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INFORMATION TECHNOLOGY -
STORAGE MANAGEMENT -

Part 3: Common profiles

FOREWORD

1) ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental,
in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have
established a joint technical committee, ISO/IEC JTC 1.

2) The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC National Committees and ISO member bodies.

3) IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted by
IEC National Committees and ISO member bodies in that sense. While all reasonable efforts are made to ensure
that the technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held
responsible for the way in which they are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees and ISO member bodies undertake to
apply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their national and
regional publications. Any divergence between any ISO, IEC or ISO/IEC publication and the corresponding
national or regional publication should be clearly indicated in the latter.

5) ISO and IEC do not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. ISO or IEC are not responsible for
any services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts
and members of their technical committees and IEC National Committees or ISO member bodies for any personal
injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs
(including legal fees) and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC
publication or any other IEC, ISO or ISO/IEC publications.

8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this ISO/IEC publication may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard |SO/IEC 24775-3 was prepared by subcommittee 25: Interconnection of
information technology equipment, of ISO/IEC joint technical committee 1: Information
technology.

This International Standard, together with |[SO/IEC 24775-1), ISO/IEC 24775-2 and |SO/IEC
R4775-4 to |SO/IEC 24775-8, replaces ISO/IEC 24775, second edition, published in 2011, and
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) reorganization into eight parts;

b) maturity identification using stages; and
c) new profiles.

The introduction contains a detailed list of the technical changes.

The list of all currently available parts of the ISO/IEC 24775 series, under the general title
Information technology — Storage management, can be found on the IEC web site. Documents
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This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this publication using a
colour printer.
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Introduction

The Information Technology — Storage Management is published in several parts. Information
Technology — Storage Management, Part 3 Common Profiles defines profiles that are used by
profiles in other parts of this International Standard. In general, the common profiles do not
fully define storage elements, but define non-storage management aspects that are common to
storage domains. For example, the Access Points Profile defines a technique that the arrays,
switches, or libraries may use to inform clients of non-CIM network interfaces that are
available.

Some of the common profiles are based on DMTF profiles. For these profiles, the DMTF profile
may be “specialized” to assure SNIA requirements are met.

Parts of this Standard

This International Standard is subdivided into the following parts:

- Information technology — Storage management — Part 1: Overview

- Information technology — Storage management — Part 2: Common architecture
« Information technology — Storage management — Part 3: Common profiles

- Information technology — Storage management — Part 4: Block devices

- Information technology — Storage management — Part 5: Filesystems

- Information technology — Storage management — Part 6: Fabric

- Information technology — Storage management — Part 7: Host elements

- Information technology — Storage management — Part 8: Media libraries

Changes since the Last Edition

This first multipart edition cancels and replaces the second edition published in 2011 and
constitutes a technical revision. This edition includes the following significant changes with
respect to the previous edition. The changes fall into three broad categories:

- Improved organization. The International Standard has been reorganized into eight parts to
provide more information more easily. The parts are:
» Part 1 Overview: The overview book provides a high level overview of the standard.

« Part 2 Common Architecture: This part covers general information about the interface, such as
security and protocols.

« Part 3 Common Profiles: This part covers component profiles that extend profiles in other books,
such as target ports and job control.

» Part 4 Block Devices: This part covers storage profiles that support various forms of disk storage.

« Part 5 Filesystems: This part covers profiles that support filesystems, such as NAS (Network
Attached Storage).

» Part 6 Fabric: This part covers profiles that deal with interconnection of host servers and storage
devices, such as switches.

» Part 7 Host Elements: This part covers profiles for storage software on host servers, such as disk
partitioning and Host Hardware RAID controllers.

» Part 8 Media Libraries: This part covers profiles that deal with removable media such as tape
libraries.

- Maturity identification. As material is added to the standard it goes through various stages of
maturity. The initial stage is Experimental, which is material that has not yet been implemented
and is subject to change. The other stages indicate the degree of implementations. The stages
are:

+ Experimental: Full design review, no commercial implementations. Documents
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» Implemented: Initial implementations available, may be removed at minor revision.

- Stable: Three or more vendors have implemented the identified material, backward compatibility
assured, removed only at major revision.

» Finalized: Relies solely on Finalized content, deprecated only at major revision.

» Deprecated: Obsolete material, may be removed in future revisions.

For a more detailed explanation of each maturity level and its typographical indication, see
Clause 4 Typographical Conventions.

- Expanded scope. The range of SAN components modeled by the profiles defined in the parts
has been greatly expanded.

* New profiles include:

e Part 3 Common Profiles: Serial Attached SCSI (SAS) Target Port, Serial ATA (SATA) Target
Ports, SB Target Port, SAS Initiator Ports, ATA Initiator Ports, FC-SB-x Initiator Ports, FCoE
Initiator Ports, Power Supply, Fan, Sensors, Base Server, Media Access Device, Storage
Enclosure, Software Inventory, Profile Registration, Proxy Server System Management,
Operational Power.

 Part 4 Block Devices: Block Storage Views, CKD Block Services, Erasure, Storage Server
Asymmetry, Volume Composition, Storage Element Protection, Replication Services, Pools
from Volumes, Group Masking and Mapping, Thin Provisioning.

e Part 5 Filesystems: File Export, File Server Manipulation, File Storage, Filesystem,
Filesystem Copy Services, Filesystem Performance, Filesystem Quotas, NAS Network Port,
Host Filesystem, Filesystem Remote Copy Services.

 Part 6 Fabric: Fibre Channel Security, Fabric Views, Virtual Fabrics, Switch Partitioning, SAS
Expander, N Port Virtualizer, Inter Fabric Routing.

« Part 7 Host Elements: Storage HBA, Host Hardware RAID Controller.
« Part 8 Media Libraries: Partitioned Tape Library, Virtual Tape Library, Virtual Tape Library
Copy and Library Views.
» The following experimental profiles were removed from the International Standard:

e Part 3 Common Profiles: Security, 3rd Party Authentication, Authorization, Credential
Management, ldentity Management, Security Role Based Access Control and Security
Resource Ownership.

 Part 4 Block Devices: Pool Management Policy.
» The following profiles were deprecated:

« Part 3 Common Profiles: Cascading (replaced by direct use of cascading classes).
 Part 4 Block Devices: Volume Management (and not replaced).
 Part 6 Fabric: Router (and not replaced).

e Part 7 Host Elements: FC HBA (replaced by Storage HBA), SB Multipath Management (and
not replaced).

 Part 8 Media Libraries: InterLibraryPort Connection (and not replaced).
« In addition, many of the existing profiles have been enhanced.

This International Standard was prepared by the SNIA (Storage Networking Industry

Association)!. The standard is often referred to as SMI-S (Storage Management Initiative
Specification).

1. Storage Networking Industry Association, 425 Market Street, Suite 1020, San Francisco, CA 94105 )
http://www.snia.org Bﬁtuments
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INFORMATION TECHNOLOGY -
STORAGE MANAGEMENT -

Part 3: Common profiles

1 Scope

This part of ISO/IEC 24775 defines profiles that are supported by profiles defined in the other
parts of the ISO/IEC 24775 series. The first few clauses provide background material that
helps explain the purpose and profiles and recipes (a subset of a profile). Common port
profiles are grouped together since they serve as transport-specific variations of a common
model. The port profiles are followed by other common profiles. Clause 50 presents recipes
that span multiple profiles.

2 Normative references

The following documents, in whole or in part, are normatively referenced in the document and
are indispensible for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document, including any amendments,
applies.

ISO/IEC 14776-413, Information technology — Small computer system interface (SCSI) —
Part 413: Architecture Model - 3 (SAM-3)
(herein referred to as SAM)

ISO/IEC 14776-453, Information technology — Small computer system interface (SCSI) —
Part 453: Primary Commands - 3
(herein referred to as SPC)

ISO/IEC 24775-2, Information technology — Storage Manatement — Part 2: Common
architecture

DMTF DSP0207, WBEM URI Mapping 1.0
http://www.dmtf.org/standards/published_documents/DSP0207.pdf

DMTF DSP1004, DMTF Base Server Profile 1.0.1

DMTF DSP1004, Base Server Profile 1.0.1
http://www.dmtf.org/standards/published_documents/DSP1004_1.0.1.pdf

DMTF DSP1009:2006, Sensors Profile 1.0.0
http://www.dmtf.org/standards/published_documents/DSP1009.pdf

DMTF DSP1011:2006, Physical Asset Profile 1.0.2
http://www.dmtf.org/standards/published_documents/DSP1011_1.0.2.pdf

DMTF DSP1013:2006, Fan Profile 1.0.1
http://www.dmtf.org/standards/published_documents/DSP1013_1.0.1.pdf

DMTF DSP1015:2006, Power Supply Profile 1.0.1
http://www.dmtf.org/standards/published_documents/DSP1015_1.0.1.pdf

DMTF DSP1019:2009, Device Tray Profile 1.0.0
http://www.dmtf.org/standards/published_documents/DSP1019_1.0.0.pdf

DMTF DSP1022:2010, CPU Profile 1.0.1
http://www.dmtf.org/standards/published_documents/DSP1022_1.0.1.pdf

DMTF DSP1023:2009, Software Update Profile 1.0.1
http://www.dmtf.org/standards/published_documents/DSP1023_1.0.1.pdf
Documents
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DMTF DSP1025:2009, Software Update Profile 1.0.0
http://www.dmtf.org/standards/published_documents/DSP1025_1.0.0.pdf

DMTF DSP1033:2007, Profile Registration Profile 1.0.0
http://www.dmtf.org/standards/published_documents/DSP1033_1.0.0.pdf

DMTF DSP1052, Computer System Profile 1.0.0
http://www.dmtf.org/standards/published_documents/DSP1052_1.0.0.pdf

DMTF DSP1102:2009, Launch in Context Profile 1.0.0b
http://www.dmtf.org/standards/published_documents/DSP1102_1.0.0b.pdf
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3 Terms, definitions and abbreviations

31 Terms and definitions
For the purposes of this document, the terms and definitions given in |[SO/IEC 24775-2:2014
apply.

3.2 Abbreviations

FC-SB-X

Fibre Channel Single-Byte command set used in FICON™' devices

SAS
Serial Attached SCSI

SATA
Serial ATA

1. FICON™ is an example of a suitable product available commercially. This information is given for the conve-
nience of users of this International Standard and does not constitute an endorsement of this prodthﬁE\ilf
any standards organization. ments
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4 Profile introduction

4.1 Profile overview

4.1.1 General

A profile is a specification that defines the CIM model and associated behavior for an
autonomous and self-contained management domain. The CIM model includes the CIM
Classes, Associations, Indications, Methods and Properties. The management domain is a set
of related management tasks. A profile is uniquely identified by the name, organization and
version.

In SMI-S, a profile describes the management interfaces for a class of storage subsystem,
typically realized as a hardware of software product. For example, SMI-S includes profiles for
arrays, FC-Switches, and logical volume manager software. The boundaries chosen for SMI-S
profiles are often those of storage products, but some vendors may package things differently.
For example, one vendor may choose to package an Array and an FC Switch into a single
product; this can be handled in SMI-S by implementing the Array and FC Switch Profiles for
this product.

A profile may add restrictions to usage and behavior, but cannot change CIM defined
characteristics. For example, if a property is required in the CIM model, then it is required in a
profile. On the other hand, a profile may specify that a property is required even if it is not
required by the general CIM model.

In SMI-S, profiles serve several purposes:

« Organization - the SMI-S object model (see Information Technology — Storage Management, Part
2 Common Architecture 7 Object Model General Information) is presented as a set of profiles,
each describing a type of storage element or behavior,

« Certification - SMI-S profiles form the basis for CTP certification,

« Discovery- profiles are registered with the CIM Server and advertised to clients as part of the CIM
model and using SLP (see Information Technology — Storage Management, Part 2 Common
Architecture 10 Service Discovery. An SMI-S client uses SLP to determine which CIM Servers
host profiles it wishes to manage, then uses the CIM model to discover the actual configurations
and capabilities.

A subprofile is a profile that specifies a subset of a management domain. A subprofiles’s CIM
elements are scoped within a containing profile. Multiple profiles may use the same subprofile.
A subprofile is uniquely identified by the name, organization and version.

A profile specification may include a list of the subprofiles it uses. The included subprofiles
may be optional or mandatory by the scoping profile. The behavior of a profile is specified in
this profile and its included subprofiles.

For example, target devices such as RAID arrays and tape libraries may support Fibre Channel
or parallel SCSI connectivity. SMI-S includes an FC Target Port Subprofile and a Parallel SCSI
Target Port Subprofile that may optionally be supported by profiles representing target devices.
The elements defined in the port subprofiles are scoped to the ComputerSystem in the profile.
For example, each LogicalPort subclass has a SystemDevice association to the profile’s
ComputerSystem.

In addition to sharing the purposes of profiles (as described in this section), subprofiles have
these purposes:

« Optional behavior - a profile may allow, but not require, an implementation to support a subprofile.
Although a subprofile does not describe a full product, a subprofile should describe an aspect of a
product that is recognizable to an knowledgeable end-user such as a storage administrator,

« Reuse of functionality - some storage management behavior is common across diffeﬂﬂ types of
storage elements. For example, block virtualization is managed similarly in RAID ﬂaés'-unents
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logical volume managers. These common sets of functionality are specified as profiles that are
shared by several other profiles.

« Decomposition - certain functionality may not be reused multiple places, but is complicated
enough to document as a separate profile. For example, Disk Partition management is only used
in the Host Discovered Resources profiles, but is complicated enough that it has been
documented as a separate profile.

4.1.2 Terminology

A profile collects included subprofiles and provides the filler needed to define the management
interfaces of a particular type of subsystem. Profiles are separated into two groups. Storage
profiles define the management interfaces for storage subsystems such as arrays or FC
switches. Generic profiles define management interfaces for generic systems that are related
to storage management. Storage and generic profiles are specified the same way in SMI-S, but
generic profiles are not certified as free-standing entities, only as a dependency of a storage
profile.

A Package is a profile that whose implementation is mandatory to comply with the
requirements of all of its containing top-level profiles. Since a package is always mandatory, it
is not registered with the CIM Server. Packages provide decomposition in the International
Standard.

Profiles may be related by specialization - where several profiles (or subprofiles) share many
common elements, but are specialized for specific implementations. The SMI-S Security
profiles are an example; the specializations (Authorization Profile, Security Resource
Ownership Profile,...) share some classes and behavior. Profile specialization is only an
artifact of the International Standard. It saves the reader from reading common aspects in
multiple places and help the International Standard stay consistent across the specialized
profiles. There is no information in the CIM model about the relationship between generic and
specialized profiles.

4.2 Format for Profile Specifications

For each profile there is a set of information that is provided to specify the characteristics and
requirements of the profile. Subprofiles are also defined using this format, but they are clearly
identified as subprofiles.

Each profile or subprofile is defined in subsections that are described in Table 1.
NOTE CIM schema diagrams are logically part of a profile description. However, they can be rather involved and

cannot be easily depicted in a single diagram. As a result, the reader is advised to refer to DMTF characterizations of
CIM schema diagrams.
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Table 1 - Profile Components<RegularWeight> (part 1 of 2)

Profile Element Goal

Description This section provides a description of the profile and model including an overview of the
objectives and functionality.

Functionality is described in a bullet-form in this section that includes functionality provided
by the subprofiles referenced by the profile. If a function is provided by a subprofile, this is
indicated, including whether the subprofile is optional or required. Functionality listed in the
profile is organized by Levels, and within each Level by FCAPS category, as defined in the
SMI-S functionality matrix section <link>.

Instance Diagrams: One or more instance diagrams to highlight common implementations
that employ this section of the Object Model. Instance diagrams also contain classes and
associations but represent a particular configuration; multiple instances of an object may be
depicted in an instance diagram.

Finally, this section may include supporting text for recipes, properties, and methods as
needed.

Health & Fault Management | If a profile provides optional Health & Fault Management capabilities, then this section
Considerations describes the specifics of these capabilities, including:

* Atable of the classes that report health information

* Tables of possible states of the OperationalStatus and HealthState attributes and
descriptions for those elements that report state.

o Cause and Effect associations.

e  Standard Errors produced (including Alert Indications, Errors, CIM Errors, and Health
Related Live Cycle Events).

Cascading Considerations A Profile may be a cascading profile. A cascading profile is any Profile that supports the
Cascading Subprofile as either a mandatory or recommended subprofile. If the profile is a
cascading profile, this section documents cascading considerations in each of the following
areas:

e  Cascaded Resources — Defines the type of resources in the Cascading Profile that are
associated to what type of resources in the Leaf Profile and the association.

e Ownership Privileges — Identifies the Resource Control Privileges (on leaf resources)
that are established by the Cascading Profile.

¢ Limitations on Cascading Subprofile — Identifies any limitations on the Cascading
Subprofile that are imposed by the Cascading in effect

Supported Profiles, A list of the names and versions of subprofiles and packages supported by a profile.
Subprofiles, and Packages

Methods of the Profile This section documents the methods used in this profile. All methods used in recipes shall
be documented; optional methods (those not used in recipes) may also be included.
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Table 1 - Profile Components<RegularWeight> (part 2 of 2)

Profile Element Goal
Client Considerations and This section documents a set of "recipes"” that describe the CIM operations and other steps
Recipes required to accomplish particular tasks. These recipes do not define the upper bound of what

a CIM Server may support, however, they define a lower bound. That is, a CIM Provider
implementation shall support these recipes as prescribed to be SMI-S compliant.

NOTE A recipe that is defined as part of a subprofile is only required if the
subprofile is implemented.

All optional behavior in a profile shall be described in a recipe and shall have a capabilities
property a client can test to determine whether the optional behavior is supported. The
actual capabilities properties are documented in “Classes Used in the Profile” in this table.

CIM Elements A table listing the classes, associations, subprofile, packages, and indication filters that this
profile (or subprofile) supports, and a brief description of each. Everything listed in this
section is mandatory for the profile or subprofile. This section shall not list optional elements.

Prior to SMI-S 1.1.0, CIM did not have standard language for indication filters; SMI-S 1.0.x
used the proposed WQL query language. This version of SMI-S uses the CQL standard
query language. WQL is also supported for backwards compatibility. The Description column
for an indication filter specifies whether the filter string is compliant to CQL or WQL. If neither
is stated, then the string complies to both CQL and WQL.

Classes Used in the Profile This section provides one table per class and lists each required and recommended
property. For each required or recommended property a brief description on what information
is to be encoded is identified.

The class tables include a “Flags” column. This can contain “C” (the property is a
correlatable name or a format for a name), “D” (the property is a durable name), “M” (the
property is modifiable), or “N” (null is a valid value).
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5 Typographical Conventions

51 Maturity Model

In addition to informative and normative content, this International Standard includes guidance
about the maturity of emerging material that has completed a rigorous design review but has
limited implementation in commercial products. This material is clearly delineated as described
in Clause 5. The typographical convention is intended to provide a sense of the maturity of the
affected material, without altering its normative content. By recognizing the relative maturity of
different sections of the International Standard, an implementer should be able to make more
informed decisions about the adoption and deployment of different portions of the International
Standard in a commercial product.

This International Standard has been structured to convey both the formal requirements and
assumptions of the Information Technology — Storage Management APl and its emerging
implementation and deployment lifecycle. Over time, the intent is that all content in the
International Standard will represent a mature and stable design, be verified by extensive
implementation experience, assure consistent support for backward compatibility, and rely
solely on content material that has reached a similar level of maturity. Unless explicitly labeled
with one of the subordinate maturity levels defined for this International Standard, content is
assumed to satisfy these requirements and is referred to as “Finalized”. Since much of the
evolving International Standard content in any given release will not have matured to that level,
this International Standard defines three subordinate levels of implementation maturity that
identify important aspects of the content’s increasing maturity and stability. Each subordinate
maturity level is defined by its level of implementation experience, its stability and its reliance
on other emerging standards. Each subordinate maturity level is identified by a unique
typographical tagging convention that clearly distinguishes content at one maturity model from
content at another level.

5.2 Experimental Maturity Level

No material is included in this International Standard unless its initial architecture has been
completed and reviewed. Some content included in this International Standard has complete
and reviewed design, but lacks implementation experience and the maturity gained through
implementation experience. This content is included in order to gain wider review and to gain
implementation experience. This material is referred to as “Experimental”. It is presented here
as an aid to implementers who are interested in likely future developments within the SMI
International Standards. The contents of an Experimental profile may change as
implementation experience is gained. There is a high likelihood that the changed content will
be included in an upcoming revision of the International Standard. Experimental material can
advance to a higher maturity level as soon as implementations are available. Figure 1 is a
sample of the typographical convention for Experimental content.

EXPERIMENTAL
Experimental content appears here.

EXPERIMENTAL

Figure 1 - Experimental Maturity Level Tag

5.3 Implemented Maturity Level

Profiles for which initial implementations have been completed are classified as
“Implemented”. This indicates that at least two different vendors have implemented the profile,
including at least one provider implementation. At this maturity level, the underlying
architecture and modeling are stable, and changes in future revisions will be limited to the
correction of deficiencies identified through additional implementation experience. Should the
material become obsolete in the future, it shall be deprecated in a minor "eviaﬂ ments
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