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Running in Place —
Static Conversion to SMS

I n the 21st Century (which, as calendrical
purists like to point out, really begins

this month), storage management has
evolved from a largely ad hoc process of
day-to-day manual shuffling of data to an
automated system in which datasets are
directed throughout their life cycle by cen-
trally-administered policies that provide
automatic enterprise-wide benefits. Or at
least that’s the way it’s supposed to be.

In fact, while most installations have
converted the bulk of their data to SMS-
management over the last decade, in many
shops there is still a significant amount of
unmanaged data, and there are even a few
places that have no OS/390 datasets under
SMS management. (However, even these
last holdouts usually have the SMS address
space active so that Unix Systems Services
[USS] datasets can be used.)

WHY ISN’T EVERYTHING
MANAGED?

One reason often cited for leaving data
unmanaged by SMS is that, at least in the
past, the allocation and migration policies
implemented by the storage management
system did not have much effect on large,
relatively unchanging files such as databases.
Once created, these files might very seldom
be moved, archived, or recreated, and there
did not seem to be much benefit to placing
them under SMS control. More recent
advances in hardware and data architecture,
however, make this premise worth examining
again. Under the later releases of DFSMS,
many more types of datasets can be defined
as “extended-format,” allowing features
such as data compression, striping, and
instantaneous backup to be more widely
used. For quite some time IBM has made it
clear that new functionality will be introduced
first for SMS-managed datasets, and only

later, if at all, for non-managed data. Despite
the recent belated availability of support for
PDSE and HFS datasets on non-SMS vol-
umes, it is becoming increasingly desirable
to all possible data under SMS management.

The usual way to place data under SMS
control is to simply define a new SMS storage
group, add some volumes to it, update the
ACS routines to assign SMS classes to the
desired datasets, and let nature take its course.
As datasets are created, deleted, migrated, and
recalled, over time they move from the
unmanaged volumes to the managed ones.

This approach runs into difficulty, though,
for datasets that tend to remain in the same
place for a long period of time. In order to
place them under SMS management, they
must be deliberately moved to different vol-
umes, a process that requires extra DASD
space, and particularly if the files are very
large, lots of downtime and essentially
unproductive CPU cycles to move the data.

For these sorts of datasets, conversion to
SMS management in-place is a possible
solution. By converting the datasets in-place,
no data has to be moved and the conversion
will be much faster — perhaps only a few
minutes as compared to hours. This allows
for a much smaller downtime window as well
as eliminating the need for large volumes of
disk space to act as an SMS target. Since the
conversion can be simulated, it is possible to
know in advance what the names of the SMS
classes assigned to each dataset will be.

In-place conversion to SMS management
can be performed by only two utilities,
FDRCONVT and DFSMSdss, one or the
other of which is present in nearly every
data center. At a minimum, prior to beginning
the conversion, the volumes holding the
datasets to be converted must have a valid
VTOC index and must be assigned to an
SMS storage group. Beyond this, however,
there are no requirements other than the

obvious fact that all datasets on the volume
actually be eligible to become SMS-managed
before the conversion can succeed.

THE CONVERSION PROCESS

The process of turning an unmanaged
volume into a managed one is really quite
simple. After ensuring that the volumes meet
the minimum requirements, FDRCONVT or
DFSMSDss begins its processing at the vol-
ume level by placing the volume to INITIAL
status. This is done by setting bits in the
VTOC and the VTOC index. Once in this
state, datasets on the volume can be accessed
but no creation of new datasets is allowed. A
VVDS is created if one does not already
exist on the volume. Dataset level processing
then proceeds with the following series of
steps performed for each dataset:

1. The dataset is verified as eligible
for conversion.

2. The ACS routines are called to assign
a storage class and management class
to the dataset.

3. The dataset is temporarily
uncatalogued and its VVR or NVR,
if it exists, is removed.

4. The dataset’s format-1 DSCB in the
VTOC is updated to indicate it is
SMS-managed.

5. A new VVR or NVR containing the
SMS class information for the dataset
is placed in the VVDS.

6. The dataset is recatalogued (essentially,
a DEFINE RECATALOG is
performed), causing the SMS class
information to be copied to the BCS.

If this process is successful for all of the
datasets on the volume, then the VTOC and
VTOC index flags are updated to indicate that
the volume is in SMS status and conversion
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proceeds with the next volume. The afore-
mentioned process is reversed, of course, if
for some reason the volume is being converted
out of SMS management.

If any datasets cannot be converted, the
volume is left in INITIAL status, and may
contain both SMS-managed and non-
managed datasets. Though this is usually an
undesirable result, it is also possible to
specify that none of the datasets on the
volume are to be converted to SMS man-
agement, so that the volume is intentionally
placed in INITIAL status. This might be
done to prevent new datasets from appearing
while volumes are prepared for SMS
management, or to halt all allocations to the
volume but otherwise allow full access to
the data. This is slightly different than
placing the volume in QUINEW status,
which can only be done for already-managed
volumes and which simply makes the volume
less likely to be selected for allocation.

There are a few issues that must be taken
into account when FDRCONVT or the
CONVERTV command of DFSMSdss is
used to make a volume SMS-managed.
First, the attributes of the storage class
(such as AVAILABILITY and ACCESSI-
BILITY) and the storage group (such as the
high and low threshold) do not determine

the placement of the dataset, since no data
movement is performed. Thus, it is possible
that the converted volumes may exceed their
utilization threshold, or that a dual-copy-
required storage class is assigned to a volume
that is not capable of dual-copy.

Another potential area for difficulty is
that of multi-volume datasets. If a dataset
spans more than one volume, a failure to
convert any of the other pieces of the dataset
to SMS-management will leave the volumes
in INITIAL status. Similarly, all components
of a VSAM cluster (index, data, alternate
index) must be converted at the same time.

One common cause of conversion problems
is the inability to obtain exclusive use of the
dataset. For DFSMSdss, the volume is not
converted unless all datasets can be cleanly
ENQueued. FDRCONVT users have the
option of bypassing the enqueue, as well as
specifying a particular storage class or
management class for desired datasets and
bypassing execution of the ACS routines.
Simulating conversion to SMS management
via the SIM command of FDRCONVT or
the TEST parameter of the DFSMSdss
CONVERTV command can be useful not
only to provide advance warning of such
problems, but also as a reporting tool. When
run with the REDETERMINE operand

against already SMS-managed data, both
utilities will display the storage and man-
agement classes that would have been
assigned to the datasets. This output can be
compared to the currently-assigned classes
to find any discrepancies or to validate ACS
routine changes.

For datasets that lead an active life and
move from volume to volume as performance
and space availability dictate, there is little
need for in-place conversion. A significant
amount of data that is less dynamic, however,
may have thus far foregone the benefits of
SMS-management due to the difficulty of
moving it. For these larger, more static
datasets, in-place conversion may be another
tool that the storage administrator can bring
to bear in the continuing search for better
ways to manage systems.  
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