TADDM Database Maintenance Tips
For DB2 databases:

Regular maintenance is a critical factor in the performance of any database environment. For DB2 databases, this involves running the REORG and RUNSTATS utilities, in that order, on the database tables.


(Critical) Running the REORGs and RUNSTATS utilities are critically important for optimal performance with DB2 databases. After the database is populated, this should be done on a regularly scheduled basis, for example, weekly*.* A regularly scheduled maintenance plan is essential to maintain peak performance of your system. 

1. REORG: After many changes to table data caused by the insertion, deletion, and updating of variable length columns activity, logically sequential data might be on non-sequential physical data pages so that the database manager must perform additional read operations to access data. You can reorganize DB2 tables to eliminate fragmentation and reclaim space using the REORG command. 

· You can generate the REORG commands by running the following SQL statement on the DB2 database server 

select 'reorg table '||CAST(RTRIM(creator) AS VARCHAR(40))||'."'||substr(name,1,60)||'" ;' from sysibm.systables where creator = '<dbuser>' and type = 'T' and name not in ('CHANGE_SEQ_ID') order by 1 ; 

where <dbuser> is the value from com.collation.db.user= 

This will generate all of the REORG TABLE commands that you need to run. 


· To Run this procedure do the following steps: 


· Copy the SQL statement above to a file, for example, temp.sq. 

· On the database server, on a DB2 command line, connect to the DB and run the following commands: 

db2 -x -tf temp.sql > cmdbreorg.sql 
db2 -tvf cmdbreorg.sql > cmdbreorg.out 

· RUNSTATS: The DB2 optimizer uses information and statistics in the DB2 catalog to determine the best access to the database, based on the query that is provided. Statistical information is collected for specific tables and indexes in the local database when you run the RUNSTATS utility. When significant numbers of table rows are added or removed, or if data in columns for which you collect statistics is updated, run the RUNSTATS command again to update the statistics. 


2. You should first ensure that your TADDM database tables are populated before running the RUNSTATS command on the database. This can occur by way of discovery, bulk load, or by using the API. Running the RUNSTATS command on your database tables before there is data in them results in the catalog statistics reflecting 0 rows in the tables. This generally causes the DB2 optimizer to perform table scans when accessing the tables, and to not use the available indexes, resulting in poor performance. 


3. The DB2 product provides functions to automate database maintenance by way of database configuration parameters. You need to evaluate their use in your environment and determine if they fit into your database maintenance process, but typically, you want more control over when database maintenance activities occur. These are some of the functions: 

· Automatic maintenance (AUTO_MAINT): This parameter is the parent of all the other automatic maintenance database configuration parameters (auto_db_backup, auto_tbl_maint, auto_runstats, auto_stats_prof, auto_prof_upd, and auto_reorg). When this parameter is disabled, all of its child parameters are also disabled, but their settings, as recorded in the database configuration file, do not change. When this parent parameter is enabled, recorded values for its child parameters take effect. In this way, automatic maintenance can be enabled or disabled globally. 

1. The default for DB2 V8 is OFF 

1. The default for DB2 V9 is ON 

1. (Important) Set this parameter to OFF until you populate your database tables as previously explained. 

UPDATE db cfg for <dbname> using AUTO_MAINT OFF 

· Automatic table maintenance (AUTO_TBL_MAINT): This parameter is the parent of all table maintenance parameters (auto_runstats, auto_stats_prof, auto_prof_upd, and auto_reorg). When this parameter is disabled, all of its child parameters are also disabled, but their settings, as recorded in the database configuration file, do not change. When this parent parameter is enabled, recorded values for its child parameters take effect. In this way, table maintenance can be enabled or disabled globally 

· Automatic runstats (AUTO_RUNSTATS): This automated table maintenance parameter enables or disables automatic table runstats operations for a database. A runstats policy (a defined set of rules or guidelines) can be used to specify the automated behavior. To be enabled, this parameter must be set to ON, and its parent parameters must also be enabled 

1. There is a program in the <TADDM_install_dir>/dist/support/bin directory called gen_db_stats.jy. This program outputs the database commands for either an Oracle or DB2 database to update the statistics on the TADDM tables. The following example shows how the program is used: 

0. cd <TADDM_install_dir>/dist/support/bin 


0. Run the following command: 

./gen_db_stats.jy ><tmpdir>/TADDM_table_stats.sql 

where <tmpdir> is a directory where this file can be created. 


0. Copy the file to the database server and run the following command: 

db2 -tvf <tmpdir>/TADDM_table_stats.sql 


0. (This is for only a DB2 database) There is an additional performance fix that is used to modify some of the statistics that are generated by the RUNSTATS command. There is a program in the <TADDM_install_dir>/dist/bin directory called db2updatestats.sh (for Unix and Linux systems), or db2updatestats.bat (for Windows systems). This program should be run immediately after the prior procedure (c.) or as part of your standard RUNSTATS procedure. The following example shows how the program is used: 

0. cd <TADDM_install_dir>/dist/bin 

0. Run the following command: 

./db2updatestats.sh 


1. A buffer pool is memory used to cache table and index data pages as they are being read from disk, or being modified. The buffer pool improves database system performance by allowing data to be accessed from memory instead of from disk. Because memory access is much faster than disk access, the less often the database manager needs to read from or write to a disk, the better the performance. Because most data manipulation takes place in buffer pools, configuring buffer pools is the single most important tuning area. Only large objects and long field data are not manipulated in a buffer pool. 

· Modify the buffer pooL sizes based on the amount of available system memory that you have and the amount of data that is in your database. The default buffer pool sizes provided with the TADDM database are generally not large enough for production environments. There is no definitive answer to the question of how much memory you should dedicate to the buffer pool. 
· Generally, more memory is better. Because it is a memory resource, its use has to be considered along with all other applications and processes that are running on a server. You can use the DB2 SNAPSHOT monitor to determine buffer pool usage and hit ratios. If an increase to the size of the buffer pools causes system paging, you should lower the size to eliminate paging. 


· Buffer pool size guidelines 


· < 500K CIs 
4K - 50 000 
8K - 5000 
32K - 1000 

· 500K - 1M CIs 
4K - 90 000 
8K - 12 000 
32K - 1500 

· > 1M CIs - eCMDB 
4K - 150 000 
8K - 24 000 
32K - 2500 

· For example, you can implement the buffer pool changes as follows (this might require a database restart): 

· ALTER BUFFERPOOL IBMDEFAULTBP SIZE 90000 

· ALTER BUFFERPOOL BUF8K SIZE 12000 

· ALTER BUFFERPOOL BUF32K SIZE 1500 


· The following list includes important DB2 database configuration parameters that might need to be adjusted, depending on data volumes, usage, and deployment configuration: 

· DBHEAP 

· NUM_IOCLEANERS 

· NUM_IOSERVERS 

· LOCKLIST 


· The following list includes important DB2 database manager parameters that might need to be adjusted, depending on data volumes, usage, and deployment configuration: 

· ASLHEAPSZ 

· INTRA_PARALLEL 

· QUERY_HEAP_SZ 

· RQRIOBLK 


· Set the following DB2 Registry Variables: 

· DB2_PARALLEL_IO 
This enables parallel I/O operations 
This is only applicable if your tables pace containers and hardware are configured appropriately. 


· DB2NTNOCACHE=ON - (Windows only) 
Turn this on to disable file system caching by the Windows operating system.


· DB2_USE_ALTERNATE_PAGE_CLEANING 


· Database logs 

· Tune the Log File Size (logfilsiz) database configuration parameter so that you are not creating excessive log files. 

· Use Log Retain logging to ensure recoverability of your database. 

· Mirror your log files to ensure availability of your database system. 

· Modify the size of the database configuration Log Buffer parameter (logbufsz) based on the volume of activity. This parameter specifies the amount of the database heap to use as a buffer for log records before writing these records to disk. Buffering the log records results in more efficient logging file I/O because the log records are written to disk less frequently, and more log records are written at a time. 


· Modify the PREFETCHSIZE on the table spaces based on the following formula. An ideal size is a multiple of the extent size, the number of physical disks under each container (if a RAID device is used) and the number of table space containers. The extent size should be fairly small, with a good value being in the range of 8 - 32 pages. For example, for a table space on a RAID device with 5 physical disks, 1 container (suggested for RAID devices) and an EXTENTSIZE of 32, the PREFETCHSIZE should be set to 160 (32 x 5 x 1). 

Oracle databases


Regular maintenance is a critical factor in the performance of any database environment. For Oracle databases, this involves running the dbms_stats package on the database tables. Oracle uses a cost based optimizer. The cost based optimizer needs data to decide on the access plan, and this data is generated by the dbms_stats package. Oracle databases depend on data about the tables and indexes. Without this data, the optimizer has to do estimation. 

(Critical) Rebuilding the Indexes and running the dbms_stats package is critically important for optimal performance with Oracle databases. After the database is populated, this should be done on a regularly scheduled basis, for example, weekly. A regularly scheduled maintenance plan is essential in order to maintain peak performance of your system. 

· REBUILD INDEX: After many changes to table data, caused by insertion, deletion, and updating activity, logically sequential data might be on non-sequential physical data pages, so that the database manager must perform additional read operations to access data. You can rebuild the indexes to help improve SQL performance. 

· You can generate the REBUILD INDEX commands by running the following SQL statement on the Oracle database: 

select 'alter index <dbuser>.'||index_name||' rebuild tablespace '||tablespace_name||';' from dba_indexes where owner = '<dbuser>'; 

where <dbuser> is the value from com.collation.db.user= 

This generate all of the ALTER INDEX commands that you need to run 


· Run the commands in SQLPLUS or some comparable facility. 

Rebuilding all the indexes on a large database will take 15 - 20 minutes 


· DBMS_STATS: You use the Oracle RDBMS to collect many different kinds of statistics as an aid to improving performance. The optimizer uses information and statistics in the dictionary to determine the best access to the database based on the query provided. Statistical information is collected for specific tables and indexes in the local database when you run the DBMS_STATS command. When significant numbers of table rows are added or removed, or if data in columns for which you collect statistics is updated, run the DBMS_STATS command again to update the statistics. 


· There is a program in the <TADDM_install_dir>/dist/support/bin directory called gen_db_stats.jy. This program outputs the database commands for either
Oracle or DB2 databases to update the statistics on the TADDM tables. The following example shows how the program is used: 


1. cd <TADDM_install_dir>/dist/support/bin 


2. ./gen_db_stats.jy ><tmpdir>/TADDM_table_stats.sql 

where <tmpdir> is a directory where this file can be created. 


3. After this is complete, copy the file to the database server and run the following command: 

Run the commands in SQLPLUS or some comparable facility 


1. Buffer pools: A buffer pool or buffer cache is a memory structure inside Oracle System Global Area (SGA) for each instance. This buffer cache is used for caching data blocks in the memory. Accessing data from the memory is significantly faster than accessing data from disk. The goal of block buffer tuning is to efficiently cache frequently used data blocks in the buffer cache (SGA) and provide faster access to data. Tuning block buffer is a key task in any Oracle tuning initiative and is a part of the ongoing tuning and monitoring of production databases. The Oracle product maintains its own buffer cache inside the SGA for each instance. A properly sized buffer cache can usually yield a cache hit ratio over 90%, which means that nine requests out of ten are satisfied without going to disk. If a buffer cache is too small, the cache hit ratio will be small and more physical disk I/O results. If a buffer cache is too big, then parts of the buffer cache will be underutilized and memory resources are wasted. 


· Buffer pool size guidelines (db_cache_size) 


· < 500K CIs - 38 000 

· 500K- 1M CIs - 60 000 

· > 1M CIs - eCMDB - 95 000 

