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    IBM i Reorganize Physical File Member

    This IBM® Redpaper™ publication describes the IBM i Reorganize Physical File Member (RGZPFM) command and some of the recent enhancements to this command. Enhancements to the RGZPFM command continue to be made to meet client needs.

    Reorganize Physical File Member (RGZPFM) command

    The Reorganize Physical File Member (RGZPFM) command removes deleted records from (compresses) one member of a physical file in the database, and optionally reorganizes that member.

    To see the evolution of this command, here is some background on it. There are two typical reorganize styles:

    •Allow Cancel (ALWCANCEL) *NO, which is the original, “old” style reorganization that makes a copy of the records.

    •Allow Cancel (ALWCANCEL) *YES, which moves the records around in place.

    Along with the ALWCANCEL parameter, a few other parameters are relevant to this situation:

    •Lock State (LOCK)

    Before IBM i 6.1, a lock was required at either the beginning or the end of the file to return the space. In IBM i 6.1 and later releases, this lock is no longer required.

    When using a *SHRUPD lock, the production jobs that are inserted in to the file affects the RGZPFM job and its ability to return space. After the reorganize job runs through the file one time, it looks to see whether any additional rows are inserted at the end of the file since the reorganization started. The job notes what rows must be moved and tries to move them to get as much space returned as possible. If a row is inserted at the end of the file after the last rows that must be moved were noted, the system cannot give back as much space. More activity on the file (inserts moved) can prevent some space from being returned.

    Files set up with Reuse Deleted Records *NO requires all inserts to be placed at the end of the file, which increases the chance of limited space being returned. Files that are set up with Reuse Deleted Records *YES have a greater chance of production jobs inserting rows in the middle of the file and not impacting the RGZPFM job. However, there is still a chance that rows can be inserted at the end and prevent space being returned even with Reuse Deleted Records enabled.

    For this reason, you might need to run RGZPFM several times to see all that available space that is returned. In some cases, a maintenance window is needed to run RGZPFM with no inserts happening. If so, let the reorganization run during the week and move as much as it can. You should perform this work as close to the maintenance window as you can and, if it ends earlier, start another one. Then, during the downtime, the reorganization has less work to do, and downtime should be decreased.

    •Rebuild Access Paths (RBDACCPTH)

    If ALWCANCEL *YES is specified, and RBDACCPTH *NO is specified, the access paths are maintained while RGZPFM is running. Reorganizing in the presence of LIFO, FIFO, or DATEFO indexes changes the order of duplicates unless that index is used as the KEYFILE.

    •Key File (KEYFILE)

    The KEYFILE specifies whether the physical file member has its arrival sequence changed to match its keyed sequence, is reorganized in the sequence of a logical file member, or is not reorganized (and is only compressed).

    The following example illustrates these parameters more clearly.

    For the initial setup purposes of this example, run the following commands in STRSQL:

    create table tschram.t1 (col1 int primary key)

    insert into tschramm.t1 values(9),(1),(8),(11),(7),(12),(6),(13),(5), (4),(3),(2)                     

    Then, delete the following rows in preparation for doing RGZPFM by running the following commands:

    delete from tschramm.t1 where col1 = 11

    delete from tschramm.t1 where col1 = 12

    delete from tschramm.t1 where col1 = 13

    The data in the file before you run the RGZPFM command is shown in Example 1.

    Example 1   Initial data in the file

    [image: ]

    ....+....1....

             COL1

                9

                1

                8

                7

                6

                5

                4

                3

                2

    ********  End of data  ********
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    With the Key File parameter of Replace Deleted Records (KEYFILE (*RPLDLTRCD)) specified, the member is reorganized by replacing deleted records at the start of the file with valid records from the end of the file.

     

    
      
        	
          Tip: If the rows must exactly match the current arrival sequence, do not use *RPLDLTRCD.

        
      

    

    After the rows are moved by using the RGZPFM command, Example 2 shows how the data looks according to *RPLDTRCD processing.

    Example 2   Organization of data after RGZPFM KEYFILE (*RPLDLTRCD)
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    ....+....1....

             COL1

                9

                1

                8

                2

                7

                3

                6

                4

                5

    ********  End of data  ****
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    With the Key File parameter of File (KEYFILE (*FILE)) specified, a physical file member has a keyed sequence access path, and the arrival sequence of the records in the member is changed to match their keyed sequence. In this example, after RGZPFM KEYFILE(*FILE) is run, the data is as shown in Example 3.

    Example 3   Organization of data after using RGZPFM KEYFILE(*FILE)
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    ....+....1....                       

              COL1                        

                 1                        

                 2                        

                 3                        

                 4                        

                 5                        

                 6                        

                 7                        

                 8                        

                 9                        

     ********  End of data  ******** 
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    For a comparison of the different RGZPFM options, see the “Reorganization options” topic in the IBM i 7.1 Information Center found at the following website:

    http://pic.dhe.ibm.com/infocenter/iseries/v7r1m0/index.jsp?topic=%2Fdbp%2Frbaforeorgtypes.htm

    With ALWCANCEL *YES, journaling of the file is needed because commitment control is used when the job is deleting and reinserting the rows. It also moves a set of rows before a commit is issued. The number of rows that are moved per transaction varies from 1 to 4000. It is up to the system to adjust how many rows it moves before a commit is issued. Production jobs that are running with an isolation level of Cursor Stability or above might wait for rows that are moved until the commit is issued. The default record wait timeout is 60 seconds. If the record wait time is modified to be much smaller, lock timeout errors are possible.

    To reduce the possibility of row lock waits by production jobs, have the reorganize job issue OVRDBF FILE(FILE) WAITRCD(1) before the reorganization. This action reduces the record wait time the reorganize job is waiting to lock a row and limit the time the set of records are locked. If the job cannot get a record lock during the one-second wait time, it not only skips that row and moves on, it also reduces the number of rows per transaction.

    Here is an example of a query that can be used to give you an idea where the deleted rows are within a given file. This sample query shows you approximately where the deleted rows are in QSYS/QADBIFLD. It arbitrarily uses a group of 10000 rows. However, you can specify whatever group size you want.

     

    
      
        	
          Note: The number of deleted rows in the last group is not accurate. To be accurate, get the total number of valid and deleted rows, then limit the number of deleted rows in the last group based on that total number.

        
      

    

    With x as (select bigint(rrn(a)/10000) as rrngroup from qsys.qadbifld a)

    select rrngroup, count(*) as Valid_in_Group, 10000-count(*) as Deleted_in_Group from x group by rrngroup order by rrngroup;

    It is also important to note in this example that QADBIFLD is a good example of a file on every system that has deleted records. However, you do not run RGZPFM against this particular file. If you are concerned about deleted records in this particular file, run RCLSTG *DBXREF, as described at the following website:

    http://www-01.ibm.com/support/docview.wss?uid=nas8N1018121

     

    
      
        	
          Tip: As a preferred practice, run RGZPFM only if a file contains 20% or more of deleted records.

        
      

    

    Determining the status of a database reorganization

    IBM i Navigator can show the status of any running database reorganization. With the IBM 7.1 technology refresh enhancements, you can see the history of canceled reorganizations and the status file that is kept for a reorganization that ran longer than 30 minutes.

    To see the status of a database reorganization in IBM i Navigator, complete the following steps:

    1.	In IBM i Navigator, click Databases → Database Maintenance → Table Reorganizations, as shown in Figure 1.

     

    
      
        	
          Note: The Database Maintenance folder is new in IBM i 7.1.
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    Figure 1   IBM i Navigator

    2.	If there are active database reorganizations, they are displayed. Right-click the reorganization of interest and select Show Status, as shown in Figure 2.
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    Figure 2   Displaying the status of an active database reorganization

    3.	A status window opens that is refreshed automatically with the status of the database reorganization, as shown in Figure 3.
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    Figure 3   Status of database reorganization

    4.	From IBM i Navigator, click Database, select your database, click Schemas, and select the schema that contains the file that is rebuilding.

    5.	Right-click the file and select Data → Reorganize.

    6.	Click Yes to respond to the message shown in Figure 4. The status information for RGZPFM is displayed.
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    Figure 4   Status message for database being reorganized

    If RGZPFM cannot start from where it left off, you see the message that is shown in Figure 5.

    
      
        	
          Message ID . . . . . . :   CPD3199       Severity . . . . . . . :   10        

          Message type . . . . . :   Diagnostic                                         

          Date sent  . . . . . . :   06/10/08      Time sent  . . . . . . :   21:17:14  

                                                                                        

           

          Message . . . . :   Canceled reorganize operation not continued on file UN in library UN, member MJARGZ.                                                  

          Cause . . . . . :   A reorganize operation on file UN in library MJARGZ, member UN detected that a previous reorganize operation was canceled. The reorganize operation will start over and will not continue from where the canceled reorganize operation ended for reason code 2. The reasons codes are as follows:                                                                 

              1 -- The parameters specified on the current reorganize (*N) did not exactly match the parameters from the canceled reorganize (*N).             

              2 -- The member has undergone significant changes since the canceled reorganize operation. Restore, delete file, remove member, rename file, rename member, move file, rename library, clear physical file member, change end of data, ALTER TABLE, and certain CHGPF operations are all examples of significant changes to the member that will prevent a canceled reorganize operation from being continued.                                           

              3 -- The reorganize status file associated with the canceled reorganize did not exist or was not valid.                                           

          Recovery  . . . :   No action is necessary. The reorganize operation will start over.

        
      

    

    Figure 5   Message that is shown when RGZPFM cannot start from where it left off

    The benefit to using database reorganization while it is active is that it can take less time if *RPLDLTRCD is used, and you can do the reorganization while applications are running.

    The disadvantage to database reorganization while it is active is that RGZPFM can take more time if *NONE or *KEYFILE is used. Also, because records are being moved, the record can disappear for a brief moment. In addition, journaling is required. Therefore, if replication software is used, there can be increased network traffic as journal entries are replicated.

    From Record (FROMRCD) parameter

    With the technology refreshes in IBM i 6.1 (SF99601 level 29) and IBM i 7.1 (SF99701 level 21), RGZPFM has a new From Record (FROMRCD) parameter that allows the initialization of the reorganization starting at a point within the table instead of starting at the beginning of the file and proceeding to the end of the file.

    Here are the options for the FROMRCD parameter:

    •*START 

    All records in the file are reorganized.

    •*PRVRGZ 

    If the previous reorganization of this file could not remove some or all of the deleted records, the reorganization begins at the record that would have been the last record in the file if a concurrent insertion had not prevented the deleted records from being removed. If the previous reorganization completed normally and was able to remove the deleted records, the reorganization begins with the first record in the file.

    *PRVRGZ is ignored if the reorganization is continued from a previously canceled reorganization.

     

    
      
        	
          Note: If *PRVRGZ is specified, ALWCANCEL(*YES) must be specified and either KEYFILE(*RPLDLTRCD) or KEYFILE(*NONE) must be specified.

        
      

    

    •1 - 4294967288

    Specifies the record number of the first record to be reorganized. If a record number greater than 1 is specified, ALWCANCEL(*YES) must be specified and either KEYFILE(*RPLDLTRCD) or KEYFILE(*NONE) must be specified.

    The From Record (FROMRCD) parameter makes it easier to finish incomplete reorganizations or target the reorganization at the most fragmented portion of the table. This option is helpful in cases where most of the deleted rows are at the end of the table (especially when reorganizing to preserve the arrival sequence).

    The example that is shown in Figure 6 on page 9 shows an RGZPFM worst case example, and how the FROMRCD parameter can help improve the process of deleting records. The red bars in Figure 6 on page 9 are valid records.
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    Figure 6   Database reorganization worst case example

    Additional IBM i 7.1 TR 7 enhancements for RGZPFM

    In addition to the new FROMRCD parameter, IBM i 7.1 Technology Refresh (TR) 7 has additional RGZPFM enhancements. Delayed maintenance indexes are preserved when the RBDACCPTH(*NO) and ALWCANCEL(*YES) parameters are used, and the unique or referential indexes are not rebuilt if they were maintained when RBDACCPTH(*YES), LOCK(*SHRUPD), and ALWCANCEL(*YES) were specified.

    For more information about the RGZPFM command, see the “Reorganize Physical File Mbr (RGZPFM)” topic in the IBM i 7.1 Information Center found at the following website:

    http://pic.dhe.ibm.com/infocenter/iseries/v7r1m0/topic/cl/rgzpfm.htm?resultof=%22%72%67%7a%70%66%6d%22%20
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IBM i Reorganize Physical File Member

This IBM® Redpaper™ publication describes the IBM i Reorganize Physical File Member
(RGZPFM) command and some of the recent enhancements to this command.
Enhancements to the RGZPFM command continue to be made to meet client needs

Reorganize Physical File Member (RGZPFM) command

The Reorganize Physical File Member (R6ZPFH) command removes deleted records from
(compresses) one member of a physical file in the database, and optionally reorganizes that
member.

To see the evolution of this command, here is some background on it. There are two typical

reorganize styles:

> Allow Cancel (ALKCANCEL) "NO, which is the original, “0ld" style reorganization that makes
a copy of the records.

» Allow Cancel (ALCANCEL) "YES, which moves the records around in place.

Along with the ALHCANCEL parameter, a few other parameters are relevant to this situation:
> Lock State (LOCK)

Before IBM i 6.1, a lock was required at either the beginning or the end of the file to return
the space. In IBM i 6.1 and later releases, this lock is no longer required

When using a *SHRUPD fock, the production jobs that are inserted in to the fle affects the
RGZPFM job and its abiliy t0 retum space. After the reorganize job runs through the fie one
time, it Iooks to see whether any additional rows are inserted at the end of the file since
the reorganization started. The job notes what rows must be moved and tries to move
them to get as much space returned as possible. I a row is inserted at the end of the file
after the last rows that must be moved were noted, the system cannot give back as much
space. More activity on the file (inserts moved) can prevent some space from being
retumed.
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