Tips and Techniques for Managing Endevor ELIBs 

ELIB

What is an ELIB?

An ELIB (Endevor-Lib) is a VSAM or BDAM file that operates similarly to a PDSE (before PDSE’s were invented) CA’s version of a VSAM ESDS structured dataset.  ELIB datasets reorganize member space automatically as members are rewritten or deleted, exploit 31-bit storage for VSAM-organized datasets, expand directories and datasets automatically, provide improved directory processing, and maintain additional statistical information about member size.

JCL example of  VSAM ELIB allocation: 
//ALLOCATE EXEC PGM=IDCAMS                                         

//SYSPRINT DD SYSOUT=*                                             

//SYSIN    DD *                                                    

 DELETE (VGIO.END.GQFP.DELTA.NEW) PURGE                            

 /*                                                                

 DEFINE CLUSTER -                                                  

  (NAME(VGIO.END.GQFP.DELTA.NEW) -                                 

  RECORDSIZE(4088 4088) -                                          

  CONTROLINTERVALSIZE(4096) -                                      

  SHAREOPTIONS(3,3) -                                              

  CYLINDERS(200,50) -                                              

  NONINDEXED -                                                     

  ) -                                                              

 DATA (NAME(VGIO.END.GQFP.DELTA.NEW.DATA))                         

/*                                                                

//ELIBINIT EXEC PGM=NDVRC1,PARM=(BC1PNLIB)                       

//*STEPLIB   DD DSN=TTAT.TSP.PCOMBO.AUTHLIB,DISP=SHR             

//ELIB1     DD DISP=OLD,DSN=VGIO.END.GQFP.DELTA.NEW              

//SYSPRINT  DD SYSOUT=*                                          

//SYSUDUMP  DD SYSOUT=*                                          

//BSTERR    DD SYSOUT=*                                          

//SYSIN     DD *                                                 

  INIT    DDNAME = ELIB1                                         

          PAGE SIZE = 4088                                       

          ALLOCATE = (35999,9000)                                

          DIRECTORY PAGES=2000                                   

          RESERVE PAGES = 200                                    

.                                                                                                                          
Define (VSAM) CLUSTER step:

RECORDSIZE = DO NOT MODIFY, MUST BE (4088 4088)
CONTROLINTERVALSIZE (aka CISIZE) = DO NOT MODIFY, MUST BE (4096)
SHAREOPTIONS = DO NOT MODIFY, MUST BE (3,3)

ELIB initialization formats and initializes the file for use: 

PAGE SIZE = DO NOT MODIFY, MUST BE 4088
ALLOCATE = (PRI,SEC)  space allocation in pages, calculated from physical allocation:  

If physical allocation is Cylinders (180 pages per 3390 cyl):

PRI = (PRI CYLS * 180) -1*  

SEC = SEC CYLS * 180

Using the above example of 200 primary and 50 secondary cylinders, the ALLOCATE pages would be calculated thusly:

PRI = 200*180=36000 – 1 = 35999
SEC = 50 *180 = 9000 

If Physical allocation is in tracks (12 pages per 3390 track)

PRI = (PRI CYLS * 12) -1  

SEC = SEC CYLS * 12

Assuming a physical allocation of 20 primary and 5 secondary tracks, the elib pages allocation is calculated as follows:

PRI = 20*12 = 240-1 = 239
SEC = 5*12 = 60
*Note: When using VSAM, you must specify one less page than will fit in the primary space allocation. VSAM uses one control interval for an end-of-file mark. For example, on a 3390 device with one cylinder of primary space allocation you should specify 179 pages per cylinder.
DIRECTORY PAGES:  Number of target directory pages. The default allocation is 7 pages.   If you want to allocate a different number of target directory pages, specify a up to six numeric characters.  A directory page can hold a maximum of 48 members, to avoid overflow, assume approximately 24 members per page (half of the maximum). If you estimate that 1,000 members will reside in the data set, you should allocate the data set with 1,000/24 = 42 target directory pages.

RESERVE PAGES :  Determines when the system allocates a secondary storage block to this ELIB data set, expressed as a number of pages (up to six numeric characters). When this number of pages remains unused within the current storage allocation,  Endevor automatically attempts to expand, by allocating a secondary storage block, in the amount of secondary pages specified at initialization. 
· The number of RESERVE PAGES should be greater than the number of pages you expect the largest data set member to take up. Very often, assigning a value equal to one cylinder of storage is adequate. 

· If you omit this clause, the reserve threshold defaults to 1/16 of the number of pages allocated to primary storage. Using the above example,  the primary allocation of 36000 pages, the reserve threshold will default to 2250 pages (36000/16), or 12.5 cylinders. 

· If you assign a value of 0, ELIB will not automatically expand. In this situation, once the primary allocation is filled any attempts to store a new member will fail until you manually expand the library, this is recommend if the physical file was allocated with no secondary allocation (for example, if the primary allocation was the equivalent of an entire DASD volume). 

Note: If ELIB tries to expand the library and runs out of space, it automatically sets the reserve threshold value to zero.
For more detailed information on ELibs, consult Chapter 2 of the Endevor Utilities Guide
Endevor ELIBs need to be monitored on a regular basis. They need to be compressed, re-organized, or both, just like any PDS.  Every week the BC1PNLIB utility should be ran using the INQUIRE function with the ANALYZE option. The following key fields in this report should be reviewed and compared:

· AVG ALLOC/MEMBER:  Average number of pages taken up by one member

· If the AVG ALLOC/MEMBER is greater than 1 consider reallocating the file with a larger PAGE SIZE to accommodate larger members.

· # DIRECTORY PAGES:  Number of directory pages currently in the dataset

· If the # DIRECTORY PAGES is greater than the number in the DIRECTORY TARGET PAGES field, consider increasing the number of target directory pages. 

· # DIR OVERFLOWS:  Number of times the directory has expanded

· If the # DIR OVERFLOWS is greater than 0, consider using the REORG function of the BC1PNLIB utility to re-specify the number of pages allocated to the directory. The standard rule of thumb is TOTAL MEMBERS/24 = Directory pages.

· # LIBRARY EXTENDS:  Number of times the dataset has expanded

· To keep the file at its peak efficiency, the # LIBRARY EXTENDS, or the number of times the file has expanded, should be kept to a minimum.

· TOTAL MEMBERS FOUND:  Total members found on all directory pages

· FRAGMENTED:  Number of fragmented members

Assuming there are no problems with directory overflows or library extends, how often should you reorganize the file to clean up fragmented members?  When the ratio of fragmented members to total members is greater than your site's desired percentage (for example, 30 to 50%) you should run the BC1PNCPY utility to reorganize the file. An IDCAMS REPRO cannot be used to reorganize ELIB files, because it simply returns the data back to its original fragmented state. The BC1PNCPY utility is the only way to make fragmented members whole again.

In either situation, allocate a new ELIB file with a primary space allocation large enough to hold the current file plus 25 to 50% for growth. Use the BC1PNLIB utility's INIT function to initialize the new file, calculating the number of pages using the documented formulas (both the primary and the secondary entries can be up to six numeric characters). Then use BC1PNCPY to copy from the old file to the new file, and the IDCAMS ALTER command to rename the files accordingly.

Note:  When dealing with large VSAM ELIBs that are in multiple physical extents, BC1PNCPY can take a long time to run. Although IDCAMS repro use is discouraged as the permanent resolution to your fragmented file it can be used as an intermediate step to speed up the BC1PNCPY process, by reducing the number of physical extents. So following the advice above:  Allocate 2 new ELIBs: 1 VSAM and 1 BDAM, ensuring both are large enough to fit the existing file into a single extent. Use BC1PNLIB to INIT the VSAM file.  Use IDCAMS to REPRO the fragmented ELIB to the un-initialized BDAM file, then use BC1PNCPY to copy the BDAM ELIB file to the newly initialized VSAM ELIB.

Cigna Endevor Naming Standard for VSAM ELIBs:

Endevor delta and listing libraries are VSAM ELIBs:

V<lob>.END.<stage>.COBDELTA

V<lob>.END.<stage>.<system>.LISTJCL

V<lob>.END.<stage>.OTHDELTA

V<lob>.END.<stage>.<system>.LISTLIB

If an ELIB delta or listlib is flagged as being high in library or directory extends, run an ELIB inquire against the file to determine your next course of action (based on “Tips” above).  TTAP.END.SCM.DSM(ELIBINQ) can be used for this purpose.    This will produce both an IDCAMS listcat to report on the physical attributes of the dataset, as well as an ELIB Inquire Report, giving the current formatted statistics.

Sample ELIB Inquire:

ENDEVOR-LIB INQUIRY: DDNAME=ELIB1                                          

         DDNAME:                   ELIB1                                   

         DSNAME:                   VGIO.END.GPROD.OTHDELTA                 

         LIBRARY TYPE:             VLB                                     

         PAGE SIZE:                     4088                               

         LAST PAGE:                    15300                               

         FILE PAGE SIZE:                4088                               

         INITIALIZED:              09/24/1996   22:58:21.69                

         (RE)ALLOC STAMP:             754430                               

         LAST REORG/EXPAND:        11/26/2008   18:47:02.32                

         FILE SIZE (PAGES)             15299                               

         FIRST ALLOCATION:              2699                               

         EXPAND ALLOCATION:              900                   

         RESERVE LIMIT:                  168                               

         BIT MAP PAGES:                    1 STARTING AT     14233         

         DIRECTORY TARGET PAGES:         500 STARTING AT      9769         

         ALLOC MAP BYTES:               1917                               

         PAGES USED:                   27215                               

         PAGES FREE:                    1084                               

         LAST UPDATE STAMP:           809026                               

         LAST UPDATE:              10/02/2009   13:29:48.10                

         LATEST MEMBER:            E2XJOZJ8 

        AVG ALLOC/MEMBER:                 2                

        # DATA PAGES:                 13713                

        # REPLACES:                  182600                

        # ADDS:                      319754                

        # DELETES:                   306595                

        # MEMBERS:                    13159                

        # DIRECTORY PAGES:              500                

        # DIR OVERFLOWS:                  0                

        LONGEST DIR OVFL:                 0                

        # LIBRARY EXTENDS:               14                

        # DIRECTORY REORG:                3  

 In the above example the dataset is in 14 extents, so using the initialization formulas above you need to “Do the Math” in reverse.  The original allocation was 15300 pages or (divided by 180) 85 cylinders.  However, its current utilization is 27,215 pages or 151 cyls. Therefore, to improve performance a new, larger file needs to be allocated and initialized to handle the volume, then BC1PNCPY is used to copy the small file to the new file.  The IDCAMS ALTER/RENAME command is then used to swap the file names around.  Once the new file is up and running the old file can be deleted.  See TTAP.END.SCM.DSM(ELIBCOPY) .

Common ELIB Errors:

C1LB003E:  ELIB FULL OR MEMBER SIZE > RESERVE PAGES - data set (member)                 

Reason:                                                                      

The named member cannot be added to the library because the library is full  

or the size of the member exceeds the reserve threshold for the library.     

Translation:  Either the ELIB is full, the volume it resides on is full, or the number of reserve pages is too small.   
· Reserve pages are basically working storage where the member being written is stored if the file has to expand in order to write it. If the member uses more pages than the allocated reserve pages this error results.  
· If the file has reached the maximum number of physical extents (123?) the file also cannot expand.  
· If the volume on which the file resides does not have enough contiguous free space to support another file extent, the file cannot expand.  
Action:                                                                      

1) Run BC1PNLST with option members and analyze the file’s health as described above.

2) Do a 3.4 VTOC check on the file’s volume to see if there is enough contiguous space for the file to Expand.

3) Using the analyze report do a find on the member name being written at the time of the error to see how many pages it’s using.  Match that will the number of reserve pages.  If the allocated reserve pages are less than the member pages, use BC1PNLIB’s ADJUST option to increase the number of Reserve pages: TTAP.END.SCM.DSM(ELIBADJ)

ADJUST DDNAME=ELIB1   

RESERVE PAGES = 900 . ( set reserve pages to be at least as large as the largest member in the file.
4) If the pack if full but the file is not at max extents, contact the data storage management team (Jim Cotter and friends) to have the file moved to another volume.

5) If the file has reached the maximum number of extents, follow the directions above to allocate and initialize a new file, copy and rename. TTAP.END.SCM.DSM(ELIBRALC)
