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Safe harbor statement

The following is intended to outline our general product direction.
It is intended for information purposes only, and may not be
incorporated into any contract. It is not a commitment to deliver
any material, code, or functionality, and should not be relied
upon in making purchasing decisions. The development, release,
timing, and pricing of any features or functionality described for
Oracle’s products may change and remains at the sole discretion
of Oracle Corporation.
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Agenda

1. Recommended performance

management methodology

2. New features

—  AWR Explorer
—  AWR for Active Data Guard workloads

3. Enhancements

—  Performance Hub - SQL History and ADDM
—  ADDM Spotlight — Swim lanes
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Introduction



Recommended Database Performance Management Methodology
Find, fix, validate cycle

Fix issues with

Find issues with « SQL Tuning Advisor

« AWR « SQL Profiles
« ASH i Monitoring

« ADDM Spotlight
e Performance Hub

Validate

Validate fixes with

« Workload Analysis (WLA)

« SQL Performance Analyzer (SPA)
» Database Replay
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Recommended Database Performance Management Methodology
Find, fix, validate cycle

Fix issues with
* SQL Tuning Advisor
e SQL Profiles

Find issues with
« AWR

. AWR Explorer o . Real-time SQL
. AWRforADGworkloads Dlagnose Monitoring

- ADDM |

« ASH

 Performance Hub
« SQL History
- ADDM tab

- ADDM Spotlight Validate

« Swim lanes Validate fixes with

« Workload Analysis (WLA)
« SQL Performance Analyzer (SPA)
» Database Replay

*New features are highlighted
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AWR Explorer



AWR Explorer

Challenges

« Easily perform deep-dive analysis on AWR data to detect performance trends and outliers
« Offline AWR analysis of a remote database not possible

Solution
« AWR Explorer

» Single interface for deep-dive analysis by integrating performance and data visualization tools
» Supports online/offline analysis of AWR data

Benefit

« Enables DBAs to perform advanced performance analysis by visualizing trends easily without needing to toggle
between multiple tools and AWR reports

« Analyzes the data of any database by importing AWR data
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AWR Explorer

Visualize AWR data for advanced diagnostics

AWR Explorer

P57 Oct 12,2022, 7:00:00 PM - Oct 18, 2022, 80024 PM 8 | UTC - Reports »

Load profile Metrics Wait events Activity Database parameters @

* Integration of performance and data visualization I o) (Koot
log file sequential read Show histogram BueaaHse

tools for deep-dive AWR analysis

W Average wait time sl = Wits per second

+ Single and easy to interpret interface for detecting L PUTYNTEITY WARUND " WD N VIO YOOI
performance trends and outliers h | " - - |
direct path read Show histogram Buealx Lo

» Displays performance trends and ASH dimension
filtering provides deeper investigation

AWR Explorer

o hoaesd] Average active sessions
202

ASH dimensions (T)  Wait event ¥

Maximum CPU | None : BaaR g
epee—— SOUNot more data 1o chent I Othors

W tag e sy B PX Deq Table Q Gat Keys.

« Top 10 wait events sorted by time with capability to s s
customize metric charts . L .

» Track parameter configuration during snapshots to
correlate performance impact

* Generate reports: AWR, ASH, Performance Hub, o e < |
SQL! etc' :::"m ::mmm :::q‘m.‘n‘a :::j::mcr’u W:M ::tsmmm ::::::mw :::::Iuw
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DEMO - AWR Explorer



AWR for Active Data Guard workloads



AWR for Active Data Guard workloads

Challenges
« Need to diagnose performance of read-only workloads running on an Active Data Guard (ADG) database
« Oracle Database 23ai supports out-of-the-box AWR support on standby database workloads

Solution
« EM 24 supports AWR for ADG database workloads

Benefit

« Same performance diagnostics methodology used for primary databases now works with standby database
workloads
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AWR for Active Data Guard workloads
Background

Unified Management Framework (Database 12c) supports AWR for ADG. However, it is operationally
challenging due to many reasons:

« Specify pairs of database links between any pair of standbys

« Requires use of SPFILEs

« Explicit registration of standby databases

« Does not work at PDB level (no support for cloud databases)

« Requires manual switch-over for snapshots after ADG switch-over

« Some customers use STATSPACK and remote snapshots to another database to accomplish the
same

STATSPACK does not contain ASH and other rich data available in AWR
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AWR for Active Data Guard workloads

Current implementation

New implementation in Oracle Database 23ai for AWR support on standby databases

« Leverages existing redo log channel for shipping data
* Robust and time-tested mechanism

* No need of dblinks

« No SPFILES

* No explicit registration of standby databases

« Works at PDB-level and all cloud databases

« Automatic switch-over for snapshots after ADG switch-over

« Qut-of-the box automation (purging, transferring files) — no additional DBA setups
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AWR for Active Data Guard workloads

Main steps

1. AWR snapshots captured to
snapshot files on standby

2. Transfer AWR snapshot files
from standby to primary

3. Load AWR snapshot files into
AWR tables on primary

4. Existing tools work as is at
the standby and primary
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EM support: AWR for Active Data Guard workloads
Primary Database Standby Databases

@ l.'\')l — — h
cn
db23_dgpri-target0-225113 / 4+ PDB ) € Loggedin as sys (g | B dgpri-target0-225113.rg1 e db23 STANDBY1 /4% PDB [ € Logged in as sys 5 | B dgstby-target0-225114 rg1 emdevinfraiad oracleven
s 5; Oracle Database » Performance w Availability v Security v Schema w Administration » f.-:.’: Oracle Database » Performance w Availability » Security v Schema w Administration »
L_: . (_;aptured SQL account for 64.6% of lotal DB lIime (s); 17,75 * Kesources repomea tor FL/SWL Coae InCluaes tne resources usea py ail SUL statements callea oy tne coae.
5 « Captured PL/SQL account for 0.4% of Total DB Time (s): 17,751 * % Total DB Time is the Elapsed Time of the SQL statement divided into the Total Database Time multiplied by 100
» %Total - Elapsed Time as a percentage of Total DB time
A * %CPU - CPU Time as a percentage of Elapsed Time
Elapsed i SQL * %IO - User I/O Time as a percentage of Elapsed Time
Time (s) %Total | %CPU saL id Modula Name SQL Text « Captured SQL account for 61.3% of Total DB Time (s): 22,719
T « Captured PL/SQL account for 0.0% of Total DB Time (s): 22,719
[ 6,123.72 44,767 014 3450 3132 048 34mtdskacwwwd JDBC WITH need_to_process Elapsed |
Thin AS (SELEC .. Elapsed : sQL
667.32 665,637 000 376 27.7166.86 09pzy8x10gjkg JDBC insert into
—— L order. items(ORDER._. 4,993.67 8323 2198  6.66 10.78 ck3n402u2pjqp JDBC Thin select |_returnflag,
Client - = Client I_linesta...
63145 5,375,806 0.00 356 37.63 0.00 bvcnjirdz9aab  JDBC select 2,211.55 60 3686 973  6.79 17.05 3dténqqredids é?BCt Thin gﬁkﬂEfT):t-“defkeY
Thin products_product_id, pr.. 1en (I_exten...
Client 1,086.57 55 19.76 478  7.82 2357 ffubzwbjnépv3 JDBC Thin SELECT o_year,
610.80  343.768 0.00 344 18.93 68.22 abhdpzrqghc?d JDBC insert into Client SUM(CASE WHEN
Thin orders(ORDER_ID, O... ik
Client 39345 22 1788 173  8.81 2547 46dukdb2hsbam JDBC Thin SELECT I_shipmode,
597.95 4,281,787 000 337 3661 0.04 3gnwwgbk8h6au JOBC select Client SUM(CASE WH... g]
Thin products. PRODUCT_ID. 320.22 1 2911 141  6.88 36.68 1ngkkuwjn7j7g JDBC Thin SELECT ¢_count,
Client PR... Client COUNT(*) AS cu
40043 983,940 000 226 31537038 f3navkanmds6k JDBC SELECT 318.49 19 16.76 140  9.46 26.91 8fapy3balrimt JDBC Thin SELECT |_shipmode,
Thin CUSTOMER_ID, Client SUM(CASE WH...
Client CUST_FIRST. 316.91 7 4527 139 9.25 19.58 04bcrj6v948x1  JDBC Thin select c_name,
33148 133,737 0.00 1.87 23.51 77.49 07d1xa9mbymgu JOBC insert into customers Client c_custkey, o_or...
Thin (custome.... 283.96 9 3155 125  6.99 23.71 85f6sfxburgr  JDBC Thin SELECT c_nationkey,
Client Client SUM(I_exte .
31941 89,492 0.00 180 19.57 91.04 gdwsbkb2jag3j JDBC SELECT 257.99 5 5160 114  8.27 26.36 829254b6kwzff JDBC Thin select c_name,
Th"" CUSTOMER_ID, Client c_custkey, o_or...
Client CUST_FIRST. 248.38 8 3105 109  6.19 31.18 7x8ptédyrvjng JOBC Thin SELECT c_count,
283 56 343,782 0.00 160 2137 66.16 3vchknb232cwx JDBC update orders set Client \_COUNT(* AS cu.._/
Thin order_mode =__.
Client
280.79 402,130 000 158 3351 80.11 9rxygtpuuk860 JDBC SELECT ADDRESS_ID, Back to SQL Statistics
Thin CUSTOMER_ID. Back to Top
Client
z 17799 44789 000 100 1516 9202 957vqnathciwy JDBC SELECT ORDER_ID, SQL ordered by CPU Time
o Thin ORDER_DATE, O... L
Client » Resources reported for PL/SQL code includes the resources used by all SQL statements called by the code
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DEMO - AWR for ADG workloads — EM
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SQL History

Challenges

« Developers want ability to track all the recent SQL issued by their sessions for application development
« DBAs want visibility to all the SQLs for performance troubleshooting

« Real-time SQL Monitoring and AWR does not track all SQL executed

Solution
« SQL History

» Provides the visibility into recent history of all the queries running on a database with their session and query execution
details

» Supports both Developers and DBA personas

Benefit
« Improved DevOps productivity — faster application development and troubleshooting
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SQL History

Users need ability to track SQL issued by their sessions

« Real-SQL Monitoring tracks SQL consuming more than 5 secs of CPU/IO time or run in parallel

SQL History feature introduced in DB 23ai tracks last N SQL executions in each user session
Execution statistics tracked in SGA buffers (v$views) and presented via SQL Monitor-like reports
Advanced SQL tracking

* Queries, DML, DDL, alter session/system, PLSQL blocks regardless of run time

« User-issued SQL statements excluding internal statements (background or recursive)

Access restriction based on user privilege

« DBA user can access SQL History of all users

« Non-DBA user can only access SQL History of sessions they own

Modifiable at system and per session level

Limitations (current)

« Default tracking limited to 50 executions per session, new executions replace older ones

« In 23ai, it needs to be enabled with parameter sql_history_enabled=TRUE, default is FALSE

« In 23ai, SQL History data are not persisted to disk
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ASH Analytics SQL Monitoring Workload SQL History
Filter By v [ Apply Filte Clear Al Filters More Columns ~
S L H = t % Applied Filters () tone
I S o ry Status Session ID Completion Time Duration sqL o Plan Hash User Name Service : Module : Action Database Time ¥ SQL Text
] a7 Apr 6, 2023 2:20:01 PM 22.3ms @ 8Bymu2ugg3hazg 0 UI@CDB1_PDB1 [cdbl_pdbl) : [SQL*Plus] : [N/A] | 22ms drop table temptablé
[] 40 Apr 6, 2023 2:21:08 PM 209ms B Oqgrkrg6njpdth 0 U3@CDB1_PDB1 [cdbl_pdb1) : [SQL*Plus] : [NJA] P 20.9ms create or replace function ghf return 1
[] 35 Apr 6, 2023 2:20:37 PM 24.5ms @ f5dxm7g662dp5 0 U2@CDB1_PDB1 [cdbl_pdbl] : [CustMod] : [CustAct] [IEMMMNI 209 ms create or replace function ahf return 1
] 40 Apr 6, 2023 2:20:32 PM 16.5ms @ OxkStpbzrt765 0 U3@CDB1_PDB1 [cdb1_pdb1) : [SQL*Plus] : [N/A] || 17ms drop table temptab1?
(-] I 40 I Apr 6, 2023 2119:56 PM 16ms B Bymu2ugg3hdzg 0 U3@CDB1_PDB1 [cdbl_pdbl] : [SQL'Plus] : [N/A] I 16.9 ms drop table temptab16
Fi ] t e r S Q L H 'i Sto r b t h e [] 38 Apr 6, 2023 2:19:19 PM 16.6ms @ amaldbm7p6gin 0 US@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : [N/A] I 16.6 ms drop table temptab15
y y [] 35 Apr 6, 2023 2:21:14 PM 15.7ms @ 15zrihhk65aff 0 U2@CDB1_PDB1 [cdb1_pdb1] : [CustMod] : [CustAct] [N 16.3ms drop table temptab18
fol ] OW'i n g di m e n Si O n S [] 35 Apr 6, 2023 2:20:01 PM 22.7ms @ BymuZugg3hdzg 0 U2@CDB1_PDB1 [cdb1_pdb1) : [CustMod] : [CustAct] [INEEENN 16.2ms drop table temptab16
[] a7 Apr 6, 2023 2:20:38 PM 179 ms @ OxkStpbzrt765 0 UI@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : [NJA] — 16.1ms drop table temptab17
) S e Ssi O n I D [] 35 Apr 6, 2023 2:20:38 PM 21.6ms @ OxkStpbzrt765 0 U2@CDB1_PDB1 [cdbl_pdb1] : [CustMod] : [CustAct] [INENEG_ 15.5 ms drop table temptab1?
(] 40 Apr 6, 2023 2:19:19 PM 13.8ms B amalabm7pBgfn 0 U3@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : [N/A] | 14.7 ms drop table temptab15
) U Se r n a m e ] a7 Apr 6, 2023 2:19:25 PM 13.9ms B amalabm7pégin 0 UI@CDB1_PDB1 [ecdbl_pdbi) : [SQL'Plus] : [NJA] ] 14.3ms drop table temptab1s
[ 38 Apr 6, 2023 2:21:08 PM 20.8ms HE dimfxdBgbnish 1433044828 US@COB1_PDB1 [cdbl_pdbi) : [SQL*Plus] : [NJA] | 14.3ms select [*+ parallel(2) */ /* pa-18 */ co
[ ] S e rvi C e [] 40 Apr 6, 2023 219:56 PM | 1sec B 7rhfamhc3ghbq 1433044828 U3@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : [N/A] | 14.2ms select [*+ parallel(2) */ /* pg-16 */ cou
[] 35 Apr 6, 2023 2:19:25 PM 14.8ms @ djopkhug92nab 0 U2@CDB1_PDB1 [cdbl_pdbl) : [CustMod] : [CustAct] - 14.2 ms create or replace function ghf return
* Module Drill down to session level vi
) g own 1o session |evel view
« Action v

Summary ASH Analytics Metrics SQL Monitor SQL History

- Database time for query S—
'Y SQ L I D a n d text Y Applied Filters @ Session ID: 40, Session Serial Number: 25271

Status Session 1D Completion Time Duration SQL D Plan Hash User Name Service : Module ; Action Database Time ~  SQL Text

° Q u e ry Stat u S [] 40 Apr 6, 2023 2:21:45 PM 21.6ms @ f04pcBrajyzps 1] U3@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : [N/A) [N 21.9ms drop table temptab19
] 40 Apr 6, 2023 2:21:08 PM 20.9ms B Oqrkrgénjpdth 0 U3@CDB1_PDB1 [cdbl_pdbl) : [SQL*Plus) : (N/A) MMM  20.9ms create or replace function ghf return num
L] 40 Apr 6, 2023 2:22:26 PM 26.4ms M bsjhgSluvamsh 0 U3@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : [N/A] NN 17.2ms drop table temptab20
(] 40 Apr 6, 2023 2:20:32 PM 16.5ms B OxkStpbzrt766 0O US@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : [N/A] (NN 17 ms drop table temptab17
] 40 Apr 6, 2023 2:22:26 PM 16.7ms B gayjzxraOy62p 0 U3@CDB1_PDB1 [cdbi_pdbil] : [SQL"Plus] : [N/A) I 15.1ms create or replace function ghf return num
] 40 Apr 6, 2023 2:22:26 PM 63.7ms B glahckb6273mq 1433044828 U3@CDB1_PDB1 [cdbl_pdbl) : (SQL*Plus) : [N/A) I 13.4ms select [*+ parallel(2) */ /* pq-20 */ count('
(] 40 Apr 6, 2023 2:21:08 PM 20.6ms @ 15zrjhhk65atf o U3@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus] : (N/A] (NI 13.1ms drop table temptab18
[] 40 Apr 6, 2023 2:20:32 PM 12.7ms B (5dxm7g662dp5 © U3@CDB1_PDB1 [cdbl_pdb1) : [SQL*Plus] : [N/A) _ 12.3 ms create or replace function ghf return num
L] 40 Apr 6, 2023 2:21:45 PM 1sec H 6pz91paq1b878 1433044828 U3@CDBI_PDB1 [cdbl_pdbl] : [SQL*Plus] : (N/A] NN 12ms select /*+ parallel(2) */ /* pq-19 */ count(*
[/] 40 Apr 6, 2023 2:21:44 PM 12.3ms B 2my7hcawdSbBn 0 U3@CDBI1_PDB1 [cdb1_pdb1] : [SQL*Plus] : [N/A] [N 1.6 ms create or replace function ghf return num
] 40 Apr 6, 2023 2:21:08 PM 1.3ms B dimixd8gbnish 1433044828 U3@CDB1_PDB1 [cdbi_pdbl] : [SQL*Plus] : [N/A) [N 10.1ms select /*+ parallel(2) */ /* pq-18 */ count(*
] 40 Apr 6, 2023 2:21:44 PM a4.7ms B dwsyzargBsh3o 0 U3@CDB1_PDB1 [cdbl_pdbl] : [SQL*Plus) : (N/A) T 4.7ms create table temptab19(val number)
[] 40 Apr 6, 2023 2:20:32 PM a.4ms B gus62sbdygllw O U3@CDB1_PDB1 [cdb1_pdb1)] : [SQL*Plus] : [N/A] I 4.4 ms create table temptab17(val number)
] 40 Apr 6, 2023 2:21:44 PM 41ms fmlyvtuukse90 0 U3@CDB1_PDB1 [cdbi_pdbl] : [SQL"Plus] : [N/A] 41ms insert into temptabl values (10)
] 40 Apr 6, 2023 2:22:26 PM ams B gadacizzgmuvz 0 U3@CDB1_PDB1 [cdbl_pdb1) : [SQL*Plus] : (N/A) T 4ms create table temptab20(val number)
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Performance Hub: ADDM

« ADDM findings and recommendations are
integrated with Performance Hub for the
selected time period

- ADDM Active report supported for offline
analysis AWR Snapshot -

= Snap ID: 2797 -
| Time: Oct 15, 2024, 5:29:45 AM GMT-00:00 I’E
ADDM Task Name: ADDM:23882470265_1_2797 & |
ADDM Task Owner: Intemal

| e |- =

Mame Impact MNumber of Recommendations

Large number of database connections @ 100.0% 1

CPU Usage @ 45 5% 2

Top 50L Statements @ 41.9% 5
Commits and Rollbacks 17.7% 2

PL/SQL Execution @ 15.2% 3

"User /0" wait Class @ 2.2% 0
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DEMO - Performance Hub: ADDM



ADDM Spotlight Enhancements



Background: ADDM Spotlight

Challenge
» Production system changes have the potential to disrupt availability and performance SLAs.
» DBAs need to weigh the costs vs. benefits of making high-impact system changes

Solution

* Provide insights on what changes need to be implemented to improve performance
« Synopsis of ADDM findings/recommendations, their impact and benefit over a longer period
« Enables strategic tuning by identifying chronic issues

Benefit

» Gives you confidence to implement recommendations
» Up-level junior staff with expert advice

« Up-level system optimization from tactical to strategic

EM 24 enhancements
« Swim lanes
» Active reports
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ADDM Spotlight enhancements

Swim lanes - Visualization and prioritization of
strategic tuning by aggregating ADDM findings and
recommendations over longer period

Active reports - Offline analysis of ADDM Spotlight
findings and recommendations
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2 Oracle Database w Performance v Avallability  Security v Schema w Administration
Total Database Time During Time Range: 402.9 hr

Findings.
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DEMO - ADDM Spotlight Enhancements



Conclusion

28

AWR Explorer allows users to compare and analyze database performance AWR data by visualizing
trends, metrics, wait events etc.,.

EM supports AWR for ADG with same performance diagnostics capabilities for both primary and
standby databases

SQL History provides advanced SQL tracking by providing visibility to all the recent executed SQLs

Use Performance Hub to monitor database activity, diagnose issues, and tune queries to improve the
performance of Oracle databases

ADDM Spotlight provides strategic advice with over all impact of findings and recommendations
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Q&A
Learn More Oracle Cloud Free Tier

Web: oracle.com/enterprisemanager

Videos: youtube.com/OracleEnterpriseMgr Always Free

Services you can use for

Blogs: blogs.oracle.com/observability unlimited time

Docs: http://docs.oracle.com/en/enterprise-manager

==

Try it now

30-Day Free Trial

Free credits you can use for
more services

www.oracle.com/cloud/free
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https://docs.oracle.com/en/enterprise-manager/cloud-control/enterprise-manager-cloud-control/13.5/index.html
https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/view-workshop?wid=574

Performance Hub: ADDM

« ADDM findings and recommendations are
integrated with Performance Hub for the
selected time period

4 awr_db23ai (Container Database) = &

£ Oracle Database v Periormance v Availabilty v Security v Schema v Administration +

- ADDM Active report supported for offline S ST
a n a ] ySi S Activity Summary (Average Active Sessions) &

Hide Activity Summary

AWR Snapshot
Snap ID: 2707
Time: Oct 15, 2024, 5:20:45 AM GMT-00-00
11:00 P 10040 300 AM 500 4M ADDM Task Name: ADDM 2383470265 1 2757 am 1100 AM
Oct 14,2024 GMT-00:00 ADDM Task Qwner: Internal

__ |Findings: 5

e — ——

100 PV 300 PM 500 M

ASH Analytics  SQL Monitoring ~ ADDM ~ Workload  Blocking Sessions

ADDM Task (D)
Task Name ADDM:2388479265_1_2797 o

Analysis Period Oct 15, 2024, 4:5%:35 AM - 5:20:45 AM GMT-00:00 (30.17 min)  Total Database Time During Analysis Period 1.13 hr

4 Findings

Mame Impact Number of Recommendations

Large number of database connections (£) 1000% |

CPU Usage () s50% 2
Top SQL Statements (2) 9%
Commits and Rollbacks (&) 7%

PL/SQL Execution (7) 152%

"User /0" it Class (T) 22%

4 Warnings and Information

Type Message
The following did not consume significant database time:

« Wait class "Application”

* Wait class "Concurrency”

« Wait class "Configuration”

* Wait class "Network”

« Session connect and discennect calls
* Hard parsing of SQL statements

Information

2
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