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Foreword

021(E)

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.

The procedures used to develop this document and those intended for its further mainten
escribed in the ISO/IEC Directives, Part 1. In particular, the different approval critefia neede
ifferent types of document should be noted (see www.iso.org/directives).

Q. QO

ttention is drawn to the possibility that some of the elements of this docuntent may be the s
atent rights. SO and IEC shall not be held responsible for identifying any or(all such patent right
f any patent rights identified during the development of the document willbe in the Introductio
n the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list g
eclarations received (see http://patents.iec.ch).

Q.0 O T o

o>y

ny trade name used in this document is information given for the convenience of users and
onstitute an endorsement.

Q

or an explanation of the voluntary nature of standards, the meaning of ISO specific te
xpressions related to conformity assessment, as wellas information about ISO's adherence to th
rade Organization (WTO) principles in> the Technical Barriers to Trade
ee www.iso.org/iso/foreword.html.

v _— @

—

his document was prepared by SNIA,(as Storage Management Technical Specification, Par
lements, Version 1.8.0, Revision 5) ahd drafted in accordance with its editorial rules. It was
nder the JTC 1 PAS procedure, by-Joint Technical Committee ISO/IEC JTC 1, Information techno

(il vl

=

his second edition cancels.and replaces the first edition (ISO/IEC 24775-7:2014), which
bchnically revised.

[l

The main changes compared to the previous edition are as follows:

USAGE textWas revised to address code (now included in the front matter for all SNIA specif
—+ All recipes and their references were deleted.

—+ Jnstances of subprofile were changed to profile. In the annex, instances of subprofile were

hnce are
1 for the

ibject of
5. Details
hand/or
f patent

does not

'ms and
1e World
(TBT),

t 7 Host
hdopted,

logy.

as been

cations)

changed

to component profile (TSG meeting voice vote).

— Profile versions and related text were updated. (TSG meeting voice vote).

— Indications have been replaced by DMTF Indications, and all affected clauses updated. (TSG
voice vote).

— Instances of Experimental within profiles already labeled as Experimental were removed
confusion and redundancy. (Editorial change)

— CIM/XML was changed to CIM-XML (Response to ballot comments).
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— Annex: SMI-S Information Model.
— The CIM schema version was changed to 2.51 for V1.8.0 Rev3.
— Disk Partition Profile

— Added descriptions of the references in CIM_BasedOn (Partition to Extent), CIM_BasedOn
(Partition to Partition), CIM_LogicalDiskBasedOnPartition (LogicalDisk to Partition) and
CIM_SystemDevice (System to LogicalDisk).

— Made CIM_LogicalDiskBasedOnPartition (LogicalDisk to Partition) and CIM_SystemDevice
(System to LogicalDisk) Conditional (rather than Optional), since CIM_LogicalDisk is Optional;
Stprage HBA Profile (SMI TWG Reviews).

—{ Fixed the version numbers on the Related Profiles to match what the profiles claini
—{Added Descriptions to the references in CIM_ProductElementComponent, CIM.Realizes and
CIM_SystemDevice.

— FC HBA Profile

— Removed the profile content and added text re it being DeprecatedZ{CORE-SMIS-SCR-000).

— Host Discovered Resources Profile

—{ Promoted the maturity level from DRAFT to EXPERIMENTAL for update to remove SNIA_
classes and use DMTF CIM_ classes.

—{Added the related profiles table to the spec.

— Moved NameFormat from LogicalDevice to LogicalDisk to match the mof.

— Moved NameNamespace from LogicalDeviceto LogicalDisk to match the mof.

—Added descriptions on the References for €IM_HostedAccessPoint and CIM_SystemDevice.
— Marked the SB Multipath Management Related Profile as Deprecated (SMIS-180-Errata-
SQR0O0002).

— Host Hardware RAID Controller Profile

—{ Fixed the version numbers‘on the Related Profiles to match what the profiles claim.

—{Added two ElementSoftwareldentity associations to cover the 3 Softwareldentity classes (one
Mandatory and one Optional).

—{Added descriptions on the References for CIM_AssociatedAlarm,
CIM_ProductPhysicalComponent,

CIM_ProtocolControllerForUnit (Extent or MediaAccessDevice), CIM_Realizes (Associates
PhysicalPackage to PortController) and CIM_SAPAvailableForElement.

—{ Fixed the description of Dependent in CIM_ControlledBy.

—Added Key properties tothe CiM-Softwaretdentity €M Etement tabtes:
— Changed the version of the profile to 1.7.0.

— iSCSI Initiator

— Removed all occurrences of “(Host Hardware RAID Controller)” (CORE-SMIS-SCR-000).
— Removed MATURITY="Draft" from the Launch In Context supported profile.

— Added Descriptions for References in 2 CIM_BindsTo associations, CIM_ControlledBy, 2
CIM_DeviceSAPImplementations and CIM_ElementSoftwareldentity.

— Added Descriptions for References in 2 CIM_EndpointOfNetworkPipes,
CIM_NetworkPipeComposition, CIM_ProductPhysicalComponent and CIM_Realizes.
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— Added Descriptions for references in CIM_SAPAvailableForElement.

— Added Keys to CIM_PhysicalPackage.

— Changed the Central Class from PortController to CIM_ComputerSystem (TSG-SMIS-
SCR00333).

— Memory Configuration Profile

— Updated due to class and property name changes in DMTF Multi-type Memory profile (SMIS-

170-Draft-SCR00006)

— Introduced staged request concept.

— Added use cases.

— Addressed comments from internal and partner reviews.

— Changed diagrams approved in Core TWG 3/23/15.

— Changed SystemCreateClassName in class CIM_MemoryConfigurationService to
SystemCreationClassName.

— Changed RemainingCapacity in class CIM_ResourcePool to CurrentlyConsumedResourd
— Changed ChangeableType in class CIM_MemoryAllocationSettingData to ResourceType
— Fixed the description of Replication in class CIM_MemoryAHlocationSettingData.

— Added a description for ChannelCount in class CIM_MemoryAllocationSettingData.

- Persistent Memory Configuration Profile

— Added new material (most of profile content) toomanage NVDIMMs (SMIS-170-Draft-
SCR00006).

— Changed diagrams approved in Core TW&3/23/15- Changed RemainingCapacity in cla
CIM_ResourcePool to Reserved.

— Changed SecurityFeatues in class CIM_PersistentMemoryCapabilities to SecurityFeatur
— Removed ChannelCount in class*CIM_PersistentMemoryNamespaceSettingData, since i
in the mof and not referenced-anywhere in the profile text.

— Added three methods to €IM_PersistentMemoryService to support the profile text.

— Fixed the ManagedElement reference in CIM_ElementConformsToProfile.

— Fixed the references in CIM_SystemDevice.

— Fixed the references in CIM_BasedOn.

-+ SB Multipath Management Profile

classes and use DMTF CIM_ classes (TSG-SMIS-SCR00315.001).

Multipath.

— Promoted the maturity level from DRAFT to EXPERIMENTAL for update to remove SNIA

~>Added reference to SMI-S Version 1.6.1 Revision 5. No content in this deprecated profile SB

— SCSI Multipath Management Profile

— Added keys to CIM_SCSIMultipathConfigurationCapabilities and CIM_SCSIMultipathSettings

(SMIS-170-Draft-SCR00006).

— Annex A (informative) SMI-S Information Model

— DMTF’s CIM schema version changed to 2.45.0.

— References
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— Added DMTF DSP1054 v1.2.2, Indications Profile (and changed version to 1.2.2 throughout
book).

— Updated DSP 1071, Multi-type System Memory Profile reference here and in profiles.

— Added reference to DSP 1119, 1.0.0b Diagnostics Job Control Profile.

— Removed reference to DSP 1119\.

— Removed 2.3.

Alist of all parts in the ISO/IEC 24775 series can be found on the ISO website.

=

Any feedback or questions on this document should be directed to the user’s national standards body:
completk listing of these bodies can be found at www.iso.org/members.html.
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INTENDED AUDIENCE

This document is intended for use by individuals and companies engaged in developing, deploying, and
promoting interoperable multi-vendor SANs through the Storage Networking Industry Association (SNIA)
organization.

CHANGES TO THE SPECIFICATION

Each publication of this specification is uniquely identified by a three-level identifier, comprised of a
versio[T TTUmbeT, a Tetease Numpber and anm update mumber. T e current identifier for this—specification is
version 1.8.0. Future publications of this specification are subject to specific constraints on the)seppe of
changg that is permissible from one publication to the next and the degree of interoperabilify and
backwjrd compatibility that should be assumed between products designed to differentpublicatipns of
this standard. The SNIA has defined three levels of change to a specification:

= Mgjor Revision: A major revision of the specification represents a substantial change to‘the underlying scope
or prchitecture of the SMI-S API. A major revision results in an increase in the version number of the yersion
idgntifier (e.g., from version 1.x.x to version 2.x.x). There is no assurance of interoperability or bagkward
compatibility between releases with different version numbers.

=< Mipor Revision: A minor revision of the specification represents a technical change to existing content or an
ad|ustment to the scope of the SMI-S API. A minor revision results inan increase in the release number of
thg specification’s identifier (e.g., from x.1.x to x.2.x). Minor revisions with the same version number preserve
interoperability and backward compatibility.

= Update: An update to the specification is limited to minor corrections or clarifications of existing specification
coptent. An update will result in an increase in the third component of the release identifier (e.g., from x.x.1 to
x.X.2). Updates with the same version and minor reléase levels preserve interoperability and ba¢kward
compatibility.

TYPOGRAPHICAL CONVENTIONS

Matur|ty Level

In addfition to informative and normative:content, this specification includes guidance about the miaturity
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 the following sections. The
typogrphical 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 standard, an
implementer should be able)to make more informed decisions about the adoption and deployment of
differgnt portions of the standard in a commercial product.

This specification has)been structured to convey both the formal requirements and assumptions|of the
SMI-S| APl and its¥emerging implementation and deployment lifecycle. Over time, the intent is that all
content in the “specification will represent a mature and stable design, be verified by extensive
implementation* experience, assure consistent support for backward compatibility, and rely solgly on
content material that has reached a similar level of maturity. Unless explicitly labeled with one |of the
subordifate maturity levels defined for this specification, content is assumed to satisfy |these
requiremenis and is referred to as "Finalized”. Since much of the evolving specification

content in any given release will not have matured to that level, this specification 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.
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Experimental Maturity Level

No material is included in this document unless its initial architecture has been completed and reviewed.
Some content included in this document 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 specification. 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
II"I an | prlllillg ICV;b;UII Uf tilU bpcbiﬂbdtiull. E)\pclilllcllidi Illdtcl;di vdll ddlelbU tU d il;yilcl Illdtulit IeVeI
as sopn 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 LevekTag

Implemented Maturity Level

Profilds 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 underlyingsarchitecture and modeling are stable, and changes
in futire revisions will be limited to the correction of deficiencies identified through additional
implementation experience. Should the material become obsolete in the future, it must be deprecated in a
minor [revision of the specification prior to its removal from subsequent releases. Figure 2 is a sample of
the typographical convention for Implemented content.

IMPLEMENTED
Implemented content@ppears here.

IMPLEMENTED

Figure 2 - Implemented Maturity Level Tag

Stablg Maturity Level
Once fontent at the Implemented maturity level has garnered additional implementation experiepce, it

can be-tagged-atthe-Stable-maturity-tevel—Material-at-thismaturitytevel-has-beenimplemented-by three
different vendors, including both a provider and a client. Should material that has reached this maturity
level become obsolete, it may only be deprecated as part of a minor revision to the specification. Material
at this maturity level that has been deprecated may only be removed from the specification as part of a
major revision. A profile that has reached this maturity level is guaranteed to preserve backward

compatibility from one minor specification revision to the next. As a result, Profiles at or above the Stable

10
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maturity level shall not rely on any content that is Experimental. Figure 3 is a sample of the typographical
convention for Implemented content.

STABLE
Stable content appears here.

STFABLE

Figure 3 - Stable Maturity Level Tag

Finalized Maturity Level

Contept that has reached the highest maturity level is referred to as “Finalized.” dnvaddition to satjsfying
the requirements for the Stable maturity level, content at the Finalized maturity level must solely depend
upon o¢r refine material that has also reached the Finalized level. If specificafion content depend$ upon
materipl that is not under the control of the SNIA, and therefore not\subject to its maturity level
definitjons, then the external content is evaluated by the SNIA toCassure that it has achigved a
compgrable level of completion, stability, and implementation experience. Should material that has
reachgd this maturity level become obsolete, it may only be deprecated as part of a major revision|to the
specification. A profile that has reached this maturity level™s guaranteed to preserve bagkward
compdgtibility from one minor specification revision to the nextiOver time, it is hoped that all specif|cation
content will attain this maturity level. Accordingly, there is naspecial typographical convention, as there is
with the other, subordinate maturity levels. Unless content.in the specification is marked with one|of the
typographical conventions defined for the subordinatematurity levels, it should be assumed tq have
reached the Finalized maturity level.

Deprelcated Material

Non-Experimental material can be deprecated in a subsequent revision of the specification. Sgctions
identifled as “Deprecated” contain matetial that is obsolete and not recommended for use ip new
develgpment efforts. Existing and new-implementations may still use this material, but shall move|to the
newer|approach as soon as possible. The maturity level of the material being deprecated determings how
long it|will continue to appear in the'specification. Implemented content shall be retained at least until the
next revision of the specializatioh, while Stable and Finalized material shall be retained until the next
major |revision of the specification. Providers shall implement the deprecated elements as long as it
appeafs in the specification_ in order to achieve backward compatibility. Clients may rely on depr¢cated
elements, but are encouraged to use non-deprecated alternatives when possible.

Deprefated sectionsvare documented with a reference to the last published version to incluge the
depreg¢ated sections as normative material and to the section in the current specification with the
replacement. Figure 4 contains a sample of the typographical convention for deprecated content.

Content that has been deprecated appears here.

Figure 4 - Deprecated Tag

11
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ISO/IEC 24775-7:2021(E)

The host-based storage portion of the Storage Management Technical Specification contains profiles and
other clauses for management of host-based storage devices. Host-based storage devices provide
storage capabilities to a host computer system. Examples of these devices include Fiber Channel Host
Bus Adapters, Serial Attached SCSI Host Bus Adapters, RAID Controllers, JBODs (Just-A-Bunch-Of-
Disks) and Operating System-discovered storage resources. The host-based profiles describe the
manageability required for each device and the connectivity to the host computer system. The host-based

eb Site
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ddress

rage Management Technical Specification, Part 1 Overview, 1.8.0 Rev 4

rage Management Technical Specification, Part 2 Common Architecture, 1.8.0'Rev 4
rage Management Technical Specification, Part 3 Common Profiles, 1.8.0-Rev 4
rage Management Technical Specification, Part 4 Block Devices, 1.8.0 Rev 4

rage Management Technical Specification, Part 5 Filesystems, 4.8.0 Rev 4

rage Management Technical Specification, Part 6 Fabric, 1.8/.0'Rev 4

rage Management Technical Specification, Part 7 Host’Elements, 1.8.0 Rev 4

rage Management Technical Specification, Part 8 Media Libraries, 1.8.0 Rev 4

SNIA practice is to make updates and other information available through their web site at

leverage existing profiles within this specification, as well as other profiles from the Distiibuted

Requepts for interpretation, suggestions for improvement and addenda, or defect reports are welcomg. They
should|be sent via the SNIA Feedback'Portal at http://www.snia.org/feedback/ or by mail to the Storage Netyorking
Association, 4360 Arrows\West Drive, Colorado Springs, Colorado 80907, U.S.A.
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1 Scope

The host-base storage portion of the Storage Management Technical Specification defines management
profiles for autonomous, component and abstract profiles for management of host-based storage devices.
The autonomous profiles describe the management of a stand-alone host-based storage entity. The
component profiles describe management of aspects of host-based storage entities that may be used by
other autonomous profiles. Finally, this section describes abstract profiles that may be used as a basis for
creating additional Host-based autonomous profiles.

This

includes autonomous profiles:

- IIT
Th

computer system. In addition, this profile describes the map of storage associated to a host-computer

tha

e "The Fibre Channel HBA Profile

Th

computer system from a SAN device (Fibre Channel switch, array, tapedibrary, etc.).

e iSCSI Initiator Profile

Th

Component profiles used by autonomous profiles to describe aspects of host-based storage ele

and se
e Hag
Th

- Sterage HBA Profile

Th
to

e Di

q
4

Th
SO

- SH

Th
for

ersion of the Host-based Storage portion of the Storage Management Technical Specif

e Host Discovered Resources Profile

s profile defines the model for the storage devices presented to an operating system running on

t a client application can discover.

s profile defines the model and functions of a Fibre Channel HBA that-exports block storage to

s profile defines the model and functions necessary to manage an iSCSI initiator.

rvices. The component profiles defined in this version of the specification include:

st Hardware RAID Controller Profile

s profile defines the model and \functions of a SAS, SATA, SPI, or Fibre Channel HBA that exports 5
b host computer system frotn'a SAN device (Fibre Channel switch, array, tape library, etc.).

k Partition Profile

e Disk Partition profile models partition (or slice) configuration services provided by operating systs
e platforms.

Multipath-Management Profile

e SB Multipath Management Profile models paths (connections between host controllers and devics
environments supporting the SB (Single Byte) command protocol.

« SCSI Multipath Management Profile

cation

a host

Bystem

a host

ments

s profile defines the model and functions ©of a host-based RAID controller that exports block storage to a
hogt computer system from locally attached storage devices (internal hard drives, JBODs, etc.)

torage

EMs on

ports)

The SCSI Multipath Management profile models paths (connections between host controllers, device ports,
and logical units) for environments supporting the SCSI command protocol.
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2 Normative References

2.1 Overview

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

2.2 Approved references

Systerhs Managementi: Data Storage Management (XDSM) APT - ISBN: T-85912-190-X

DMTF|DSP1054 Indications Profile 1.2.2
http://\www.dmtf.org/sites/default/files/standards/documents/DSP1054_1.2.2.pdf

2.3 References under development

EXPHRIMENTAL

DMTF|documents that are works in progress.

DMTF|DSP1002, Diagnostics Profile 2.1.0
http://dmtf.org/sites/default/files/standards/documents/DSP1002_2.1:0a.pdf

DMTF|DSP 1071, Multi-type System Memory Profile 1.0.0
http://\vww.dmtf.org/sites/default/files/standards/documents/DSP1071_1.0.0.pdf

DMTF|DSP1104, FC HBA Diagnostics Profile 1.1.0a
http://dmtf.org/sites/default/files/standards/documents/DSP1104_1.1.0a.pdf

EXPHRIMENTAL

Storage Management Technical Specification, Part 2 Common Architecture, 1.8.0 Rev 4

Storagp Management Technical Specification, Part 3 Common Profiles, 1.8.0 Rev 4
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3 Terms, Definitions, Symbols, Abbreviations, and Conventions

3.1

General

For the purposes of this document, the terms, definitions, symbols, abbreviations, and conventions given
in Storage Management Technical Specification, Part 2 Common Architecture, 1.8.0 Rev 4 and the following

apply.
3.2

Terms and Definitions

a seri
protoc]

3.2.2
Host B
an /O

3.2.3

host ¢
any c(
data s

3.2.4
JBOD
an acr

3.25
logical
block

A logid

3.2.6
Opera

3.2.1
Fibre Channel

| I/O bus capable of supporting multiple protocols, including access to open system sterags
pl), access to mainframe storage (FICONTM1 protocol), and IP

us Adapter (HBA)
adapter that connects a host I/O bus to a computer's memory system

bmputer system
mputer system to which disks, disk subsystems, or file servers_are attached and accessi
forage and 1/0.

onym for "Just a Bunch Of Disks." A cabinet or enclosttre of disks
sisk
storage on which file systems are built

al disk would be formatted for a particular file system.

ing System (OS)

softwgre that manages the resources .of a host computer system.

3.2.7
RAID
an Ac

onym for Redundant_Array of Independent Disks, a family of techniques for managing mj

(FCP

ble for

ultiple

disks {o deliver desirable _eost, data availability, and performance characteristics to host environments

3.2.8

storagfe device efglosure

a cabi

Note 1 {

net or enclosure of storage media devices.

o entry{ Example: JBOD

3.2.9

storag
unit of

e volume
capacity served from a block storage device

1.FICON™ is an example of a suitable product available commercially. This information is given for the convenience of
users of this standard and does not constitute an endorsement of this product by SNIA or any standards organization.
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EXPERIMENTAL
4 Disk Partition Profile
4.1 Description

4.1.1 Synopsis

ProfilgNameDiskPartitiom {Component Profite)
Versidn: 1.6.0

Organjization: SNIA

Central Class: DiskPartitionConfigurationService
Scopiphg Class: Base Server ComputerSystem
Relatgd Profiles: Not defined in this document.

4.1.2 | Overview

This pgrofile models partition (or slice) configuration services provided by operating systems on| some
platfofms. Some operating systems do not use this type of partitiening. On the operating systems that do,
the operating system disk drivers treat partitions as virtual)disks. The types of valid partitiops are
deterlned by the operating system and the partitioning toals.

We neled to consider several operating system variants related to operating system partitions

= Or] some platforms (e.g., Solaris, Windows), a raw disk volume needs to be partitioned before an app|ication
(i.g., a filesystem) uses it. There may be just a sifgle partition on the volume. In these platforms, therg is not
a rjame that represents an entire disk volume.if'that disk volume has multiple partitions.

= Or] other platforms (e.g., Linux), an application resides on a partition or on the entire disk volume.

= Different operating systems have incampatible partitioning approaches and on-disk data structures (g.g disk
lagels or partition tables). This tspecification refers to these approaches as styles. Each style may be
supported by multiple operating\systems, and most operating systems support multiple styles. Theg styles
supported in this profile are(MBR (used on all operating systems running on X86 hardware), vtoc (Soldris and
other operating systemswith a BSD heritage), and GPT (an emerging style that supports multi-terabyte disk
volumes).

= Some styles support multiple tiers of partitions - a partition at one tier may have sub-partitions. On Windows,
exfended partitions are also a second tier with MBR partitions at each tier.

= Some operating systems utilize two tiers of partitions with different styles at different tiers. For exampld, BSD-
defived Unix variants running on X86 platforms: the lower tier is the X86 BIOS-supported MBR pattitions;
BYD-=style slices can be installed on one of the MBR partitions.

= Some operating systems (AlX, HP_UX) have no equivalent to partitioning.

= Some partition styles have a fixed number of partitions (dependent on the partition type); the user can’t create
or delete partitions, just adjust the properties of one of the pre-defined partitions.

A partitioned disk volume has an associated partition table. The partition table contains information about
the partitions on the disk volume — the starting address, length, and (in some cases) the type of the
partition. In certain cases, a partition table can be associated with a partition; allowing multiple tiers of
partitions.
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In order for storage applications (e.g., logical volume managers, filesystems, databases) to use a disk
volume, the operating system provides a name for the volume. These names appear to be filenames but
are part of one (or a few) special namespaces managed by the operating system. Windows drive letters
and Unix /dev/ directories are examples of the special namespaces. Any extent that is consumable by
storage applications is modeled a LogicalDisk; the LogicalDisk.Name property provides this special
filename. The exported extent resulting from a partition is a LogicalDisk; on systems that do not require
partitions, each usable disk volume has a LogicalDisk instance that models the operating system name.
Extents that are not available for storage applications are modeled as StorageExtent (or StorageExtent
subclasses other than LogicalDisk) instances and have a name derived from the underlying hardware and

partition

Operatin
Record)
optional
and simi
X86 MB
interface

Lo
TUrimtucTt.

ar to BSD partitions. VTOC supports eight partitions. On Solaris X86, VTOC is\installed in

partitiong can exceed the two-terabyte limit associated with other partition styles. So many vendors
migrating towards GPT as an option for supporting larger volumes. Thissprofile includes sepa

specializ
7: "Disk

Partition Class Hierarchy".

GenericDiskPartition

DiskPartition GPTDiskPartition VTOCDiskPartition

x86 MBR-only

Figure 7= Pisk Partition Class Hierarchy

This proiile includes a partition configuration service class that allows a client to create partition ta
and modify partitions. It also ingludes a partition configuration capabilities class that describes

partition

configuration capabilities of the system. Separate capabilities instances describe each part

style supported on the system. There shall be one instance of DiskPartitionConfigurationService
shown in| Figure 8: "Disk-Partition Class Diagram".

All refergnces to ComputerSystem in the Disk Partition Profile implies a single instance for a custo
server off storage(system as defined in the Base Server Profile. See Annex A: (Informative) Host Pr

Deploym
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ent Guidelines, 1.6.0 Rev 3 for information on the use of host profiles with Base Server profi

j systems may have different partition styles. The most common style is the MBR (Master Boot
style used on x86 PCs. This style supports four primary partitions on a disk volume witH an
second-tier (extended/logical partitions). Solaris uses a style called VTOC that is derived from

one

R primary partition for compatibility with other x86 operating systems. GRT\is a new set of
5 for x86 64-bit environments and includes a partitioning style. Of particdlar note is that GPT

are
rate

ed subclasses for MBR, VTOC, and GPT partitions. Their relationship is summarized in Figure

bles
the
tion
as

mer
bfile
e.
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DiskPartition DiskPartition
| ConfigurationCapabilities | ConfigurationService
PartitionStyle
ValidSubPartitionStyles
AllowsOverlap 1 | 1
PartitionTableSize HostedService
OorMore 0.1 L——FlementCapabilities — | 4
ComputerSystem
SystemDevice (from Base Server profile)
Installed | Installed ) SvstemDevi
PartitionTable PartitionTable SYStemDevice ystemDevice
OorMore BasedOn
EntireVolume::StorageExtent GenericDiskPartition OS. Device Node for_Partition::
LogicalDisk
| BasedOn |—LogicaIDiskBasedOnPartition Q

Figure 8 - Disk Partition’Class Diagram

4.1.3 | Background on X86 MBR Partitions

The teérminology used in X86 partition applications is somewhat confusing and masks the [actual
configprations. The MBR style supports two tiers of partitions; up to four partitions at the entife disk
volume tier and up to four partitions within“each of these top-tier partitions. An MBR primary partiti

bN is a
top-tier partition that is not sub-partitiened. An MBR extended partition is a top-tier partition that is sub-
partitipned. An MBR logical partition_is a sub-partition of an extended partition.
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Figure 9: "Disk MBR Partition Example" represents the actual layout of an MBR drive with three usable
partitions — with Windows/DOS driver letter names.

MBR/Partition Table
Primary Partition - leaf partition in top tier

Extended Partition- top tier partition containing a partition table allowing sub -partitions

Partition Table

U A0 DE

Logical Partition - leaf partition in second tier

C: F: D:

o

LBA > max

C:is 4
partitig
Windo

Figure
config
systen
Rathe
size

DiskPartitionConfigurationCapabilities). In the SMI-S model, the InstalledPartitionTable association

contai
Partiti
tier

DiskPartitionConfigurationCapabilities via an InstalledPartitionTable association.

Figure 9 - Disk MBR Partition Example

ns drive letters (C:, F:, and D:) are not in alphabetical order; the assignment of drive letters
ws/DOS is decoupled from the partitioning logic.

10: "MBR Partition Instance Diagram" is ansinstance diagram of the SMI-S classes describi
s generally hide these sectors and treat the effective disk volume as starting just after the
than complicate the SMI-S model; thése MBR areas are just ignored and the consumablég
is reduced by the appropriate value (the PartitionTableSize propert

ning extent indicates the presence of a disk label and/or partition table. In Figure 10:

artition to the right ;éach contain a partition table and are each associat

primary partition and F: and D: are logical partitions that share an extended partition. Note that the

under

hg this

ration. Technically, the MBR/Partition tables could be considered to be small partitions. opgrating

MBR.
block

of
to the
"MBR

bn Instance Diagram”, the-extent representing the entire disk volume (on the lower left) and the top-

bd  to
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In Figure 10: "MBR Partition Instance Diagram" the StorageExtent at the lower left represents the entire
disk volume and the two “top-tier” partitions are based on this extent. The LogicalDisk instances at the
top represent the consumable partitions C:, F:, and D:.

LogicalDisk LogicalDisk LogicalDisk
Name = "C:" Name = "F:" Name = "D:"
[ [
LogicalDisk LogicalDisk
BasedOnPartition BasedOnPartition
| |
LogicalDisk DiskPartition DiskPartition
BasedOnPartition
T
BasedOn BasedOn—l
|
DiskPartition DiskPartition
Name = "C:"
LBasedOn— BasedOn—‘ \—InstalledPartitionTabIe

EntireVolume::StorageExtent

’—InstalledPartitionTabIe*I

DiskPartition
ConfigurationCapabilities

PartitionStyle = MBR

Figure

Figure 10 - MBR Rartition Instance Diagram

11: "MBR and VTOC Partition Instance Diagram" models a similar configuration where tk

e one

top-tier partition contains a Solaris X86 'installation. In this case, the instrumentation instantiates two

instanges of DiskPartitionConfigurationCapabilities, one for the top-tier MBR partition table and @

the vtgc partition table.

ne for
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LogicalDisk LogicalDisk LogicalDisk
— Name =" Name =
Name = "C: /dev/dsk/c0t0d0s0" "/dev/dsk/c0t0d0s1"
T T
LogicalDisk LogicalDisk
BasedOnPartition BasedOnPartition
| |
VtocDiskPartition VtocDiskPartition
LogicalDisk
BasedOnPartition
\
BasedOn BasedOn—‘
DiskPartition DiskPartition DiskPartition
ConfigurationCapabilities
Name ="C:" PartitionStyle = vtoc
LBasedOn— BasedOn—] \—InstalledPartitionTable—‘

’—Installed PartitionTabIe*I

EntireVolume::StorageExtent

DiskPartition
ConfigurationCapabilities

PartitionStyle = MBR

Table

Figure 11 - MBR and VT@C Partition Instance Diagram

operating systems

Table 1 - Capabilities Properties

1 summarizes likely values for capabilities properties and suggested Name properties on V

arious

Property X86 MBR vtoc GPT
Win Linux Solaris Solaris X86
SPARC
Qverlap Depends on true false
Allowed applications
NlaxCapacity 2 terabytes (232 2 terabytes 264 blocks
blocks)
NiaxNumberOfPartitions 4 8 128 15 127 127
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The sizes and starting/ending addresses shall be consistent between the associated LogicalDisk,
DiskPartition, and LogicalDisk instances. Figure 12: "Partition Instance Diagram for Size/Address Rules"
shows the classes with size information.

LD1:lLogicalDisk LDn:lLogicalDisk
\ \
B1: LogicalDisk B1: LogicalDisk
BasedOnPartition BasedOnPartition
\ \
P1:GenericDiskPartition Pn:GenericDiskPartition

\—782: BasedOnQ

SE1: StorageExtent DiskPartition
ConfigurationCapabilities

\—InstalledPartitionTab|eQ

Figure 12 - Partition Instance Diagram for,Size/Address Rules

In this|diagram, partitions P1,... Pn are all based on the same underlying disk volume (or partition)|SE1.

= The NumberOfBlocks shall be the same for a LogicalDisk and its underlying partition (for example, LID1 and
P1|in the diagram).

< The StartingAddress in the LogicalDiskBasedOnPartition associations (B1 in the diagram) between a
LogicalDisk and its underlying partition shall’be 0. The EndingAddress in this association shall be one less
thgn NumberOfBlocks from either the LagicalDisk or partition.

< The NumberOfBlocks for each partition (P1, ... Pn) shall be equal to the values of EndingAddress-
StartingAddress+1 of the underlying BasedOn association (B2 in the diagram).

= DigkPartitionConfigurationCapabilities.PartitionTableSize shall hold the total number of blocks consumed by
mgtadata (volume label,\boot record, and partition tables) for the associated StorageExtent. For MBR and
VT|OC styles, this is.a.fixed value. For GPT, this value could in theory be larger for large extents. Sgparate
ingtances of DiskPartitionConfigurationCapabilities shall be instantiated as needed to allow different vglues of
PartitionTableSize.

= Thg size of‘'maintenance tracks or cylinders shall not be included StorageExtent.NumberOfBlocks. This size
mgy be included in DiskPartitionConfigurationCapabilities.PartitionTableSize.

= If PiskPartitionConfigurationCapabilities.OverlapAllowed is false, then the sum of the NumberO{Blocks
properties for all pariitions plus DiskPartitionConfigurationCapabilities.PartitionTableSize shall not exceed the
value of NumberOfBlocks for the underlying StorageExtent. Other than that, there is no guaranteed
relationship between StorageExtent.NumberOfBlocks and the sum of the NumberOfBlock values for
partitions BasedOn the StorageExtent.

4.2 Health and Fault Management Considerations

No health information is required in LogicalDisk or partition instances. Clients should assume that the
health-related properties of the underlying StorageExtent apply to all partitions and LogicalDisks based
on that extent.
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4.3

Supported Profiles and Packages

Not defined in this document

4.4

4.4.1

Methods of the Profile

SetPartitionStyle

This method installs a partition table on an extent of the specified partition style, creates DiskPartition
instances if SettingStylelnstantiatedPartitions is non-zero, and BasedOn associations between the
underlying extent and the new partition instances. As a side effect, the usable block size of the und

extent

is reduced by the block size of the metadata reserved by the partition table and_-asso

metadfta. This size is in the PartitionTableSize property of the assa

DiskP

4.4.2

rtitionConfigurationCapabilities instance.

uint32 SetPartitionStyle (

[IN, Description (
"A reference to the extent (volume or partition) where "
"this style (partition table) will be installed.")]
CIM_StorageExtent REF Extent,

[IN, Description (
"A reference to the
"DiskPartitionConfigurationCapabkilities instance "
"'describing the desired pargition style.")]
CIM_DiskPartitionConfigurationCapabilities REF PartitionStyle );

CreateOrModifyPartition

erlying
ciated
ciated

This method creates a new partition if the Paftition parameter is null or modifies the partition specified. If

the st

arting and ending address parameters are null, the resulting partition will occupy the

underlying extent. If a the DeviceFileName parameter is non-null, a LogicalDisk instance is creatg

assoc

a capabilities class describing the ‘installed partition style (partition table); this association is estal

using

38

uint32 CreateOrModifyPartition (
[Ny Description (
"A reference to the underlying extent the partition is "
"base on.")]
CIM_StorageExtent REF extent,

[IN, Description (

entire
bd and

ated via LogicalDiskBasedOnPartition to the partition. The underlying extent shall be associated to

lished

"The starting block number.")]

uint64 StartingAddress,

[IN, Description (
"The ending block number.")]
uint64 EndingAddress,

[IN, Description (
"The platform-specific special file name to be assigned ™
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"to the LogicalDisk instance BasedOn the new ™
"DiskPartition instance.")]
string DeviceFileName,

[IN, OUT, Description (
"A reference an existing partition instance to modify or "
"null to request a new partition.")]

Client Considerations and Recipes

Client Considerations

c delete operation will delete the disk partition and all storage extents that are Dependent pn the
disk partition.

ient  discovers partition configuration  support by looking for instanceg  of

DiskPjrtitionConfigurationService. If no service instances are available,~then this operating system does

not support disk partitions and the client can assume that any LogicalPisk instance is consumaple by
applications (such as volume managers or filesystems). For qperating systems that do spupport
partitigning, the client can discover whether a particular extent is partitioned by looking|for a
InstalledPartitionTable instance associated with the extent. The\client can discover the existing partition
configuration by following BasedOn associations between the extent and GenericDiskPartition instances.
For each discovered service, there shall be one or more instances of
DiskPartitionConfigurationCapabilities. There is exactly one capabilities instance per Partition Style. If
multiple capabilities instances are discovered, thelclient should look at the PartitionStyle property to
determine the services that apply to entire disk volumes and those that apply to partitions.
4.5.2 | Recipes
No regipes are included in this version_efithe standard.
4.6 CIM Elements
4.6.1 | Overview
Table R describes the CIM‘elements for Disk Partition.
Table 2 - CIM Elements for Disk Partition
Elemept Name Requirement Description
4.6.2 ¢IM_BasedOn/(Partition to Extent) Mandatory The disk partitions that are dependent on a storage
extent.

4.6.3 4IM~BasedOn (Partition to Partition) Mandatory The disk partitions that are dependent on a disk paftition.

4.6.4 CIM_DiskPartition Optional

4.6.5 CIM_DiskPartitionConfigurationCapabilities Mandatory

4.6.6 CIM_DiskPartitionConfigurationService Mandatory

4.6.7 CIM_ElementCapabilities Mandatory

4.6.8 CIM_ElementConformsToProfile Mandatory Ties the DiskPartitionConfigurationService to the

(DiskPartitionConfigurationService to Disk Partition registered profile for Disk Partition.

RegisteredProfile)
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Table 2 - CIM Elements for Disk Partition

Sourcs

Instance ISA CIM_GenericDiskPartition

Element Name Requirement Description

4.6.9 CIM_GPTDiskPartition Optional

4.6.10 CIM_GenericDiskPartition Mandatory

4.6.11 CIM_HostedService Mandatory

4.6.12 CIM_InstalledPartitionTable (Capabilities to Extent) | Mandatory The disk partition capabilities for disk partitions that are
dependent on a storage extent.

4.6.13 [CIM_InstalledPartitionTable (Capabilities to Mandatory The disk partition capabilities for disk partitionsithat are

Partitign) dependent on a storage extent.

4.6.14 ICIM_LogicalDisk Optional

4.6.15CIM_LogicalDiskBasedOnPartition (LogicalDisk to Conditional Conditional Requirement: Required if CIM_LogicalDisk is

Partitign) instantiated. The logical disks'that are dependent gn a
disk partition.

4.6.16 [CIM_StorageExtent Mandatory

4.6.17 [CIM_SystemDevice (System to Extent) Mandatory The storage extent‘managed by a Base Server profile
computer system.

4.6.18 [CIM_SystemDevice (System to LogicalDisk) Conditional Conditional'Requirement: Required if CIM_Logicalpisk is
instantiated. The logical disk that is managed by a Base
Server profile computer system.

4.6.19[CIM_SystemDevice (System to Partition) Mandatory The disk partition managed by a Base Server profile
computer system.

4.6.20 [CIM_VTOCDiskPartition Optional

SELEQT * FROM CIM_InstCreation WHERE Mandatory Partition Creation.

SourcgInstance ISA CIM_GenericDiskPartition

SELEQT * FROM CIM_lInstDeletion WHERE Mandatory Partition Deletion.

4.6.2

Creatgq
Modifi
Delete
Requi

Table

bd By: Static
d By: Static
ement: Mandatory

CIM_BasedOn (Partition to Extent)

d By: Extrinsic: CreateOrModifyPartition

B describ@s'class CIM_BasedOn (Partition to Extent).

Table 3 - SMI Referenced Properties/Methods for CIM_BasedOn (Partition to Extent)

Properties Elags Requirement Description & Notes
StartingAddress Mandatory
EndingAddress Mandatory
Dependent Mandatory Reference to a CIM_GenericDiskPartition that is based on the Antecedent
Antecedent Mandatory Reference to a CIM_StorageExtent
40
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4.6.3 CIM_BasedOn (Partition to Partition)

Created By: Extrinsic: CreateOrModifyPartition
Modified By: Static

Deleted By: Static

Requirement: Mandatory

Table 4 describes class CIM_BasedOn (Partition to Partition).

Table 4 - SMI Referenced Properties/Methods for CIM_BasedOn (Partition to Partition)

Propefties Flags Requirement Description & Notes

StartingAddress Mandatory

EndindAddress Mandatory

Antecqdent Mandatory Reference to a CIM_GenericDiskPartitigh

Dependent Mandatory Reference to a CIM_GenericDiskPartition that is based on the Antecedent

4.6.4 | CIM_DiskPartition
CIM_DiskPartition (MBR) is subclassed from CIM_GenericDiskPartition.

Creatged By: Extrinsic: CreateOrModifyPartition
Modified By: Static

Deletgd By: Static

Requifement: Optional

Table p describes class CIM_DiskPartition.

Table 5 - SMI Referenced Properties/Methods for CIM_DiskPartition

Properties Flags Requirement Description & Notes
SystemCreationClassNartie Mandatory
SystemName Mandatory
CreationClassName Mandatory
DevicelD Mandatory
Name Mandatory
NumberOfBlocks Optional
NameFormat Optional
NameNamespace Optionat
PartitionSubtype Optional
PartitionType Optional
PrimaryPartition Optional

4.6.5 CIM_DiskPartitionConfigurationCapabilities
Created By: Static
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Modified By: Static
Deleted By: Static
Requirement: Mandatory

Table 6 describes class CIM_DiskPartitionConfigurationCapabilities.

Table 6 - SMI Referenced Properties/Methods for CIM_DiskPartitionConfigurationCapabilities

Properties Flags Requirement Description & Notes

InstangelD Mandatory Shall specify the unique identifier for an instance of this classwithir] the
Implementation namespace.

ElemeptName Mandatory User friendly name.

PartitignStyle Mandatory The partition style (i.e partition table type) assoCiated with this capapilities
instance.

ValidSyibPartitionStyles Optional Some partitions can act as a container for other partitions.
MaxNymberOfPartitions Mandatory The maximum number of partitiops:that can be BasedOn the Undetlying
extent.

MaxC4gpacity Mandatory The largest partition size (in‘blocks) of this style supported on this
platform.
OverlapAllowed Mandatory The platform supports/partitions with overlapping address ranges.
PartitignTableSize Mandatory The number of‘blocks occupied by the partition table and other metadata.
4.6.6 | CIM_DiskPartitionConfigurationService
Creatgqd By: Static
Modified By: Static
Deletegd By: Static
Requifement: Mandatory

Table

/ describes class CIM_DiskPartitionConfigurationService.

Table 7 - SMI Referenced Properties/Methods for CIM_DiskPartitionConfigurationService

Prdperties Flags Requirement Description & Notes

CrgationClassName Mandatory

Nape Mandatory

SygtemCreationClassName Mandatory

SygtemName Mandatory

PartitioningSchemes Optional Describes the partitioning schemes supported by the platform.
SetPartitionStyle() Mandatory

CreateOrModifyPartition() Mandatory

4.6.7

CIM_ElementCapabilities

Created By: Static
Modified By: Static
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d By: Static
ement: Mandatory

Table 8 describes class CIM_ElementCapabilities.

Table 8 - SMI Referenced Properties/Methods for CIM_ElementCapabilities

021(E)

Properties Flags Requirement Description & Notes
ManagedElement Mandatory Reference to the DiskPartitionConfigurationService.
Capabilities Mandatory Reference to the DiskPartitionConfigurationCapabilities:

4.6.8 | CIM_ElementConformsToProfile (DiskPartitionConfigurationService to Disk’ Partition Reg-
isteredProfile)
The CIIM_ElementConformsToProfile ties DiskPartitionConfigurationService to-the registered profile for
Disk Hartition.
Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requitement: Mandatory
Table P describes class CIM_ElementConformsToProfile (DiskPartitionConfigurationService to DisK
Partitipn RegisteredProfile).
Table 9§ - SMI Referenced Properties/Methods for CIM®* ElementConformsToProfile (DiskPartitionConfigura-
tionService to DiskRartition RegisteredProfile)
Properties Flags Requirement Description & Notes
ManagedElement Mandatery A DiskPartitionConfigurationService instance that represents the
Disk Partition.
ConformantStandard Mandatory RegisteredProfile instance describing the Disk Partition profile.
4.6.9 | CIM_GPTDiskPartition
CIM_GPTDiskPartition(GPT) is subclassed from CIM_GenericDiskPartition.
Creatqd By: Extrinsic’CreateOrModifyPartition
Modified By: Static
Deletdd By; Static
Requifement: Optional
Table 10 describes class CIM_GPTDiskPartition.
Table 10 - SMI Referenced Properties/Methods for CIM_GPTDiskPartition
Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
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Table 10 - SMI Referenced Properties/Methods for CIM_GPTDiskPartition

Properties Flags Requirement Description & Notes
DevicelD Mandatory

Name Mandatory

NumberOfBlocks Optional

PartitionType Optional

4.6.10] CIM_GenericDiskPartition

GenerjcDiskPartition is used for subclassing the various partition styles, including MBR, GRT, and YTOC.

Creatqd By: Extrinsic: CreateOrModifyPartition
Modified By: Static

Deletdd By: Static

Requifement: Mandatory

Table [I1 describes class CIM_GenericDiskPartition.

Table 11 - SMI Referenced Properties/Methods for-€IM_GenericDiskPartition

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory

Name Mandatory

NumberOfBlocks Optional

4.6.11] CIM_HostedService

Creatgqd By: Static
Modified By: Static
Deleted By: Static
Requifement: Mandatory

Table [12 describes class CIM_HostedService.

Table 12 - SMI Referenced Properties/Methods for CIM HostedService

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to the ComputerSystem in Base Server.
Dependent Mandatory Reference to the DiskPartitionConfigurationService.

4.6.12 CIM_InstalledPartitionTable (Capabilities to Extent)
Created By: Static
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Modified By: Static
Deleted By: Static
Requirement: Mandatory

Table 13 describes class CIM_InstalledPartitionTable (Capabilities to Extent).

Table 13 - SMI Referenced Properties/Methods for CIM_InstalledPartitionTable (Capabilities to Extent)

Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to a CIM_StorageExtent
Antecedent Mandatory Reference to a CIM_DiskPartitionConfigurationCapabilities

4.6.13 CIM_InstalledPartitionTable (Capabilities to Partition)

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requitement: Mandatory

Table [14 describes class CIM_InstalledPartitionTable (Capabilities to Partition).

Tablg 14 - SMI Referenced Properties/Methods for CIM_InstaledPartitionTable (Capabilities to Partjtion)

Propgrties Flags Requirement Description & Notes
Depepdent Mandatory Reference to a CIM_GenericDiskPartition
Antededent Mandatory Reference to a CIM_DiskPartitionConfigurationCapabilities

4.6.14] CIM_LogicalDisk

Created By: Extrinsic: CreateOrModifyPartition
Modified By: Static

Deletgd By: Static

Requitement: Optional

Table [I5 describes efass CIM_LogicalDisk.

Table 15 - SMI Referenced Properties/Methods for CIM_LogicalDisk

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory

Name Mandatory

NameFormat Mandatory OS Device Name.
NameNamespace Mandatory OS Device Namespace.
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Table 15 - SMI Referenced Properties/Methods for CIM_LogicalDisk

Properties Flags Requirement Description & Notes
OperationalStatus Mandatory
NumberOfBlocks Optional

4.6.15 CIM_LogicalDiskBasedOnPartition (LogicalDisk to Partition)

Creatged By: Extrinsic: CreateOrModifyPartition

Modifi

Deletgd By: Static

bd By: Static

Requifement: Required in CIM_LogicalDisk is instantiated.
Table [16 describes class CIM_LogicalDiskBasedOnPartition (LogicalDisk to Partition).
Table 16 - SMI Referenced Properties/Methods for CIM_LogicalDiskBasedOnRaftition (LogicalDisk tg
tion)
Properties Flags Requirement Description & Notes
StartingAddress Mandatory Shall be 0.
EndingAddress Mandatory Shall be ane less than NumberOfBlocks from either the
LogicalDisk or Partition.
Dependent Mandatory Reference to CIM_LogicalDisk
Antecedent Mandatory Reference to CIM_GenericDiskPartition
4.6.16/ CIM_StorageExtent
Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requitement: Mandatory
Table [I7 describes class, CIM_StorageExtent.
Table”17 - SMI Referenced Properties/Methods for CIM_StorageExtent
Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CraationCl Name. Mandataon.
f ClassName————— 1| Mg y
DevicelD Mandatory
Name Mandatory
OperationalStatus Mandatory
NumberOfBlocks Optional
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4.6.17 CIM_SystemDevice (System to Extent)
Created By: Static

Modified By: Static

Deleted By: Static

Requirement: Mandatory

Table 18 describes class CIM_ SystemDevice (System to Extent).

Table 18 - SMI Referenced Properties/Methods for CIM_SystemDevice (System to Extent)

Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to the ComputerSystem in Base Serven
PartCdmponent Mandatory

4.6.18 CIM_SystemDevice (System to LogicalDisk)

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Required in CIM_LogicalDisk is instantiated.

Table [I9 describes class CIM_SystemDevice (System to LfogicalDisk).

[able 19 - SMI Referenced Properties/Methods for' CIM_SystemDevice (System to LogicalDisk

Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to the ComputerSystem in Base Server.
PartCdmponent Mandatory Reference to CIM_LogicalDisk

4.6.19 CIM_SystemDevice (System to Partition)

Creatgqd By: Static
Modified By: Static
Deletegd By: Static
Requifement: Mandatory

Table RO describes class CIM_SystemDevice (System to Partition).

Table 20 - SMI Referenced Properties/Methods for CIM_SystemDevice (System to Partition)

Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to the ComputerSystem in Base Server.
PartComponent Mandatory

4.6.20 CIM_VTOCDiskPartition
CIM_VTOCDiskPartition (VTOC) is subclassed from CIM_GenericDiskPartition.
Created By: Extrinsic: CreateOrModifyPartition
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Modified By: Static
Deleted By: Static
Requirement: Optional

Table 21 describes class CIM_VTOCDiskPartition.

Table 21 - SMI Referenced Properties/Methods for CIM_VTOCDiskPartition

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
DevicelD Mandatory
Name Mandatory
NumberOfBlocks Optional
AsciiLabel Optional
Flags Optional
Tag Optional

EXPHRIMENTAL
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5 FC HBA Profile
The functionality of the FC HBA profile has been subsumed by 6 Storage HBA Profile.

See the latest version of this profile in SMI-S Version 1.6.1 Revision 5
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EXPERIMENTAL
6 Storage HBA Profile

6.1 Synopsis

Profile Name: Storage HBA (Component Profile)

Versiga—1-6.1

021(E)

Organfization: SNIA

Centr@l Class: PortController

Scopiphg Class: ComputerSystem

Relatgd Profiles: Table 22 describes the related profiles for Storage HBA.

Table 22 - Related Profiles for Storage HBA

Profile Name Organization Version Requirement Description
Software Inventory SNIA 1.0.0 Mandatory
Software Update DMTF 1.0.0 Optional
Physjcal Asset DMTF 1.0.2 Optional
FC HBA Diagnostics DMTF 1.1.0a Optignal See DSP1104, version 1.1.0a
Diagmostic Job Control DMTF 1.0.0b Conditional Conditional requirement: Required if the FC
HBA Diagnostics profile is supported. Jee
DSP1119, version 1.1.0b
Indications DMTF 1.2.2 Mandatory See DSP1054, version 1.2.2
SAS [nitiator Ports SNIA 1.7:0 Support for at Conditional requirement: Required if thg FC
least one is HBA Diagnostics profile is supported.
mandatory.
FC Injitiator Ports SNIA 1.7.0 Conditional requirement: Required if the FC
HBA Diagnostics profile is supported.
FCoH Initiator Ports SNIA 1.7.0 Conditional requirement: Required if the FC
HBA Diagnostics profile is supported.

6.2 Description

The Stprage HBA Profile represents the manageable elements of an HBA and optionally, the storage conne
it. An HBA canbe connected to disks contained within a server's internal drive cage or an external drive en
or array. Thesprofile does not include enclosure management of storage devices connected to the HBA. §
device|enclosure management is performed via the Storage Enclosure Profile.

cted to
Closure
torage

This profile further describes how the classes are to be used to satisfy various use cases and offers sugges

ions to

agent implementers and client application developers. Only the classes unique to a HBA are described by this pro-
file. Other classes that are common to other profiles, reference to by the Storage HBA Profile, may be found in their
respective section within this standard, DMTF specifications, or the DMTF CIM schema specification.

6.3 Implementation

6.3.1

Not defined in this document
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PhysicalPackage Requirements

6.3.2 Cascading Considerations

Not defined in this document

6.3.3 Storage HBA Model Overview

The PortController class is the central class of the Storage HBA Profile. It represents an instance of an
HBA. The PortController shall be associated to one or more instances of LogicalPort (defined in initiator
port profiles) using the ControlledBy association. The PortController shall be associated to the
Comp ; . . . .

Iso be associated to Product using the ProductElementComponent association; properti
Produ¢t provide information about the HBAs manufacturer and model.

6.3.3.1] PhysicalPackage Requirements

When |the instrumentation is representing a physical HBA (as opposed to virtual HBA in a guest |virtual
machipe), PortController shall be associated to PhyscialPackge (or a subclass such as Card), as shown
in Figure 13. Physical Package shall be associated to PortController via Realizes and Prodyct via
Produ¢tPhyscialComponent.If the instrumentation is running in a guest virtual ' machine and repregenting
a virtual HBA, PhyscialPackge, Realizes, and ProductPhysicalComponent shiall not be instantiate. See
6.3.12|for additional virtual system considerations.

Computer System

(referencing profile)

Product

SystemDevice
ProductEtement

Component
PortController
ProductPhysicalComponent
(from Physcial Asset)
I

Realizes PhysicalPackage

ContralledBy (from Physcial Asset)
{ Only for physical HBAs

LogicalPort

(See Initiator Ports
Profile)

Figure 13 - Model Overview

6.3.4 | CMM _ComputerSystem

In StorageHBAtheComputerSystemClassinthediagramsrepresents-thehostcontaining-the HBA and
is not defined as part of this profile. Typically, this ComputerSystem will be defined as part of a shim
profile or the Base Server Profile. Many of the other classes in the Storage HBA Profile are associated to
the instance of ComputerSystem that represents the Host. This includes drives, logical ports, and
physical cards.

6.3.5 Profile Registration Profile

For the Storage HBA Profile, the scoping class methodology of profile registration shall be used, as
required by the Server Profile. The scoping class is the ComputerSystem in the referencing profile.
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Overview

However, an implementation may use the central class methodology of profile registration from the Server
Profile. The central class of the Storage HBA Profile is the instance of CIM_PortController. The instance
of RegisteredProfile in the Interop namespace shall have an association to the instance of
CIM_PortController in the implementation namespace, as shown in Figure 14.

ir Interop Namespace
Computer System Element : RegisteredProfile
Conforms )
(referencing profile To | (referencing profile)
Profile I
I
I
SystemDevice | ReferencedPRrofile
I
| |
PortController Element [ RegisteredProfile
Conforms !
(See Referencing To ! Storage HBA
Profile) Profile :
e S e e e ]

Figure 14 - Profile Registration Profile

6.3.6 | Generic Initiator Ports Profile

6.3.6.1 Overview

The Sjorage HBA Profile utilizes specializations of the Generic Initiator Ports Profile to model the| back-
end ports of the HBA that are connected:to' the storage managed by the HBA.

6.3.6.4 CIM_LogicalPort

CIM_UogicalPort is defined in _initiator port profiles and represents the logical transport port on thef back-
end of the HBA that is connected to the storage. This storage could be a drive cage housed inside the
host of a storage device enclosure, like a JBOD. The LogicalPort class is intended to model the transport
for storage commands,in_an abstract and agnostic manner. For example, the LogicalPort could represent
a Parallel SCSI, SAS; SATA, PATA, or FC port depending on the controller implementation. Thys, the
instange of this class’shall be sub-classed to SPIPort, SASPort, FCPort or ATAPort depending pn the
subclgss that .best represents the transport type the HBA supports for the backend por{. The
implementationsshall not instantiate LogicalPort.

6.3.6.3 ~CIM_ProtocolEndpoint

The P UtUbUiEIIdPU;IIt ctass represents both—endsof-the Iugibai data path betweentheHBA=and—s orage
where the storage protocol is transmitted. ProtocolEndpoints for the interface to disks are part of initiator
ports profiles.

Like LogicalPort, the ProtocolEndpoint class is intended to model the management of storage protocol in
an abstract manner. For example, the ProtocolEndpoint could represent a SCSI, ATA or SB protocol.
Thus, the instance of the ProtocolEndpoint shall be subclassed to SCSIProtocolEndpoint,
ATAProtocolEndpoint or SBProtocolEndpoint.
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6.3.7

Overview

Software Inventory Profile

6.3.7.1 Overview

For the Storage HBA Profile, the Softwareldentity class from the Software Inventory Profile (DMTF) is
required to model various software and firmware entities related to an HBA. Each Softwareldentity
instance shall be associated via InstalledSOftwareldentity to the referencing ComputerSystem and via
ElementSoftwareldentity to the PortController.

The implementation shall use the Software Inventory Profile to model the firmware for the (KB
Softwareldentity instance representing the driver software shall include 10 (Firmware)

Classi
runnin

If the

6 3 7 Dol LILID A Concidaorat onc
0. 1.4 Ty STCaAr TTO7 v CUTTSTOTCTATTUTTS +

fications property. In the context of this profile, “Firmware” refers to firmware installed
g on the HBA itself.

1BA has a separate entity for the BIOS or FCode from the firmware, the implementation m

the Sdftware Inventory Profile to represent the BIOS/FCode. The Softwareldentity instance repreg

the dr
profile

The i

ver software shall include 11 (BIOS/FCode) in the Classifications property. In the context
“BIOS/FCode” refers to BIOS/FCode extensions installed in and\rdnhning on the HBA

Typicllly, these extensions are related to boot support.

plementation shall use the Software Inventory Profile to model the driver software that int

with tHe HBA. As used here, the term “Driver” applies to software f(or firmware) installed in the syst
that epables OS support for the HBA.

- f
sy
de

- Ift
SO
en

the HBA in installed in a system (a hypervisor or a general-purpose system) following a typica

. The
n the
n and

by use
enting
of this

itself.

rfaces
m OS

open-

stem architecture, drivers are components the OS runriing on the server and provide support for

he HBA is installed in a general purpose system-that does not have something called drivers (for e
me mainframe OSes), then the Driver Softwareldentity in this profile models the OS componentg
hble support for the HBA.

-« If the HBA is installed in a hypervisor and‘the hypervisor implementation is considered firmware rath

an

OS, then the Driver Softwareldentity*represents the subset of that firmware which enables support

HBA.

In some cases, the driver is_an) embedded component of the OS (or RTOS or firmware) and
indepgndently versioned. In\this case, the implementation shall populate Softwareldentity

inform

The u

lation with the version_information from the OS.

Ee-case for requifing driver version numbers is that there may be dependencies between V

numbgrs of the driver/component of the hypervisor and the driver component running in the gue

Requi
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Virtual HBA Considerations

6.3.7.3 Virtual HBA Considerations

The implementation shall use the Software Inventory Profile, shown in Figure 15, to model the driver
software that interfaces with the HBA. As used here, the term “Driver” applies to software installed in the
virtual system OS, enabling the OS to interface to the virtual HBAs.

ComputerSystem PortController
(referencing profile) SystemDevice

|- T

| Software Inventory Profile |

| Softwareldentity |

| Classifications[] : {2(Driver)} |

| |

I

InstalledSoftwareldentity ElementSoftwareldentity

v

! |

Softwareldentity

—

Classifications][] : {10(Firmware)}

Softwareldentity

Classifications[] : {\1(Bios/FCode)}

Figure 15 - Software Inventory Profile in Storage HBA

6.3.8 | Software Update Profile

The implementation may optionally use the DMTF Software Update Profile to provide an interfdce for
updating HBA software or firmware.

6.3.9 | HBA Hot Swap Events

The implementation™may optionally support asynchronous notification of HBA inserts and removalqg using
the IngtCreation~and InstDeletion indications (see Table 25, “CIM Elements for Storage HBA,”).

6.3.10] Physical Asset Profile

The physical representation of the controller is optional. The Physical Asset Profile defines the|set of
classes and subclasses for describing the physical assets of a managed component. Most HBAs can be
described as a physical card or chip on a motherboard. Therefore, at a minimum, the implementation
shall include an instance of a subclass of PhysicalComponent or PhysicalPackage. For example, the
CIM_Card class is a subclass of CIM_PhysicalPackage. The implementation may choose CIM_Card to
represent a physical RAID controller card. In this case, the instance of CIM_Card is associated to the top-
level controller CIM_PortController via the CIM_Realizes association.
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General FC HBA Considerations

Other physical classes such as Slots are optional, provided the sub-elements are consistent with the
Physical Asset Profile. Figure 16 illustrates an HBA Card with Physical Classes.

Host Example

ComputerSystem

ComputerSystemPackage

Chassis
ConnectorOnPackage Card
PackageType : 12(Module/Card)
Slot |—
PackagelnConnector Realizes
!
PortController
|
I
b e e e e e - -

6.3.11

Attach
Model

6.3.12
In the
physic
a subdg
Inavi
e |In

e |In

A futu

Figure 16 - HBA Card with Physical Classes

Modeling Attached Disk, Tape, and Optical Drives

ed devices may be modeled using the-optional remote elements model in 13.3.2 Remote

5

D .

Virtual System Considerations

“usual” configuration without any system virtualization, the instrumentation is directly workin
al HBAs which are not §hared with guest virtual machines (VMs). In this case, PhysicalPacks
lass) is mandatory as'described in 6.3.3.1.

rtual system configuration, the requirements differ for the hypervisor and guest VMs.
b hypervisor eontext, PhysicalPackage (or a subclass) is mandatory as described in 6.3.3.1
b guest VM, PhysicalPackage shall not be instantiated.

e version of this profile will reference emerging profiles that define how virtual HBAs are all

and m

Device

g with
ge (or

bcated

hpped to physical HBAs.

6.3.13

6.3.13.

Fibre Channel HBAs

1 General FC HBA Considerations

The FC Initiator Ports Profile specialization of Generic Initiator Ports Profile is mandatory.
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Physical FC HBA Considerations

6.3.13.2 Physical FC HBA Considerations

In this version of the standard, implementers should use the FC HBA Profile to model physical FC HBAs,
except for those used in a hypervisor context. Physical FC HBAs in a hypervisor should be modeled using
this profile.

EXPERIMENTAL

6.3.14—FC-HBA-DiagrosticsPRrofiHe

The FC HBA Diagnostics Profile is a DMTF profile that supports diagnostic tests on fibre channel [HBAs.
Suppart for the profile would only occur if the Storage HBA supports fibre channel ports andris-optipnal in
any cgse. The diagnostic tests supported include an Echo and Ping test for testing access to sforage
devicgs, as well as tests on the HBA itself.

When| the FC HBA Diagnostics Profile is supported, there will be.*an instan¢ge of
CIM_HCHBADiagnosticTest associated (via CIM_HostedService) to the Base Server system.| That
diagngstic test instance will have a CIM_AvailableDiagnosticService assogiation to the Storag¢e HBA
PortCaontroller.

EXPHRIMENTAL

6.4 Methods of the Profile

6.4.1 | Overview

This section details the requirements for supporting intriRisic operations and extrinsic methods for the CIM
elemepts defined by this profile.

6.4.2 | Profile Conventions for Operations

Table R3 lists operations and requirements for CIM_PortController.

Table 23 - CIM_PortController

Operation Requirement Message
Getlnstance Mandatory None
Modifylnstance Unspecified None
Associators Unspecified None
AssociatorNames Unspecified None
References Unspecified None
ReferenceNames Unspecified None
Enumeratelnstances Unspecified None
EnumeratelnstanceNames Unspecified None
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Table 24 lists operations and requirements for CIM_SystemDevice.

Table 24 - CIM_SystemDevice

Operation Requirement Message

Getlnstance Mandatory None
Modifylnstance Unspecified None
A iators Unspesified N

AssociatorNames Unspecified None
References Unspecified None
ReferenceNames Unspecified None
Enumeratelnstances Unspecified None
EnumeratelnstanceNames Unspecified None

6.5 Use Cases
Not dgfined in this document
6.6 CIM Elements
6.6.1 | Overview
Table P5 describes the CIM elements for Storage HBA.
Table 25 - CIM Elements for Storage HBA
Element Name Requirement Description
6.p.2 CIM_ControlledBy Mandatory Associates PortController and LogicalPort.
6.p.3 CIM_PortController Mandatory Represents the logical aspects of the HBA.
Associated to RegisteredProfile.
6.p.4 CIM_Product Mandatory
6.p.5 CIM_ProductElementCompoénent Mandatory
6.p.6 CIM_Realizes Optional
6.p.7 CIM_SystemDevice Mandatory Associates System to PortController.
SELECT * FROM CIM."InstCreation WHERE Optional PortController (HBA) Creation. See6.3.9 HBA Ho
S¢urcelnstance ISACIM_PortController Swap Events.
SELECT *EROM CIM_InstDeletion WHERE Optional PortController (HBA) Removal. See6.3.9 HBA Hat
Sourcelnstance ISA CIM_PortController Swap Events.
SELECT * FROM CIM_Alertindication WHERE Optional Controller firmware is older than required.
OwningEntity="SNIA' and MessagelD="Host1'
SELECT * FROM CIM_Alertindication WHERE Optional Controller firmware is older than recommended.
OwningEntity="SNIA' and MessagelD="Host2'
SELECT * FROM CIM_AlertIndication WHERE Optional Controller is okay.
OwningEntity="SNIA" and MessagelD="Host3'
SELECT * FROM CIM_Alertindication WHERE Optional Controller is not okay.
OwningEntity="SNIA' and MessagelD="Host4'
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Table 25 - CIM Elements for Storage HBA

Element Name Requirement Description

SELECT * FROM CIM_Alertindication WHERE Optional Bus rescan complete.
OwningEntity="SNIA' and MessagelD="Host5'

SELECT * FROM CIM_AlertIndication WHERE Optional Disk initialize failed.
OwningEntity="SNIA" and MessagelD="Host6'

SELECT * FROM CIM_Alertindication WHERE Optional Drive not responding.
OwningEntity="SNIA"' and MessagelD='Core11'

6.6.2 | CIM_ControlledBy

Assoclates PortController and LogicalPort.

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Mandatory

Table P6 describes class CIM_ControlledBy.

Table 26 - SMI Referenced Properties/Methadsfor CIM_ControlledBy

Properties Flags Requirement Description & Notes

DeviceNumber Optional Thé-number of the port, relative to the PortController. This is
sometimes referred to as the bus number.

Dependent Mandatory Reference to LogicalPort.

Antecedent Mandatory Reference to PortController.

6.6.3 | CIM_PortController
Repregents the logical aspects of.the HBA.

Creatqd By: Static
Modified By: Static
Deleted By: Static
Requitement: Mandatory

Shall | be associated to RegisteredProfile using ElementConformsToProfile association| The

RegisteredProfile instance shall have RegisteredName set to 'Storage HBA', RegisteredOrganization set
to 'SNJA' and RegisteredVersion set to '1.6.1".

Table RZ=describes class CIM PortController

Table 27 - SMI Referenced Properties/Methods for CIM_PortController

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
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Table 27 - SMI Referenced Properties/Methods for CIM_PortController

Properties Flags Requirement Description & Notes
CreationClassName Mandatory
DevicelD Mandatory

6.6.4 CIM_Product

Requifement: Mandatory
Table P8 describes class CIM_Product.

Table 28 - SMI Referenced Properties/Methods for CIM_Product

Properties Flags Requirement Description & Notes
ElementName Mandatory
Name Mandatory
IdentifyingNumber Mandatory
Vendor Mandatory
Version Mandatory

6.6.5 | CIM_ProductElementComponent

Requifement: Mandatory

Table P9 describes class CIM_ProductElementComponent.

Table 29 - SMI Referenced Properties/Methods for CIM_ProductElementComponent

Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to a CIM_Product
PartComponent Mandatory Reference to a CIM_PortController

6.6.6 | CIM_Realizes
Creatqd By: Static
Modified By: Statie
Deletgd By: Static
Requifement:Optional

Table BO=describes class CIM Realizes

Table 30 - SMI Referenced Properties/Methods for CIM_Realizes

Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to a CIM_PortController
Antecedent Mandatory Reference to a CIM_PhysicalPackage
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6.6.7 CIM_SystemDevice

Associates System to PortController.

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory

Table B1 describes class CIM_SystemDevice.

Table 31 - SMI Referenced Properties/Methods for CIM_SystemDevice

Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to a CIM_ComputerSystem
PartComponent Mandatory Reference to a CIM_PartController

EXPHRIMENTAL

61
© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=56c6961a9cd9d8b9ba44224cb2cf9ddd

ISO/IEC 24775-7:2021(E)

Physical FC HBA Considerations

62
© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=56c6961a9cd9d8b9ba44224cb2cf9ddd

ISO/IEC 24775-7:2021(E)

EXPERIMENTAL
7 Host Discovered Resources Profile
7.1 Description

7.1.1 Synopsis

Profilg NameHost Discovered Resources (Component Profite)
Versidn: 1.7.0

Organfization: SNIA

Central Class: LogicalDevice

Scopiphg Class: Base Server ComputerSystem

Relatgd Profiles: Table 32 describes the related profiles for HostDiscoveredResources.

Table 32 - Related Profiles for HostDiscoveredResources

Profile Name Organization Version Requirement Description

SCS| Multipath SNIA 1.6.0 Optional

Manggement

SB Multipath Management | SNIA 1.0.0 Optional Deprecated

Disk Partition SNIA 1.6.0 Optional

Laungch In Context DMTF 1.0.0 Optional

Inididations DMTF 1.2.2 Mandatory See DSP1054, version 1.2.2

7.1.2 | Overview

The Host Discovered Resources’ Profile allows a client application to discover the storage hafdware
resourices attached to a hpst system, the logical storage resources available through the OS, apd the
relationship between thgse’ hardware and logical resources. The hardware resources include¢ host
adapters and storage devices. The logical resources include the OS special files that represent storage
devicgs. In some cases, there is a one-to-one relationship between the logical and physical devide. But
multippth and disk‘partitioning introduce resource fan-in and fan-out that are also modeled in this profile.
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Figure 17: "Host Discovered Resources Block Diagram" depicts the relationship between the Host
Discovered Resources Profile and these other profiles. The areas with the shaded background are
covered by the Host Discovered Resources Profile — including partitioned and multipath storage.

Applications
(filesystems, database, backup)

Raw . Logical Volume
Non-
Access el Manager Block
Block Storage Block
Block Storage Storage
Storage
Multipath Aggregation '
PCI Parallel \
RAID FC HBAs scsl Ir:ls’ugtsolrs
adapters HBAs

Interconnect Elements (switches, routers, ...)

Target Storage Devices
(arrays, virtualizers, media libraries)

Figure 17 - Host Discovered Resources Block Diagram

Applicptions and Logical Volume Manager are consumers of Host Discovered Resources. The diagram
depicts how an application can ‘use Logical Volume Manager resources or use Host Discovered
Resources directly. For example)*a server may have some filesystems using LVM volumes and| some
filesyjtems using OS volumes.

The blocks at the bottomm~of the diagram represent resources (HBAs and target devices) for which the
Host Discovered Resdurnces Profile provides a host view. Note that interconnect elements between the
HBAs fand target devices are not part of the Host Discovered Resources Profile.

The Hpst Discovered Resources Profile provides a minimal amount of information about the discovered
hardwhre resources; this includes the connectivity and correlatable IDs. The Host Discovered Respurces
Profild does hot act as the canonical profile for any particular hardware resource; even host-rgsident
elementsslike FC HBAs, iSCSI initiators, and Logical Volume Managers have separate profiles. The
correlatapte EXposSed by e H0 DistoversdResource ofite—afttow am appticatio 0 associate
host-discovered resources with resources from these other profiles.

For example, an array profile can describe the redundancy characteristics and performance statistics of a
RAID volume. But the array profile will use a SCSI logical unit identifier as the volume’'s name. By
combining information from the array and host-discovered resources profiles, a client can display the host
special file name(s) associated with that volume. This additional name information can help the
administrator (or client software) determine which applications are associated with volumes.
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All references to ComputerSystem in the Host Discovered Resources Profile implies a single instance for
a customer server or storage system as defined in the Base Server Profile. See Annex A: (Informative)
Host Profile Deployment Guidelines, 1.6.0 Rev 3 for information on the use of host profiles with Base
Server profile.

7.1.3 Host Disk Extent Class Name Conventions

The Host Discovered Resources Profile uses several different CIM classes to represent disk extents.
LogicalDisk models an extent exposed by the OS to applications such as filesystems, databases, or
logical'volume managers. GenericDisSKPartition represents a paruton or slice of a disk as supported
directly by the OS. StorageVolume represents disks or virtual volumes exported from disk arrays and
virtual|zers in the array or virtualizer profiles. StorageExtent represents disk extents that,do"fit| these
other ¢lasses; these will be intermediate extents that are neither consumed volumes nor exported |Jogical
disks.

Note that Logical Volume Managers are described in a separate profile. Logical Velume Managers may
also expose partitions, but these are independent of partitions integrated into'some OSes. Th¢ Host
Discoyered Resources Profile just addresses OS partitions.

To make it easier for clients of this profile, all consumable storage exportedby this profile are modgled as
instanges of LogicalDisk.

The functionality of host resources discovery is broken into three areas:
= Digk partition discovery and management - see 4 Disk PartitionProfile.
= Mdltipath Management - see 10 SCSI Multipath Management:Profile.

« Dlscovery of Hardware Resouces - see 7.1.4.

7.1.4 | Discovered Hardware Resources

This profile presents a view of discoveredcresources with a common model based on the Various
command sets used in /O devices - SCSI, ATA, or SB. Ports are modeled as instanges of
SCSIHrotocolEndpoint, ATAProtocolEndpoint, or SBProtocolEndpoint - representing the use pf the
command set(s) used with the port.

The Host Discovered Resource ‘Rrofile could be implemented using standard APIs (such as an HBA,
SCSI,|or iSCSI API) to create-a_generic model of the host-storage controllers and storage attached to
those fontrollers. The modegl inCludes elements also exposed by HBA and storage agents; the detgils are
included in these other profiles. A client uses correlatable IDs to equate objects from different agerts.

The correlatable IDsAgrlogical units (LogicalDisk, StorageExtent, TapeDrive) are the identifiers asgigned
by th¢ hosting operating system (see Storage Management Technical Specification, Part 2 Copmmon
Archit

Durable Name helName
and NameNamespace properties, the mformatlon is contained in the Otherldentlfymglnfo and
IdentifyingDescriptions array properties. The valid strings for IdentifyingDescriptions are exactly those
described for NameNamespace in Storage Management Technical Specification, Part 2 Common Architecture,
1.8.0 Rev 4, 7 Correlatable and Durable Names, 7.6.2 "Standard Formats for Logical Unit Names".

This profile is restricted to discovery of I/O devices and does not include remote filesystems. The SCSI,
ATA, and SB models are discussed separately.
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Model

for SCSI Protocol Resources

The SCSI protocol is used in several transports - Fibre Channel, iSCSI, Parallel SCSI (SPI), and Serial
Attached SCSI (SAS). SCSI Protocol includes initiator and target ports, and logical units (RAID volumes,
tape drives) in a many-to-many-to-many relationship - in other words, an initiator port may connect to
many target ports (and vice versa), and each target device many have many logical units connected to
initiator and target ports.

Figure
Reso

18: "Host Discovered Resources Class Diagram" is a class diagram for Host Discovered

rces Q(‘lernfnr\nllzndlr_\ninf rnprnennfe the SCSI Ingir\nl pr\rf, either initiator or fargn‘

The

transp

orts type (e.g., FC, iSCSI) is specified in SCSIProtocolEndpoint ConnectionType property.

ComputerSystem

(from Base Server profile)

SystemDevice

\
HostedAccessPoint
1

SCSIProtocolEndpoirt

Target:

HostedAccessPoint

Initiator:
SCSIProtocolEndpoint

SCSillinitiatorTaggetLogicalUnitPath

LogicalDevice

|

LogicalDisk StorageExtent

TapeDrive

SCSIArbitrary
LogicalUnit

The in
SCsSill

Considler a few concrete cases.)Figure 19: "Single SPI Disk Model" depicts the model for a single p
disk. In general, Ho§t)APIs cannot differentiate a “real” disk from a virtual disk as expose

SCSI
RAID

nitiatorTargetLogicalUnitPathy

Figure 18 - Host Discovered Resources Class Diagram

controller, so the StorageExtent subclass of LogicalDevice is used.

itiator ProtocolEndpoint and each target ProtocolEndpoint and LogicalDevice are associa

ted by

arallel
d by a

\

ComputerSystem >

SystemDevice

(from Base Server profile)

|
HostedAccessPoint
|

HostedAccessPoint

Initiator:
SCSIProtocolEndpoint

Target:
SCSIProtocolEndpoin t

InitiatorTargeflLogicalUnitPath
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Figure 19 - Single SPI Disk Model
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Figure 20: "Three FCP Logical Unit Instance Diagram" depicts a Fibre Channel RAID controller exposing
three virtual disks to a single host/initiator port. There is a single initiator and target that share access to
three StorageExtent instances.

ComputerSystem SystemBevice

(from Base Server profile)

1
HostedAccessPoint
1

Target:
SCSIProtocolEndpoint

HostedAccessPoint

SCSilInitigtorTaggetLogicalUnitPath

Initiator: StorageExtent
SCSIProtocolEndpoint

SCSlInitiatorTar

etLogicalUnitPath
\ StorageExtent

getLogicalUnitPath

StorageExtent

Figure 20 - Three FCP Logical Unit Instance Diagram
The Multipath Profile describes more complicated multipath configurations. See Figure 40: "Foufr Path
Instanpe Diagram".

Model| for ATA Protocol Resources
The mpdel for ATA, shown in Figure. 21, uses a ConnectivityCollection of ATAProtocolEndpoints.

| 1 Hosted =«

C terSyst —=
omputersysiem Collection

ConnectivityCollection

(from Base Server profile)

‘ 1 1 J
~-——SystemDevic Hosted MemberOfCollection MemberOfCollection

; AccessPoint .
DeviceSAP HostedAccessPoml—‘
Implementation be ‘ *
LogicalPort Local Initiator : Remote Port :
A A = i - ATAD 4 || | at
ATAFCTOWCOICETNMUPUINTU Ty TOtOCOTETTGPOITTT

Figure 21 - ATA Discovered Resource Model

Model for SB Protocol Resources

The SB protocol is used in the Fibre Channel FC-SB-x transport. SB protocol includes initiator ("channel
image") and target ports, and a logical units (ECKD volumes, tape drives) in a many-to-many-to-many
relationship - in other words, an initiator port may connect to many target ports (and vice versa), and each
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target device may have many logical units connected to initiator and target ports. Figure 22: "SB Host
Discovered Resources" provides a general controller/device SB model. LogicalDevice subclasses model
different types of SB logical unit, e.g., TapeDrive. SBProtocolEndpoint represents the SB logical port,
either initiator or target. The transports type (e.g., FC) is specified in SBProtocolEndpoint
ConnectionType property. The initiator ProtocolEndpoint and each target ProtocolEndpoint and
LogicalDevice are associated by SBilnitiatorTargetLogicalUnitPath. Each SBLogicalDevice is contained
within a one SBCUImage.

Figure 22:"SB Host Discovered Resources" depicts SB Host Discovered Resources.

ComputerSystem SystemDevice

(from Base Server profile) ‘

HostedAccessPoint
|

Target:
HostedAccessPoint SBProtocolEndpoint

MemberOfCoIIection—é
SBlnitiatorTargetLogicalUnitPath

Initiator: SB Device! Qu‘ Imagg.:
BProtocolEndpoint LogicalDevice LogicalDevice

(9]

Figure 22 - SB Host Discovered Resources

Assodiating Hardware and OS Devices
There[are two variations for disks and virtual disks>> configurations with or without disk partitions.

1)  With no partitions, each discovered (virtual)dijsk is modeled as LogicalDisk

2)  With disk partitions, each partition exposed to an application or LVM is modeled as LogicalDisk. Any
41isk (or intermediate partition) th@t,contains partitions is modeled as StorageExtent. DiskPart{tion
instances are modeled between the StorageExtents and LogicalDisks. For more details, see 4 Disk
Rartition Profile. The requirement for disk partitions is reflected by the presence of DiskPartitipn-

CGonfigurationCapabilities:

Tape drive configurations-are similar to case 1 above, with TapeDrive rather than LogicalDisk.

7.2 Health and Eault Management Considerations
Not dgfined in this‘"document

7.3 Cascading Considerations

Not dgfined'in this document

7.4 TExtrinsic Methods of the Profite
StorageConfigurationService.ScsiScan

This method requests that the system rescan SCSI devices for changes in their configuration. If called on
a general-purpose host, the changes are reflected in the list of devices available to applications (for
example, the UNIX 'device tree').

This operation can be disruptive; optional parameters allow the caller to limit the scan to a single or set of
SCSI device elements. All parameters are optional; if parameters other than Job are passed in as null, a
full scan is invoked. If the caller specifies a connection type, the scan is limited to that connection type.
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Job - a reference to a Job

ConnectionType - The type of connection (transport, such as FC or iSCSI), constrains the scan to
initiator ports of this type. Only used if the Initiators parameter is null.

OtherConnectionType - The connection type if the ConnectionType parameter is Other.

Initiators - A list of references to initiators. Scanning will be limited to SCSI targets attached to these
initiators. If thls parameter is null and connection is specified, all initiators of that connection type are

P~ Y e $ C o tH -+ U itoraat Ll 4 ot o d
sScannet—rtts PCAICAIIIGLUI aRe-cofeecHoh |ypc afe ||u||, amr targcts of—at OyOLGIII Httators—ate PI\JLU

Targels - A list of names or numbers for targets. These should be formatted to match the cappropriate
connegtion type. For example, PortWWNs would be specified for Fibre Channel targets.

LogicalUnits - A list of SCSI logical unit numbers representing logical units hostédy on the targets
speciffed in the Targets argument.

ScsiS¢an() support is optional. Support for ScsiScan() can be determined based-on/the inclusion of[“SCSI
Scan”|in the SupportedAsynchronousActions array in StorageConfigurationCapabilities.

7.5 Use Cases
Not dgfined in this document

7.6 CIM Elements

7.6.1 | Overview

Table B3 describes the CIM elements for Host Discovered Resources.

Table 33 - CIM Elements for\Host Discovered Resources

Elemept Name Requirement Description

7.6.2 G4IM_ATAlInitiatorTargetLogicalUnitPath Optional Associates initiator and target ATAProtocolEndpointts to a
logical unit.

7.6.3 GIM_ATAProtocolEndpoint Optional

7.6.4 GIM_ElementConformsToProfile (LogicalDevice to Mandatory Ties the LogicalDevice to the registered profile for Host

Host Djiscovered Resources RegisteredPRrofile) Discovered Resources.

7.6.5 GIM_HostedAccessPoint Mandatory This association links all ProtocolEndpoints to the Base

Server profile computer system.

7.6.6 G4IM_LogicalDevice (LogicalDevice) Mandatory Represents a block logical unit that is exposed to
applications such as file systems without being
partitioned.

7.6.7 GIM_LogicalBisk (LogicalDevice) Optional Represents a block logical unit that is exposed to
applications such as file systems without being
partitioned.

7680 II\/I_Q{"QIArhifrnryl ngir‘all Init (I ngir‘nlnn\/ir‘p) ﬁlnfinnnl ASCSI| ngir‘nl LUnit that exists nnly for managemeht.

7.6.9 CIM_SCSlInitiatorTargetLogicalUnitPath Optional Associates initiator and target SCSIProtocolEndpoints to
a logical unit.

7.6.10 CIM_SCSIProtocolEndpoint Optional

7.6.11 CIM_StorageExtent (LogicalDevice) Optional Represents a block logical unit in the host that is

partitioned before being exposed to applications.

7.6.12 CIM_SystemDevice Mandatory This association links LogicalDevices to the Base Server
profile computer system.
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Table 33 - CIM Elements for Host Discovered Resources

Element Name

Requirement

Description

7.6.13 CIM_TapeDrive (LogicalDevice)

Optional

Represents a tape drive logical unit in the host.

7.6.14 CIM_SBinitiatorTargetLogicalUnitPath

Optional

Associates initiator and target SBProtocolEndpoints to a
logical unit.

7.6.15 CIM_SBProtocolEndpoint

Optional

SELEQT * FROM CIM_InstCreation WHERE
SourcqInstance ISA
CIM_SCSilInitiatorTargetLogicalUnitPath

Mandatory

Path creation.

SELEQT * FROM CIM_lInstDeletion WHERE
SourcqInstance ISA
CIM_SCSilInitiatorTargetLogicalUnitPath

Mandatory

Path deletion.

SELEQT * FROM CIM_InstModification WHERE
SourcdInstance ISA
CIM_SCSilInitiatorTargetLogicalUnitPath AND
SourcgInstance.CIM_SCSilInitiatorTargetLogicalUnitPath:
:State >
Previoyisinstance.CIM_SCSilInitiatorTargetLogicalUnitPat
h::Statg

Mandatory

CQL -Path State change.

SELEQT * FROM CIM_InstModification WHERE
SourcdInstance ISA
CIM_SCSilInitiatorTargetLogicalUnitPath AND
Sourcginstance.CIM_SCSilInitiatorTargetLogicalUnitPath:
:AdmirjistrativeWeight <>
Previoyisinstance.CIM_SCSilInitiatorTargetLogicalUnitPat
h::AdnjinistrativeWeight

Mandatory

CQL.*Rath AdminsitrativeWeight change.

SELEQT * FROM CIM_InstModification WHERE
SourcdInstance ISA
CIM_SCSilInitiatorTargetLogicalUnitPath AND
SourcgInstance.CIM_SCSilInitiatorTargetLogicalUnitPath;
:AdminjistrativeOverride <>
Previoyisinstance.CIM_SCSilInitiatorTargetLogicaldnitPat
h::AdnjinistrativeOverride

Mandatory

CQL -Path AdministrativeOverride change.

7.6.2 | CIM_ATAInitiatorTargetLogicalUnitPath

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requitement: Optienal

Table B4 describes class CIM_ATAlnitiatorTargetLogicalUnitPath.

Table 34 - SMI Referenced Propertiesi/Methodsfor CIM_ATAlnitiatorTarge

aetl oaicallnitPath
a-get=og+carHHt+=—ath

Properties Flags Requirement Description & Notes

State Mandatory

LogicalUnit Mandatory A reference to a LogicalDevice.

Initiator Mandatory A reference to the initiator CIM_ATAProtocolEndpoint.

Target Mandatory A reference to the target CIM_ATAProtocolEndpoint.
70

© ISO/IEC 2021 - All rights reserved



https://standardsiso.com/api/?name=56c6961a9cd9d8b9ba44224cb2cf9ddd

ISO/IEC 24775-7:2021(E)
7.6.3 CIM_ATAProtocolEndpoint
Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Optional
Table 35 describes class CIM_ATAProtocolEndpoint.
Fabte-35—SihtReferencedPropertiestiviethodsfor-CHit—ATAProtocotEndpoint
Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
Name C Mandatory
ProtocollFType Mandatory
ConnectionType Mandatory
Role Mandatory
7.6.4 | CIM_ElementConformsToProfile (LogicalDevice to Host Discovered Resources Regisltered-
Profile)
The JIM_ElementConformsToProfile ties LogicalDevice’ to the registered profile for Host Discovered
Resources.
Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Mandatory
Table B6 describes class CIM_ElementConformsToProfile (LogicalDevice to Host Discovered Resoprces
RegisteredProfile).
Table B6 - SMI Referenced-Properties/Methods for CIM_ElementConformsToProfile (LogicalDevice t¢ Host
Discovered Resources RegisteredProfile)
Properties Flags Requirement Description & Notes
ManagedElement: Mandatory A LogicalDevice instance that represents the Host Discovered Res¢urces.
ConformantStandard Mandatory RegisteredProfile instance describing the Host Discovered Resourdes
profile.
7.6.5 CIM_HostedAccessPoint
Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory
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Table

37 describes class CIM_HostedAccessPoint.

Table 37 - SMI Referenced Properties/Methods for CIM_HostedAccessPoint

Properties Flags Requirement Description & Notes

Dependent Mandatory Reference to a ProtocolEndpoint

Antecedent Mandatory Reference to a Computer System
7.6.6 | CIM_LogicalDevice (LogicalDevice)

Creatqd By: Static

Modifi

bd By: Static

Deletgd By: Static

Requi

Table

ement: Mandatory

B8 describes class CIM_LogicalDevice (LogicalDevice).

Table 38 - SMI Referenced Properties/Methods for CIM_Logicalbgvice (LogicalDevice)

Pfoperties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CfeationClassName Mandatory
DgvicelD Mandatory Opaque identifer.
ElementName Mandatory. User-friendly name.
Name C Mandatory OS device name.
OtherldentifyingInfo C Mandatory The correlatable ID of the underlying logical unit.
IdentifyingDescriptions C Mandatory
OperationalStatus Mandatory

7.6.7 | CIM_LogicalDisk{(LogicalDevice)

Creatqd By: Static

Modifi

ed By: Static

Deletgd By: Static

Requi

Table

ement; Optional

B97describes class CIM_LogicalDisk (LogicalDevice).

Table 39 - SMI Referenced Properties/Methods for CIM_LogicalDisk (LogicalDevice)

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory Opaque identifer.
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Properties Flags Requirement Description & Notes

ElementName Mandatory User-friendly name.

Name C Mandatory OS device name.

NameFormat C Mandatory Shall be 12 (OS Device Name).
NameNamespace C Mandatory Shall be 8 (OS Device Namespace).
Dtherldentifyinginfo C Mandatory The correlatable ID of the underlying logical unit.
IdentifyingDescriptions C Mandatory

DperationalStatus Mandatory

7.6.8 | CIM_SCSIArbitraryLogicalUnit (LogicalDevice)

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Optional

Table #0 describes class CIM_SCSIArbitraryLogicalUnit (LogicalDevice).

Table 40 - SMI Referenced Properties/Methods for CIMASCSIArbitraryLogicalUnit (LogicalDevic

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory:

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory Opaque identifer.

ElementName Mandatory User-friendly name.

Name C Mandatory OS device name.

Otherldentifyinginfo C Mandatory The correlatable ID of the underlying logical unit.
IdentifyingDescriptions C Mandatory

OperationalStatus Mandatory

7.6.9 | CIMsSCSlInitiatorTargetLogicalUnitPath

Creatgqd.By. 'Static

ModifiegBy—Statie
Deleted By: Static
Requirement: Optional
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Table 41 describes class CIM_SCSllInitiatorTargetLogicalUnitPath.

Table 41 - SMI Referenced Properties/Methods for CIM_SCSlInitiatorTargetLogicalUnitPath

Properties Flags Requirement Description & Notes

OSDeviceName Optional

AdministrativeWeight M Mandatory

State Mandatory

IAdministrativeOverride Mandatory

LogicalUnit Mandatory A reference to a LogicalDevice.

Initiator Mandatory A reference to the initiator CIM_SCSIProtocoelEndpoint.

Target Mandatory A reference to the target CIM_SCSIProtocolEndpoint.
7.6.10| CIM_SCSIProtocolEndpoint

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Optional

Table

12 describes class CIM_SCSIProtocolEndpoint.

Table 42 - SMI Referenced Properties/Methods for CIM_SCSIProtocolEndpoint

Properties Flags Reguitement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

Name (¢ Mandatory

ProtocollFType Mandatory Shall be 1 (Other).
ConnectionType Mandatory

Role Mandatory

7.6.11

Creatqd Byi-Static
Modified:By: Static

CIM_StorageExtent (LogicalDevice)

Deleted By: Static
Requirement: Optional
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Table 43 describes class CIM_StorageExtent (LogicalDevice).

Table 43 - SMI Referenced Properties/Methods for CIM_StorageExtent (LogicalDevice)

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory Opaque identifer.

BlementName Mandatory User-friendly name.

Name C Mandatory OS device name.

NameFormat C Mandatory Shall be 12 (OS Device Name).
NameNamespace C Mandatory Shall be 8 (OS Device NameSpace).
Qtherldentifyinglnfo C Mandatory The correlatable ID of the,underlying logical unit.
IglentifyingDescriptions C Mandatory

(perationalStatus Mandatory

7.6.12 CIM_SystemDevice

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requitement: Mandatory

Table #4 describes class CIM_SystemDevice.

Table 44 - SMI Referenced Properties/Methods for CIM_SystemDevice

Properties Elags Requirement Description & Notes
PartComponent Mandatory Reference to a Logical Device subclass
GroupComponent Mandatory Reference to a Computer System

7.6.13] CIM_TapeDrive (LogicalDevice)
Creatqd By: Static
Modified By._Static
Deletgd, By: ‘Static

H - Ot [l
Requiterrent—Optional

Table 45 describes class CIM_TapeDrive (LogicalDevice).

Table 45 - SMI Referenced Properties/Methods for CIM_TapeDrive (LogicalDevice)

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
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Table 45 - SMI Referenced Properties/Methods for CIM_TapeDrive (LogicalDevice)

Properties Flags Requirement Description & Notes

CreationClassName Mandatory

DevicelD Mandatory Opaque identifer.

ElementName Mandatory User-friendly name.

Name C Mandatory OS device name.

OtherldentifyingInfo C Mandatory The correlatable ID of the underlying logical unit.
IdentifyingDescriptions C Mandatory

OperationalStatus Mandatory

7.6.14] CIM_SBiInitiatorTargetLogicalUnitPath

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Optional

Table #46 describes class CIM_SBInitiatorTargetLogicalUnitPath.

Table 46 - SMI Referenced Properties/Methods for.CIM_SBInitiatorTargetLogicalUnitPath

Properties Flags Requirement Description & Notes

OSDeyiceName Optional

UsePr¢ferredPath Optional Boolean indicating whether preferred path processing is required.

PreferfedPath Optional Boolean indicating whiether this is a preferred path.

PathGfoupState Optional One of 'Unknown, 'Path grouping not supported’,'Reset', 'Grouped',
'Ungrouped'.

PathGfoupMode Optional One of 'Unknown’, 'None', 'Single path’, 'Multipath' (Single path and
multipath only v alid if PathGroupState is grouped.

PathGyoupID Optional String containing the ID from the OS, only valid if PathGroupState i
Grouped.

Logica|Unit Mandatory A reference to a LogicalDevice.

Initiato Mandatory A reference to the initiator CIM_SBProtocolEndpoint.

Target Mandatory A reference to the target CIM_SBProtocolEndpoint.

7.6.15__€IM_SBProtocolEndpoint

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Optional
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Table 47 - SMI Referenced Properties/Methods for CIM_SBProtocolEndpoint

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
Name C Mandatory
ProtocollFType Mandatory
ConnectionType Mandatory
Role Mandatory
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EXPERIMENTAL
8 Host Hardware RAID Controller Profile

8.1 Synopsis
Profile Name: Host Hardware RAID Controller (Component Profile)

Versigh-—-70
Organjization: SNIA
Central Class: ComputerSystem
Scopiphg Class: ComputerSystem
Relatgd Profiles: Table 48 describes the related profiles for Host Hardware RAID |Controller.
Table 48 - Related Profiles for Host Hardware RAID Coqtfoller
Prpfile Name Organization Version Requirement Description
Physical Asset DMTF 1.0.2 Mandatory
Blpck Services SNIA 1.8.0 Mandatory
Digk Drive Lite SNIA 1.7.0 Optional
Sqftware Inventory SNIA 1.0.0 Mandatory Experimental.
Sqftware Update DMTF 1.0.0 Optional
Extent Composition SNIA 1.7.0 Optional
Digk Sparing SNIA 1.7.0 Optional
DA Target Ports SNIA 14.0 Mandatory
Erpsure SNIA 1.7.0 Optional Experimental.
Copy Services SNIA 1.5.0 Optional Deprecated
Replication Services SNIA 1.7.0 Optional
Stprage Enclosure SNIA 1.7.0 Optional Model for External Disk Enclosures.
THin Provisioning SNIA 1.7.0 Optional
Blpck Storage Views SNIA 1.7.0 Optional
FQ Initiator Ports SNIA 1.7.0 Support for at
least one is
SAS Initiator, Ports SNIA 1.7.0 mandatory.
Indications DMTF 1.2.2 Mandatory See DSP1054, version 1.2.2

The Host Hardware RAID Controller Profile describes classes, properties, and other profiles necessary to
manage a host-based RAID controller. The central class and the scoping Class is the ComputerSystem
representing the controller.
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8.2 Description

The Host Hardware RAID Controller Profile is intended to represent the manageable elements of a host-
based RAID controller and the storage it controls. A RAID controller may manage disks contained within
a server's internal drive cage or an external drive enclosure.

The Host Hardware RAID Controller Profile may be used to model manageability for software-based RAID
included in drivers. However, manageability for volume manager-based RAID, running on a host
operating system, is out of scope for the Host Hardware RAID Controller Profile.

Figurg 23, “Host Hardware RAID Controller Package Diagram” shows the relationship between the Host
Hardware RAID Profile and its key component profiles.

l PortController
) Realizes
Base Server |~SystemDevice | Controller
Physicat Asset (DMTF)
| | System Logicalldentity Computer
Component | | SystemPackage
Soffware Inventory Element
Software Computer System
Indentity SystemDevice
SystemDevice IControIIer HostedService = DA Port
| Hosted
ostedAccessPoint AccessPoint
SystemDevice
Initigtor Ports (e.g. SAS) Profile Disk Drive Lite Block Services Disk Sparing

|—DeviceSAP Im plem entation J

ConcreteComponent ConcreteComponent

| [ 1 1 [ 1 1

Indjcation Erasure Thin Provisioning Copy Services Extent Composifion

Figure 23 - Host Hardware RAID Controller Package Diagram

8.3 Implementation

8.3.1 | Relationship to autonomous profiles

Although the~Host Hardware RAID Controller Profile includes a ComputerSystem instance, it is a
compdnent \profile, intended to be referenced by a separate profile modeling the host systefn that
contains the RAID controller In most cases, the Base Server Prof|Ie (see Storage Management Tefhnical
Specifica F 3 g profile.
The ComputerSystems from the Host Hardware RAID Controller Proflle and its referencing profile are
associated using CIM_SystemComponent.

All references to ComputerSystem in the Host Hardware RAID Controller Profile impliy a single instance
for a customer server or storage system as defined in the Base Server Profile. See Annex B (Informative)
Host Profile Deployment Guidelines for information on the use of host profiles with Base Server profile.
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8.3.2 CIM_PortController

The PortController class represents an instance of a RAID controller and controllers the backend port to
the storage managed by this controller. An implementation of Host Hardware RAID Controller Profile shall
associate PortController to the instance of ComputerSystem that represents the host in the referencing
profile, using the SystemDevice association. Also, the PortController shall be associated to the
ComputerSystem that represents the controller using the Logicalldentity association. Finally, the
PortController shall be associated to one or more instances of LogicalPort using the ControlledBy
association.

8.3.3 | CIM_ComputerSystem

In the|Host Hardware RAID Controller Profile, the ComputerSystem Class within this profile feprgesents
the RAID controller itself.

The CpmputerSystem that represents the RAID controller system acts as the principdl class of the profile.
Many pf the other classes in the Host Hardware RAID Controller Profile that togetheract as a host{based
RAID |[controller are scoped to the instance of ComputerSystem that represents the controllef. This
includes attached storage pools, volumes, drives, configuration services,<logical ports, and physical
cards.|Any implementation shall instantiate an instance of ComputerSystem\ associated to PortController
using the Logicalldentity association. Also, the implementation shall ineclude the value 30 (Host-Based
RAID ¢ontroller) in the Dedicated property”.

Figurel 24 illustrates the relationship between the Base Server CofmputerSystem and the Host Hafdware
RAID Controller system, and the relationship of devices defined by this profile to the Host Hardwarg RAID
Contrqller system.

Base Server
ComputerSystem

D'edicated =

SystemComponent

Host Hardware RAID Controller
ComputerSystem

ElementCapabilities Dedicated = [I

ImplementationCapabilities

SuppgortedCapacityO ptimizations
SuppdortedViews

SystemDevice

PortController SCSIProtocolController AlarmDevice

Figure 24 - Host Hardware RAID resources scoped to HHRC ComputerSystem

Figure 24 also illustrates the ImplementationCapabilities associated to the Host Hardware RAID
Controller ComputerSystem. These capabilities identify the capacity optimization techniques and views
supported by the implementation. Note that the Block Storage Views also calls for an instance of
ViewCapabilities to identify the views supported. However, the supported views are greater than those
supported in a Host Hardware RAID Controller configuration. The SupportedViews property of
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ImplementationCapabilities limits the possible views supported to those that make sense in the context of

a Host

8.3.4

Hardware RAID Controller implementation.

CIM_AlarmDevice

Some Host-based RAID controllers have a visual or audible alarm, as shown in Figure 25, to indicate
when some event has occurred on the system, like a degraded RAID StorageVolume. CIM_AlarmDevice
may be implemented to represent an alarm device on the RAID controller.

Deter m

alarm
associ
shall §
examg
to TRU

- oA oA oA a \A =
C O v, ertrO &l & & & O & [ &

device associated to ComputerSystem that represents the controller using the System

et the value of the appropriate boolean property to TRUE in the CIM_AlarmDeyice’ clas
le, if the alarm is an audible alarm, the implementation shall set the value of AudibleAlarm pr
E.

nts an
Device

ation. Alarms may be either visual (i.e., LEDs on the controller) or audible, thus implementation

s. For
operty

Contraller::Computer System Aam
SystemDevice

8.3.5

For th
shall f
Part 3

8.3.6

For th
be uss
the ce
profile

Figure 25 - Alarms in Host Hardware RAID Controller

Server Profile

e Host Hardware RAID Controller Profile, the SNIA Server Profile is required. Any impleme
bllow the requirements of the SNIA Server Profile (see Storage Management Technical Specif
Common Profiles, 1.8.0 Rev 4 35 Server Profile).

Profile Registration

b Host Hardware RAID Controller Profile, the scoping class methodology of profile registratio
d, as required by the server profile, as shown in Figure 26. However, an implementation m
ntral class methodology. The scoping class and central class of the Host Hardware RAID Cor
is the instance of CIM_ComputerSystem that represents the controller.

ntation
cation,

n shall
By use
troller
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Base Server Element Interop Namespace
[ (ConformsToProfile |
Host::Computer System

RegisteredProfile

RegisteredName = Base Server

|
|
(See Referencing Profile) |
1
|
|

- - - ———— -—— e - - —— -

RegisteredProfile

System RegisteredName = Host Hardware RAID Controller

Component

P e e = - -

ConformsToProfile

Controller::Computer System

Figure 26 - Profile Registration with Host Hardware RAID Controller and Base Server Profiles

8.3.7 | Profile Discovery and Advertisement

The Host Hardware RAID Controller Profile shall be advertised in SLP as “SNIA:Host Hardwarel RAID
Contraqller”.

8.3.8 | Physical Asset Profile

The ppysical representation of the controllef’is mandatory and realized by implementing the Physical
Asset |Profile, shown in Figure 27. The Physical Asset Profile defines the set of classes and subc]asses
for degcribing the physical assets of asmidnaged component. Most host-based RAID controllers ¢an be
descriped as a physical card or chiptoh a motherboard. Therefore, at a minimum, the implementation
shall include an instance of a subclass of PhysicalComponent or PhysicalPackage. The PhysicalPgckage
or PRhysicalComponent shall (be associated (using Realizes) to the PortController and fo the
ComputerSystem representingy the controller (using ComputerSystemPackage). For example, the
CIM_dard class is a subClass of PhysicalPackage. The implementation may choose CIM_Cgard to
represent a physical RAID controller card. In this case, the instance of CIM_Card is associated to the top-
level dontroller CIM_PertController via the Realizes association.

For anly instantiation of a subclass of PhysicalComponent or PhysicalPackage class (i.e., CIM_Cargd), the
implementation shall populate the ElementName property with the name of the RAID controller mgdel as
descriped bysthe manufacturer.
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Overview

| ProductPhysical _| Product

PortController —Realizes— PhysicalPackage Component

(e.g. Card). PhysicalAsset Profile.

Logicallndentity Computer
SystemPackage

Controller::ComputerSystem

Figure 27 - Implementation of Physical Asset Profile

8.3.9 | Storage Enclosure Profile

The Storage Enclosure Profile is an optional profile modeling disk enclosdres dedicated to 3 Host
Hardware RAID Controller. The associations defined in the StoragelEnclosure Profile refergncing
ComputerSystem should reference the controller ComputerSystem defined in the Host Hardwarg RAID
Contrqller Profile.

8.3.10| Implementation of Block Services Package

8.3.10{1 Overview

Figure 28 illustrates the Host Hardware RAID Controller@se of Block Services. Note that most of thf non-
system objects must also be associated to the ComputerSystem; these associations are omifted to

simplify the diagram.
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Storage Pools

Controller:ComputerSystem | HostedService StorageConfigurationService
(See Block Services Package) Element
Capabilities
StorageConfigurationCapabilities Element
Capabilities
(See Block Services Package)
System StorageCapabilities
Device
(See Block Services Package)
StorageVolume Element StorageSettifid
(See Block Services Sgttlng | (See Block Services
Package) aa Package)
AllocatedFromStorageP ool
StorageExtent StoragePool StorageCapabilities
- ‘ Concrete ‘ - | Element
(See Block Services Component (See Block Services Capabilities | (See Block Services
Package) Package) Package)
. StorageSetting
MediaPresent AssociatedToCapabilities
DiskDrive StorageSetting
(See DiskDrive Lite FixedSetting
Profile) (See Block Services Package)

Figure 28 - Block Services Package in Host Hardware RAID Controller

8.3.102 Storage Pools

8.3.102.1 Primordial Storage-Pools

As retuired by block services package, an implementation shall instantiate at least one primordial
storage pool that represents the physical disk storage attached to the controller. However,| some
implementations that stpport disparate storage device types attached to the controller, such as g3 SAS/
SATA |[JBOD, may<create multiple primordial storage pools based on the storage capabilities. For
example, an implémentation that supports SAS/SATA JBODs attached to the RAID controller may support
one piimordialpool for SAS disks and a second primordial pool for SATA disks.

Primojfdial "StoragePools shall be associated to the principal instance ComputerSystem that reprgsents
the RAIDZcontrollerusing-the-HostedStoragePool-association—Primordial-storage-—pools—mav—incre se or
D controller using-the HostedStoragePool association—Primordial storage pools may inc
decrease in size or go away but, at least one primordial storage pool shall always be instantiated, even if

the RemainingManagedSpace property size is zero.

8.3.10.3 StorageConfigurationCapabilities

As required by block services, implementations shall instantiate a single instance of
StorageConfigurationCapabilities associated to the StorageConfigurationService instance using the
ElementCapabilities association. However, for the Host Hardware RAID Controller Profile, LogicalDisk
creation and modification is not supported. Therefore the following properties shall be limited to a subset
of the values defined in the DMTF MOF files for the StorageConfigurationCapabilities class:
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Storage Capabilities

= SupportedStorageElementTypes shall include the value 2 (StorageVolume).

= SupportedStoragePoolFeatures shall include the value 2 (InExtents) or 3 (Single InPool).

= SupportedStorageElementFeatures shall include the value 3 (StorageVolume Creation), 5 (StorageVolume
Modification), 6 (Single InPool) or 10 (InElelments).

8.3.10.4 Storage Capabilities
For the initial state of Host Hardware RAID Controller Profile, implementations shall instantiate at least

two in

The fi

capab
to the

The s

ElementCapabilities association. This instantiation of StorageCapabilities isrequired by Block Se

Packa

8.3.10

Implernentations shall instantiate at least one StorageSetting class associated to the StorageCapa
(assodiated to the primordial StoragePool) using the StorageSettingAssociatedToCapabilities assog

The S
is a “fi

8.3.11
RAID

host operating system - which in turn makes them available to filesystems and databases running
[ypically the drivers supporting RAID centrollers cause exported volumes to appear in the operating
system’s “device tree” similarly to an external RAID array: SCSI logical units attached to SCSI
devices.

host. 1

SCSIHrotocolController representsithe SCSI target device. StorageVolumes (from the Block Se

packa

ProtoqgolControllerForUnit association. This association has a DeviceNumber that holds the logic
numbgr for the StorageVolame. The DA Target Port Profile models the simulated SCSI port related
SCSIHrotocolController+Fhe combination of these elements allows a application with existing supp

SMI-S
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stances of the StorageCapabilities class.

lities of the controller. This capability is fixed and may change only when new functionality is
controller through a firmware change/update.

pcond instantiation of StorageCapabilities is associated to a primordial) StoragePool usi
ge and defines the range of redundancy capabilities of the primordial)StoragePool.

5 Storage Settings

orageSetting class further defines the redundancy capabilities of the primordial StoragePoo
Kked” association, and shall not be modified by the client.

Implementation of DAPort and SCSIProtocetController

controllers make the volumes exported by the controller appear as disks (or disk partitions)

je) represent the logicalh units and are associated to SCSIProtocolController wit

to additionally.-support the Host Hardware RAID profile with minimal changes.

st instantiation of StorageCapabilities is used to model the storage capabilities of the con’l:roller.
The StorageCapabilities instance shall be associated to the StorageConfigurationService usi
ElementCapabilities association. This instance allows the client to easily determine the s
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Storage Settings

The model for DA TArget Ports and SCSIProtocolCOntroller is shown in Figure 29, “DAPort Profile in Host
Hardware Controller”.

Controller:ComputerSystem DAPort Profile
System Device DAPort
e (See DAPort Profile) ‘ |
Qsie
AccessPoint DeviceSAP
Implementation
. SCSIProtocolEndPoint
System Device System Device )
(See DAPort Profile) ‘
SAPAvailable
ForE
StorageVolume SCSIProtocolController o IeI gent
(See BlockServices Package) ProtocolController ‘
ForUnit

Figure 29 - DAPort Profile in Host Hardware Controller

8.3.12] Implementation of Software Inventory Profile

For the Host Hardware RAID Controller Profile, the Softwareldentity class from the Software Inventory
Profilgd is required to model various software entities for@a RAID controller, as shown in Figure 3pD. The
implementation shall use the Software Inventory Profile' to model the driver software for the| RAID
controller running on the Host Operating System and the firmware internal to the controller. If thg RAID
controjler has a separate software entity for the BIOS from the firmware, the implementation may use the
Software Inventory Profile to represent the BIOS:;

To moglel the driver, firmware and BIOS software for the controller, the implementation shall instantiate an
instange of Softwareldentity class associated to the top level ComputerSystem that represents thg RAID
controjler, using the ElementSoftwareldentity association.The Softwareldentity instances are
differgntiated by including the values Driver, Firmware, or FCode/BIOS in the Classifications property.

Softwareldentity
Element
Classifications: Driver Softwere
\dertity | Computer System
Contraller
Softwareldentity Bement
Software
Classifications: Fimware [dentity
Softwareldentity Bement
Software
Classifications: FCODE/BIOS [dentity

Figure 30 - Software Inventory Profile in Host Hardware RAID Controller
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8.3.13

Overview

Implementation of Initiator Ports Profiles

8.3.13.1 Overview

The Host Hardware RAID Controller Profile utilizes the initiator ports profiles to model the back-end ports
of the controller that are connected to the storage managed by the RAID controller, as shown in

Figure 31.
r--r—-————"="—=—"=-—=—"=—=—"=-"=-"=-"=-"=-"=-"“="-"=—-""="-""=—""—""—"-"/" /- -,/ /- hl
| Initiator Port Profile ! PortController
: LogicalPort OontrolledIBy
| I
| I
I
[ ) .
1 Logicalldent
: SystemDevice = | ty
|
: . . i~ Controller::Computer'System
| DeviceSAPImplementation I
| I
I
| MemberOfCollection |
| I
[ ProtocolEndpoint :
| — ——HostedAcecessPoint—
: ConnectivityCollection Role: Initiator i
| 1
| I T
| I | DiskDrive Lite Profile |
| ! ! '
[ MemberOfCollection : |
| ! [
| | I (
: : ProtocolEddpoint I I
[
: : Role: Target : :
e e e e e e I e P S [
: DeviceSAPImplementation :
| | [
| DiskDrive ! StorageExtent [
| | Media _| |
1" | (See DiskDrive Lite Profile) Present [ (See DiskDrive Lite Profile) |
' [
' |
Frgure 31 - Initiator Port profiles and Disk Drive Lite Profile
8.3.13)2 CIM_LogicalPort
CIM_UogicalPorbrepresents the logical transport port on the back-end of the controller that is connpected
to the|storage. This storage could be a drive cage housed inside the host or a storage device encliosure,
like a|JBOD. The LogicalPort class is intended to model the transport for storage commands|in an
abstragct”and agnostic manner. For example, the LogicalPort could represent a SCSI, SAS, ATA,|or FC

port depending on the controller implementation. Thus, the instance of this class shall be sub-classed to
SPIPort, SASPort, FCPort or ATAPort depending on the subclass that best represents the transport type

the co

ntroller supports for the backend port. The implementation shall not instantiate LogicalPort.

8.3.13.3 CIM_ProtocolEndpoint

The ProtocolEndpoint class represents the command set used between the controller and storage where
the storage protocol is transmitted.
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Overview

Like LogicalPort, the ProtocolEndpoint class is intended to model the storage protocol in an abstract
manner. For example, the ProtocolEndpoint could represent a SCSI or ATA protocol. Thus, the instance

of the ProtocolEndpoint shall be subclassed to SCSIProtocolEndpoint or ATAProtocolEndpoint.
8.3.14 Models for Imported Storage

8.3.14.1 Overview

In most cases, the storage imported by a Host Hardware Storage Controller is disk drives. It is possible

(such
host.

chnical
isks is

that sterage—ecoutd-be 5O e—Hrom—ano ofrace—syste Heh—as—arArray orroh-d dewvees
as tapp or optical media drives) could be attached to the RAID controller and passed through to,the
8.3.14)2 Disks modeled with the Disk Drive Lite Profile
Indiviqual disks are modeled using the Disk Drive Lite Profile (see Storage Management Te
Specification, Part 4 Block Devices, 1.8.0 Rev 4 10 Disk Drive Lite Profile). The model fok imported d
illustrgted in Figure 32.
[ME&B&E@&E{"""""""'"":
: LogicalPort |
|
|
SystemDevice | :
' |
Controller:ComputerSystem : DevioeSAPIerIememation I
l |
. i |
Hosted Protocol Endpoint :
AccessPaint - niti
cioess ol | Role: Initiator |
i L
l _———n
Hosted | : |
AccessPaint : SCSlini yetLogicalUnitPath I |
I
: L
SystemDevice | : :
: Protocol Endpoint StorageExtent | |
|
: Role: Target | :
l | [ : :
! ' DeviceSAPImplementation | |
4 tym—— - ———— |
1 |
| DiskDrive !
1 Media |
| Present :
|
|
: SystemDevice |
. DiskDrive Lite Profile |

Figure 32 - Model for Imported Disks
To model one disk drive:

< The StorageExtent instance defined in Disk Drive Lite serves as the LogicalDevice defined in the i
ports profiles
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Virtual Volumes/Disks

< The initiator and target ProtocolEndpoint instances (and appropriate associations) defined in the Disk Drive
Lite Profile also serve as their equivalents in the Initiator Ports Profiles.

8.3.14.3 Virtual Volumes/Disks

Some host-based RAID controllers may be connected to another system that creates virtual volumes,
such as a RAID Array. In this case, the implementation should model the storage from the array using a
specialization of the Generic Initiator Port Profile and instantiating instances of StorageExtent to
represent the imported volumes. Figure 33 shows this model.

Initiator Port Profile

LogicalPort

(See Referencing Profile)

BlockServices Package
DeviceSAPImplementation

ProtocolEndpoint StorageVolume
(See Referencing Profile) (See BlockServices
Package)

I
AllecatedFromStoragePool
l

StoragePool

(See BlockServices
Package)

SCSilinitiatorTa getLogicaIUrmiith

Disk Drive Lite Profile

ProtocolEndpoint

Role: Target

. . ConcreteComponent
DeviceSAPImplementation

DiskDrive ) StorageExtent
Media

(See-Disk’Drive Lite Profile) Present (See Disk Drive Lite Profile)

Figure 33 - Imported Virtual Volumes

8.3.14}4 Non=block Devices “Passed Through” with no Block Virtualization

A RAID controller may support attaching non-disk devices (tape or optical dries) and providing support to
“pass lthrough” these devices with no additional block virtualization. An instance of a LogicallDevice
subclass (such as MediaAccessDevice) models these devices. Since these devices are exposed to the

90
© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=56c6961a9cd9d8b9ba44224cb2cf9ddd

ISO/IEC 24775-7:2021(E)

Non-block Devices “Passed Through” with no Block Virtualization

host OS, this LogicalDevice is associated to the SCSIProtocolController (see 8.3.11 Implementation of
DAPort and SCSIProtocolController). Figure 34 shows this model.

[oo === ————————————
|

Initiator Port Profile

LogicalPort

|

|

i |
sttemnn\/mn }
|

I

|

Computer System DeviceSAPImplementation

Controller ' ProtocolEndpoint
Hosted
AccessPoint - Initi
i Role: Initiator
I
|
Hosted |
AccessPoint | SCSilInitjd
l I
I |
I ]
SystemDevice | |
: ProtocolEndpoint | | MediaAccessDevice
|
: Role: Target I
|
| |
!_ _____ SystemDevices o ————— -

SCSIProtocolController

ProtocolController
AccessesUnit

Figure 34 - Bevice “Pass Through” Example

8.3.15] Implementation of Extent.Composition Profile

The Ekxtent Composition Profilelallows a Host Hardware RAID Controller Profile to expose the underlying
storage composition of StoragePools and StorageVolumes. Composition of a StoragePg¢ol or
StorageVolume is expressed through the use of StorageExtents associated to StoragePools and
StorageExtents arranged.in a hierarchical fashion.

For Hpst Hardware*RAID Controller Profile, the use of the Extent Composition Profile is ogtional.
Howeyer, the expeetation is that most implementations will implement the Extent Composition Profile.

8.3.16] Disk-Sparing

Many hést-based RAID controllers have the ability to provide on-line, reserved storage components used
to reprace faited storage components. (n the Host Hardware RATD Controfter Profite, this behavior is
modeled using the Disk Sparing Profile. If a controller supports on-line disk spares, then the
implementation shall conditionally model this behavior using the Disk Sparing Profile.

Determination: At least one member of the primordial StorageExtents shall be associated to an instance
of StorageRedundancySet. In turn, at least one or more of the StorageExtents that comprise a
StoragePool or StorageVolume shall be associated to the same StorageRedundancySet.

91
© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=56c6961a9cd9d8b9ba44224cb2cf9ddd

ISO/IEC 24775-7:2021(E)

Non-block Devices “Passed Through” with no Block Virtualization

8.3.17 Multi-function controllers

Many host-based RAID controllers support both RAID and non-RAID functionality on separate ports
within the same controller card. If a controller supports multi-functional ports then the implementation
shall conditionally model this behavior using multiple primordial storage pools. See Figure 35.

Determination: Each primordial storage pool shall represent a set of RAID or non-RAID storage attached
to the RAID or non-RAID port. The CIM_StorageCapabilities class associated to the primordial storage
pool shall signify which pools have RAID capabilities and which do not. The following
CIM_ apabiites—E i > be-tsed-te-sighi irereiat-sterage pool:

..... AL ot A LD a a

= PackageRedundancy(Min/Max/Default) = 0
aRedundancy(Min/Max/Default) = 1

= ExtentStripeLengthDefault = 1

= UserDataStripeDepthDefault = null

e PafityLayoutDefault = nul
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Host:Computer m PhysicalPackage Product
- ProductPhysical _|
(e.g. Card). PhysicalAsset < Component
Profile.
T
——SystemComponent —— ompurer
SystemPackage
1 1
SystemDevice ———————————<_> Controller. ComputerSystem. > SystemDevice
LogicalPort (Non -RAID)
LogitalPort (RAID) SvstemDevi ﬁ}
|_ yemTenes ControlledBy SPIPort, SASPort
SPIPort, SASPort, ControlledBy PortControl ATAPort, FCPort
ATAPoyt, FCPort I_I_<> ortontrolier >
T ° HostedAccessPai HostedAccessPoint
Device§APImplementation DeviceSAPImplemgntation
PyotocolEndpoint ProtocolEndpojnt
Role: Initiator (Nor} -
Role: [Initiator StorageCapabilities — RZ I?J )nl iator (Nor
(RAID 5) StorageCapabilities
PacakgeRedundacyDefault = 1 (Non-RAID) Memtl)erOf
MemberOf DataRedundacyDefault = 1 PacakgeRedundacyDefault = 0
ExtentStripeLengthDefault = 3..N DataRedundacyDefault = 1 c .
ConfectivityCollection UserDataStripeDepthDefault = ExtentStripeLengthDefault = 1 onnectivityColleftion
Vendor UserDataStripeDepthDefault = null
ParityLayoutDefault = 2 ParityLayoutDefault = null
Ia) 4
MemberOf ElementCapabilities ElementCapabilities Memtl)erOf
ProtocolEndpoint StoragePool StoragePool ProtocolEndpojnt
Rol¢: Target Primordial = Trde Primordial = True Role: Target
I | . .
DeviteSAPImplementation Concrete Concrete DeviceSAPImplementation
Component Component
DiskDrive StorageExtent StorageExtent DiskDrive
l—MediaPresent 4 l—MediaPresent 4
RAID Port and Storage Non-RAID Port and Storage
Figure 35 - Example of Mutli-Function Controllers

8.3.18 Health and Fault Management Consideration

Not defined in this document.

8.3.19 Cascading Considerations

Not defined in this document.
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8.4 Methods

8.4.1 Extrinsic Methods of the Profile

8.4.1.1 AlarmDevice.SetAlarmIndicator

This method is used to enable/disable the audible or visual alarm indicator for the controller.

8.4.1.2 AlarmDevice.SetAlarmState

This method 1S Used 1o set the state of the alarm. For the Host Hardware RAID Controller Profile the supported

RequeptedState parameters are:

= Off: Turns the alarm off for the current event, will alarm again for next event, state will automatically ¢hange

from "off”.

= Alternating: Turns the alarm on and off in an alternating fashion. This may be used to,test the alarm.

8.4.2 Intrinsic Methods of this Profile

The propfile supports read methods and association traversal. Specifically, the list.of intrinsic operations supported

are as[follows:

< Ggdtlnstance

= Aspociators

= AspociatorNames

< Rgferences

< RdferenceNames

< Enumeratelnstances

< EnumeratelnstanceNames

8.5 Use Cases

No regipes are included in this yersion of the standard.

8.6 CIM Elements

8.6.1 | Overview

Table #19 describes_ the CIM elements for Host Hardware RAID Controller.

Table 49 - CIM Elements for Host Hardware RAID Controller

Elemept Name

Requirement

Description

8.6.2 ”\V’:_II'\\:GIIIIDUV;\IU

Ot I
optoar

n toiodioot [l
nepresSentShaicator——oST

8.6.3 CIM_AssociatedAlarm Optional Associates AlarmDevice and LogicalPort.

8.6.4 CIM_ComputerSystem (Host Hardware RAID Mandatory System that represents the Host Hardware RAID
Controller) controller. Associated to RegisteredProfile.

8.6.5 CIM_ComputerSystemPackage (Associates Mandatory Associates controller ComputerSystem and
PhysicalPackage to ComputerSystem) PhysicalPackage from the Physical Asset profile.
8.6.6 CIM_ControlledBy Mandatory Associates PortController to LogicalPorts.
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Table 49 - CIM Elements for Host Hardware RAID Controller

Element Name

Requirement

Description

8.6.7 CIM_ElementCapabilities Optional Associates the conformant Host Hardware RAID

(ImplementationCapabilities to System) Controller ComputerSystem to the
CIM_ImplementationCapabilities supported by the
implementation.

8.6.8 CIM_ImplementationCapabilities Optional The capabilities of the profile implementation.

(ImplementationCapahilities)

8.6.9 ¢IM_Logicalldentity Mandatory Used to associate the ComputerSystem representipng the
controller with PortController.

8.6.10|CIM_MediaAccessDevice Mandatory Represents a tape or optical drive.

8.6.11 CIM_PortController Mandatory Serves as a component of the server ComputerSygtem
and is associated to the controller ComputerSystem.

8.6.12CIM_Product Mandatory Asset information about'the RAID controller.

8.6.13 |CIM_ProductPhysicalComponent Mandatory Associates Product and’PhysicalPackage.

8.6.14 |CIM_ProtocolControllerForUnit (Extent or Mandatory Associates S€SIProtocolController to StorageExteht or

MediasccessDevice) MediaAccessDevice.

8.6.15 [CIM_ProtocolControllerForUnit (Volume) Mandatory Associated ProtocolController to StorageVolume.

8.6.16 [CIM_Realizes (Associates PhysicalPackage to Mandatory Associates PortController and PhysicalPackage frqm the

PortCqntroller) Physical Asset profile.

8.6.17 |CIM_SAPAvailableForElement Mandatory Associates SCSIProtocolController to the DAPort
ProtocolEndpoint.

8.6.18 ICIM_SCSIProtocolController Mandatery Represents the target/device aspects of storage exported
by the RAID controller.

8.6.19 [CIM_Softwareldentity (Driver) Mandatory Override Softwareldentity from Software Inventory profile
to assure Classifications property includes Driver.

8.6.20 [CIM_Softwareldentity (FCode/BIOS) Optional Override Softwareldentity from Software Inventory profile
to assure Classifications property includes FCODE|BIOS.

8.6.21 ICIM_Softwareldentity (Firmware) Optional Override Softwareldentity from Software Inventory profile
to assure Classifications property includes Firmwatre.

8.6.22 ICIM_StorageExtent Optional Models an imported volume from an external array;

8.6.23 ICIM_SystemCompongnt Mandatory Associates ComputerSystems representing the hosgting
system and the RAID controller.

8.6.24 |ICIM_SystemDevice (Associates System to Optional Associates System to AlarmDevice.

AlarmDPevice)

8.6.25|CIM_SystemDevice (Associates controller system Mandatory Associates controller system to PortController.

to PortController)

8.6.26 IGH—SystembBevice{System-to Mandatory Links-SGSiPretesolContreliorto-the-ceontrollorsystém.

SCSIProtocolController)

8.6.27 CIM_ElementSoftwareldentity (Driver) Mandatory Associates the CIM_ComputerSystem for the RAID
Controller and Softwareldentity Driver instance.

8.6.28 CIM_ElementSoftwareldentity (Firmware or Optional Associates the CIM_ComputerSystem for the RAID

FCode/BIOS)

Controller and Softwareldentity Firmware or FCode/BIOS
instance.
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Table 49 - CIM Elements for Host Hardware RAID Controller

Element Name

Requirement

Description

Sourcelnstance ISA CIM_ComputerSystem

SELECT * FROM CIM_lInstCreation WHERE Mandatory Addition of a new Host Hardware RAID controller
Sourcelnstance ISA CIM_ComputerSystem instance.
SELECT * FROM CIM_InstDeletion WHERE Mandatory Deletion of an Host Hardware RAID controller instance.

8.6.2 | CIM_AlarmDevice

Repregents indicator LEDs.

Creatgqd By: Static
Modified By: Static
Deleted By: Static
Requifement: Optional

Table p0 describes class CIM_AlarmDevice.

Table 50 - SMI Referenced Properties/Methods for€IM_AlarmDevice

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
DevicelD Mandatory
VisibleAlarm Mandatory
AudibleAlarm Mandatory
Urgency Mandatory
SetAlarmState() Mandatory
SetAlarmindicator() Mandatory

8.6.3 | CIM_AssociatedAlarm
Assoclates AlarmDevice and LogicalPort.
Creatqd By: Static

Modified Bys,Static

Deletgd/By: Static

Requirement—Optiomat

Table 51 describes class CIM_AssociatedAlarm.

Table 51 - SMI Referenced Properties/Methods for CIM_AssociatedAlarm

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to an AlarmDevice
Dependent Mandatory Reference to a LogicalPort
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CIM_ComputerSystem (Host Hardware RAID Controller)

System that represents the Host Hardware RAID controller.

Created By: Static

Modifi

ed By: Static

Deleted By: Static
Requirement: Mandatory

Shall | be associated to RegisteredProfile using ElementConformsToProfile association] The
Reg!sﬂzredProfile. in_stance shall have Regi_steredNam_e set to 'Host Hardware RAID<\Confroller’,
RegisteredOrganization set to 'SNIA’', and RegisteredVersion set to '1.7.0".
Table p2 describes class CIM_ComputerSystem (Host Hardware RAID Controller)
Table 52 - SMI Referenced Properties/Methods for CIM_ComputerSystem (Host,Hardware RAID Controller)
Properties Flags Requirement Description & Notes
CredtionClassName Mandatory
Name Mandatory Identifier for the Host,Hardware RAID Controller.
NameFormat Mandatory Format for Name property. Shall be 'HID' for a hardware ID or 'Other'.
ElementName Mandatory User friendlyyhame.
Dedifated Mandatory Shallin€lude 30 (Host-Based RAID controller).
PrimaryOwnerContact M Optional Gaontact a details for owner.
PrimpryOwnerName M Optional Owner of the Host Hardware RAID.
8.6.5 | CIM_ComputerSystemPackage((Associates PhysicalPackage to ComputerSystem)
Assoc gt_e§ cqntroller Cor_nputerSystem_ and Phy;icalPack_age from t_he Physical Asset profile. OvTrrides
the deffinition in the PhysicalAsset profile to clarify that this association references the controller and not
the hosting ComputerSystem.
Requifement: Mandatory
Table b3 describes elass CIM_ComputerSystemPackage (Associates PhysicalPackage to

Comp

8.6.6

Assoc

iterSystem):

Tablg 53 - SMI*Referenced Properties/Methods for CIM_ComputerSystemPackage (Associates Phykical-
Package to ComputerSystem)
Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to ComputerSystem with Dedicated=30
(Host-based RAID controller).
Antecedent Mandatory
CIM_ControlledBy
iates PortController to LogicalPorts.
Created By: Static
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d By: Static

Deleted By: Static
Requirement: Mandatory

Table 54 describes class CIM_ControlledBy.

Table 54 - SMI Referenced Properties/Methods for CIM_ControlledBy

8.6.7

Assoclates the conformant Host Hardware RAID Controller ComputerSystem to
CIM_ImplementationCapabilities supported by the implementation.

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Optional

Table p5 describes class CIM_ElementCapabilities (ImplementationCapabilities to System).

Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to LogicalPort.
Antecedent Mandatory Reference to PortController.

CIM_ElementCapabilities (ImplementationCapabilities to System)

Table %5 - SMI Referenced Properties/Methods for CIM “ElementCapabilities (ImplementationCapabili
System)
Properties Flags Requirement Description & Notes
Capabilities Mandatory The ImplementationCapabilities.
ManagedElement Mandatory The conformant Host Hardware RAID Controller
ComputerSystem that has ImplementationCapabilities.

8.6.8
The ca

Create

Modified By: Static
Deletegd By: Static

Requi

CIM_ImplementationCapabilities (ImplementationCapabilities)

pabilities (features)-of the profile implementation.

d By: Static

emeft-Optional
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Table 56 describes class CIM_ImplementationCapabilities (ImplementationCapabilities).

Table 56 - SMI Referenced Properties/Methods for CIM_ImplementationCapabilities (ImplementationCapa-

bilities)
Properties Flags Requirement | Description & Notes
InstancelD Mandatory An opaque, unique id for the implementation capability of an

implementation.

E[ementName Optional A provider supplied user-iriendly name for s |
CIM_ImplementationCapabilities element.

(7))

LipportedCapacityOptimizations Mandatory This array of strings lists the capacity optimization
techniques that are supported by the implementation. Valid
string values are "none" | "SNIA:Thin Provisioning" |

"SNIA:Data Compression" | "SNIA:Data,Deduplication".

(72

LipportedViews Mandatory This array of strings lists the view classes that are supportefd
by the implementation. Valid string values are "none"
"SNIA:VolumeView" | "SNIA:DiskDriveView" |
"SNIA:StoragePoolView" | *SNIA:ReplicaPairView".

8.6.9 | CIM_Logicalldentity

Assoc|ates the ComputerSystem representing the controller and.-the PortController.

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requitement: Mandatory

Table p7 describes class CIM_Logicalldentity;

Table 57 - SMI Referencéd Properties/Methods for CIM_Logicalldentity

Properties Flags Requirement Description & Notes
SameHlement Mandatory Reference to the ComputerSystem respresenting the controller.
SystemElement Mandatory Reference to the PortController.

8.6.10] CIM_MediaAccessDevice
Repregents a tape or optical drive.
Creatqd By: Static

Modified Byy Static

Deletgd-By: Static

Requirement: Mandatory
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Table 58 describes class CIM_MediaAccessDevice.

8.6.11

Serve
Comp

Creats
Modifi
Deleté
Requi

Table

Table 58 - SMI Referenced Properties/Methods for CIM_MediaAccessDevice

Properties Flags Requirement Description & Notes

SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory

Name Mandatory

OperationalStatus Mandatory Shall be 2|5|6]8|10|11 (Okayor
Predictive Failure or Erroror
Starting or Stopping orStopped).

LocationIndicator Optional

IterSystem.

d By: Static
bd By: Static
d By: Static
ement: Mandatory

CIM_PortController

5 as a component of the

server ComputerSystem and*is associated to the controller

b9 describes class CIM_PortController.

Table 59 - SMI Referenced-Properties/Methods for CIM_PortController

Pfoperties Flags Requirement Description & Notes
SlystemCreationClassName Mandatory

SlystemName Mandatory

QreationClassName Mandatory

DevicelD Mandatory

ControllerType Mandatory Shall be 1 or 4 (Other or FC).
QtherControllerType Conditional Conditional requirement: For non-FC,

PortController.OtherControllerType is mandatory.Shall be SPI gr
SAS or ATA or SAS/SATA.

8.6.12

CIM_Product

Asset information about the RAID controller.

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory
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Table 60 describes class CIM_Product.

Table 60 - SMI Referenced Properties/Methods for CIM_Product

Properties Flags Requirement Description & Notes

Name Mandatory Shall have the same value as PhysicalPackage.Model.

IdentifyingNumber Mandatory Shall have the same value as PhysicalPackage.SerialNumber.

\endor Mandatory Shall have the same value as PhysicalPackage Manufacturer.

Version Mandatory Shall have the same value as PhysicalPackage.Version.
Represents a version for the physical element.

ElementName Mandatory

8.6.13] CIM_ProductPhysicalComponent

Assoc|ates Product and PhysicalPackage.

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Mandatory

Table b1 describes class CIM_ProductPhysicalComponent.

Table 61 - SMI Referenced Properties/Methods for CIM_ProductPhysicalComponent

Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to a Product
PartComponent Mandatory Reference to a PhysicalPackage

8.6.14] CIM_ProtocolControllerrorUnit (Extent or MediaAccessDevice)
Assoc|ates SCSIProtocolContradller to StorageExtent or MediaAccessDevice.
Creatqed By: Static

Modified By: Static

Deleted By: Static

Requitement: Mandatory

Table B2 describes class CIM_ProtocolControllerForUnit (Extent or MediaAccessDevice).

Table §2-/SMI Referenced Properties/Methods for CIM_ProtocolControllerForUnit (Extent or MediaAktcess-

Device)
Properties Flags Requirement Description & Notes
DeviceNumber Mandatory Logical Unit Number of the associated Device. Shall be formatted as

unseparated uppercase hexadecimal digits, with no leading Ox.

DeviceAccess Optional The access rights granted to the referenced logical unit as exposed
through referenced ProtocolController.
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Table 62 - SMI Referenced Properties/Methods for CIM_ProtocolControllerForUnit (Extent or MediaAccess-

Device)
Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to a SCSIProtocolController.
Dependent Mandatory Reference to a StorageExtent or MediaAccessDevice.

[ PN W R Y " [P=Y " 1l = [ A W | Y
861J CINVI_TFTULULUTCUTIITOUTICT TUTUTITU (VUTUTITT )

Assoclated ProtocolController to StorageVolume.

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Mandatory

Table p3 describes class CIM_ProtocolControllerForUnit (Volume).

Table 63 - SMI Referenced Properties/Methods for CIM_ProtocolGontrollerForUnit (Volume)

Properties Flags Requirement Description & Notes

DeviceNumber Mandatory Address (e.g., LUN) of the associated Device. Shall be formatted ag
unseparated uppercase hexadecimal digits, with no leading Ox.

DevicgAccess Optional The access rights granted to the referenced logical unit as exposed
through referenced ProtocolController.

Antecddent Mandatory

Depenfent Mandatory Reference to a StorageVolume.

8.6.16] CIM_Realizes (Associates PhysicalPackage to PortController)

Assoclates PortController and PhysicalPackage from the Physical Asset profile.

Requitement: Mandatory

Table B4 describes class(€]M_Realizes (Associates PhysicalPackage to PortController).

Table §4 - SMI Referénced Properties/Methods for CIM_Realizes (Associates PhysicalPackage to PortCon-

troller)
Properties Flags Requirement Description & Notes
Depenfient Mandatory Reference to a PortController.

Ant ot (W] Aot Raf, 4+ PlveiaaiPaal
nieceeaent vranaatory ~ererencetoa T nySiCanracrkage:

8.6.17 CIM_SAPAvailableForElement
Associates SCSIProtocolController to the DAPort ProtocolEndpoint.
Created By: Static

Modified By: Static
Deleted By: Static
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Requirement: Mandatory

Table 65 describes class CIM_SAPAvailableForElement.

Table 65 - SMI Referenced Properties/Methods for CIM_SAPAvailableForElement

Properties Flags Requirement Description & Notes
ManagedElement Mandatory Reference to a SCSIProtocolController.
AvailaljleSAP Mandatory Reference to a SCSIProtocolEndpoint.

8.6.18 CIM_SCSIProtocolController

Reprepents the target/device aspects of storage exported by the RAID controller.

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Mandatory

Table p6 describes class CIM_SCSIProtocolController.

Table 66 - SMI Referenced Properties/Methods forXCIM_SCSIProtocolController

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
DevicelD Mandatory

8.6.19] CIM_Softwareldentity (Driver)

Overrigde Softwareldentity from._Software Inventory profile to assure Classifications property infludes
Driver

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Mandatory

Table p7:.describes class CIM_Softwareldentity (Driver).

Table 67 - SMI Referenced Properties/Methods for CIM_Softwareldentity (Driver)

Properties Flags Requirement Description & Notes
InstancelD Mandatory Key.
Classifications Mandatory Shall include 2 (Driver).
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8.6.20 CIM_Softwareldentity (FCode/BIOS)

Override Softwareldentity from Software Inventory profile to assure Classifications property includes
FCODE/BIOS.

Created By: Static
Modified By: Static

Deleted By: Static
Requirement: Qptional

Table B8 describes class CIM_Softwareldentity (FCode/BIOS).

Table 68 - SMI Referenced Properties/Methods for CIM_Softwareldentity (FCode/B10S)

Properties Flags Requirement Description & Notes
InstangelD Mandatory Key.
Classifjcations Mandatory Shall include 11 (FCODE/BIOS).

8.6.21] CIM_Softwareldentity (Firmware)

Override Softwareldentity from Software Inventory profile to assure Classifications property intludes
Firmware.

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Optional

Table P9 describes class CIM_Softwareldentity (Firmware).

Table 69 - SMI Referenced Properties/Methods for CIM_Softwareldentity (Firmware)

Properties Flags Requirement Description & Notes
InstangelD Mandatory Key.
Classifjcations Mandatory Shall include 10 (Firmware).

8.6.22] CIM_StorageExtent

Creatqd By: External
Modified By:<External
Deletdd By: ‘External

Requitement: Optional

Table 70 describes class CIM_StorageExtent.

Table 70 - SMI Referenced Properties/Methods for CIM_StorageExtent

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
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Table 70 - SMI Referenced Properties/Methods for CIM_StorageExtent

Properties Flags Requirement Description & Notes

CreationClassName Mandatory

DevicelD Mandatory

BlockSize Mandatory

NumberOfBlocks Mandatory The number of blocks as reported by the hardware.
ConsumableBlocks Mandatory The number of usable blocks.

Primordial Mandatory Shall be true.

DperationalStatus Mandatory

8.6.23] CIM_SystemComponent

Assocl|ates ComputerSystems representing the hosting system and the RAID,coentroller.

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Mandatory

Table 1 describes class CIM_SystemComponent.

Table 71 - SMI Referenced Properties/Methods for CIM_SystemComponent

Properties Flags Requirement Description & Notes

GroupComponent Mandatory ComputerSystem with Dedicated=0 (Not Dedicated) hosting contro|lers.

PartCdmponent Mandatory. ComputerSystem with Dedicated=30(Host-based RAID
controller)representing a controller.

8.6.24] CIM_SystemDevice (AssoOciates System to AlarmDevice)
Assoc|ates System to AlarmDevice.

Created By: Static

Modified By: Static

Deletegd By: Static

Requifement: Qptional

Table f2-describes class CIM_SystemDevice (Associates System to AlarmDevice).

Table 72 - SMI Referenced Properties/Methods for CIM_SystemDevice (Associates System to AlarmDe-

vice)
Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to ComputerSystem with Dedicated=30 (Host-based RAID
controller).
PartComponent Mandatory
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8.6.25

Assoc

AlarmDevice.SetAlarmState

CIM_SystemDevice (Associates controller system to PortController)

iates controller system to PortController.

Created By: Static

Modifi

ed By: Static

Deleted By: Static
Requirement: Mandatory

Table

'3 describes class CIM_SystemDevice (Associates controller system to PortController).

Tabl¢ 73 - SMI Referenced Properties/Methods for CIM_SystemDevice (Associates controllersystgm to
PortController)
Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to ComputerSystem with Dedicated = 30 (Host-based RAID
controller).
PartCdmponent Mandatory
8.6.26/ CIM_SystemDevice (System to SCSIProtocolController)
Links BCSIProtocolController to the controller system.
Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Mandatory
Table f4 describes class CIM_SystemDevice\(System to SCSIProtocolController).
Table J4 - SMI Referenced Properties/Methods for CIM_SystemDevice (System to SCSIProtocolController)
Properties Flags Requirement Description & Notes
PartCdmponent Mandatory
Groupfomponent Mandatory Reference to ComputerSystem with Dedicated = 30 (Host-based RAID
controller).
8.6.27| CIM_ElementSoftwareldentity (Driver)
Creatgqd By:/Static
Modified-By: Static

Deleted By: Static
Requirement: Mandatory

Table 75 describes class CIM_ElementSoftwareldentity (Driver).
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Table 75 - SMI Referenced Properties/Methods for CIM_ElementSoftwareldentity (Driver)

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to the Driver Softwareldentity.
Dependent Mandatory Reference to the Host Hardware RAID Controller Computer System.

8.6.28] CIM_ElementSoftwareldentity (Firmware or FCode/BIOS)

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requitement: Optional

Table {6 describes class CIM_ElementSoftwareldentity (Firmware‘or FCode/BIOS).

Table 76 - SMI Referenced Properties/Methads for CIM_ElementSoftwareldentity
(Firmware or FCode/BIOS)

Propefties Flags Requirement Bescription & Notes
Antecqdent Mandatory Reference to a Firmware or FCode/BIOS Softwareldentity.
Depengdent Mandatony Reference to the Host Hardware RAID Controller Computer Systenj.

EXPHRIMENTAL
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EXPERIMENTAL
9 iSCSI Initiator Profile
9.1 Description

9.1.1 Synopsis

ProfilgNammeSCStmitiator {(Autonomous Profite)
Versign: 1.1.0

Organjization: SNIA

Central Class: CIM_ComputerSystem

Scopihg Class: CIM_ComputerSystem

Relatgd Profiles: Table 77 describes the supported profiles for iSCSI Initiater.

Table 77 - Supported Profiles for iSCSI Initiator

Profile Name Organization Version Requirement Description
iSCSI Initiator Ports SNIA 1.7.0 Optional
LaunchIinContext SNIA 1.0.0 Optional

9.1.2 | Overview

An iSCSI initiator is the hardware and driver combination that acts as a client to an iSCSI target device.
iSCSI |initiators may utilize general —purpose Network Interface Cards (NICs) or hardware optimized for
storagf such as TCP Offload Engines (TOEs): iSCSI initiators may be running on a customer sefver or
the “back end” of a bridge or virtualizer.

iSCSI |terminology, shown in Table 78y spans SCSI| and network concepts and introduces new ferms.
Table [/8 is a summary of some key iSCSI terms, their equivalent CIM classes, and definitions (from the
IETF iBCSI RFC).

Table 78 - iSCSI Terminology

iISCSI Term CIMClass Name Notes

Ngtwork Entity ComputerSystem The Network Entity represents a device or gateway that is accessible from the I
network. A Network Entity shall have one or more Network Portals, each of which
can be used to gain access to the IP network by some iSCSI Nodes contained i
that Network Entity.

Sgssion iISCSISession The group of TCP connections that link an initiator with a target form a session
(loosely equivalent to a SCSI I-T nexus). TCP connections can be added and
removed from a session. Across all connections within a session, an initiator sees
one and the same target.

Connection iSCSIConnection A connection is a TCP connection. Communication between the initiator and target
occurs over one or more TCP connections. The TCP connections carry control
messages, SCS| commands, parameters, and data within iSCSI Protocol Data
Units (iISCSI PDUs).

SCSI Port iSCSIProtocolEndpoint A SCSI Port using an iSCSI service delivery subsystem. A collection of Network
Portals that together act as a SCSI initiator or target.
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Table 78 - iISCSI Terminology (Continued)

Network Portal TCPProtocolEndpoint, The Network Portal is a component of a Network Entity that has a TCP/IP network
IPProtocolEndpoint, address and that may be used by an iSCSI Node within that Network Entity for the
EthernetPort connection(s) within one of its iISCSI sessions. A Network Portal in an initiator is

identified by its IP address. A Network Portal in a target is identified by its IP
address and its listening TCP port.

Node SCSIProtocolController | The iSCSI Node represents a single iSCSI initiator or iSCSI target. There are one

or more iSCSI Nodes within a Network Entity. The iISCSI Node is accessible via

use multiple addresses.

separation of the iISCSI Name from the addresses used by and for the iISCS| Nogle

allows multiple iISCSI nodes to use the same address, and the same iSC$hknode Eo

This pfofile requires the iISCSI Initiator Port Profile (see Storage Management Technical Specification| Part 3
Commpn Profiles, 1.8.0 Rev 4, 15 iSCSI Initiator Port Profile) that includes classes (Ethern¢tPort,
iSCSIProtocolEndoint) that model SCSI ports and network portals.

Figure

and physical and product classes. A single iSCSI card may coftain multiple Ethernet
PhysiqalPackage subclass Card models an add-in card with <nmultiple Ethernet ports.

Physig

PortController models a common management interface to multiple Ethernet ports.

Comp

Netwofk Entity in Figure 36: "iSCSI Product and Package Maodel".

An

implementation includes single instances of PhysicalPackage, Product, and PortControlle

36: "iSCSI Product and Package Model" models the relationships between the iSCSI port classes

ports
Other

alPackage subclasses may be used to model Ethernet perts embedded on a mainpoard.

iterSystem models the system hosting the initiator compenénts. This is the same instance as|iSCSI

, plus

Softwareldentity instances for the driver, firmware, and.-Fcode/BIOS. The Product instance may be s$hared
acrosq cards with the same make and model
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Product PhysicalPackage EthernetPort
(e.g., Card) (iSCSI Initiator Port
Profile)

RroductPhysicalComponent

Realizes
SystemDevice
ComputerSystem System PortController
Device
\ ‘ Element
Element Software
Element Software Identity
Softwar ————Software —— |dentity
Installed | |dentity ‘
OnSystem—| Softwareldentity Softwareldentity Softwareldentity
(Driver) (Firmware) (FCode/BIOS)

Figure 36 - iSCSI Product and Package Model
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9.1.3 Sessions and Connections

A session is an active communication stream between an iSCSI initiator port and an iSCSI target port.
However, any given session may contain part or all of the TCP/IP addresses within a Portal Group.
Conceptually, a Portal Group is a pool of addresses which may be used to create/receive a session.

The implementation may optionally model iSCSI sessions and connections with instances of
iISCSISession and iISCSIConnection classes associate to iISCSIProtocolEndpoint  and
TCPProtocolEndpoint (respectively) using EndpointOfNetworkPipe association.

Figurel 37 shows the iSCSI Sessions and Connections Model.

NetworkEntity:
ComputerSystem

System
Device

Hosted
Acgess

; . Paint
iSCSISession iSCSIPort: !
iSCSIProtocolEndpoeint

EndpointName Name
TSIH Role

SessionType Identifier

LEndpointOfNetworkPipeJ

NetworkPipe
Composition BindsTo

iSCSIConnection TCPProtocolEndpoint

. (iISCSI Initiator Port ]
ConnectionID Profile)

| . ] DeviceSAP
EndpointOfNetworkPipe ‘

Implementation
BindsTo
IPProtocolEndpoint
(iSCSI Initiator Port I
Profile)

DeviceSAPImplementation
\

EthernetPort

(iSCSI Initiator Port
Profile)

Figure s/ - 15CS1 Sessions and Connections Model
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There should be a single instance of SCSIProtocolController representing the initiator iSCSI node, shown
in Figure 38. This is associated via SystemDevice to the ComputerSystem. See Figure 36: "iSCSI
Product and Package Model".

N etworkE ntity: . System iSCSI Node:
ComputerSystem Device | SCSIProtocolController

9.1.4

The N
descri
Name

The N
Manag
set to

The N
Techni

9.2

The status of an Ethernet port may be determined by thé value of the OperationalStatus property

79 de
Opera

9.3
Not dg

9.4
Not dg

Figure 38 - iSCSI Initiator Node

Durable Names and Correlatable IDs of the Profile

Format shall be set to “iSCSI Name”.

‘iISCSI”.

Cal Specification, Part 2 Common Architecture, 1.8.0 Rev 4, 7.8,

Health and Fault Management Considerations

ines the possible states that shall be supported for EthernetPort.OperationalStatus. The
fionalStatus shall be the first element in the atray.
Table 79 - OperationalStatus Values

OperationalStatus Description

OK Port.is'online

Error Port has a failure

Stopped Port is disabled

InService Port is in Self Test

Methods of)the Profile

fined in this document

Use Cases
fined in this version of the standard.
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9.5 CIM Elements

9.5.1 Overview

Table 80 describes the CIM elements for iISCSI Initiator.

Table 80 - CIM Elements for iSCSI Initiator

ISO/IEC 24775-7:2021(E)

Element Name Requirement Description

9.5.2 CIM_BindsTo (TCPProtocolEndpoint to Mandatory

IPProtocolEndpoint)

9.5.3 CIM_BindsTo (iSCSIProtocolEndpoint to Mandatory

TCPProtocolEndpoint)

9.5.4 CIM_ComputerSystem Mandatory Associated to RegisteredProfile.

9.5.5 CIM_ControlledBy Optional

9.5.6 CIM_DeviceSAPImplementation (EthernetPort to Optional

IPProtocolEndpoint)

9.5.7 CIM_DeviceSAPImplementation (EthernetPort to Optional

iSCSIProtocolEndpoint)

9.5.8 CIM_ElementSoftwareldentity Mandatory

9.5.9 CIM_EndpointOfNetworkPipe (Between iSCSI Mandatory

Session and iSCSIProtocolENdpoint)

9.5.10 CIM_EndpointOfNetworkPipe (Between iSCSI Mandatory

connection and TCPProtocolEndpoint)

9.5.11 CIM_InstalledSoftwareldentity Qptional

9.5.12 CIM_NetworkPipeComposition Mandatory

9.5.13 CIM_PhysicalPackage Mandatory

9.5.14 CIM_PortController Optional

9.5.15 CIM_Product Mandatory

9.5.16 CIM_ProductPhysicalComponent Mandatory

9.5.17 CIM_Realizes Mandatory

9.5.18 CIM_SAPAvailableForElement Mandatory

9.5.19 CIM_SCSIRrotocolController Mandatory

9.5.20 CIM_Softwareldentity Optional

9.5.21 CIM.'SystemDevice (to EthernetPort) Mandatory

9.5/22 CIM_SystemDevice (to PortController) Mandatory

Q 5912 CIM. _SvetamDavica (o PraotacolCantrallar) Mandataon.
-523-CHM—SystembBevice-{to-ProtocelController——Max y

9.5.24 CIM_iSCSIConnection Optional

9.5.25 CIM_iSCSISession Mandatory

SELECT * FROM CIM_InstCreation WHERE Optional PortController (HBA) Creation.

Sourcelnstance ISA CIM_PortController

SELECT * FROM CIM_InstDeletion WHERE Optional PortController (HBA) Removal.

Sourcelnstance ISA CIM_PorController
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9.5.2 CIM_BindsTo (TCPProtocolEndpoint to IPProtocolEndpoint)

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory

Table 81 describes class CIM_BindsTo (TCPProtocolEndpoint to IPProtocolEndpoint).

Table 81 - SMI Referenced Properties/Methods for CIM_BindsTo
(TCPProtocolEndpoint to IPProtocolEndpoint)

Hroperties Flags Requirement Description & Notes
Qependent Mandatory Reference to a TCPProtocolEndpoint
Antecedent Mandatory Reference to an IPProtocolEndpoint

9.5.3 | CIM_BindsTo (iSCSIProtocolEndpoint to TCPProtocolEndpoint)

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Mandatory

Table B2 describes class CIM_BindsTo (iISCSIProtocolEndpoint to TCPProtocolEndpoint).

Table|82 - SMI Referenced Properties/Methods fors€IM_BindsTo (iSCSIProtocolEndpoint to TCPPrgtoco-

[Endpoint)
Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to an iSCSIProtocolEndpoint
Antecedent Mandatory Reference to a TCPProtocolEndpoint

9.5.4 | CIM_ComputerSystem
Creatgqd By: Static

Modified By: Static

Deleted By: Static
Requifement: Mandatory

Shall | be, Vassociated to RegisteredProfile using
RegisteredProfile instance shall have RegisteredName set to 'iSCSI Initiator', RegisteredOrganizat

ElementConformsToProfile association

The
on set

oS 3 A\ lorciaon + i '4 4 A
LA 2]

t 'SN A ond Danictar o
(0] T At My oyTrsteTo O v eTSTOTT ST tO

Table 83 describes class CIM_ComputerSystem.

Table 83 - SMI Referenced Properties/Methods for CIM_ComputerSystem

Properties Flags Requirement Description & Notes
CreationClassName Mandatory
Name Mandatory The name of the host containing the iSCSI initiator.

114

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=56c6961a9cd9d8b9ba44224cb2cf9ddd

ISO/IEC 24775-7:2021(E)

Table 83 - SMI Referenced Properties/Methods for CIM_ComputerSystem

Properties Flags Requirement Description & Notes
ElementName Mandatory

NameFormat Mandatory

OtherldentifyingInfo C Mandatory

OperationalStatus Mandatory

Dedicated Mandatory Shall be "Not Dedicated".
OtherDedicatedDescriptions Optional

9.5.5 | CIM_ControlledBy

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Optional

Table B4 describes class CIM_ControlledBy.

Table 84 - SMI Referenced Properties/Methods for CIM_ControlledBy

Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to an EthernetPort
Antecedent Mandatory: Reference to a PortController

9.5.6 | CIM_DeviceSAPImplementation . (EthernetPort to IPProtocolEndpoint)
Creatqd By: Static

Modified By: Static

Deletgdd By: Static

Requitement: Optional

Table B5 describes class\CIM_DeviceSAPImplementation (EthernetPort to IPProtocolEndpoint).

Table 85-=vSMI Referenced Properties/Methods for CIM_DeviceSAPImplementation
(EthernetPort to IPProtocolEndpoint)

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to an EthernetPort
Dependent Mandatory Reference to an IPProtocolEndpoint

9.5.7 CIM_DeviceSAPImplementation (EthernetPort to iSCSIProtocolEndpoint)
Created By: Static

Modified By: Static

Deleted By: Static

Requirement: Optional
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Table 86 describes class CIM_DeviceSAPImplementation (EthernetPort to iISCSIProtocolEndpoint).

Table 86 - SMI Referenced Properties/Methods for CIM_DeviceSAPImplementation
(EthernetPort to iISCSIProtocolEndpoint)

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to an EthernetPort
Dependent Mandatory Reference to an iSCSIProtocolEndpoint

9.5.8 | CIM_ElementSoftwareldentity

Creatqd By: Static
Modified By: Static
Deletdd By: Static
Requifement: Mandatory

Table B7 describes class CIM_ElementSoftwareldentity.

Table 87 - SMI Referenced Properties/Methods for CIM, ElementSoftwareldentity

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to a Softwareldentity
Dependent Mandatory, Reference to a PortController

9.5.9 | CIM_EndpointOfNetworkPipe (BetweeniSCSI Session and iSCSIProtocolENdpoint)
Creatgqd By: Static

Modified By: Static

Deleted By: Static

Requifement: Mandatory

Table B8 describes class CHM _EndpointOfNetworkPipe (Between iSCSI Session and
iSCSlProtocolENdpoint).

Table 883 'SMI Referenced Properties/Methods for CIM_EndpointOfNetworkPipe
(Between iSCSI Session and iSCSIProtocolENdpoint)

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to an iSCSIProtocolEndpoint
nnpnndpnf I\/Ianrinfnry Reference to an iISCS|Session

9.5.10 CIM_EndpointOfNetworkPipe (Between iSCSI connection and TCPProtocolEndpoint)
Created By: Static

Modified By: Static

Deleted By: Static

Requirement: Mandatory
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Table 89 describes class CIM_EndpointOfNetworkPipe (Between iSCSI connection and
TCPProtocolEndpoint).

Table 89 - SMI Referenced Properties/Methods for CIM_EndpointOfNetworkPipe (Between iSCSI connec-
tion and TCPProtocolEndpoint)

Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to an iSCSIConnection
Antecedent Mandatory Reference to a TCPProtocolEndpoint

9.5.11] CIM_InstalledSoftwareldentity

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Optional

Table PO describes class CIM_InstalledSoftwareldentity.

Table 90 - SMI Referenced Properties/Methods for CIM_ InstalledSoftwareldentity

Properties Flags Requirement Description & Notes
InstalledSoftware Mandatory
System Mandatory

9.5.12 CIM_NetworkPipeComposition

Requifement: Mandatory

Table P1 describes class CIM_NetworkPipeComposition.

Table 91 - SMI Referenced Properties/Methods for CIM_NetworkPipeComposition

Properties Flags Requirement Description & Notes
PartComponent Mandatory Reference to an iSCSIConnection
GroupCamponent Mandatory Reference to an iSCSISession

9.5.13] CIM»PhysicalPackage
Creatgqd-By: Static

Modified By: Static

Deleted By: Static
Requirement: Mandatory
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Table 92 describes class CIM_PhysicalPackage.

Table 92 - SMI Referenced Properties/Methods for CIM_PhysicalPackage

Properties Flags Requirement Description & Notes
CreationClassName Mandatory Key.
Tag Mandatory Key.
Manufacturer l\/lanri:lfnr\]/ I\llarm io II\IIA_DHRA_DPODI:PTH:Q vendor
Model Mandatory Maps to IMA_PHBA_PROPERTIES.model.
9.5.14] CIM_PortController
Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Optional
Table P3 describes class CIM_PortController.

Table 93 - SMI Referenced Properties/Methods for CIM_PortController

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
DevicelD Mandatory
ControllerType Mandatory

9.5.15] CIM_Product

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requifement: Mandatory

Table P4 describes class CIM_Product.

Table 94 - SMI Referenced Properties/Methods for CIM_Product

Properties Ftags Requirerment Bescriptiom&Notes

ElementName Mandatory

Name Mandatory

IdentifyingNumber Mandatory Maps to IMA_PHBA_PROPERTIES, serialNumber.
Vendor Mandatory Maps to IMA_PHBA_PROPERTIES, vendor.

Version Mandatory Maps to IMA_PHBA_ PROPERTIES, hardwareVersion.
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9.5.16 CIM_ProductPhysicalComponent
Created By: Static

Modified By: Static

Deleted By: Static

Requirement: Mandatory

Table 95 describes class CIM_ProductPhysicalComponent.

Table 95 - SMI Referenced Properties/Methods for CIM_ProductPhysicalComponent

Properties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to a Product.
PartComponent Mandatory PhysicalPackage.

9.5.17] CIM_Realizes

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Mandatory

Table P6 describes class CIM_Realizes.

Table 96 - SMI Referenced Properties/Methods for CIM_Realizes

Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to a PortController.
Antecedent Mandatory Reference to a PhysicalPackage.

9.5.18] CIM_SAPAvailableForElement

Requifement: Mandatory

Table P7 describes class\CIM_SAPAvailableForElement.

Table©Q7¥ SMI Referenced Properties/Methods for CIM_SAPAvailableForElement

Properties Flags Requirement Description & Notes
AvailableSAP Mandatory Reference to an iSCSIProtocolEndpoint.
ManagedElement Mandatory Reference to a SCSIProtocolController.

9.5.19 CIM_SCSIProtocolController

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory
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Table 98 describes class CIM_SCSIProtocolController.

9.5.20

Creats
Modifi
Deleté
Requi

Table

Table 98 - SMI Referenced Properties/Methods for CIM_SCSIProtocolController

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory

ElementName Mandatory iSCSI Alias.

Name CD Mandatory Maps to IMA_NODE_PROPERTIES name.
NameFormat Mandatory

d By: Static
bd By: Static
d By: Static
ement: Optional

D9 describes class CIM_Softwareldentity.

CIM_Softwareldentity

Table 99 - SMI Referenced Properties/iMethods for CIM_Softwareldentity

Properties Flags Requirement Description & Notes
InstdncelD Mandatory.
VergionString Mandatory Maps to IMA_PHBA_PROPERTIES, driverVersion/firmwareVersjon/
optionRomVersion as per the Classifications property.
Manufacturer Mandatory Maps to IMA_PHBA_PROPERTIES.vendor.
Clagsifications Mandatory Either 'Driver’, 'Firmware', or 'BIOS/FCode' (2, 10, or 11).
9.5.21] CIM_SystemDevice (to EthernetPort)
Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requitemenft:-Mandatory

Table

120

100 describes class CIM_SystemDevice (to EthernetPort).

Table 100 - SMI Referenced Properties/Methods for CIM_SystemDevice (to EthernetPort)

Properties Flags Requirement Description & Notes
PartComponent Mandatory
GroupComponent Mandatory
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9.5.22 CIM_SystemDevice (to PortController)
Created By: Static

Modified By: Static

Deleted By: Static

Requirement: Mandatory

Table 101 describes class CIM_SystemDevice (to PortController).

Table 101 - SMI Referenced Properties/Methods for CIM_SystemDevice (to PortController)

Properties Flags Requirement Description & Notes
GroupComponent Mandatory
PartComponent Mandatory

9.5.23] CIM_SystemDevice (to ProtocolController)

Creatqd By: Static
Modified By: Static
Deletgdd By: Static
Requifement: Mandatory

Table [I02 describes class CIM_SystemDevice (to ProtocolController).

fable 102 - SMI Referenced Properties/Methods for CIM_SystemDevice (to ProtocolController

Properties Flags Reguirement Description & Notes
GroupComponent Mandatory
PartComponent Mandatory

9.5.24f CIM_iSCSIConnection

Creatgqd By: Static
Modified By: Static
Deletegd By: Static
Requitement: Optional

Table 103 describes class CIM_iSCSIConnection.

Table 103 - SMI Referenced Properties/Methods for CIM_iSCSIConnection

Properties Flags Requirement Description & Notes
InstancelD Mandatory

ConnectionID Mandatory
MaxReceiveDataSegmentLength Mandatory Maps to

IMA_GetMaxRecvDataSegmentLengthPropert
ies, IMA_SetMaxRecvDataSegmentLength.

MaxTransmitDataSegmentLength Mandatory
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Table 103 - SMI Referenced Properties/Methods for CIM_iSCSIConnection

Properties Flags Requirement Description & Notes

HeaderDigestMethod Mandatory

OtherHeaderDigestMethod Optional

DataDigestMethod Mandatory

OtherDataDigestMethod Optional

ReceivingMarkers Mandatory

SendingMarkers Mandatory

ActiveiSCSIVersion Mandatory

AuthenticationMethodUsed Mandatory Maps to IMA_GetInUselnitiatorAdthMethods.
MutualAuthentication Mandatory

9.5.25 CIM_iSCSISession
Created By: Static

Modified By: Static

Deletgd By: Static
Requitement: Mandatory
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Table 104 describes class CIM_iSCSISession.

Table 104 - SMI Referenced Properties/Methods for CIM_iSCSISession

Properties Flags | Requirement Description & Notes

InstancelD Mandatory

Directionality Mandatory

SessionType Mandatory

TISIH Mandatory

HndPointName Mandatory Maps to IMA_TARGET_PROPERTIES, name.
{urrentConnections Mandatory

InitialR2T Mandatory Maps to IMA_GetlnitialR2TProperties, IMA_SetInitialR2T.
IlnmediateData Mandatory Maps to IMA_GetimmediateDataProperties,

IMA_SetimmediateData.

MaxOutstandingR2T Mandatory Maps to IMA_GetMaxOutstandingR2TProperties,
IMA_SetMaxOutstandingR2T.

MaxUnsolicitedFirstDataBurstLength Mandatory Maps to IMA_GetMaxFirstBurstLengthProperties,
IMA_SetMaxFirstBurstLength.

MaxDataBurstLength Mandatory Maps todMA/ GetMaxBurstLengthProperties,
IMA_SetMaxBurstLength.

OataSequencelnOrder Mandatory Maps to IMA_GetDataSequencelnOrderProperties,
IMA_SetDataSequencelnOrder.

OataPDUInOrder Mandatory, Maps to IMA_GetDataPDUInOrderProperties,
IMA_SetDataPDUInOrder.

BHrrorRecoveryLevel Mandatory Maps to IMA_GetErrorRecoverylLevelProperties,
IMA_SetErrorRecoverylLevel.

MaxConnectionsPerSession Mandatory Maps to IMA_GetMaxConnectionsProperties,
IMA_SetMaxConnections.

QefaultTimeToWait Mandatory Maps to IMA_GetDefaultTime2WaitProperties,
IMA_SetDefaultTime2Wait.

OefaultTimeToRetain Mandatory Maps to IMA_GetDefaultTime2RetainProperties,
IMA_SetDefaultTime2Retain.

EXPHRIMENTAL
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EXPERIMENTAL
10 SCSI Multipath Management Profile
10.1 Description

10.1.1 Synopsis
ProfilgName—SCStvuttipath Mamagememnt{Component Profite)
Versidn: 1.6.0

Organfization: SNIA
Central Class: SCSIPathConfigurationService
Scopiphg Class: Base Server ComputerSystem

Relatgd Profiles: Not defined in this document:

10.1.2] Overview

Multippth access to SCSI devices is handled in a similar way on many) operating systems. As viewed from
host gdapters, each combination of host adapter (initiator) pett, target device port, and logical unit
appeafs to be a separate logical unit. For example, each pathvto a multipath device appears t¢ be a
separate device. Multipath drivers aggregate these into a single device that acts to storage appligations
like a gingle path device, but provides administrative interfaces for load balancing and failback.

Host Discovered Resources incorporates multipath legic as part of the mapping from logical (opgrating
system) resources to hardware resources. If thetdiscovered block storage has a single path, then
Logicdlldentity associates the discovered StoragéVolume instance with the OS/Partition Storagekxtent/
LogicgIDisk representing the underlying volume. The subclass of StorageExtent follows the |extent
naming conventions described in 7.1.3.

The rgst of the examples in this sectigh ;use LogicalDisks since multipath disk arrays are more common,
but the same approach can be extended to other storage types. For example, a TapeDrive can |model
multipgath access to a tape drive.

MultippthConfigurationCapabilities allows clients to determine which features and capabilitigs are
exposed. SCSIPathConfigurationService may provide methods for management load balancing and
failbagk. A system maytiave multiple multipath drivers with different capabilities and interfaces + each
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driver

is modeled with a

separate insta

nce of

MultipathConfigurationCapabilities

and

SCSIPathConfigurationService, as illustrated in Figure 39: "Multipath Management Class Diagram".

SCSIMultipath ;
CorfigurationCapabilities MemberOfCollection
SupportedLoadBalanceTypes ComputerSystem SCSITar Target Port:
CanSetPathGroupAocess PuerSys v SCSIProtocolEndpoit
EXFI)SeSPathDeVKﬁFiIeS Hrom. Saonser nraofile) L, Lnn. .
DefautlcadBalance Type frora Base : proRe firorHOR profife)—
Element SeH?Sted ConcreteDependency
Capabilities SCSIPath . rvice .
ConfigurationService Q LogicalDisk
SetTPGAccess() . ServiceAvailable (or other SQSI logical [*
— SetLoadBalanceAlgorithm() T ToBlement | unit)
AssignLogicalUnitToPortGroup
SetOverridePath() (from HDR profile)
CancelOverridePath()
EIerrEn(;(ntit reLEenEn;nﬁt e Element Concrete Initiator Port :
T Y Y 7 SettingData Corhporient SCSlIProtocolEndpoint
Softwareldentity Softwareldentity )
(Driver) (MP AP plugin) 1 (from HDR prcfile)
Manufacturer api rev SCSIMultipathSettings Product
VersionString Manufacturer
VersionString

All refg
a cust
Host H
Serve

profile.

Figure 39 - Multipath Management Class Diagram
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Figure 40: "Four Path Instance Diagram" shows the relationship of target and initiator ports

Initiator Port 1: Initiator Port 2:
SCSIProtocolEndpoint SCSIProtocolEndpoint
I\ g ) W

Each diamaond is an instance of the
SCSilInitiatorTargetLogicalUnitPath
association representing a different path
to the LogicalDisk.

\< LogicalDisk

T\

[

Target Port 1: Target Port 2:
SCSIProtocolEndpoint SCSIProtocolEndpoint

Figure 40 - Four Path Instance Diagram

(SCSIProtocolEndpoint instances) and a disk (LogicalDisk) with four paths.
SCSillInpitiatorTargetLogicalUnitPath instances represent each path and associate each permutation of
initiatqr SCSIProtocolEndpoint, target SCSIProtoecolEndpoint, and the LogicalDisk.

10.1.3] Asymmetric Multipath Target Devices

Some |devices implement asymmetric multipath access, i.e., in non-failover mode, each LUN is only
available through certain target ports, (but can be accessed through other ports during failover. The [SMI-S
model|luses the SPC-3 interface for asymmetric access. This model has target port groups — collect{ons of
target|ports sharing a common atcess state for a group of logical units. Mutipath drivers for asymmetric
access$ devices optionally provide an interface to “failback” after a failover condition has been coriected.
The SMI-S interface follows-the"SPC-3 interface; the caller shall specify the desired access state for each
target| port group (TargetPortGroup). This interface is the SetTPGAccess methqd of
SCSIHathConfigurationService. Driver support for this method (and other methods and capabilitjes) is
indicaled by properties of MultipathConfigurationCapabilities.

In the|past, devices exposed vendor-specific SCSI multipath interfaces. As such, drivers with device-
specific logic-were shipped with target devices, logical volume managers, and HBAs. The SPC{3 has
been ¢nhaneged to allow more interoperability and operating systems are including multipath support for
any target that comphes with the standards However there are stlll cases where a single customer host
include v ‘ - target
device may be connected in such a way that muIt|pIe multipath drlvers are mvolved at mult|ple places in
the driver stack.

The SNIA Multipath Management API provides an interoperable interface to multipath driver features.
Each multipath driver includes a corresponding plug-in for the multipath APl. The SNIA Multipath
Management Profile utilizes the Multipath API to interface to each multipath driver and provide all the
associations from the discovered hardware resources to the consumable operating system resources.

The instrumentation shall instantiate SCSlinitiatorTargetLogicalUnitPath instances representing each
path to SCSI logical units (LogicalDevice subclasses) attached to the hosting system.
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The instrumentation shall instantiate at least one instance of SCSIMultipathConfigurationCapabilities for
each multipath API plug-in registered on the system.

If the multipath API plug-ins provide support for interfaces to change load balancing and force failover,
the instrumentation should support these methods.

10.2

Health and Fault Management Considerations

This profile specifies logical paths between elements (ports and logical units). The health and fault
management information for these elements is specified in the profiles for thaose elements - for ex

mple,

port p
10.3

10.3.1

All me

10.3.2

ofiles.

Methods of the Profile

Implementation Requirements

thods are part of SCSIPathConfigurationService and are optional.

SCSIPathConfigurationService.SetTPGAccess

This method allows a client to manually failover or failback. The parameters\are:

e |lo

picalDevice - A reference to an instance of a subclass of LogicalDevicé representing a SCSI logi

where the command shall be sent.

e Ta
Ta

getPortGroups - Array of references to instances of~SCSITargetPortGroup. All the refe
getPortGroup instances shall be part of the same target device

= AcfessStates[] - An array of desired access states. Each-access state in this array is the desired acces
forfthe SCSITargetPortGroup in the corresponding entry:in the TargetPortGroups parameter. The Activ

is

ot part of SPC-3; it is a convenience for clients.that are not sure whether to specify Active/Optim

Active/Non-optimized. The instrumentation selects a value based on historic information, knowledge]
target configuration, or trial and error. Note“that SCSITargetPortGroup.AccessState includes the

Tr

Ansitioning' that is excluded here - a caller cannot request transitioning, though it may be reporte

target device.

10.3.3

SCSIPathConfigurationService.SetLoadBalanceAlgorithm

This method requests that the target change the load balance algorithm for the referenced Logical

instan

e |lo
e |lo
Lo
« Ot
of

str

Ce. The parameters are
picalDevice - a referenee to an instance of a subclass of LogicalDevice representing a SCSI logical

hdBalanceAlgorithm - The desired load balance algorithm - possible values are “Unknown”, “Othg

Ad Balancing?/“Round Robin”, “Least Blocks”, “Least 10”, or “Product Specific”

nerLoadBalanceAlgorithm - When LoadBalanceAlgorithm is 'Other’, this parameter specifies a des
the load. balancing algorithm. When LoadBalanceAlgorithm is 'Product Specific', this property pro
ng’specifying the vendor/product/version of the ManagedElement.

tal unit

renced

s state
e value
zed or
of the
value
d by a

Device

unit.

r’, “No

Cription
ides a

10.3.4 SCSlIPathConfigurationService.AssignLogicalUnitToPortGroup

This method allows an administrator to assign a logical unit to a target port group. Each LU is typically
associated with two target port groups, one in active state and one in standby state. The result of this
method is that the LU associations change to a pair of target port groups. Only valid if the target device
supports asymmetric access state and SCSIMultipathConfigurationCapabilities SupportsLuAssignment is
set. The parameters are:

< LogicalDevice - a reference to an instance of a subclass of LogicalDevice representing a SCSI logical unit.

128

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=56c6961a9cd9d8b9ba44224cb2cf9ddd

ISO/IEC 24775-7:2021(E)

= TargetPortGroup - A reference to a target port group. The Target Port Group should be in an active state.

10.3.5 SCSlIPathConfigurationService.SetOverridePath

This method allows an administrator to temporarily disable load balancing for a specific logical unit. The
path specified as a parameter shall have its AdministrativeOverride property set to 'Overriding' and all 1/0
to the logical unit shall be directed to this path. All other paths to this logical unit shall have
AdministrativeOverride set to 'Overridden’. There is one parameter:

COQll it ot HlaiiP otk
TOT C TOT

P P 2N Arafaran % rlaraat] P H
T T TOTOTOTIOC U™ A oo rTargetCogroaroTmr atrT

10.3.6| SCSIPathConfigurationService.CancelOverridePath

This method clears an override path as set in SetOverridePath and load balancing is enabled. All paths to
the logical unit specified as a parameter shall have AdministrativeOverride property set\to 'No override in
effect’] There is one parameter:

= Path - Areference to a SCSlinitiatorTargetLogicalUnitPath.

After gn override is canceled, the previous load balance algorithm should be\restored.

10.4 | Use Cases

Not ddfined in this version of the standard.

10.5 | CIM Elements

10.5.1) Overview
Table [I05 describes the CIM elements for SCSI Multipath’ Management.

Table 105 - CIM Elements for SCSI Multipath Management

Elemept Name Requirement Description

10.5.2|CIM_ConcreteComponent Mandatory Associates Product and LogicalDevice subclass
instances representing SCSI logical units.

10.5.3 [CIM_ConcreteDependency Mandatory Associates SCSITargetPortGroup to LogicalDevice
subclass instances representing SCSI logical units

10.5.4|ICIM_ElementCapabilities Mandatory Associates SCSIMultipathConfigurationCapabilitieg and
SCSIPathConfigurationService.

10.5.5 [CIM_ElementConformsToProfile Mandatory Ties the SCSIPathConfigurationService to the regigtered

(SCSIRathConfigurationService to SCSI Multipath profile for SCSI Multipath Management.

Management RegisteredProfile)

10.5.6 [CIM_ElementSettingData Mandatory Associates SCSIMultipathSettings and LogicalDevice
subclass instances representing SCSI logical units

10.5.7 [ICIM£ElementSoftwareldentity (Driver) Mandatory Associates SCSIPathConfigurationService and the|Driver
Softwareldentity instance.

10.5.8 CIM_ElementSoftwareldentity (MP API Plugin) Mandatory Associates SCSIPathConfigurationService and the MP
API Plugin Softwareldentity instance.

10.5.9 CIM_HostedService Mandatory Associates SCSIPathConfigurationService and the
ComputerSystem from Base Server.

10.5.10 CIM_MemberOfCollection Mandatory Associates SCSITargetPortGroup and
SCSIProtocolEndpoint.

10.5.11 CIM_Product Mandatory Models a Product as defined in MP API.
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Table 105 - CIM Elements for SCSI Multipath Management

Element Name Requirement Description

10.5.12 CIM_SCSIMultipathConfigurationCapabilities Mandatory A class derived from Capabilities that models the
capabilities of a multipath driver.

10.5.13 CIM_SCSIMultipathSettings Mandatory Settings related to management of multiple paths to SCSI
devices.

10.5.14 CIM_SCSIPathConfigurationService Mandatory A class providing methods related to management of
multiple paths to SCSI devices.

10.5.1% CIM_SCSITargetPortGroup Mandatory Models SCSI Target Port Groups.

10.5.1¢ CIM_ServiceAvailableToElement Mandatory Associates SCSIPathConfigurationSefvice with insfances
representing SCSI logical units.

10.5.17 CIM_Softwareldentity (Driver) Mandatory Driver.

10.5.18 CIM_Softwareldentity (MP API Plugin) Mandatory MP API Plugin.

10.5.2

Assoc
Requi

Table

CIM_ConcreteComponent

ates Product and LogicalDevice subclass instances representing*"SCSI logical units.

ement: Mandatory

106 describes class CIM_ConcreteComponent.

Table 106 - SMI Referenced Properties/Methods for CIM_ConcreteComponent

Properties Flags Requirement Description & Notes

GroupComponent Mandatory Reference to Product.

PartCdmponent Mandatory Reference to LogicalDevice subclass representing a SCSI logical upit.
10.5.3] CIM_ConcreteDependency

Assoc
Requi

Table

ates SCSITargetPortGroupsto'LogicalDevice subclass instances representing SCSI logical u

ement: Mandatory

107 describes class-CIM_ConcreteDependency.

Table’107 - SMI Referenced Properties/Methods for CIM_ConcreteDependency

nits.

Properties Flags Requirement Description & Notes
Antecddent Mandatory Reference to LogicalDevice subclass representing a SCSI logical upit.
Depenfient Mandatory Reference to SCSITargetPortGroup.

10.5.4 CIM_ElementCapabilities

Associates SCSIMultipathConfigurationCapabilities and SCSIPathConfigurationService.

Created By: External
Modified By: External

Delete

d By: External

Requirement: Mandatory
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Table 108 describes class CIM_ElementCapabilities.

Table 108 - SMI Referenced Properties/Methods for CIM_ElementCapabilities

Properties Flags Requirement Description & Notes
Capabilities Mandatory Reference to SCSIMultipathConfigurationCapabilities.
ManagedElement Mandatory Reference to SCSIPathConfigurationService.

10.5.5| CIM_ElementConformsToProfile (SCSIPathConfigurationService to SCSI Multipath| Man-
agement RegisteredProfile)

The C|M_ElementConformsToProfile ties SCSIPathConfigurationService to the registefed profile fof SCSI
Multipgath Management.

Creatqd By: Static
Modified By: Static
Deletgd By: Static
Requitement: Mandatory

Table 109 describes class CIM_ElementConformsToProfile (SCSIPathConfigurationService to SCS|
Multippth Management RegisteredProfile).

Table [109 - SMI Referenced Properties/Methods for CIM_ElementConformsToProfile (SCSIPathConfligura-
tionService to SCSI Multipath Management RegisteredProfile)

Properties Flags Requirement Déescription & Notes

ManagedElement Mandatory A SCSIPathConfigurationService instance that represents the SCS
Multipath Management.

ConformantStandard Mandatory. RegisteredProfile instance describing the SCSI Multipath Managenjent
profile.

10.5.6| CIM_ElementSettingData

Assoc|ates SCSIMultipathSettings and LogicalDevice subclass instances representing SCSI logical units.
Requifement: Mandatory,

Table 10 describes ctlass CIM_ElementSettingData.

Table 110 - SMI Referenced Properties/Methods for CIM_ElementSettingData

Properties Flags Requirement Description & Notes
SettingData Mandatory Reference 1o SCSIMultipathSetiings.
ManagedElement Mandatory Reference to LogicalDevice subclass representing a SCSI logical unit.

10.5.7 CIM_ElementSoftwareldentity (Driver)

Associates SCSIPathConfigurationService and the Driver Softwareldentity instance.

Created By: External
Modified By: External
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Deleted By: External
Requirement: Mandatory

Table 111 describes class CIM_ElementSoftwareldentity (Driver).

Table 111 - SMI Referenced Properties/Methods for CIM_ElementSoftwareldentity (Driver)

Properties Flags Requirement Description & Notes
Antecddent Mandatory Reference to Driver Softwareldentity.
Depenfient Mandatory Reference to the SCSIPathConfigurationService.

10.5.8] CIM_ElementSoftwareldentity (MP API Plugin)

Assoc|ates SCSIPathConfigurationService and the MP API Plugin Softwareldentity, instance.

Creatgqd By: External
Modified By: External
Deletgd By: External
Requitement: Mandatory

Table [112 describes class CIM_ElementSoftwareldentity (MP API/Plugin).

Tgble 112 - SMI Referenced Properties/Methods for CIM_ElementSoftwareldentity (MP APl Plugin)
Properties Flags Requirement Description & Notes
Antecddent Mandatory Réeference to MP API Plugin Softwareldentity.
Depenfient Mandatory Reference to the SCSIPathConfigurationService.

10.5.9] CIM_HostedService

Assoc|ates SCSIPathConfigurationService and the ComputerSystem from Base Server.

Creatgqd By: External
Modified By: External
Deletdd By: External
Requifement: Mandatoty

Table [113 descfibes class CIM_HostedService.

Table 113 - SMI Referenced Properties/Methods for CIM_HostedService

Proper ies Flngs Rnnluimmnnt nnerrilnﬁnn & Notes
Antecedent Mandatory Reference to ComputerSystem in Base Server.
Dependent Mandatory Reference to SCSIPathConfigurationService.

10.5.10 CIM_MemberOfCollection

Associates SCSITargetPortGroup and SCSIProtocolEndpoint representing a target port.

Requirement: Mandatory
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Table 114 describes class CIM_MemberOfCollection.

Table 114 - SMI Referenced Properties/Methods for CIM_MemberOfCollection

Properties Flags Requirement Description & Notes
Collection Mandatory Reference to SCSITargetPortGroup.
Member Mandatory Reference to a target SCSIProtocolEndpoint.

10.5.11 CIM_Product
Models a Product as defined in MP API.

Requifement: Mandatory

Table 115 describes class CIM_Product.

Table 115 - SMI Referenced Properties/Methods for CIM) Product

Properties Flags Requirement Description & Notes
ElemeptName Mandatory
Name Mandatory
Identif§ingNumber Mandatory
Vendo Mandatory
Versio Mandatory

10.5.1p CIM_SCSIMultipathConfigurationCapabilities

A clasp derived from Capabilities that modeéls the capabilities of a multipath driver.
Creatqd By: External

Modified By: External

Deletgd By: External
Requifement: Mandatory,

Table [116 describes,class CIM_SCSIMultipathConfigurationCapabilities.

Table 116 < SMI Referenced Properties/Methods for CIM_SCSIMultipathConfigurationCapabilitigs

Properties Flags Requirement Description & Notes

InstancelD Mandatory Key.

ElementName Mandatory Unique ID for the capabilities instance.
SupportedLoadBalanceTypes Mandatory

CanSetTPGAccess Mandatory

ExposesPathDeviceFiles Mandatory

DefaultLoadBalanceType Mandatory
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10.5.13 CIM_SCSIMultipathSettings

A class derived from CIM_SettingData describing settings related to management of multiple paths to
SCSI devices. It is associated to one of more instances of subclasses of LogicalDevice that represent
SCSI logical units.

Requirement: Mandatory

Table 117 describes class CIM_SCSIMultipathSettings.

Table 117 - SMI Referenced Properties/Methods for CIM_SCSIMultipathSettings

Properties Flags | Requirement | Description & Notes
InstancelD Mandatory Key.
Asymmetric Mandatory Indicates whether the associated logical unit. has asymmetric

multipath access.

CurrentLoadBalanceType Mandatory

OtherCurrentLoadBalanceType Conditional Conditional requirement: support for CurrentLoadBalanceType
of \Other\"!

AutoFailbackEnabled Mandatory

PollingRateMax Optional

CurrentPollingRate Optional

10.5.14 CIM_SCSIPathConfigurationService

A clask derived from CIM_Service providing methods related to management of multiple paths tq SCSI
devicds.

Creatqd By: External
Modified By: External
Deletgd By: External
Requifement: Mandatory

Table 118 describes class CIM_SCSIPathConfigurationService.

Table 118 - SMhReferenced Properties/Methods for CIM_SCSIPathConfigurationService

Properties Flags Requirement Description & Notes

SystemCreationClassName Mandatory The scoping System CreationClassName.

SystemName Mandatory The scoping System Name.

CreationClassName Mandatory The name of the concrete subclass.

Name Mandatory Uniquely identifies the Service.

SetTPGAccess() Conditional Conditional requirement: support for SetTPGAccess method.
SetLoadBalanceAlgorithm() Optional

AssignLogicalUnitToPortGroup() Optional

SetOverridePath() Conditional Conditional requirement: support for override path methods.
CancelOverridePath() Conditional Conditional requirement: support for override path methods.
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10.5.15 CIM_SCSITargetPortGroup

A class derived from SystemSpecificCollection that models SCSI Target Port Groups.
SCSITargetPortGroup is part of the model for devices with asymmetric access to logical units - access is
optimized for a subset of target ports. SCSITargetPortGroup is aggregated to SCSIProtocolEndpoints that
expose a common access state.

Created By: External
Modified By: External
Deletdd By: External
Requifement: Mandatory

Table 119 describes class CIM_SCSITargetPortGroup.

Table 119 - SMI Referenced Properties/Methods for CIM_SCSITargetPortGroup

Properties Flags Requirement Description & Notes

InstangelD Mandatory Opaque and unique identifier.

ElemeptName Optional A user-friendly name.

AccesgState Optional Access to all associated lagical units through all aggregated ports ghare

this access state.

SuppoftsLuAssignment Mandatory Indicates whetherthe implementation provides an interface to reasgign
logical units totarget port groups.

ExplicifFailover Mandatory Indicatgesythe implementation provides an interface to explicitly request
activation of a TPG.

Preferred Optional Indicates that access to the associated logical units through ports in this
TPG is preferred over access through other ports.

Identifier Optional An integer identifier for the TPG.

10.5.16 CIM_ServiceAvailableToElement

Assoc|ates SCSIPathConfigurationService with instances representing SCSI logical units.

Creatqd By: External
Modified By: External
Deletgdd By: External
Requifement: Mandatory

Table [120 describes class CIM_ServiceAvailableToElement.

Table 120 - SMI Referenced Properties/Methods for CIM_ServiceAvailableToElement

Properties Flags Requirement Description & Notes
ServiceProvided Mandatory Reference to SCSIPathConfigurationService.
UserOfService Mandatory Reference to LogicalDevice subclass representing a SCSI logical unit.
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10.5.17 CIM_Softwareldentity (Driver)

Softwareldentity representing the Driver software.

Created By: External
Modified By: External
Deleted By: External
Requirement: Mandatory

Table

121 describes class CIM_Softwareldentity (Driver).

Table 121 - SMI Referenced Properties/Methods for CIM_Softwareldentity (Driver)

Properties Flags Requirement Description & Notes

InstangelD Mandatory The name used to identify this Softwareldentity

VersiofpString Mandatory Software Version should be in the form [Major], [Minor].[Revision] of
[Major].[Minor][letter][revision].

Manufacturer Mandatory Manufacturer of this Software.

Classifjcations Mandatory Shall be 2 (Driver).

10.5.1B CIM_Softwareldentity (MP API Plugin)
Softwe
Creatgqd By: External
Modified By: External

Deletgd By: External
Requifement: Mandatory

Table

reldentity representing the MP API plugin software.

122 describes class CIM_Softwareldentity (MP API Plugin).

Table 122 - SMI Referenced ‘Properties/Methods for CIM_Softwareldentity (MP API Plugin)

Properties Flags Requirement Description & Notes

InstangelD Mandatory The name used to identify this Softwareldentity.

VersiofString Mandatory Software Version should be in the form [Major], [Minor].[Revision] of
[Major].[Minor][letter][revision].

Manufécturer Mandatory Manufacturer of this Software.

Classifjcations Mandatory Shall be 1 (Other).

ClassifjcationDescriptions Mandatory Shall be 'MP API Plugin'.

EXPERIMENTAL
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11 SB Multipath Management Profile

See the last version of this profile in SMI-S Version 1.6.1. Revison 5.
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12 Memory Configuration Profile

12.1  Synopsis
Profile Name: Memory Configuration (Component Profile)

Version: 1.0.0

Organization: SNIA

Central Class: MemoryConfigurationService
Scopiphg Class: ComputerSystem
Relatgd Profiles: Table 123 describes the related profiles for the Memory Configuration Profile:

Table 123 - Related Profiles

Profile Name Organization Version Requirement Description
Profile Registration DMTF 1.1.0 Mandatory
Multi-type System Memory DMTF 1.0.0 Mandatory DMTF DSP1071

12.2 | Description

12.2.1] Overview

Memoty subsystems which offer logical configuration options are candidates for management usipg the
Memoty Configuration Profile. This profile describes~memory resource pools which serve to|group
memofy resources with like characteristics. For example, a system containing both volatile memory
modules and battery backed persistent memory’modules might group the logical capacity on|these
memofly modules into two separate pools. A configuration service provides allocation, deallocation and
assignment related operations for a pool. An<allocation operation reserves some amount of capacify from
a pooll and assigns it to the system. A deallocation returns allocated capacity to the pool to be reused.
Assignment indicates that access tosan:allocated memory resource is to be restricted in som¢ way.
Considler the case of memory being.assigned as a cache; access to the cache would likely be resfricted
to hargware or software performing the caching operation and not generally available to the system.
Finally the profile describes vafious means for a system to advertise the memory configuration opfions it
suppofts. Availability of memery configuration features is contingent upon a number of factors ingluding
the capabilities of the systemm memory modules, the memory controller features and the features|of the
BIOS, |operating system“or/other memory management software.
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12.2.2 Class Diagram

Figure 41 shows the Memory Configuration Profile class hierarchy. For simplicity, the prefix CIM_ has
been removed from the names of the classes.

Computer System MemoryCorfigurationService |
! FlementCapahilities
(SeeTefarenang profife) ‘ 1
1 1 1 ati ilifi
HostedSenvio MemoryCorffigurationCapabilifies
ServiceAffectsElement
MemoryAllocation SystemDevice ElementAllocated
SettingData FromPool ﬂ 1
I " |+ Element 1 MemoryCapabilities
El ment 1> Capabilities
setfingbata VisibleMermory -
(see DMTF Muti-type Memory Prdfile)
1 | Element
BasedOn Concrete SettingData
| 1* Component
RawMemory MemoryAllocationSettingData
(see DMTF Muiti-type Mermory Profile) o

Figure 41 - Memory Configuration Class Diagram

12.2.3] MemoryConfigurationService

The MemoryConfigurationService is the’central class of the profile. It models the system’s support|for
modifying a system’s logical memoty configuration.

12.2.4] ResourcePool(Memary)
ResourcePool instances aggregate memory capacity with like capabilities.
12.2.5| MemoryCemnifigurationCapabilities & MemoryCapabilities

The pijofile supports run-time detection of memory features. MemoryConfigurationCapabilities advegrtises
the syptem’s_support for modification of the logical memory configuration. MemoryCapabilities indi¢ates
the capabilities of the memory modules and other system components.

12.2.6 MemoryAllocationSettingData

MemoryAllocationSettingData records the parameters used during an allocation or assignment operation.

12.2.7 Registered Profile

Figure 41 includes CIM_RegisteredProfile which is expected to be implemented per the Profile
Registration Profile (Storage Management Technical Specification, Part 3 Common Profiles, 1.8.0 Rev 4 Clause
36 Profile Registration Profile).
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12.2.8 DMTF: Multi-type System Memory Profile

RawMemory and VisibleMemory classes are described in detail in the DMTF Multi-type System Memory
Profile. A RawMemory instance represents the unconfigured (primordial) capacity of a given memory
module. RawMemory instances are the constituents of a (memory) ResourcePool. VisibleMemory
instances model memory capacity that has been allocated (concrete) from a (memory) ResourcePool.

12.3 Implementation

12.3.—€tvi—ResourcePoot{memory)

Implermentations of this profile shall contain at least one instance of CIM_ResourcePool.
CIM_ResourcePool pools are primordial in nature, containing unprepared or unassigned capacity. |t is
presumed that CIM_RawMemory instances that together constitute a given CIM_ResouscePool are
compdgtible such that they can be manipulated in aggregate by a MemoryConfigurationService. Thi
profileldoes not mandate any specific level of compatibility between members of a,ResourcePool.

o

12.3.2| Determining Pool Capacity

The capacity of a (memory) ResourcePool instance shall be the total unconfigured capacity of the pool’s
constijuent CIM_RawMemory instances. Any capacity gains or losses.due to device usage/configufation
(e.g., replication, metadata) shall not be included in the capacity reparted for the pool.

12.3.3] CIM_MemoryCapabilities

Implementations of this profile shall include at least one ifistance of CIM_MemoryCapabilities. Each
instange shall describe the capabilities of one or more instances of CIM_ResourcePools as determjined
by the| CIM_ElementCapabilities association.

12.3.4] CIM_MemoryConfigurationService

Implementations of this profile shall contain_at least one instance of CIM_MemoryConfigurationSeryice.
Instanges of this class shall conditionally~support allocation, deallocation and assignment of memofy
resources from associated (see 12.3.8-€IM_ServiceAffectsElement) CIM_ResourcePools. Availability of
any giyen extrinsic shall be determined by examining the CIM_MemoryConfigurationCapabilities ingtance
to which it is associated (CIM_ElementCapabilities).

12.3.5] CIM_MemoryConfigurationCapabilities

Implementations of this’profile shall contain at least one instance of
CIM_NlemoryConfigurationCapabilities. Each instance shall be associated with one or more instang¢es of
CIM_NlemoryConfigurationService via a CIM_ElementCapabilities association.

12.3.6 CiMx=MemoryAllocationSettingData

The availability of CIM MemoryAllocationSettingData instances is conditional. Whenever
CIM_MemoryConfigurationService extrinsics are used to allocate a CIM_VisibleMemory instance, a
companion instance of CIM_MemoryAllocationSettingData shall be available. The companion instance
shall be the goal setting used in the AllocateFromPool extrinsic method (see 12.4.2.2
CIM_MemoryConfigurationService.AllocateFromPool()).

When an allocation operation results in a staged request that requires some triggering event (e.g., a
reboot) an instance of CIM_MemoryAllocationSettingData shall exist to represent the staged request.
These instances are associated with the impacted CIM_ResourcePool rather than a CIM_VisibleMemory
instance.
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Specify Allocation Properties

12.3.6.1 Specify Allocation Properties

Workload performance for a given memory region is influenced by the properties specified in the
CIM_MemoryAllocationSettingData instance at memory region creation time.

12.3.7 CIM_ElementCapabilities

CIM_ElementCapabilities shall associate the CIM_MemoryConfigurationCapabilities to
CIM_MemoryConfigurationService. Capabilities so associated shall describe the extrinsic method support

offeregbytheservice mstance T he characterstics attribute of Civi—EtementCapabitites s ot used—

CIM_HlementCapabilities shall associate CIM_MemoryCapabilities to CIM_ResourcePoolCapabtilities so
associated describe the memory module and related platform memory features that determing
configprability. The characteristics attribute of CIM_ElementCapabilities is not used.

12.3.8] CIM_ServiceAffectsElement

CIM_ServiceAffectsElement associations shall relate CIM_MemoryConfigurationService instances with
the CIM_ResourcePool(s) they are able to operate on.

12.3.9] CIM_ConcreteComponent

CIM_RawMemory instances pooled together for management purposes are represented by
CIM_ResourcePool instances. CIM_RawMemory instances shall\be associated with a CIM_ResourgePool
instange by the CIM_ConcreteComponent association.

12.3.1p CIM_ElementAllocatedFromPool

CIM_\{isibleMemory instances are created from resources managed in aggregate as a
CIM_ResourcePool. CIM_VisibleMemory instance$§’shall be associated to the CIM_ResourcePool from
which they draw their resources by a CIM_ElementAllocatedFromPool association.

12.3.11 CIM_HostedService

An instance of the CIM_HostedSeryvice shall associate a CIM_MemoryConfigurationService with thg
CIM_QomputerSystem where its-Underlying configuration (software and hardware) facilities are locpted.

12.3.1P CIM_ElementSettingData

CIM_HlementSettingData.represents the relationship between an allocated memory extent and the
settings supplied dufing its creation. An instance of CIM_ElementSettingData shall exist between
CIM_VisibleMemory and an associated CIM_MemoryAllocationSettingData instance. For these instgnces
IsCurrent shall be'set to 1 “Is Current”. IsNext shall be set to 2 “Is Not Next”. The value IsDefault is determined by
the imIIementation.

CIM_HlementSettingData shall also be used to associate staged CIM_MemoryAllocationSetting instances tp the
ResourcePool that hosts the resources impacted by the CIM_MemoryAllocationSetting instance. Once the
allocation transitions from a staged “request” to an actual CIM_VisibleMemory instance this association no longer
exists. For these instances IsCurrent shall be set to 2 “Is Not Current”. IsNext shall be set to 1 “Is Next”. The value
IsDefault is determined by the implementation.

12.3.13 CIM_ElementConformsToProfile

CIM_ElementConformsToProfile shall associate a RegisteredProfile instance representing the
MemoryConfigurationService profile to the central class of the profile CIM_MemoryConfigurationService.
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Overview

12.4 Methods

12.4.1 Overview

This clause details the requirements for supporting intrinsic operations and extrinsic methods for the CIM
elements defined by this profile.

12.4.2 CIM_MemoryConfigurationService

12.4.2 T OvVerview

Implenmpentations of this profile shall support the operations listed in Table ‘124 for
CIM_NlemoryConfigurationService Each operation shall be supported as defined in DMTF DSP0200 CIM
Operations over HTTP.

Table 124 - Operations: CIM_MemoryConfigurationService

Operation Requirement Messages
Getlnsjance Mandatory None
Associptors Mandatory None
AssociptorNames Mandatory None
Referehces Mandatory None
ReferehceNames Mandatory None
Enumgratelnstances Mandatory None
EnumgratelnstanceNames Mandatory None

12.4.22 CIM_MemoryConfigurationService.AllagcateFromPool()

The AllocateFromPool() method is used to canfigure unprepared, raw memory resources resulting|in one
or mofe system visible memory regions.\Support for this method is signaled by its inclusion |in the
SuppartedAsynchronousActions attribute:in CIM_MemoryConfigurationCapabilities. Return valugs are
listed |n Table 125.

Table 125 - CIM_MemoryCgnfigurationService.AllocateFromPool() Method: Return Code Value

)

Value Description
0 Request was successfully executed
1 Reguest was successfully staged for future execution.
2 Method is not supported in this implementation
2 Unknown
3 Timeout
4 Failed

Invalid parameter

4096 Request was successfully staged for future execution
4097 Insufficient Resources
4098 Inconsistent Parameters
4099 Request did not complete in its entirety and partial results could not be undone
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AllocateFromPool() parameters are listed in Table 126:

Table 126 - CIM_MemoryConfigurationService.AllocateFromPool() Method: Parameters

Qualifiers

Name

Type

Description

IN, REQ

Pool

CIM_ResourcePool REF

The pool of memory resources from which to
allocate the visible memory region.

IN,REQ

Goall]

string

One or more embedded instances of

CIM_MemoryAllocationSetting which describe thd
allocation request.

Extents[]

CIM_VisibleMemory REF

If the return code is 0, this value shall contain
references to the created VisibleMemory
instances. When the request is successful but hag
been staged for future execution'or'an error
occurs, this parameter is notused.

12.4.23 CIM_MemoryConfigurationService.ReturnToPool()

The ReturnToPool() method deletes an instance of CIM_VisibleMemory, returning capacity fo the

CIM_ResourcePool from which it originated, as shown in Table 127.

Table 127 - CIM_MemoryConfigurationService.ReturnToReol() Method: Return Code Values

Value

Description

Request was successfully executed

Request was successfully staged for future execution

Method is not supported in this implementation

Unknown

Timeout

Failed

D6

Request was suceessfully staged for future execution

I < T I S YN I\

D99

Request did not-eomplete in its entirety and partial results could not be undone

ReturnToPool() parameiers are listed in Table 128:

Table(228 - CIM_MemoryConfigurationService.ReturnToPool() Method: Parameters

Qualifiers Name Type Description
IN,REQ MemoryExt CIM_VisibleMemory REF The instance to deallocate
ent[]
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12.4.3 CIM_ResourcePool (memory)

Table 129 lists operations and requirements for CIM_ResourcePool.

Table 129 - Operations: CIM_ResourcePool

Operation Requirement Messages

Getlnstance Mandatory None
Associgters Mandatory N

AssociptorNames Mandatory None
Referehces Mandatory None
ReferehceNames Mandatory None
Enumgratelnstances Mandatory None
EnumgratelnstanceNames Mandatory None

12.4.4] CIM_MemoryCapabilities

Implenpentations of this profile shall support the operations listed in Tablex130 for the CIM_MemoryCapabilities
class.

Table 130 - Operations: CIM_MemaoryCapabilities

Operation Requirement Messages
Getlnsfance Mandatory None
Associptors Mandatory None
AssociptorNames Mandatory None
Referehces Mandatory None
ReferehceNames Mandatory None
Enumgratelnstances Mandatory None
EnumgratelnstanceNames Mandatory None

12.4.5] CIM_MemoryCaenfigurationCapabilities

Implementations of  this profile shall support the operations listed in Table 131 fo the
CIM_NlemoryConfigurationCapabilities class.

Table 131 - Operations: CIM_MemoryConfigurationCapabilities

Operation Requirement Messages
Getlnstance Mandatory None
Associators Mandatory None
AssociatorNames Mandatory None
References Mandatory None
ReferenceNames Mandatory None
Enumeratelnstances Mandatory None
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Table 131 - Operations: CIM_MemoryConfigurationCapabilities

Operation Requirement Messages
EnumeratelnstanceNames Mandatory None
12.4.6 CIM_MemoryAllocationSettingData
Table 132 lists operations and requirements for CIM_MemoryAllocationSettingData.
Table 132 - Operations: CIM_MemoryAllocationSettingData
Operation Requirement Messages
Getlnsfance Mandatory None
Associptors Mandatory None
AssociptorNames Mandatory None
Referehces Mandatory None
ReferehceNames Mandatory Nonhe
Enumgratelnstances Mandatory None
EnumgratelnstanceNames Mandatory None
Delete|nstance Optional
12.4.7) CIM_ElementCapabilities
Table [133 lists operations and requirements for CIM:ElementCapabilities.
Table 133 - Operations: CIM_ElementCapabilities
Operation Requirement Messages
Getlnsjance Mandatory None
Enumgratelnstances Mandatory None
EnumgratelnstanceNames Mandatory None
12.4.8] CIM_ServiceAffectsElement
Table /134 lists operations and requirements for CIM_ServiceAffectsElement.
Table 134 - Operations: CIM_ServiceAffectsElement
Operation Requirement Messages
Getlnstaneé Mandatory None
Enumeratelnstances Mandatory None
EnumeratelnstanceNames Mandatory None
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12.4.9 CIM_ConcreteComponent

Table 135 lists operations and requirements for CIM_ConcreteComponent.

Table 135 - Operations: CIM_ConcreteComponent

Operation Requirement Messages
Getlnstance Mandatory None
Enumeratetast Mandatory Noes
EnumgratelnstanceNames Mandatory None

12.4.1p CIM_ElementAllocatedFromPool

Table [136 lists operations and requirements for CIM_ElementAllocatedFromPool

Table 136 - Operations: CIM_ElementAllocatedFromPgo|

Operation Requirement Messages
Getlnsjance Mandatory None
Enumgratelnstances Mandatory None
EnumgratelnstanceNames Mandatory None

12.4.10 CIM_HostedService

Table 137 lists operations and requirements for CIM_‘HostedService.

Table 137 - Operations: CIM_HostedService

Operation Requirement Messages
Getlnsjance Mandatory None
Enumgratelnstances Mandatory None
EnumgratelnstanceNames Mandatory None

12.4.1p CIM_ElementSettingData

Table [138 lists operations and requirements for CIM_ElementSettingData.

Table 138 - Operations: CIM_ElementSettingData

Operation Requirement Messages
Getlnsjance Mandatory None
Enumeratelnstances Mandatory None
EnumeratelnstanceNames Mandatory None
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12.4.13 CIM_ElementConformsToProfile

Table 139 lists operations and requirements for CIM_ElementConformsToProfile.

Table 139 - Operations: CIM_ElementConformsToProfile

Operation Requirement Messages
Getlnstance Mandatory None
Enumgratetrst Manrdatory Noer
EnumgratelnstanceNames Mandatory None
12.5 | Use Cases
12.5.1) Advertising Profile Conformance
Figurgl 42 shows how an instance of CIM_RegisteredProfile is used to indicate the presence¢ of a
conforming implementation of the Memory Configuration Profile and to identify instances of its ¢entral
class CIM_MemoryConfigurationService

system1:ComputerSystem

HostedService— <> ElementConformsToPrd

Name: MyHostName

,7ElementConformsTo Profile—l

file

CorffigurationServicel:MemoryConfigurationService profilel:RegisteredProfile
SystemName: MyHostName RegisteredOrganization: SNIA
SystemCreationClassName: CIM_ComputerSystem RegisteredName: Memory Configuration
Name: ConfigurationServicel Profile
RegisteredVersion: 1.0.0
Figure 42 - Use Case - Profile Registration
12.5.2] Deterfmine Support for Memory Configuration
One |of ¢« séveral possible ways to determine configuration capabilities is to enumerate
MemoryConfigurationCapabilities instances and examine the SupportedOperations attribute. |If the
desiretrconfiguratiomcapabitity s tocated—mthe—SupportedOperations—tist,the—servicenstanceoffering

this capability is located using the ElementCapabilities association. Figure 43 illustrates the case where
the MemoryConfigurationService advertises support for memory allocation.
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system1:ComputerSystem ]
’—<> ——ElementConformsToProfile
Name: MyHostName

SystemDevice

—EIementConformsToProfiIe—‘

ContigurationServicel:MemoryConfigurationService

profilel:RegisteredProfile

SystemName: MyHostName

SystemCreationClassName: CIM_ComputerSystem
Name: ConfigurationServicel

RegisteredOrganization: SNIA

RegisteredNamer Mémory Configuratjon
Profile

RegisteredVersion: 1.0.0

EIementCapabiIities]

Capabilities1:MemoryConfigurationCapabilities

InstancelD: 1
ElementName: Capabilities1
SupportedOperations: 1 (Allocation)

Figure 43 - Use Case -dMemory Configuration Capabilities

12.5.3] Determine Support for Memory Features

A clignt seeking memory resources with specific capabilities can enumerate instances of
CIM_NlemoryCapabilities. For example, if a client is looking for memory with persistent characteriptics it
can ekamine the MemoryMddes attribute looking for the persistent value. If a MemoryCapabilities
instange with the persistent capability is found the CIM_ElementCapabilities association is used to|locate
the memory resource poeot)An instance diagram for this use case is shown in Figure 44.

PrimordialMemoryPooll:ResourcePool Capabilities1:MemoryCapabilities
InktancelD: 1 InstancelD: 1
Ptimordial: true ElementName: Memory Capabilities
Capacity—1699511627776 MemoryMeodes—IH{Persistent}
Reserved: 1099511627776

ElementCapabilities

Figure 44 - Use Case - Memory Capability Discovery
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12.5.4 Determine Available Capacity

Capacity available for allocation for a given pool is determined by enumerating instances of
CIM_ResourcePool and subtracting the Reserved attribute from the Capacity attribute, as shown in
Figure 44.

12.5.5 Allocate Capacity

Clients wishing
FyConfigurationService that handles allocation requests by following
erviceAffectsElement association from the pool to the service. Once the service is locat
eFromPool method is used to request an allocation. The end result of the alloeation
rance of a CIM_VisibleMemory instance along with a CIM_MemoryAllocationSettingData indtance.
CIM_VisibleMemory instance is associated to the CIM_ResourcePool by an
IntAllocatedFromPool association. The CIM_ResourcePool.Reserved value is updated to reflgct the
on. In some cases the allocation request may require a reset or other eventto complete.
he AllocateFromPool call results in a CIM_MemoryAllocationSetting instance associated w
esourcePool until the triggering event occurs. The cases where a triggefring event is requ
n Figure 45, the completed allocation is shown in Figure 46.

Memo
CIM_S
Alloca
appea
The

Eleme|
allocat
case t
CIM_H
given

to allocate capacity from a (memory) CIM_ResourcePool can Ilocate the

the
ed the
is the

In this
th the
ired is

Settingl:MemoryAllocationSettingData

InstancelD: 1

ElementName: My Persistent Extent
Datalayout: By Four Interleave
Capacity: 1099511627776
IsPersistent: true

Element
SettingData

PrimjordialMemoryPooll:MemoryResources

ConfigurationServicel:MemoryConfigurationService

InstncelD: 1

Pripordial: true SystemCreationClassName: CIM_ComputerSystem
Capjacity: 1099511627776 SystemName: MyHostName
Resprved: 0 AllocateFromPool()

Name: ConfigurationServicel

ServiceAffectsElement
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memoryl:VisibleMemory

SystemName: MyHostName
SystemCreationClassName:
CIM_ComputerSystem
CreationClassName: CIM _VisibleMemory
DevicelD: 1

NumberOfBlocks: 2147483648

Settingl:MemoryAllocationSettingData

ChannellnterleaveSize: 7
ChannelCount: 4
ControllerinterleaveSize: 12
InstancelD: 1

PoollD: 1

ElementName: My Persistent Extent

BlgTRSTZET 512
Volatile: TRUE

ElementAllocatedFromPool

L

PrimordialMemoryPooll:ResourcePool

ElementSettingData

I‘((:'b(:'lVdLiUll. 1053951106277 70
Replication: 1
IsPersistent: true

1

IndtancelD: 1
PoplID: 1

ConfigurationServicel:MemoryConfigurationSeryi

Name: ConfigurationSefyicel

Primordial: true
Capacity: 1099511627776
Reperved: 1099511627776

SystemName: MyHostName
AllocateFromPoaol()

ServiceAffectsElement

Figure 46 - Use Case - Allocation Complete

12.5.6| Deallocate Capacity

Client$ wishing to deallocate a CIM_VisibleMemory instance first locate the pool from which
allocaled (ElementAllocatedFromPool to ResourcePool).
associated
MemofyConfigurationService). The ReturnToPool() method on the MemoryConfigurationService i
called|with a reference to the VisibleMemory instance to be deleted. As with allocate, the deallg
may rg¢quire a triggering event such as a device or system reset to take effect.

MemorConfigurationService instance

Refer to Figure 47. Secondly loca
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Figure 47 and Figure 48 depict the model before and after deallocation.

memoryl:VisibleMemory

SystemName: MyHostName

SystemCreationClassName CIM_ComputerSystem

CreationClassName: CIM_VisibleMemory

Element

Settingl:MemoryAllocationSettingData

ChannelinterleaveSize: 7
ChannelCount: 4
ControllerinterleaveSize: 12

SettingData InstancelD: 1

DEvicelD: T
NumberOfBlocks: 104857600
BlockSize: 512

Vplatile: TRUE

ElementAllocatedFromPool

PrimprdialMemoryPooll:ResourcePool

InskancelD: 1

PoglID: 1

Primordial: true

Capacity: 1099511627776
Reserved: 53687091200

PoolID: 1

ElementName: My Persistent Extent
Reservation: 53687091200
Replication: 1

IsPersistent: true

ConfigurationServicel:MemoryConfigurationSefvice

Name: ConfiguratiohServicel

SystemCreationClassName CIM_ComputerSylstem

SystemName: MyHostName
ReturnTePool()

ServiceAffectsElement

Figure 47 - Use Case - Before Deallocation

PrimordialMemoryPooll:ResourcePool

ConfigurationServicel:MemoryConfigurationSsg

rvice

IngtancelD: 1

PololID: 1

Prlmordial: true
Caljpacity: 1099511627776
Relserved: 0

Name: ConfigurationServicel
SystemCreationClassName: CIM_ComputerS
SystemName: MyHostName

ReturnToPool()

stem

ServiceAffectsElement

Figure 48 - Use Case - After Deallocation

12.5.7| Delete a Pending Request

An allpcation request that has not taken place because it requires a state transition of some kind (

system reset)” can be

MemoryAllocationSettingData instance that represents the request.

deleted by

e.d., a

using the intrinsic Deletelnstance() method on the
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