Tune-up Package for Oracle9i

Functionality and Results

Overview

This tool provides useful functions, reports, and automations in following areas:

1. Automated tuning of major Oracle cache buffers – PGA, SHARED POOL, and DB CACHE.

2. Generation of reports to help identify bad or otherwise unneeded indexes.

3. Automated gathering and switching of operating system statistics based on a customizable schedule.

4. Gathering of schema statistics with a certain level of business logic influence (optimized for Windchill schema)

5. Collecting profiling snapshots.

Reports and other traces of the tool’s work can be found in the alert.log file.

Index report

This report can be found in the alert.log file. It is denoted by the prefix PTCIUR and looks similar to the following:

PTCIUR: started.

PTC index report:

Indexes that are not used anywhere - VHPD

* See index definition at the end of the report

VLAD.ABSCOLLECTIONCRITERIAKEY$COMPO

VLAD.ABSCOLLECTIONCRITERIAKEY$UNIQU

VLAD.ACCEPTEDSTRATEGY$COMPOSITE

VLAD.ACCEPTEDSTRATEGY$COMPOSITE1

VLAD.ACCESSCONTROLSURROGATE$COMPOSI

VLAD.ACCESSPOLICYRULE$UNIQUE

VLAD.ACTIONITEMSUBJECTLINK$COMPOSI1

VLAD.ACTIONITEMSUBJECTLINK$COMPOSIT

VLAD.ACTIONPULLITEM$COMPOSITE

VLAD.ACTIONPULLITEM$COMPOSITE1

VLAD.ACTIONSHIPPINGITEM$COMPOSITE

VLAD.ACTIONSHIPPINGITEM$COMPOSITE1

…

Indexes that impact top10 cursors and used in the same cursor - MPD-MPR

* See index definition at the end of the report

VLAD.WFEXTERNALMETHOD$COMPOSITE

VLAD.WFEXTERNALMETHOD$COMPOSITE1

VLAD.WFEXTERNALMETHOD$COMPOSITE2

VLAD.WFEXTERNALMETHODTEMPLATE$COMPO

VLAD.WFFOLDEREDBOOKMARK$COMPOSITE

VLAD.WFFOLDEREDBOOKMARK$COMPOSITE1

VLAD.WFINTERNALMETHOD$COMPOSITE

VLAD.WFINTERNALMETHOD$COMPOSITE1

VLAD.WFINTERNALMETHOD$COMPOSITE2

VLAD.WFINTERNALMETHODTEMPLATE$COMP1

VLAD.WFINTERNALMETHODTEMPLATE$COMPO

VLAD.WFPROCESS$COMPOSITE

…

Index definitions:

…

VLAD.AGGTOCONTENTITEM$COMPOSITE1 - tp: NORMAL, unq: N, cf: 100 on VLAD.AGGTOCONTENTITEM (IDA3B5)

VLAD.ALERTITEM$COMPOSITE - tp: NORMAL, unq: N, cf: 100 on VLAD.ALERTITEM (IDA4)

VLAD.ALERTITEM$COMPOSITE1 - tp: NORMAL, unq: N, cf: 100 on VLAD.ALERTITEM (SRCSYSTEMA4)

VLAD.ALTERNATEITEMGROUP$COMPOSITE - tp: NORMAL, unq: N, cf: 100 on VLAD.ALTERNATEITEMGROUP (IDA3A5)

VLAD.ALTERNATEITEMGROUP$COMPOSITE1 - tp: NORMAL, unq: N, cf: 100 on VLAD.ALTERNATEITEMGROUP (IDA3B5)

VLAD.ALTERNATEITEMGROUP$UNIQUE - tp: FUNCTION-BASED NORMAL, unq: Y, cf: 100 on VLAD.ALTERNATEITEMGROUP (IDA3A5,NVL("ALTERNATEITEMGROUPNUMBER","IDA2A2"))

VLAD.ANNOTATIONSET$COMPOSITE - tp: NORMAL, unq: N, cf: 100 on VLAD.ANNOTATIONSET (IDA3TEAMID)

VLAD.ANNOTATIONSET$COMPOSITE1 - tp: NORMAL, unq: N, cf: 100 on VLAD.ANNOTATIONSET (IDA3CONTAINERREFERENCE)

VLAD.ANNOTATIONSET$COMPOSITE2 - tp: NORMAL, unq: N, cf: 100 on VLAD.ANNOTATIONSET (NAME)

VLAD.APPLICATIONDATA$COMPOSITE - tp: NORMAL, unq: N, cf: 100 on VLAD.APPLICATIONDATA (IDA3A5)

VLAD.ARCHIVE$COMPOSITE - tp: NORMAL, unq: N, cf: 100 on VLAD.ARCHIVE (ARCHIVEIDARCHIVEOBJECTINFO,VOLUMENAMEARCHIVEOBJECTINFO,ARCHIVETYPEARCHIVEOBJECTINFO)

…

PTCIUR: finished.

System performance statistics calculation and swapping

Using a predefined schedule, the package runs functions for gathering Oracle system statistics. It also reloads corresponding statistics for the current period of time (that is, day/night). Sometimes, there is no substantial load on a system from which to calculate reliable statistics. If so, the package loads more useful statistics for the same timeframe but from an earlier cycle. For example, if there are no good statistics for last night, the package will load statistics for the same time period on the day before yesterday. The logs from that activity can be found in the alert.log file, marked with the prefix PTCSPS, and would look as follows:

PTCSPS: started.

PTCSPS: ERROR: Can't get system statistics for: fri. 8:00 + 4h

Recalculating system performance statistics with following parameters.

id=fri. 8:00 + 4h time=15-JUL-05 interval=239 user=SYSTEM tabname=stats_tab

PTCSPS: finished.

Schema data statistics calculation and update

The package calculates and periodically updates data for schema -related statistics. This information is identified by the prefix PTCSDS. The log from this activity looks as follows:

PTCSDS: started.

Updating statistics for schema WTUSER

PTCSDS: finished.

DB/Instance cache and other tuning activity

The package also provides basic database (DB) tuning opportunities if needed. If active, it performs tuning of three major caches in the Oracle DB. They are process global area, shared pool, and data buffer cache. 

Four values need to be provided properly to ensure that this activity improves your system performance. See Installation for the configuration instructions. 

· Maximum memory limit is a single total for the three managed memory structures. 

· sga_max_size (maximum SGA size) pertains to not only the shared pool and db cache, but to many other memory structures. This is also apparent as a difference between sga_max_size and SGA available for resize values.

· Low boundary threshold bars the package from removing unneeded memory once the memory size exceeds this limit.

· The performance boost threshold eliminates memory configuration changes for insignificant performance gain and ensures minimal fragmentation of DB instance memory structures.

Note: Maximum available memory should be set to 80% of the available OS physical memory if a box is dedicated to run only the DB. The Oracle parameter sga_max_size should be set to about 66%of the total available memory for the DB instance and DB session processes. PTC recommends setting the low boundary threshold to 80% of the maximum available memory. To prevent excessive fragmentation of your DB instance, set the performance boost threshold to 3-5%.

Check the alert.log file for recommendations recorded by the package. If it finds that the current load on the system requires more or less available memory, it makes an appropriate comment. Watch your system’s performance logs for swapping activity, and make appropriate adjustments to the package as needed. 

Log entries from this tune-up package are denoted by the prefix PTCDBT. Logging entries are made in the alert.log file. The following is an example of alert.log entries:

PTCDBT: started.

PTCDBT: In use, Total memory: 890 Mb, PGA size: 138 Mb, Shared memory: 32 Mb, DB cache: 720 Mb

PTCDBT: Total memory available for re-size: 1000 Mb

PTCDBT: SGA available for re-size: 912 Mb

PTCDBT: Low boundary shrink threshold: 800 Mb

PTCDBT: Memory configuration is found to be optimal for system performance.

PTCDBT: Estimated time saved by the operation: 0 sec/inst.sec

PTCDBT: Current DB Cache memory size: 720 Mb

PTCDBT: New DB Cache memory size: 768 Mb

PTCDBT: Performance unchagned by the modification of DB cache size.

PTCDBT: Current Shared memory size: 32 Mb

PTCDBT: New Shared memory size: 16 Mb

PTCDBT: Performance unchagned by the modification of Shared semory size.

PTCDBT: Current PGA size: 138 Mb

PTCDBT: New PGA size: 17 Mb

PTCDBT: Performance unchagned by the modification of PGA target size.

Mon Sep 26 16:30:09 2005

PTCDBT: Changing shared_pool_size: 33554432 -> 16777216

Mon Sep 26 16:35:12 2005

PTCDBT: sub-job timed out. Terminating sub-job.

Mon Sep 26 16:35:12 2005

ALTER SYSTEM SET shared_pool_size='16777216' SCOPE=SPFILE;

Mon Sep 26 16:35:12 2005

PTCDBT: WARNING: Failed to change parameter in memory. New value was applied to SPFILE only.

Mon Sep 26 16:36:14 2005

PTCDBT: sub-job marked for termination. If tune jobs do not execute in time, terminate process id: 7208

PTCDBT: ERROR: Failed to change Shared memory size. Skipping it on the next pass.

PTCDBT: Estimated time saved by the operation: 43.24 sec/inst.sec

PTCDBT: Current DB Cache memory size: 720 Mb

PTCDBT: New DB Cache memory size: 832 Mb

PTCDBT: Performance increased by the modification of DB cache size: 43.24 sec/inst.sec

PTCDBT: Current PGA size: 138 Mb

PTCDBT: New PGA size: 17 Mb

PTCDBT: Performance unchagned by the modification of PGA target size.

Mon Sep 26 16:36:19 2005

PTCDBT: Changing db_cache_size: 754974720 -> 872415232

Mon Sep 26 16:36:19 2005

CKPT: Begin resize of buffer pool 3 (DEFAULT for block size 16384)

CKPT: Current size = 720 MB, Target size = 832 MB

CKPT: Resize completed for buffer pool DEFAULT for blocksize 16384 

Mon Sep 26 16:36:19 2005

ALTER SYSTEM SET db_cache_size='872415232' SCOPE=BOTH;

Mon Sep 26 16:36:24 2005

PTCDBT: Changing pga_aggregate_target: 144924672 -> 18115584

Mon Sep 26 16:36:24 2005

ALTER SYSTEM SET pga_aggregate_target='18115584' SCOPE=BOTH;

Mon Sep 26 16:36:24 2005

PTCDBT: finished.

Changes to this part of the tuning package can be made persistent if the DB spfile is used. Otherwise, the package is designed to notify the database administrator (DBA) that changes have been applied only in-memory and that the DBA can propagate them to an init.ora parameter file manually. It is possible to reach the sga_max_size value; in that case the package will not change current memory distribution among the caches. Rather, the package writes the following notification in the alert.log file:

PTCDBT: started.

Max memory size: 1653576144

PTCDBT: ERROR:

Sum of advised sizes of buffers exceds available max size of SGA.');

Memory available for re-size: 1653576144 

New pga: 899993600, new shared pool: 234881024, new db cache: 899993600

Current pga: 899993600, current shared pool: 234881024, current db cache: 637534208

PTCDBT: finished.

This situation should be interpreted as a deficit in the memory dedicated to an Oracle server. It can be ignored if performance is not a concern. To address this situation, install more physical memory and increase the sga_max_size parameter to a value that is at least 20% higher than the current value.

Note: Currently, the Oracle Server makes decreasing shared pool cache size virtually impossible if that cache is heavily used and becomes fragmented. Consequently, the package can only increase the cache size, but will not decrease this portion of the memory automatically. If the shared pool cache is found to be underused, the DBA can decrease its size by changing the shared_pool_size parameter manually and restarting the database.

Collecting query profiling snapshots

Tune-Up package provides functionality to create and collect snapshots of application activity. Much like Oracle stats pack does. There is an informational exception to this – tune-up package more query analysis oriented, so it gathers much more statement relevant information than stats pack does, see Fine Grained Control and Configuration.
Installation

This section describes how to set up the package in two configurations – minimum and all. If you want to have more control over what is installed and configured, see Fine Grained Control and Configuration.

A minimum configuration creates the core package and starts system statistics and schema (data) statistics jobs. An all configuration also starts index/query monitoring and memory resource management jobs.

The following examples use wcuser as the name of Windchill DB account and system as the performance DBA account. Use the accounts you have actually chosen for those used in the following examples.

Epilog (common part)

This is a prerequisite for all types of configurations. You must follow the procedure described in this section in order to create and run the package properly.

Choose an existing or create a new performance DBA account with the dba role. This account will own schedule, tuning package, and related jobs. Run the ptc_dba_privs.sql script from this account with the sysdba privilege (or from another account with the privilege identified in the script rights). Provide the performance DBA account name as a parameter. This grants the required minimum privileges needed to execute core functionality.

sqlplus "/ as sysdba" @ptc_dba_privs.sql system

After you have completed the epilog, proceed to instructions for a minimum or all installation.

Minimum installation

To create the core package and start system statistics gathering, run the following. You must provide the name of the Windchill user in order to grant that user execute permissions on the core package:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_setup_db_tune_min.sql wcuser

Proceed to the Prolog section to complete a minimum installation.

“All” installation

Alternatively, run the following for an all configuration. You must provide the name of the Windchill user for whom to gather index statistics and to whom execute permissions on the core package should be granted:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_setup_db_tune_all.sql wcuser 900000000 80 3

The second, third and fourth parameters are passed to the memory structure tune-up script as maximum available memory (in bytes), low boundary shrink threshold (in a percentage of the total resizable memory), and performance boost threshold (in a percentage).

Proceed to the next section to complete the installation.

Prolog (common part)

Connect as the chosen Windchill user and run the ptc_setup_schema_stats.sql script. This will gather initial schema statistics and start a job to update them on behalf of  the Windchill user.

sqlplus wcuser/wcuser @ptc_setup_schema_stats.sql

You have now completed a minimum or an all configuration of the tool.

Verifying status of the package

To get the  status of the package, run the following command:

sqlplus wcuser/wcuser @ptc_db_tune_report.sql

The output should be similar to the following. Verify that the components you have set are working properly.

PTC Oracle tune-up package status.

System statistics status ......COMPLETED

DB cache tune status ..........OK

Object monitoring status ......OK

Schema statistics status ......OK

Detailed status.

System statistics:

Start time: 05/02/2005 08:00:00 end time: 05/02/2005 11:59:00

CPU speed .....................549 MHz

Single block read time ........1.746 ms

Multiblock read time ..........2.308 ms

Average multiblock read count .4

DB tune cache last time executed: 05/08/2005 14:00:03

Object monitoring being performed for following users:

WCUSER at: 05/05/2005 00:01:03

Schema WCUSER statistics last time executed: 05/09/2005 10:30:36

End of report.

De-installation

Removing DBA jobs

To remove package jobs that were started by administrator, run the following command:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_clean_dba_jobs.sql

Removing user jobs

To remove package jobs that were started by Windchill user, run the following command:

sqlplus wcuser/wcuser @ptc_clean_user_jobs.sql

Removing package and package data from the DB

To remove this package from the DB, execute the following as a performance DBA user:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_drop_db_tune_pck.sql

Data can also be deleted by running the following command:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_drop_db_tune_tables.sql

Fine-Grained Control and Configuration

Some of the following actions are performed as part of the minimum or all installation process. Therefore, you do not have to execute the steps described in this section to complete an installation. You do have to use the following procedures  to perform customized installation and configuration.

Standalone package installation

First, grant required privileges to the performance DBA. See the section on the Epilog procedure for more information.

Use the performance DBA account with the correct privileges to execute the following. This command creates the default schedule and core package:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_setup_db_tune_pck.sql

exit
Gathering and alternating system statistics 

To start system statistics gathering, complete the steps in the section entitled Standalone package installation. Then run the ptc_setup_system_stats.sql script from the performance DBA account.

sqlplus <perfadmin>/<perfadmin pasword> @ptc_setup_system_stats.sql

exit
Managing your DB resources

To start or change parameters of the memory tune-up part of the package, complete the steps described in Standalone package installation and run the following script from the performance DBA account:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_setup_tune_cache.sql '1000*1024*1024' 80 3

exit
The first parameter of this command specifies total memory available for resizing of memory structures monitored by the package. The second parameter is a low boundary shrink threshold to which the package will adjust memory configuration should the current memory consumption change. This is specified as a percentage of the maximum memory size given by the first parameter. The third parameter specifies the lowest performance gain that will trigger memory reconfiguration.

The package acts in favor of performance and decreases memory configuration only if performance is preserved. It will try to keep the configuration closer to the lower memory boundary in case the system is inactive.

If more flexible memory configuration is required, adjust the low bound threshold to a lower value. Both methods have drawbacks, so adjust appropriately. If the boundary is too low, the system will require more time to adjust to a higher load level after a period of inactivity. On the other hand if it is too high, you might be wasting valuable resources. Check the alert.log file for comments entered by the package. See DB/Instance cache and other tuning activity section for an example.
Monitoring use of Windchill user indices 

To start system statistics gathering, complete the steps described in Standalone package installation and run the following script from your performance DBA account. Provide the name of your Windchill account as a parameter:

sqlplus <perfadmin>/<perfadmin pasword> @ ptc_report_user_idx.sql wcuser

exit
Collecting query profiling snapshots

Two snapshots should be taken in order to analyze tame frame. The script requires 5 parameters – user for whom to gather information, application name, application version, operation being profiled and type of snapshot. To capture leading snapshot, use following syntax:
sqlplus <perfadmin>/<perfadmin pasword> @ptc_db_tune_snapshot.sql 'some additional description' PJL X05-F000 Check-Out begin
In addition to capturing starting snapshot tune-up package creates a job to get intermediate snapshots which scheduled to run each hour. To gather closing snapshot, run following:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_db_tune_snapshot.sql 'some additional description' PJL X05-F000 Check-Out end
This as well stops gathering intermediate snapshots.

Using the package to gather and update schema statistics

First, grant the privileges required to use the package to the Windchill account:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_grant_db_tune_pck.sql wcuser

Connect as Windchill user and run the ptc_setup_schema_stats.sql script. This will gather entry statistics and start a job to update them on behalf of the Windchill user:

sqlplus wcuser/wcuser @ptc_setup_schema_stats.sql

Changing schedule to meet migration needs

The package contains two scripts that swap tune-up schedules between normal operation and a data migration process operation. To set a migration schedule, run the following command from the  tune-up DBA account:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_db_tune_migration_schedule.sql

exit
The schedule can be returned to its default by running the following command:

sqlplus <perfadmin>/<perfadmin pasword> @ptc_db_tune_default_schedule.sql

exit

Package content

ptc_db_tune_instructions.doc – this document

ptc_setup_db_tune_all.sql – default installation script

ptc_setup_db_tune_min.sql – minimal installation script

ptc_dba_privs.sql – privileges required to create and run tool’s functions

ptc_db_tune_pck.plb – DB package containing core functionality

ptc_grant_db_tune_pck.sql – privileges required to use performance core functionality

ptc_db_tune_tables.sql – script that creates schedule table

ptc_setup_db_tune_pck.sql – script that installs default schedule and the core package

ptc_setup_db_tune.sql – script to schedule jobs that run tool’s functions

ptc_setup_schema_stats.sql – script to establish schema statistics gathering and updating

ptc_setup_system_stats.sql – system statistics gathering and alternating script

ptc_setup_tune_cache.sql – start job to monitor and retune Oracle memory resources

ptc_report_user_idx.sql – reporting index usage script

ptc_clean_dba_jobs.sql – deleting jobs run by performance administrator

ptc_clean_user_jobs.sql – deleting jobs run by Windchill admin

ptc_db_tune_report.sql – overall status repost script

ptc_db_tune_migration_schedule.sql – migration schedule

ptc_db_tune_default_schedule.sql – default schedule

ptc_db_tune_wakeup_call.sql – script to bounce package jobs

ptc_db_tune_snapshot.sql – capturing profiling snapshot
