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It’s Only Logical: Logical vs.
Physical Backup

One of the most important responsibilities
for many storage administrators is to

act as a counterweight to Murphy’s Law.
No matter how many precautions you
take, at some time, someone, somewhere
in the organization will find that the data
they need has been logically or physically
destroyed. When that happens they imme-
diately head straight for the storage
administrator, who (hopefully) makes
things right by restoring the needed data
from a backup. Consequently, implementing
and managing backups is a major preoccu-
pation for storage administrators. Backups
must be frequent enough and complete
enough so that data that is likely to be
needed is always available, and at the same
time, the backup process must be efficient
enough so it does not impact day-to-day
operations. Most importantly, the data
contained in the backup must be easily
recoverable. Often, recoverability is affected
by the way in which the backup is taken.

In most installations, the data movers asso-
ciated with DFSMS, such as DFSMSdss or
FDRABR, take regularly scheduled data center
backups (as opposed to specialized applica-
tion-oriented backups). For DFSMSdss, the
backups may be either “physical” or “logical.”
In a logical backup, each selected dataset is
included individually on the backup file, and
the backup of a second dataset does not begin
until processing of the first dataset is
completed. Datasets are selected from the
catalog, or if the LOGINDDNAME or
LOGINDYNAM keywords are specified,
from the VTOCs of the desired volumes. By
contrast, a physical backup simply determines
which tracks are occupied by the datasets to
be backed up, and copies their images, in
sequence, to the backup file. Physical back-
ups are indicated by the use of the
INDDNAME or INDYNAM (as opposed to

LOGINDDNAME/LOGINDYNAM) key-
words. DFSMSdss logical backups use the
DATASET keyword to indicate what datasets
are to be backed up. Physical backups may
also include the DATASET keyword if only
some datasets are to be backed up; more
commonly, however, the default of FULL is
used to indicate the entire volume is to be
backed up. For FULL backups, one output
file is created per volume backed up. For the
less-commonly used physical DATASET
backups, a single backup file can include
several “logical volumes.”

DFSMSdss physical backups have several
advantages and are often used for full-volume
weekly backups. Because there is less cata-
log and other processing overhead, physical
backups are generally faster then equivalent
logical backups. Also, if a standalone
restore (without an operating system) is
required, DFSMSdss standalone processing
requires that the backup be physical.
However, most installations do not depend
entirely on physical backups because it is
much easier to restore a dataset from a
logical backup.

When a DFSMSdss restore is performed,
the type of backup (logical or physical),
rather than a keyword, determines the type
of restore performed. If data is being restored
from a physical backup, it must be restored to
the same device type (e.g., a physical backup
of a 3380 cannot be restored to a 3390,
although a restore to a larger-density device
of the same type is allowed). Generally,
physical backups are most useful for recov-
ery of entire volumes, perhaps at a disaster
recovery site. Logical backups are required
if datasets must be renamed on restore, if an
ICF catalog is to be restored and its aliases
are to be preserved, if PDS datasets are to be
converted to PDSE or vice-versa, or if
VSAM datasets with multi-volume indexes
are to be restored.

When restoring from a DFSMSdss physi-
cal backup, datasets cannot be recatalogued.
In fact, even the CATALOG keyword will
cause cataloging to be performed only for
single-volume, non-VSAM datasets.
Physical restore will restore, but not catalog,
VSAM files. You must instead run an
IDCAMS DEFINE RECATALOG after the
physical restore completes (which means the
VSAM datasets must have been restored to a
volume whose serial number is the same as
that of the backed-up volume in order for the
VVRs to be correct).

BENEFITS OF LOGICAL VS.
PHYSICAL PROCESSING

Logical processing has some additional
advantages over physical processing. At
backup time, if you chose the datasets for a
logical backup through the catalog (the
DATASET keyword without LOGINDY-
NAM/LOGINDDNAME was used), or if
SELECTMULTI was specified, the backup
will include data from all of the volumes on
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which a multi-volume dataset resides. For a physical backup, it is
the user’s responsibility to ensure that backups of multi-volume
datasets include all the required volumes.

Unless ALLEXCP/ALLDATA was specified at backup time, idle
space is also implicitly released when a logical restore is performed,
while for physical restores, the dataset will occupy the same space it
occupied when it was backed up. (The unused space is not actually
backed up either for physical or logical processing. For physical
restores, however, the dataset allocation at restore time includes the
unused space.) Dataset COPY from one disk volume to another can
also be performed logically or physically. If the dataset is marked as
reblockable (the DS1REBLK bit is on in the DSCB), then a logically
copied dataset will be reblocked to a system-determined blocksize.

Unfortunately, it is not possible for you to determine from the dataset
name or characteristics of a DFSMSdss backup whether it is a logical
or physical backup, although the SYSPRINT output gives some clue.
For a logical backup, DFSMSdss issues message ADR454I indicating
which datasets were backed up, while for a physical dataset backup,
message ADR378I is issued. For a physical backup of an entire vol-
ume, (the FULL keyword was specified or defaulted), no dataset-level
messages are issued. It is easier to tell at restore time whether the
backup was logical or physical, because in all cases, DFSMSdss issues
ADR780I, which indicates not only the type of backup, but the version
and release of DFSMSdss which created it.

Installations that use Innovation Data Processing’s FDR system
can be somewhat less concerned with the issue of logical vs. phys-
ical processing, since all FDR system backups (FDR, FDRDSF or
FDRABR) are taken in the same, physical format. With a few
exceptions (notably multi-volume VSAM files), you can restore

datasets backed up under FDR to unlike device types and unlike
DFSMSdss; there are no restrictions on renaming or cataloging
datasets restored from the backups. If an entire disk volume is to be
reconstructed from FDRABR incremental backups or from an FDR
full-volume backup, then the target device type must be the same as
the source volume (i.e., a 3380 backup can only be full-volume
restored to a 3380). However, it is possible to restore all of the
datasets on a full-volume backup to a different device type by spec-
ifying a dataset restore (TYPE=DSF with the SELECT ALLDSN
statement) rather than a full-volume (TYPE=FDR) restore.

THE PAYOFF

A backup, like an insurance policy, is only worthwhile if it “pays
off” when it is needed. For storage administrators, the payoff comes
when data is quickly and easily restored and valuable time is not
lost because the backup data could not be located or was in the
wrong format. Therefore, it is important for storage administrators
to have an understanding of the characteristics of logical and phys-
ical backups, their advantages and disadvantages, and how the for-
mat of the backup affects an installation’s ability to recover.  
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