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Common Solutions for
Uncommon Situations

T hough he might object to this misuse 
of his opening line to Anna Karenina,

Tolstoy would have to agree that large,
modern data processing systems can fail in
a great many different ways. To prevent
such failures, and to deal with them when
they do occur, storage administrators must
apply their expertise in diagnosing and
resolving complex problems. 

While there are indeed an almost unlimited
number of ways in which systems can fail,
certain types of failures can occur much
more frequently than others. In addition,
as the designers of “expert” systems have
discovered, a few basic tools and techniques
for determining the causes of problems and
resolving errors are often sufficient to deal
with the majority of the problems that arise
in a data center. 

Many errors that storage administrators
see fall into one of three categories: Either
a problem exists with the catalog entry for
a dataset, a problem exists with an entry in
VTOC or VVDS entry, or a difficulty arises
in allocating a dataset due to insufficient disk
space or other environmental problems. Some
types of errors are more common during
special circumstances such as disaster
recovery testing, when catalogs and volumes
may be out-of-sync, while others are more
common in day-to-day operations due to
fluctuations in space availability or other
resources within the system.

DASD volumes and user catalogs have a
close relationship. In order for the system to
find a dataset on a volume, an entry that points
to the dataset and tells which volume the
dataset resides on must exist in the catalog,
of course. In addition, entries in the VTOC
and the VVDS (the VSAM Volume Dataset,
which is nowadays used for both VSAM
and non-VSAM datasets) must exist for the
dataset. The volume entries (the DSCBs, or

Dataset Control Blocks) describe the details
of the existence of the dataset on the volume
— how many tracks it occupies, where those
tracks are located on the volume, the record
length of the dataset, etc. VVDS entries (VVRs
and NVRs) provide additional information
for VSAM datasets, such as the control interval
size and component and cluster names, and
SMS class information for all types of datasets.
The VVDS entries, as well as other records
in the VVDS, point back to the user catalog.
When a link in this complex series of relation-
ships is broken, errors occur. Datasets cannot
be found, or cannot be used by a job because
they fail to open or other errors occur. When
this happens, it is often the storage adminis-
trator who is called upon to diagnose and
resolve the problem. 

ERRORS DUE TO VTOC 
AND VVDS PROBLEMS

The System 213-04 abend is a relatively
common occurrence that results when a
catalog entry exists for a dataset, but the
Format-1 DSCB which describes the
dataset cannot be found on the volume that
the catalog indicates. This situation may
occur, for example, during disaster recovery
testing if a volume has been initialized but
not restored or if a catalog has been

restored from a backup taken after a dataset
was deleted. Whatever the reason, the
offending catalog entry must be removed
via an IDCAMS ‘DELETE NOSCRATCH’
command and the dataset recreated. 

A somewhat less common error is message
IDC3009I with return code 50, which
indicates a failure accessing the VVDS. The
usual reason code is 6, meaning that the VVR
or NVR for a dataset cannot be found. This
situation might occur as the result of a
system crash or if a volume has been rela-
beled (“clipped”) to another serial number.
Resolving this problem usually requires an
IDCAMS DELETE NOSCRATCH job to
remove the catalog entry. An IDCAMS
DELETE VVR or NVR job may also be
required (even though the VVDS entry does
not exist) to remove the dataset’s DSCBs
from the VTOC. 

ERRORS DUE TO 
CATALOG PROBLEMS

The most common type of catalog syn-
chronization error is probably simply a
missing catalog entry for a dataset, resulting
in message IEF212I — dataset not found.
This might occur as a result of a physical
restore of a disk volume, due to a failure in
step termination processing or for other
reasons. If the volume entries (the DSCB and
VVR/NVR) for the dataset are intact, how-
ever, the catalog entry can be recreated with
an IDCAMS DEFINE RECATALOG job. 

A second type of catalog problem results
in either message IEF287I - NOT CATALGD
2 (for non-SMS datasets) or message
IGD17101I - DATASET NOT DEFINED (for
SMS-managed datasets). These messages
arise when a dataset is to be created that has
the same name as a dataset entry already
existing in the catalog. In the non-SMS
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case, no genuine error occurs, however, the
job goes ahead and uses the existing, cata-
logued dataset, leaving the new dataset
uncatalogued — which is probably not what
was desired. For SMS-managed data, the
new dataset cannot be allocated and the job
fails with a JCL error. Dealing with this sit-
uation involves uncovering the reason for
the attempt to create the duplicate name and
removing the offending dataset, either the
original one or the new one. The ALLOC00
member of SYS1.PARMLIB and various
vendor products allow the storage adminis-
trator to define automatic actions for this
situation, such as canceling the job to provide
a more spectacular (and thus noticeable)
failure or renaming the old dataset before
allowing the new allocation to take place.  

ERRORS DUE TO SPACE
AVAILABILITY PROBLEMS

Probably the most common types of
errors that the storage administrator faces,
however, are failures related to the need for
additional disk space as data is written to
datasets. For non-VSAM datasets, these are
the classic “x37” abends — the System

B37, D37 and E37 errors. For VSAM
datasets, similar problems result in message
IEC070I with various return codes — 104
to 204 if no more space can be obtained on
the specified volumes, 204 to 211 if the
maximum number of extents (119 to 123 or
255) is reached, or 034 to 204 if the 4GB
maximum size for non-extended-format
VSAM is reached. 

Analyzing and solving space availability
problems can be considerably more complex
than simply providing additional disk space.
Space availability errors may occur for a
number of reasons besides a simple shortage
of space — there may be an insufficient
number of volumes assigned to a storage
group, a temporary insufficiency due to
other jobs running out of normal sequence,
month-end processing, or reaching an archi-
tectural limitation such as the 16-extent-
per-volume limit for most non-VSAM
datasets. Because the nature of space avail-
ability in a system is dynamic, fluctuating
as jobs come into and out of the system,
simply changing the JCL (which remains
static) may not prevent a space availability
problem from recurring. It may be necessary
to reschedule the job, use the SMS data

class variables for space error prevention
available in DFSMS version 1.4, or use various
products that alter the dataset’s space
requirements on the fly  to provide a more
permanent resolution.

These are only a few of the ways, of
course, that systems can become “unhappy.”
Other types of errors, including VTOC index
errors, SMS errors, and unbalanced allocations
across storage groups, can plague the storage
administrator. For many of these types of
errors, a common solution involves identi-
fying the cause of the error as a problem
with either the catalog or VTOC (perhaps
via the IDCAMS DIAGNOSE command)
and performing the necessary “clean-up” to
keep the system “happy” and reliable. 
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