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This paper describes the use of Mainframe Data Library
with Hitachi Data Systems Hitachi Content Platform
Support with IBM’s Object Access Method (OAM)

IBM'S OAM

IBM’s Object Access Method (OAM)
is an access method designed to OAM
Applications
support a class of data referredtoas |
objects. An object is any stream of
data bytes. The content and format of
an object is unknown to the access
method. There are no restrictions on
the data that makes up an object.
Objects differ from traditional
mainframe data sets in that there is
generally no concept of a record
within an object. Objects can vary in
size from less than a kilobyte to many
megabytes and, while individual
objects are generally smaller than
data sets, an application often needs
to store a very large number of objects. An example of a typical object may be a
compressed image such as a driver’s license image or an X-ray.

OAM requires objects be assigned to a collection. A collection is a group of
objects which have similar performance, availability, backup, retention, and class
transition characteristics. A collection is used to catalog a large number of
objects. Each object stored within a collection must be uniquely named. Each
collection defined to OAM belongs to one, and only one, Object Storage Group.
But an Object Storage Group may contain one or many collections.

OAM is a component of IBM’s System Managed Storage (SMS) and uses the
SMS managed storage hierarchy. As shown in the picture above, OAM supports
a storage hierarchy which can include Direct Access Storage (DASD), 3995
Optical storage, and/or Tape including 3480, 3490, and 3590. OAM allows any of
these three storage media types to be used as either the primary storage for an
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object or as backup storage. More important, the OAM application program
interface (API) used by applications to write or retrieve objects is completely
unaware of where in the storage hierarchy the object is actually stored—the
application does not know whether the object is physically stored on DASD,
optical (3995), or tape. OAM uses a DB2 database to keep track of the physical
location of an object and it is the responsibility of the OAM administrator to
ensure the collection is stored on the appropriate media to satisfy the
performance and availability requirements of the application.

In a traditional OAM environment with DASD and 3995, an object may be initially
stored on DASD with a backup copy stored on 3995. The object may remain on
the DASD for some time in order to satisfy retrieval requirements. Eventually,
when the object retrieval requirements lessen, the object may be removed from
the DASD with permanent storage remaining on the 3995. From that point,
however, retrieval will take longer, since the application is unaware that the
object is no longer stored on DASD.

Mainframe Data Library

The Bus-Tech Mainframe Data Library (MDL) with Hitachi Data Systems Hitachi
Content Platform support appears to the mainframe as a collection of tape drives.
The MDL is capable of emulating IBM 3480, 3490, or 3590 device types. As
shown in Figure A, an MDL can be configured within SMS and OAM such that it
can replace both IBM 3995 optical and real IBM tape drives in the storage
hierarchy. Since OAM manages the placement of objects within the hierarchy,
OAM applications are unaware that 3995 optical systems have been removed
from the hardware configuration.

And, since MDL is emulating tapes and storing tape volumes as Hitachi Content
Platform objects, availability and retrieval of objects stored on Hitachi Content
Platform performs much more closely to objects stored on DASD. As a result, as
objects migrate from DASD to MDL, there is minimal drop-off in the service level
when an object needs to be retrieved. Customers replacing an IBM 3995 with a
Mainframe Data Library and Hitachi Data Systems Hitachi Content Platform have
found that, while retrieval of an object from a 3995 may take up to 45 seconds,
retrieval of an object from Hitachi Content Platform occurs in 2 seconds or less
95% of the time.
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Figure A. OAM
Applications
DASD
HCP
How it Works

The MDL appears to the mainframe as a collection of tape drives. When working
with IBM’s Object Access Method (OAM), these devices are configured as one or
more Manual Tape Libraries (MTL). An MTL allows a group of one or more
standalone tape drives to be managed by SMS. SMS treats the group (MTL) as if
it were an automated tape library.

Once the drives are established as an MTL and defined to SMS, the MTL can be
defined for use within an OAM storage group construct. The OAM storage group
construct allows you to define a storage hierarchy and then manage the
hierarchy as one single, high-capacity storage area. The OAM storage group is a
set of volumes. The storage hierarchy allows the administrator to classify storage
according to location as well as retrieval response times. A single storage group
may include:

e DB2 Tables on DASD
e 3995 Optical Storage
e Tape Volumes
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The OAM Storage Group keeps track of the physical location of each object
within the group. During its lifetime, an object may move from one storage
location to another or, more precisely, an object may move from DASD to tape.

Once an OAM Storage Group is defined using tape, and objects are assigned to
the storage group, OAM will start writing objects to tape. When OAM first
attempts to write an object to tape, it will request an SMS-managed scratch tape
be mounted and it will then write the object to that tape. OAM will keep the tape
mounted for a set period of time in anticipation that additional objects will be
written. The tape will remain mounted and receiving objects until either the
volume fills or the tape is idle for the set period of time without any object being
written. If a tape has been unmounted, it will be remounted and extended as
additional objects are written until OAM determines the volume is full. OAM will
then mark the volume as “full” in its database and request a new scratch for the
next object written.

OAM keeps track of the location of each object written to the storage group,
storing the tape volume serial number and the tape block count for each object in
its database. When retrieval of an object from tape is required, OAM requests the
volume be mounted and then issues a block locate command to the tape drive in
order to quickly locate the required data block containing the object.

The Mainframe Data Library (MDL) stores each tape volume (volser) as a
collection of 5 MByte Binary Large Objects (Blobs) on the Hitachi Content
Platform (HCP). Using this approach allows MDL to multi-thread Blobs between
the MDL and HCP in order to increase overall performance and also provides a
quick approach to satisfying block locate requests.

As individual Blobs are written to HCP, MDL builds an Index tracking the
locations of the Blobs within the tape volume (volser). When the mainframe is
done writing the tape and closes the volume, MDL stores the Index as a separate
object on the HCP storage and then creates an index entry in the MDL resident
database cross-referencing the volser to the Index file.
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The figure below illustrates the completed data structure for a volser.
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In this picture the block labeled “Index File 1" is the HCP object containing the
volser’'s Index. The Blobs labeled Blob 1 — Blob 4 are the data Blobs containing
the actual data written to the tape volume by the mainframe. On the MDL the
entry labeled “000001 -> IFile 1” is the database record associating volser
000001 with the location of the Index File 1.

When the mainframe wants to retrieve a record from volser 000001 it sends a
load display command to the MDL asking for volser to be mounted on a given
drive. MDL looks up the volser within the MDL database in order to retrieve the
location of the volser’s Index File on the HCP. The MDL then retrieves the Index
into memory so that processing of the volume can proceed.

With the volser’s Index in memory, MDL quickly respond to any read request the
mainframe might issue. If the mainframe begins sequentially processing the tape
then MDL will use the Index to locate the first Blob in order to retrieve the
beginning of the volser. Subsequent Blobs associated with the volser will be
retrieved as processing continues.
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For block locate request where the mainframe asks for a specific block by block
number, MDL can access the first byte of data in any block by retrieving only a
single 5 MBtye Blob from HCP; regardless of where the block may be located
within the volser. To do this, the volser’s index includes the first and last tape
block number stored within each Blob. So when an application such as OAM
issues a block locate command (CCW), MDL scans the memory resident volser
Index, locates the required 5 MByte Blob and then retrieves it from the HCP
storage. By storing tape volumes into 5 MByte Blob collections and indexing in
this fashion, MDL insures that any OAM object stored on HCP can be retrieved
as quickly and as efficiently as possible.

Summary and Conclusions

IBM’s Object Access Method (OAM) differs from traditional mainframe file
systems and access methods in that it is object-orientated rather than dataset-
orientated. The size and content of individual objects is irrelevant to the access
method.

OAM has always supported three different types of storage media within the
OAM Storage Hierarchy: DASD (in the form of DB2 tables); optical (IBM 3995);
and tape. More importantly, OAM applications are completely unaware of the
storage media an object is actually stored on. Traditionally, because of the
nature of the different media types, objects were stored on one type versus
another based on their service requirements. Objects that needed to be retrieved
in seconds were stored to DASD, while objects that could tolerate retrieval in
minutes were stored to either optical or automated tape libraries.

To a mainframe, the Bus-Tech Mainframe Data Library with Hitachi Data
Systems Hitachi Content Platform support looks in every way like a group of
3490/3590 tape drives. However, because of the near-line nature of the MDL
with Hitachi Data Systems Hitachi Content Platform support, tape volumes stored
on Hitachi Content Platform can be quickly mounted and objects can be located
with response times nearing that of online DASD. This lets customers maintain or
improve their overall service level commitments while replacing optical or tape
storage with newer, more robust technology.
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