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Version 0.6
0 Revision History
Version Date Changes
0.1 6/11/2003 | Initial draft
0.2 7/29/2003 | Made changes based on the new “Collections” document and
feedback on attributes
0.3 8/5/2003 | Expanded the section on grouping and cleaned up rest of the

document to be consistent with this section.
Added a section on reference pages.
Incorporated other feedback from the document review.

0.4 8/13/2003 | A completely new approach on attribute templates and references
was introduced in Section 9.1.

A new section on “ideas for next version of the standard” was
introduced in Section 9.

Minor editorial changes were made.

0.5 8/14/2003 | Attribute templates and references were delayed until next
version of the standard. Therefore, related section is moved to
the end of the document under “ideas for future version of the
standard” section.

Editorial changes were made throughout the document.

0.6 8/20/2003 | Clarifications were put in for collections
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Strikeouts (rust) identify text that will not be included in OSD r08. Front matter such as title and table of contents pages also will not be included.

Highlights (reds and yellows) describe substantive changes that will be made as part of including text in OSD r08.

Underlines (blues) and other markings provide guidance information regarding how to incorporate the text.
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2.1 Partitions

A partition is a division of storage device space for creating distinct management
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e REMOVE OBJECT PARTITION: Remeves-apartitton: If there are user objects
living in the partition, this operation will fail andreturn-an-error-message—This
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Global change:
group s/b partition
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Glossary entry
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Update command definition as indicated and remove editor's note 15.
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2.2 Collections

While partitions are implemented for security, quotas, and naming, collections are
implemented mainly for fast indexing and multi-object operations. An object can be a
member of zero or more collections at the same time. A collection is wholly contained
within exactly one partition. A partition may contain zero or more collections. OSD
implementations may or may not support collections.

2.2.1 Representation

Collections are represented as objects. A “collection_object _id” uniquely identifies each
collection. Collections live in the same name space as other user objects. That is, a given
object id will uniquely identify a single object be it either a user object or a collection
object. Since both user objects and collection objects live in the same name space, an
“object-type” attribute separates collection objects from other user objects.

The content of the collection object is the ids of the objects (64-bit object id only,
partition id is not needed) that belong to this collection. There is a back pointer on each
object (in the form of an attribute) to the collection objects that this user object belongs
to. A new attribute page called Collections Page is defined. The attributes in this
attribute page will be ids of the collection objects (64-bit object id only, partition id is not
needed) this user object belongs to. There are 232 possible attributes in this page.
However, OSD implementations may limit this number (that is, the number of possible
collections an object can be a member of at the same time) by setting an attribute on the
root information page.

Membership to a collection will be accomplished by using SET ATTRIBUTE command
on the collection page of the user object. Note that, before doing setattr on an attribute of
the collections page, the client has to make sure it does not override a previous value by
mistake and the OSD has to make sure that no duplicate entries exist on this page.
Removal from a collection is again accomplished with a setattr on the attribute containing
the collection id with a value of zero.
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covered by global change of 'group' to 'partition' (see above)
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Use this text to update table 4, add new a,b,c list entry in 4.6.2.1, create 4.6.2.6 (Collections), update tables 23 & 24, add three new commands in clause 6, update table 55, and create 7.1.2.15 (User Object Collections attributes page)
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covered on next page
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The attribute described here will not be added because user objects and collections do not share a single Information attributes page in which to add it. The User Object Information attributes page (number 1h) is not the same as the Collections Information attributes page (number 6000 0001h).


2.2.2 Operations

The following new commands are introduced for operation on collection objects:

e CREATE OBJECT COLLECTION: Given the partition id (and optionally object
id if user-defined ids are being used), this command creates a new collection.

e REMOVE OBJECT COLLECTION: Given the partition id and the object id, this
command removes a collection. Note that this command will fail if there are
member objects (i.e., user objects living in this collection). However, if the
“force” flag is set, this command will succeed regardless of the member objects.

e LIST OBJECT COLLECTION: Given the partition id, this command returns a
list of all the collection object in a given partition. If the collection object id is
also provided, it lists the member objects of the collection.

The following commands will be used on user objects for membership to collections:
e SET ATTRIBUTE: When executed on the collections page of a user object, this
command is used to add/delete an object to/from a collection.
e GET ATTRIBUTE: When executed on the collections page of a user object, this
command lists the collections this object is a member of.
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4.1 Attribute Pages

Page Numbers

OSD Object type with which the
object attributes page is
associated

0000 0000h — 2FFF FFFh

User object

3000 0000h — SFFF FFFFh

Partition object

6000 0000h — 8FFF FFFFh

Collection object

9000 0000h — BFFF FFFFh

Root object

Reserved

FFFF FFFFh

All attributes pages

C000 0000h — FFFF FFFEh
. I

Table 1 - Object Attribute Page Numbers

Page Number Description Type
0000 0000h — 0000 007Fh Defined by this standard Fixed
0000 8000h — 0000 EFFFh Defined by other standards Fixed
0000 FOOOh — 0000 FFFFh Defined by OSD manufacturer Fixed
product specifications
0001 0000h — 1FFF FFFFh Dynamically defined by applications | Dynamic
2000 0000h — 2FFF FFFFh | Vendor specific N/A

Table 2 - Attribute Page Number Allocations
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also update the P+, R+ text
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Object attributes are organized in pages for identification and easy reference. An attribute page is a grouping of logically related attributes. For example, the timestamps attribute page contains all the attributes related with timestamps in a single page. The attributes within a page are referenced with an attribute number. Each attribute page is associated with one of the following objects:
1. The root object
2. A partition object
3. A user object
4. A collection object
5. Any other object type that might be introduced in future versions of the T10 spec.
Identifying numbers are assigned to object attribute pages with ranges of page numbers indicating the type of object with which an object attributes page is associated as shown in Table 1.
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add C+ text

define Collections Directory/Information/Resource/Timestamps attributes pages will be added with their default contents cloned from the equivalent User Object xxx attribute pages, then the used capacity attribute will be removed from the Information attributes page clone. A Resources attributes page will not be created because there are no attributes in the User Object Resources attributes page that make sense for a Collection


5 Attribute and Attribute Page Operations

5.1 Operations to be Removed from the Spec
The following two operations that are currently defined in the T10 spec will be removed
from the spec since we assume dynamic attribute pages exist at all times and there is no
need to explicitly create them:

e CREATE ATTRIBUTES PAGE

e REMOVE ATTRIBUTES PAGE
5.2 Operations to be Kept in the Spec with Modifications

The modifications on these commands are:
e They can operate only a single object. That is, they cannot get/set attributes of
multiple objects with a single command

5.3 Combining Data and Attribute Operations

The “Get attributes parameters” and “set attributes parameters” fields of the CDB can be
used to get/set attributes of the object currently referenced with any service action.

Users should be aware of the fact that co-locating data and attribute commands might
cause performance hits. However, implementations must not incur any performance hits
when clients are not using this feature.


ENDL
In table 9, remove table footnotes and replace 'Assignment'  column with two columns 'Page Number Access Allowed' and 'Attribute List Access Allowed'. All row entries Yes, except No Page Access for Dynamic and all n/a's for Vendor specific.

add at the end of 7.1.1

A get attributes request for an attribute or attribute page having no previously established value shall not be considered an error. When an attribute value that has not been previously established is requested, a list entry format value (see 7.1.3.5) having zero in the attribute length field shall be returned. When an attribute page that has no established definition is requested, a null attributes page (see 7.1.2.xx) shall be returned.

add 7.1.2.xx as the last subclause in 7.1.2 defining an attributes page format containing only the page number field and the page length field with the page length field set to zero
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remove commands
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follow 5.4 instead
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use in new subclause 4.6.3.2


When “get attributes parameters” field of the CDB is used in a data command, the
returned attribute values will reflect the values after the data operation and “set
attributes” operation, if any, were performed. For example, if “last modified time”
attribute is requested in the “get attributes parameters” field in a WRITE operation, the
returned value will reflect the last modified time after the WRITE operation.
Specifically, the following order will be followed when operating on attributes:

1. They will be updated as a result of any set attributes parameters field (if any)

2. They will be updated as a result of any data operation (e.g., WRITE) (if

applicable)
3. They will be read for get attributes parameters field (if any)

An exception to the above rule is the REMOVE , REMOVE OBJECT PARTITION,
AND REMOVE OBJECT COLLECTION operations. Since we cannot do any attribute
operations after the object was removed, the attribute operations are performed first
(setattr first, then getattr) and then the object is removed.

5.4 CDB Parameters for Attributes

The current spec [1] uses a CDB parameter definition that allows either two attribute
pages or one attribute page and an attribute list. We are changing this definition to be
either a single attribute page or an attribute list.
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use in new subclause 4.6.3.2
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see 03-275rn (n>1) for exact normative text
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Attributes can be accessed either by specifying the attribute page numbers (the whole page is accessed) or by constructing an attribute list (individual attributes from different pages can be accessed). An attribute list acts on one or more individual attribute values using attribute page and attribute number tuples. It is a mechanism to access multiple attributes in a single command. Attribute lists can only retrieve attributes from a single object at one time.
Note: [SI] This is different than what is specified in T10. The current version in T10 allows access to attributes from multiple objects in a single command. This should change.
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update 5.1.2.3, 5.1.2.4, 5.1.2.12, and 5.1.2.13 to reflect this.

Note these changes affect the length of fields in the common CDB format.
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7 Object Type Attribute

LIST command is executed on a partition, the device will return the list of user objects
(object type = 1). For other object types special LIST commands are defined (e.g., LIST
OBJECTS COLLECTION).

8 Additional Changes to Definitions of OSD Attribute
Pages and Attribute Parameters
The following additional changes are suggested in the T10 spec:

The used capacity attribute of the root information attributes page should contain
the number of bytes used by all the objects on the device including the user
objects. Currently it only keeps the bytes used by the root object.

Group information attributes page should have a new attribute called “OSD
security level” just like the root information attributes page does. This is a user-
settable attribute and will determine the security level of the partition.

Group information/directory/resources/timestamps pages should be renamed as
Partition information/directory/resources/timestamps.
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modify LIST command definition (6.12)
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