshot

Session 1

Session 2

Session 3

Session n

== CPU

EE |/O Waits
BN Other Waits
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DB Time and AWR Report

AWR report includes a highly detailed account (breakdown) of where database has spent its
DB Time between begin and end snapshot

You want to understand DB time, where time has been spent

ANormally: find biggest component/contributor and focus on  that

Interpreting AWR Report

Your
Application
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AWR Report: Where to Start?

How we approach it:
We start by looking at some key areas first

Most+ g FLI2¢&Dz 511 g+D2 yLIS #I1 5 danl@sg dalyiebhpig flald el hredg NI |
IS pointing us towards it

ORACLE’
REAL-WORLD PERFORMANCE




AWR Report: Where to Start?

How we approach it:
We start by looking at

AKey areas:
1. Top of the report: summary of environment , and load profile

2. Init.ora (if this is unknown environment) ﬁ t lnj GdZl §z3Yyp dzH]o Lill 3 & DAz
3. Top foreground events —= High-level breakdown of DB Time |
4,

Time model —
:i More insight in DB CPU (breakdown) ]

Most+§g FLIZ2¢&EDz 511l g+#D2 yLIS I 5 danl@sg dayiehhpg ftald el hreddFE NI |
IS pointing us towards it

High-level summary of load ]

caused by all DB-calls

Server CPU+Memory, Oracle
release, snapshot interval
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Three Examples

1. RAC with all the classics
2. (QqLIEdz I #LJ LI2¢ 3y LY ZY dzg
3. Outliers influencing average wait -times
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RAC-With -All -the -Classics

Ol_AWR1_RAC_With_CIaSSiCS We prefer AWR report per
01 _AWR2_ RAC_with Classics instance, they are easier to read

— Key areas:
1. Top of the report: summary of environment, and load profile
2. Init.ora
3. Foreground events
4

Time model
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D5 I

RACDB 968962014 racdb

Instance | Inst Num Startup Time
racdb1 17-Apr-18 08:04

I T T

rac1.mycompany.aws Linux x86 64-bit

PRIMARY

-

12.2.0.1.0

Key Area 1:

Cores ‘ Sockets

m STHETOR T Sessions
Begin Snap: 209 17-Apr-18 10:00:32 2112
End Snap: 213 -AD[- 2131
Elapsed: 206.19 (mins)
DB Time: 7,086.40 (mins)

157.24

Instances

Cursors/Session

Summary of
Environment

- Possibly oversubscribed: A
https :/ www.youtube.com/w
atch?v=eiydITTdDAQ
GTI|I YDAINA z I 1l gz
\ - No session leaking Y,

D5 1

RACDB 968962014 racdb

Inst Num | Startup Time
7-Apr-18 08:04

pcstime T patom LR

rac2.mycompany.aws Linux x86 64-bit

PRIMARY

Instance
racdb2

[ B [ B | o | e
12.2.0.1.0 YES
Memory (GB)

Cores \ Sockets

ns
2256
2280

157.24

Instances

Cursors/Session

[ Snapld | SnapTime | Sessio
Begin Snap: 209 17-Apr-18 10:00:32

End Snap: 213 17-Apr-18 13:26:44

Elapsed: 206.20 (mins)

DB Time: | 6,281.30 (mins) |

Both instances
equally busy

206 minutes:

rather large AWR interval
\DB Time about 30X Elapsed

4 No cursor leaking ]
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https://www.youtube.com/watch?v=eiydITTdDAQ

Key Area 2: Load Profile

DB Time(s):

DB CPU(s):
Background CPU(s):
Redo size (bytes):
Logical read (blocks):
Block changes:
Physical read (blocks):
Physical write (blocks):
Read |0 requests:
Write 10 requests:
Read 10 (MB):

Write 1O (MB):

IM scan rows:

Session Logical Read IM:

Global Cache blocks received:

Global Cache blocks served:
User calls:

Parses (SQL):

Hard parses (SQL):

SQL Work Area (MB):
Logons:

Executes (SQL):

Rollbacks:

Transactions:

Per Second

1.1
6,181,301.9
164,374.4
32,4247
1,547 1
1,143.8
572.0
496.8
12.1

8.9

0.0

0.0
2,771.7
2,960.9
21,808.9
4,148.4
0.2

0.6

0.7
10,075.7
43.7
1,429.3

DB Time(s):

DB CPU(s):
Background CPU(s):
Redo size (bytes):
Logical read (blocks):
Block changes:
Physical read (blocks):
Physical write (blocks):
Read |0 requests:
Write 10 requests:
Read 10 (MB):

Write 10 (MB):

IM scan rows:

Session Logical Read IM:

Global Cache blocks received:

Global Cache blocks served:
User calls:

Parses (SQL):

Hard parses (SQL):

SQL Work Area (MB):
Logons:

Executes (SQL):

Rollbacks:

Transactions:

Per Second

17-Apr 10:00:32
17-Apr 11:00:48
17-Apr 12:00:03
17-Apr 13:00:18
17-Apr 13:26:44

0.48
5.14
7.59
5.32
4.68

7.19
14.61
13.25
11.86

4.24
8.55
7.61
7.30

8 sido | Ziowai

254

0.0

0.0
2,960.8
2,771.9
50,490.2
16,556.7
37.8
26.2

0.7
21,400.0
294
1,939.9

ORACLE’

REAL-WORLD PERFORMANCE




Key Area 2: Load Profile

DB Time(s):

DB CPU(s):
Background CPU(s):
Redo size (bytes):
Logical read (blocks):
Block changes:
Physical read (blocks):
Physical write (blocks):
Read |0 requests:
Write 10 requests:
Read 10 (MB):

Write 1O (MB):

IM scan rows:

Session Logical Read IM:

Global Cache blocks received:

Global Cache blocks served:
User calls:

Parses (SQL):

Hard parses (SQL):

SQL Work Area (MB):
Logons:

Executes (SQL):

Rollbacks:

Transactions:

Per Second

1.1
6,181,301.9
164,374.4
32,4247
1,547 1
1,143.8
572.0
496.8
12.1

8.9

0.0

0.0
2,771.7

21,808.9

DB Time(s):

DB CPU(s):
Background CPU(s):
Redo size (bytes):
Logical read (blocks):
Block changes:
Physical read (blocks):
Physical write (blocks):
Read |0 requests:
Write 10 requests:
Read 10 (MB):

Write 10 (MB):

IM scan rows:

Session Logical Read IM:

Global Cache blocks received:

Global Cache blocks served:
User calls:

Parses (SQL):

Hard parses (SQL):

SQL Work Area (MB):
Logons:

Executes (SQL):

Rollbacks:

Transactions:

Per Second

1.2
16,944,137.9
332,564.8
88,414.9
1,050.0
3,247 .4
1,032.0
1,872.5
8.3

254

0.0

0.0
2,960.8
2,771.9
50,490.2
16,556.7
37.8
26.2

0.7
21,400.0
294
1,939.9

J Litle DB CPU |

A Lot of GC activity ]

< Gw2 yLinjH ! ! p

4X more parsing
on 2"d node

Fair TX-rate
With rollbacks?
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Key Area 3. Init.ora

init.ora Parameters

Begin value

audit_file_dest /u01/app/oracle/admin/racdb/adump 11

o o Extremely clean init.ora

cluster_database TRUE > 1 > z 3
s TRUE Y¢& D& Ljll 3¢ Dazz |+ DZ dz7
connection_brokers ((TYPE=DEDICATED)(BROKERS=1)), ((TYPE=EMON)BROKERS=1))

control_files +DATA/RACDB/CONTROLFILE/current.261.971345247, +FRA/RACDB/(]

cursor_sharing EXACT

db_block_size 8192

db_create_file_dest +DATA I Dpen cursors '1[]000 I

db_files 10000 —

db_name racdb

db_recovery_file_dest +FRA
db_recovery_file_dest_size 35508977664

diagnostic_dest /uD1/app/oracle

dispatohers (PROTOCOL=TCP) (SERVICE=racdbXDB) Cursor |eaki ng issue some
instance_number 2 . .

listener_networks tl m e | n past?
local_listener NodeFQDN

max_string_size EXTENDED

nls_language AMERICAN

nls_territory AMERICA

open_cursors 10000

open_links 10

open_links_per_instance 10 .

pga_aggregate target 15462301696 I Curs GF_S han n g EX.ACT I
plsgl_warnings DISABLE:ALL

processes 5000

remote_listener myrac-xqyxyzzz-scan.mycompany.aws. 1523

remote_login_passwordfile EXCLUSIVE

sec_case_sensitive_logon TRUE 1

session_cached_cursors 100 Hard parse Issue Some
sga_targel 61874372608 t| me | n p ast’_)

thread 2

undo_retention 1800

undo_tablespace UNDOTBS2

ORACLE’
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Key Area 4: Top Foreground Events

Total Wait Time (sec) Avg Wait Wait Class

enq: TX - index contention 1,311,760 105.1K 80.12ms 247 Concurrency

gc bufter busy release 4,202,760 72.8K 5.13ms 17.1 Cluster Node 1 has TX

log file sync 17,253,313 64.9K 3.76ms I"15.3 Commit index contention

DB CPU 44 8K 10.5
I'gc buffer busy acquire 15,291,723 39.9K 2.61ms 9.4 Cluster

L1 validation 7,100,503 32.1K 4.53ms 7.6 Other

eng: TX - contention 3,723,183 14 4K 3.87ms 3.4 Other

gc current block busy 9,485,084 13K 1.37ms 3.1 Cluster p + 3 s 5 p d:
2,625,687 9562.6 3.64ms 2.2 Cluster caused by high
e Event | Wais | Total Wait Time (sec) | AvoWait | %DBtime | Wait Class | TX-rates

DB CPU 113.3K 30.1

log file sync 23,823,380 112.5K 4.72ms 729.9 Commit

¢ buffer busy release 1,038,391 60.6K 5.49ms 16.1 Cluster

4,972,050 35.4K 2.36ms 9.4 Cluster
[Gc currentblock basy 0,105,227 12K 1.19ms 3.2 Cluster [ Lots of GC]
db file sequential read 11,341,838 9632.4  849.28us 2.6 User I/O events

gc cr block busy 2,942,306 9087 3.09ms 2.4 Cluster

buffer busy waits 9,541,776 9695.1 596.86us 1.5 Concurrency

gc cr block 2-way 10,702,363 5434 507.74us 1.4 Cluster

ORACLE’
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Key Area 5: Time Model

On node 2 parsing
is taking fair
amount of DB Time

sql execute elapsed time 224,577.59 59.59
DB CPU 113,292.65 30.06
parse time elapsed 14,816.76 3.93
hard parse elapsed time 7,364.98 1.95
sequence load elapsed time 3,426.01 0.91
connection management call elapsed time 603.42 0.16
PL/SQL execution elapsed time 397.28 0.1
hard parse (sharing criteria) elapsed time 3.14 0.00
repeated bind elapsed time 2.73 0.00
ORACLE
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Done With Key Areas: How to Proceed?

Here DB Time is dominated by waits, follow up on those first:

AEnqg: TXMindex Contention
- Find which statement(s) cause this

AGC related waits
- Find which statement(s) cause this

CPU-wise we could look into fixing the parsing issue on node 2
AFind which statement(s) cause this

ORACLE’
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TX Mindex Contention (Node 1)

|1z tut 2ydz Gf+! T1p NBLR %! A

LJdzH

Top SQL with Top Events

Top SQL statements by DB Time along with the top events by DB Time for those SQLs.

% Activity is the percentage of DB Time due to the SQL.

% Event is the percentage of DB Time due to the event that the SQL is waiting on.

% Row Source is the percentage of DB Time due to the row source for the SQL waiting on the event.
Executions is the number of executions of the SQL that were sampled in ASH.

%

Top Row Source

4cgxbsdvm96gz 2741948133 1489 33.5¢ eng: TX - index 21.31jLOAD TABLE CONVENTIONAL
contention
L1 validation 711 INSERT STATEMENT
eng: TX - contention 3.14 LOAD TABLE CONVENTIONAL
b8sb8br01vkgc 1989427768 2767 5.95 gc buffer busy release 3.29 ** Row Source Not Available **

1.62 ** Row Source Not Avallable *

PR Y-r T Y = e

gc buffer busy acquire

PRV -t oo PN Y=Y

% Ro
Soun

Actual executions:

3.071 584 [ Use new Smart Sequence? F

What about other indexes?
Are some redundant?
Needs follow-up

INSERT INTO TBLTPOSTINGREQUEST

( POSTINGREQUESTID,
POSTINGREQUESTNUMBER,
MODULEALIAS,
EVENTALIAS,
REQUESTID,
REQUESTOBIJECT,
RETRYATTEMPT,
REQUESTSTATUS,
REASON,
CREATEDATE,
CREATEDBYSTAFFID,
LASTMODIFIEDDATE,
LASTMODIFIEBYSTAFFID,
PURGEDATE,
TENANTID

LLIES
I( SEQ_POSTINGREQUEST.NEXTVAL,

R R wOwoo~sNoOnm bk WM
-

:1e ,

:11 ,

:12

;13 ,

(14 )
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LR 0 ot L AR W RIBAYRS
GC Walits

SQL ordered by Elapsed Time

Resources reported for PL/SQL code includes the resour
% Total DB Time is the Elapsed Time of the SQL stateme

up to 100%

Not nearly sum

the code.
ultiplied by 100

%Total - Elapsed Time as a percentage of Total DB time
%CPU - CPU Time as a percentage of Elapsed Time
%I0 - User I/O Time as a percentage of Elapsed Time
Captured SQL account for 80.9% of Total DB Time (s): 425,184
Captured PL/SQL account for 0.0% of Total DB Time (s): 425,184

Elapsed Time (s) | Executions | Elapsed Time per Exec (s) | %Total | %CPU | %IO Q
159,361.14 | 3,071,584 0.05

SQL Module SQL Text

37.48 2.23 0.01Mcgxbsdvm96gz JDBC Thin Client INSERT INTO TBLTPOSTINGREQUEST...

GC walits across
Ll2¢ ZFy D737

,246.78 2,591,460 0.03 16.7 . 8sb8br01vkge JDBC Thin Client INSERT INTO /*+ APPEND */ TBLT...
41,615.52 1,534,882 0.03 97 2.88 0.24 atapixdqtjp JDBC Thin Client INSERT INTO /*+ APPEND */ TBLT...
22,865.86 1,218,762 0.02 53 3.82 0.27§80#8yrmu8sc JDBC Thin Client INSERT INTO /*+ APPEND */ TBLS...
12,430.66 11,933,247 0.00 2.9 10.75 3.71 38D4t1z35¢  JDBC Thin Client SELECT /*+ index (TBLCUSTOMERSB...

5,601.51 4,126,804 0.00 1.3 15.12 0.88[x1)38kxwk35x JDBC Thin Client UPDATE /*+ index (TBLCUSTOMERB...
3,132.01 2,915,352 0.00 0.7 15.88 0.272f6ich JDBC Thin Client UPDATE /*+ index (TBLCUSTOMERSB...
3,014.09 3,073,174 0.00 0.7 14.58 0.208yflsn JDBC Thin Client UPDATE /*+ index (TBLCUSTOMERC...
2,203.37 7,823,704 0.00 0.5 25.26 22 41M2vB8Hga8h6ym JDBC Thin Client SELECT /*+ index (TBLCUSTOMER ...
2,128.33 4,126,698 0.00 0.5 17.33 0.0008k9518v6clgd2 JDBC Thin Client SELECT SEQCUSTRESERVATIONID.NE...
Elapsed Time (5)| Executions | Elapsed Time per Exec (s)| % Tota SaL Module | SOL T |
46,026.57 1,976,573 0.02 ¢ JDBC Thin Client INSERT INTO /*+ APPEND */ TBLT...
34,110.04 1,495,766 0.02 JDBC Thin Client INSERT INTO /*+ APPEND */ TBLT...
19,998.74 1,185,789 0.02 s¢ JDBC Thin Client INSERT INTO /*+ APPEND */ TBLS...
9,262.40 8,403,403 0.00 JDBC Thin Client SELECT /*+ index (TBLCUSTOMERSB...
7,839.34 4,428,782 0.00 rm JDBC Thin Client SELECT /*+ index (TBLCUSTOMER ...
5,939.65 3,984,410 0.00 JDBC Thin Client UPDATE /*+ index (TBLCUSTOMERSB...
3,248.23 480,379 0.01 JDBC Thin Client INSERT INTO TBLTDEBITDOCTRANSR...
3,124.07 2,929,413 0.00 . &n JDBC Thin Client UPDATE /*+ index (TBLCUSTOMERB...
3,076.86 3,077,007 0.00 .82 : 0.368yf3smfz8ubk5 JDBC Thin Client UPDATE /*+ index (TBLCUSTOMERC...
2,450.75 2,000,311 0.00 36.29 34.468w1x42mbn0nj0 JDBC Thin Client INSERT INTO TBLMACCOUNT (ACCOU...

Same sixd?Ds 5 3 E
executed on both
nodes

Any thoughts put
into data affinity?

ORACLE’
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Fixing GC Related Wait Events

Introduce data affinity
ACarefully design your business logic to support this
ACarefully design underlying table structures to support this
f25dz zyIlEL) 2 g5O5N¢g3 NBLREZFLLI z2yIl 3513 L2 y! !

But: do we really need RAC here?

ORACLE’
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Hosts Are Not Busy

Operating System Statistics - Detalil

17-Apr 10:00:32 0.48
17-Apr 11:00:48 5.14 719 424 235] 92.81 1.01
17-Apr 12:00:03 7.59 14.61 8.55 4.84| 85.39 1.78
17-Apr 13:00:18 5.32 13.25 7.61 4.53| 86.75 0.98
17-Apr 13:26:44 468 11.86 7.30 3.78| 88.14 0.56

Operating System Statistics - Detall

17-Apr 10:00:32 0.32
17-Apr 11:00:48 20.64 2013 14.19 4.61) 79.87 1.09
17-Apr 12:00:03 13.58 38.63 27.36 8.66] 61.37 1.85
17-Apr 13:00:18 5.08 2212 15.25 5.18] 77.88 1.18
17-Apr 13:26:44 045 6.53 4.00 1.93] 9347 0.25

Will probably run
on one node, a
lot faster

ORACLE’
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(Soft) Parsing Across the Board

SQL ordered by Parse Calls
|- Total Parse Calls: 51,322,222 |
« Capture account for Y6.0% of Total

Parse Calls | Executions | % Total Parses sQL Id

3,916,855 3,917,636 7.63 fv3ry6xmap/jh
3,916,996 3,917,642 7.63 cfz8d9pwauxyd
3,802,604 3,802,919 7.41 5a5h0pkujiss2
3,213,771 3,214,811 6.26 3v/guk8tw5bh8
3,158,792 3,159,332 6.15 1f9uagys7t477
3,085,718 3,086,956 6.01 a036g66qzxtar
.é !!;;I zgg é !!;;] égé H QR AcaxybsdvmA9Baz

r—o/’ ~

ne parse per execute.
Easy fix could be to configure
JDBC statement caching on
% the application server(s) y

SQL ordered by Parse Calls
| « Total Parse Calls: 204,835,034 |
« Capture account for 46.0% of Total

Parse Calls | Executions | % Total Parses| SQLId |

3,643,960 3,644,892
3,409,188 3,410,561
3,154,305 3,154,501
3,139,607 3,140,508
3,115,544 3,116,220
2900 AED 2900 247

1.78 ajzh9q11a8wad
1.66 Opyjdmfrzmt6g
1.54 c8dasrdjjddsr
1.53 430vvx7gpt6t3
1.52 7phddk8yy5zk0

137 foawinB

o

Finding statements that hard -

parse on node 2 requires follow -up

and application change to use
bind -variables

J

ORACLE
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Hard Parses: Finding SQL with Literals

select *

from (select force_matching signature,count(*)
from v$sql
group by force matching signature
order by count(*) desc)

fetch first 10 rows only

And re-query V$SQL with the top
force_matching_signature values

ORACLE
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Final Comment

SQL ordered by Executions

* %CPU - CPU Time as a percentage of Elapsed Time
* %Il0O - User I/O Time as a percentage of Elapsed Time
 Total Executions: 264,754,563

e Captured SQL account for 51.3% of Total

Row-by-row
- processing
8,403,403 16,805,966 2.00 9,262.40 13.3 7kh3894t1z35¢ JDBC Thin Client SELEC”
4,428,782 4,416,496 1.00 7,839.34 12.9 7.1 42v88dga8b6ym JDBC Thin Client SELEC”
3,984,410 3,984,402 1.00 5,939.65 17.3 A fq1j38zxwk35x JDBC Thin Client UPDAT
3,644,892 3,644,799 1.00 2,063.83 30.2 254 ajzh9q11a8wa5 JDBC Thin Client INSERT
3,600,643 3,600,300 1.00 1,823.46 20.2 0 8k9s18v6c6g22 JDBC Thin Client SELEC”
3,410,561 3,410,467 1.00 1,718.03 28.6 9 Opyjdmfrzmtég JDBC Thin Client INSERT
3,154,501 3,154,312 1.00 913.85 36.8 2.2 c8dasrdjjddSr JDBC Thin Client SELEC”
3,140,508 3,140,114 1.00 494 44 37.9 0 430vvx7gpt6t3 JDBC Thin Client SELEC™
3,116,220 3,115,952 1.00 564.03 27.1 40.3 7phddk8yy5zk0 JDBC Thin Client SELEC”
3,077,007 3,077,004 1.00 3,076.86 16.8 4 8yf3smfz8ubkS JDBC Thin Client UPDATE
2,929,431 2,929,430 1.00 2,009.00232 1  3yyhwBssbg8jl JDBC Thin Client UPDATI
2,929,413 2,929,401 1.00 3,124.07 19 3 2féfcbhhgd478n JDBC Thin Client UPDATI
2,800,813 2,800,512 1.00 1,099.73 20 1 fsawc6c853385 JDBC Thin Client SELEC™

ORACLE’
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Conclusions

RAC with all the classics:
Alndex contention
AExcessive soft parsing, some hard parsing
ARow-by-row processing
ANo data affinity A global cluster waits
AAImost idle servers
C YPDNROU* L] ZDAHEZYZpRACNFI ELJ 28 ¢& 3

AOpen_cursors too high
AToo large connection pool (oversubscribed)
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02 _AWR It is not_the DB.html

Batch program, using multiple threads, each using dedicated connection
AAWR of two hours, while this was running and nothing else
AG B@_Net-message-to-z p 5l LI I nj ! DAZpEl 2 H

Main Report

Interpreting AWR Report

— Key areas:

1. Top of the report: summary of environment, and load profile
Init.ora

Your
Application

mCuwvww-—

2.
3. Foreground events
4.

ORACLE SO LE
REAL-WORLD PERFORMANCE

Time model
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1) Summary of Environment

Instance

XXXXXX Yyyyyy Zzzzz

Host Name
Xyzabcsol02

Solaris[tm] OE (64-bit)

Snap Time

Begin Snap: 30583 27-Sep-18 18:30:01

End Snap:

6.6

30585 27-Sep-18 20:30:04 36 6.1
Elapsed: 120.06 (mins)
DB Time: 29.45 (mins)

Only 25% of elapsed time is If this batch program is running with X threads, then each h
spent inside database thread is spending:
25/X % of time in database

9 100 M(25/X) % of time in application server (+ network)

J
ORACLE
REAL-WORLD PERFORMANCE




LR 0 ot L AR W RIBAYRS
Load Profile

2) Load Profile

Per Second

DB Time(s):

DB CPU(s):

Redo size (bytes):
Logical read (blocks):
Block changes:
Physical read (blocks):
Physical write (blocks):
Read IO requests:
Write 10 requests:
Read |10 (MB):

Write 10 (MB):

User calls:

Parses (SQL):

Hard parses (SQL):
SQL Work Area (MB):
Logons:

Executes (SQL):
Rollbacks:
Transactions:

0.3

All DB Time is CPU

0.3 Plenty of CPU available
22,133.3 (12 cores)
4.454.0
37 8 Operating System Statistics - Detail
12.5 Snap Time Load %busy %user %sys %idle Jiowait
16.5 27-Sep 18:30:01  0.68
' 27-Sep 19:30:03 0.74 114 0.66 0.48 98.86 0.00
2.7 27-Sep 20:30:04 0.78 140 069 0.71 98.60 0.00
4.4
0.1
0.1 .
chatty application
[2.017.9 — Yy abp
‘2.? ~
0.0 :iu’#N\B UEDnj| 3+%37
0.1
0.1
1,671.5
0.0 Low TX-rate |
ORACLE
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3) Init.ora

Nothing worthwhile mentioning
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4) Top Foreground Events: All DB CPU

Wdy knew this ]

% DB time Wait Class

Waits Total Wait Time (sec)

Wait Avg(ms)

log file sync 26,596 27.3 1 1.5 Commit
SQL*Net message to client 14,533,666 | 8.4 0 [ 5 Network
db file sequential read 14,402 4.2 0 2 User /O
log file sequential read 38 9 23 .0 System I/O
direct path read temp 743 4 1 .0User /O
direct path write temp 61 3 5 .0User /O

The math:
120 min * 60 sec * 2000 user -calls/sec
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5) Time Model: Is All CPU, SQL Execution?

Statistic Name LG /X 2] Remember: all DB Time was DB CPU
DB CPU 1 768 25 Big gap, we are missing 700 seconds
sql execute elapsed time 1,016.89 o57.55

repeated bind elapsed time 9.96 0.34 Not accounted in any
PL/SQL execution elapsed time 1.42 0.08 other statistic
1.37 U8 N

parse time elapsed U
hard parse elapsed time 0.99 0.06
connection management call elapsed time 0.37 0.02
PL/SQL compilation elapsed time 0.04 0.00
hard parse (sharing criteria) elapsed time 0.01 0.00
sequence load elapsed time 0.00 0.00
DB time |1,766.99 I

background elapsed time 399.06

background cpu time 310.98

ORACLE
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5) Time Model: Is All CPU, SQL Execution?

Statistic Name Time (s) % of DB Time
DB CPU 1 768 25 100.07
sql execute elansed time 1016 89 K7 K5
repeated bind| SQL ordered by Executions
PL/SQL execy - xcru-crutn| NoRoW-by-NoRow J |
_ « %0 - User /O Ti
parse time ela « Total Executions: 12,040,
» Captured SQL account for 9 of Total
hard parse ele . - —
: - owWs OWS per apsed Time o
conne Ct[ on ma Executions Processed Exec (s) %CPU %I0 SaLId SQL Module SQL Text
3,769,276 0 0.00 66.231002 0  bg8nytw34vu2a schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
PL/SQL comp| 3327.328 1,717,759 0.52 113151002 0  a2fubarn9nauh schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
644,688 0 0.00 22771004 0  1sqs034dOynnj schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
hard parse (5[‘ 628,212 0 0.00 14611002 0  bd32nydxcdxy9 schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
482,818 482,818 1.00 16.50100.3 0  2t86rgpcessdp schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
sequence loaq 377,651 383,087 1.02 34791002 0  4p8n8vgn8dwvt ftrora11g@sl01(TNS V1-V3)  select * from "ABC_PRD2"....
_ 259,230 113,256 0.44 8571002 0  fy2ducah0a1x0 schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
DB time 251,547 251,683 1.00 15901002 0  2h433gubyhhjg schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
247,272 247,272 1.00 9.841002 0  1hkaz5ygrevik schoral1g@si01(TNS V1-V3) select * from "ABC_PRD2"....
background el 137,421 260,904 1.90 12.48100.2 0  4ra66g08m9gyf schoral1g@sl01(TNS V1-V3) select * from "ABC_PRD2"....
background cpu time 310.98

These all execute extremely fast ]
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5) Time Model: Is All CPU, SQL Execution?

Statistic Name Time (s) % of DB Time
DB CPU 1,768.25 100.07
sql execute elapsed time 1,016.89 o57.55
repeated bind elapsed time | 5.96 0.34
PL/SQL execution elapsed time 1.42 0.08
parse timy elapsed 1.37 0.08
hard par lapsed time 0.99 0.06

connec anagement call elapsed time 0.37 0.02

[ Need to see this Jtion elapsed time 0.04 0.00

| #+ D2 * & LRnY dfiteria) elapsed time 0.01 We are spending 700 CPU seconds on
sequence load elapsed time 0.00 getting in and out of the Oracle executable
DB time [1,766.99 | = knock-on cost of chatty applications
background elapsed time 399.06
background cpu time 310.98
See the section on FlameGraphs in:
https:/www.youtube.com/watch?v=8jiJDflpw4Y
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Done With Key Areas: How to Proceed?

Depends on what the issue is:
AWY I ELI 3 & L) 3V LIy ZY di IncBehgdznjtAreads, plenty of room still

AApplication too slow? A Investigate time spent on application server
Or time spent on network
dLIJE dz tlaahdsellJ2 &

t 25DF 5dz Yy zpljc 50 tuwt DFE! #+DAJ LR *Ljz27
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Clue: SQL*Net Message From Client

This tells us that
the threads on the app -server are
constantly calling the database
That is: there is little to no business logic

Foreground Wait Events

Waits  %Time -outs Total Wait Time (s) Avg wait (ms) Waits /txn
SQL*Net message from client |14,533,670 0 14,389 1 537.39

Very small wait times
Most of this probably is

Very stable / little variance ] network time

SQL*Net message from client

ORACLE
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Conclusion

We have chatty application submitting SQL that executes quickly (DB CPU)
ADatabase is not doing much
AApplication threads have little think -time in them
AVery likely the majority of time is spent on network

dg SdzdzLjg GZ Y Liz-Bcatk dpplidapoh deHer ind2amé rack s database server,
preferably with a direct network connection

Or: move your application logic into PL/SQL
Saves 700 CPU seconds, and all network time
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Outliers Influencing Average Wait Times

03_AWR_Outliers.html

— Key areas:
1. Top of the report: summary of environment, and load profile
2. Init.ora
3. Foreground events
4

Time model
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1) Summary of Environment

pecritame L et crUe | Cone | Sockes L emary (G2

OO XXXX XX XXX Linux x86 64-bit 44 503.34

Csnarid [ s tine L seswons | CursoniSension | osances

Begin Snap: 93142 28-Aug-18 00:00:24 6218 23.8

End Snap: 93143 28-Aug-18 00:15:27 6233 23.8 2
Elapsed: 15.05 (mins)

DB Time: 2,762.44 (mins)

2,762 /15 = 184 AAS!
That clearly cannot be all on CPU

AAS = #Average-Active-Sessions
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Per Second

| DB Time(s): <[ Lots of waits apparently ] 2) Load Profile

DB CPU(s):

Background CPU(s): 0.7 .
|—Redogsize (bytes)f i >4 685 205 4 Iﬁ Plenty of CPU available (44 cores) ]

Logical read (blocks): 252,219.6

Block changes: 90,100.2

Physical read (blocks): 14,507.0

Physical write (blocks): 4,284.9

Read |0 requests: 6,439.7

Write 10 requests: 2,480.6

Read IO (MB): 113.3

Write 10 (MB): 33.5

IM scan rows: 0.0

Session Logical Read IM: 0.0

Global Cache blocks received: 15.7

Global Cache blocks served: 2.1

User calls: 72,169.8

Parses (SQL): 18,649.6

Hard parses (SQL): 0.4

SQL Work Area (MB): 2.1

Logons: 1.2

User logons: 0.8

Executes (SQL): 18,648.5

Rollbacks: 0.0 v . <
Mremoastions 7501 4 ©y 5Dz yI| #Ljl LI # g] t OEdz 3+501 3 #I
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3) Init.ora @TGu/ardStandby configured ]

dg_broker_config file1 +DATAO1/XXXYYO01/dr1XXXYY01.dat
dg_broker_config_file2 +DATAO01T/XXXYYO01/dr2XXXYY01.dat
dg_broker_start TRUE
fal server XXXYY02
standby_file_management AUTO

log_archive_dest 2] SYNC AFFIRM glelay=0 optional compression=disable max_failure=0 max_connections=1 reopen=300 db_unique_name="XXXYY02"
e meout=au

service="XXXYY02"
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4) Top Foreground Events [ § 25d7 dig sl d2 NY|j L3+ 25327

Total Wait Time (sec) \ [ % DB time Wait Class

log file sync 7,050,098 59.1 Commit
DB CPU 9452.2 5.7
cell single block physical read 4,586,192 6853.6 1.49ms 4.1 User 1/O
latch: redo allocation 289,575 6025.7 20.81ms 3.6 Other
latch: redo copy 86,482 1981.7 22.92ms 1.2 Configuration
direct path read 110,020 1022.9 9.30ms .6 User 1/O
The math:
15 min * 60 sec * 7816 TXs/sec e ™\
(almost 8 TXs/ ms) Is LGWR too busy or

experiencing bad I/O service times?
Or is SYNC/AFFIRM causing this?

_ Goto: Top Background Events in a moment

J
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5) Time Model: Where Focus Now Is Backgrounds

% of DB Time
22.60

Statistic Name

sql execute elapsed time 37,460.51

Majority of SQL execute

DB CPU 9,452.17 5.70 time is wait time

parse time elapsed 260.48 0.16

connection management call elapsed time 41.19 0.02

hard parse elapsed time 9.50 0.01

PL/SQL execution elapsed time 8.54 0.01

hard parse (sharing criteria) elapsed time 3.64 0.00

failed parse elapsed time 2.88 0.00

sequence load elapsed time 2.66 0.00

hard parse (bind mismatch) elapsed time 0.33 0.00

PL/SQL compilation elapsed time 0.28 0.00

repeated bind elapsed time 0.01 0.00

DB time 165,746.40 Very likely no CPU issue with LGWR

background elapsed time 2,840.40 (15 minute interval = 900 seconds)
| background cpu time 584.33 |

total CPU time 10,036.50
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Done With Key Areas: How to Proceed?

A Single issue: log-file-sync wait events taking 14 ms

A Major contributor for this could be:
b Ou t |&gtle -parallel-write performance

A Or: SYNC/AFFIRMDataGuard related processing

A Go to: Background Events to check logfile - parallel-write

ORACLE’
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Top Background Events

Total Wait Time (s)

(s
668 2.89ms

Redo Transport MISC 0
ISYNC Remote Write | 0 523 | 2.26ms
cell single block physical read 1,075,697 0 400 372.07us
Il_og file parallel_write I 231,3?6' 0 222 96rn_s|4 Sub ms ]
flashback log file write 207,599 0 198 .95ms
log file sequential read 17,990 0 154 8.54ms
gc cr disk read 510,577 0 54 105.50us
LGWR wait for redo copy 58,513 0 51 877.84us
latch: redo allocation 4143 0 49 11.87ms
latch free 185,377 0 27 144.90us
IRedo Writer Remote Sync Notify | 0 14
db file parallel write 141,600 0 14 99.36us
latch: redo writing 305 0 8 2524 These only sum up to
control file sequential read 17,400 0 7 400.19u 6 ms (upper bound)
buffer busy waits 514 0 4 8.07ms Whereas Iog-file-sync
Disk file Mirror Read 4,511 0 4 802.00us was 14ms
ASM file metadata operation 9,760 0 3 343.14us J
oracle thread bootstrap 65 0 3 48.33ms
KSV master wait 3,106 17 3 882.01us
name-service call wait 16 0 1 77.37ms
ILNS wait on LGWR | 0 1
latch: redo copy 41 0 1

21.14ms ORACLE
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ve oVYlj& e lLjLlp 5§ DA77 [ 0.29% = 450-500 times

% of Total Waits

_ Event | Waits ims to 32ms | 12us ] <ims | <zms] <ams | <8ms | <téms [ <32ms [ >=32ms |

Redo Transport MISC 230. QK 176 | 746 3 2

SYNC Remote Write 230.9K 2.1 83.9 8.0 3.8 1.? 3 2

log file parallel write 230.7K 93.8 3.1 A 1.1 A 3 3

Redo Writer Remote Sync Notify 231.2K 99.8 0 0 0 0 1 .0
In this case:

AA critical background (BG) experiencing an outlier for event that foregrounds have to wait for,
will cause a growing queue of foregrounds (FG) to also get stuck

AThis disproportionally increases the average wait-times for foregrounds
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Explaining The Outlier Effect

bESLIEM? d251 ! pSgnj yI 3 yddijl &/

ANo data guard.
Log-file-sync (foreground event) is determined only by log -file-parallel-write (background
event)

AWe have eight foreground transactions per millisecond

ABackground log -file-parallel-write normally takes one millisecond
But we have an outlier that takes 10 milliseconds
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Visualized (oversimplified) This is the BG outlier of 10
The Outlier Effect msO z Yy Ljdz51 3 =a{

# TX's waiting
88

80
72
64

56

(Every ms, we have growing\
I Ljl Z2¢g Dz ¥ = f|QEde Ng/ 54154 3¢ & &
for log -file - parallel-write to > &S 3 3
complete

N 2 400
16

0 1 2 /\4\5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time in ms

[ Surface under curve represents total FG wait-time ]
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Visualized (oversimplified) Q
The Outlier Effect éé%
# TX's waiting &
88 S
v
80
72
64
56
48 Up to here:\
’ 10 Avg BG wait-time: 18/9 = 2ms
Up to here: Avg FG wait-time: (32+400)/144 = 3ms
32 Avg BG wait-time: 1ms

G wait-time: 32/64 = 0.5ms

24 400

16

6 X

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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Conclusion

Outliers in LGWR wait-events related to DG, cause average FG logfile-sync wait-time to go
up to 14ms and become the dominant component of DB Time

Advise:
Investigate why we have outliers for those background events
Improve QoS of (full) path Primary A Standby
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Thank You For Your Attention
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