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FREIBERUFLICHER IT CONSULTANT

MÜNCHEN



▪ Freiberuflicher IT Consultant
o in der IT seit mehr als 25 Jahren

o Studium Mathematik

▪ IT Projekte im Bereich:
o Oracle-DB (Beratung/Administration/Performance)

o Oracle Data Guard / Unified Directory (OUD)

o Data Warehousing

o UNIX/Linux/Windows/Cloud

o RZ Infrastruktur Management

o RZ Automation z. B. CA / Automic UC4 / Dollar Universe

o DevOps Tätigkeiten

▪ Email: Josef.Lippert@jal-bs.de
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▪ Lizenzierung

▪ Einführung

▪ Funktionsweise - Architektur

▪ Limitierungen

▪Workload Capture

▪Workload Replay

▪ Reporting und Monitoring

▪ Beispiel

▪ Zusammenfassung
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▪ SQL Performance Analyzer (SPA)
➢ SQL Tuning Sets (STS)

➢ SQL Tuning Advisor

➢ SQL Plan Management

▪ Database Replay
➢ Workload Capture

➢ Workload Replay

➢ Analysis und Reporting

▪ Consolidated Database Replay

▪ Ab Oracle 19c Multitenant Unterstützung
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▪ Lizenzierung

▪ Special License Rights: Real Application Testing
https://docs.oracle.com/en/database/oracle/oracle-database/19/dblic/Licensing-Information.html#GUID-
75262092-CD86-4B30-A21B-92ECC1C2E130
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▪ Lizenzierung

▪ Special License Rights: Real Application Testing
https://docs.oracle.com/en/database/oracle/oracle-database/19/dblic/Licensing-Information.html#GUID-
75262092-CD86-4B30-A21B-92ECC1C2E130
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▪ Neue Features

▪ Parameteränderungen

▪ Neue Hardware

▪ Benchmarking / Stresstest

▪ Kapazitätsplanung / Konsolidierung

▪ Strategiewechsel (Cloud)

▪ Kundenanforderung

▪ Kenne deinen Workload

▪ …
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▪ Sicheren, zuverlässigen Systembetrieb

▪ Migrationen und Upgrades 
➢ planen und durchführen

▪ Regelmäßig Patches einspielen

▪ Neue Technologien
➢ but never change a running system

▪ Risiken minimieren

▪ Performance 
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▪ Probleme frühzeitig erkennen

▪ Leistungsspektrum 
der Systemumgebung ermitteln

▪ Risiken minimieren

▪ Performanceprobleme
vor Inbetriebnahme identifizieren

▪ Architektur und deren Komponenten 
unter realistischen Bedingungen prüfen
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Quelle: Oracle Testing Guide 19c 
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https://aws.amazon.com/de/blogs/database/use-oracle-

real-application-testing-features-with-amazon-ec2/
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▪ Die aufgezeichneten Workloads von On-Premise und Cloud Datenbanken  

können nun auch auf Autonomous Datenbank-Instanzen 
abgespielt werden.

▪ https://docs.oracle.com/en/cloud/paas/autonomous-
database/adbsa/autonomous-real-application-testing.html#GUID-
3D1B0F77-6D0F-4C3E-9EAA-BA3CE2552F56

https://docs.oracle.com/en/cloud/paas/autonomous-database/adbsa/autonomous-real-application-testing.html#GUID-3D1B0F77-6D0F-4C3E-9EAA-BA3CE2552F56
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Quelle: Oracle Testing Guide 19c 



▪ Oracle Testing Guide lesen
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▪ Passenden Zeitpunkt/Workload wählen

▪ Capture in CDB oder PDB

▪ Oracle Directory definieren
➢ ausreichend Diskspace zur Verfügung stellen

▪ Capture-Filter hinzufügen

▪Verschlüsselung der Daten erforderlich?

▪ Capture starten

▪Workload starten

▪ Capture beenden

▪ AWR exportieren
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▪ Capture-Filter

▪ Hintergrundprozesse + Scheduler Aktivitäten 

werden ignoriert
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▪ create or replace directory RAT_WORKLOAD_DIR as '/home/RAT_workload/’;

▪ exec dbms_workload_capture.ADD_FILTER('RAT_FILTER','USER','DOAG2022‘);

▪ exec dbms_workload_capture.DELETE_FILTER(‚<filter name>‘);

▪ SELECT * FROM cdb_workload_filters;

▪ exec dbms_workload_capture.start_capture('RAT_CAPTURE_1’,
capture_sts => TRUE, die => 'RAT_WORKLOAD_DIR’,

default_action=> 'EXCLUDE’, encryption => ...);

▪ Workload erzeugen
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▪ Workload erzeugen

▪ exec dbms_workload_capture.finish_capture();

▪ select id, name, status, start_time, end_time, connects, dir_path, filters_used,   
duration_secs, capture_size from dba_workload_captures;

▪ exec DBMS_WORKLOAD_CAPTURE.EXPORT_AWR (<id>);

➢ manueller AWR Report: 
select id, AWR_BEGIN_SNAP, AWR_END_SNAP from     

dba_workload_captures;

➢ @?/rdbms/admin/awrrpt.sql

▪ Kopiere Workload-Verzeichnis zum Zielsystem
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▪ Replay in CDB oder PDB

▪ Oracle Directory definieren (Workload)

▪ AWR importieren

▪Workload Analyzer (wcr_cap_analysis.html)

▪ Process Capture

▪ Calibrate Clients

▪ Remap Connections

▪ Initialize Replay
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▪ Prepare Replay

▪ Start Workload Clients

▪ Start Replay

▪ Monitor Replay

▪ Nach Abschluss
➢ Replay Report

➢ Replay Vergleich
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▪ wrc <connect> replaydir=/home/RAT_workload

CONNECTION_OVERRIDE=TRUE mode=get_tables

▪ create or replace directory RAT_WORKLOAD_DIR as '/home/RAT_workload/’;

▪ select id, CAPTURE_ID, name,status, START_TIME, END_TIME, 

DURATION_SECS, pdb_level, AWR_BEGIN_SNAP, AWR_END_SNAP, 
AWR_EXPORTED, ERROR_MESSAGE from dba_workload_replays;

▪ select DBMS_WORKLOAD_CAPTURE.IMPORT_AWR (capture_id => <ID>,  

staging_schema => <staging_schema>) FROM DUAL;

▪ exec DBMS_WORKLOAD_REPLAY.DELETE_REPLAY_INFO (replay_id => 

<ID>);
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▪Workload Analyzer
Real Application Testing: How to Run Workload Analyzer (Doc ID 1268920.1)

▪ Oracle Enterprise Manager

▪ java -classpath

$ORACLE_HOME/jdbc/lib/ojdbc8.jar:
$ORACLE_HOME/rdbms/jlib/dbrparser.jar:
$ORACLE_HOME/rdbms/jlib/dbranalyzer.jar: 
oracle.dbreplay.workload.checker.CaptureChecker

/home/RAT_workload

jdbc:oracle:thin:@//<server>/<database>
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▪ select * from dba_workload_connection_map;

▪ exec dbms_workload_replay.remap_connection

(<capture_id>,<connection_id>,<replay_connection>);

▪ wrc system/<pwd>@vmware1/pdb2 

replaydir=/home/RAT_workload mode=calibrate 
CONNECTION_OVERRIDE=TRUE
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▪ wrc system/<pwd>@vmware1/pdb2 
replaydir=/home/RAT_workload mode=calibrate
CONNECTION_OVERRIDE=TRUE 
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▪ exec DBMS_WORKLOAD_REPLAY.PROCESS_CAPTURE (capture_dir => 

'RAT_WORKLOAD_DIR’);

▪ exec DBMS_WORKLOAD_REPLAY.INITIALIZE_REPLAY('RAT_REPLAY_1’, 

'RAT_WORKLOAD_DIR');

▪ exec dbms_workload_replay.prepare_replay(synchronization=>'SCN’, …);

▪ wrc <connect> replaydir=/home/RAT_workload

CONNECTION_OVERRIDE=TRUE

▪ exec DBMS_WORKLOAD_REPLAY.START_REPLAY;

▪ exec dbms_workload_replay.delete_replay_info(<ID>);
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▪ Oracle Enterprise Manager

▪ select * from dba_workload_replays;
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▪ select dbms_workload_replay.report(replay_id=>101, format=>’HTML’) from dual ; 
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▪ select dbms_workload_replay.report(replay_id=>101, format=>’HTML) from dual ; 
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▪ select dbms_workload_replay.report(replay_id=>101, format=>’HTML) from dual ; 

Josef  Lippert, IT Beratung 2909/2022



▪ select dbms_workload_replay.report(replay_id=>101, format=>’HTML) from dual:
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▪variable compare_result clob

▪set pagesize 0 heading off long 100000 linesize 300

▪begin

DBMS_WORKLOAD_REPLAY.COMPARE_PERIOD_REPORT(

replay_id1 => 101,

replay_id2 => 113,

format     => 'HTML’,

result     => :compare_result);

end;

/

▪spool compare_result.html 

▪print compare_result

▪spool off
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▪ Zeitverschiebung innerhalb
der aufgezeichnten Workloads

➢EXEC DBMS_WORKLOAD_REPLAY.BEGIN_REPLAY_SCHEDULE ('align_peaks_schedule');

➢SELECT DBMS_WORKLOAD_REPLAY.ADD_CAPTURE ('SALES') FROM dual;

➢SELECT DBMS_WORKLOAD_REPLAY.ADD_CAPTURE ('CRM', 3600) FROM dual;

➢SELECT DBMS_WORKLOAD_REPLAY.ADD_CAPTURE ('DW', 1800) FROM dual;

➢EXEC DBMS_WORKLOAD_REPLAY.END_REPLAY_SCHEDULE;

▪Workload Unterteilung
➢EXEC DBMS_WORKLOAD_REPLAY.GENERATE_CAPTURE_SUBSET 

('CAP_MONDAY','CAP_MON_2AM_8AM', 'mon_2am_8am_wkld',0, TRUE, 21600, 

FALSE, 1);

▪ Schema Remapping
➢EXEC DBMS_WORKLOAD_REPLAY.SET_USER_MAPPING (2, 'sales_usr’, 

'sales_usr_2');
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▪ Primary Note for Real Application Testing 
(Doc ID 1464274.1)

▪ Real Application Testing 
Best Practices (Doc ID 1535885.1)

▪ Database Capture and Replay
Common Errors and Reasons 
(Doc ID 463263.1)

▪ How to Setup and Run a Database Testing 
Replay in an Oracle Multitenant 
Environment (Doc ID 1937920.1)
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▪ Real Application Testing: How to Run Workload  
Analyzer (Doc ID 1268920.1)

▪ Real Application Testing: Database Capture FAQ  
(Doc ID 1920275.1)

▪ Real Application Testing: Database Replay FAQ   
(Doc ID 2204090.1)

▪ Real Application Testing (RAT): Recommended 
Technical Papers (Doc ID 1546337.1)
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▪ Eigene Lizenz erforderlich

▪ RAT besteht aus den Komponenten
➢ SQL Performance Analyzer (SPA)

➢ DB Capture / Replay

➢ Analyse und Reporting

➢ Bedienung via PL/SQL und/oder OEM

▪ PDB Unterstützung ab 19c

▪ Auswirkungen von Upgrades, Patches,
Migrationen vorab erkennen

▪Workload konsolidierter DBs erproben 
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Danke für Ihre Aufmerksamkeit!

Fragen …
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