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Using REPLACE and COPY in an EVALUATE
statement

One of our programmers recently had a great idea while coding in
COBOL: to use the REPLACE verb together with COPY statements
(instead of COPY .... REPLACING) in an EVALUATE construct. The
idea was sound, but he ran into problems when compiling the code.
Also, because of the simple use of this combination, the benefits over
previous methods were somewhat limited. I was asked to help solve his
compilation problems and during my investigation and error reporting
(to IBM) I had a few ideas myself. If more than one copybook was used
and the selection of copybooks was variable, this method may bring a
few benefits in code readablity. In this article I describe by example
what our programmer had tried to achieve, a solution to his compilation
problems, and an example of how the method could be used. The
original code looked something like this (changed for ease of reading):

������������������������������������������������������������������

�����������������	����	
��

������������������������������������������������������������������������

�����������������	��	���

���������������������������

���������������������������������������������

�����������������������������

���������������������������

���������������������������������������������

�����������������������������

���������������������������

���������������������������������������������

�����������������������������

���������������������������

���������������������������������������������

�����������������������������

���������������������	�

�������������
	

�������

The copybook CPYBK looked something like this:
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What our programmer hoped to generate from his compilation should
have looked something like this:
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What he got, however, was:
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After searching for possible solutions, and also contacting IBM, I
found that a quick solution was to place a CONTINUE statement as the
last statement in the copybook. After that the compilation ran
successfully.

After providing a temporary fix for this problem, I had a few thoughts
about the implementation.

The use of the REPLACE statement in this context is little more than
the combined COPY and REPLACING statements, and this could be
used just as easily. The big difference between the two methods is that
the COPY ... REPLACING is just for one specific copybook, whereas
the REPLACE statement changes all the following code up to the next
REPLACE statement, up to REPLACE OFF, or until the end of the
program.

So how could this method be of more use? The following scenario
shows how useful this methodology can be.

If more than one copybook was being used and, say, depending on the
business context, not every copybook was needed for every case, an
interesting coding example would be something like this:
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The documentation can be found in IBM’s COBOL Language Reference
(SC26-9046-04) section 8.1.10 REPLACE statement.

However, there are a few points to note:

• The REPLACE statement must be preceded by a period (full stop)
and terminated by a period.

• The REPLACE statement replaces all occurrences to the end of the
code or until the next REPLACE statement.

• The copybooks, when used together with the EVALUATE
statement, cannot contain full stops.

• REPLACE statements can themselves contain COPY statements.

At the time of writing the reported compiler problem (IBM) has a status
of ‘open’; until the problem is resolved the CONTINUE phrase must
be used as the last statement in the copybook.

Rolf Parker
Systems Programmer (Germany)  © Xephon 2002

Archiving daily syslogs

The following REXX program and JCL can be used to control the
archiving of daily syslogs on OS/390. The MPF exit ‘SLOGMPF1’ is
used to issue the commands to:

• Start STC ‘ARCSLG1’, which uses the external writer to write the
syslog output to an archive dataset.

• Issue the correct command to stop the writer started above when
it has finished writing.
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The exit looks for class ‘L’ output, which is our installation standard
for sysout. Before running this for the first time you would need to
manually allocate SYSLOG.DAILY.ARCHIVE. See ‘ELOG2’ for the
attributes.

The system also requires time-initiated commands to be issued for the
following (these can be issued using JES Time Initiated Commands, or
perhaps an in-house written utility or ISV offering):

• Issue the ‘WRITELOG’ command to spool off the syslog output,
at the required intervals (the example here just uses one minute
past midnight, but you may want to make this a more frequent
interval).

• Start the ‘ARCSLG2’ STC, which renames the archived syslog
dataset and reallocates another, with a header in it.

• Start job ‘LOGMAINT’, which uses DFDSS to free off unused
space in the syslog archive datasets and deletes the oldest ones (as
required).

So, the sequence of events would be:
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Controlling DFSMSHSM tapes

THE PROBLEM

We have about one terabyte of disk space under SMS and consequently
we use about a hundred Magstar tapes for migration and back-up of
primary space. Datasets migrate to tapes according to defined
management classes. As a result, a huge number of datasets become
obsolete at ML2 or at back-up time each day. We recycle them regularly
when the percentage of valid data decreases to below 25%.

We noticed that from time to time there are different problems with
HSM tapes. Our analysis suggested the following problems:

• Damaged tapes that become inaccessible because of label errors
or data checks.

• Software problems that cause malfunctioning of optimal tape
utilization, reduction of spanning, etc.

The tape problems result in a discrepancy between information in
DFHSM control datasets and the tape contents. That is why some of the
tapes are not eligible for recycling although they have a small percentage
of valid data; and even more of a problem is that some of the data is
unusable.

A SOLUTION

These are the reasons for writing the HSMCHK procedure that
periodically checks tape information and generates statements for
repair. The procedure analyses tapes starting from the TTOC (tape
table of contents) and AUDIT VOLUMECONTROLS output. The
user specifies the percentage of valid data that is to be the criterion for
recycling. This parameter necessitates the utilization of a whole tape
set for connected tapes.

The procedure follows the standard IBM methodology for repairing
control data. The AUDIT statement with the FIX option does the
automatic corrections, but many types of error remain after AUDIT.
Based on the DFHSM literature and our experience we found ways of
correcting the remaining errors.
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Statements for different types of action are placed in the four datasets.
Users can check them, uncomment some of the proposed statements,
and execute them at the appropriate time.

Dataset userid.HSM.#ACTION.AUDIT.LIST contains statements for
additional AUDITs that are necessary in case of error ARC0378I. If
AUDIT MEDIACONTROL finishes successfully, control information
is updated and the error does not exist any more. If the tape is damaged,
AUDIT MEDIACONTROL cannot succeed and we recommend using
RECYCLE FORCE in the second pass. If RECYCLE FORCE did not
finish successfully the data on tape is lost. You have to execute the
FIXCDS statement that is generated in the fourth dataset.

Dataset userid.HSM.#ACTION.RECYCLE.LIST contains statements
about three subtypes of action:

• Regular recycling.

• Recycling of damaged tapes that have ERROR 58 in audit output.

• Optional recycling of partially-used tapes with a percentage of
valid data lower than the specified percentage.

These tapes can be:

• Current ML2 or back-up tapes that HSM will use in the next
session. This situation occurs regularly and doesn’t need any
action.

• Tapes that HSM used at some time in the past and left partially
used. It didn’t mark them as full because of a software or operator
problem.

Unfortunately, there is no date stamp in HSM reports, so we cannot
distinguish regular from irregular tapes. That is why we generate
statements for marking them full and recycling, but put them inside
comments.

Dataset userid.HSM.#DELVOL.AUDIT.LIST contains statements for
deleting volumes that contain 0% of valid data or have status empty.

Dataset userid.HSM.#FIXCDS.AUDIT.LIST contains statements to
execute at the end of the process. We recommend FIXCDS only for
tapes that are totally damaged.
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Load modularized REXX procedure

THE PROBLEM

Although the REXX language provides basic support for modularized
programs (for example calls to external routines), the execution
environment has several deficiencies. For example:

• There is a massive overhead for each call to a routine contained in
an external library; I have measured elapsed times in the order of
one second for each and every call to an external routine.

• Although this time-overhead problem can be solved by combining
all routines in a single physical module, such a binding is static.
This means that the calling module needs to be updated every time
a called routine is changed.

• If such a module provides general routines, this module must be
physically included in every procedure that uses this functionality.
This in turn makes it more difficult to make changes.

A SOLUTION

REXXPREP acts as a preprocessor similar to that known from the C
language. REXXPREP reads the primary procedure into main storage.
It loads the associated source procedures from the library for any
include (#INCLUDE) instructions it encounters in the primary
procedure. It then invokes the REXX interpreter using this expanded
in-storage procedure. This means that the resulting procedure is, in
effect, a single module and so runs without the time overhead involved
with the invocation of external routines. Because the included routines
are fetched dynamically, the current version is always used.

FILES

Files used are:

• SYSIN – primary input. RECFM F[B], LRECL=80.

• SYSLIB  – secondary input; the library that contains the included
routines (PDS or PDSE). RECFM F[B], LRECL=80.



    26 © 2002. Xephon UK telephone 01635 33848, fax 01635 38345. USA telephone (303) 410 9344, fax (303) 438 0290.

• SYSPRINT – list file on which the expanded procedure is listed.
SYSPRINT can be set to DUMMY no listing is required. This
feature is useful for locating run-time errors. RECFM F[B]A,
LRECL=121, BLKSIZE=2420.

Any messages and errors are written to the job log (WTO routing code
11).

INVOCATION

��������	���>������ ����
������:;5.20����������>

��������	���>������ �����
������:;5.20����������>

��������	���>������ ������
�	�����:;5.20�����������)9/1)5;>

���������
���>���������9.*2>

The optional parameter is passed to the expanded procedure where it
can be obtained with the PARSE ARG varname statement.

MESSAGES AND ERRORS

The following messages and errors are output on the job log:

• MEMBER memname NOT FOUND. Memname not found on
DD:SYSLIB. Program completes with return code –8.

• SYSLIB MEMBER memname ACCESS ERROR, REASON CODE:
nnnn. The DSERV GET service issued a non-zero return code with
reason code nnnn (decimal) while attempting to fetch memname
from DD:SYSLIB. Processing terminated with return code -28.

• PDSE ALIAS: aliasname PRIMARY NAME: primaryname.
(Information). The name specified on the #INCLUDE instruction
is longer than eight characters and so used as an alias name. The
member with the associated primary name was fetched from
DD:SYSLIB.

Other severe errors cause processing to be terminated immediately
with the following completion codes (no explicit error message is
issued):

• -12 – OPEN error on DD:SYSIN.

• -16 – line pointer buffer overflow.
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• -20 – line buffer overflow.

• -24 – DD:SYSLIB not allocated.

OUTPUT LISTING

The expanded procedure is listed on DD:SYSPRINT when it is
defined. The list entries have the following format:

• nnnnnn – source statement.

• nnnnnn= – resolved statement number.

• #INCLUDE statements are listed without statement number.

RESTRICTIONS

To simplify the program, the following restrictions have been made to
the program:

• The INCLUDE statement must start in column 1. The member
name must start in colum 10.

• The included member must not itself include any further members.

• The two allocated buffers for the expanded source and the line
pointers must have a fixed size of 1MB (BUFSIZE EQUate) and
100 KB (pBUFSIZE EQUate), respectively. These buffers are
sufficiently large to contain 12,500 80-character records and their
pointers.

The program shown below could easily be modified to handle these
changes of detail.
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REXXPREP

Simple IF, ELSE, and EIF (End-IF) structured macros are included as
in-line code:
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Maintaining a DASD configuration

INTRODUCTION

The ‘OPSREC’ system is a group of procedures on MVS which are
used to maintain our DASD configuration, control the initialization of
disks, maintain the list of back-up suites for offsite recovery, and
generate disk maps. The associated back-up system controls the back-
up and restore of fullpack offsite back-ups (for D/R). The back-up
suites are in the form ‘BCKMVSx’ where ‘x’ is a valid letter or number.
There are up to 60 back-ups per suite (these suites will be arranged
logically, eg by application). The system can be used just to maintain
a list of volumes and control the initialization of them; if the back-up
generation function is not required this could easily be removed.

DATASETS

The following datasets are used by the system (and, again, the
associated off-site back-up system):

• BQIBI06.OPSREC.BACKUPS – contains a list of the back-up
‘suites’; these are generated by an option within the system, after
selecting ‘M’ from the main menu. They are DFDSS back-ups, but
the skeletons can easily be tailored to use whatever utility is
required.

• BQIBI06.OPSREC.CONTROL – contains the ‘RECDSKM’
member, the central control file used by this system, and a member
for each system that requires back-ups to be generated, describing
what back-up suites run there. The format of these two control files
is described below.

• BQIBI06.OPSREC.GDGS – contains the GDG base definitions
for the back-ups.

• BQIBI06.OPSREC.LISTING – contains the disk layout master
listing and the latest (updated) disk listing. The ‘DISKMAST’
member is a master listing that has the values from RECDSKM
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edited into it to create a disk listing. The listing shows the
controller name/type and chpids that access the strings (by CPU).

• BQIBI06.OPSREC.MSGS – ISPF library (ISPMLIB).

• BQIBI06.OPSREC.PANELS – ISPF library (ISPPLIB).

• BQIBI06.OPSREC.REXX – ISPF library (SYSEXEC), REXX
EXECs, and edit macros.

• BQIBI06.OPSREC.SKELS – ISPF library (ISPSLIB).

RECDSKM CONTROL MEMBERS

This control file contains a list of all current DASD addresses, their
associated volid, DASD type, back-up suite that they are in, etc. Note
that the first record is a header record (the REXX which processes the
records expects this to be there, and will start from record 2).

���������
���	������
	����!�����	������������������������!!��	���������

'$''��	��	'���&��������������
��
�-��''''�������B:�/0;/�E)BD20

'$'���	��	'���&���!��-������	��	
�-��''''�������0?�/0;/�E)BD20

• ADDR – DASD address.

• VOLID – current volid. If the volume is a spare, this will be ‘MV’
followed by the 4-digit address. This is the naming convention for
spare volumes at our site.

• TYPE – DASD type. 80 = 3380D, 81 = 3380E, 82 = 3380K, 93
= 3390m3.

• SUITE – back-up suite, eg ‘MVSA’ (for BCKMVSA suite), or
‘NONE’ if the volume is not backed up.

• COM – recovery site flag. ‘Y’ = restored at back-up site, ‘N’ = not
restored at back-up site, ‘X’ = taken to back-up site but excluded
from normal restore, ‘I’ = just initialized at back-up site (eg storage
volumes).

• RECSTR – recovery string. Just used for documenting the use of
the volume (system it is used by, etc). Could be used for reports or
billing.
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• SNAP – address to SnapShot TO (or ‘0000’ if this is not applicable).

• SHR – flag to show whether the volume is marked as sharable
(‘Y’) or not (‘N’).

• COMMENTS – relevant comments, as required.

BACK-UP SYSTEM CONTROL MEMBERS

There is one of these members for each system for which back-ups are
generated; the member name starts with ‘@’ followed by the system-
ID, and show which back-ups are valid to be run on that system, and
which back-up suites are to be taken offsite for D/R. In the following
example in member ‘@SYS1’ (for system MVSSYS1), BCKMVSR/
5/6/Z/K/L would be valid back-up suites, and BCKMVSK/L would
not be taken offsite (this is used later when generating cartridge lists of
which cartridges will be required):
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DISK LISTING

The ‘DISKMAST’ member is a duplication of the following,
incorporating multiple versions of addresses, as required.
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OTHER

Various elements of the system that require explanation:

• WHEREAMI – a simple program that checks the SMFid and
generates a return code so that we can check where we are running.

• MVSCMD – a simple program to issue MVS commands.

Grant Carson
Systems Programmer (UK) © Xephon 2002



MVS news

Amdahl’s IT Services unit has announced
immediate availability of the Integrated
Facility for Linux (IFL) on its Millennium
2000C and 2000E S/390 and z/OS-
compatible CMOS servers, and the
availability of native FICON in Q1 2002.

IFL, which allows engines to be used
exclusively for Linux, VIF and z/VM 4.1 or
above for Linux, will also be available on
OmniFlex and Millennium 700 and 2000A
server.

For further information contact:
Amdahl IT Services, 1250 East Arques
Avenue, Sunnyvale, CA 94088, USA.
Tel: (408) 746 6000.
URL: http://www.amdahlitservices.com.

* * *

Serena Software is shipping its ChangeMan
ZDD Desktop Development for z/OS and
OS/390, which is designed to simplify cross-
platform development by eliminating the
need for manual file transfers, as well as
delivering automated software change
management to mainframe applications
developed in desktop environments.

The product integrates with ChangeMan
ZMF, Application Change Manager for
Mainframe Systems, which means software
assets remain in the protected environment of
ChangeMan ZMF to enable sites to free IT
resources dedicated to transfer requirements
and help ensure the integrity of SCM
processes.

Representing mainframe data and files as a
drive letter with hierarchical folders-
viewable within Windows Explorer, it’s
geared to improving the efficiency of the
development process by enabling desktop

developers to access mainframe code from
their favourite IDE, and to make
modifications while utilizing the process
management, version control, impact
analysis, concurrent development, audit
trails, automatic notification, and other
features of ChangeMan ZMF.

For further information contact:
Serena Software, 500 Airport Blvd, 2nd
Floor, Burlingame, CA 94010-1904, USA.
URL: http://www.serena.com.

* * *

Time Machine Software has announced
Version 3.4.0 of its SmartProduction
performance enhancement tool and its DB2
optional feature, now with over 30 new cases
added to the knowledge base, allowing users
to detect even more inefficiencies during
system analysis.

Specifically, Version 3.4.0 selects all jobs for
specified job name prefixes, allowing users to
see all matching jobs that require
modification. It also provides the ability to
limit the view to cases of operations
inefficiency.

What’s more, it provides the ability to analyse
a TSO session and provides for the
specification of SYSOUT destinations with
the PRINTOFF command in Panel J and
Panel D. Cases can be routed to the
programmers responsible for correcting the
problems detected in their jobs.

For further information contact:
Axios Products, 1373-10 Veterans Highway,
Hauppauge, NY 11788, USA.
Tel: (631) 979 0100.
URL: http://www.tmachine.com/smart.htm.
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