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• Placement of Journal Datasets:

Since recovery may be required due to a DASD failure, we recommend that
the journal datasets and the VSAM datasets reside on two different physical
devices.

JOURNALS JOURNALS

VSAM
DATASETS

VSAM
DATASETS

If all of your disk devices have VSAM datasets requiring journaling, you must
have multiple journal datasets to ensure that a VSAM dataset can be recovered
after a DASD failure.
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Installing Journaling in your System

The steps covered in this section are the following:

1. Defining your Journal Control Table (JCT)
2. Initializing your Journal Dataset for CICS
3. Activating Automatic Journaling (CICS FCT)
4. Adding Journal Support to the CICS PCT, PPT and SIT Tables
5. Adding Journal Dataset JCL to your CICS startup jobstream
6. Writing EOF Mark on Tape Journals

Defining your Journal Control Table (JCT)

The CICS Journal Control Table (JCT) is the means by which you describe the
physical journal datasets and their characteristics to CICS.  The JCT is defined
with three macro types:

DFHJCT TYPE=INITIAL First section of table

DFHJCT TYPE=ENTRY Occurs once for each journal dataset

DFHJCT TYPE=FINAL Last section of table

DFHJCT TYPE=INITIAL,SUFFIX=xx:

Defines this table to CICS.  The Value "xx" is specified in the System Initialization
Table (SIT) on the "JCT=xx" Keyword. This allows multiple JCTs to exist on the
same Load Library.

DFHJCT TYPE=ENTRY:

Defines each logical journal dataset to CICS.

JFILEID=NN

Gives a unique "ID" to each journal (02 - 99).
JFILEID=SYSTEM is specified for Journal 01. This "ID" is
used in the File Control Table (FCT) to designate which
datasets should be logged to which journal. This "ID" is
also used by CICS to form the DDNAME for the JCL.
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JTYPE=DISK2

Defines type of Journal:

- DISK  or  TAPE

- ONE FILE  or  TWO FILES
(for example: DISK1, DISK2, TAPE1, TAPE2)

If only one disk file is used, CICS will wrap the file
when full, overwriting the old journal records.

If two disk files are used, CICS will flip/flop between
them allowing your operators time to back up one file
while the other is being used by CICS.

BUFSIZE=4089

Defines the largest block that can be written to this
journal. This size must be determined by you, using the
following criteria:

(The minimum you can specify is):

80 + Largest Record Key + Largest Data Record for CICS
1.5 and 1.6

84 + Largest Record Key + Largest Data Record starting
with CICS 1.7

The largest size is:

• 32767 for tape

• Tracksize or 32767 for CKD

(whichever is  smaller)

The recommended size is 2 to 2.5 times the average
journal record, as long as this would provide room for
the minimum (see above). The average size for a journal
record is:

80 + average record key + average data record for CICS
1.5 and 1.6

84 + average record key + average data record starting
with CICS 1.7

BUFSUV=4089

Normally not needed for recovery journals. If omitted,
will default to value specified for "BUFSIZE".
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JOUROPT=RETRY

Defines the actions taken by CICS upon encountering an
error or a FULL condition on this journal. Any or all of
the following options may be coded (in parentheses if
more than one is specified):

PAUSE Should be specified cautiously.  It
makes CICS wait for an Operator
response prior to overwriting a journal.

RETRY Causes CICS to switch journal datasets
if an I/O error occurs.

CRUCIAL Causes CICS to abend if an I/O error
occurs and:
• this is a single dataset journal
• retry was not specified,  or
• an I/O error also occurred on the

other dataset

INPUT Is required for Dynamic Transaction
Backout and Emergency Restart.  This
specifies that input operations are
allowed.

OPEN=INITIAL

Specifies that this journal should be opened at startup.

DFHJCT TYPE=FINAL

Defines the end of the JCT Table.
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Initializing your Journal Dataset for CICS

Each journal dataset must be initialized before CICS can use it.  This function is
only required prior to the first use, but we recommend that it be done after each
backup of the journal so that the contents of the journal will not be duplicated
between Journal Backups.

If "DISK2" or "TAPE2" is specified for "JTYPE", both journal datasets must be
initialized.

Disk Journals

The JCL needed for initializing disk journals is as follows:

//INIT JOB
//STEP1 EXEC PGM=DFHJCJFP
//STEPLIB DD DSN=cics.loadlib,DISP=SHR
//JOURNAL DD DSN=your.journal.name,DISP=(NEW,CATLG),
//           VOL=SER=vvvvvv,SPACE=(CYL,nn),UNIT=DISK,
//           DCB=BLKSIZE=nnnnnn
//

NOTE: BLKSIZE must equal 'BUFSIZE' in the 'JCT'
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Unlabeled Tape Journals

The JCL needed for initializing unlabeled tape journals is as follows:

//INIT JOB
//STEP1 EXEC PGM=DFHFTAP
//STEPLIB  DD DSN=cics.loadlib,DISP=SHR
//SYSPRINT DD SYSOUT=*
//DFHTAPE  DD UNIT=TAPE,LABEL=(,NL),DISP=(NEW,KEEP),
//            VOL=SER=log001
//

Labeled Tape Journals

The JCL needed for initializing labeled tape journals is as follows:

//INIT JOB
//STEP1 EXEC PGM=DFHFTAP
//STEPLIB  DD DSN=cics.loadlib,DISP=SHR
//SYSPRINT DD SYSOUT=*
//DFHTAPE  DD UNIT=TAPE,LABEL=(,SUL),DSN=log.file,
//            DISP=(NEW,KEEP),VOL=SER=log001
//
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Activating Automatic Journaling (CICS FCT)

You can activate Automatic Journaling by specifying the following Operands in
the File Control Table (DFHFCT TYPE=DATASET) for each dataset that is to
have Forward Recovery Support:

JID=nn

Where nn is the 'JFILEID' value of the journal dataset to
be used for this dataset. Multiple  datasets can share the
same journal. The choice of how many journals to use
should be based on the amount of update activity
occurring and the resulting loss of performance from the
contentions of too many updates being funnelled to the
same journal.

JREQ=(ASY,WU,WN)

Specifies the type of dataset operations to be written to
the journal.  Only the UPDATE (WU) and ADD (WN)
functions area are required for Forward Recovery.
Therefore, they must be declared here. The (ASY) option
will cause the journal records only to be written when
the buffer is full.  This reduces the overhead related to
journaling, but does not ensure that all updates are
journaled prior to the dataset being altered. Omitting the
(ASY) will guarantee that all updates will be written to
the journal first, but will cause longer response times,
and shorter journal blocks. (ASY should be used only for
very high activity journals).

CICS 3.1 and above:

The following table defines the Operands required if you are using RDO to
define your files:

AUTO JOURNALLING
 JOurnal ==> nn (use value from JFILEID= Operand in your JCT)
 JNLRead ==> None (specify UPDATEONLY if "backout" recovery or

FORMAT(REDUCED) journal backups are
required)

 JNLSYNCRead ==> No
 JNLUpdate ==> Yes
 JNLAdd ==> Before
 JNLSYNCWrite ==> Yes
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Add Journal Support to the CICS PCT, PPT and SIT Tables

Make sure that the following entries are in your CICS PCT and PPT.:

DFHPCT TYPE=GROUP,FN=JOURNAL

DFHPPT TYPE=GROUP,FN=JOURNAL

If you are using the CICS RDO facility, the above definitions are contained in
GROUP DFHJRNL.

The following entry must be added to your CICS SIT. The "xx" is the value
specified for the SUFFIX=xx in the DFHJCT TYPE=INITIAL macro entry:

DFHSIT JCT=xx,

The following entries are only required in your CICS SIT if you are running CICS
release 1.6 or earlier:

DFHSIT JCP=1$, 'AUTOJRN' support

DFHSIT FCP=1$, 'AUTOJRN' support
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Add Journal Dataset JCL to your CICS Startup Jobstream

The Journal Dataset JCL that you need to add to your CICS startup jobstream is
shown below.

For Disk Journals

//DFHJnnA DD DSN=your.journal.diska,DISP=SHR

//DFHJnnB DD DSN=your.journal.diskb,DISP=SHR

NOTES:

• nn in DFHJnnA is the two digit number from 'JFILEID=' in JCT'.
• DFHJnnB is only required if 'DISK2' is specified for 'JTYPE' in the JCT.

For Labeled Tape Journals

//DFHJnnA DD UNIT=(TAPE,,DEFER),LABEL=(,SUL),DISP=OLD,
//           DSN=log.tape,VOL=SER=log001

//DFHJnnB DD UNIT=(TAPE,,DEFER),LABEL=(,SUL),DISP=OLD,
//           DSN=log.tape

NOTES:

• nn in DFHJnnA is the two digit number from 'JFILEID=' in 'JCT'.
• DFHJnnB is only required if 'TAPE2' is specified for 'JTYPE' in the JCT.

For Unlabeled Tape Journals

//DFHJnnA DD UNIT=(TAPE,,DEFER),LABEL=(,NL),DISP=OLD,
//           VOL=SER=log001

//DFHJnnB DD UNIT=(TAPE,,DEFER),LABEL=(,NL),DISP=OLD,
//           VOL=SER=log002

NOTES:

• nn in DFHJnnA is the two digit number from 'JFILEID=' in 'JCT'.
• DFHJnnB is only required if 'TAPE2' is specified for 'JTYPE' in the JCT.
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Writing an EOF Mark on Tape Journals

If a CICS abend or system failure should cause a non-System Log journal tape to
not be closed properly, a special CICS supplied program must be used to find
the end of the journal and write an ending EOF mark.  If this is not done, an I/O
error or invalid data could be input to the Forward Recovery Program.

For Unlabeled Tapes:

//INIT  JOB
//STEP1    DD PGM=DFHTEOF
//STEPLIB  DD DSN=cics.loadlib,DISP=SHR
//SYSPRINT DD SYSOUT=*
//DFHTAPE  DD UNIT=TAPE,LABEL=(,NL),DISP=OLD,
//            VOL=SER=log001
//

For Labeled Tapes:

//INIT  JOB
//STEP1    DD PGM=DFHTEOF
//STEPLIB  DD DSN=cics.loadlib,DISP=SHR
//SYSPRINT DD SYSOUT=*
//DFHTAPE  DD UNIT=TAPE,LABEL=(,SUL),DSN=log.file,
//            DISP=OLD,VOL=SER=log001
//
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Considerations

Before the description of the actual recovery process, we have listed a number of
issues to consider. Some of these issues may influence your approach to
recovery, and we strongly recommend that you read the remainder of this
section before setting up your recovery JCL.

Advance Preparations

Recovering a lost dataset requires that you are prepared in advance. This means
that CICS Journaling and FSI-RECOV have already been installed and tested,
and that you have Recovery JCL ready before it is needed.

Accumulating Journal Data

The recovery process uses all journal records that were created after the time of
the last VSAM file backup. The journal files themselves may be defined to be
large enough to contain all of the update activity for this period of time, but if
this is not feasible, each time CICS fills a journal file, the journal data must be
archived to another dataset before it is overwritten.

CICS journals can be backed up by FSI-RECOV by using the INPUT JOURNAL
and OUTPUT BACKUP Commands. A companion product, CSI-JMASTER, from
Fantom Systems, Inc, can be used to automatically submit the backup JCL each
time CICS fills a journal file. CSI-JMASTER will also protect your journal data
from being overwritten by CICS prior to the backup completing.

You can use the OUTPUT BACKUP dataset to manage all of your journal
records until they are needed for a VSAM recovery.
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A Typical Failure/Recovery Cycle

A complete cycle of events would often look like this:

1. Backup of VSAM datasets

2. Journaled CICS updates

3. ••••• VSAM Dataset damage •••••

(At this point, the recovery process would begin)

4. Restore VSAM datasets from backup

5. Use FSI-RECOV to re-apply journaled updates

The dataset has now been restored to the condition it was in just before damage
occurred (point 3. above).
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Recovery with Non-journaled Batch Updates

The recovery process gets more extensive if the journals do not include all
updates to the datasets needing recovery. This could happen if non-journaled
batch updates are involved. The cycle of events would look as follows:

1. VSAM Datasets are backed up

2a. Journaled CICS updates

2b. Batch updates (not journaled)

2c. More journaled CICS updates

3. ***** VSAM Dataset damage  *****

4. Restore VSAM datasets from backup

5a. Use FSI-RECOV to re-apply journaled updates from 2a. above

5b. Re-run batch updates

5c. Use FSI-RECOV to re-apply journaled updates from 2c. above.

The dataset has now been restored to the condition it was in just before damage
occurred (point 3. above).

The above process can be simplified by journaling the VSAM updates made by
batch programs. Fantom Systems, Inc. has a companion product, FSI-JOURNAL,
that provides the Batch Journaling function without modification to any of your
application programs. Contact your Fantom Systems product representative for
more information if you have a need for this capability.
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VSAM Share Option 4

If non-journaled updates are allowed to occur parallel with journaled updates
(VSAM share option 4), the value of the journal for recovery purposes is negated,
since it will be impossible to re-apply journaled and non-journaled updates in
the correct sequence. The recovery process must precisely follow the original
sequence of updates.

Even if the batch updates are journaled, the time-stamp on CICS Journal records
is accurate only to one tenth of a second. This is not accurate enough to
guarantee the correct sequencing of updates during Forward Recovery if the
same VSAM records are updated by CICS and batch programs during the same
tenth of a second.

Coordination of Data Dataset Backups and Journal Datasets

The recovery process is based on the concept of re-applying all updates that
occurred after the time of the data file backup, excluding updates that occurred
before the data file backup. The most straight-forward way to ensure that this
takes place is to always backup and reformat the journal file(s) each time the
data files are backed up. In this way, you simply restore the data files(s), and use
all journals created since the backup as input to the recovery process. We
recommend that program CSIRECOV be used to backup your journals using the
INPUT JOURNAL Command to access your CICS journals and OUTPUT
BACKUP Command to generate backups of your VSAM journal records.

Note: A dataset should be closed in CICS while it is being backed up, to
ensure that all updated buffers have been written to the dataset, and to
prevent further updates from taking place during the backup process.
If the dataset remains open in CICS, the dataset will not be in a "known
state" at the time of the backup.

If a journal contains updates for multiple datasets that are backed up at different
times, the time span covered by a given journal dataset may include some
updates which occurred before a dataset backup, and some which occurred after
the backup. In other words, the dataset backups and journal dataset backups
may occur asynchronously.

FSI-RECOV handles this situation by allowing you to specify
INCLUDE/EXCLUDE parameters with starting dates and times, along with
other criteria, for each VSAM dataset to be recovered. This  will cause all journal
records prior to this date and time to be bypassed.
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VSAM Recovery Scenario

If you back up dataset A on Monday, dataset B on Tuesday, dataset C on
Wednesday, and if, on Friday afternoon, someone runs an "initialize disk" job
that wipes out all these datasets, you would follow a process as shown below:

1. Restore each dataset from its latest backup.

2. Modify the recovery job as follows:

a. ADD an INPUT JOURNAL Command for each CICS Journal that was
used to journal the updates for datasets A, B, and C. Note that if the
journal dataset is on the same disk (physical and/or logical) as the
datasets, this would not be possible in some circumstances. If CICS is
still up, you would have to close or switch these journals to back them
up, or else bring CICS down. Include the SORT Operand for each INPUT
JOURNAL Command for which the CICS Journal may have wrapped.

b. ADD an INPUT BACKUP Command for each Journal Backup dataset
containing journal records created after the earliest dataset backup that
is being restored (dataset A: Monday).

c. ADD a SELECT Command using the DATASET, DATE and TIME
keywords to:

• specify dataset A to be recovered from Monday
• specify dataset B to be recovered from Tuesday
• specify dataset C to be recovered from Wednesday

3. Run the recovery job

4. If the dataset errors brought CICS down, bring CICS back up. (If your
system has Emergency Restart, it will back out any transactions that were in-
flight at the time of the error.)

If the damaged datasets did not bring CICS down, just re-open the datasets.
In this case, CICS will not initiate any form of dynamic transaction backout.
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Journal Backup JCL

FSI-RECOV can be used to back up your CICS Journals when journal datasets
are filled, or daily to cover periods between VSAM dataset backups. Any
number of CICS Journals can be backed up at one time. They can be written to
one or multiple Journal Backup datasets depending on the OUTPUT BACKUP
Commands and SELECT Operands provided. The CICS Journal datasets can be
merged into a previous Journal Backup dataset.

The following JCL is an example of how a Journal Backup is specified to FSI-
RECOV:

//backup JOB
//*
//*      BACKUP CICS JOURNAL DATASETS
//*
//step1 EXEC PGM=CSIRECOV
//STEPLIB DD DSN=your.load.lib,DISP=SHR
//dfhj02a DD DSN=your.cics.journal.a,DISP=SHR
//dfhj02b DD DSN=your.cics.journal.b,DISP=SHR
//oldbkup DD DSN=your.backup.name,DISP=SHR
//backup1 DD DSN=your.new.backup.name1,
             DISP=(NEW,CATLG),
             UNIT=TAPE,DCB=BLKSIZE=8192
//backup2 DD DSN=your.new.backup.name2,
             DISP=(NEW,CATLG),
             UNIT=TAPE,DCB=BLKSIZE=8192
//SYSIN   DD *
INPUT JOURNAL(dfhj02a dfhj02b) SORT
INPUT BACKUP (oldbkup)     -
      SELECT ( GE-DATE(-7) )
OUTPUT BACKUP(backup1 backup2)
/*
//
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The Commands and JCL required will vary depending on your needs, the
following points describe the backup JCL shown above:

• The INPUT JOURNAL Command specifies the CICS Journal datasets to be
backed up. The list of DDNAMEs following JOURNAL specifies that two
CICS Journal datasets are to be read in the specified sequence. You can
specify any number of CICS Journal datasets in this list. The SORT Operand
specifies that all records from the specified list of CICS Journals are to be
sorted prior to being backed up. The sort sequence can be overridden via the
FIELD Operand of the SORTOPTION Command. A SELECT Operand can be
added to restrict which journal records are backed up. In this example, all
journal records are kept.

• The INPUT BACKUP Command, without a SORT Operand, specifies that
the CICS Journal datasets are to be merged with a previous Journal Backup
dataset created by FSI-RECOV. The SELECT Operand specifies that all
Journal Backup records that were created more than 7 days ago are to be
automatically purged.

• The OUTPUT BACKUP Command specifies that a Journal Backup dataset is
to be created by FSI-RECOV by merging the sorted CICS Journal datasets
and the selected records from the previous Journal Backup. The two
DDNAMEs following BACKUP specifies that dual Backup datasets are to be
created. A DCB=BLKSIZE=nnnn is required on the DD statements for all
OUTPUT BACKUP datasets.

• This sample job illustrates how FSI-RECOV can be used to archive your
CICS Journal records for any time period desired.
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Recovery JCL

Prototype JCL is provided in Source member CSIRECJ1 and contains 2 steps, as
described below and in the following JCL sample.

Step 1  -  Restoring lost datasets:

In this manual, we have not included instructions on how to do this step
(restoring from backup tape) because no two installations have the same
procedures. As this is a very critical step, however, you will have to be prepared
to selectively restore one or more datasets, when needed.

Step 2  -  Recover VSAM Datasets

Use FSI-RECOV to apply the journaled updates to the dataset(s) being recovered.
The sample jobstream will INPUT two CICS Journals, sorting them into
Filename, Record key, Date and Time sequence, and then merge the sorted
records with three Journal Backups created previously by CSIRECOV.

Depending on circumstances at the time of a failure, you will have to change Job
Step #2 of the prototype JCL in the areas listed below:

• DD(s) for each Journal Backup to be input.

• DD(s) for each CICS Journal to be input.

• DD(s) for each VSAM dataset being recovered.

• Modify the INPUT JOURNAL Command to include all CICS Journals to be
read.

• Modify the INPUT BACKUP Command to include all FSI-RECOV Journal
Backups to be read. Include a separate INPUT BACKUP Command for each
series of backups that covers the same time period (Note: datasets within a
single Command are processed serially, datasets on multiple INPUT
Commands are merged).

• Modify the SELECT Command to include only the DDNAMEs of the
datasets to be recovered and the DATE/TIME period desired. (Refer to the
section on Record Selection for additional options.)
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• DDs for OUTPUT BACKUP datasets need a DCB=BLKSIZE=nnnn.

You will also need to supply program CSIRECOV with Commands and
Operands as shown later in this section.

The following JCL is provided in Source member CSIRECJ1.

//RECOVER JOB
//JOBLIB   DD  DSN=your.load.library,DISP=SHR
//*
//*  STEP 1 - INSERT YOUR DATASET RESTORE JCL HERE
//*
//*  STEP 2 - REAPPLY CHANGES SINCE LAST BACKUP
//STEP2   EXEC PGM=CSIRECOV
//JOURNAL  DD  DSN=your.cics.journal.a,DISP=SHR
//         DD  DSN=your.cics.journal.b,DISP=SHR
//backup1  DD  DSN=your.cics.journal.backup(+0),DISP=SHR
//backup2  DD  DSN=your.cics.journal.backup(-1),DISP=SHR
//backup3  DD  DSN=your.cics.journal.backup(-2),DISP=SHR
//ddname1  DD  DSN=your.vsam.dataset1,DISP=SHR
//ddname2  DD  DSN=your.vsam.dataset2,DISP=SHR
//SORTWK01 DD  UNIT=SYSDA,SPACE=(TRK,(20))
//SORTWK02 DD  UNIT=SYSDA,SPACE=(TRK,(20))
//SORTWK03 DD  UNIT=SYSDA,SPACE=(TRK,(20))
//SYSPRINT DD  SYSOUT=*
//SYSIN    DD  *
  INPUT JOURNAL(journal) SORT
  INPUT BACKUP (backup1 backup2 backup3)
  SELECT FILE(ddname1 ddname2) GE-DATE(yyddd)
  OUTPUT VSAM
/*
//

Note: ddname1 and ddname2 must be the same as the names contained in
your CICS FCT for the datasets being recovered.
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Commands and Operands

Parameter cards must be supplied to program CSIRECOV to specify which
INPUT journals are to be processed and which OUTPUT operations are to be
performed. At least one INPUT Command must be specified. All other
Commands are optional.

Syntax

The syntax of FSI-RECOV's Commands is the same as the one used by the IBM
utility IDCAMS:

• A Command followed by keyword Operands, with the value to be assigned
to a keyword specified in parentheses.

• Blanks or commas are used to separate Operands from the Command and
from other Operands.

• Continuation is specified by coding a dash as the last non-blank on the line
to be continued.

• Comments may appear before, between, and/or after Operands.

• A comment starts with the characters "/*", is ended by the characters "*/",
and may be continued to multiple lines as needed.

In the following instructions, the FSI-RECOV Commands and Operands should
be interpreted as follows:

• UPPER CASE = the exact characters to be entered

• lower case = values to be supplied by you

• boldface/underlined keywords or values = default values

• Vertical bar "|" separates mutually exclusive Operands

• [values enclosed in brackets] are optional

Refer to Appendix A for a more complete description of how to code Commands
and Operands.
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Commands

The Commands that are used in FSI-RECOV are the following:

1. INPUT Defines the input journals, Logstreams, and Journal
Backups to be read by FSI-RECOV.

2. OUTPUT Defines the output destinations for the selected input
records read from the INPUT datasets.

3. SELECT Defines the selection criteria that INPUT records must
meet to be passed to the OUTPUT destinations.

4. SORTOPTION Provides sorting and sequence checking options.

5. ATTRIBUTE Provides special processing needs of individual VSAM
datasets.

Please see the following pages for detailed descriptions of all
Commands/Operands.
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INPUT Command

The INPUT Command is used to specify the source of the journal records to be
used by FSI-RECOV.

Any number of INPUT Commands can be specified. If more than one is
specified, the journal records from each INPUT Command will be merged with
the records from the other INPUT Commands. The merge key is determined by
the FIELDS Operand of the SORTOPTION Command. The default merge key is
Filename, Record key, Date and Time.

Three sources of Input are supported by FSI-RECOV:

INPUT JOURNAL - CICS journal files (standard or SMF format)

INPUT LOGR - CICS Logstreams (CICS Transaction Server)

INPUT BACKUP - Journal Backup files created by FSI-RECOV via the
OUTPUT BACKUP Command or batch journals
created by FSI-JOURNAL.

You will need at least one INPUT Command for each source of journal input.
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How to enter

INPUT JOURNAL(ddname,...) -
1.5|1.6|1.7|2.1|3.1 -
[APPLID(cccccccc)] -
[ATTR(...)] -
[NOREPORTS|REPORTS(ALL(FULL|TOTALS|NONE) -
                    SELECTED(FULL|TOTALS|NONE) -
                   )] -
[SELECT(...)] -
[SORT|NOSORT] -
[TITLE('optional report title')] -
[WRAP|NOWRAP]

INPUT LOGR(ddname) -
LOGSTREAM(logstream.name) -
[ATTR(...)] -
[DELETE|NODELETE] -
[JRNID(nn|99)] -
[NOREPORTS|REPORTS(ALL(FULL|TOTALS|NONE) -
                    SELECTED(FULL|TOTALS|NONE) -
                   )] -
[SELECT(...)] -
[SORT|NOSORT] -
[START(OLDEST|BLOCKID|TIMESTAMP)] -
[STARTBLOCK(startingblockid)] -
[STARTTIME(yyyyddd,hhmmsst)] -
[TITLE('optional report title')] -
[VIEW(ALL|ACTIVE)]

INPUT BACKUP(ddname,...) -
[ATTR(...)] -
[NOREPORTS|REPORTS(ALL(FULL|TOTALS|NONE) -
                    SELECTED(FULL|TOTALS|NONE) -
                   )] -
[SELECT(...)] -
[SORT|NOSORT] -
[TITLE('optional report title')]
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Explanation

BACKUP(ddname,...)
LOGR(ddname)
JOURNAL(ddname,...)

Required. Specifies which source of input is to be
processed via this INPUT Command, and provides a list
of DDNAMEs to be read, one at a time.

Specify JOURNAL if the input is a CICS Journal in
standard or SMF format.

Specify LOGR if the input is a CICS Logstream created
by CICS Transaction Server. The 'ddname' can be any
value you desire, no DD statement is required, and none
is accessed. The Logstream data is retrieved using direct
calls to the OS/390 Logging Facility. The name of the
Logstream to access is provided using the LOGSTREAM
operand.

Specify BACKUP if the input was created by CSIRECOV
by an OUTPUT BACKUP Command or is a Batch
Journal created by FSI-JOURNAL, Fantom Systems'
Batch VSAM Journaling system.

1.5|1.6|1.7|2.1|3.1

Only used for INPUT JOURNAL. Specifies the CICS
release that created the journal.

CICS 1.5 and CICS 1.6 created the same format journal,
therefore either value can be specified.

Journals created by CICS 1.7 and above are NOT the
same as CICS 1.5 and 1.6 journals.

If the wrong value is specified here, the wrong Record
keys will be extracted from the CICS Journal causing
incorrect sorting and eventually, message FSIRECOV-
56.

An attempt will be made by FSI-RECOV to detect if this
value is incorrectly specified, but unfortunately this
cannot be done until the VSAM datasets are being
recovered.
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This Operand is not required and is not used by FSI-
RECOV if SMF format journals are used because the
CICS release is recorded in the SMF header.

APPLID(cccccccc)

Only used for INPUT JOURNAL. Allows the
specification of a CICS APPLID to be included with each
Journal Backup record created from the INPUT
Command. This allows selection based on originating
APPLID.

The CICS APPLID is NOT available directly from a
standard CICS journal however, it is available from an
SMF format CICS journal. Any value specified here will
override the APPLID found in the SMF journal.

ATTR(...)

Allows the specification of VSAM dataset attributes that
are unique to journal records read from this INPUT
Command.  Specification of VSAM filename(s) with
attributes via this Operand will COMPLETELY
OVERRIDE any attributes specified via the ATTRIBUTE
Command for the same VSAM filename(s).

The NEWNAME attribute can be used on INPUT
Commands to change the names of specified VSAM
datasets prior to being sorted and passed to the
OUTPUT Commands. Refer to the "ATTRIBUTE
Command" on page 79 for complete format and rules for
attribute usage.

DELETE|NODELETE

Only used for INPUT LOGR. Specifies that all active
Logstream records, up to the last active block read by
this jobstream, are to be marked as deleted once all
OUTPUT processing has been completed.

JRNID(nn|99)

Only used for INPUT LOGR. Allows the specification of
a CICS journal id to be included with each Journal
Backup record created from the INPUT Command. This
allows selection based on originating JID.

This operand has been provided to maintain
compatibility with journals created by older CICS
systems, and journal backups created by FSI-JOURNAL.
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LOGSTREAM(logstream.name)

Only used for INPUT LOGR. This required operand
provides the name of the Logstream to be accessed.

NOREPORTS|REPORTS(ALL(FULL|TOTALS|NONE)
                   SELECTED(FULL|TOTALS|NONE)
                  )

Specifies the types of summary reporting that FSI-
RECOV is to generate for each INPUT Command.

ALL Specifies the format of the Summary
Report showing statistics for "all" input
records.

SELECTED Specifies the format of the Summary
Report showing statistics for "selected"
input records.

FULL Specifies that a full Summary Report is
to be generated, with statistics for input
records from each VSAM dataset.

TOTALS Specifies that a Summary Report is to be
generated, with only the totals for the
input records. Individual VSAM dataset
statistics will not be generated.

NONE Specifies that no Summary Report is to
be generated.

Specifying NOREPORTS is the same as specifying:

REPORTS(ALL(NONE) SELECTED(NONE))

Refer to section "Reports generated by CSIRECOV" on
page 83 for more information.

SELECT(...)

Allows the specification of selection criteria that are
unique to journal records read from this INPUT
Command. Refer to the "SELECT Command" on page 62
for complete format and rules for SELECT Operands.

FSI-RECOV will automatically select all VSAM journal
records found in the specified INPUT sources unless
specifically excluded via the SELECT Operand or
Command.
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SORT|NOSORT

Specifies whether or not the selected journal records
from this INPUT Command are to be sorted prior to
being merged with selected records from other INPUT
Commands and passed to the OUTPUT Commands.
Refer to the "SORTOPTION Command" on page 72 for
rules on when SORT should or must be specified.

START(OLDEST|BLOCKID|TIMESTAMP)

Only used for INPUT LOGR. This operand specifies
where processing should begin in the Logstream.

OLDEST Specifies that processing is to begin with
the oldest 'active' Logstream block.
(Note that Logstream blocks are not
necessarily in chronological order as
created by CICS Transaction Server!)
This is the default.

BLOCKID Specifies that processing is to begin with
the first Logstream block with a blockid
greater than or equal to the value
specified via the STARTBLOCK
operand.

TIMESTAMP Specifies that processing is to begin with
the first Logstream block with a local
timestamp greater than or equal to the
value specified via the STARTTIME
operand.

STARTBLOCK(startingblockid)

Only used for INPUT LOGR. This operand is required if
START(BLOCKID) is specified. This operand specifies
the Logstream blockid where processing should begin.
The value for the blockid is specified as a hexadecimal
value. FSI-RECOV generates a line in the report
generated for each INPUT LOGR showing the range of
blockids that have been processed.

STARTTIME(yyyyddd, hhmmsst)

Only used for INPUT LOGR. This operand is required if
START(TIMESTAMP) is specified. This operand
specifies the date and time where the Logstream
processing should begin. Refer to sections "Coding Date
Operands" on page 144, and "Coding Time Operands"
on page 144, for valid date and time formats.
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TITLE('optional report title')

Specifies an optional report title (85 characters max) to
appear on the Summary Total reports created for this
INPUT Command. Without this title, the total reports
can only be identified by DDNAMEs, and by the relative
position of this INPUT Command within ALL INPUT
Commands.

VIEW(ALL|ACTIVE)

Only used for INPUT LOGR. This operand specifies
what types of records should be accessed from the
Logstream.

ALL Specifies that all Logstream records are
to be accessed, even those that are
marked for deletion.

ACTIVE Specifies that only the active records are
to be accessed. Logstream records
marked for deletion are ignored.

WRAP|NOWRAP

Only used for INPUT JOURNAL. Specifies whether or
not processing will extend beyond the "current" set of
journal records on a particular CICS Journal Extent.

The default is NOWRAP which means that FSI-RECOV
will stop reading from a CICS Journal when it finds a
Date/Time that is less than the previous journal record.

If you specify WRAP, FSI-RECOV will read all records
from the CICS Journal, ignoring drops in Date/Time.

If you have "Single-Extent" CICS Journals that have the
possibility of wrapping, you should specify WRAP.

You must specify WRAP on all INPUT JOURNAL
Commands that point to concatinated DD statements, or
point to a Generation Data Group (GDG). If you don’t
specify WRAP in these cases, if one of the datasets in the
GDG or concatination is empty, the input operation will
cease.



FSI-RECOV/MVS INSTALLATION AND OPERATIONS GUIDE

Using FSI-RECOV (OUTPUT Command) Page 55

OUTPUT Command

The OUTPUT Command is used to specify the destination of each of the journal
records selected from the INPUT Commands. Any number of OUTPUT
Commands can be specified. If more than one is specified, each selected journal
record from each INPUT Command will be directed to the destination defined
by each OUTPUT Command, subject to any OUTPUT selection criteria.

Three types of Output destinations are supported by FSI-RECOV:

OUTPUT VSAM - UPDATED VSAM file(s). This is used for
forward/backout recovery of VSAM datasets.

OUTPUT BACKUP - Journal Backup files containing VSAM journal
records to be saved for a future INPUT BACKUP
Command.

OUTPUT PRINT - Detail listing of selected journal records.
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How to enter

OUTPUT BACKUP(ddname1 [ddname2]) -
[FORMAT(SHORT|LONG|REDUCED)] -
[NULLFILE(RC(0|nnn) NOEOF|EOF)] -
[NOREPORTS|REPORTS(FULL|TOTALS|NONE)] -
[SELECT(...)] -
[TITLE('optional report title')]

OUTPUT PRINT(SYSPRINT|ddname) -
[ATTR(...)] -
[FIELDS(...)] -
[DATA(32767)|NODATA] -
[KEYS(256)|NOKEYS] -
[NOREPORTS|REPORTS(FULL|TOTALS|NONE)] -
[SELECT(...)] -
[TITLE('optional report title')]

OUTPUT VSAM -
[ATTR(...)] -
[UPDATE|NOUPDATE] -
[FORCE|NOFORCE] -
[BACKOUT|NOBACKOUT] -
ERRORS|NOERRORS( -
                 [PRINT(SYSPRINT|ddname)] -
                 [DATA(32767)|NODATA] -
                 [KEYS(256)|NOKEYS] -
                 [SELECT(...)] -
                ) -
[NOREPORTS|REPORTS(FULL|TOTALS|NONE)] -
[SELECT(...)] -
[TITLE('optional report title')]
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Explanation

VSAM
PRINT(SYSPRINT|ddname)
BACKUP(ddname1 [ddname2])

Required. Specifies which type of output destination is
to be used for this OUTPUT Command.

For OUTPUT BACKUP, ddname1 is required and
provides the DDNAME to be used to write to the output
dataset.

ddname2 can also be supplied to provide a 'mirror'
image output.

For OUTPUT PRINT, specify the ddname of the printer
to which the selected journal records should be sent.  If
omitted, SYSPRINT is used.

For OUTPUT VSAM, the PRINT keyword can be
specified within the ERRORS keyword to cause the
VSAM error report to be printed on a specific printer. If
omitted, the error report will be printed on SYSPRINT.

ATTR(...)

Allows the specification of VSAM dataset attributes that
are unique to journal records sent to this OUTPUT
Command.  Specification of VSAM filename(s) with
attributes via this Operand will COMPLETELY
OVERRIDE any attributes specified via the ATTRIBUTE
Command for the same VSAM filename(s).

Refer to the ATTRIBUTE Command on page 79 for
complete format and rules for attribute usage.

FIELDS(...)

Only used for OUTPUT PRINT Commands. Allows the
specification of a list of field names to be included in the
journal detail report. The fields will be printed in the
order specified.
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The following field names can be specified:

FILENAME VSAM dataset name

KEY record key field (first 16 bytes)

KEYL record key length

DATE Date activity occurred

TIME Time activity occurred

TRAN CICS Tran ID

TERM CICS Term ID

TASK CICS task number

FUNC CICS file control function

RECL record length

JBLK Journal block number

JREC Journal record number in block

JID Journal ID

APPLID CICS APPLID

SRCE Source of journal record
"FC" CICS VSAM
"BJ" FSI-JOURNAL

REC# Relative record of the selected records
being output from FSI-RECOV

The default printed report will contain:

FIELDS ( -
REC# -
FILENAME -
DATE -
TIME -
TERM -
TRAN -
TASK -
FUNC -
RECL -
KEYL -
KEY -

     )
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FORMAT(SHORT|LONG|REDUCED)

Only used for OUTPUT BACKUP. Specifies the backup
record format to be generated.

The default is SHORT, which will generate the smallest
records without requiring both "before" and "after"
images.

FORMAT(REDUCED) will generate journal backup
records that contain only the "differences" between the
"before" and "after" images. This options requires that
both "before" and "after" images are journaled, and the
the input is SORTED using the standard FSI-RECOV
sorting sequence. If you specify REDUCED, and the
input is not sorted, or both "before" and "after" images
are not present, FSI-RECOV will generate a
FORMAT(SHORT) journal backup.

If you intend to read the FSI-RECOV backup files by
COBOL application programs, you may want to specify
FORMAT(LONG).

Refer to Appendix B for the formats generated by each
option.

NULLFILE(RC(0|nnn) NOEOF|EOF)

Only used for OUTPUT BACKUP. Specifies the actions,
if any, that FSI-RECOV should take when no input
records have been selected for output.

RC FSI-RECOV can set a special Jobstep
Return/Condition Code. By default, no
Return Code will be set. If more than one
OUTPUT BACKUP has been specified with
the RC option, and more than one OUTPUT
BACKUP is empty, when FSI-RECOV
completes its processing, it will return to
MVS with the largest of the RC values.

EOF FSI-RECOV can force an end-of-file. If
NOEOF is specified, or allowed to default,
FSI-RECOV will not open an output file
unless at least one record will be written to
it.
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NOREPORTS|REPORTS(FULL|TOTALS|NONE)

Specifies the type of summary reporting that FSI-
RECOV is to generate for each OUTPUT Command.

FULL Specifies that a full Summary Report is
to be generated, with statistics for
output records from each VSAM
dataset.

TOTALS Specifies that a Summary Report is to be
generated, with only the totals for the
output records. Individual VSAM
dataset statistics will not be generated.

NONE Specifies that no Summary Report is to
be generated.

Specifying NOREPORTS is the same as specifying
REPORTS(NONE)

Refer to section "Reports generated by CSIRECOV" on
page 83 for more information.

SELECT(...)

Allows the specification of selection criteria that are
unique to this OUTPUT Command. The SELECT
Operand can also be specified within the ERRORS
specification to select which VSAM errors should cause
journal records in error to be printed. Refer to the
SELECT Command on page 62 for complete format and
rules for SELECT Operands.

TITLE('optional report title')

Specifies an optional report title (85 character max) to
appear on the Summary Total reports created for this
OUTPUT Command.  This title is also used for the
journal record list produced by an OUTPUT PRINT
Command and any error report produced by an
OUTPUT VSAM Command. Without this title, the
reports can only be identified by the DDNAMEs, and by
the relative position of this OUTPUT Command within
ALL OUTPUT Commands.

DATA(32767)|NODATA

Specifies the maximum number of bytes of journal
record data to be printed.
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For OUTPUT PRINT, the default is NOT to print the
journal data records.

For the ERRORS keyword within the OUTPUT VSAM,
the default is to print the full journal data records.

KEYS(256)|NOKEYS

Specifies the maximum number of bytes of journal data
record keys to be printed.

For OUTPUT PRINT, the default is to print the first 16
bytes of each record key.

For the ERRORS keyword within the OUTPUT VSAM,
the default is to print the full record key.

ERRORS|NOERRORS

Only used for OUTPUT VSAM. Specifies whether or not
to print journal data records that cannot be processed
due to an error such as 'no record found'. Specify
NOERRORS if you do not want errors printed. The
following keywords can be specified as options of the
ERRORS keyword to further qualify the error printing:

PRINT(SYSPRINT|ddname) - directs the error printing
to a specific printer.

DATA(32767)|NODATA - specifies whether or not to
dump the data record in error.

KEYS(256)|NOKEYS - specifies whether or not to dump
the data record key in error.

SELECT(...) - Provides selection criteria for determining
which errors should be printed.  Refer to the SELECT
Command on page 62 for complete format and rules for
SELECT Operands.

FORCE|NOFORCE
BACKOUT|NOBACKOUT
UPDATE|NOUPDATE

Only used for OUTPUT VSAM Commands. Provides
global defaults for the FORCE, BACKOUT and
UPDATE VSAM dataset attributes for any VSAM
dataset for which these attributes were NOT supplied
via the ATTRIBUTE Command or Operand. Refer to the
ATTRIBUTE Command on page 79 for complete format
and rules for using these attributes.
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SELECT Command

The SELECT Command is used to specify the criteria to be met to have VSAM
journal records selected from one or more of the specified INPUT Commands
and sent to one or more of the specified OUTPUT Command destinations.

FSI-RECOV will automatically select all VSAM journal records from all specified
INPUT sources unless specifically excluded via the SELECT Command or
Operand.

Selection criteria can be specified in any of several places within FSI-RECOV and
will have different results for each location:

SELECT Command - As a Command, journal records from
every INPUT Command must 'match' the
selection criteria to be selected for output
processing.

INPUT Command Operand - Only journal records from the INPUT
Command containing the SELECT
Operand must 'match' the selection
criteria to be selected for output
processing. They must also 'match' the
SELECT Command.

OUTPUT Command Operand - After all Input selection is performed and
required input is sorted, output selection
can be specified to limit output to
specified OUTPUT Command
destinations.

Input journal records that do not match
any of the OUTPUT Command SELECT
Operands will be dropped by FSI-RECOV
prior to sorting.
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How to enter as a Command

SELECT selection-criteria-Operands

How to enter as an Operand on an INPUT or OUTPUT Command

INPUT . . .  SELECT ( selection-criteria-Operands )
OUTPUT . . .  SELECT ( selection-criteria-Operands )

How to enter selection-criteria-Operands

format 1 - field1(list1) [field2(list2) ...]
format 2 - EXCLUDE( field1(list1) [field2(list2) ...] )… -

[INCLUDE( field3(list3) [field4(list4)...] ) …]
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Explanation

The 'field(list)' Operands represent the names of the journal fields to test and
data to be compared.

Field name Keywords:

DATASET(string ...) VSAM dataset name (1 - 8 characters)
TRANID(string ...) Tran ID (1 - 4 characters)
TERMID(string ...) Term ID (1 - 4 characters)
DATETIME(yyddd, hhmmsst) Compares the Date and Time created against

the specified values. The Times are only
compared if the Dates are equal. Only a single
Date and Time can be specified for this
Keyword.

DATE(number ...) Date created (yyddd or yy/ddd)
TIME(number ...) Time created (hhmmsst or hh:mm:ss.t)
TASK(number ...) Task number
FUNC(string ...) Function (2 characters)

'RO' - read
'RU' - read for update
'WN' - write new (add)
'WU' - write update
'WD' - write delete

JID(number ...) Journal ID (01 - 99)
APPLID(string ...) APPLID from INPUT Command

(1 - 8 characters)
KEYL(number ...) Record key length (1 - 256)
KEY(string ...) Record key
RECL(number ...) Record length (1 - 32767)
RECORD(string ...) Record data
JBRECL(number ...) Journal backup record length
JBREC(string ...) Journal backup record format
SRCE(string ...) Source of journal record (2 characters)

'FC' - VSAM from CICS
'BJ' - VSAM from FSI-JOURNAL

VSAMFUNC(string ...) VSAM function causing error (see below)
VSAMSTAT(string ...) VSAM error description (see below)
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Field name Relational Operators:

Field name keywords can be prefixed by a 'relational operator' to change the
meaning of a 'match' with  the strings or numbers in the specified list.

EQ-field(...) (default) match if field is equal to any one value in list
NOT-field(...) match if the field is equal to NONE of the values in list
NE-field(...) match if the field is not equal to the string or number
GT-field(...) match if the field is greater than the string or number
GE-field(...) match if the field is greater than or equal to the string or

number
LT-field(...) match if the field is less than the string or number
LE-field(...) match if the field is less than or equal to the string or

number

Format 1 Selection criteria:

• Any number of 'field(list)' Operands can be specified.

• If more than one 'field(list)' Operand is specified, ALL fields must be
'matched' for the journal record to be selected.

Format 2 Selection criteria:

• One or more format 1 selection criteria lists can be combined under
'INCLUDE' and/or 'EXCLUDE' Operands.

• Any number of INCLUDE and/or EXCLUDE Operands can be used, in any
sequence. They are processed in the sequence specified.

• If only EXCLUDE Operands are specified, then all journal records are
selected unless specifically excluded. If one or more INCLUDE Operands are
specified, then NO journal records are selected unless at least one INCLUDE
Operand is 'matched'.
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(list) formats and rules:

• Selection 'lists' can contain any number of data values to be tested against
the journal record 'field'. If more than one value is specified, 'matching' any
ONE value 'matches' the list.

• Data values can be 'numbers' or 'strings' depending on the 'field' being used.
Refer to the "Field name Keyword" list above.

• Any or all data values within a 'field' list can be qualified by specifying a
'format 2' selection criteria.

field1( value1 (INCLUDE ( field (list) …) …) value2 …)

If 'value1' matches the test for 'field1' then the format 2 selection criteria
specified following value 1 will be tested, and if that selection criteria
'matches', then the 'field1' list is 'matched'. If the format 2 selection criteria
for 'value1' does NOT match, then 'value1' is considered NOT a match and
'value2' will then be tested.

Format 2 selection criteria can be nested up to a limit of 30 '(' from the start of
the Command containing the select Operand(s).

Rules for numbers as values:

• 'numbers' cannot contain commas or periods, but can be preceded by a '+' or
'-'. (See special rules for DATE and TIME values.)

• 'numbers' must be specified in the exact format defined for the 'field' being
used. Refer to the "Field name Keyword" list above.

Rules for DATE and TIME keyword numbers:

Dates can be specified as:

yy/ddd          (must be entered as 6 characters, 99/001)
yyyy/ddd     (must be entered as 8 characters, 2000/001)
yy/mm/dd  (must be entered as 8 characters, 99/01/01)
yyyy/mm/dd (must be entered as 10 characters, 2000/01/01)
+n
-n

If the value is preceded by either a '+' or '-' it is assumed to be an adjustment
from the 'current' system date.

If the year is specified as 'yy', the century is assumed to be the century of the
current system date.
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Example - if today is 2000/01/11 and DATE(-10) is entered, then
DATE(2000/01/01) is used. If DATE(-1/000) is entered, then
DATE(1999/01/11) is used.

If the year is entered as 'yy', the current century is assumed.

Times can be specified as either:

hh:mm
hh:mm:ss

Times are assumed to be 24 hour (military) time.

Rules for strings as values:

• 'strings' can be any character string. If it contains any blanks, commas,
quotes or parenthesis, enclose the string in single quotes.  If the string
contains any quotes, specify them as (2) single quotes.

• 'strings' can contain special 'generic' operators.

   '*' represents ANY number of characters.

   '+' represents ANY single character.

If you need to specify a string with an '*' or '+' and you want to test for those
characters, specify the string as - C'string'.

• 'strings' can be specified as hexidecimal values - X'hhhhhhhh'.

• 'strings' can be specified such that they represent a portion of the Journal
'field' by specifying them in the following format:

   string/offset/length

where 'offset' is the number of bytes from the start of the 'field', relative to
zero, and 'length' is the number of bytes to be tested.  If only 'offset' is
specified, the length of the 'string' is used for 'length'.
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Special Fields VSAMSTAT and VSAMFUNC:

Two special fields 'VSAMSTAT' and 'VSAMFUNC' have been provided to allow
special selection processing at the 'ERRORS' Operand of the OUTPUT VSAM
Command.  These fields will NOT test properly if used for selection in any other
Commands.

These fields can be used to test for certain error conditions that you may not
want to have printed. An example is 'DUPLICATE RECORD' during an ADD,
which can occur if application programs do not issue a READ prior to
attempting the add.

VSAMSTAT can be tested for any of the following strings:

'DUPLICATE RECORD'
'NOT FOUND'
'WRONG RBA FOR WN'
'VSAM SYSTEM ERROR'

VSAMFUNC can be tested for any of the following strings:

'RO' - read
'RU' - read for update
'WN' - write new (add)
'WU' - write update
'WD' - write delete
'LDRD' - empty dataset access

The required combinations of VSAMSTAT and VSAMFUNC can be determined
by running a sample OUTPUT VSAM with the NOUPDATE option and
checking the "VSAM Output Error" report for the error conditions that you may
not care to see in a production recovery.
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Abbreviations and Alias names:

Many of the keywords and field names used in the SELECT Command can be
entered in more than one format.  The following table provides the standard
name along with all of the variations:

Keyword Variations
DATASET FILE
EXCLUDE X, E
INCLUDE SELECT, S, I
KEY RIDFLD
KEYL KEYLENGTH
RECL RECLENGTH
RECORD REC
SELECT INCLUDE, S, I
TASK TASKID
TERMID TERM
TRANID TRAN, TRANSID
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SELECT Command Examples:

Assume that CICS datasets 'FILEA', 'FILEB' and 'FILEC' are to be recovered
except for the 'FILEC' activity created by CICS Tran IDs 'XXXX', 'YYYY' and
'ZZZZ'.  Only updates made on or after 2000/001 and before 2000/004 at
12:01:00.0 are to be selected.

Each of the following examples will produce the same result:

EXAMPLE 1

SELECT -
INCLUDE( -
        GE-DATE(2000/001) -
        LE-DATETIME(2000/004, 1201000) -
        DATASET(FILEA -
                FILEB -
                FILEC(EXCLUDE(TRANID(XXXX YYYY ZZZZ))) -
               ) -
       )

EXAMPLE 2

SELECT -
INCLUDE( -
        GE-DATE(2000/001) -
        LE-DATE(2000/003 -
                2000/004(INCLUDE(LE-TIME(1201000)))) -
        DATASET(FILEA -
                FILEB -
                FILEC(EXCLUDE(TRANID(XXXX YYYY ZZZZ))) -
               ) -
       )
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EXAMPLE 3

SELECT -
EXCLUDE( -
        DATASET(FILEC) -
        TRANID(XXXX YYYY ZZZZ) -
       ) -
EXCLUDE( -
        EQ-DATE(2000/004) -
        GT-TIME(1201000) -
       ) -
INCLUDE( -
        GE-DATE(2000/001) -
        LE-DATE(2000/004) -
        DATASET(FILEA FILEB FILEC) -
       )
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SORTOPTION Command

The SORTOPTION Command is used to specify the sequence of journal records,
and to tailor the parameters that are passed to your installation's sort program.
The SORTOPTION Command can also be used to force all input datasets to be
sorted.

Only one SORTOPTION Command can be specified. If more than one is
specified, an error will be generated.

The FIELD Operand of the SORTOPTION Command can be specified to control
the sequence for sorting and sequence checking. The default sequence used by
FSI-RECOV is:

• Dataset
• Record key
• Date created
• Time created
• CICS Journal Block number
• CICS Journal Record number within block

The SORTOPTION Command is primarily used to provide options to be used
for sorting and sequence checking.

Unless the SORTALL Operand is specified, it does NOT cause sorting to occur.
To specify sorting for individual input datasets, refer to the SORT Operand of
the INPUT Command.

When to use SORT

Sorting in default sequence is REQUIRED in the following situations ...

• When the BACKOUT or NOUPDATE attribute options are specified.

• When the FORMAT(REDUCED) Operand is specified.

• When your journals are a wrap-around type.

• When you are merging inputs via multiple INPUT Commands.

• Any time that you cannot be sure that the journal data being read is in at
least chronological sequence.
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Sorting by the default sequence will usually improve recovery performance
because FSI-RECOV will only update the VSAM datasets once for each record
key change. Therefore, if you have a dataset with many updates to the same
records, specifying the SORTOPTION SORTALL Command or the SORT
Operand on the INPUT Command(s) will reduce the number of VSAM I/Os.

How to enter

SORTOPTION -
[SORTALL] -
[DEFAULT|CHRONO|AIX] -
[FIELDS(...)] -
[MAXKEY(232|n)] -
[WORK(DA|string)] -
[SORTRECL(8192|n)] -
[RECORDPARM('string')] -
[SORTPARM('string')] -
[NOREPORTS|REPORTS(ALL(FULL|TOTALS|NONE) -
                    SELECTED(FULL|TOTALS|NONE) -
                   )] -
[SEQERROR( -
         [STOP(n)|NOSTOP] -
         [PRINT(0|n)] -
        )]

Explanation

SORTALL

Specifies that all selected journal records from ALL
INPUT Commands are to be sorted.  If omitted, only the
selected journal records from INPUT Commands
containing the SORT Operand will be sorted.
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DEFAULT|CHRONO|AIX

Specifies the sequence that FSI-RECOV will use for the
sort. This Operand is ignored if the FIELDS Operand is
also specified.

DEFAULT This is used for the default sort
sequence, which is valid for a standard
VSAM recovery:

• Dataset name
• Record key
• Date created
• Time created
• CICS Journal Block number
• CICS Journal Record number within

block.

AIX
CHRONO Either of these names should be

specified if you want to perform a
recovery in chronological sequence.

This is required if you are performing a
recovery that includes updates via an
Alternate Index Path:

• Date created
• Time created
• CICS Journal Block number
• CICS Journal Record number within

block
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FIELDS(...)

Allows the specification of a list of field names which
represent the desired sorting sequence. Sequence
checking and merging of multiple INPUT datasets will
be based on this sequence. If SORT is specified for any
INPUT datasets, the field names specified here will
control the sort parameter that is passed to your
installation's sort package.

The following field names can be specified:

FILENAME VSAM dataset name

KEY record key field (first 16 bytes)

KEYL record key length

DATE Date activity occurred

TIME Time activity occurred

TRAN CICS Tran ID

TERM CICS Term ID

TASK CICS task number

FUNC CICS file control function

RECL record length

JBLK Journal block number

JREC Journal record number in block

JID Journal ID

APPLID CICS APPLID

SRCE Source of journal record
"FC" CICS VSAM
"BJ" FSI-JOURNAL

FSI-RECOV will automatically append fields DATE,
TIME, JBLK and JREC to the FIELDS list if you do not
specify them. These fields are required to uniquely
identify sort record segments created as a result of the
SORTRECL Operand.
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The default sort sequence is:

FIELDS ( FILENAME -
KEY -
DATE -
TIME -
JBLK -
JREC )

MAXKEY(232|n)

Specifies the maximum VSAM key length to allow for in
the sort key.  This Operand is only needed if you have
VSAM datasets with keys greater than 232 bytes.  This
value was chosen because it results in a sort key size of
256 bytes which is the maximum allowed with the IBM
sort package. If you are using the IBM sort and have
VSAM keys greater than 232 bytes long, sorting will not
be exact, and the BACKOUT and NOUPDATE functions
cannot be used.

WORK(DA|string)

Specifies a string of characters to be used as an override
value for the "WORK=" Operand of the SORT parameter
that is internally generated by FSI-RECOV. Check your
SORT manual to determine what to use for this
Operand. The default is:

WORK=DA

The maximum length string allowed is 16 bytes.

SORTRECL(8192|n)

This value is used to limit the length of the records
passed to your SORT package. If any journal records
exceed this length, they will be passed to SORT in
segments which are re-assembled by FSI-RECOV before
being processed by any OUTPUT Commands.

The minimum value allowed is 1000. The maximum is
only limited by your sort package. Normally the
maximum will be 32767 or the track capacity of your
disk.
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RECORDPARM('string')

Allows the specification of a complete replacement for
the RECORD Command internally generated by FSI-
RECOV and passed to your sort package. For CKD sort
work devices, the record length parameter passed to
SORT must not exceed the track capacity.  These limits
are based on the requirements of IBM's SM2 sort
program. Other vendors' sort programs may have
different limits. If you do not specify this parameter, the
default is:

RECORD TYPE=V,LENGTH=nnnnn

where "nnnnn" is the value specified in the SORTRECL
Operand. If you specify a different length value here,
you should also provide the length via the SORTRECL
Operand. The maximum length string allowed is 256
bytes.

SORTPARM('string')

Allows the specification of a complete replacement for
the SORT Command internally generated by FSI-
RECOV and passed to your sort package. You may need
to also specify the FIELD Operand to provide the proper
sequence checking. The default is:

SORT
FIELDS=(7,10,A,19,232,A,275,18,A),
FORMAT=CH,WORK=DA

The maximum length string allowed is 256 bytes.

NOREPORTS|REPORTS(ALL(FULL|TOTALS|NONE)
                   SELECTED(FULL|TOTALS|NONE)
                  )

Specifies the types of summary reporting that FSI-
RECOV is to generate as a result of any input records
that are sorted.

ALL Specifies the format of the Summary
Report showing statistics for "all" sorted
records.

SELECTED Specifies the format of the Summary
Report showing statistics for "selected"
sorted records. The sorting process can
cause records to be dropped if they are
determined to be duplicates.
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FULL Specifies that a full Summary Report is
to be generated, with statistics for sorted
records from each VSAM dataset.

TOTALS Specifies that a Summary Report is to be
generated, with only the totals for the
sorted records. Individual VSAM
dataset statistics will not be generated.

NONE Specifies that no Summary Report is to
be generated.

Specifying NOREPORTS is the same as specifying:

REPORTS(ALL(NONE) SELECTED(NONE))

Refer to section "Reports Generated by FSI-RECOV" for
more information.

SEQERROR(...)

Allows the specification of options to be used by FSI-
RECOV in handling sequence errors (not in the sorting
sequence defined by FIELDS above). The default is to
display message FSIRECOV-32 and terminate
processing. The STOP and PRINT keywords can be used
to alter that processing.

STOP(n)|NOSTOP

Sub-Operand of SEQERROR keyword. Allows the
specification of whether or not to stop processing if an
input sequence error is detected. You can optionally
specify how many sequence errors you will accept
before stopping, by providing the count as a sub-
Operand of the STOP keyword. The default will be NOT
to stop on sequence errors if only one INPUT Command
is specified, and no OUTPUT VSAM Commands are
specified. If more than one INPUT Command or any
OUTPUT VSAM Commands are specified, the default
will be to stop on the first sequence error (eg. STOP(1) ).

PRINT(0|n)

Sub-Operand of SEQERROR keyword. Allows you to
specify how many sequence errors should be printed.
The first (nnn) errors will be printed. This Operand will
only function correctly if the STOP keyword has a count
equal to or greater than the PRINT count. The printing
will be accomplished by generating message
FSIRECOV-32 on SYSPRINT.
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ATTRIBUTE Command

The ATTRIBUTE Command is used to specify optional processing options for
individual VSAM datasets. These options can be supplied via an ATTRIBUTE
Command, which will apply to all INPUT and OUTPUT Commands, or they can
be supplied via ATTR Operands of individual INPUT and/or OUTPUT
Commands.

Any VSAM dataset attributes supplied via the ATTR Operand of an INPUT or
OUTPUT Command will COMPLETELY OVERRIDE all attributes specified via
the ATTRIBUTE Command for the same VSAM dataset name(s).

How to enter as a Command

ATTRIBUTE ddname1[/password](attribute-Operands) -
[ ddname2[/password](attribute-Operands)             ]

How to enter as an Operand on an INPUT or OUTPUT Command

ATTRIBUTE ( -
  ddname1[/password](attribute-Operands) -
[ ddname2[/password](attribute-Operands) ... - ]
          )

How to enter attribute-Operands

[FIXED|VARIABLE] -
[EMPTY] -
[UPDATE|NOUPDATE] -
[FORCE|NOFORCE] -
[BACKOUT|NOBACKOUT] -
[NEWNAME(cccccccc)] -
[DELETE(offset,string)] -
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Explanation:

ddname

VSAM dataset name to which the attribute Operands
apply. This must be the same as the name being used in
the CICS File Control Table (FCT), but it is not checked
by FSI-RECOV.

password

VSAM Dataset Password. Only required for OUTPUT
VSAM Commands.

FIXED|VARIABLE

Only used by OUTPUT VSAM Commands. Specifies
whether the VSAM dataset has been defined in the CICS
File Control Table (FCT) as fixed or variable format.
This determines whether or not the CICS Journal records
have been prefixed by an 'LLBB' field.  If this Operand is
omitted, FSI-RECOV will attempt to automatically
determine whether the 'LLBB' field is present. In rare
situations, FSI-RECOV will be unable to determine the
correct format. This will cause most of the OUTPUT
VSAM processing to be rejected in error due to wrong
record lengths, or 'NO RECORD FOUND' conditions. If
this occurs, you must determine from your CICS FCT
which of these options to specify.

EMPTY

Only used by OUTPUT VSAM Commands. Specifies
whether the VSAM dataset has been defined in the CICS
File Control Table (FCT) as an 'empty' or 'reusable'
dataset. This will cause FSI-RECOV to open the VSAM
dataset in output only mode with the reset option to
delete any existing records. When the first non-add
journal record is encountered, the VSAM dataset will
automatically be closed and re-opened in update mode.

If this Operand is omitted, the dataset will automatically
be placed in 'output only' mode if it is determined that
the dataset is already EMPTY. Otherwise, it will be
opened in update mode.
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UPDATE|NOUPDATE

Only used by OUTPUT VSAM commands. Specifies
whether the VSAM dataset should be updated by FSI-
RECOV. If NOUPDATE is specified, a simulation run
will be made to determine if any errors would occur if
the VSAM datasets were updated. FSI-RECOV must be
able to open the VSAM datasets with update intent, to
determine the type of datasets, and to verify certain
functions. The input must be SORTED if this option is
selected.

FORCE|NOFORCE

Only used by OUTPUT VSAM Commands. Specifies
whether or not FSI-RECOV should attempt to correct
errors encountered during the recovery process. If
FORCE is specified, the following correction functions
will be performed:

• If a CICS 1.7 journal is input with a 1.5 or 1.6
keyword on the INPUT JOURNAL Command, the
proper key value will be extracted for 'WD'
functions, however, the records will NOT be in the
correct sort sequence which could cause problems
for the BACKOUT and NOUPDATE attribute
options.

• An error message will not be printed when an add
to an ESDS dataset results in an RBA that is different
than the RBA found in the CICS Journal record.

• A 'duplicate record' error on an add will be
converted to an update.

• A 'no record found' error on an update will be
converted to an add.

• A 'no record found' error on a delete will not
generate an error.
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BACKOUT|NOBACKOUT

Only used by OUTPUT VSAM Commands. Specifies
whether FSI-RECOV should be in a 'forward' or
'backward' recovery mode. If BACKOUT is specified,
FSI-RECOV will use the "RU" (read for update, or
"before" image) journal records created by CICS to back
out or "undo" the changes made to VSAM records. This
is not the same as Dynamic Transaction Backout, and
cannot be used to back out the activity of 'in-flight'
transactions after a CICS abend unless YOU can
determine through SELECT parameters which journal
records to use for the backout. The journal input must be
SORTED in the default sequence if this option is
selected.

NEWNAME(cccccccc)

Only used by INPUT Commands. Specifies a new
dataset name to be used for all journal records selected.
This can be used if you have more than one CICS File
Control Table (FCT) entry referencing the same VSAM
dataset. This happens when an empty dataset is
processed through one FCT name for initial adds and
through a different FCT name for the updates.  When a
NEWNAME is supplied, the input record's dataset name
is changed prior to input to the SORT, so that the
records will be sorted together and passed to the
OUTPUT Commands as a single dataset name.

DELETE(offset,string)

Only used by OUTPUT VSAM Commands. Converts all
DELETE requests for the specified VSAM dataset to
UPDATE requests. Prior to the update, the 'string'
specified as the second Operand will be moved to each
data record at the 'offset' specified in the first Operand.
The 'offset' is relative to zero. If the 'string' length plus
'offset' extends beyond the end of the data record, an
error is generated. This Operand can be useful if a
BACKOUT of an ESDS dataset is desired. 'string' can be
any format character string: string, 'string with blanks',
X'hexidecimal data'.
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Reports generated by CSIRECOV

FSI-RECOV produces several types of reports, which are controlled by the
Commands and Operands you provide. Summary reports are generated
automatically for input, output, and sort processing. Journal detail reports are
generated by OUTPUT PRINT Commands. During actual VSAM dataset
recovery, an error report is generated if any errors occur.

The following list shows when each type of report is produced:

• PARAMETER EDIT REPORT: This report is always printed, and lists all
input Commands, as well as any related error messages.

• OUTPUT PRINT REPORT: If you specify one or more OUTPUT PRINT
Commands, this report is generated for each OUTPUT PRINT Command.

• INPUT PROCESSING SUMMARY: Two summaries are produced for each
file read by each INPUT Command. The first shows totals of all journal
records read, and the second shows totals for the records which met the
selection criteria. If any sorting is requested, two summaries are also
produced for all the records which passed through the sort. Two additional
summaries are printed showing the combined totals for all INPUT
Commands. The REPORTS Operand of the INPUT and SORTOPTION
Commands can be used to control the generation and format of these Input
Processing Summaries.

• OUTPUT PROCESSING SUMMARY: Each OUTPUT Command produces
a summary of all records selected for that output. The REPORTS Operand of
the OUTPUT Command can be used to control the generation and format of
this summary.

• VSAM OUTPUT ERROR REPORT: If any errors occur during the
processing of an OUTPUT VSAM Command, this report describes the error.
The amount of detail is determined by the ERRORS(...) Operand on the
OUTPUT VSAM Command.

Each report indicates exactly which input or output it pertains to. In addition, the
TITLE Operand of the INPUT and OUTPUT Commands allows you to specify a
title to be put on each report associated with the INPUT or OUTPUT Command.
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If more than one detail report (OUTPUT PRINT or OUTPUT VSAM) is
generated, each output should be directed to separate print datasets by
specifying one of the following Command formats:

OUTPUT PRINT(SYSPRINT|ddname)
OUTPUT VSAM ERRORS(PRINT(SYSPRINT|ddname))

If more than one OUTPUT report is generated using the same print dataset, the
reports will be intermixed. All summary reports are generated after all output
processing has been completed, so they will not interfere with the detail reports.

Report Formats

The reports are presented here in the same sequence as they are printed. The
format of the various reports is shown, as well as the relationship between the
input Operands and the resulting reports.

All reports contain the FSI-RECOV release number, description of the report,
time of day, and page number on the first line. The second line shows the current
date in two formats, MM-DD-CCYY and CCYY/DDD and the report TITLE.

The following pages describe the contents of the reports in detail.
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Parameter Edit Report

This report shows all input Commands processed by FSI-RECOV, along with
any syntax related error messages.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - PARAMETER EDIT REPORT                 10.38    PAGE    1
01-07-2000   2000/007

  /*                                                          -
    READ JOURNAL BACK-UP FILE NAMED 'BACKUP', AND SELECT      -
    RECORDS FOR TRANSACTION CODE 'FSI7' WHICH WERE WRITTEN    -
    TO THE JOURNAL BETWEEN 21:20:00.0 AND 21:26:40.8          -
  */
    INPUT BACKUP (BACKUP)                                     -
          SELECT (TRAN(FSI7) GT-TIME(2120000) LE-TIME(2126408))
  /*                                                          -
    READ THE CICS JOURNAL FILE NAMED 'JOURNAL', AND SELECT    -
    RECORDS WHICH AFFECT ANY DATA FILE WITH A NAME CONTAINING -
    A 'K', FOLLOWED BY ANY ONE CHARACTER, FOLLOWED BY A 'D'   -
    IF THE JOURNAL RECORD WAS WRITTEN ON DAY 1999/342.        -
    SORT THE RECORDS, AND RENAME DATA FILE RLNKSDS TO RLNKSRU -
  */
    INPUT JOURNAL (JOURNAL)                                   -
        SELECT (FILE(*K+D*)                                   -
                EQ-DATE(1999/342)                             -
               )                                              -
        SORT                                                  -
        ATTRIBUTE(RLNKSDS(NEWNAME(RLNKSRU)))
  /*                                                          -
    FROM ALL RECORDS WHICH MEET THE INPUT SELECTION CRITERIA, -
    EXCLUDE THOSE WHICH WERE CREATED BY CICS READ FUNCTIONS.  -
  */
    SELECT EXCLUDE(FUNC(RO RU))
  /*                                                          -
    OUTPUT A REPORT SHOWING ALL RECORDS WHICH PASSED INPUT    -
    AND GENERAL SELECTION, EXCEPT THOSE WHICH WERE CREATED    -
    AT A TIME OF DAY LESS THAN 09:31:13.                      -
    PUT THE TITLE 'FSIRECOV VERIFICATION LIST' ON THE         -
    DETAIL REPORT, AND ON THE SUMMARY REPORT FOR THIS OUTPUT. -
    PRINT THE FIRST 100 BYTES OF DATA FROM EACH VSAM RECORD.  -
  */
      OUTPUT PRINT TITLE('FSIRECOV VERIFICATION FILE LIST')   -
           DATA(100)                                          -
           SELECT(                                            -
                  EXCLUDE(                                    -
                           LT-TIME(0921130)                   -
                         )                                    -
                 )
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Output Print Report

The records which pass all selection criteria are listed in this report. Note that the
second title line in the heading was produced by the TITLE Operand in the
OUTPUT PRINT Command. The contents of the VSAM records are printed
because of the DATA Operand. If multiple OUTPUT PRINT REPORTS are
generated, the RECORD number on the various reports can be used to relate
individual journal records across reports.

The FIELDS Operand can be used to specify which fields from the journal are to
be printed.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - OUTPUT PRINT REPORT                   10.38    PAGE    2
01-07-2000   2000/007                               FSIRECOV VERIFICATION FILE LIST

  RECORD   FILENAME    DATE      TIME     TERM  TRAN   TASK#   FUNC  REC LEN   KEY LEN   KEY FIELD (1ST 16 BYTES)

       1   RLNESDS   1999/147  21.26.407  FSI2  FSI7      46    WN       104         4   00000464

           RECORD   0000 00680000 F0F561F2 F761F8F6 F0F2F1F2 F6F4F040 D9C5C3D6 D9C440E6 D9C9E3E3  *....05/27/860212640 RECORD WRITT*
                    0020 C5D540C2 E840C3C9 C3E24040 40404040 40404040 40404040 40404040 40404040  *EN BY CICS                      *
                    0040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040  *                                *
                    0060 40404040                                                                 *                                *

       2   RLNESDS   1999/147  21.26.408  FSI2  FSI7      46    WN       104         4   000004C8

           RECORD   0000 00680000 F0F561F2 F761F8F6 F0F2F1F2 F6F4F040 D9C5C3D6 D9C440E6 D9C9E3E3  *....05/27/860212640 RECORD WRITT*
                    0020 C5D540C2 E840C3C9 C3E24040 40404040 40404040 40404040 40404040 40404040  *EN BY CICS                      *
                    0040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040  *                                *
                    0060 40404040                                                                 *                                *

       3   RLNESDS   1999/147  21.26.408  FSI2  FSI7      46    WN       104         4   0000052C

           RECORD   0000 00680000 F0F561F2 F761F8F6 F0F2F1F2 F6F4F040 D9C5C3D6 D9C440E6 D9C9E3E3  *....05/27/860212640 RECORD WRITT*
                    0020 C5D540C2 E840C3C9 C3E24040 40404040 40404040 40404040 40404040 40404040  *EN BY CICS                      *
                    0040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040  *                                *
                    0060 40404040                                                                 *                                *

       4   RLNKSRU   1999/342  09.21.159  L043  FSIV     704    WD         0         4   00000001

       5   RLNKSRU   1999/342  09.21.161  L043  FSIV     704    WD         0         4   00000002

       6   RLNKSRU   1999/342  09.21.164  L043  FSIV     704    WD         0         4   00000003

       7   RLNKSRU   1999/342  09.21.166  L043  FSIV     704    WD         0         4   00000004

       8   RLNKSRU   1999/342  09.21.169  L043  FSIV     704    WD         0         4   00000005

       9   RLNKSRU   1999/342  09.21.177  L043  FSIV     704    WU        40         4   000003E9

           RECORD   0000 00280000 000003E9 000F0001 00020003 00040005 00060007 00080009 000A000B  *.......Z........................*
                    0020 000C000D 000E000F                                                        *........                        *

      10   RLNKSRU   1999/342  09.21.174  L043  FSIV     704    WD         0         4   000003EA

      11   RLNKSRU   1999/342  09.21.131  L043  FSIV     704    WN        50         4   000003EC

           RECORD   0000 00320000 000003EC 0014001F 00200021 00220023 00240025 00260027 00280029  *................................*
                    0020 002A002B 002C002D 002E002F 00300031 0032                                 *..................              *

      12   RLNKSRU   1999/342  09.21.152  L043  FSIV     704    WN        20         4   000003ED

           RECORD   0000 00140000 000003ED 00050033 00340035 00360037                             *....................            *

NUMBER OF JOURNAL RECORDS PRINTED = 12
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Summary Reports

All summary reports have the same basic format. Their purpose is to list record
counts for each VSAM dataset processed. The dataset accumulators are
dynamically allocated as new dataset names are encountered in the input
datasets (INPUT BACKUP or INPUT JOURNAL). The summary reports
corresponding to INPUT or OUTPUT Commands each have a detailed
description of the INPUT or OUTPUT which generated the summary. When
present, this description starts on the fourth line of the page.

Each summary contains a line, "INDIVIDUAL CICS FILE STATISTICS ...", that
tells you which records are counted in the summary. Following this line are the
column headings for the body of the report.

Two lines are printed for each VSAM dataset, to show the date/time of the
oldest and newest journal records, followed by the statistics for the dataset, and
any attributes specified via an ATTRIBUTE(...) Operand which apply to that
CICS dataset.

The REPORTS Operand of the INPUT, OUTPUT, and SORTOPTION Commands
can be used to control the format and generation of the Summary Reports.

ALL/SELECTED Reports

The Input Summary Reports can be generated as either one or two reports. The
first report contains statistics for "all" records read from the input, the second
report contains statistics for records that have been "selected" for output
processing. If all records from an input are selected for output processing, the
"selected" report will not be generated, and the "all" report will be generated as:

"FOR ALL/SELECTED RECORDS ..."

instead of

"FOR ALL RECORDS ..."



FSI-RECOV/MVS INSTALLATION AND OPERATIONS GUIDE

Page 88 (Reports) Using FSI-RECOV

INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FROM THIS INPUT BACKUP

This is the first of two reports generated by the INPUT BACKUP Command. It
gives totals of all records read from the Journal Backup dataset named
'BACKUP'.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE    3
01-07-2000   2000/007

INPUT  1 OF 2 TYPE ..... BACKUP
DDNAME 1 OF 1 .......... BACKUP
BACKUP DATASET NAME .... FSI.TEST.JOURNAL.BACKUP

INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FROM THIS INPUT BACKUP -------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNESDS        1999/107   1999/295       95        85         14          2          4         75          0
              12.55.123  11.41.104

RLNKSDS        1999/107   1999/295       54        24         15         11          1         15         12
              12.55.092  11.41.097

RLNKSFL        1999/107   1999/295       54        20         15         11          2         15         11
              12.55.136  11.41.128

FSIPANL        1999/142   1999/156        5     1,989          4          1          0          0          0
              12.05.362  10.42.204

RLNRRDS        1999/107   1999/295       60        30         27          1          3         27          2
              12.55.128  11.41.117

*TOTAL*        1999/107   1999/295      268        83         75         26         10        132         25
              12.55.092  11.41.128

The  *TOTAL* line gives totals for all CICS datasets listed in this summary
report.
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INDIVIDUAL CICS FILE STATISTICS FOR SELECTED RECORDS FROM THIS INPUT
BACKUP

This is the second of two reports generated by the INPUT BACKUP Command.
It gives totals of all records, read from the journal backup file named 'BACKUP',
which have been selected to go to at least one OUTPUT. If all records are selected
for output, this report is not generated. (Refer to the "ALL/SELECTED Report "
discussed earlier in this section.)

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE    4
01-07-2000   2000/007

INPUT  1 OF 2 TYPE ..... BACKUP
DDNAME 1 OF 1 .......... BACKUP
BACKUP DATASET NAME .... FSI.TEST.JOURNAL.BACKUP

INDIVIDUAL CICS FILE STATISTICS FOR SELECTED RECORDS FROM THIS INPUT BACKUP --------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNESDS        1999/147   1999/147        3       104          0          0          0          3          0
              21.26.407  21.26.408

*TOTAL*        1999/147   1999/147        3       104          0          0          0          3          0
              21.26.407  21.26.408

RECORDS DROPPED VIA INPUT SELECT(S)   = 265
RECORDS DROPPED VIA SELECT COMMAND(S) = 0
RECORDS DROPPED VIA OUTPUT SELECT(S)  = 0
RECORDS DROPPED THAT WERE DUPLICATES  = 0

After the *TOTAL* lines, this report indicates how many records were dropped
for each of the possible types of selection. Even though this report is for an
INPUT Command, the number of records dropped because of SELECT and
OUTPUT Commands is known.

It also shows the number of records that were dropped because they were
duplicates of journal records from other inputs. This can occur if a CICS Journal
dataset is input to FSI-RECOV more than once without being re-formatted. The
duplicate record check compares the CICS dataset name, record key field, date,
time, physical journal block number, and position of the journal record within
the block.
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INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FROM THIS INPUT JOURNAL

This report summarizes all journal records read from the CICS Journal dataset
named 'JOURNAL'. Note that the NEWNAME attribute is shown for
FILENAME RLNKSDS, which indicates that, after input selection,  journal
records for this CICS dataset will be treated as coming from FILENAME
RLNKSRU.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE    5
01-07-2000   2000/007

INPUT  2 OF 2 TYPE ..... JOURNAL
DDNAME 1 OF 1 .......... JOURNAL
JOURNAL DATASET NAME ... CICS.JRNL02.TEST

INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FROM THIS INPUT JOURNAL ------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNESDS        1999/316   1999/342       36        26          0          8          8         20          0
              12.44.197  09.21.210

RLNKSDS        1999/316   1999/342      118        25         30         30          4         30         24   NEWNAME(RLNKSRU)
              12.44.118  09.21.177

RLNKSFL        1999/316   1999/342       90        21         15         27         12         21         15
              12.44.285  09.21.255

RLNKSRU        1999/316   1999/342       36        28          0          0          0         36          0
              12.17.349  09.21.104

RLNRRDS        1999/316   1999/342       68        30         28          6          3         28          3
              12.44.254  09.21.229

*TOTAL*        1999/316   1999/342      348        25         73         71         27        135         42
              12.17.349  09.21.255

*OTHER*                                   0         0

TOTAL NUMBER OF JOURNAL BLOCKS READ = 205
AVERAGE SIZE OF JOURNAL BLOCKS READ = 157

NUMBER OF TRACKS/FBA CI'S OCCUPIED = 9

After the TOTAL line on this report, the total number of "OTHER" journal
records is shown.  This value represents the journal records contained on the
CICS journal that are not processed by FSI-RECOV. Only the following types of
CICS journal records are processed by FSI-RECOV:

• Journal records generated by CICS file control for VSAM datasets that
contain the JREQ and JID operands in their FCT.

This report also gives CICS Journal dataset statistics, which can be used to tune
your journals, and to determine how much DASD space the journal actually
used.
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INDIVIDUAL CICS FILE STATISTICS FOR SELECTED RECORDS FROM THIS INPUT
JOURNAL:

The selected records from the INPUT JOURNAL Command are summarized
here. If all records are selected for output, this report is not generated. (Refer to
the "ALL/SELECTED Report " discussed earlier in this section.)

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE    6
01-07-2000   2000/007

INPUT  2 OF 2 TYPE ..... JOURNAL
DDNAME 1 OF 1 .......... JOURNAL
JOURNAL DATASET NAME ... CICS.JRNL02.TEST

INDIVIDUAL CICS FILE STATISTICS FOR SELECTED RECORDS FROM THIS INPUT JOURNAL -------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNKSDS        1999/342   1999/342        9        12          0          0          1          2          6
              09.21.131  09.21.177

*TOTAL*        1999/342   1999/342        9        12          0          0          1          2         42
              09.21.131  09.21.177

RECORDS DROPPED VIA INPUT SELECT(S)   = 324
RECORDS DROPPED VIA SELECT COMMAND(S) = 12
RECORDS DROPPED VIA OUTPUT SELECT(S)  = 3
RECORDS DROPPED THAT WERE DUPLICATES  = 0

After the *TOTAL* lines, this report indicates how many records were dropped
for each of the possible types of selection. Even though this report is for an
INPUT Command, the number of records dropped because of SELECT and
OUTPUT Commands is known.

It also shows the number of records that were dropped because they were
duplicates of journal records from other inputs. This can occur if a CICS Journal
dataset is input to FSI-RECOV more than once without being re-formatted. The
duplicate record check compares the CICS dataset name, record key field, date,
time, physical journal block number, and position of the journal record within
the block.
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INDIVIDUAL CICS FILE STATISTICS SUMMARY FOR ALL SORTED INPUT

This report shows how many records were actually sorted. It will include all
selected journal records from INPUT Commands which specified the SORT
Operand or, if the SORTOPTION ALL Command was specified, it will include
all selected journal records from all INPUT Commands.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE    7
01-07-2000   2000/007

INDIVIDUAL CICS FILE STATISTICS FOR ALL SORTED INPUT -------------------------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNKSRU        1999/342   1999/342        9        12          0          0          1          2          6
              09.21.131  09.21.177

*TOTAL*        1999/342   1999/342        9        12          0          0          1          2          6
              09.21.131  09.21.177

INDIVIDUAL CICS FILE STATISTICS SUMMARY FOR SELECTED SORTED INPUT

Unless some duplicate records were dropped from the output of the sort, this
report will not be generated and the "ALL SORTED" report will be generated as
an "ALL/SELECTED SORTED" report.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE    8
01-07-2000   2000/007

INDIVIDUAL CICS FILE STATISTICS FOR SELECTED SORTED INPUT --------------------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNKSRU        1999/342   1999/342        9        12          0          0          1          2          6
              09.21.131  09.21.177

*TOTAL*        1999/342   1999/342        9        12          0          0          1          2          6
              09.21.131  09.21.177

RECORDS DROPPED VIA INPUT SELECT(S)   = 0
RECORDS DROPPED VIA SELECT COMMAND(S) = 0
RECORDS DROPPED VIA OUTPUT SELECT(S)  = 0
RECORDS DROPPED THAT WERE DUPLICATES  = 0



FSI-RECOV/MVS INSTALLATION AND OPERATIONS GUIDE

Using FSI-RECOV (Reports) Page 93

INDIVIDUAL CICS FILE STATISTICS SUMMARY FOR ALL RECORDS FROM ALL INPUT
COMMANDS

This report provides a "grand total" of all journal records read by FSI-RECOV.
This report will only be generated if more than one INPUT Command is
specified, or more than one DDNAME is specified in an INPUT Command.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE    9
01-07-2000   2000/007

INDIVIDUAL CICS FILE STATISTICS SUMMARY FOR ALL INPUT COMMANDS ---------------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNESDS        1999/107   1999/342      131        69         14         10         12         95          0
              12.55.123  09.21.210

RLNKSDS        1999/107   1999/342      172        24         45         41          5         45         36
              12.55.092  09.21.177

RLNKSFL        1999/107   1999/342      144        21         30         38         14         36         26
              12.55.136  09.21.255

RLNKSRU        1999/316   1999/342       36        28          0          0          0         36          0
              12.17.349  09.21.104

FSIPANL        1999/142   1999/156        5     1,989          4          1          0          0          0
              12.05.362  10.42.204

RLNRRDS        1999/107   1999/342      128        30         55          7          6         55          5
              12.55.128  09.21.229

*TOTAL*        1999/107   1999/342      616        50        148         97         37        267         67
              12.55.092  09.21.255

INDIVIDUAL CICS FILE STATISTICS SUMMARY FOR SELECTED RECORDS FROM ALL
INPUT COMMANDS

All journal records passed to FSI-RECOV output processors are summarized
here. If all input records are selected for output, this report is not generated.
(Refer to the "ALL/SELECTED Report " discussed earlier in this section.)

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY               10.38    PAGE   10
01-07-2000   2000/007

INDIVIDUAL CICS FILE STATISTICS SUMMARY FOR SELECTED INPUT COMMANDS ----------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNESDS        1999/147   1999/147        3       104          0          0          0          3          0
              21.26.407  21.26.408

RLNKSRU        1999/342   1999/342        9        12          0          0          1          2          6
              09.21.131  09.21.177

*TOTAL*        1999/147   1999/342       12        35          0          0          1          5          6
              21.26.407  09.21.177
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INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FOR THIS OUTPUT PRINT

Only one summary report is produced for each OUTPUT Command (BACKUP,
PRINT, VSAM), because only records matching all appropriate selection criteria
are passed to the output processors.

If an OUTPUT PRINT(...) or OUTPUT VSAM ERRORS(PRINT(...)) specified a
separate print dataset, the corresponding output processing summary will be
routed to that print dataset in addition to being generated on the same print
dataset as the input processing summaries.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - OUTPUT PROCESSING SUMMARY              10.38    PAGE   11
01-07-2000   2000/007

OUTPUT 1 OF 1 TYPE ..... PRINT

INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FOR THIS OUTPUT PRINT --------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------

RLNESDS        1999/147   1999/147        3       104          0          0          0          3          0
              21.26.407  21.26.408

RLNKSRU        1999/342   1999/342        9        12          0          0          1          2          6
              09.21.131  09.21.177

*TOTAL*        1999/147   1999/342       12        35          0          0          1          5          6
              21.26.407  09.21.177
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Logstream Input Report

Two reports are generated for Logstream processing, similar to those produced
for Journal processing.

FSI-RECOV RELEASE x.xx                 CICS/VS FORWARD RECOVERY SYSTEM - INPUT PROCESSING SUMMARY                 08.04    PAGE    3
04-11-2000   2000/102
INPUT  1 OF 1 TYPE ..... LOGSTREAM
DDNAME 1 OF 1 .......... LOGR1
LOGSTREAM DATASET NAME . CICS53.DFHJ02
INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FROM THIS INPUT LOGSTREAM ----------------------------------------------------------
FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES--------

RLNESDS        2000/101   2000/101        9        22          0          2          2          5          0
              14.20.559  14.20.564
RLNKSDS        2000/101   2000/101       24        20          5          7          1          5          6
              14.20.306  14.20.327
RLNKSFL        2000/101   2000/101       30        21          5          9          4          7          5
              14.21.336  14.21.341
RLNKSRU        2000/101   2000/101        5        28          0          0          0          5          0
              14.19.446  14.20.150
RLNRRDS        2000/101   2000/101       22        30          9          2          1          9          1
              14.21.022  14.21.026
*TOTAL*        2000/101   2000/101       90        24         19         20          8         31         12
              14.19.446  14.21.341
*OTHER*                                  26       145
TOTAL NUMBER OF LOGSTREAM BLOCKS READ = 17
AVERAGE SIZE OF LOGSTREAM BLOCKS READ = 880
START BLOCKID = X(0000000000007709), END BLOCKID = X(000000000000B315)

After the TOTAL line on this report, the total number of "OTHER" Logstream
records is shown.  This value represents the records contained on the Logstream
that are not required for processing by FSI-RECOV.

This report also gives the starting and ending BLOCKIDs that were processed.
This can be used for other processing using the STARTBLOCK operand of the
INPUT Command.
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VSAM Output Error Report

The generation of this report is determined by the ERRORS Operand on the
OUTPUT VSAM Command, and the occurrence of a VSAM dataset error. Since
apparent "errors" may be caused by the dataset processing techniques used by
some CICS application programs (such as ADDing a record which is likely to
already exist, without doing a READ first), the ERRORS Operand may be used to
prevent such errors from printing, while allowing real errors to be reported here.
All errors detected by VSAM, whether reported or not, are summarized in the
associated OUTPUT PROCESSING SUMMARY report.

The particular information displayed for errors depends on the error, and the
manner in which it was detected. This is because FSI-RECOV groups all updates
for each VSAM record, and decides what needs to be done to make the net
change to the VSAM dataset. For example, if FSI-RECOV processes a WRITE
NEW, WRITE UPDATE, and WRITE DELETE for the same VSAM record, it
assumes that the record does not already exist on the dataset, and just issues a
READ to make sure. If the record does exist, the error is reported, showing the
last CICS function code (WRITE DELETE), the recovery function (DELETE
VERIFICATION), and the VSAM function (READ). Depending on the
ERRORS(...) Operand in effect, the data record from the journal may be
displayed.

The following example shows an error caused by an incorrect READ for
UPDATE record key produced by CICS File Control during "generic delete"
processing. In this example, we were testing the BACKOUT function, which uses
the "before" images to do the backout.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - VSAM OUTPUT ERROR REPORT               11.13    PAGE    1
01-07-2000   2000/007

FSIRECOV-53 THE FOLLOWING INPUT WAS NOT PROCESSED DUE TO AN ERROR

CICS APPLID ..................
CICS JID ..................... 2
FILE NAME(KSDS) .............. RLNKSDS
DATE CREATED ................. 1999/316
TIME CREATED ................. 12.44.164
CICS TRANID .................. FSIV
CICS TERMID .................. L044
CICS TASK-NBR ................ 101
RIDFLD (KEY) ................. LENGTH=4, C'....' X'03000000'
CICS FUNCTION ................ (RU) READ FOR UPDATE
RECOVERY FUNCTION ............ (WU) UPDATE EXISTING RECORD
VSAM FUNCTION ................ (RU) READ FOR UPDATE
VSAM STATUS .................. NOT FOUND
DATA RECORD LENGTH ........... 20

DATA RECORD ......  0000 00140000 00000001 00050001 00020003 00040005                             *....................            *
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INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FOR THIS OUTPUT VSAM

The summary report for the OUTPUT VSAM Command prints an additional set
of totals, which shows how many errors occurred. Also note that the BACKOUT
attribute is displayed here. This summary appears following the input summary
reports, and if the VSAM OUTPUT ERROR REPORT is directed to a different
print dataset, it also appears on that print dataset.

FSI-RECOV RELEASE x.xx                   CICS FORWARD RECOVERY SYSTEM - OUTPUT PROCESSING SUMMARY              11.13    PAGE    2
01-07-2000   2000/007

OUTPUT 2 OF 2 TYPE ..... VSAM

INDIVIDUAL CICS FILE STATISTICS FOR ALL RECORDS FOR THIS OUTPUT VSAM ---------------------------------------------------------------

FILENAME          FIRST       LAST TOT-RECS  AVG-SIZE       READ   READ-UPD    UPDATES       ADDS    DELETES   ATTRIBUTES-----------
                                                                    /ERRORS    /ERRORS    /ERRORS    /ERRORS

RLNESDS        1999/316   1999/316        9        26          0          2          2          5          0   BACKOUT
              12.44.197  12.44.234                                        0          0          0          0

RLNKSDS        1999/316   1999/316       29        25          5          7          1         10          6   BACKOUT
              12.43.247  12.44.185                                        1          0          0          0

RLNKSFL        1999/316   1999/316       30        21          5          9          4          7          5   BACKOUT
              12.44.285  12.44.307                                        0          0          0          0

RLNRRDS        1999/316   1999/316       22        30          9          2          1          9          1   BACKOUT
              12.44.254  12.44.268                                        0          0          0          0

*TOTAL*        1999/316   1999/316       90        25         19         20          8         31         12
              12.43.247  12.44.307                                        1          0          0          0





FSI-RECOV/MVS INSTALLATION AND OPERATIONS GUIDE

Page 99

VERIFICATION SYSTEM
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System Components

A Verification System has been provided so that you can make sure your
Forward Recovery environment has been established properly. This verification
process should be run after you have installed FSI-RECOV and whenever a new
release of CICS is installed.

The Verification System consists of the following components:

CSIRECVI Initialize Verification Datasets.
(Cobol Source Program / batch)

CSIRECVU Update the Verification Datasets.
(Cobol Source Program / on-line)

CSIRECVC Check the Recovered/Updated Datasets.
(Cobol Source Program / batch)

CSIRECV0 File Control Table Entries

CSIRECV1 Journal Control Table

CSIRECV2 Define and Initialize Verification Datasets.
(JCL)

CSIRECV3 Recover and Check Verification Datasets.
(JCL)

The following pages will take you through the process required to install and
run the Verification System, as follows:

1. Compile the Verification Programs, if necessary.

2. Modify your CICS Tables and Startup JCL.

3. Modify the Verification JCL.

4. Run the Verification jobstream CSIRECV2 to define and initialize the
Verification Datasets.

5. Run the on-line Verification Program to update the Verification Datasets and
create the CICS Journal entries.
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6. Run the Verification jobstream CSIRECV3 to recover the Verification
Datasets and ensure that the Recovery has been completed.
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Compiling the Verification Programs

Object Modules have been provided for the 3 Verification Programs. We have
also provided source code for these programs, in case you need to make source-
level program changes.

CSIRECVI (Initialize Verification Datasets)

This batch program will generate several records in each of 4 VSAM datasets.
These records are formatted such that the updating and checking process can be
performed and verified.

4 dataset types are created by CSIRECVI:

KSDS KEYED SEQUENCE VARIABLE LENGTH
ESDS ENTRY SEQUENCE
RRDS RELATIVE RECORD
KSFL KEYED SEQUENCE FIXED LENGTH

DDs/JCL Required for CSIRECVI:

ERROR MESSAGES SYSLST
VSAM DATASET  (KSDS) RLNKSDS
VSAM DATASET  (ESDS) RLNESDS
VSAM DATASET  (RRDS) RLNRRDS
VSAM DATASET  (KSFL) RLNKSFL
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CSIRECVU (Update the Verification Datasets):

This is an on-line Command level program that runs a set of updates against
each of the dataset types. Every type of CICS dataset updating is performed
(where valid) for each dataset type:

• empty dataset load (RLNKSRU)
• generic deletes
• specific record deletes
• record adds
• record updates

Dataset names (FCT) used by CSIRECVU:

• RLNKSDS
• RLNKSRU  (same dataset as RLNKSDS)
• RLNESDS
• RLNRRDS
• RLNKSFL

These correspond with the FCT entries provided in source member CSIRECV0.

Prior to CICS 2.1

The object module for CSIRECVU was compiled for CICS  2.1 and above. You
will need to re-compile it, if you are using release 1.7 of CICS.

Prior to CICS 1.7

You will need to make source changes and re-compile CSIRECVU, if you are
using a release of CICS prior to 1.7.

The required changes are found in source module CSIRECVU at paragraph
"99200-FILE-MNGMT". Follow the instructions in the comment block
immediately preceding this paragraph.
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CSIRECVC (Check the recovered/updated datasets):

This is a batch program that reads each of the four verification datasets and
checks their contents for a specific set of known records. Any deviation from this
known set indicates a problem in your recovery process.

DDs/JCL required for CSIRECVC:

ERROR MESSAGES SYSLST
VSAM DATASET  (KSDS) RLNKSDS
VSAM DATASET  (ESDS) RLNESDS
VSAM DATASET  (RRDS) RLNRRDS
VSAM DATASET  (KSFL) RLNKSFL
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Modifying CICS Tables for Verification Testing

The following CICS Table entries must be added before you can use the
CSIRECOV Verification System.

CICS Program Control Table (PCT):

10..16..20...25...30...35..........72
DFHPCT , X

TYPE=ENTRY, X
TRANID=FSIV, X
PROGRAM=CSIRECVU

Note: You can use any Tran ID you want.

CICS Processing Program Table (PPT):

10..16..20...25...30...35..........72
DFHPPT , X

TYPE=ENTRY, X
PROGRAM=CSIRECVU, X
PGMLANG=COBOL

CICS System Initialization Table (SIT):

10..16..20...25...30...35..........72
DFHSIT , X

JCT=xx

Note: JCT=xx is the  JCT suffix

CICS Journal Control Table (JCT):

The verification testing Journal Control Table shown below uses a one-dataset
journal because few journal records are written. In production, we recommend
using a two-dataset journal (JTYPE=DISK2). If you already have a two-dataset
journaling system in place, use it for this test.
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Source member CSIRECV1 contains the JCT entries required.

10..16..20...25...30...35........................72
DFHJCT , X

TYPE=INITIAL, X
SUFFIX=xx

DFHJCT , X
TYPE=ENTRY, X
JFILEID=02,     (same as FCT JID=) X
JTYPE=DISK1, X
BUFSIZE=4000,   (minimum is 505) X
OPEN=INITIAL, X
DEVADD=SYS024

DFHJCT  , X
TYPE=FINAL

Note: The TYPE=INITIAL and TYPE=FINAL are only required if you are
creating a new JCT.
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CICS File Control Table (FCT):

Source Member CSIRECV0 contains the FCT entries required.

If necessary, change 'JID=02' for each dataset to the value specified in your CICS
JCT for 'JFILEID='.

All of the verification datasets are defined in the FCT as OPENED=DEFERRED.
Program CSIRECVU will open and close the datasets as required.

CICS 1.6 and below:

• The Verification System uses generic deletes as part of the update process.
Therefore, LOG=YES cannot be added to the FCT entries. If LOG=YES is
added, an INVREQ error will result when running program CSIRECVU.

• Dataset RLNKSRU is defined with the REUSE attribute, and points to the
same physical dataset as RLNKSDS. Therefore, the FCT entries for
RLNKSRU and RLNKSDS must not specify (or default to)
SERVREQ=(SHARE). This would result in a VSAM open error.

CICS 1.7 and above:

• Add LSRPOOL=NONE to the FCT entries for RLNKSRU and RLNKSDS.

• Change the word "NEWREC" to "ADD" in the SERVREQ Operands.
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CICS 3.1 and above:

• If you are using an FCT, change the FILESTAT Operands for all verification
datasets to:

FILESTAT=(CLOSED,UNENABLED)

• The following table defines the Operands required if you are using RDO to
define the verification datasets.

The values for each Operand are the same for all verification datasets, except
as specifically noted in the table:

OBJECT
CHARACTERISTICS
 File RLNKSDS RLNKSRU RLNESDS RLNRRDS RLNKSFL
 Group
VSAM PARAMETERS
 DSNAme
 Lsrpoolid None
 DSNsharing Allreqs
 STRings 002
INITIAL STATUS
 STAtus Unenabled
 Opentime Firstref
 Disposition Share
BUFFERS
 DAtabuffers 00003
 Indexbuffers 00002
DATA FORMAT
 RECORDFormat V V V V F
OPERATIONS
 Add Yes Yes Yes Yes Yes
 Browse Yes No Yes Yes Yes
 DELete Yes No Yes Yes Yes
 REAd Yes No Yes Yes Yes
 Update Yes No Yes Yes Yes
AUTO JOURNALLING
 JOurnal 02    (use value from JFILEID= Operand in your

JCT)
 JNLRead ALL
 JNLSYNCRead No
 JNLUpdate Yes
 JNLAdd Before
 JNLSYNCWrite Yes
RECOVERY PARAMETERS
 RECOVery None
 FWDrecovlog No
SECURITY
 RESsecnum 00
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Modifying CICS Startup JCL

Add the DD(s) for the journal datasets.

//DFHJ02A DD DSN=FSIRECov.test.journal,DISP=SHR

Add the DD(s) for the FSI-RECOV verification datasets.

Note: datasets RLNKSDS and RLNKSRU both specify the same VSAM
dataset name.

//RLNKSDS DD DSN=FSI.KSDS.FILE,DISP=SHR
//RLNKSRU DD DSN=FSI.KSDS.FILE,DISP=SHR
//RLNKSFL DD DSN=FSI.KSFL.FILE,DISP=SHR
//RLNESDS DD DSN=FSI.ESDS.FILE,DISP=SHR
//RLNRRDS DD DSN=FSI.RRDS.FILE,DISP=SHR
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Modifying Verification JCL

You may need to make the following changes to the two jobstreams:

CSIRECV2:

• VSAM dataset names

• Volume serial numbers

• JOBLIB for the Load Library containing CSIRECVI

CSIRECV3:

• VSAM dataset names

• CICS Journal dataset names

• Sorting parameters may need to be modified for your particular sort
package. Refer to the SORTOPTION Command for details.
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Run Jobstream CSIRECV2

When you run this jobstream the following will happen:

Step 1 Will use IDCAMS to define the four verification datasets.

Step 2 Will use CSIRECVI to load the four verification datasets with
known records.

Check the messages from IDCAMS and CSIRECVI to make sure all initialization
has been completed. You should get message 'FSIRECVI-01 FILE
INITIALIZATION COMPLETED OK.' If not, see sections "Messages" and
"Problem Determination for CSIRECVI".
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Run On-line Verification Program

This program should be run to update the verification datasets and create the
CICS Journal entries. The steps to go through are the following:

1. Bring up CICS and make sure the CICS Journal is open. The verification
datasets should remain closed. CSIRECVU will issue CEMT Commands to
open the datasets.

2. Enter the Tran ID defined for program CSIRECVU. A series of messages will
be displayed during the update processing. These messages show the
progress of program CSIRECVU while it is opening, processing, and closing
each of the verification files. The final message displayed should be:

FSIRECVU-01 PROCESSING COMPLETED - TASKID(nnnnnnn)

The TASKID is the CICS Task number for this transaction. You can use this
number for journal selection in Jobstream CSIRECV3, if you need to run this
test more than once using the same journals. If you do not get this message,
please refer to sections "Messages" and "Problem Determination for
CSIRECVU".

3. The verification datasets should have been closed by CSIRECVU. Use CEMT
to verify that they have been closed.

4. Close the journal dataset to ensure that the last block has been written.
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Run Jobstream CSIRECV3

When you run this jobstream the following will happen:

Step 1 Will use CSIRECVC to verify that the on-line updates have
occurred. Check for message 'FSIRECVC-01 VERIFICATION
COMPLETED OK'. If you do not get this message, see sections
"Messages" and "Problem Determination for CSIRECV3". Any
errors here indicate that the on-line updating did not occur, or
that the datasets were not freshly initialized by CSIRECVI prior
to the on-line updates.

Step 2 Will reinitialize the four datasets in preparation for recovery.

Step 3 Will use CSIRECOV to recover the four verification datasets
using your CICS Journal as input.  The selected journal records
will be sorted prior to attempting the recovery.

Step 4 Will use CSIRECVC to verify that the on-line updates have been
replaced by the recovery step. Check for message 'FSIRECVC-01
VERIFICATION COMPLETED OK.' If you do not get this
message, see sections "Messages" and "Problem Determination
for CSIRECV3". Any errors here indicate a problem with the
journaling and/or recovery process.
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Problem Determination for Verification System

Problem Determination for CSIRECV3:

The following table indicates what actions are performed against each of the
dataset types. Errors generated for specific keys within each dataset type will
indicate the probable type of error.

FILE KEY(RANGE) ACTION PERFORMED
KSDS 0001 - 0005 initial keys added via mass insert to empty

dataset RLNKSRU
KSDS 1001 - 1005 added
KSDS 0001 - 0005 generic delete
KSDS 1001 updated
KSDS 1002 regular delete
ESDS 0001 - 0007 initial keys (internal)
ESDS 0010 - 0014 added
ESDS 0003 updated (RBA 42)
ESDS 0006 updated (RBA 140)
RRDS 0001 - 0009 initial keys (internal)
RRDS 0001 updated
RRDS 0002 regular delete
RRDS 0016 - 0024 added
KSFL 0001 - 0005 initial keys
KSFL 1001 - 1005 added
KSFL 0001 deleted
KSFL 0002 updated
KSFL 0003 updated, deleted, added
KSFL 0004 deleted, added, updated
KSFL 0005 deleted
KSFL 1001 updated
KSFL 1002 deleted
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Verify the INPUT Processing Totals

Check the Input Processing Summary for your CICS Journal to determine if the
proper number of journal records were found for each verification dataset type:

FILENAME TOT-RECS READ READ-UPD UPDATES ADDS DELETES
RLNESDS 9 0 2 2 5 0
RLNKSDS 24 5 7 1 5 6
RLNKSFL 30 5 9 4 7 5
RLNKSRU 5 0 0 0 5 0
RLNRRDS 22 9 2 1 9 1

TOTAL 90 19 20 8 31 12

If the above report is correct:

• Check for errors produced by the OUTPUT VSAM processing.

• Make sure the journal is sorted via the SORTOPTION Command or SORT
Operand in jobstream #3 (CSIRECV3) Jobstep 3.

If the above report is not correct:

• Make sure CSIRECVU ran without errors, and that the journal was open for
output during the updating.

• Make sure that the correct input journal was specified.

• If your journal is not initialized prior to the verification test, you may need to
modify the SELECT Command to select the proper DATE/TIME period.
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Verify the OUTPUT Processing Totals

Check the CSIRECOV Output VSAM Processing Summary Report to determine
if the proper number of journal records were processed for each verification
dataset type. The totals for each dataset should be the same as the Input Journal
Processing Summary. There should be no errors.

Any records that could not be processed by CSIRECOV will generate an error
page indicating why. Any errors here would indicate that:

• The Verification datasets were not freshly initialized prior to the recovery.
(Recovery run more than once).

• The CICS Journals contain more than one set of updates from CSIRECVU.
The CSIRECOV SELECT Command TIME and/or DATE Operands can be
used to select the most recent journal update set.

Problem Determination for CSIRECVU

Any messages other than FSIRECVU-01 indicate that one of the following errors
has happened:

• The datasets have not been initialized properly with CSIRECVI

• The FCT definitions are not as specified in CSIRECV0

• The update process has been run more than once since the last time
CSIRECVI has been run
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MESSAGES
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FSIRECOV-0 PROCESSING COMPLETED,
0 ERRORS OCCURRED,
0 SEQUENCE ERROR(S) ENCOUNTERED,
CONDITION CODE IS 0
This message is displayed on the system console and on SYSPRINT at end of
job. It indicates the number of error messages generated during OUTPUT
processing, the number of sequence errors in the journal input, (if NOSTOP
specified), and the Operating System Return/Condition code that the
Jobstep ended with.

FSIRECOV-1 nnn PARAMETER ERRORS,
CORRECT AND RE-SUBMIT,
PROCESSING TERMINATED
This message is displayed on the system console and on SYSPRINT if any
errors are detected in the Commands or parameters that were input to FSI-
RECOV. Processing is terminated with a Jobstep Return/Condition code of
12.

FSIRECOV-2 NO INPUT COMMANDS SPECIFIED,
PROCESSING TERMINATED
This message is displayed on the system console and on SYSPRINT if NO
INPUT Commands are specified. FSI-RECOV cannot process unless at least
one INPUT Command is specified. Processing is terminated with a Jobstep
Return/Condition code of 12.

FSIRECOV-3 nnn SEQUENCE ERROR(S) ENCOUNTERED,
PROCESSING TERMINATED
This message is displayed on the system console and on SYSPRINT if the
number of journal sequence errors exceeds the number specified in the STOP
Operand of the SORTOPTION Command. Processing is terminated with a
Jobstep Return/Condition code of 12.

FSIRECOV-5 PROCESSING TERMINATED AS REQUIRED BY PARM INPUT
This message is displayed on the system console and on SYSPRINT when
parameter input required a termination for processing errors found in the
input data. One for more messages indicating the exact reason for the
termination will precede this message. Processing is terminated with a
Jobstep Return/Condition code of 12.

FSIRECOV-6 ONLY ONE DDNAME ENTRY ALLOWED FOR LOGR INPUT TYPES,
CORRECT AND RESUBMIT.
This message is displayed on the Parameter Edit Report and the SYSLOG if
more than one ddname entry is made within the DDNAME operand for an
INPUT type LOGR. Processing terminates with a condition code of 12.

FSIRECOV-10 INPUT TYPE REQUIRED (JOURNAL/BACKUP)
This message is displayed on the Parameter Edit Report if an INPUT
Command is specified without one of the JOURNAL or BACKUP
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Keywords. Processing continues until all Commands have been edited, but
then processing will be terminated with message FSIRECOV-1 and a Jobstep
Return/Condition code of 4.

FSIRECOV-11 DDNAME/SYSNNN REQUIRED FOR ALL INPUT COMMANDS
This message is displayed on the Parameter Edit Report if an INPUT
Command is specified without at least one DDNAME specified as a sub-
parameter for the JOURNAL or BACKUP keywords. Processing continues
until all Commands have been edited, but then processing will be
terminated with message FSIRECOV-1 and a Jobstep Return/Condition code
of 4.

FSIRECOV-15 DLBL/TLBL/DD STATEMENT MISSING FOR INPUT 'ddname'
This message is displayed on the Parameter Edit Report if an INPUT
Command's ddname Operand does not have a DLBL/TLBL/DD statement
in the JCL for CSIRECOV. Processing continues until all Commands have
been edited, but then processing will be terminated with message
FSIRECOV-1 and a Jobstep Return/Condition code of 4.

FSIRECOV-16 DLIKEY MUST BE IN RANGE OF 1 TO 256 BYTES
This message is displayed on the "Parameter Edit Report" if a DLIKEY
Operand is specified with a value of less than 1 or greater than 256.
Processing continues until all Commands have been edited, but then
processing will be terminated with message FSIRECOV-1 and a Jobstep
Return/Condition code of 4.

FSIRECOV-20 OUTPUT TYPE REQUIRED (BACKUP/VSAM/PRINT)
This message is displayed on the Parameter Edit Report if an OUTPUT
Command is specified without one of the BACKUP, VSAM, or PRINT
Keywords. Processing continues until all Commands have been edited, but
then processing will be terminated with message FSIRECOV-1 and a Jobstep
Return/Condition code of 4.

FSIRECOV-21 PRIMARY DDNAME/SYSNNN REQUIRED FOR OUTPUT BACKUP
This message is displayed on the Parameter Edit Report if an OUTPUT
BACKUP Command is specified without at least one DDNAME. Processing
continues until all Commands have been edited, but then processing will be
terminated with message FSIRECOV-1 and a Jobstep Return/Condition code
of 4.

FSIRECOV-25 DLBL/TLBL/DD STATEMENT MISSING FOR OUTPUT 'ddname'
This message is displayed on the Parameter Edit Report if an OUTPUT
Command's ddname Operand does not have a DD statement in the JCL for
CSIRECOV. Processing continues until all Commands have been edited, but
then processing will be terminated with message FSIRECOV-1 and a Jobstep
Return/Condition code of 4.
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FSIRECOV-27 A VALID LOG STREAM NAME IS REQUIRED FOR INPUT LOGR.
This message is displayed on the Parameter Edit Report if an INPUT LOGR
command is not accompanied by a LOGSTREAM operand.  Processing
continues until all Commands have been edited, but then processing will be
terminated with message FSIRECOV-1 and a Jobstep Return/Condition code
of 4.

FSIRECOV-28 A VALID STARTBLOCK NUMBER IS REQUIRED WHEN BLOCKID
HAS BEEN SELECTED.
This message is displayed on the Parameter Edit Report if the INPUT
operand START(BLOCKID) for INPUT LOGR is specified without a
STARTBLOCK() entry.  Processing continues until all Commands have been
edited, but then processing will be terminated with message FSIRECOV-1
and a Jobstep Return/Condition code of 4.

FSIRECOV-29 A VALID STARTTIME ENTRY IS REQUIRED WHEN TIMESTAMP HAS
BEEN SELECTED.
This message is displayed on the Parameter Edit Report if the INPUT
operand START(TIMESTAMP) for INPUT LOGR is specified without a
STARTTIME() entry. Processing continues until all Commands have been
edited, but then processing will be terminated with message FSIRECOV-1
and a Jobstep Return/Condition code of 4.

FSIRECOV-30 ONLY ONE SORTOPTION COMMAND CAN BE SPECIFIED

This message is displayed on the Parameter Edit Report if more than one
SORTOPTION Command is entered. All Sort options must be specified on a
single SORTOPTION Command. Processing continues until all Commands
have been edited, but then processing will be terminated with message
FSIRECOV-1 and a Jobstep Return/Condition code of 4.

FSIRECOV-31 ERROR DURING INPUT SORT, RC=nnn (X'hh')
PROCESSING IS TERMINATED

This message is displayed on the system console and on SYSPRINT if any
errors are detected during the input sort. The return code from your sort
package is displayed in both decimal and hex. Processing is terminated with
a Jobstep Return/Condition code of 12.
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FSIRECOV-32 SEQUENCE ERROR ENCOUNTERED,
PREVIOUS RECORD KEY ----
... FILENAME - dataset,
... KEYLENGTH - nnn,
... KEY (CHAR) - C'ccccccccccc',
... KEY (HEX) - X'hhhhhhhhhhh',
... CREATE DATE - yy/ddd,
... CREATE TIME - hh.mm.ss.t,
... JOURNAL BLK - nnn,
... JOURNAL REC - nnn,
CURRENT RECORD KEY ----
... FILENAME - dataset,
... KEYLENGTH - nnn,
... KEY (CHAR) - C'ccccccccccc',
... KEY (HEX) - X'hhhhhhhhhhh',
... CREATE DATE - yy/ddd,
... CREATE TIME - hh.mm.ss.t,
... JOURNAL BLK - nnn,
... JOURNAL REC - nnn

This message is displayed on SYSPRINT if a sequence error is detected in the
input journal records and either the SEQERR(PRINT) or SEQERR(STOP)
options have been specified. If the STOP condition has been met, message
FSIRECOV-3 is generated, otherwise processing continues, but the Jobstep
Return/Condition code will be set to 4.

FSIRECOV-33 INVALID RECORD SEGMENT-ID RETURNED FROM SORT
... SEGMENT-ID - nnn
... PREVIOUS - nnn
This message is displayed on the system console and on SYSPRINT if a
segment sequence error is detected in the records returned from SORT. This
indicates a program logic error. Request assistance from a support
representative for this problem. Processing is terminated and the Jobstep is
canceled with a Jobstep Return/Condition code of 12.

FSIRECOV-40 DUPLICATE ATTRIBUTE FILE NAME SPECIFIED 'ddname'
This message is displayed on the Parameter Edit Report if an ATTRIBUTE
Command is entered with the same VSAM ddname specified more than
once. All attributes for a single VSAM ddname must be entered in the same
sub-parameter on the ATTRIBUTE Commands. Processing continues until
all Commands have been edited, but then processing will be terminated with
message FSIRECOV-1 and a Jobstep Return/Condition code of 4.

FSIRECOV-50 DLBL/DD STATEMENT MISSING FOR FILE 'ddname' ALL INPUT FOR
THIS FILE WILL BE IGNORED
This message is displayed on the VSAM OUTPUT Error Report if a
DLBL/DD statement cannot be found for the VSAM dataset 'ddname'. All
journal input for 'ddname' will be counted as errors. Processing continues for
all other VSAM datasets, but the Jobstep Return/Condition code is set to 8.
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FSIRECOV-51 DLBL/DD STATEMENT FOR 'ddname' DOES NOT DESCRIBE A VSAM
FILE, ALL INPUT FOR THIS FILE WILL BE IGNORED
This message is displayed on the VSAM OUTPUT Error Report if a
DLBL/DD statement for VSAM dataset 'ddname' is not for a VSAM dataset.
All journal input for 'ddname' will be counted as errors. Processing
continues for all other VSAM datasets, but the Jobstep Return/Condition
code is set to 8.

FSIRECOV-52 VSAM OPEN ERROR ON FILE 'ddname' FUNC=xxxxxxxxxxxx,
RC=X'hh'(nnn), EC=X'hh'(nnn),
ALL INPUT FOR THIS FILE WILL BE IGNORED
This message is displayed on the "OUTPUT VSAM ERROR REPORT" if an
open error is encountered on VSAM dataset 'ddname'. The VSAM return
code and error code are displayed in the message, along with a text
description of the open sub-function to be performed by FSI-RECOV. All
journal input for 'ddname' will be counted as errors. Processing continues for
all other VSAM datasets, but the Jobstep Return/Condition code is set to 8.

FSIRECOV-53 THE FOLLOWING INPUT WAS NOT PROCESSED DUE TO AN ERROR
This message is displayed on the VSAM OUTPUT Error Report if an error is
encountered while a journal record is being processed. Refer to the "Reports"
section of this documentation for the printed output associated with this
message. This message can be misleading for ESDS datasets. If WN functions
to ESDS datasets result in a different RBA then was used by CICS, this error
will result, but the record in error has already been added to the ESDS
dataset and there is no way for FSI-RECOV to remove it. Processing
continues, but the Jobstep Return/Condition code is set to 8.

FSIRECOV-54 VSAM ERROR ON FILE 'ddname' FUNC=xxxxxxxxxxxx, RC=X'hh'(nnn),
EC=X'hh'(nnn),
ALL REMAINING INPUT FOR THIS FILE WILL BE IGNORED
This message is displayed on the VSAM OUTPUT Error Report if a VSAM
error is encountered on VSAM dataset 'ddname'. The VSAM return code and
error code are displayed in the message, along with a text description of the
VSAM sub-function to be performed by FSI-RECOV. All remaining journal
input for 'ddname' will be counted as errors. This message will be preceded
by message FSIRECOV-53. Processing continues for all other VSAM
datasets, but the Jobstep Return/Condition code is set to 8.

FSIRECOV-55 THE FOLLOWING INPUT WAS NOT BACKED OUT BECAUSE THE
FIRST CICS FUNCTION WAS NOT A READ
This message is displayed on the VSAM OUTPUT Error Report if the
BACKOUT attribute option is being used, and the first CICS function for a
record key is not a 'read' type request.  No backout can be performed
without a 'read' journal record. Check the CICS FCT to make sure that
'before' journaling is being requested. Refer to the "Reports" section of this
documentation for the printed output associated with this message.
Processing continues, but the Jobstep Return/Condition code is set to 8.
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FSIRECOV-56 JOURNAL KEY LENGTH OF nnn FOR FILE 'ddname'
DOES NOT MATCH VSAM KEY LENGTH OF nnn
... CICS APPLID - applid,
... CICS JID   - nn,
... CREATE DATE - yy/ddd,
... CREATE TIME - hh.mm.ss.t,
... JOURNAL KEY - C'kkkkkkkkk',

X'hhhhhhhhh',
ALL REMAINING INPUT FOR THIS FILE WILL BE IGNORED
This message is displayed on the VSAM OUTPUT Error Report if a journal
record is detected with a record key length different from that defined to
VSAM. All remaining journal input for 'ddname' will be counted as errors.

This error will also occur if the journal record originated from a release 1.7
CICS system, but "1.7" was not specified on the INPUT JOURNAL
Command. In this case, the key length on the journal record will be four
bytes longer that the actual VSAM key length. The "FORCE" attribute will
handle this situation by ignoring the first four bytes of the journal key, but
the invalid key will also cause the records to be sorted incorrectly.

Processing continues for all other VSAM datasets, but the Jobstep
Return/Condition code is set to 8.

FSIRECOV-60 INVALID KEY LENGTH ENCOUNTERED ON INPUT JOURNAL,
PROCESSING IS TERMINATED
... DDNAME - jrnddn,
... DSNAME - jrn.dataset.name,
... FILENAME - cicsname,
... KEYLENGTH - nnn,
... CREATE DATE - yy/ddd,
... CREATE TIME - hh.mm.ss.t,
... JOURNAL BLK - nnn,
... JOURNAL REC - nnn
This message is displayed on the system console and on SYSPRINT if an
invalid key length is found in a CICS journal record. The key is the last field
in the "system prefix" of the CICS journal record, and its length is calculated
by subtracting the length of the other system prefix fields from the "system
prefix length" supplied by CICS. Starting with CICS release 1.7, the system
prefix is four bytes longer than before. The calculation will result in a value
less than 1 or greater than 256 if ...

• The INPUT JOURNAL command specified (or defaulted to) "1.6", and
the journal was created by CICS 1.7 or later, and the true key length is
greater than 252. In this case, the displayed key length will be four
bytes greater than the true key length.

• The INPUT JOURNAL command specified "1.7", and the journal
record was created by CICS 1.5 or 1.6, and the true key length is less
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than 5. In this case, the displayed key length will be four bytes less
than the true key length. (RRDS and ESDS have a key length of four).

• A CICS application error resulted in a journal record without a key
field. CICS journals the record with no key and then returns to the
application program with an "ILLOGIC" error. These journal records
can be bypassed by coding...

INPUT JOURNAL(jrnddn) -
SELECT(EXCLUDE(DATASET(cicsname) -

LE-KEYL(0)  ))

Processing is terminated with a Jobstep Return/Condition code of 12.

FSIRECOV-61 BACKUP 'ddname' WAS NOT CREATED BY FSI-RECOV, PROCESSING
IS TERMINATED
This message is displayed on the system console and on SYSPRINT if an
INPUT BACKUP Command specifies the ddname of a dataset that is
determined to NOT be a valid Journal Backup dataset. This could happen if
a CICS Journal dataset is specified via an INPUT BACKUP Command.
Processing is terminated with a Jobstep Return/Condition code of 12.
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FSIRECOV-62 ERROR OCCURRED IN INPUT MODULE,
PROCESSING IS TERMINATED,
... ERROR CODE - xx
... FEEDBACK - xxxxxxxx
... FUNCTION - xx
... MODNAME - pppppppp
... DDNAME - dddddddd
... DSNAME - cluster.name
This message is displayed on the system console and on SYSPRINT if an
error occurs while the program is attempting to open an input journal or
Logstream dataset. Processing is terminated with a Jobstep
Return/Condition code of 12.
ERROR CODE FEEDBACK

01 Getmain failed Amount of getmain (hex)
02 Freemain failed
03 Freemain wrong area
04 Bad block length field Blocklength and "LL" field
0B OS/390 Logstream error Return code and reason code
12 OS/390 Logstream error Return code and reason code
FF OS/390 Logstream error Return code and reason code

FUNCTION is one of the following

00 Open input
04 Open output
08 Close
0C Sequential input
10 Sequential output (buffered)
14 Sequential output (force write)
30 Delete Logstream blocks

OS/390 Logstream return codes and reason codes are defined in source
member: 'SYS1.MACLIB(IXGCONS)'.

FSIRECOV-63 JOURNAL DOES NOT BEGIN WITH A VALID CICS JOURNAL LABEL
RECORD,
PROCESSING IS TERMINATED
... DDNAME - jrnddn,
... DSNAME - jrn.dataset.name,

This message is displayed on the system console and on SYSPRINT if the
first block on a CICS journal file does not begin with a "label record". This
indicates that the file is not a CICS journal, or it was not formatted with
DFHJCJFP. If the file is a logical copy of a CICS journal (not made by a
CSIRECOV "OUTPUT BACKUP"), you must make sure that the first record
is a CICS label record. Processing is terminated with a Jobstep
Return/Condition code of 12.



FSI-RECOV/MVS INSTALLATION AND OPERATIONS GUIDE

Messages Page 129

FSIRECOV-64 JOURNAL SPECIFIED AS RELEASE 1.6
DSN RECORD FOUND
JOURNAL MUST BE 1.7 OR ABOVE
ADD 1.7 OPERAND TO INPUT JOURNAL COMMAND
PROCESSING IS TERMINATED
... DDNAME - jrnddn
... DSNAME - jrn.dataset.name

This message is displayed on the system console and on SYSPRINT if a CICS
dataset name record is found in the input journal, and the 1.7 Operand has
not been specified. Unfortunately, this detection cannot always occur at the
start of the journal, therefore, processing is terminated with a Jobstep
Return/Condition code of 12 and you must change your INPUT JOURNAL
Command to include the 1.7 Operand.

FSIRECOV-72 ERROR OCCURRED IN OUTPUT MODULE,
PROCESSING IS TERMINATED,
... ERROR CODE - xx
... FEEDBACK - xxxxxxxx
... FUNCTION - xx
... MODNAME - pppppppp
... DDNAME - dddddddd
... DSNAME - cluster.name
This message is displayed on the system console and on SYSPRINT if an
error occurs while the program is attempting to process an output BACKUP
dataset. Refer to error number 62 for a description of the returned
information. Processing is terminated with a Jobstep Return/Condition code
of 12.

FSIRECOV- 90 SPECIFIED BLOCKID OR TIMESTAMP NOT FOUND IN
LOGSTREAM(xxxxxx).
This message is displayed on the SYSLOG and on SYSPRINT if the given
blockid or start time timestamp does not find an equal or greater than match
in the given logstream.  Processing is terminated with a condition code of 12.

FSIRECOV-91 LOGSTREAM(xxxxxxxxx) NOT DEFINED.
This message is displayed on the SYSLOG and on SYSPRINT if the given
logstream entry is not found in the SYSPLEX logging facility. Processing is
terminated with a condition code of 12.

FSIRECOV-92 SECURITY VIOLATION - NOT AUTHORIZED TO PERFORM LOGR
FUNCTION.
This message is displayed on the SYSLOG and on SYSPRINT if the jobstream
executing an INPUT LOGR request is not authorized in the SYSPLEX
logging facility. Processing is terminated with a condition code of 12.
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FSIRECOV-93 LOGSTREAM(xxxxxxx) IS EMPTY.
This message is displayed on the SYSLOG and on SYSPRINT if the requested
options on an INPUT LOGR do not find any log entries in the given
logstream. Processing is terminated with a condition code of 12.

FSIRECOV-94 LOGSTREAM(xxxxxxx) NOT PROPERLY STARTED, BROWSE TOKEN
DOES NOT MATCH.
This message is displayed on the SYSLOG and on SYSPRINT if the request
for INPUT LOGR fails on a logstream open/start request.  This is a system
generated message usually indicating that the logstream open request failed
for various reasons.  Users should check with your systems area to
determine why the logstream was not available.  If logstream is available
and problem persists, contact Fantom Systems support for further assistance.
Processing is terminated with a condition code of 12.

FSIRECOV-1000 'x' IS AN INVALID COMMAND
The first word in the line, "x", is not a valid Command. If it is a parameter
intended to be part of a previous Command, check for valid continuation on
the end of the previous line. If it is supposed to be part of a comment, check
for the proper use of "/*" (start of comment),";" (end of Command), and
continuation characters.

FSIRECOV-1001 'x' IS AN INVALID KEYWORD FOR 'y'
SUB-PARAMETERS FOLLOWING IT ARE IGNORED
The character string "x" was specified as a sub-parameter of "y", and is not a
valid keyword for "y". Any sub-parameters coded for "x" are ignored. If "x"
was not intended to be a sub-parameter of "y", check your use of
parentheses. If "x" is a Command, a previous Command may have been
continued improperly.

FSIRECOV-1002 'x' EXCEEDS THE NUMBER OF POSITIONAL PARAMETERS
ALLOWED FOR 'y'
SUB-PARAMETERS FOLLOWING IT ARE IGNORED
Positional parameters are allowed for "y", but the maximum number allowed
had already been specified before "x" was found. Any sub-parameters coded
for "x" are ignored. If "x" was not intended to be a sub-parameter of "y",
check your use of parentheses. If "x" is a Command, a previous Command
may have been continued improperly.

FSIRECOV-1003 'x' IS INVALID - NO PARAMETERS ALLOWED FOR 'y'
SUB-PARAMETERS FOLLOWING IT ARE IGNORED
No sub-parameters are allowed for "y", but "x" was coded as a sub-
parameter. Any sub-parameters coded for "x" are ignored. If "x" was not
intended to be a sub-parameter of "y", check your use of parentheses.
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FSIRECOV-1004 'x' CAN BE SPECIFIED ONLY n TIMES FOR 'y'
SUB-PARAMETERS FOLLOWING IT ARE IGNORED
A list of repeated sub-parameters (maximum of "n") are allowed for "y", but
"x" exceeds this maximum. Any sub-parameters coded for "x" are ignored. If
"x" was not intended to be a sub-parameter of "y", check your use of
parentheses.

FSIRECOV-1006 'x' IS NOT A VALID NUMERIC VALUE
The character string "x" was coded where a numeric value is expected, but it
is not a valid number. If "x" was not intended to be a number, it may be
positioned incorrectly in relation to other sub-parameters at the same level,
or incorrect use of parentheses may have caused it to be associated with the
wrong parameter.

FSIRECOV-1007 'x' EXCEEDS THE ALLOWED NUMBER OF n CHARACTERS/DIGITS
For a non-numeric positional parameter, "x" contains too many characters.
For a numeric parameter, "x" is too large a number for the positional
parameter. If "x" is correct as coded, it may be positioned incorrectly in
relation to other sub-parameters at the same level, or the incorrect use of
parentheses may have caused it to be associated with the wrong parameter.

FSIRECOV-1008 'x' IS NOT A VALID TIME OF DAY VALUE
A time of day value of the format "HH:MM:SS.T" was expected where "x"
was coded. If "x" is not intended to be a time of day value, it may be
positioned incorrectly in relation to other sub-parameters at the same level,
or incorrect use of parentheses may have caused it to be associated with the
wrong parameter.

FSIRECOV-1009 DELIMITER 'x' IS INVALID FOLLOWING 'y', AND IS IGNORED
The delimiter "x" was coded where it is not allowed. A "/" delimiter is
allowed only after certain parameters, and a "(" cannot immediately follow
another delimiter.

FSIRECOV-1010 EXTRA RIGHT PARENTHESES FOLLOWING 'x' IGNORED
More right parentheses ")" have been found than are needed. Either a left
parenthesis "(" is missing, or too many right parentheses were coded.

FSIRECOV-1011 MISSING n RIGHT PARENTHESES AT END OF COMMAND
The end of Command has been reached, but "n" left parentheses "(" have not
been paired with right parentheses ")". Either a continuation character is
missing (the next line will start a new Command), or too few right
parentheses ")" were coded.

FSIRECOV-1012 COMMENT IS NOT TERMINATED WITH '*/', OR CONTINUATION IS
MISSING ON THIS LINE
A comment was started with "/*" but was not terminated properly.
Comments follow the same continuation rules as parameters, and must be
terminated by "*/".
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FSIRECOV-1013 STRING 'x' IS NOT TERMINATED WITH A QUOTE, OR
CONTINUATION IS MISSING ON THIS LINE
The character string "x" was started as a quoted string, but an ending quote
(') was not found.

FSIRECOV-1014 STRING 'x' IS NOT FOLLOWED BY A SEPARATOR CHARACTER, OR
ONE QUOTE WAS CODED WHERE TWO ARE REQUIRED
The character string "x" was started as a quoted string, and another quote (')
was found which was not followed by a separator character (to end the
string).

FSIRECOV-1015 END OF INPUT REACHED - LAST INPUT LINE CANNOT BE
CONTINUED
The last line in the SYSIN dataset ended with a continuation character. Since
there are no more lines to process, continuation is invalid. If you did not
intend the SYSIN dataset to end at this point, check your input for "/*"
appearing in the first position of a SYSIN line. This is treated as end-of-file,
not the start of a comment.

FSIRECOV-1016 COMMAND NOT PROCESSED DUE TO SYNTAX ERRORS -
CONDITION CODE n
The condition code set by previous errors for this Command exceeds the
maximum allowed. The highest condition code for all errors for this
Command is "n".

FSIRECOV-1017 'x' IS NOT A VALID JULIAN DATE VALUE
A Julian date value in the format "YY/DDD" was expected where "x" was
coded. If "x" is not intended to be a Julian date value, it may be positioned
incorrectly in relation to other sub-parameters at the same level, or incorrect
use of parentheses may have caused it to be associated with the wrong
parameter.

FSIRECOV-1096 PATCH HEX STRING CONTAINS ODD NUMBER OF DIGITS
The internal debugging facility has been invoked to patch a module. A
hexidecimal verify or replace string was coded which does not represent a
whole number of bytes. For example, X'47F0' is valid; x'47F' is not valid.

FSIRECOV-1097 PATCH VERIFY ERROR
The internal debugging facility has been invoked to patch a module, but the
data being verified does not match what is in the module.

FSIRECOV-1098 INTERNAL ERROR - CANNOT FIND TYPE=FINAL
An internal logic error has occurred. Request assistance from a support
representative.

FSIRECOV-1099 INTERNAL ERROR - CANNOT FIND TYPE=SEG FOR xxxxxxxx
An internal logic error has occurred. Request assistance from a support
representative.
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FSIRECOV-1100 (module+offset) INTERNAL ERROR - INVALID MESSAGE NUMBER
X'xxxxxxxx'(n)
An internal program error has occurred at the location indicated by the
module and offset information. The module has attempted to issue an error
number which is not in any message tables. When requesting technical
assistance for this error, please state the full error message.

FSIRECOV-1101 (module+offset) function/macro INTERNAL ERROR - RETURN CODE
X'xxxxxxxx'(n)
An internal program function has issued an operating system macro which
failed. The function was called at the location indicated by the module and
offset information. When requesting technical assistance for this error, please
state the full error message.

FSIRECOV-1102 (module+offset) function/macro INTERNAL ERROR - RETURN CODE
X'xxxxxxxx'(n) WHILE ISSUING MESSAGE mmmm
While attempting to issue message number "mmmm", an internal program
function issued an operating system macro which failed. The function was
called at the location indicated by the module and offset information. Also
refer to message "FSIRECOV-mmmm" which may help in determining the
cause of the problem. When requesting technical assistance for this error,
please state the full error message.

FSIRECOV-1103 GETMAIN(GM) / FREEMAIN(FM) STATISTICS
GMCOUNT=n GMTOT=n
FMCOUNT=n FMTOT=n
CURRENT=n MAXIMUM=n
LARGEST SINGLE GETMAIN=n
An internal debugging function has requested a display of the memory
statistics.

FSIRECOV-1104 (module+offset) function/macro PROGRAM 'xxxxxxxx' NOT FOUND
FSI-RECOV attempted to load program "xxxxxxxx", but it was not found in
the Load Libraries available in the job step. The load function was called at
the location indicated by the module and offset information. This message is
issued only if the program cannot be found; other load errors will produce
message FSIRECOV-1105 or FSIRECOV-1108

FSIRECOV-1105 function/macro REQUEST FOR n BYTES OF MAIN STORAGE FAILED.
USE A LARGER REGION PARAMETER
The indicated internal function issued an operating system macro which
required more main storage than was available. If the number of bytes
needed is not known, the message will say "REQUEST FOR MAIN
STORAGE FAILED". Execute CSIRECOV with a larger region parameter. If
the problem persists, determine the cause of excessive main storage use.
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FSIRECOV-1106 (module+offset) function/macro INVALID PRINT FILE 'filename'
FSI-RECOV was unable to open "filename" as a printer dataset. Check your
JCL and parameters. If you request technical assistance for this error, please
state the full error message.

FSIRECOV-1108 (module+offset) function/macro INTERNAL ERROR - ABEND CODE
X'xxxx', REASON CODE X'xxxx'
An internal program function has issued an operating system macro which
failed. The function was called at the location indicated by the module and
offset information. The system abend code and reason code are displayed.
When requesting technical assistance for this error, please state the full error
message.

FSIRECOV-1150 (module+offset) xxxxxxxx FUNCTION HAS BEEN ENTERED
The operating system interface module has been called from (module+offset)
to perform a "xxxxxxxx" function. This message is issued only if the internal
trace has been turned on.

FSIRECOV-9998 WARNING - PRODUCT AUTHORIZATION EXPIRES IN 30 DAYS OR
LESS
This message is displayed on the system console if the copy of FSI-RECOV
you are using is about to expire. Contact your Fantom Systems product sales
representative for a new Expiration Password.

FSIRECOV-9999 PRODUCT AUTHORIZATION HAS EXPIRED
FSI-RECOV is protected with an Expiration Password. This message is
displayed on the system console if that Password has expired. Contact your
Fanton Systems product sales representative for a new Expiration Password.
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FSIRECVC-01 xxxx VERIFICATION COMPLETED OK
This is the only message that should be produced if everything is OK.  One
message will be generated for each dataset type (xxxx).

FSIRECVC-02 xxxx FILE OPEN ERROR, STATUS = ss
An open error ss (VSAM status for Cobol) has occurred for dataset type
xxxx.  Verification is terminated.

FSIRECVC-03 xxxx READ ERROR ON KEY  -  kkkkkkkk,
STATUS = ss
A read error ss (VSAM status for Cobol) has occurred for dataset type xxxx.
Verification is terminated.

FSIRECVC-04 xxxx FILE CLOSE ERROR, STATUS = ss
A close error ss (VSAM status of Cobol) has occurred for dataset type xxxx.

FSIRECVC-05 xxxx WRONG RECORD COUNT, IS nnnnn
SHOULD BE nnnnn
The specified dataset (xxxx) does not have the proper number of records.
This message will probably be preceded by one or more errors for the
dataset. Refer to the section Problem Determination for information on how
the error could have occurred.

FSIRECVC-06 xxxx GENERIC DELETE FAILED, RECORD = kkkkkkkk
Indicates a problem with the generic delete function. This message indicates
the specified record was not deleted by the Recovery Process. Refer to the
section Problem Determination for information on how the error could have
occurred.

FSIRECVC-07 xxxx SPECIFIC DELETE FAILED,
RECORD = kkkkkkkk
This message indicates the specified record was not deleted by the Recovery
Process. Refer to the section Problem Determination for information on how
the error could have occurred.

FSIRECVC-08 xxxx UNKNOWN RECORD = kkkkkkkk
The specified record (kkkkkkkk) should never have been created by the
Verification System.  This error would indicate that some other program in
your CICS system is creating journal records with one of the verification
dataset ID's.

FSIRECVC-09 xxxx RECORD ADD FAILED
This message follows one or more format error messages when they occur on
a record that was added during the update process. Refer to the section
Problem Determination for information on how the error could have
occurred.
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FSIRECVC-10 xxxx RECORD UPDATE FAILED
This message follows one or more format error messages when they occur on
a record that was updated during the update process. Refer to the section
Problem Determination for information on how the error could have
occurred.

FSIRECVC-11 xxxx OCCURS ERROR FOR KEY  =  kkkkkkkk, SHOULD BE nnnn, IS
nnnn
Each record in each verification dataset has an OCCURS depending on value
followed by a series of fields based on the OCCURS value.  This message
indicates a record that does not have the value it should have.

FSIRECVC-12 xxxx FIELD ERROR FOR KEY  =  kkkkkkkk,
FIELD nnnn, SHOULD BE nnnn, IS nnnn
Each record in each verification dataset has an OCCURS depending on
value, followed by a series of fields based on the OCCURS value.  This
message indicates a record that does not have the value it should have.

FSIRECVI-01 xxxx FILE INITIALIZATION COMPLETED OK
This is the only message that should be produced if everything is OK. One
message will be generated for each dataset type (xxxx).

FSIRECVI-02 xxxx FILE OPEN ERROR, STATUS = ss
An open error ss (VSAM status for Cobol) has occurred for dataset type
xxxx.  Initialization is terminated.

FSIRECVI-03 xxxx WRITE ERROR ON KEY  -  kkkkkkkk,
STATUS = ss
A write error ss (VSAM status for Cobol) has occurred for dataset type xxxx.
Initialization is terminated.

FSIRECVI-04 xxxx FILE CLOSE ERROR, STATUS = ss
A close error ss (VSAM status for Cobol) has occurred for dataset type xxxx.

FSIRECVU-00







BIMKSRU
BIMKSDS
BIMESDS
BIMRRDS
BIMKSFL

  - 






OPEN DATASET

PROCESSING
CLOSE DATASET

 

These informational messages are displayed during the update processing in
program CSIRECVU. Each message is displayed prior to CSIRECVU
performing the function described in the message. If an error occurs during
the update process, the last message displayed will indicate where the error
occurred.
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FSIRECVU-01 PROCESSING COMPLETED - TASKID(nnnnnnn)
This message appears if all updates occurred ok. Any other errors indicate
an error condition. The TASKID is the CICS task number for the CSIRECVU
transaction.

FSIRECVU-02 KSDS READ UPDATE ERROR ON KEY 1001
This message appears if an error occurs during a CICS read update for key
1001.

FSIRECVU-03 KSDS COPY ERROR
This message appears if an error occurs during a copy of keys 0001 - 0005 to
keys 1001 - 1005.

FSIRECVU-04 ESDS READ UPDATE ERROR ON RBA 42
This message appears if an error occurs during a CICS read update for
internal key 0003.

FSIRECVU-05 ESDS READ UPDATE ERROR ON RBA 140
This message appears if an error occurs during a CICS read update for
internal key 0006.

FSIRECVU-06 RRDS READ UPDATE ERROR ON RECORD 1
This message appears if an error occurs during a CICS read update for key
0001.

FSIRECVU-07 RRDS COPY READ ERROR
This message appears if an error occurs during a copy of keys 0001 - 0009 to
keys 0016 - 0024.

FSIRECVU-08 KSFL READ UPDATE ERROR ON RECORD 1001
This message appears if an error occurs during a CICS read update for key
1001.

FSIRECVU-09 KSFL COPY ERROR
This message appears if an error occurs during a copy of keys 0001 - 0005 to
keys 1001 - 1005.

FSIRECVU-10 KSRU ADD ERROR
This message appears if an error occurs during a mass insert of keys 0001 -
0005 to the empty dataset 'RLNKSRU'.

FSIRECVU-11 KSFL ADD ERROR
This message appears if an error occurs while re-adding key 0003 or 0004
after the delete of the same record.

FSIRECVU-12 xxxxxxxx NOT OPEN
This message appears if CSIRECVU is unable to open dataset "xxxxxxxx".
Look for a VSAM error message on the System Console.
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How To Code Commands (Syntax)

This section describes the rules for coding FSI-RECOV Commands and their
Operands. The meaning and use of the Commands themselves are not described
here. The examples given here are intended only to clarify the coding syntax, not
to show how to use a particular Command or Operand.

Commands are coded as one or more lines in a SYSIN dataset. Each Command
may be continued using any number of lines.

A Command may contain comments, which can be coded anywhere within the
Command. Comments may also be coded separately, rather than as part of a
Command.

Terminology

The special terms defined below are used to describe the Command syntax.

• COMMAND: A Command is a FSI-RECOV-defined Command name
followed by Operands and comments. Each Command is defined and
processed by FSI-RECOV as a single entity, and may or may not be related to
other Commands.

• KEYWORD Operand: Keyword Operands are represented in Command
descriptions with upper-case letters, and indicate FSI-RECOV-defined words
which either identify sub-Operands that follow the keyword in parentheses,
or modify the action taken during the processing of a Command.

• POSITIONAL Operand: Positional Operands are represented in Command
descriptions with lower-case letters, and indicate user-provided data needed
by the Command.

• SEPARATOR CHARACTER: A separator character is used to end an
Operand, and to indicate the relationship of that Operand to other
Operands. The separator characters are: space, comma, left and right
parentheses, slash, and semi-colon.

• COMMENTS: FSI-RECOV allows you to code comments in the SYSIN
dataset. Comments are for your own documentation and are printed, but not
processed, with the Commands.
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Coding FSI-RECOV Operands

FSI-RECOV Commands all have this general structure:

COMMAND-NAME Operands ... ;

The semi-colon (;) is optional, and signals the end of the Command. Anything
coded after a semi-colon is ignored. The Command-name must be the first word
in a Command, terminated by a space. It is normally followed by Operands
which further define the action to be taken by the Command. The Operands
which are allowed after the Command-name are separated using one or more
spaces. If an Operand requires one or more sub-Operands, the sub-Operands are
coded in parentheses in this manner:

COMMAND  PARM-1  PARM-2(SUB-A(...) SUB-B) PARM-3...

where PARM-1, PARM-2, SUB-A, SUB-B, and PARM-3 are valid keyword or
positional Operands defined for the Command named "COMMAND". Only
Operands defined as valid for PARM-2 may be coded as sub-Operands
following PARM-2. The Operands PARM-1, PARM-2, and PARM-3 are
considered to be at the same logical level, regardless of any sub-Operands
specified for each of them. Operands and sub-Operands of all logical levels
follow the same coding rules.

The Command-name, Operands, and separator characters may be preceded or
followed by any number of spaces. This can be used to make Commands more
readable, and easier to maintain.

Keyword Operands can be coded in any order, unless the description of a
Command states otherwise. Some keywords may be defined as having one or
more prefixes which alter the meaning of the keyword.

Positional Operands may be coded in a variety of ways, to allow you to specify
any type of data. If the data needed for an Operand contains separator characters
or non-printable characters, code the Operand as a quoted string or as a
hexidecimal string. If an Operand is defined as a number, you may code it either
as a decimal number, or use hexidecimal notation. The relative position of each
positional Operand within the Command determines the sequence in which they
are acted upon.
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Coding Continuation

You may specify any FSI-RECOV Command on more than one input line by
coding either a "+" or "-" as the last non-blank character of all but the last line of
the Command. If a "-" is used as the continuation character, the Command is
continued starting at the left margin of the following line. If a "+" is used, the
Command is continued starting with the first non-blank character of the
following line. All data on the line up to, but not including, the "+" or "-" is used.
The following examples will all have the same result:

COMMAND PARM-1 PARM-2(SUB-A(DATA) SUB-B) PARM-3

COMMAND PARM-1 PARM-2(SUB-A(DA+
        TA) SUB-B) PARM-3

COMMAND PARM-1 PARM-2(SUB-A(DA-
TA) SUB-B) PARM-3

COMMAND PARM-1 -
    PARM-2( -
           SUB-A(DATA) -
           SUB-B -
          ) -
    PARM-3

Continuation works in the same way regardless of whether it takes place in the
middle of a word, within a quoted string or comment, between Operands, or
after a semi-colon (;). It takes place as the lines are read, before any other
characters are interpreted.

Coding Quoted Strings

Quoted strings are valid for any positional Operand, to allow you to:

• Code data that contains separator characters - 'NOT FOUND'

• Code data that would otherwise be interpreted as a keyword.

• Code data in hexidecimal notation - x'C8C5E7'

• Code lower-case data - 'This will remain lower case'

To specify the quote character within a quoted string, code two consecutive
quotes:

     'THIS STRING CONTAINS ''QUOTES'' IN IT'
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Coding Date Operands

Some Operands require a date to be coded. The format can be:

YYDDD
CCYYDDD
YY/DDD
CCYY/DDD
YY/MM/DD
CCYY/MM/DD

Where CC is the century (if omitted, the century from the current system date is
used), YY is the year, MM is the month, DD is the day within the month, and
DDD is the Julian day number (January 1 = 001, February 1 = 032, etc.). You
must code exactly three digits for DDD and exactly two digits for each of the
MM, DD, YY  and CC values.

You may specify a date that is relative to the current date by coding a "+" or "-"
as the first character of the Julian date. The number of years (optional) and days
are then added to or subtracted from the current system date. When you code a
relative date, the number of days can be any number up to 999.

Coding Time Operands

Some Operands require a time of day value to be coded. The format is
HH:MM:SS.T, where HH is the hour, MM is the minutes, SS is the seconds, and
T is the tenths of seconds. The seconds and tenths of seconds are optional, so
HH:MM or HH:MM:SS are also valid formats. If you code it without punctuation
(HHMMSST), you must specify all seven digits.

Coding Comments

It is often useful to put comments with the Operands. Since a semi-colon ";" ends
the parameter processing of a Command, anything coded after a semi-colon is
treated as a comment. If continuation is specified after a semi-colon, the
comment is continued to the next line.

A more flexible method of coding comments is provided. A comment may
appear at any point that a separator character is valid, by coding "/* comment
*/". Any characters may appear between the "/*" and "*/", and the comment
may be continued to any number of lines by using the normal continuation
method. If you do not end the comment, or code a continuation character on the
line, an error message is issued. In the following examples, the lower case
characters represent data that are treated as comments:
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COMMAND PARM-1;parm-2(sub-a(data) sub-b) parm-3

COMMAND PARM-1     /* comment for parm-1 */ -
          PARM-2(  /* comment for parm-2 */ -
                   /* more comments */ -
            SUB-A(DATA) -
                ) -
            /* a single comment can be-
                 continued */
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APPENDIX B
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Journal Backup Record Formats

The following record layouts describe the formats of FSI-RECOV Journal Backup
records. Journal Backup datasets are created using variable-length spanned
blocked records. The format is determined by the FORMAT Operand of the
OUTPUT BACKUP Command.

FORMAT(SHORT)

OFFSET        LENGTH DESCRIPTION

000 (000) 2 "LL" field - Length of record
002 (002) 2 "BB" field - Set to x'0000'
004 (004) 2 Prefix length (includes LLBB fields)
006 (006) 2 Length of Key (following prefix)
008 (008) 2 Length of data Record (following prefix)
010 (00A) 2 (reserved)
012 (00C) 8 Dataset ID (from FCT)
020 (014) 4 Date (packed 00YYDDD)
024 (018) 4 Time (packed HHMMSST)
028 (01C) 8 Journal Block Number (hex xxxxxxxx)
036 (024) 2 Relative Record in Block (packed nnn)
038 (026) 1 Journal ID (binary JID value)
039 (027) 2 Source of this record:

FC =VSAM  File Control
BJ = Batch Journal (FSI-JRNL)

041 (029) 8 APPLID (from SMF or APPLID parm)
049 (031) 4 Transaction ID
053 (035) 4 Terminal ID
057 (039) 3 Task number (packed nnnnn)
060 (03C) 2 Function Code:

RO = Read Only
RU = Read for Update
WU = Write Update
WN = Write New
WD = (Write) Delete

062 (03E) 1 (reserved)
063 (03F) 1 (reserved)

------------ End of Prefix --------------
064 (040) variable Key field (RIDFLD)
064 (040) variable Record Data (follows Key field)
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FORMAT(LONG)

OFFSET        LENGTH DESCRIPTION

000 (000) 2 "LL" field - Length of record
002 (002) 2 "BB" field - Set to x'0000'
004 (004) 2 Prefix length (includes LLBB fields)
006 (006) 8 Dataset ID (from FCT)
014 (00E) 1 (reserved)
015 (00F) 1 (reserved)
016 (010) 2 Key length
018 (012) 256 Key field (RIDFLD), Left justified,

x'00' filled
274 (112) 4 Date (packed 00YYDDD)
278 (116) 4 Time (packed HHMMSST)
282 (11A) 8 Journal Block Number (hex xxxxxxxx)
290 (122) 2 Relative Record in Block (packed nnn)
292 (124) 1 (reserved)
293 (125) 1 Journal ID (binary JID value)
294 (126) 2 Source of this record:

FC = VSAM File Control
BJ = Batch Journal (FSI-JRNL)

296 (128) 8 APPLID (from SMF or APPLID parm)
304 (130) 4 Transaction ID
308 (134) 4 Terminal ID
312 (138) 3 Task number (packed nnnnn)
315 (13B) 2 Function Code:

RO = Read Only
RU = Read for Update
WU = Write Update
WN = Write New
WD = (Write) Delete

317 (13D) 1 (reserved)
318 (13E) 2 (work area for FSIRECOV)
320 (140) 2 length of data record
322 (142) 44 (reserved)

------------ End of Prefix --------------
366 (16E) variable Record Data
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FORMAT(REDUCED)

OFFSET        LENGTH DESCRIPTION

000 (000) 2 "LL" field - Length of record
002 (002) 2 "BB" field - Set to x'0000'
004 (004) 2 Prefix length (includes LLBB fields)
006 (006) 2 Length of Key (following prefix)
008 (008) 2 Length of data Record (following prefix)
010 (00A) 2 (reserved)
012 (00C) 8 Dataset ID (from FCT)
020 (014) 4 Date (packed 00YYDDD)
024 (018) 4 Time (packed HHMMSST)
028 (01C) 8 Journal Block Number
036 (024) 2 Relative Record in Block (packed nnn)
038 (026) 1 Journal ID (binary JID value)
039 (027) 2 Source of this record:

FC =VSAM  File Control
BJ = Batch Journal (FSI-JRNL)

041 (029) 8 APPLID (from SMF or APPLID parm)
049 (031) 4 Transaction ID
053 (035) 4 Terminal ID
057 (039) 3 Task number (packed nnnnn)
060 (03C) 2 Function Code:

RO = Read Only
RC = Read change record
RU = Read for Update
WC = Write change record
WU = Write Update
WN = Write New
WD = (Write) Delete

062 (03E) 1 (reserved)
063 (03F) 1 (reserved)

------------ End of Prefix --------------
064 (040) variable Key field (RIDFLD)
064 (040) variable Record Data (follows Key field) If Function
Code

is RC or WC, this is a "Change record".
Refer to the description that follows.
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Format of " Change record"

OFFSET        LENGTH DESCRIPTION

000 (000) 4 original LLBB area
004 (004) 1 change type. x'01' - read, x'04' write
005 (005) 3 future
008 (008) 4 "checksum" of original record
012 (00C) 2 length of original "before" record
014 (00E) 2 length of original "after" record
016 (010) 2 length of change descriptor fields

------------ start of change descriptor fields --------------
018 (012) 1 length of change field / skipped area

if x'80' bit is on, this is length of area that
was not changed, 1-127.
if x'80' bit is off, this is length of changed
data, 1-127. Data follows this byte.

019 (013) variable change field
------------ above field(s) repeated for each change in the record --------------
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