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Foreword

-7:2021(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.
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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.
Storage HBA Profile (SMI TWG Reviews).

— Fixed the version numbers on the Related Profiles to match what the profiles claim.
— Added Descriptions to the references in CIM_ProductElementComponent, CIM¢Realizes ard
CIM_SystemDevice.

— FC HBA Profile

— Removed the profile content and added text re it being Deprecated \(CORE-SMIS-SCR-000).

— Host Discovered Resources Profile

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

— Added the related profiles table to the spec.

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

— Moyed NameNamespace from LogicalDevicéto LogicalDisk to match the mof.

— Added descriptions on the References for\GIM_HostedAccessPoint and CIM_SystemDevice
— Marked the SB Multipath Management Related Profile as Deprecated (SMIS-180-Errata-
SCR0O002).

— 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
Manddtory and oneOptional).

— Added descriptions on the References for CIM_AssociatedAlarm,
CIM_ProductRhysicalComponent,

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

— Fixed the description of Dependent in CIM_ControlledBy.

— Added Key properties to the CIM_Softwareldentity CIM Element tables.

— 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 CurrentlyConsumedResjource.
— Changed ChangeableType in class CIM_MemoryAllocationSettingData to ResourceType.
— Fixed the description of Replication in class CIM_MemoryAllocationSettingData.
— Added a description for ChannelCount in class CIM_MemoryAllocationSettingData.

— Hersistent Memory Configuration Profile

— Added new material (most of profile content)te.manage NVDIMMs (SMIS-170-Drdft-
SCR00006).
— Changed diagrams approved in Core TWG3/23/15- Changed RemainingCapacity ip class
CIM_ResourcePool to Reserved.
— Changed SecurityFeatues in class-GIM_PersistentMemoryCapabilities to SecurityFeatures.

— Removed ChannelCount in class\CIM_PersistentMemoryNamespaceSettingData, sifjce it is not
in the mof and not referenceddnywhere in the profile text.

— Added three methods to-CIM_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.

|
92

B Multipath Management Profile

— Prorhoted the maturity level from DRAFT to EXPERIMENTAL for update to removeg SNIA_
clasSes and use DMTF CIM_ classes (TSG-SMIS-SCR00315.001).
~<Added reference to SMI-S Version 1.6.1 Revision 5. No content in this deprecated pfrofile SB
Multipath.

— 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. A
complete lisfing 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
version number, a release number and an update number. The current identifier for this specification is
version 1.8.0. Future publications of this specification are subject to specific constraints on the scope of

change th
backward
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pt is permissible from one publication to the next and the degree of interoper
compatibility that should be assumed between products designed to different publ
rd. The SNIA has defined three levels of change to a specification:

Revision: A major revision of the specification represents a substantial changedo/the undern
tecture of the SMI-S API. A major revision results in an increase in the version number of
r (e.g., from version 1.x.x to version 2.x.x). There is no assurance of interoperability o

compatlibility between releases with different version numbers.
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subordinate maturity levels defined for this specification,

Revision: A minor revision of the specification represents a techni¢alchange to existing cd
ent to the scope of the SMI-S API. A minor revision results in(an' increase in the releasg

ibility.
TYPOGRAPHICAL CONVENTIONS

evel

to informative and normativescontent, this specification includes guidance about th
g material that has completed a rigorous design review but has limited implem
| products. This materiak'is clearly delineated as described in the following seg
cal convention is intended to provide a sense of the maturity of the affected mater
normative content:.By recognizing the relative maturity of different sections of the st
er should be able)to make more informed decisions about the adoption and dep
brtions of the standard in a commercial product.

fication has-been structured to convey both the formal requirements and assumpt
and itssemerging implementation and deployment lifecycle. Over time, the intent
the™ specification will represent a mature and stable design, be verified by
htioh experience, assure consistent support for backward compatibility, and rely|

ability and
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ying scope
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content is assumed to sat

requirements and is referred to as “Finalized”. Since much of the evolving specification

isfy these

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
in an upcoming revision of the specification. Experimental material can advance to a higher maturity level
as soon as implementations are available. Figure 1 is a sample of the typographical convention for
Experimental content.

EXPERIMENTAL
EXperimental content appears here.

EXPERIMENTAL

Figure 1 - Experimental Maturity Level\Fag

Implemented Maturity Level

Profiles for which initial implementations have been completed are classified as “Implemented”. This
indicates that at least two different vendors have implemented the profile, including at least one provider
implementption. At this maturity level, the underlying‘architecture and modeling are stable, anld changes
in future |revisions will be limited to the correction of deficiencies identified through | additional
implementption 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 ajsample of
the typographical convention for Implemented content.

IMPLEMENTED
Implemented content.appears here.

IMPLEMENTED

Figure 2 - Implemented Maturity Level Tag

Stable Magulrity Level

Once content at the Implemented maturity level has garnered additional implementation experience, it
can be tagged at the Stable maturity level. Material at this maturity level has been implemented 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 typ
convention for Implemented content.

-7:2021(E)

ographical

STABLE
Stable content appears here.

STABLE

Figure 3 - Stable Maturity Level Tag

Finalized Maturity Level

Content that has reached the highest maturity level is referred to as “Finalized.”1n -addition tg
the requirgments for the Stable maturity level, content at the Finalized maturity.level must sol

satisfying
ly depend

upon or r
material t
definitions
comparabl
reached th
specificati
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content wi

with the other, subordinate maturity levels. Unless content in the specification is marked with
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reached the Finalized maturity level.

Deprecate

ine material that has also reached the Finalized level. If specification content depgends upon
at is not under the control of the SNIA, and therefore not\. subject to its mafurity level

then the external content is evaluated by the SNIA toNassure that it has
e level of completion, stability, and implementation experience. Should materi
is maturity level become obsolete, it may only be deprecatéd as part of a major revi
bn. A profile that has reached this maturity level~is guaranteed to preserve
ty from one minor specification revision to the next./Over time, it is hoped that all sp
| attain this maturity level. Accordingly, there is pd. special typographical convention,

cal conventions defined for the subordinateymaturity levels, it should be assumsg

d Material

Non-Expelimental material can be deprecated in a subsequent revision of the specification
identified ps “Deprecated” contain material that is obsolete and not recommended for u
developmgnt efforts. Existing and new, implementations may still use this material, but shall m
newer appfoach as soon as possible.(The maturity level of the material being deprecated deter

long it will continue to appear in the specification. Implemented content shall be retained at le
next revision of the specialization, while Stable and Finalized material shall be retained u
major revigion of the specification. Providers shall implement the deprecated elements as

appears i
elements,

Deprecate
deprecate
replaceme|

the specificatjion-in order to achieve backward compatibility. Clients may rely on ¢
ut are encouraged to use non-deprecated alternatives when possible.

sectionst are documented with a reference to the last published version to i
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backward
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st until the
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section”as normative material and to the section in the current specificatiop with the

t. Rigure 4 contains a sample of the typographical convention for deprecated conte

nt.

Content that has been deprecated appears here.

Figure 4 - Deprecated Tag
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FOREWORD

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

Management Task Force. where applicable. to create a comprehensive management model.
Parts of t}[is Standard

This standprd is subdivided in the following parts:

= Storage Management Technical Specification, Part 1 Overview, 1.8.0 Rev 4

Storage Management Technical Specification, Part 2 Common Architecture, 1.8.0rRev 4
- Storage Management Technical Specification, Part 3 Common Profiles, 1.8,0 Rev 4

- Storage Management Technical Specification, Part 4 Block Devices, 1.8:0\Rev 4

= Storage Management Technical Specification, Part 5 Filesystems, 1.8:0 Rev 4

= Storage Management Technical Specification, Part 6 Fabric, 1¢8.0 Rev 4

= Storage¢ Management Technical Specification, Part 7 Host'Elements, 1.8.0 Rev 4

= Storage Management Technical Specification, Part 8 Media Libraries, 1.8.0 Rev 4

SNIA Web [Site

Current SNJA practice is to make updates and otherinformation available through their web site at
http://www.gnia.org

SNIA Addrgss

Requests fpr interpretation, suggestions” for improvement and addenda, or defect reports are welgome. They
should be gent via the SNIA FeedbackPortal at http://www.snia.org/feedback/ or by mail to the Storage |Networking
Industry Aspociation, 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 version of the Host-based Storage portion of the Storage Management Technical Specification
includes a

"The H

This pr|

itonomous profiles:
bst Discovered Resources Profile

bfile defines the model for the storage devices presented to an operating system rannin

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

that a @
"The Fi

This pr

lient application can discover.
bre Channel HBA Profile

pfile defines the model and functions of a Fibre Channel HBA that exports block storag

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

iSCSI |

This pr

Componer
and servic

Host H

This pr
host co

hitiator Profile
bfile defines the model and functions necessary to manage an iSCSI initiator.

t profiles used by autonomous profiles to deséribe aspects of host-based storags
bs. The component profiles defined in this version of the specification include:

ardware RAID Controller Profile

bfile defines the model and functions ©f*a host-based RAID controller that exports block s
mputer system from locally attached'storage devices (internal hard drives, JBODs, etc.)

Storage HBA Profile

This pr
toaho

bfile defines the model and functions of a SAS, SATA, SPI, or Fibre Channel HBA that exp
5t computer system from a SAN device (Fibre Channel switch, array, tape library, etc.).

Disk Partition Profile

The Di
some p

SB Mu
The SH

bk Partition praofile models partition (or slice) configuration services provided by operating
latforms.

tipath-Management Profile

) on a host
Liter system

e to a host

elements

torage to a

brts storage

s5ystems on

Multipath Management Profile models paths (connections between host controllers and d

pvice ports)

for env

ronments supporting the SB (Single Byte) command protocol.

SCSI Multipath Management Profile

The SCSI Multipath Management profile models paths (connections between host controllers, device ports,

and log

ical units) for environments supporting the SCSI command protocol.
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2 Normative References

2.1 Ov

erview

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

22  Ap

Systems Management: Data Storage Management (XDSM) API - ISBN: 1-85912-190-X

DMTF DS
http://www

2.3 Re

(including any amendments) applies.

proved references

1054 Indications Profile 1.2.2
dmtf.org/sites/default/files/standards/documents/DSP1054_1.2.2.pdf

erences under development

EXPERIN

DMTF doc

DMTF DSH
http://dmtf

DMTF DSH
http://www

DMTF DSH
http://dmtf

EXPERIN

IENTAL

Uments that are works in progress.

1002, Diagnostics Profile 2.1.0
org/sites/default/files/standards/documents/DSP1002_2.4.0a.pdf

P 1071, Multi-type System Memory Profile 1.0.0
dmtf.org/sites/default/files/standards/documents/DSP1071_1.0.0.pdf

P1104, FC HBA Diagnostics Profile 1.1.0a
org/sites/default/files/standards/documents/DSP1104_1.1.0a.pdf

IENTAL

Storage M3

Storage M4

nagement Technical Specification, Part 2 Common Architecture, 1.8.0 Rev 4

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

3.1

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

General

apply.

3.2 Terms and Definitions

3.2.1

Fibre Channel

a serial 1/Q bus capable of supporting multiple protocols, including access to open system storage (FCP
protocol), access to mainframe storage (FICONTM1 protocol), and IP

3.2.2

Host Bus Adapter (HBA)

an /O adalpter that connects a host I/0 bus to a computer's memory system

3.2.3

host compjuter system

any compliter system to which disks, disk subsystems, or file servers\are attached and accgssible for
data storage and |/O.

3.24

JBOD

an acronyin for "Just a Bunch Of Disks." A cabinet or enclesure of disks

3.25

logical sis

block storg
A logical d

3.2.6
Operating

software that manages the resources: of a host computer system.

3.2.7
RAID
an Acrony
disks to dg

3.2.8
storage de
a cabinet ¢

ge on which file systems are built

sk would be formatted for a particular file system.

System (OS)

m for Redundant-Array of Independent Disks, a family of techniques for managin

liver desirable cOst, data availability, and performance characteristics to host envirg

vice epclosure
r enclosure of storage media devices.

g multiple
nments

Note 1 to entry

3.2.9
storage vo
unit of cap

lume
acity 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

Profile Name: Disk Partition (Component Profile)

Version: T6.0

Organizatjon: SNIA

Central Cllass: DiskPartitionConfigurationService

Scoping CGlass: Base Server ComputerSystem

Related Pfofiles: Not defined in this document.

4.1.2 Oyerview

This profile models partition (or slice) configuration services proyided by operating system$ on some
platforms. [Some operating systems do not use this type of partitioning. On the operating systems that do,
the operafing system disk drivers treat partitions as virtual, disks. The types of valid partitions are

determined by the operating system and the partitioning toals,

We need t

L J
(i,e., a
a nams

On oth

labels

suppor
suppor
other o
volume

Some 4

extended partitions are also a second tier with MBR partitions at each tier.

Some ¢

On sonpe platforms (e.g., Solaris, Windows), a raw_disk volume needs to be partitioned before an

Different operating systems have incampatible partitioning approaches and on-disk data structur

b consider several operating system variants related to operating system partitions

filesystem) uses it. There may be just a sihgle partition on the volume. In these platforms,
that represents an entire disk volume.ifithat disk volume has multiple partitions.

br platforms (e.g., Linux), an application resides on a partition or on the entire disk volume,

pbr partition tables). This~speécification refers to these approaches as styles. Each sty
ed by multiple operating~systems, and most operating systems support multiple styles.
ed in this profile are MBR (used on all operating systems running on X86 hardware), vtoc
berating systems with a BSD heritage), and GPT (an emerging style that supports multi-tg
S).

tyles support-multiple tiers of partitions - a partition at one tier may have sub-partitions. O

petating systems utilize two tiers of partitions with different styles at different tiers. For exa

derive

application
there is not

s (e.g disk
le may be
The styles
Solaris and
rabyte disk

n Windows,

mple, BSD-

Unix variants running on X86 platforms: the lower tier is the X86 BIOS-supported MBH

R partitions;

BSD-style slices can be installed on one of the MBR partitions.

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

or delete partitions, just adjust the properties of one of the pre-defined partitions.

Some partition styles have a fixed number of partitions (dependent on the partition type); the user can’t create

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 num

Operating s

ber.

er Boot

v . . : .
Record) styII: used on x86 PCs. This style supports four primary partitions on a disk volume|with an

optional secq
and similar t
X86 MBR pr
interfaces fo

nd-tier (extended/logical partitions). Solaris uses a style called VTOC that js\deriV
b BSD partitions. VTOC supports eight partitions. On Solaris X86, VTOC is installe
imary partition for compatibility with other x86 operating systems. GRIsis a ney

ed from
H in one
v set of

x86 64-bit environments and includes a partitioning style. Of particdlar note is that GPT

partitions can exceed the two-terabyte limit associated with other partition styles,.So many vendors are
migrating toyvards GPT as an option for supporting larger volumes. This. profile includes geparate
specialized 1ubc|asses for MBR, VTOC, and GPT partitions. Their relationship is summarized in Figure
7: "Disk Parfition Class Hierarchy".
GenericDiskPartition
DiskPartition GPTDiskPartition VTOCDiskPartition
x86 MBR-only
Figure 7 - Disk Partition Class Hierarchy

This profile includes a partition configuration service class that allows a client to create partition tables
and modify partitions. It also dncludes a partition configuration capabilities class that describes the

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

style suppor
shown in Fig

All reference|
server or sto
Deployment

ed on the system. There shall be one instance of DiskPartitionConfigurationSer,
ire 8: "DiskiRartition Class Diagram".

5 to ComputerSystem in the Disk Partition Profile implies a single instance for a ¢

Suidelines, 1.6.0 Rev 3 for information on the use of host profiles with Base Server

partition
vice, as

ustomer

fage system as defined in the Base Server Profile. See Annex A: (Informative) Hoslt Profile

brofile.
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DiskPartition DiskPartition
| ConfigurationCapabilities | ConfigurationService
PartitionStyle
ValidSubPartitionStyles

AllowsOverlap 1 | 1
PartitionTableSize .
TorMor, - HostedService
OorMore 0.1 I%IementCapabllltles | 4

ComputerSyvstem
™ Y

SystemDevice (from Base Server profile)
Installed | Installed ) SvstemDevi
PartitionTable PartitionTable SYStemDevice ystemDevice
OorMore * BasedOn
IEntireVolume::StorageExtent GenericDiskPartition OS{ Pevice_Node_for_Partition::

LogicalDisk

| BasedOn |—Logic:alDiskBasedOnPartition Q

Figure 8 - Disk Partition.Class Diagram

4.1.3 Background on X86 MBR Partitions

The termipology used in X86 partition applications is somewhat confusing and masks fthe actual
configurations. The MBR style supports two tiers of partitions; up to four partitions at the entire disk
volume tief and up to four partitions within‘each of these top-tier partitions. An MBR primary partition is a
top-tier partition that is not sub-partitioned. An MBR extended partition is a top-tier partition that is sub-
partitioned. An MBR logical partitionis 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.

ELLE

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

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

Partition Table

Logical Partition - leaf partition in second tier

C F:

>

LBA max

C:is a prin
partitions dirive letters (C:, F:, and D:) are not in alphabetical order; the assignment of drive le
Windows/[l

Figure 10
configurati
systems g

Rather thgn complicate the SMI-S model, these MBR areas are just ignored and the consum

size is
DiskPartiti
containing

Partition In

tier
DiskPartiti

partifion

Figure 9 - Disk MBR Partition Example

nary partition and F: and D: are logical partitions.that share an extended partition. Ng

OS is decoupled from the partitioning logic.

"MBR Partition Instance Diagram" is an-iftfstance diagram of the SMI-S classes des
on. Technically, the MBR/Partition tables could be considered to be small partitions
bnerally hide these sectors and treat'the effective disk volume as starting just afte

reduced by the appropriate value (the PartitionTableSize pro
bnConfigurationCapabilities)=In the SMI-S model, the InstalledPartitionTable associs
extent indicates the presence of a disk label and/or partition table. In Figure
stance Diagram”, the extent representing the entire disk volume (on the lower left) a
to the right\\each contain a partition table and are each assdg
bnConfigurationCapabilities via an InstalledPartitionTable association.

te that the
ters under

cribing this
operating
the MBR.
able block
perty of
tion to the
10: "MBR
nd the top-
ciated 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:"
Logic;IDisk Logic;IDisk
BasedOrrPartition BasedOTPartition
LogicalDisk DiskPartition DiskPartition

BasedOnPartition

T
BasedOn BasedOn—l
|

DiskPartition DiskPartition

Name = "C:"

BasedOn—‘ \—InstalledPartitionTable
’—InstalledPartitionTabIe*I

EntireVolume::StorageExtent

LBasedOn—

DiskPartition
ConfigurationCapabilitles
PartitionStyle = MBR

Figure 10 - MBR PRartition Instance Diagram

Figure 11| "MBR and VTOC Partition Instance Diagram" models a similar configuration where the one
top-tier pdrtition contains a Solaris X86“installation. In this case, the instrumentation instantiates two
instances pf DiskPartitionConfigurationCapabilities, one for the top-tier MBR partition table and one for

the vtoc partition table.
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LogicalDisk LogicalDisk LogicalDisk
— Name =" Name =
Name ="C: /dev/dsk/c0t0d0s0" "/dev/dsk/c0t0d0s1"
T T
LogicalDisk LogicalDisk
BasedOnPartition BasedOnPartition
| |
\/tocDiskPartition VtocDiskPartition
LogicalDisk
BasedOnPartition
\
BasedOn BasedOn—‘
DiskPartition DiskPartition DiskPartition
ConfigurationCapabilities
Name ="C:" PartitionStyle = vtoc
LBasedOn— BasedOn—] \—InstalledPartitionTable—‘
’—InstalledPartitionTable*I
EntireVolume::StorageExtent DiskPartition =
ConfigurationCapabilities
PartitionStyle = MBR

Figure 11 - MBR and VTOC Partition Instance Diagram

Table 1 summarizes likely values for capabilities properties and suggested Name properties pn various
operating $ystems

Table 1 - Capabilities Properties

Property X86 MBR vtoc GPT
Win Linux Solaris Solaris [X86
SPARC
Overlap Depends on true false
Allowef applications
MaxC4gpacity 2 terabytes (232 2 terabytes 264 blocks
blocks)
MaxNumberOfPartitions 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

\—InstalledPartitionTabIeQ

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 partifion) SE1.

< The NymberOfBlocks shall be the same for a LogicalDisk and its underlying partition (for example, LD1 and
P1 in the diagram).

< The SfartingAddress in the LogicalDiskBasedOnPartition associations (B1 in the diagram) |between a
LogicalPisk and its underlying partition shall'be 0. The EndingAddress in this association shall pe one less
than NdmberOfBlocks from either the L.ogicalDisk 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).

= DiskPartitionConfigurationCapabilities.PartitionTableSize shall hold the total number of blocks cgnsumed by
metadgta (volume label; ‘boot record, and partition tables) for the associated StorageExtent. For MBR and
VTOC Btyles, this is a fixed value. For GPT, this value could in theory be larger for large extent$. Separate
instances of DiskPartitionConfigurationCapabilities shall be instantiated as needed to allow differept values of
PartitionTableSize,

= The size of(maintenance tracks or cylinders shall not be included StorageExtent.NumberOfBlockg. This size
may bg included in DiskPartitionConfigurationCapabilities.PartitionTableSize.

= If DiskPartitionConfigurationCapabilities.OverlapAllowed is false, then the sum of the NumberOfBlocks
properties for all partitions 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.

37
© ISO/IEC 2021 - All rights reserved


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

ISO/IEC 24775-7:2021(E)

4.3 Su
Not define
4.4

4.4.1

pported Profiles and Packages
d in this document

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 underlying

extent is

metadata.
DiskPartiti

442 C

This methq
the startin
underlying
associated
a capabilit
using

educed hy the block size of the metadata reserved hy the p:rfifinn table and

This size is in the PartitionTableSize property of the
bnConfigurationCapabilities instance.

uint32 SetPartitionStyle (

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

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

eateOrModifyPartition

g and ending address parameters are null, the resulting partition will occupy
extent. If a the DeviceFileName parameter is non-null, a LogicalDisk instance is ¢
via LogicalDiskBasedOnPartition to the partition. The underlying extent shall be as

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

d creates a new partition if the Paftition parameter is null or modifies the partition g

es class describing the-installed partition style (partition table); this association is ¢

associated
associated

pecified. If
the entire
eated and
sociated to
stablished

38
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"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.")]
CIM_GenericDiskPartition REF Partition);
Intrinsic deLIete operation will delete the disk partition and all storage extents that are Dependent on the
disk partitipn.
4.5 Client Considerations and Recipes
45.1 Cljent Considerations
A client| discovers partition configuration support by looking for instgnces of
DiskPartitipnConfigurationService. If no service instances are available,4hen this operating syjstem does
not suppoft disk partitions and the client can assume that any LogjealDisk instance is consumable by
applicatior]s (such as volume managers or filesystems). For ©perating systems that do support
partitionini, 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 existirjg partition
configuration by following BasedOn associations between the‘extent and GenericDiskPartitionjinstances.
For eagh discovered service, there shall be one or more instances of
DiskPartitipnConfigurationCapabilities. There is exadtly: one capabilities instance per Partitign Style. If
multiple capabilities instances are discovered, theclient 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 Rgcipes
No reciped are included in this version of'the standard.
4.6 CIM Elements
4.6.1 Oyerview
Table 2 depcribes the CIM-elements for Disk Partition.
Table 2 - CIM Elements for Disk Partition
Element Name Requirement Description
4.6.2 CIM_BpasedOn/(Partition to Extent) Mandatory The disk partitions that are dependent on a sjorage
extent.
4.6.3 CIM_BasedOn (Partition to Partition) Mandatory The disk partitions that are dependent on a disk partition.
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)
39
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Table 2 - CIM Elements for Disk Partition

Sourcelnsta

ce 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_|[nstafiedPartton 1able (Capabiies 10| Mandatory | The dISK paruion capabiies for disk parutions that are

Partition) dependent on a storage extent.

4.6.14 CIM_| ogicalDisk Optional

4.6.15 CIM_| ogicalDiskBasedOnPartition (LogicalDisk to Conditional Conditional Requirement: Required if CIM_LaggicalDisk is

Partition) instantiated. The logical disks that are depenglent on a
disk partition.

4.6.16 CIM_PtorageExtent Mandatory

4.6.17 CIM_BystemDevice (System to Extent) Mandatory The storage extent managed by a Base Servr profile
computer system.

4.6.18 CIM_PystemDevice (System to LogicalDisk) Conditional Conditienal Requirement: Required if CIM_LggicalDisk is
instantiated. The logical disk that is managed by a Base
Server profile computer system.

4.6.19 CIM_BystemDevice (System to Partition) Mandatory The disk partition managed by a Base Servel profile
computer system.

4.6.20 CIM_}MTOCDiskPartition Optional

SELECT * FROM CIM_InstCreation WHERE Mandatory Partition Creation.

Sourcelnstance ISA CIM_GenericDiskPartition

SELECT * FROM CIM_lInstDeletion WHERE Mandatory Partition Deletion.

4.6.2 CIM_BasedOn (Partition-to;Extent)
Created By: Extrinsic: CreateQrModifyPartition
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatoty
Table 3 defcribes.class CIM_BasedOn (Partition to Extent).
Table 3 - SMI Referenced Properties/Methads for CIM _BasedQOn (Partition to Extent)
Properties Flags 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).

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

Properties Flags Requirement Description & Notes

StartingAddiess Mandatory

EndingAddré¢ss Mandatory

Antecedent Mandatory Reference to a CIM_GenericDiskPartition

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

4.6.4 CIM_DiskPartition
CIM_DiskRartition (MBR) is subclassed from CIM_GenericDiskPactition.

Created By: Extrinsic: CreateOrModifyPartition
Modified By: Static

Deleted By: Static

Requiremgnt: Optional

Table 5 defcribes class CIM_DiskPartition.

Table 5 - SMI Referenced Properties/Methods for CIM_DiskPartition

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CreationClassName Mandatory
DevicelD Mandatory
Name Mandatory
NumberOfBlocks Optional
NameFormat Optional
NameNamespace Optional
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

InstancelD Mandatory Shalspecity the unique fdentitier Tor an mstance or this class|within the
Implementation namespace.

ElementNanme Mandatory User friendly name.

PartitionStyle Mandatory The partition style (i.e partition table type) associated with thid capabilities
instance.

ValidSubPartitionStyles Optional Some partitions can act as a container-fopwother partitions.

MaxNumberPfPartitions Mandatory The maximum number of partitions that can be BasedOn the [Underlying
extent.

MaxCapacity Mandatory The largest partition size (in.blocks) of this style supported onf this
platform.

OverlapAlloyed Mandatory The platform supports’partitions with overlapping address ranges.

PartitionTableSize Mandatory The number-0f blocks occupied by the partition table and othgr metadata.

4.6.6 CIM_DiskPartitionConfigurationService

Created By: Static
Modified By: Static
Deleted By: Static

Requiremgnt: Mandatory

Table 7 deflcribes class CIM_DiskRartitionConfigurationService.

Table 7 - SMI Referenced Properties/Methods for CIM_DiskPartitionConfigurationServi¢e

Propertids Flags Requirement Description & Notes

CreationfClassName Mandatory

Name Mandatory

System(reationClassName Mandatory

SystemName 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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Deleted By: Static
Requirement: Mandatory

Table 8 describes class CIM_ElementCapabilities.

Table 8 - SMI Referenced Properties/Methods for CIM_ElementCapabilities

Properties Flags Requirement Description & Notes
ManagedElement Mandatory Reference to the DiskPartitionConfigurationService.
Capdbilities Mandatory Reference to the DiskPartitionConfigurationCapabilitigs.
4.6.8 CIM_ElementConformsToProfile (DiskPartitionConfigurationService to Disk”Partjtion Reg-
isteredProfile)
The CIM_ElementConformsToProfile ties DiskPartitionConfigurationService to the registered|profile for
Disk Partitjon.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 9 defcribes class CIM_ElementConformsToProfile (DiskPartitionConfigurationService to [Disk
Partition RegisteredProfile).
Table 9 - SMI Referenced Properties/Methods for CIMYElementConformsToProfile (DiskPartitionConfigura-
tionService to Disk, Partition RegisteredProfile)
Properties Flags Requirement Description & Notes
MampagedElement Mandatory A DiskPartitionConfigurationService instance that representsthe
Disk Partition.
CorjformantStandard Mandatory RegisteredProfile instance describing the Disk Partition profile.
4.6.9 CIM_GPTDiskPartition
CIM_GPTDiskPartition (GPT) is subclassed from CIM_GenericDiskPartition.
Created BY: Extrinsic: CreateOrModifyPartition
Modified By: Static
Deleted By: Static
Requirement: 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
GenericDiskPartition is used for subclassing the various partition styles, including MBR, GRT, and VTOC.

Created BY: Extrinsic: CreateOrModifyPartition
Modified By: Static

Deleted By: Static

Requiremgnt: Mandatory

Table 11 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

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: 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
Dependeft Nanaatory ReTerence 10 a CIM_Storageextent
Antecedgnt Mandatory Reference to a CIM_DiskPartitionConfigurationCapabilitie

4.6.13 CIM_InstalledPartitionTable (Capabilities to Partition)

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

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

Table 14 1 SMI Referenced Properties/Methods for CIM_InstalledPartitionTable (Capabilities to [Partition)

Properties Flags Requirement Description & Notes
Dependent Mandatory Réference to a CIM_GenericDiskPartition
Anteceden Mandatory Reference to a CIM_DiskPartitionConfigurationCapabilities

4.6.14 CIM_LogicalDisk

Created By: Extrinsic: CreateOrModifyPartition
Modified By: Static

Deleted By: Static

Requiremgnt: Optional

Table 15 describes elass 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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4.6.15 CI

Table 15 - SMI Referenced Properties/Methods for CIM_LogicalDisk

Properties Flags Requirement Description & Notes
OperationalStatus Mandatory
NumberOfBlocks Optional

M_LogicalDiskBasedOnPartition (LogicalDisk to Partition)

Created By: Extrinsic: CreateOrModifyPartition

Modified

sk to Parti-

yStatic
Deleted By: Static
Requiremgnt: Required in CIM_LogicalDisk is instantiated.
Table 16 describes class CIM_LogicalDiskBasedOnPartition (LogicalDisk to Partitian).
Table 16 - $MI Referenced Properties/Methods for CIM_LogicalDiskBasedOnPartition (LogicalDi
tion)
Propé¢rties Flags Requirement Description & Notes
StartingAddress Mandatory Shall be 0.
EndingAddress Mandatory Shall be ghe less than NumberOfBlocks from either the
LogicalDisk or Partition.
Dependent Mandatory Reference to CIM_LogicalDisk
Anteg¢edent Mandatory Reference to CIM_GenericDiskPartition
4.6.16 CIM_StorageExtent
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 17 describes class €M _StorageExtent.
Table17 - SMI Referenced Properties/Methods for CIM_StorageExtent
Propetties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SYsSIeITINGITIe WVidnuadiory
CreationClassName Mandatory
DevicelD Mandatory
Name Mandatory
OperationalStatus Mandatory
NumberOfBlocks Optional
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M_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
GroupComppnent Mandatory Reference to the ComputerSystem in Base Server.
PartComponjent Mandatory
4.6.18 CIM_SystemDevice (System to LogicalDisk)
Created BY: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Required in CIM_LogicalDisk is instantiated.
Table 19 describes class CIM_SystemDevice (System to [ogicalDisk).
Tablg¢ 19 - SMI Referenced Properties/Methods for CIM_SystemDevice (System to LogicalDisk)
Properties Flags Requirement Description & Notes
GroupComppnent Mandatory Reference to the ComputerSystem in Base Server.
PartComponent Mandatory Reference to CIM_LogicalDisk
4.6.19 CIM_SystemDevice (System to Partition)
Created BY: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 20 drscribes class CIM_SystemDevice (System to Partition).
TabTe 20 - SMT Referenced Properties/Methods for CIM_SysiembDevice (System 1o 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

© ISO/IEC 2021 - All rights reserved
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y: 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
SystemcCreationCrassName NVandatory
SystemName Mandatory
CreationClassName Mandatory
DevicelD Mandatory
Name Mandatory
NumberOfBlocks Optional
AsciiLabel Optional
Flags Optional
Tag Optional

EXPERIMENTAL
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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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6 Storag

e HBA Profile

6.1 Synopsis

Profile Name: Storage HBA (Component Profile)

Version: 1

Organizat

.6.1

or—SNIA

Central ClI
Scoping ¢
Related P

ass: PortController

lass: ComputerSystem

ofiles: Table 22 describes the related profiles for Storage HBA.

Table 22 - Related Profiles for Storage HBA

Profile Narpe Organization Version Requirement Description
Software Ipventory SNIA 1.0.0 Mandatory
Software Update DMTF 1.0.0 Optional
Physical Agset DMTF 1.0.2 Optional
FC HBA Djagnostics DMTF 1.1.0a Optignal See DSP1104, version 1.1.0a
Diagnostic{Job Control DMTF 1.0.0b Conditional Conditional requirement: Requirefd if the FC
HBA Diagnostics profile is suppofted. See
DSP1119, version 1.1.0b
Indications] DMTF 1.2.2 Mandatory See DSP1054, version 1.2.2
SAS Initiatpr Ports SNIA 1.7.0 Support for at Conditional requirement: Requiref if the FC
least one is HBA Diagnostics profile is supported.
mandatory.
FC Initiatoq Ports SNIA 1.7.0 Conditional requirement: Requirefd if the FC
HBA Diagnostics profile is supported.
FCoE Initigtor Ports SNIA 1.7.0 Conditional requirement: Requiref if the FC
HBA Diagnostics profile is suppofted.
6.2 Depcription
The Storage HBA Profile represents the manageable elements of an HBA and optionally, the storage cpnnected to
it. An HBA ¢an bejconnected to disks contained within a server's internal drive cage or an external drive enclosure
or array. The\profile does not include enclosure management of storage devices connected to the HBA. Storage

device enclosure management is performed via the Storage Enclosure Profile.

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

© ISO/IEC 2021 - All rights reserved
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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
ComputerSystem (from a referencing profile) using the SystemDevice association. The PortController
shall also be associated to Product using the ProductElementComponent association; properties of

.l 4 s Lo ) LIRA £ n ] |
PrOdUCt pl VvVIUT TTTTOTTITatult avuUudtl U1 TTDAS TThdiutiauiturct aru 1mmouuct.

6.3.3.1 HhysicalPackage Requirements

When the finstrumentation is representing a physical HBA (as opposed to virtual HBA in a gyest virtual
machine), |PortController shall be associated to PhyscialPackge (or a subclass suchyas Card)| as shown
in Figure 13. Physical Package shall be associated to PortController via Realizes and Product via
ProductPhlyscialComponent.If the instrumentation is running in a guest virtual machine and rejpresenting
a virtual HBA, PhyscialPackge, Realizes, and ProductPhysicalComponent,shall not be instanfiated. See
6.3.12 for pdditional virtual system considerations.

Computer System

(referencing profile)

Product

SystemDevice
ProductElement

Component
PortController
ProductPhysicalComponent
(from Physcial Asset)
Realizes PhysicalPackage
ControlledBYy (from Physcial Asset)
Only for physical HBAs

LogicalPort

(See Initiator Ports
Profile)

Figure 13 - Model Overview

6.3.4 CIM_Computersysiem

In Storage HBA, the ComputerSystem Class in the diagrams represents the host containing 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 |

L |

Computer System Element i RegisteredProfile I
Conforms | |

(refe¢rencing profile To | (referencing profile) [
Profile I :

| |

SystemDevice | ReferencedProfile :

| | |

1 |

PortController Element ' RegisteredProfile |
Conforms ! I

(Se¢ Referencing To i Storage HBA |
Proiile) Profile | I
I

e e e e ] -

Figure 14 - Profile Registtation Profile

6.3.6 Generic Initiator Ports Profile

6.3.6.1 Qverview

The Storage HBA Profile utilizes specializations of the Generic Initiator Ports Profile to mode| the back-
end ports ¢f the HBA that are connected<te the storage managed by the HBA.

6.3.6.2 {IM_LogicalPort

CIM_LogidalPort is defined in initiator port profiles and represents the logical transport port on the back-
end of the| HBA that is connécied to the storage. This storage could be a drive cage housed|inside the
host or a storage device enelosure, like a JBOD. The LogicalPort class is intended to model the transport
for storagg 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.| Thus, the
instance of this class shall be sub-classed to SPIPort, SASPort, FCPort or ATAPort dependfing on the
subclass [hat best represents the transport type the HBA supports for the backend [port. The
implementption.shall not instantiate LogicalPort.

6.3.6.3 CIM_ProtocolEndpoint

The ProtocolEndpoint class represents both ends of the logical data path between the HBA and storage
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

6.3.7.1

Overview

Software Inventory Profile

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.

6.3.7.2

Physical HBA Considerations

The implementation shall use the Software Inventory Profile to model the firmware for the HBA. The

Softwareld
Classificat
running on

If the HBA
the Softw4
the driver

entity instance representing the driver software shall include 10 (Firmwar
ons property. In the context of this profile, “Firmware” refers to firmware jnastal
the HBA itself.

has a separate entity for the BIOS or FCode from the firmware, the implémentatio
re Inventory Profile to represent the BIOS/FCode. The Softwareldentity\instance re
software shall include 11 (BIOS/FCode) in the Classifications property. In the con

profile, “B
Typically,

The imple
with the H

|

OS/FCode” refers to BIOS/FCode extensions installed in and running on the
ese extensions are related to boot support.

entation shall use the Software Inventory Profile to model_the driver software that
BA. As used here, the term “Driver” applies to software (or-firmware) installed in the
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If the HBA is installed in a general purpose system-that does not have something called drivers (f

nainframe OSes), then the Driver Softwareldentity in this profile models the OS compor
support for the HBA.

BA is installed in a hypervisor and the hypervisor implementation is considered firmware
then the Driver Softwareldentity fepresents the subset of that firmware which enables sup

ases, the driver is ah. embedded component of the OS (or RTOS or firmware)
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with the versipn-information from the OS.
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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 T

| Software Inventory Profile |

| Softwareldentity |

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

| |

I

InstalledSoftwareldentity ElementSoftwareldentity

L

| |

Softwareldentity
_r_

Classifications][] : {10(Firmware)}

Softwareldehtity

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

Figure 15 - Software Inventory Profile in Storage HBA

6.3.8 Saftware Update Profile

The impleentation may optionally use the DMTF Software Update Profile to provide an interface for
updating HBA software or _firmware.

6.3.9 HBA Hot Swap-:Events

The implementation may optionally support asynchronous notification of HBA inserts and remqvals using
the InstCrgation'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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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

I
I
I
I
|
I
I
I
I
I Chassis
I
I
I
I
I
I
I
I
I
I

ConnectorOnPackage Card
PackageType : 12(Mgdule/Card)
Slot
PackagelnConnector Realizes
!
PortController
|
I
L - e e = -

Figure 16 - HBA Card with'Physical Classes

6.3.11 Meodeling Attached Disk, Tape, and Ofatical Drives

Attached devices may be modeled using thé-optional remote elements model in 13.3.2 Rempte Device
Models.

6.3.12 Viftual System Considerations

In the “usyal” configuration without’any system virtualization, the instrumentation is directly working with
physical HBAs which are notshared with guest virtual machines (VMs). In this case, PhysicalPpckage (or
a subclassg) is mandatory as described in 6.3.3.1.

In a virtual system configuration, the requirements differ for the hypervisor and guest VMs.
= In a hypervisor,_context, PhysicalPackage (or a subclass) is mandatory as described in 6.3.3.1

< In a guest'VVM, PhysicalPackage shall not be instantiated.

A future version of this profile will reference emerging proiiles that define how virtual HBAS are allocated
and mapped to physical HBAs.

6.3.13 Fibre Channel HBAs

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

56
© ISO/IEC 2021 - All rights reserved


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

ISO/IEC 24775

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

-7:2021(E)

EXPERIMENTAL

6.3.14 FC HBA Diagnostics Profile

The FC HBA Diagnastics Profile is a DMTFE profile that supports diagnaostic tests on fibre channel HBAs.
Support fof the profile would only occur if the Storage HBA supports fibre channel ports and lis joptional in
any case. [The diagnostic tests supported include an Echo and Ping test for testing access |to storage
devices, ag well as tests on the HBA itself.
When the FC HBA Diagnostics Profile is supported, there will bey an ingtance of
CIM_FCHBADiagnosticTest associated (via CIM_HostedService) to the Base| Server system. That
diagnostic| test instance will have a CIM_AvailableDiagnosticService association to the Stqrage HBA
PortContrqller.
EXPERIMENTAL
6.4 Methods of the Profile
6.4.1 Oyerview
This sectign details the requirements for supporting intrinsic operations and extrinsic methods for the CIM
elements defined by this profile.
6.4.2 Profile Conventions for Operations
Table 23 ligts 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
Associators Unspecified None
_AssociatorNames Unspecified None
References Unspecified None
ReferenceNames Unspecified None
Enumeratelnstances Unspecified None
EnumeratelnstanceNames Unspecified None
6.5 Usp Cases
Not definef in this document
6.6 CIM Elements
6.6.1 Oyerview
Table 25 describes the CIM elements for Storage HBA.
Table 25 - CIM Elements for Storage HBA
Elemenf Name Requirement Description
6.6.2 C‘M_ControlledBy Mandatory Associates PortController and LogicalPort.
6.6.3 CIM_PortControIIer Mandatory Represents the logical aspects of the HBA.
Associated to RegisteredProfile.
6.6.4 C‘M_Product Mandatory
6.6.5 C‘M_ProductEIementComponent Mandatory
6.6.6 CIM_Realizes Optional
6.6.7 CIM_SystemDevice Mandatory Associates System to PortController.
SELECT * FROM CIM InstCreation WHERE Optional PortController (HBA) Creation. See6.3.9 HBA Hot
SourcelpstancedSA CIM_PortController Swap Events.
SELECT *EROM CIM_InstDeletion WHERE Optional PortController (HBA) Removal. See6.3.9 HBA Hot
Sourcelnstance ISA CIM PartController Swap Fvents
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 Cll\/I_ControIIed By

Associateg PortController and LogicalPort.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 26 describes class CIM_ControlledBy.
Table 26 - SMI Referenced Properties/Methodsfor CIM_ControlledBy
Propefties Flags Requirement Description & Notes
DevicgNumber Optional The'number of the port, relative to the PortController. This is
sometimes referred to as the bus number.
Deperjdent Mandatory Reference to LogicalPort.
Antecgdent Mandatory Reference to PortController.
6.6.3 CIM_PortController
Representp the logical aspects of(the HBA.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Shall be| associated to RegisteredProfile using ElementConformsToProfile association. The
RegisteredProfite instance shall have RegisteredName set to 'Storage HBA', RegisteredOrgarization set
to 'SNIA', and"RegisteredVersion setto '1.6 1"
Table 27 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

Requirement: Mandatory
Table 28 dstribesthassCvt—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

Requiremgnt: Mandatory

Table 29 describes class CIM_ProductElementComponent.

Table 29 - SMI Referenced Propertieés/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
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnti/Optional

Table 30 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 31 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_PaortCentroller

EXPERIMENTAL
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7 Host Discovered Resources Profile

7.1 Description

7.1.1 Synopsis

Profile Name: Host Discovered Resources (Component Profile)

Version: 70
Organizatjon: SNIA
Central Cllass: LogicalDevice
Scoping Glass: Base Server ComputerSystem
Related Pfofiles: Table 32 describes the related profiles for HostDiscoveredResources.
Table 32 - Related Profiles for HostDiscoveredResources

Profile Narhe Organization Version Requirement Description

SCSI Multipath SNIA 1.6.0 Optional

Managemegnt

SB Multipath Management | SNIA 1.0.0 Optignal Deprecated

Disk Partitipn SNIA 1.6.0 Optional

Launch In Context DMTF 1.0.0 Optional

Inidicationg DMTF 1.2.2 Mandatory See DSP1054, version 1.2.2
7.1.2 Oyerview
The Host [Discovered Resourges Profile allows a client application to discover the storage hardware
resources |attached to a host\system, the logical storage resources available through the Op, and the
relationship between th€se hardware and logical resources. The hardware resources in¢lude host
adapters gnd storage .devices. The logical resources include the OS special files that represgnt storage
devices. Inp some caSes, there is a one-to-one relationship between the logical and physical device. But
multipath 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)

ARaW Partitioned II\_/IogicaI VoBllumke Non-
cCcess anager Bloc Block
Block Block Storage Storage St
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

Applicatiops and Logical Volume Manager are consumers of Host Discovered Resources. THe diagram
depicts hgw an application can~use Logical Volume Manager resources or use Host [Discovered
Resourceq directly. For example, a server may have some filesystems using LVM volumes|and some
filesystem$ using OS volumes.

The blocks at the bottom.of the diagram represent resources (HBAs and target devices) for| which the
Host Discovered Resources Profile provides a host view. Note that interconnect elements bgtween the
HBAs and |target deviCes are not part of the Host Discovered Resources Profile.

The Host Discovered Resources Profile provides a minimal amount of information about the giscovered
hardware fesources; this includes the connect|V|ty and correlatable IDs. The Host Dlscovered Resources
Profile does : C C . okt-resident
elements like FC HBAs |SCSI |n|t|ators and Loglcal Volume Managers have separate profiles. The
correlatable IDs exposed by The Host Discovered Resources Profile allow an application to 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. GenericDiskPartition represents a partition or slice of a disk as supported

directly by

the OS. StorageVolume represents disks or virtual volumes exported from disk arrays and

virtualizers
other class
disks.

Note that
also expo

in the array or virtualizer profiles. StorageExtent represents disk extents that.d
es; these will be intermediate extents that are neither consumed volumes nor expof

| ogical Volume Managers are described in a separate profile. Logical Melume Man
be partitions, but these are independent of partitions integrated inte, some OSes,

Discovered Resources Profile just addresses OS partitions.

To make it
instances

easier for clients of this profile, all consumable storage exported.by this profile are n
bf LogicalDisk.

The functipnality of host resources discovery is broken into three areas:

Disk p4g

Dlscov

7.1.4 Di

This profil
command
SCSIProto
command

The Host
SCSI, or i
those cont
included in

The correl
by the hg

rtition discovery and management - see 4 Disk Partition Profile.

Multipath Management - see 10 SCSI Multipath Management/Profile.

pry of Hardware Resouces - see 7.1.4.

scovered Hardware Resources

le presents a view of discoveredgresources with a common model based on t

sets used in 1/O devices - -SCSI, ATA, or SB. Ports are modeled as ins
colEndpoint, ATAProtocolEndpoint, or SBProtocolEndpoint - representing the U
set(s) used with the port.

Discovered Resource PRrofile could be implemented using standard APIs (such a
SCSI| API) to createna generic model of the host-storage controllers and storage 3
rollers. The modehincludes elements also exposed by HBA and storage agents; the
these other profjtes. A client uses correlatable IDs to equate objects from different

htable IDsAorlogical units (LogicalDisk, StorageExtent, TapeDrive) are the identifier
sting qperating system (see Storage Management Technical Specification, Part

Architectur¢, 1.8.0-Rev 4, 7 Correlatable and Durable Names, 7.6.6 "Operating System Device |

the name

Feguirements for OS names of disk logical units). An implementation of this profile

-

provide th

b correlatable names associated with the underlying devices. The requirements s

o fit these
ted logical

pgers may
The Host

hodeled as

e various
tances of
se of the

b

5 an HBA,
ttached to
details are
hgents.

5 assighed
P Common
Names" for
shall also
ecified 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" applies, but instead of using the Name
and NameNamespace properties, the information is contained in the Otherldentifyinglnfo 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 18: "Host Discovered Resources Class Diagram" is a class diagram for Host Discovered

Resources. SCSIProtocolEndpoint represents the SCSI logical port,

either initiator or target. The

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

ComputerSystem ——SystemDevice

(fromh Base Server profile)

\
HostedAccessPoint
1

Target:
SCSIProtocolEndpoirt

HostedAccessPoint

SCSillinitiatorTaggetLogicalUnitPath

S¢SIProtocolEndpoint

Initiator: LogicalDevice

|

LogicalDisk StorageExtent TapeDrive

SCSIArbitrary

LogicalUnit

Figure 18 - Host Discovered Resources Class Diagram

The initiatpr ProtocolEndpoint and.:€ach target ProtocolEndpoint and LogicalDevice are asspciated by

SCSlInitiajorTargetLogicalUnitPath.

Consider g few concrete cases)Figure 19: "Single SPI Disk Model" depicts the model for a single parallel
SCSI disk| In general, Host APIs cannot differentiate a “real” disk from a virtual disk as exgosed by a

RAID contfoller, so the StoerageExtent subclass of LogicalDevice is used.

\
/

ComputerSystem >———————————SystemDevice

(from Base Server profile) ‘

HostedAccessPoint
|

Target:
HostedAccessPoint SCSIProtocolEndpoin t

InitiatorTargeflLogicalUnitPath

Initiator:
SCSIProtocolEndpoint

StorageExtent

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 SystembDevi

(from Base Server profile)

1
HostedAccessPoint
1

Target:
HodtedAccesspoint LUV TULIULUUILTTUPUITIU
SCSilInitigtorTaggetLogicalUnitPath
Initiator: StorageExtent
SCSIProtocolEndpoint
SCSlInitiatorTargetLogicalUnitPath
\ StorageExtent
getLogicalUnitPath
StorageExtent

Figure 20 - Three FCP Logical Unit Instance Diagram
The Multigath Profile describes more complicated multipath configurations. See Figure 40: {Four Path
Instance Qiagram".

Model for|ATA Protocol Resources

The model[ for ATA, shown in Figure;21, uses a ConnectivityCollection of ATAProtocolEndpoint

o

ComputerSystem 1 Hoste_d —*I' ConnectivityCollection
Collection

(from Base Server profile)

‘ 1 1 J
————SystemDevic Hosted MemberOfCollection MemberOfCollection|

; AccessPoint .
DeviceSAP ‘ HostedAccessPoml—‘
| —— T — *
1 IIII}JIUIIICIIlalIUII I 1 1
LogicalPort Local Initiator : Remote Port :
ATAProtocolEndpoint ATAProtocolEndpoint

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.

CompluterSystem SystemDeviece

(from Basg Server profile) ‘

HostedAccessPoint
|

Target:
SBProtocolEndpoint

MemberOfCoIIection—é
SBlnitiatorTargetLogicalUnitPath

Initiator: SB Device; CU Image:
SBProfocolEndpoint LogicalDetiee Logicallbevice

HostedAccessPoint

Figure 22 - SB Host Discoveted Resources

Associatimg Hardware and OS Devices
There are fwo variations for disks and virtual disks_>configurations with or without disk partitiops.

1)  With po partitions, each discovered (virtual)djsk is modeled as LogicalDisk

2)  With fisk partitions, each partition exposed to an application or LVM is modeled as LogicalDisk. Any
disk (or intermediate partition) that contains partitions is modeled as StorageExtent. DiskPartition
instances are modeled betweenithe StorageExtents and LogicalDisks. For more details, §ee 4 Disk
Partifion Profile. The requiremeént for disk partitions is reflected by the presence of DiskPartition-
ConfigurationCapabilitiess

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

7.2 Heplth and Eault Management Considerations

Not definefl in thistdocument

7.3 Capcading Considerations

Not definetHnthisdocument

7.4 Extrinsic Methods of the Profile
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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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.

OtherCon

nectionType - 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 this parameter is null and connection is specified, all initiators of that connection type are
scanned. If this parameter and ConnectionType are null, all targets on all system initiators are probed.

Targets - ftist of mames—orrmumbers—for targets—Hhese—shoutd—be formmatted—tormmatch—the ppropriate
connectior) type. For example, PortWWNs would be specified for Fibre Channel targets.
LogicalUnits - A list of SCSI logical unit numbers representing logical units hosted,on the targets
specified ip the Targets argument.
ScsiScan() support is optional. Support for ScsiScan() can be determined based“an‘the inclusign of “SCSI
Scan” in the SupportedAsynchronousActions array in StorageConfigurationCapabilities.
7.5 Usp Cases
Not definef in this document
7.6 CIM Elements
7.6.1 Oyerview
Table 33 describes the CIM elements for Host Discovered Resources.
Table 33 - CIM Elements forzHost Discovered Resources
Element Name Requirement Description
7.6.2 CIM_AJTAlnitiatorTargetLogicalUnitPath Optional Associates initiator and target ATAProtocolErdpoints to a
logical unit.
7.6.3 CIM_ATAProtocolEndpoint Optional
7.6.4 CIM_EJementConformsToProfile (LogicalDevice to Mandatory Ties the LogicalDevice to the registered profile for Host
Host Discovéred Resources RegisteredProfile) Discovered Resources.
7.6.5 CIM_HostedAccessPoint Mandatory This association links all ProtocolEndpoints t¢ the Base
Server profile computer system.
7.6.6 CIM_LpgicalDevice (LagicalDevice) Mandatory Represents a block logical unit that is exposgd to
applications such as file systems without beirjg
partitioned.
7.6.7 CIM_LpgicalDisk (LogicalDevice) Optional Represents a block logical unit that is exposgd to
applications such as file systems without being
palt;‘l;ullcd.
7.6.8 CIM_SCSiIArbitraryLogicalUnit (LogicalDevice) Optional A SCSI Logical Unit that exists only for management.
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

SELECT * FROM CIM_InstCreation WHERE
Sourcelnstance ISA

Mandatory

Path creation.

CIM_SCSIIn

tiatorTargetLogicalUnitPath

Sourcelnsta
CIM_SCSlIn

SELECT * FROM CIM_InstDeletion WHERE

ce ISA
tiatorTargetLogicalUnitPath

Mandatory

Path deletion.

SELECT*F
Sourcelnsta
CIM_SCSlin|
Sourcelnsta
:State <>

Previouslns{
h::State

ROM CIM_InstModification WHERE

ce ISA

tiatorTargetLogicalUnitPath AND
ce.CIM_SCSilInitiatorTargetLogicalUnitPath:

Bnce.CIM_SCSlInitiatorTargetLogicalUnitPat

Mandatory

CQL -Path State change.

SELECT*F
Sourcelnsta
CIM_SCSlin|
Sourcelnsta
:Administrati
Previousinst]
h::Administr3

ROM CIM_InstModification WHERE

ce ISA

tiatorTargetLogicalUnitPath AND
ce.CIM_SCSilInitiatorTargetLogicalUnitPath:
veWeight <>
bnce.CIM_SCSilInitiatorTargetLogicalUnitPat
htiveWeight

Mandatory

CQL&Path AdminsitrativeWeight change.

SELECT*F
Sourcelnsta
CIM_SCSlin|
Sourcelnsta
:Administrati
Previouslnst
h::Administr3

ROM CIM_InstModification WHERE

ce ISA

tiatorTargetLogicalUnitPath AND
ce.CIM_SCSilInitiatorTargetLogicalUnitPath:
veOverride <>
bnce.CIM_SCSilInitiatorTargetLogicalUnitPat
tiveOverride

Mandatory

CQL -Path AdministrativeOverride change.

7.6.2 CIM_ATAInitiatorTargetLogicalUnitPath

Created B
Modified B
Deleted By
Requirems

. Static
y: Static
. Static
nt: Optional

Table 34 d

seribes class CIM _ATAlnitiatorTargetl agicalUnitPath

Table 34 - SMI Referenced Properties/Methods for CIM_ATAlInitiatorTargetLogicalUnitPath

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.
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7.6.3 CIM_ATAProtocolEndpoint
Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Optional
Table 35 describes class CIM_ATAProtocolEndpoint.
Table 35 - SMI Referenced Properties/Methods for CIM_ATAProtocolEndpoint
PTOpertes Frags Requirement Description & NOtes
BystemCreationClassName Mandatory
BystemName Mandatory
CreationClassName Mandatory
Name C Mandatory
ProtocollFType Mandatory
ConnectionType Mandatory
Role Mandatory
7.6.4 CIM_ElementConformsToProfile (LogicalDevice to‘Host Discovered Resources Rgegistered-
Profile)
The CIM_ElementConformsToProfile ties LogicalDevice to the registered profile for Host Discovered
Resources.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 36 describes class CIM_ElementConformsToProfile (LogicalDevice to Host Discovered Resources
RegisteredProfile).
Table 36 - BMI Referenced.Properties/Methods for CIM_ElementConformsToProfile (LogicalDevice to Host
Discovered Resources RegisteredProfile)
Properties Flags Requirement Description & Notes
ManagedElgment Mandatory A LogicalDevice instance that represents the Host Discovereq Resources.
Conformant$tardard Mandatery RegisteredProfile-instance-deseribing-the-Hest-Biscovered-Resources
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)
Created By: Static

Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 38 d

escribes class CIM_LogicalDevice (LogicalDevice).

fable 38 - SMI Referenced Properties/Methods for CIM_LogicalDevice (LogicalDevice

Propertles Flags Requirement Description & Netes
System[CreationClassName Mandatory
SystemName Mandatory
CreatiopClassName Mandatory
Devicelp Mandatory Opaque identifer.
ElementName Mandatory User-friendly name.
Name C Mandatery OS device name.
OtherldentifyingInfo C Mandatory The correlatable ID of the underlying logical unit.
Identify{ngDescriptions C Mandatory
OperatipnalStatus Mandatory

7.6.7 CIM_LogicalDisk-(LogicalDevice)

Created By: Static

Modified By: Static
Deleted By: Statie
Requiremgnt’ Optional

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

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

OperationalStatus Mandatory

7.6.8 CIM_SCSIArbitraryLogicalUnit (LogicalDevice)

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 40 describes class CIM_SCSIArbitraryLogicalUnit (LogicalDevice).

Table 40 - SMI Referenced Properties/Methods for CIM/SCSIArbitraryLogicalUnit (LogicalDevice)

Propgrties Flags Requirement Description & Notes
SystgmCreationClassName Mandatary.

SystgmName Mandatory

CreatjonClassName Mandatory

DevidelD Mandatory Opaque identifer.

ElementName Mandatory User-friendly name.

Namg C Mandatory OS device name.

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

OperationalStatus Mandatory

7.6.9 CIM<{SCSIlInitiatorTargetLogicalUnitPath
Created By: Static

Modified By: Static

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

AdministrativeOverride Mandatory

LogicplUnit Mandatory A reference to a LogicalDevice.

Initiatpr Mandatory A reference to the initiator CIM_SCSIProtocolEndpoint
Target Mandatory A reference to the target CIM_SCSIPratocolEndpoint.

7.6.10 CIM_SCSIProtocolEndpoint

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 42 describes class CIM_SCSIProtocolEndpoint.

Table 42 - SMI Referenced Properties/Méthods for CIM_SCSIProtocolEndpoint

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

Name C Mandatory

ProtocollFType Mandatory Shall be 1 (Other).
ConnectionType Mandatory

Role Mandatory

7.6.11 CIM_StorageExtent (LogicalDevice)

Created By:\Static

Modified By: Static
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.

ElemeptName Mandatory User-friendly name.

Name C Mandatory OS device name.

Namelormat C Mandatory Shall be 12 (OS Device Name).
NamelNamespace C Mandatory Shall be 8 (OS Device NameSpace).
Otherlgientifyinglnfo C Mandatory The correlatable ID of the.underlying logical unit.
IdentifyingDescriptions C Mandatory

OperafionalStatus Mandatory

7.6.12 CIM_SystemDevice

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 44 describes class CIM_SystemDevice.

Table 44 - SMI Referenced Properties/Methods for CIM_SystemDevice

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

7.6.13 CIM_TapeDrive (LogicalDevice)

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

OpetationalStatus Mandatory

7.6.14 CIM_SBinitiatorTargetLogicalUnitPath

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 46 describes class CIM_SBInitiatorTargetLogicalUnitPath.

Table 46 - SMI Referenced Properties/Methods fot _CIM_SBInitiatorTargetLogicalUnitPath

Properties Flags Requirement Descfiption & Notes

OSDeviceNgme Optional

UsePreferregiPath Optional Boolean indicating whether preferred path processing is required.

PreferredPath Optional Boolean indicating whiether this is a preferred path.

PathGroupState Optianal One of 'Unknown, 'Path grouping not supported’,'Reset', 'Grojiped',
'Ungrouped'.

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

PathGroupllQ Optional String containing the ID from the OS, only valid if PathGroupState is
Grouped.

LogicalUnit Mandatory A reference to a LogicalDevice.

Initiator Mandatory A reference to the initiator CIM_SBProtocolEndpoint.

Target Mandatory A reference to the target CIM_SBProtocolEndpoint.

7.6.15 CIM_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
JonnectionType 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)

Version: 1.7.0
Organizatje-r—ShIA
Central Cllass: ComputerSystem
Scoping Glass: ComputerSystem
Related Pfofiles: Table 48 describes the related profiles for Host Hardware RAID 'Controller.
Table 48 - Related Profiles for Host Hardware RAID Controller
Profile Name Organization Version Requirement Description
Physical| Asset DMTF 1.0.2 Mandatory
Block Services SNIA 1.8.0 Mandatory
Disk Dripe Lite SNIA 1.7.0 Optional
Softwarg Inventory SNIA 1.0.0 Mandatory Experimental.
Softwarg Update DMTF 1.0.0 Optional
Extent Gomposition SNIA 1.7.0 Optional
Disk Spgring SNIA 1.7.0 Optional
DA Target Ports SNIA 140 Mandatory
Erasure| SNIA 1.7.0 Optional Experimental.
Copy S¢rvices SNIA 1.5.0 Optional Deprecated
Replicafion Services SNIA 1.7.0 Optional
Storage|Enclosure SNIA 1.7.0 Optional Model for External Disk Enclogures.
Thin Prgvisioning SNIA 1.7.0 Optional
Block S{orage Views SNIA 1.7.0 Optional
FC Initigtor Ports SNIA 1.7.0 Support for at
least one is
SAS Inifiatof 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.

Figure 23, “Host Hardware RAID Controller Package Diagram” shows the relationship between the Host

Hardware RAIBPrefite-and-itstkey-compoenentprofites:
l PortC
ortController — ﬁ
) Realizes
Base Server SystemDevice __| Controller
Physical Asset (DMTI)
| | System Logicalldentity Computer
Component | | SystemPackage
Softward Inventory Element |
Software Computer System
Indentity SystemDevice DA A
SystemDevice ICOMFOHGI’ HostédService — ort
| T
| Hosted
ostedAccessPoint AccessPoint
SystemDevice
l 5
Initiator Forts (e.g. SAS) Profile Disk Drive Lite Block Services Disk Yparing
| . : | | 1
DeviceSAPImplementation ConcreteComponent ConcreteComponent
Indicatiqn Erasure Thin Provisioning Copy Services Extent Com|position
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 instange, it is a
componen prnfiln, intended to be referenced hy a cnparnfn prnfiln mnrlnling the host system that

contains the RAID controller. In most cases, the Base Server Profile (see Storage Management Technical
Specification, Part 3 Common Profiles, 1.8.0 Rev 4 30 Base Server Profile). will be the referencing profile.
The ComputerSystems from the Host Hardware RAID Controller Profile 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 Hth Hardware RAID Controller Profile, the ComputerSystem Class within this profile
the RAID gontroller itself.

represents

The Comp
Many of th
RAID con
includes 4
cards. Any
using the

RAID cont

Figure 24

LiterSystem that represents the RAID controller system acts as the principal, class of
le other classes in the Host Hardware RAID Controller Profile that togetheract as a |
roller are scoped to the instance of ComputerSystem that represents the conti
ttached storage pools, volumes, drives, configuration services, flogical ports, an
implementation shall instantiate an instance of ComputerSystem jassociated to Por
| ogicalldentity association. Also, the implementation shall include the value 30 (H
roller) in the Dedicated property”.

llustrates the relationship between the Base Server ComputerSystem and the Host

the profile.
ost-based
oller. This
d physical
tController
ost-Based

Hardware

RAID Confroller system, and the relationship of devices defined by this profile to the Host Hardare RAID

Controller system.

Base Server
ComputerSystem

Diedicated =

SystemComponent

Host Hardware RAID Controller
ComputerSystem

EllementCapabilities Dedicated = [I

ImplementationCapabilities
SupportedCapacityO ptimizations
SupportedViews

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 Hardware RAID Controller implementation.

8.3.4 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.

Determination: The implementation may create an instance of CIM_AlarmDevice that represents an
alarm device associated to ComputerSystem that represents the controller using the SystemDevice
associatiof. Alarms may be either visual (i.e., LEDs on the confroller) or audible, thus implémentation

shall set
example, i
to TRUE.

e value of the appropriate boolean property to TRUE in the CIM_AlarmDevice
the alarm is an audible alarm, the implementation shall set the value of AudibleAlar

class. For
m property

Contraller::Computer System

Aam

SystenDevice

8.3.5 Se

For the Hdg
shall folloV
Part 3 Com

8.3.6 Pr

For the Ho
be used, 4
the centra

Figure 25 - Alarms in Host Hardware RAID Controller

rver Profile

ofile Registration

st Hardware RAID Controller Profile, the scoping class methodology of profile regist
s required by the server profile, as shown in Figure 26. However, an implementatio
class methodology. The.s¢oping class and central class of the Host Hardware RAID,

profile is the instance of CIM_ComputerSystem that represents the controller.

st Hardware RAID Controller Profile, the SNIA Server Profile is required. Any implg¢mentation
V the requirements of the SNIA Server Profile (see Storage Management Technical S
mon Profiles, 1.8.0 Rev 4 35 Server Profile):

becification,

ation shall
n may use
Controller
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L E Base Server ' Element' __Interop Namespace '
| |
| (ConformsToProfile |
it p A . X
: Hoslibompuiar Sysiem : : RegisteredProfile :
| i i ' !
| (See Referencing Profile) : | RegisteredName = Base Server |
| | | |
| | l |
—]——————F——_—————- | RegisteredProfile |
| |
System | RegisteredName = Host Hardware RAID Controller | | |
Component L _______________________ _J
Element
ConformsToProfile
Contfoller::ComQuter System
Figyre 26 - Profile Registration with Host Hardware RAID Coniroller 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 Hardyware RAID
Controller?.
8.3.8 Physical Asset Profile
The physital representation of the controllefZis mandatory and realized by implementing the Physical
Asset Proflile, shown in Figure 27. The Physical Asset Profile defines the set of classes and gubclasses
for descrifing the physical assets of a managed component. Most host-based RAID controllgrs can be
described [as a physical card or chip-'on a motherboard. Therefore, at a minimum, the implementation
shall inclu@le an instance of a subgtass of PhysicalComponent or PhysicalPackage. The Physi%IPackage
or PhysicplComponent shall be~ associated (using Realizes) to the PortController apd to the
Computer$ystem representings the controller (using ComputerSystemPackage). For example, the
CIM_Card| class is a subclass of 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 contrpller CIM_PortController via the Realizes association.
For any ingtantiation/of a subclass of PhysicalComponent or PhysicalPackage class (i.e., CIM [Card), the
implementption~shall populate the ElementName property with the name of the RAID controllef model as
described py.the manufacturer.
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| ProductPhysical _|

Component Product

PortController —Realizes— PhysicalPackage

(e.g. Card). PhysicalAsset Profile.

Logicallndentity Computer
SystemPackage

Controller::ComputerSystem

Figure 27 - Implementation of Physical Asset Profile

8.3.9 Stprage Enclosure Profile

The Storage Enclosure Profile is an optional profile modeling disk enclosudres dedicated [to a Host
Hardware |RAID Controller. The associations defined in the Storage’,Enclosure Profile neferencing
Computer$ystem should reference the controller ComputerSystem defined in the Host Hardyware RAID
Controller Profile.

8.3.10 Implementation of Block Services Package

8.3.10.1 Qverview

Figure 28 {llustrates the Host Hardware RAID Controller;use of Block Services. Note that most pf the non-
system objects must also be associated to the ComputerSystem; these associations are |omitted 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 StorageSetting
(See Block Services Setting [ (See Block Sarvices
Package) Data Package)
AllocatedFromStorageP ool
StorageExtent StoragePool StorageCapabilities
- ‘ Concrete ‘ - | Element
(Seg Block Services Component (See Block Services Capabilities | (See Block Services
Package) Package) Package)
. StorageSetting
MediaPresent AssociatedToCapabilities
DiskDrive StorageSetting
(Seg DiskDrive Lite FixedSetting
Profjle) (See Block Services Package)

Figure 28 - Block Services Package in Host Hardware RAID Controller

8.3.10.2 Storage Pools

8.3.10.2.1 | Primordial Storage‘Pools

As requirgd by block services package, an implementation shall instantiate at least one |primordial
storage po¢ol that represents the physical disk storage attached to the controller. However, some
implementptions that/stupport disparate storage device types attached to the controller, such|as a SAS/
SATA JBQD, may._create multiple primordial storage pools based on the storage capabijlities. For
example, gn implementation that supports SAS/SATA JBODs attached to the RAID controller mjay support
one primofdial pool for SAS disks and a second primordial pool for SATA disks.

Primordial StoragePools shall be associated to the principal instance ComputerSystem that represents
the RAID controller using the HostedStoragePool association. Primordial storage pools may increase or
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).

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 instances of the StorageCapabilities class.

SupportedStorageElementFeatures shall include the value 3 (StorageVolume Creation), 5 (StorageVolume

The first ipstantiation of StorageCapabilities is used to model the storage capabilities of the
The StorageCapabilities instance shall be associated to the StorageConfigurationService
ElementCapabilities association. This instance allows the client to easily determine th
capabilities of the controller. This capability is fixed and may change only when new fdnctionali

to the con

The secor
ElementC§4

Package and defines the range of redundancy capabilities of the primordial-StoragePool.

g

J

8.3.10.5

Implement
(associate

The StorageSetting class further defines the redundancy capabilities of the primordial Storage

is a “fixed’
8.3.11

RAID cont
host oper3
host. Typidg
system’s “
devices.

Im

SCSIProto
package)
ProtocolCq
number fo
SCSIProto
SMI-S to a

roller through a firmware change/update.

d instantiation of StorageCapabilities is associated to a primordial ‘StoragePool
pabilities association. This instantiation of StorageCapabilities is réquired by Bloc

torage Settings

ations shall instantiate at least one StorageSetting class associated to the Storaged
i to the primordial StoragePool) using the StorageSettingAssociatedToCapabilities a

association, and shall not be modified by the client.

plementation of DAPort and SCSIProtocolController

rollers make the volumes exported by‘the controller appear as disks (or disk partiti
ting system - which in turn makes them available to filesystems and databases runi
ally the drivers supporting RAID centrollers cause exported volumes to appear in the
device tree” similarly to an external RAID array: SCSI logical units attached to S

colController represents the SCSI target device. StorageVolumes (from the Bloc
represent the logical” units and are associated to SCSIProtocolController
ntrollerForUnit assogciation. This association has a DeviceNumber that holds the |
the StorageVolume. The DA Target Port Profile models the simulated SCSI port rel
colController, The combination of these elements allows a application with existing
dditionally-Support the Host Hardware RAID profile with minimal changes.
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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
(See DAPort Profile) ‘ |
Hosted '
AccessPoint DeviceSAP
Implementation
. SCSIProtocolEndPoint
Slystem Device System Device )
(See DAPort Profile) ‘
SAPAvailable
F
StorageVolume SCSIProtocolController orEIeI fylent
(See|BlockServices Package) ProtocolController ‘
ForUnit

Figure 29 - DAPort Profile in Host Hardware Controller

8.3.12 Implementation of Software Inventory Profile

For the Hgst Hardware RAID Controller Profile, the Softwareldentity class from the Softwarg Inventory
Profile is nequired to model various software entities for<@ RAID controller, as shown in Figure 30. The
implementption shall use the Software Inventory Profile' to model the driver software for|the RAID
controller funning on the Host Operating System and<the firmware internal to the controller. If the RAID
controller has a separate software entity for the BIOS from the firmware, the implementation may use the
Software Ipventory Profile to represent the BIOS.

To model the driver, firmware and BIOS software for the controller, the implementation shall instantiate an
instance of Softwareldentity class associated to the top level ComputerSystem that represents the RAID
controller,| using the ElementSoftwareldentity association.The Softwareldentity instances are
differentiafed by including the valuesDriver, Firmware, or FCode/BIOS in the Classifications property.

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

Figure 30 - Software Inventory Profile in Host Hardware RAID Controller
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8.3.13 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 __________________________________ a
| Initiator Port Profile | PortController
| LogicalPort OontrolledlBy
: |
| I
I
| . .
1 Logicalldent
: SystemDevice = | ty
|
: . . i~ Controller::Computer System
| DeviceSAPImplementation I
| I
I
| MemberOfCollection |
| I
[ ProtocolEndpoint :
| — ——HostedAccCessPoint—
: ConnectivityCollection Role: Initiator |
| I
| I R Y T
| I | DiskDrive Lite Profile |
| ! ! '
[ MemberOfCollection : |
[ 1
| [ : :
: : ProtocolEndpoint |
[
: : Role: Target : :
e e :_____________________' |
I DeviceSAPImplementation :
| I [
| DiskDrive Vedi StorageExtent |
| | Media _| |
|/ | (See DiskDrive Lite Profile) Present [ (See DiskDrive Lite Profile) |
' [
- - e YeYMMe |
Figure 31 - Initiator Port profiles and Disk Drive Lite Profile
8.3.13.2 ({IM_LogicalPort
CIM_LogidalRPartyrepresents the logical transport port on the back-end of the controller that is |connected
to the storpge,/This storage could be a drive cage housed inside the host or 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 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 controller 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 stor
the storage protocol is transmitted.
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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
that storage could be imported from another storage system (such as an Array) or non-disk devices (such
as tape or optical media drives) could be attached to the RAID controller and passed through to the host.

8.3.14.2 Disks modeled with the Disk Drive Lite Profile
Individual |disks are modeled using the Disk Drive Lite Profile (see Storage Management Technical
Specificatign, Part 4 Block Devices, 1.8.0 Rev 4 10 Disk Drive Lite Profile). The model for imported disks is
illustrated jn Figure 32.
:- Initiator Port Profile :
: LogicalPort |
|
' |
SystemDevice | |
| | I
Controller:ComputerSystem : DeviceSAPImplementation I
l |
. ; |
Hosted Protocol Endpoint |
AccessPoint| Rgle: [niti |
i | Role: Initiator |
|
' L
l _———n
Hosted | : |
AccessPoint | SCSlIni yetLogicalUnitPath | I
| | |
l ! i
SystemDevice 1 : :
: Protocol Endpoint StorageExtent | |
' [
| Role: Target | |
' |
| | | | |
IL - DeviceSAPImplementation | |
O e e A B |
: |
f | DiskDrive !
1 Media |
| Present '
| I
: SystemDevice I
| 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 initiator
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 StorageValume
(See Referencing Profile) (See BlockServices
Package)

I
AllocatedFromStoragePool
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 Noh¢éblock 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 through” these devices with no additional block virtualization. An instance of a LogicalDevice
subclass (such as MediaAccessDevice) models these devices. Since these devices are exposed to the
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host OS, this LogicalDevice is associated to the SCSIProtocolController (see 8.3.11 Implementation of
DAPort and SCSIProtocolController). Figure 34 shows this model.

Ir Initiator Port Profile |
|
: LogicalPort |
|
|
SystemDevice | :
| |
FﬂmnlltELS;ﬁtem_—l—DeweeSAP-Iﬂ!p! meRiation—I
| | |
Controller . ProtocolEndpoint !
Hosted |
AccessPoint - Initi !
i Role: Initiator I
|
|
Hosted :

AccessPoint SCSlInitjg

SystemDevice

Role: Target

|
|
]
|
ProtocolEndpoint | | MediaAccessDevice
|
|
|
|
|

SCSIProtocolController

ProtocolController
AccessesUnit

Figure 34 - Device “Pass Through” Example

8.3.15 Implementation of Extent'Composition Profile

The Extenf Composition Profile allows a Host Hardware RAID Controller Profile to expose the [underlying
storage domposition of SteragePools and StorageVolumes. Composition of a StoragePool or
StorageVolume is expressed through the use of StorageExtents associated to StoragePools and
StorageExtents arranged in a hierarchical fashion.

For Host Hardware,'"RAID Controller Profile, the use of the Extent Composition Profile i$ optional.
However, fhe expectation is that most implementations will implement the Extent Composition Profile.

8.3.16 Disk‘Sparing

Many host-based RAID controllers have the ability to provide on-line, reserved storage components used
to replace failed storage components. In the Host Hardware RAID Controller Profile, 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.
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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_StorageCapabilities properties and values shall be used to signify non-RAID primordial storage pool:

= PackageRedundancy(iinAviax/Defauity =0
« DataRgdundancy(Min/Max/Default) = 1
 Extent$tripeLengthDefault = 1

= UserDataStripeDepthDefault = null

e ParityLpyoutDefault = nul

92
© ISO/IEC 2021 - All rights reserved


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

ISO/IEC 24775-7:2021(E)

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

Host:Com it m PhysicalPackage Product
ProductPhysical _|
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¢ '
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SystemDevice ———————————<_> Controller.ComputerSystem > SystemDevice
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LogicalPor{ (RAID) SystemDevice §>
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SPIPort, SASPort, ControlledBy ATAPort, FCPort
ATAPort. FCRort PortController ~
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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

84.1.1

Extrinsic Methods of the Profile

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 is used to set the state of the alarm. For the Host Hardware RAID Controller Profile the supported
RequestedState parameters are:

= Off: Turns the alarm off for the current event, will alarm again for next event, state will automaticglly change

from"

= Alternating: Turns the alarm on and off in an alternating fashion. This may be used toAest the alafm.

8.4.2 In
The profile

are as follo

rinsic Methods of this Profile

VS

e Getlnstance

< Associgtors

e AssocigtorNames

e Referepces

e Refere
e Enume
e Enume

8.5 Us
No recipes

ceNames
Fatelnstances
ratelnstanceNames

b Cases

8.6 CIM Elements

8.6.1 O

Table 49 describes the CIM elements for Host Hardware RAID Controller.

erview

are included in this version of the standard.

Table 49 - CIM Elements for Host Hardware RAID Controller

supports read methods and association traversal. Specifically, the list ©of intrinsic operations|supported

Element Na

ne

Requirement

Description

8.6.2 CIM_AlarmDevice Optional Represents indicator LEDs.
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.

(ImplementationCapabilities)

8.6.9 CIM_Logicalldentity Mandatory Used to associate the ComputerSystem representing 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 sérver ComputerSystem
and is associated to the controller Computer$ystem.

8.6.12 CIM_Product Mandatory Asset information aboutithe RAID controller.

8.6.13 CIM_ProductPhysicalComponent Mandatory Associates Product-and’PhysicalPackage.

8.6.14 CIM_ProtocolControllerForUnit (Extent or Mandatory Associates SCSIProtocolController to StorageExtent or

MediaAccesgDevice) MediaAccessDevice.

8.6.15 CIM_ProtocolControllerForUnit (Volume) Mandatory Associated ProtocolController to StorageVolyme.

8.6.16 CIM_Realizes (Associates PhysicalPackage to Mandatory Associates PortController and PhysicalPackdge from the

PortControllgr) Physical Asset profile.

8.6.17 CIM_PAPAvailableForElement Mandatory Associates SCSIProtocolController to the DAPort
ProtocolEndpoint.

8.6.18 CIM_BCSIProtocolController Mandateny Represents the target/device aspects of storgge exported
by the RAID controller.

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

8.6.20 CIM_Poftwareldentity (FCode/BIOS) Optional Override Softwareldentity from Software Inventory profile
to assure Classifications property includes FGODE/BIOS.

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

8.6.22 CIM_pPtorageExtent Optional Models an imported volume from an externallarray.

8.6.23 CIM_PBystemComponent Mandatory Associates ComputerSystems representing the hosting
system and the RAID controller.

8.6.24 CIM_PBystemDevice (Associates System to Optional Associates System to AlarmDevice.

AlarmDevicd)

8.6.25 CIM_PystemDevice (Associates controller system Mandatory Associates controller system to PortControllef.

to PortContrGtter)

8.6.26 CIM_SystemDevice (System to Mandatory Links SCSIProtocolController to the controller system.

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

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.

Sourcelnstance ISA CIM_ComputerSystem

8.6.2 CI

M_AlarmDevice

Represent

Created B
Modified B
Deleted By
Requireme

5 indicator LEDs.
. Static

y: Static

: Static

nt: Optional

Table 50 describes class CIM_AlarmDevice.

Table 50 - SMI Referenced Properties/Methods for:CiM_AlarmDevice

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

8.6.3 CIM_AssociatedAlarm

Associates

Created B
Modified B

AlarmDeyvice and LogicalPort.

: Statie

v Static

Deleted By: Static

Requirement: Optional

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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8.6.4 CIM_ComputerSystem (Host Hardware RAID Controller)
System that represents the Host Hardware RAID controller.
Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory
Shall be associated to RegisteredProfile using ElementConformsToProfile association. The
RegisteredProfile instance shall have RegisteredName set to 'Host Hardware RAID, Controller’,
RegisteredOrganization set to 'SNIA', and RegisteredVersion set to '1.7.0".
Table 52 describes class CIM_ComputerSystem (Host Hardware RAID Controller):
Table 52 - M| Referenced Properties/Methods for CIM_ComputerSystem (Host,Hardware RAID Controller)
Properties| Flags Requirement Description & Notes
CreationClassName Mandatory
Name Mandatory Identifier for the Host Hafdware RAID Controller.
NameFormat Mandatory Format for Name property. Shall be 'HID' for a hardware ID or 'Other'.
ElementName Mandatory User friendlysname.
Dedicated Mandatory Shall inelude 30 (Host-Based RAID controller).
PrimaryOwnerContact M Optional Contact a details for owner.
PrimaryOwynerName M Optional Owner of the Host Hardware RAID.
8.6.5 CIM_ComputerSystemPackage((Associates PhysicalPackage to ComputerSysten)
Associateg controller ComputerSystem and PhysicalPackage from the Physical Asset profile.[ Overrides
the definitijon in the PhysicalAsset profile to clarify that this association references the controller and not
the hosting ComputerSystem.
Requiremgnt: Mandatory
Table 53 describes elass CIM_ComputerSystemPackage (Associates PhysicalPackage to
Computer$ystem)!
Table 53 1 SMIReferenced Properties/Methods for CIM_ComputerSystemPackage (Associates|Physical-
Package to ComputerSystem)
Properties Flags Requirement Description & Notes
Dependent Mandatory Reference to ComputerSystem with Dedicated=30
(Host-based RAID controller).
Antecedent Mandatory
8.6.6 CIM_ControlledBy
Associates PortController to LogicalPorts.
Created By: Static
97
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y: Static

Deleted By: Static
Requirement: Mandatory

Table 54 describes class CIM_ControlledBy.

Table 54 - SMI Referenced Properties/Methods for CIM_ControlledBy

Properties Flags Requirement Description & Notes
jependent Vandatory Reference to LogicalPort.
Antecedent Mandatory Reference to PortController.
8.6.7 CIM_ElementCapabilities (ImplementationCapabilities to System)
Associateg the conformant Host Hardware RAID Controller ComputerSystem| to the
CIM_ImplgmentationCapabilities supported by the implementation.
Created BY: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional
Table 55 describes class CIM_ElementCapabilities (ImplementationCapabilities to System).
Table 55 - $MI Referenced Properties/Methods for CIM_ElementCapabilities (ImplementationCappbilities to
System)
Properties Flags Requirement Description & Notes
Capabilities Mandatory The ImplementationCapabilities.
ManpgedElement Mandatory The conformant Host Hardware RAID Controller
ComputerSystem that has ImplementationCapabilitieg.
8.6.8 CIM_Implementatioft€apabilities (ImplementationCapabilities)
The capabjilities (features) of the profile implementation.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt;*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.

ElementName Optional A provider supplied user-friendly name for this
CIM_ImplementationCapabilities element.

SupportedCapacityOptimizations 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 Deduplicatiop".

SupportedViews Mandatory This array of strings lists the view cldsses that are supported
by the implementation. Valid string\values are "none"||
"SNIA:VolumeView" | "SNIA:DiskDriveView" |

"SNIA:StoragePoolView" | *SNIA:ReplicaPairView".

8.6.9 CIM_Logicalldentity

Associateg the ComputerSystem representing the controller and the' PortController.

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 57 describes class CIM_Logicalldentity;

Table 57 - SMI Referenced Properties/Methods for CIM_Logicalldentity

Properties Flags Reduirement Description & Notes
SameElemept Mandatory Reference to the ComputerSystem respresenting the controllgr.
SystemElement Mandatory Reference to the PortController.

8.6.10 CIM_MediaAccessDevice
Representp a tape\.or optical drive.
Created By: Sfatic

Modified By-~Static

Deleted By: Static

Requirement: Mandatory
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Table 58 describes class CIM_MediaAccessDevice.

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 (Okay or
Predictive Failure or Error‘or
Starting or Stopping or{Stépped).

LocationIndicator Optional

8.6.11 CIM_PortController

Serves a$ a component of the server ComputerSystem and' is associated to the| controller
Computer$ystem.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 59 describes class CIM_PortController.
Table 59 - SMI Referenced Properties/Methods for CIM_PortController
Proper{ies Flags Requirement Description & Notes
Systen]CreationClassName Mandatory
Systen]Name Mandatory
CreationClassName Mandatory
Device|D Mandatory
ControllerType Mandatory Shall be 1 or 4 (Other or FC).
OtherControlleriype Conditional Conditional requirement: For non-FC,
PortController.OtherControllerType is mandatory.Shall be|SPI or
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.

Vendor 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.

ElgmentName Mandatory

8.6.13 CIM_ProductPhysicalComponent

Associateg Product and PhysicalPackage.

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 61 describes class CIM_ProductPhysicalComponent:

Table 61 - SMI Referenced Properties/Methods for CIM_ProductPhysicalComponent

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

8.6.14 CIM_ProtocolControllerFornit (Extent or MediaAccessDevice)

Associateg SCSIProtocolController to StorageExtent or MediaAccessDevice.

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 62 dgescribes class CIM_ProtocolControllerForUnit (Extent or MediaAccessDevice).

Table 62 - SMI Referenced Properties/Methods for CIM_ProtocolControllerForUnit (Extent or MediaAccess-

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.

8.6.15 CIM_ProtocolControllerForUnit (Volume)

Associated-ProtocolConirellerto-StorageMelume-

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 63 describes class CIM_ProtocolControllerForUnit (Volume).

Tahle 63 - SMI Referenced Properties/Methods for CIM_Protocol€ontrollerForUnit (Volume)

Properties Flags Requirement Description & Notes

DeviceNumber Mandatory Address (e.g., LUN) of the associated Device. Shall be formafted as
unseparated tippercase hexadecimal digits, with no leading Ok.

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

Antecedent Mandatory

Dependent Mandatory Reference to a StorageVolume.

8.6.16 CIM_Realizes (Associates PhysicalPackage to PortController)

Associateg PortController and PhysicalPackage from the Physical Asset profile.

Requiremgnt: Mandatory

Table 64 describes class ‘CIM_Realizes (Associates PhysicalPackage to PortController).

Table 64 - M| Referénced Properties/Methods for CIM_Realizes (Associates PhysicalPackage tp PortCon-

troller)
Properties Flags Requirement Description & Notes
Dependent Vandatory Reference to a Portcontroller.
Antecedent Mandatory Reference to a PhysicalPackage.

8.6.17 CIM_SAPAvailableForElement

Associates SCSIProtocolController to the DAPort ProtocolEndpoint.

Created By: Static
Modified By: Static
Deleted By: Static
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Table 65 describes class CIM_SAPAvailableForElement.

Table 65 - SMI Referenced Properties/Methods for CIM_SAPAvailableForElement

ISO/IEC 24775-7:2021(E)

Properties

Flags

Requirement

Description & Notes

ManagedElement

Mandatory

Reference to a SCSIProtocolController.

AvailableSAP

Mandatory

Reference to a SCSIProtocolEndpoint.

8.6.18 CIM_SCSIProtocolController

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

Created By: Static
Modified By: Static

Deleted By: Static

Requiremgnt: Mandatory

Table 66 describes class CIM_SCSIProtocolController.

Table 66 - SMI Referenced Properties/Methods for CIM_SCSIProtocolController

Prqperties Flags Requirement Description & Notes
SystemCreationClassName Mandatory
SystemName Mandatory
CrgationClassName Mandatory
DeyicelD Mandatory

8.6.19 CIM_Softwareldentity (Driver)

Override $oftwareldentity from Software Inventory profile to assure Classifications propert

Driver.

Created By: Static

Modified By: Static

Deleted By: Static

Requiremgnt; Mandatory

y includes

Table 67 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: Optional

Table 68 describes class CIM_Softwareldentity (FCode/BIOS).

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

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

8.6.21 CIM_Softwareldentity (Firmware)

Override $oftwareldentity from Software Inventory profile to assure Classifications property includes
Firmware.

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 69 describes class CIM_Softwareldentity (Firmware).

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

Properties Flags Requirement Description & Notes
InstancelD Mandatory Key.
Classificatiofps Mandatory Shall include 10 (Firmware).

—Extermat
Requirement: 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.

Primoyfdial Mandatory Shall be true.

OperdtionalStatus Mandatory

8.6.23 CIM_SystemComponent

Associateg ComputerSystems representing the hosting system and the RAIDcontroller.

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 71 describes class CIM_SystemComponent.

Table 71 - SMI Referenced Properties/Methods for CIM_SystemComponent

Properties Flags Requirement Description & Notes

GroupComppnent Mandatory ComputerSystem with Dedicated=0 (Not Dedicated) hosting dontrollers.

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

8.6.24 CIM_SystemDevice (Asseciates System to AlarmDevice)
Associateg System to AlarmDevice.

Created By: Static

Modified By: Static

Deleted By: Static
Requiremgnt: Optional

Table 72 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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M_SystemDevice (Associates controller system to PortController)

Associates controller system to PortController.

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

Table 73 d

escribes class CIM SystemDevice (Associates controller system to PortController).

Table 73 | SMI Referenced Properties/Methods for CIM_SystemDevice (Associates controlléer gystem to
PortController)
Properties Flags Requirement Description & Notes
GroupComppnent Mandatory Reference to ComputerSystem with DediCated = 30 (Host-baged RAID
controller).
PartComponjent Mandatory
8.6.26 CIM_SystemDevice (System to SCSIProtocolController)
Links SCS|ProtocolController to the controller system.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 74 describes class CIM_SystemDevice\(System to SCSIProtocolController).
Table 74 - EMI Referenced Properties/Methods for CIM_SystemDevice (System to SCSIProtocolController)
Properties Flags Redquirement Description & Notes
PartComponent Mandatory
GroupComppnent Mandatory Reference to ComputerSystem with Dedicated = 30 (Host-baged RAID
controller).
8.6.27 CIM_ElementSoftwareldentity (Driver)
Created By _Static

Modified By: Static
Deleted By: Static
Requirement: Mandatory

Table 75 d
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escribes class CIM_ElementSoftwareldentity (Driver).
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AlarmDevice.SetAlarmState

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 C|M_ElementSoftwareldentity (Firmware or FCode/BIOS)

Created B

. Static

Modified By: Static

Deleted By:

Static

Requiremgnt: Optional

Table 76 describes class CIM_ElementSoftwareldentity (Firmwaré.or FCode/BIOS).

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

Properties Flags Requirement Bescription & Notes
Antecedent Mandatory Reference to a Firmware or FCode/BIOS Softwareldentity.
Dependent Mandatony Reference to the Host Hardware RAID Controller Computer Jystem.

EXPERIMENTAL
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EXPERIMENTAL
9 iSCSI Initiator Profile

9.1 Description

9.1.1 Synopsis

Profile Name: iSCSI Initiator (Autonomous Profile)

Version: TT-0

Organizatjon: SNIA

Central Cllass: CIM_ComputerSystem

Scoping Glass: CIM_ComputerSystem

Related Pfofiles: Table 77 describes the supported profiles for iSCSI Initiator.

Table 77 - Supported Profiles for iSCSI Initiater

Ptofile Name Organization Version Requirement Description
iSCSI Initiator Ports SNIA 1.7.0 Optional
LdunchIinContext SNIA 1.0.0 Optional

9.1.2 Oyerview

An iSCSI ipitiator 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 opfimized for
storage suych as TCP Offload Engines (TOEs)/ iSCSI initiators may be running on a customef server or
the “back ¢nd” of a bridge or virtualizer.

iSCSI terminology, shown in Table, 78;-spans SCSI and network concepts and introduces rnew terms.
Table 78 i3 a summary of some keyNSCSI terms, their equivalent CIM classes, and definitions (from the
IETF iSCS|l RFC).

Table 78 - iSCSI Terminology

iSCS| Term CIM\Class Name Notes

Networl Entity ComputerSystem The Network Entity represents a device or gateway that is accessible from|the IP
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 contajned in
that Network Entity.

Session 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
one or more Network Portals. An iSCSI Node is identified by its iISCSI Name. The

separation of the iISCSI Name from the addresses used by and for the iISCSI Node
Shnode to

1 Miola OO ol s £l el il Ha¥al
amowsSmthtiPre ST ornoteSotaSene-Same-atareSsantme-SameTo TSt

use multiple addresses.

This profil¢ requires the iISCSI Initiator Port Profile (see Storage Management Technical\Specification, Part 3
Common Rrofiles, 1.8.0 Rev 4, 15 iSCSI Initiator Port Profile) that includes classes (EthernetPort,
iSCSIProtgcolEndoint) that model SCSI ports and network portals.

Figure 36| "iSCSI Product and Package Model" models the relationships between the iSCSI port classes
and phys|cal and product classes. A single iSCSI card may contain multiple Ethefnet ports
PhysicaIPIckage subclass Card models an add-in card with _‘multiple Ethernet ports. Other
PhysicalPackage subclasses may be used to model Ethernet,paorts embedded on a mainboard.
PortContrqgller models a common management interface to multiplé\Ethernet ports.

Computer$ystem models the system hosting the initiator components. This is the same instance as iSCSI
Network Eptity in Figure 36: "iSCSI Product and Package Madel".

An implenmentation includes single instances of PhysicalPackage, Product, and PortController, plus
Softwareldentity instances for the driver, firmware, and\Fcode/BIOS. The Product instance may|be shared
across carfds with the same make and model

Product PhysicalPackage EthernetPort
(e.g., Card) (iSCSI Initiator Port
Profile)

+ProductPhysicalComponent

Realizes
SystemDevice
ComputerSystem System PortController
Device
Element
Flement Saoftware
Element Software Identity
Software——' |dentit
Software ‘ Yy
Installed ’7 Identity \
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.

Figure 37 shows the iSCSI Sessions and Connections Model.

NetworkEntity:
ComputerSystem

System
Device

Hosted
Access

; . Paint
iSCSISession iSCSIPort: !
iSCSIProtocolEndpoint

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
Prnfilp)

Figure 37 - iSCSI 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".

System

; iISCSI Node:
Device

SCSIProtocolController

NetworkEntity:
ComputerSystem

Figure 38 - iSCSI Initiator Node

9.1.4 Du

The Name
described

NameFormat shall be set to “iISCSI Name”.

The Name
Manageme
set to “iSC

The Name
Technical S

9.2 He

The status
79 defines

OperationalStatus shall be the first element in the array.

rable Names and Correlatable IDs of the Profile

property for the iSCSI node (SCSIProtocolController) shall be a compliant iSCS
in Storage Management Technical Specification, Part 3 Common Profiles,”1.8.0 Rev

property for iISCSIProtocolEndpoint shall be a compliant iISCSIlchame as described
ht Technical Specification, Part 3 Common Profiles, 1.8.0 Rev 4 758, ,and ConnectionTyp
SI”.

property for EthernetPort shall be a compliant iISCSI| name“as described in Storage M
pecification, Part 2 Common Architecture, 1.8.0 Rev 4, 7.8.

hith and Fault Management Considerations

of an Ethernet port may be determined by the value of the OperationalStatus prop
the possible states that shall be supported for EthernetPort.OperationalStatus.

Table 79 - OperationalStatus Values

| name as
4 7.8 and

in Storage
e shall be

anagement

erty. Table
The main

OperationalStatus Description

OK Portis-online
Error Rort has a failure
Stopped Port is disabled
InService Port is in Self Test

thods of<the Profile

1 in thiS"document

9.3 Mg
Not define
9.4 Us

p ‘Cases

Not defined 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 iSCSI Initiator.

Table 80 - CIM Elements for iSCSI Initiator

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
IPPrqtocolEndpoint)

9.5.7|CIM_DeviceSAPImplementation (EthernetPort to Optional
iSCSJProtocolEndpoint)

9.5.8|CIM_ElementSoftwareldentity Mandatory
9.5.9|CIM_EndpointOfNetworkPipe (Between iSCSI Mandatory
Sess|on and iSCSIProtocolENdpoint)

9.5.1p CIM_EndpointOfNetworkPipe (Between iSCSI Mandatory
conngction and TCPProtocolEndpoint)

9.5.1]l CIM_InstalledSoftwareldentity Optional
9.5.1p CIM_NetworkPipeComposition Mandatory
9.5.1B CIM_PhysicalPackage Mandatory
9.5.1 CIM_PortController Optional
9.5.1p CIM_Product Mandatory
9.5.1p CIM_ProductPhysicalComponent Mandatory
9.5.1f CIM_Realizes Mandatory
9.5.1B CIM_SAPAvailableForElement Mandatory
9.5.1p CIM_SCSIRfotocolController Mandatory
9.5.2p CIM_Softwareldentity Optional
9.5.2]l CiM~SystemDevice (to EthernetPort) Mandatory
9.5.22Civi—Systembevice ttoPortControtter) Mardatory
9.5.23 CIM_SystemDevice (to ProtocolController) Mandatory
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)

Properties Flags Requirement Description & Notes
Depenfient Mandatory Reference to a TCPProtocolEndpoint
Antecddent Mandatory Reference to an IPProtocolEndpoint

9.5.3 CIM_BindsTo (iSCSIProtocolEndpoint to TCPProtocolEndpoint)

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 82 describes class CIM_BindsTo (iISCSIProtocolEndpoint to TCPProtocolEndpoint).

Table 82 {SMI Referenced Properties/Methods for(€tM_BindsTo (iSCSIProtocolEndpoint to TCPProtoco-

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

9.5.4 CIM_ComputerSystem
Created By: Static

Modified By: Static

Deleted By: Static
Requiremgnt: Mandatory

Shall be| associated to RegisteredProfile using ElementConformsToProfile association. The
RegisteredProfile instance shall have RegisteredName set to 'iISCSI Initiator', RegisteredOrganization set
to 'SNIA', and RegisteredVersion set to '1.1.0".

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.
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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

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 84 dgscribes class CIM_ControlledBy.

Table 84 - SMI Referenced Properties/Methads for CIM_ControlledBy

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

9.5.6 CIM_DeviceSAPImplementation (EthernetPort to IPProtocolEndpoint)
Created By: Static

Modified By: Static

Deleted By: Static

Requiremgnt: Optional

Table 85 describes class CIM_DeviceSAPImplementation (EthernetPort to IPProtocolEndpoint]).

Table 85y SMI Referenced Properties/Methods for CIM_DeviceSAPImplementation
(EthernetPort to IPProtocolEndpoint)

Propefties 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 CILA_EIementSoftwareIdentity

Created B
Modified B
Deleted By
Requiremsg

Table 87 d

9.5.9 CIM

Created B
Modified B
Deleted By
Requiremsg

Table 88 describes class CIM*EndpointOfNetworkPipe (Between iSCSI Session and

iSCSIProtg

: Static
y: Static
: Static

nt: Mandatory

pscribes 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

_EndpointOfNetworkPipe (Betwegn iSCSI Session and iSCSIProtocolENdpoir]
. Static
y: Static
: Static
nt: Mandatory

colENdpoint).

Table 882--SMI Referenced Properties/Methods for CIM_EndpointOfNetworkPipe
(Between iSCSI Session and iSCSIProtocolENdpoint)

Properties

Flags

Requirement

Description & Notes

Aai. Aaat
meceaent

Raf

(W Aot
vrancaatory

s HaYaYallnPows ol ot
nererente oA oo TotoCO=NaG POt

Dependent

Mandatory

Reference to an iSCSISession

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 Cll\/I_InstaIIedSoftwareIdentity

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 90 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

Requiremgnt: Mandatory

Table 91 describes class CIM_NetworkPipeComposition.

Table 91 - SMI Referenced Properties/Methods for CIM_NetworkPipeComposition

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

9.5.13 CIM\PhysicalPackage
Created 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 Mandatory Maps to IMA_PHBA_PROPERTIES.vendor.
Model Mandatory Maps to IMA PHBA PROPERTIES.model.

9.5.14 CIM_PortController

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 93 describes class CIM_PortController.

Table 93 - SMI Referenced Properties/Methods for CIM_PortController

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

9.5.15 CIM_Product

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 94 describes class CIM_Product.

Fabte-94—ShReferenrcedPropertiestiMethodstor-Civi—Produet
Properties Flags Requirement Description & 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

Rroperties Flags Requirement Description & Notes
GroupComponent Mandatory Reference to a Product.
RartComponent Mandatory PhysicalPackage.

9.5.17 CIM_Realizes

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 96 describes class CIM_Realizes.

Table 96 - SMI Referenced Properties/Methods for CIM_Realizes

Propgrties Flags Requirement Description & Notes
Dependent Mandatery Reference to a PortController.
Antedgedent Mandatory Reference to a PhysicalPackage.

9.5.18 CIM_SAPAvailableForElement

Requiremgnt: Mandatory

Table 97 describes class CIM_SAPAvailableForElement.

Table@7- SMI Referenced Properties/Methods for CIM_SAPAvailableForElement

Propgrties 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.

Table 98 - SMI Referenced Properties/Methods for CIM_SCSIProtocolController

Properties Flags Requirement Description & Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

DevicelD Mandatory

HlementName Mandatory iSCSI Alias.

Name CD Mandatory Maps to IMA_NODE_PROPERTIES, ‘narrie.
NameFormat Mandatory

9.5.20 CIM_Softwareldentity

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional

Table 99 describes class CIM_Softwareldentity.

Table 99 - SMI Referenced PropertiesiMethods for CIM_Softwareldentity

Propertie Flags Requirement Description & Notes

Instancellp Mandatory

VersionStfing Mandatory Maps to IMA_PHBA_PROPERTIES, driverVersion/firmwargVersion/
optionRomVersion as per the Classifications property.

Manufactyirer Mandatory Maps to IMA_PHBA_PROPERTIES.vendor.

Classificalions Mandatory Either 'Driver’, 'Firmware', or 'BIOS/FCode' (2, 10, or 11).

9.5.21 CIM_SystemDevice (to EthernetPort)
Created By: Static

Modified By: Static

Deleted By: Static

Requiremgnt;"Mandatory

Table 100 describes class CIM_SystemDevice (to EthernetPort).

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

© ISO/IEC 2021 - All rights reserved


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

9.5.22 CIM_SystemDevice (to PortController)

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

ISO/IEC 24775-7:2021(E)

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)

Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory

Table 102 describes class CIM_SystemDevice (to ProtocolController).

Table 102 - SMI Referenced Properties/Methods for CIM_SystemDevice (to ProtocolContrgller)
Properties Flags Requirement Description & Notes
GroupComponent Mandatory
PartComponent Mandatory
9.5.24 CIM_iSCSIConnection
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Optional
Table 103 describes class CIM_iSCSIConnection.
lable 105 - SMI Referenced Properties/Methods 1or CIM_1sCslConnection
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_GetIinUselnitiatorAuthMethods.
MutualAuthentication Mandatory

9.5.25 CIM _iSCSISession

Created B
Modified B
Deleted By
Requireme

: Static
y: Static
: Static
nt: 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

TSIH Mandatory

EndPo|ntName Mandatory Maps to IMA_TARGET_PROPERTIES, name.
CurrenfConnections Mandatory

InitialRRT Mandatory Maps to IMA_GetlnitialR2TProperties; IMA_SetInitialR2T.
ImmedjateData Mandatory Maps to IMA_GetimmediateDataProperties,

IMA_SetimmediateData.

MaxOdtstandingR2T Mandatory Maps to IMA_GetMaxQutstahdingR2TProperties,
IMA_SetMaxOutstandingR2T.

MaxUnsolicitedFirstDataBurstLength Mandatory Maps to IMA_GetMaxFirstBurstLengthProperties,
IMA_SetMaxFirstBurstLength.

MaxDgtaBurstLength Mandatory Maps to/IMA” GetMaxBurstLengthProperties,
IMA_SetMaxBurstLength.

DataS¢quencelnOrder Mandatory Maps to IMA_GetDataSequencelnOrderProperties,
IMA_SetDataSequencelnOrder.

DataPIDUInOrder Mandatory. Maps to IMA_GetDataPDUInOrderProperties,
IMA_SetDataPDUInOrder.

ErrorRecoveryLevel Mandatory Maps to IMA_GetErrorRecoverylLevelProperties,
IMA_SetErrorRecoverylLevel.

MaxCdnnectionsPerSession Mandatory Maps to IMA_GetMaxConnectionsProperties,
IMA_SetMaxConnections.

Defaul{TimeToWait Mandatory Maps to IMA_GetDefaultTime2WaitProperties,
IMA_SetDefaultTime2Wait.

Defaul{TimeToRetain Mandatory Maps to IMA_GetDefaultTime2RetainProperties,
IMA_SetDefaultTime2Retain.

EXPERIMENTAL
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EXPERIMENTAL

10 SCSI

10.1

Multipath Management Profile

Description

10.1.1 Synopsis

Profile Name: SCSI Multipath Management (Component Profile)

Version: T6.0

Organizatjon: SNIA

Central Cllass: SCSIPathConfigurationService

Scoping Glass: Base Server ComputerSystem

Related Pfofiles: Not defined in this document:

10.1.2 Oyerview

Multipath access to SCSI devices is handled in a similar way on many operating systems. As viewed from
host adapters, each combination of host adapter (initiator) port, ‘target device port, and Ipgical unit
appears tq be a separate logical unit. For example, each path-to a multipath device appears to be a
separate device. Multipath drivers aggregate these into a single device that acts to storage applications
like a single path device, but provides administrative interfaces for load balancing and failback|

Host Discq

system) rgsources to hardware resources. If thediscovered block storage has a single

Logicallde
LogicalDis
naming co

The rest o

but the saln

multipath

Multipathd
exposed.
failback. A

vered Resources incorporates multipath logic as part of the mapping from logical

htity associates the discovered StorageVolume instance with the OS/Partition Stor
k representing the underlying volume. The subclass of StorageExtent follows
nventions described in 7.1.3.

e approach can be extehded to other storage types. For example, a TapeDrive
ccess to a tape drive.

onfigurationCapabilifies allows clients to determine which features and capal

system may.have multiple multipath drivers with different capabilities and interfag

(operating
path, then
hgeExtent/
the extent

f the examples in this section use LogicalDisks since multipath disk arrays are mor¢ common,

can model

ilities are

SCSIPathConfigurationService may provide methods for management load balancing and

es — each
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driver is

modeled

with a

separate instance

of

MultipathConfigurationCapabilities

and

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

SCSIMultipath .

CorfigurationCapabilities MemberOfCallection
SupportedLoadBalanceTypes ComputerSystem SCSITar Target Port:
CanSetPathGroupAccess PulerSyst pmemﬂgt SCSIProtocolEndpoint

| ExposesPathDeviceFiles ) -
DefauitLoadBalanceType (from Base Sf“’er profile) ‘ (from HOR profic)
El Hosted ConcreteDependency
Capaljilities SCSIPath . rvice .
ConfigurationService Q LogicalDisk
SetTPGAcoess() ServiceAvailable (or other SCS logical [«
[— | SetLoadBalanceAlgorithm() ToElement | unit)
AssignLogicalUnitToPortGroup AN
SetOverridePath() (from HDR profile)
CancelOverridePath()
7Elemﬁjnetnstﬁf;ware Eenﬁnetnstci:f;ware EI(_ament Concrete Initiator Port]:
7 SettingData Corponent SCSIProtocolEndpoint
Sofftwareldentity Softwareldentity )
(Driver) (MP API plugin) 1 (from HOR projile)
Manfacturer api rev SCSIMultipathSettings Product
VergonString Manufacturer
VersionString
Figure 39 - Multipath MafRlagement Class Diagram
All referenpes to ComputerSystem in the SCSHMultipath Management Profile implies a single ipstance for
a customef server or storage system as defined in the Base Server Profile. See Annex A: (Infformative)
Host Profile Deployment Guidelines, 1.6:0 Rev 3 for information on the use of host profiles|with Base
Server profile.
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Figure 40:

ISO/IEC 24775

"Four Path Instance Diagram" shows the relationship of target and initi

-7:2021(E)

ator ports

Initiator Port 1:
SCSIProtocolEndpoint

Initiator Port 2:

SCSIProtocolEndpoint

Each diamond is an instance of the
SCSilInitiatorTargetLogicalUnitPath

ssociation-representina-a-different path
g ) g

to the LogicalDisk.

LogicalDisk

<

T\

[

Target Port 2:
SCSIProtocolEndp

Target Port 1:
SCSIProtocolEndpoint

ES
=

(SCSIProt
SCSllInitiaf
initiator S(

10.1.3 Ag

Some dev
available t
model use

Figure 40 - Four Path Instapncé Diagram

bcolEndpoint instances) and a disk (LogicalDisk) with four|

SIProtocolEndpoint, target SCSIProtocolEndpoint, and the LogicalDisk.

ymmetric Multipath Target Devices

ces implement asymmetric multipath access, i.e., in non-failover mode, each L|
nrough certain target ports,‘but can be accessed through other ports during failover.
5 the SPC-3 interface forsasymmetric access. This model has target port groups — co

target ports sharing a common access state for a group of logical units. Mutipath drivers for 3

access de
The SMI-S
target
SCSIPath(
indicated &

port

ices optionally provide an interface to “failback” after a failover condition has been
interface followsthe SPC-3 interface; the caller shall specify the desired access sta
group (TargetPortGroup). This interface is the SetTPGAccess m

y properties-of MultipathConfigurationCapabilities.

In the past, devices exposed vendor-specific SCSI multipath interfaces. As such, drivers w

specific lo

q
y

jig’ were shipped with target devices, logical volume managers, and HBAs. The

paths.

orTargetLogicalUnitPath instances represent each path and associate each permutation of

UN is only
The SMI-S
lections of
symmetric
corrected.
te for each
ethod of

ConfigurationService. Driver support for this method (and other methods and capabilities) is

th device-
BPC-3 has

been enhgneced to allow more interoperability and operating systems are including multipath

support for

any target that complies with the standards. However, there are still cases where a single customer host
includes multiple multipath drivers, each with different capabilities and interfaces. And a single target
device may be connected in such a way that multiple multipath drivers are involved at multiple 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 SC

Sl 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 those elements - for example,

port profile

S.

10.3

10.3.1 |

All methods are part of SCSIPathConfigurationService and are optional.

10.3.2 S(CSIPathConfigurationService.SetTPGAccess

This meth@d allows a client to manually failover or failback. The parameters are:

where

TargetH
TargetH

Access
for the
is not g
Active/
target

"Transif]
target g

10.3.3 S(

This methg
instance. 1

Logical

LoadBa
Load B

OtherL
of the |

Mefthods of the Profile

LogicalPevice - A reference to an instance of a subclass of LogicalDevice representing a SCSI

plementation Requirements

he command shall be sent.

ortGroups - Array of references to instances of SCSITargetPortGroup. All the
ortGroup instances shall be part of the same target device

States[] - An array of desired access states. Each.access state in this array is the desired g
SCSITargetPortGroup in the corresponding entryjin the TargetPortGroups parameter. The 4
art of SPC-3; it is a convenience for clients¢that are not sure whether to specify Active/O
Non-optimized. The instrumentation selec¢ts a value based on historic information, knowl
configuration, or trial and error. Notetthat SCSITargetPortGroup.AccessState includes
oning' that is excluded here - a caller cannot request transitioning, though it may be re
evice.

CSIPathConfigurationSeryice.SetLoadBalanceAlgorithm

d requests that the target change the load balance algorithm for the referenced Log
he parameters are

Pevice - a referénce to an instance of a subclass of LogicalDevice representing a SCSI lo

lanceAlgorithim - The desired load balance algorithm - possible values are “Unknown”,
plancing!, $Round Robin”, “Least Blocks”, “Least 10", or “Product Specific”

badBalanceAlgorithm - When LoadBalanceAlgorithm is 'Other’, this parameter specifies a
pad.balancing algorithm. When LoadBalanceAlgorithm is 'Product Specific', this property|

logical unit

referenced

ccess state
\ctive value
ptimized or
pdge of the
the value
borted by a

icalDevice

pical unit.

Dther”, “No

description
provides a

string specifying the vendor/produci/version of the ManagedElement.

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

= Path - Areference to a SCSlinitiatorTargetLogicalUnitPath.

10.3.6 SCSIPathConfigurationService.CancelOverridePath

This meth@d 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 pverride in
effect’. There is one parameter:

= Path - Areference to a SCSlinitiatorTargetLogicalUnitPath.
After an oVerride is canceled, the previous load balance algorithm should be restored.

10.4 Uspg Cases

Not definef in this version of the standard.

10.5 CIM Elements

10.5.1 Oyerview
Table 105 describes the CIM elements for SCSI Multipath-Management.

Table 105 - CIM Elements for-SCSI Multipath Management

Element Narhe Requirement Description

10.5.2 CIM_[LoncreteComponent Mandatory Associates Product and LogicalDevice subclass
instances representing SCSI logical units.

10.5.3 CIM_[ConcreteDependency Mandatory Associates SCSITargetPortGroup to LogicalQevice
subclass instances representing SCSI logical units.

10.5.4 CIM_ElementCapabilities Mandatory Associates SCSIMultipathConfigurationCapapilities and
SCSIPathConfigurationService.

10.5.5 CIM_ElementConformsJToProfile Mandatory Ties the SCSIPathConfigurationService to th¢ registered

(SCSIPathCpnfigurationService to SCSI Multipath profile for SCSI Multipath Management.

Managemeng RegisteredProfile)

10.5.6 CIM_ElementSettingData Mandatory Associates SCSIMultipathSettings and LogicglDevice
subclass instances representing SCSI logical units.

10.5.7 CIM_ElementSoftwareldentity(Driver) Mandatory A iates-SCSIPathGonfigurationSendee-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.

10.5.15 CIM| SCSiITargetPortGroup Mandatory Models SCSI Target Port Groups.

10.5.16 CIM| ServiceAvailableToElement Mandatory Associates SCSIPathConfigurationService’'with instances

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 CIM_ConcreteComponent

Associateg Product and LogicalDevice subclass instances representingySCSI logical units.
Requiremgnt: Mandatory

Table 106 describes class CIM_ConcreteComponent.

Table 106 - SMI Referenced Properties/Methods for CIM_ConcreteComponent

Properties Flags Requirement Deseription & Notes
GroupComppnent Mandatory Reference to Product.
PartComponent Mandatory Reference to LogicalDevice subclass representing a SCSI logical unit.

10.5.3 CIM_ConcreteDependency

Associateg SCSITargetPortGroup'to LogicalDevice subclass instances representing SCSI logidal units.
Requiremgnt: Mandatory

Table 107 describes class"CIM_ConcreteDependency.

Table107 - SMI Referenced Properties/Methods for CIM_ConcreteDependency

Properties Flags Requirement Description & Notes
Antecedent Mandatory Reference to LogicalDevice subclass representing a SCSI logical unit.
Dependent Mandatory Reference to SCSITargetPortGroup.

10.5.4 CIM_ElementCapabilities

Associates SCSIMultipathConfigurationCapabilities and SCSIPathConfigurationService.
Created By: External

Modified By: External

Deleted 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 CII\/I_EIementConformsToProfiIe (SCSIPathConfigurationService to SCSI Multipath Man-

agement RegisteredProfile)

The CIM_ElementConformsToProfile ties SCSIPathConfigurationService to the registered’profile for SCSI
Multipath Mlanagement.
Created By: Static
Modified By: Static
Deleted By: Static
Requiremgnt: Mandatory
Table 109 describes class CIM_ElementConformsToProfile (SCStPathConfigurationService to SCSI
Multipath Management RegisteredProfile).

Table 109 | SMI Referenced Properties/Methods for CIM_.«ElementConformsToProfile (SCSIPathConfigura-

tionService to SCSI Multipath Management RegisteredProfile)
Properties Flags Requirement Description & Notes
ManagedElgment Mandatory A SCSIPathConfigurationService instance that represents thg SCSI
Multipath Management.
Conformant$tandard Mandatery. RegisteredProfile instance describing the SCSI Multipath Marjagement
profile.

10.5.6 CIM_ElementSettingbata
Associateg SCSIMultipathSettings and LogicalDevice subclass instances representing SCSI logical units.

Requirems

Table 110

nt: Mandatory

Hescribes class CIM_ElementSettingData.

Table 110 - SMI Referenced Properties/Methods for CIM_ElementSettingData

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

10.5.7 CI

M_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

Antecedent Mandatory Reference to Driver Softwareldentity.

Dependent Mandatory Reference to the SCSIPathConfigurationService.
10.5.8 CIM_ElementSoftwareldentity (MP API Plugin)

Associateq

SCSIPathConfigurationService and the MP API Plugin Softwareldentity instance.

Created By: External
Modified Bly: External
Deleted By: External
Requiremgnt: Mandatory
Table 112 fescribes class CIM_ElementSoftwareldentity (MP APFPlugin).
Table [112 - SMI Referenced Properties/Methods for CWM_ElementSoftwareldentity (MP APl Rlugin)
Properties Flags Requirement Descfiption & Notes
Antecedent Mandatory Reference to MP API Plugin Softwareldentity.
Dependent Mandatory Reference to the SCSIPathConfigurationService.
10.5.9 CIM_HostedService

Associategq

Created B
Modified B
Deleted By
Requiremsg

Table 113

SCSIPathConfigurationService and the ComputerSystem from Base Server.

: External
y: External
: External
nt: Mandatory

Hescribes class CIM_HostedService.

Table 113 - SMI Referenced Properties/Methods for CIM_HaostedService

Properties Flags Requirement Description & 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 R

Requirems

Table 115

Product as defined in MP API.

nt: Mandatory

Hescribes class CIM_Product.

Table 115 - SMI Referenced Properties/Methods for GIM=Product

Properties Flags Requirement Description & Notes
ElementNanme Mandatory
Name Mandatory
IdentifyingNdgmber Mandatory
Vendor Mandatory
Version Mandatory

10.5.12 CIM_SCSIMultipathConfigurationCapabilities

A class defived from Capabilities that models the capabilities of a multipath driver.
Created By: External
Modified Bly: External
Deleted By: External
Requiremgnt: Mandatory
Table 116 fescribes.class CIM_SCSIMultipathConfigurationCapabilities.
Table|116SMI Referenced Properties/Methods for CIM_SCSIMultipathConfigurationCapalilities
Propetties 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

Propgrties Flags | Requirement | Description & Notes
InstahcelD Mandatory Key.
Asynpmetric Mandatory Indicates whether the associated logical ufitthas asymmetric

multipath access.

Curr¢ntLoadBalanceType Mandatory

Othe[CurrentLoadBalanceType Conditional Conditional requirement: supportfor CurrentLoadBalance[ype
of \Other\"!

AutoFailbackEnabled Mandatory

PollingRateMax Optional

CurrentPollingRate Optional

10.5.14 CIM_SCSIPathConfigurationService

A class derived from CIM_Service providing methods related to management of multiple paths to SCSI
devices.

Created By: External
Modified By: External
Deleted By: External
Requiremgnt: Mandatory

Table 118 fescribes class CIM_SCSIPathConfigurationService.

Table 118 - SMI'Referenced Properties/Methods for CIM_SCSIPathConfigurationServicie

Propgrties Flags Requirement Description & Notes

SystgmCreationClassName Mandatory The scoping System CreationClassName.

SystdmName 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
Deleted By: External

Requirem nt—vianmdator Y

Table 119 fescribes class CIM_SCSITargetPortGroup.

Table 119 - SMI Referenced Properties/Methods for CIM_SCSITargetPortGroup

Properties Flags Requirement Description & Notes

InstancelD Mandatory Opaque and unique identifier.

ElementName Optional A user-friendly name.

AccessState Optional Access to all associatedlegical units through all aggregated gorts share

this access state.

SupportsLuAssignment Mandatory Indicates whethérthe implementation provides an interface td reassign
logical units t6 target port groups.

ExplicitFailoyer Mandatory Indicatges.the implementation provides an interface to explicifly request
activatien-of a TPG.

Preferred Optional lndicates 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

Associateg SCSIPathConfigurationService with instances representing SCSI logical units.
Created By: External

Modified Bly: External

Deleted By: External
Requiremgnt: 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 (Drivén)

Properties Flags Requirement Description & Notes

InstancelD Mandatory The name used to identify this Softwareldentity,

VersionString Mandatory Software Version should be in the form [Major], [Minor].[Revigion] or
[Major].[Minor][letter][revision].

Manufacturef Mandatory Manufacturer of this Software.

Classificatiofps Mandatory Shall be 2 (Driver).

10.5.18 CIM_Softwareldentity (MP API Plugin)
Softwareldentity representing the MP API plugin software,

Created By: External
Modified Bly: External
Deleted By: External

Requiremgnt: Mandatory

Table 122 describes class CIM_Softwareldentity (MP API Plugin).

Tgble 122 - SMI Referenceéd Properties/Methods for CIM_Softwareldentity (MP API Plugin)

Properties Flags Requirement Description & Notes

InstancelD Mandatory The name used to identify this Softwareldentity.

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

Manufacturef Mandatory Manufacturer of this Software.

Classifications, Mandatory Shall be 1 (Other).

ClassificationDescriptions 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 Memo

12.1

ISO/IEC 24775-

ry Configuration Profile

Synopsis

Profile Name: Memory Configuration (Component Profile)

Version: 1

Organizati

.0.0
on: SNIA

Central Class: MemoryConfigurationService

Scoping ¢
Related P

lass: ComputerSystem

Table 123 - Related Profiles

ofiles: Table 123 describes the related profiles for the Memory Configuration-Rnofilé:

7:2021(E)

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 De

1221 O

Memory slibsystems which offer logical configuration options are candidates for managemen

Memory O

scription

erview

onfiguration Profile. This profile describes’ ymemory resource pools which servs

using the
to group

memory resources with like characteristics. For example, a system containing both volatile memory

A

modules 3
memory m
assignmern
a pool ang
Assignmer
Consider t
to hardwa
Finally the
supports.

the capab
BIOS, ope

nd battery backed persistent memory\modules might group the logical capacity
odules into two separate pools. A configuration service provides allocation, deallo

assigns it to the system. A dgallocation returns allocated capacity to the pool to
t indicates that access to_an-allocated memory resource is to be restricted in s
he case of memory being.assigned as a cache; access to the cache would likely be
‘e or software performing* the caching operation and not generally available to th

Availability of meniory configuration features is contingent upon a number of factor

rating system.or-other memory management software.
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t related operations for a pool. An-allocation operation reserves some amount of capacity from
be reused.
some way.

restricted
e system.

profile describes various means for a system to advertise the memory configuration options it

including

lities of the system memory modules, the memory controller features and the featlires of the
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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 |
1 pege
(see referendng profile) EIementCalpabllltls
* LHostedServ'c + B VemoryConfigarationCapabilities
i
ServiceAffectsElement
MemaryAllocation SystemDevice ElementAllocated
SeftingData FromPool ﬂ 1
» ResorcePod | = oo 0 ) MemoryCapebjlities
Flement L Capabilities * 1/
SettmlgDaia . Visiblelk 1
(see DMTF Muiti-type Memory Prdfile)
1 | Element
BasedOn Concrete SettingData
| 1* Component
RawMemory AllocationSettingData
ng
(see DMTF Muiti-type Mermory Profile) o

Figure 41 - Memory Configuration Class Diagram

12.2.3 Me¢moryConfigurationService

The MemaryConfigurationService is the central class of the profile. It models the system’s support for
modifying p system’s logical memory configuration.

12.2.4 RegsourcePool(Memery)
ResourceRool instances aggregate memory capacity with like capabilities.
12.2.5 MeémoryCenfigurationCapabilities & MemoryCapabilities

The profild supports run-time detection of memory features. MemoryConfigurationCapabilities advertises
the systeny’s support for modification of the logical memory configuration. MemoryCapabilities indicates
the capabilities of tThe memory modules and other sysiem 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

12.3.1 CI

Implementation

M_ResourcePool (memory)

Implement
CIM_Reso
presumed
compatible
profile doe

12.3.2 Dg

The capac
constituen

(e.g., repli
12.3.3 CI

Implement]
instance s
by the CIM

12.3.4 CI

Implement
Instances
resources
any given
to which it

12.3.5 CI

Implement
CIM_Mem
CIM_Mem

ations ot this protile shall contain at least one instance ot CIM_ResourcePool.
urcePool pools are primordial in nature, containing unprepared or unassigned capag
that CIM_RawMemory instances that together constitute a given CIM_Resouf¢ePoo
such that they can be manipulated in aggregate by a MemoryConfigurationService|
s not mandate any specific level of compatibility between members of a\RésourcePqd

termining Pool Capacity

ty of a (memory) ResourcePool instance shall be the total uncenfigured capacity of
CIM_RawMemory instances. Any capacity gains or lossesdue to device usage/con
Cation, metadata) shall not be included in the capacity reported for the pool.

IM_MemoryCapabilities

ations of this profile shall include at least one instance of CIM_MemoryCapabilities.
nall describe the capabilities of one or more instances of CIM_ResourcePools as de
_ElementCapabilities association.

M_MemoryConfigurationService

bf this class shall conditionally.support allocation, deallocation and assignment of m
from associated (see 12.3.8CIM_ServiceAffectsElement) CIM_ResourcePools. Ava
bxtrinsic shall be determined by examining the CIM_MemoryConfigurationCapabilitie
is associated (CIM_ElementCapabilities).

M_MemoryConfigurationCapabilities

ations of this-profile shall contain at least one instance of
bryConfigurationCapabilities. Each instance shall be associated with one or more ins
pryConfigurationService via a CIM_ElementCapabilities association.

ity. Itis
are
This
ol.

the pool’s
figuration

Each
ermined

ations of this profile shall contain-at least one instance of CIM_MemoryConfigurationService.

emory
lability of
5 instance

ttances of

12.3.6 CiMuMemoryAllocationSettingData

The availa

bility 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 CI

CIM_Elem

M_ElementCapabilities

entCapabilities shall associate the CIM_MemoryConfigurationCapabilities to

CIM_MemoryConfigurationService. Capabilities so associated shall describe the extrinsic method support
offered by the service instance. The characteristics attribute of CIM_ElementCapabilities is not used.

CIM_Elem
associated
configurab

12.3.8 CI

CIM_Servi
the CIM_

12.3.9 CI

EntCapabilities shall associate CTM_MemoryCapabilities to CIM_ResourcePoolCapd
describe the memory module and related platform memory features that determine
ility. The characteristics attribute of CIM_ElementCapabilities is not used.

IM_ServiceAffectsElement

ceAffectsElement associations shall relate CIM_MemoryConfigurationService instan
esourcePool(s) they are able to operate on.

_ConcreteComponent

CIM_RawMemory instances pooled together for management purposés are represented by
CIM_ResourcePool instances. CIM_RawMemory instances shall(be associated with a CIM_Res
instance by the CIM_ConcreteComponent association.

12.3.10 CI

CIM_Visib
CIM_Reso
which they

12.3.11 ClI

An instandg
CIM_Com

;[:
12.3.12 ClI

CIM_Elem
settings s\
CIM_Visib
IsCurrent s
the implem

_ElementAllocatedFromPool

eMemory instances are created from res@urces managed in aggregate as a
urcePool. CIM_VisibleMemory instances'shall be associated to the CIM_ResourceP
draw their resources by a CIM_ElementAllocatedFromPool association.

IM_HostedService

terSystem where its underlying configuration (software and hardware) facilities arg
_ElementSettingData

entSettingData rrepresents the relationship between an allocated memory extent and
pplied dufing its creation. An instance of CIM_ElementSettingData shall exist betwe
eMemery/and an associated CIM_MemoryAllocationSettingData instance. For these
nall be set to 1 “Is Current”. IsNext shall be set to 2 “Is Not Next”. The value IsDefault is dets
bntation.

bilities so

ces with

burcePool

bol from

e of the CIM_HostedService shall associate a CIM_MemoryConfigurationService with the

b [ocated.

the

en
nstances
ermined by

CIM_ElementSettingData shall also be used to associate staged CIM_MemoryAllocationSetting instances to 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

12.3.13 CI
CIM_Elem

determined by the implementation.

M_ElementConformsToProfile

entConformsToProfile 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

12.4.2.1 Overview

|mp|ement; tions of this Ir\rr\filn shall support the npnrnfinne listed in Table

CIM_MemeryConfigurationService Each operation shall be supported as defined in DMTF DS
Operations|over HTTP.

Table 124 - Operations: CIM_MemoryConfigurationService

124 for
0200 CIM

Operation Requirement Messages
Getlnstance Mandatory None
Associators Mandatory None
AssociatorNgmes Mandatory None
References Mandatory None
ReferenceN@gmes Mandatory None
Enumeratelrjstances Mandatory None
EnumeratelrjstanceNames Mandatory None

12.4.2.2 dIM_MemoryConfigurationService.AllocateFromPool()

The AllocateFromPool() method is used to cenfigure unprepared, raw memory resources resulfing in one
or more slystem visible memory regions.. Support for this method is signaled by its inclugion in the

SupportedAsynchronousActions attribute=in CIM_MemoryConfigurationCapabilities. Return
listed in Tgble 125.

alues are

Tablg 125 - CIM_MemoryConfigurationService.AllocateFromPool() Method: Return Code Vhplues

Value Description
0 Requestiwas 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

© ISO/IEC 2021 - All rights reserved
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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 Goal[] string One or more embedded instances of
CIM_MemoryAllocationSetting which describe the
allocation request.

|

ouT Extents[] CIM_VisibleMemory REF If the return code is 0, this value shall contail\
references to the created VisibleMembory
instances. When the request is successful byt has
been staged for future execution or an error
occurs, this parameter is not’used.

12.4.2.3 GIM_MemoryConfigurationService.ReturnToPool()
The RetufnToPool() method deletes an instance of CIM_VisibleMemiory, returning capagity to the
CIM_ResourcePool from which it originated, as shown in Table 127.

Table 127 - CIM_MemoryConfigurationService.ReturnToPool() Method: Return Code Vallies

Valye Descriptign

0 Request was successfully executed

1 Request was successfully staged for future execution

2 Method is not supported in this implementation

3 Unknown

4 Timeout

5 Failed

4096 Request was successfully staged for future execution

4099 Request did pot;:complete in its entirety and partial results could not be undone

ReturnToPool() parameters are listed in Table 128:

Table 128 - CIM_MemoryConfigurationService.ReturnToPool() Method: Parameters

Quylifiers 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
Associators Mandatory None
AssociatorNames Mandatory None
References Mandatory None
ReferenceN@ames Mandatory None
Enumeratelrstances Mandatory None
EnumeratelrjstanceNames Mandatory None
12.4.4 CIM_MemoryCapabilities
Implementgtions of this profile shall support the operations listed in Table, 130 for the CIM_Memory[Capabilities
class.
Table 130 - Operations: CIM_MemoryCapabilities
Operation Requirement Messages
Getlnstance Mandatory None
Associators Mandatory None
AssociatorNgmes Mandatory None
References Mandatory. None
ReferenceN@ames Mandatory None
Enumeratelrstances Mandatory None
EnumeratelrjstanceNames Mandatory None
12.4.5 CIM_MemoryConfigurationCapabilities
Implementgtions of {/this profile shall support the operations listed in Table 131 | for the
CIM_MemeoryConfigurationCapabilities 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
145
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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

Getlnstance Mandatory None
Associators Mandatory None
AssociatorNgmes Mandatory None
References Mandatory None
ReferenceN@ames Mandatory Noene
Enumeratelrstances Mandatory None
EnumeratelrjstanceNames Mandatory None
Deletelnstance Optional

12.4.7 CIM_ElementCapabilities

Table 133 |ists operations and requirements for CIM{ElementCapabilities.

Table 133 - Operatigns: CIM_ElementCapabilities

Operation Requirement Messages
Getlnstance Mandatory None
Enumeratelrjstances Mandatory None
EnumeratelrjstanceNames Mandatory None

12.4.8 CIM_ServiceAffectsElement

Table 134 Jists operations and requirements for CIM_ServiceAffectsElement.

Table 134 - Operations: CIM_ServiceAffectsElement

ﬁpnr::finn annirnmnnf l\/lncc::gnc
Getlnstance 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
Enumeratelnstances Mandatory None
EnumeratelnstanceNames Mandatory None
12.4.10 CIM_ElementAllocatedFromPool
Table 136 |ists operations and requirements for CIM_ElementAllocatedFromPool
Table 136 - Operations: CIM_ElementAllocatedFromPaq0l
Operation Requirement Messages
Getlnstance Mandatory Naene
Enumeratelrjstances Mandatory None
EnumeratelrjstanceNames Mandatory None
12.4.11 CIM_HostedService
Table 137 Jists operations and requirements for CIM_HostedService.
Table 137 - Operations: CIM_HostedService
Operation Requirement Messages
Getlnstance Mandatory None
Enumeratelrjstances Mandatory None
EnumeratelrjstanceNames Mandatory None
12.4.12 CIM_ElementSettifrgData
Table 138 |ists operatiens and requirements for CIM_ElementSettingData.
Table 138 - Operations: CIM_ElementSettingData
Operation Requirement Messages
Getlnstance Mandatory None
Enumeratelnstances Mandatory None
EnumeratelnstanceNames Mandatory None

© ISO/IEC 2021 - All rights reserved
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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
Enumeratelnstances Mandatory None
EnumeratelnstanceNames Mandatory None

12.5 Uspg Cases

12.5.1 Advertising Profile Conformance

Figure 42 |shows how an instance of CIM_RegisteredProfile is used to indicate the presgnce of a
conforming implementation of the Memory Configuration Profile and to identify instances of|its central
class CIM |MemoryConfigurationService

system1:ComputerSystem
HostedService——————> ElementConformsTpProfile
Name: MyHostName
liEIementConformsToProfiIe—I
ConfigutationServicel:MemoryConfigurationService profilel:RegisteredProfile
Syste:tName: 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 Degtermine Support for Memory Configuration

One of Lseveral Innqqihlp ways to determine r‘nnfignmfinn Papahili’ripq is to  knumerate
MemoryConfigurationCapabilities instances and examine the SupportedOperations attribute. If the
desired configuration capability is located in the SupportedOperations list, the service instance offering
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

’—<>

SystemDevice

Name: MyHostName

—ElementConformsToProfile —

Configur

htionServicel:MemoryConfigurationService profilel:RegisteredProfile

System
Name:

SystemName: MyHostName

ConfigurationServicel

CreationClassName: CIM_ComputerSystem RegisteredName! Memory Configuration

RegisteredOrganization: SNIA

Profile

EIementCapabiIities]

RegisteredVersion: 1.0.0

Capabilities1:MemoryConfigurationCapabilities

InstancelD: 1

ElementName: Capabilities1
SupportedOperations: 1 (Allocation)

12.5.3 Determine Support for Memory Features

A client
CIM_Mem
can exam

Figure 43 - Use Case.-d\lemory Configuration Capabilities

seeking memory resources with specific capabilities can enumerate insfances of

bryCapabilities. For example, if a client is looking for memory with persistent charagteristics it
ne the MemoryMedes attribute looking for the persistent value. If a MemoryQapabilities

instance with the persistent capability is found the CIM_ElementCapabilities association is used to locate

the memor

y resource pool./An instance diagram for this use case is shown in Figure 44.

PrimorglialivémoryPooll:ResourcePool Capabilities1:MemoryCapabilitie$
InstandelD: 1 InstancelD: 1
Primordial: true ElementName: Memory Capabilities

Capacity: 1099511627776
Reserved: 1099511627776

MemoryModes: 1 (Persistent)

ElementCapabilities

Figure 44 - Use Case - Memory Capability Discovery
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12.5.4 Determine Available Capacity

Capacity a

vailable 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 Al

Clients wishing

MemoryCo

locate Capacity

to allocate capacity from a can

that handles

(memory)
allocation

CIM_ResourcePool

nfigurationService requests by

locate
following

the
the

CIM_ServiceAffectsElement association from the pool to the service. Once the service is located the

AllocateFr
appearangc
The  CIN
ElementAl
allocation.

case the A
CIM_Reso
given in Fi

bmPool method is used to request an allocation. The end result of the alloeca
e of a CIM_VisibleMemory instance along with a CIM_MemoryAllocationSettingDat
I VisibleMemory instance is associated to the CIM_ResourcePool
ocatedFromPool association. The CIM_ResourcePool.Reserved value is updated to

llocateFromPool call results in a CIM_MemoryAllocationSetting instance associatg
urcePool until the triggering event occurs. The cases where a triggering event is
gure 45, the completed allocation is shown in Figure 46.

lion is the

instance.
by an
reflect the

n some cases the allocation request may require a reset or other event)to compl¢te. In this

d with the
fequired is

Settingl:MemoryAllocationSettingData

InstancelD: 1

ElementName: My Persistent Extent
Datalayout: By Four Interleave
Capacity: 1099511627776
IsPersistent: true

Element
SettingData

PrimordialMemoryPooll:MemoryResources

ConfigurationServicel:MemoryConfigurationService

Instancell]
Primordia|
Capacity:

Reserved:

01

true
1099511627776
0

Name: ConfigurationServicel
SystemCreationClassName: CIM_ComputerSystem
SystemName: MyHostName

AllocateFromPool()

ServiceAffectsElement

Figure 45 - Use Case - Allocation

150

© ISO/IEC 2021 - All rights reserved



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

ISO/IEC 24775-7:2021(E)

CIM_MemoryConfigurationService.ReturnToPool()

memoryl:VisibleMemory Settingl:MemoryAllocationSettingData
SystemName: MyHostName ChannelinterleaveSize: 7
SystemCreationClassName: ChannelCount: 4
CIM_ComputerSystem ControllerinterleaveSize: 12
CreationClassName: CIM _VisibleMemory InstancelD: 1
DevicelD: 1 PoollD: 1
NumberOfBlocks: 2147483648 ElementName: My Persistent Extent
BlockSize: 512 Reservation: 1099511627776
Volatile: TRUE Replication: 1
Ibt’Ulbiblt‘llL.Il’ue
*ElementSettingDataJ

ElementAllocatedFromPool

PrimordipIMemoryPooll:ResourcePool

ConfigurationServicel:Mem'oryConfiguratiohService

InstancgID: 1 Name: ConfigurationSernyicel
PoollD{1 SystemName: MyHostName

Primordial: true AllocateFromPool()
Capacitly: 1099511627776

Reservegd: 1099511627776

ServiceAffectsElement

Figure 46 - Use Case - AlloCation Complete

12.5.6 Deallocate Capacity

Clients wishing to deallocate a CIM_VisibleMemory instance first locate the pool from which it was
allocated [(ElementAllocatedFromPool to ResourcePool). Refer to Figure 47. Secondly |ocate the
MemorCorfigurationService instance associated with the pool (ServiceAffectsElgment to
MemoryCqgnfigurationService). The ReturnToPool() method on the MemoryConfigurationService is then
called with a reference to the VisibleMemory instance to be deleted. As with allocate, the dgallocation
may requile a triggering event such.as’a device or system reset to take effect.
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Figure 47 and Figure 48 depict the model before and after deallocation.

Settingl:MemoryAllocationSettingData
memoryl:VisibleMemory
ChannelinterleaveSize: 7

SystemCreationClassName CIM_ComputerSystem ChannelCount: 4
SystemName: MyHostName Element ControllerinterleaveSize: 12
CreationClassName: CIM_VisibleMemory SettingData~ | InstancelD: 1
DevicelD: 1 PoolID: 1
NumberOfBlocks: 104857600 ElementName: My Persistent Extent
BIock_S ze: 512 Reservation: 53687091200
Volatilg: TRUE Replication: 1

| IsPersistent: true
ElementAllocatedFromPool

PrimordialMemoryPooll:ResourcePool ConfigurationService 1.:MemoryConfiguratipnService
InstanceD: 1 Name: ConfiguratiohServicel
PQOIID: SystemCreationClassName CIM_CompyterSystem
Primord|al: true SystemName’ MyHostName
Capacity: 1099511627776 ReturnToPool()
Reservefl: 53687091200

ServiceAffectsElement

Figure 47 - Use Case - Before Deallocation

PrimordialMemoryPooll:ResourcePool ConfigurationServicel:MemoryConfigurationService
InstangelD: 1 Name: ConfigurationServicel
PoollD]1 SystemCreationClassName: CIM_Com pufterSystem
Primorfial: true SystemName: MyHostName
Capacify: 1099511627776 ReturnToPool()
Reservpd: 0

ServiceAffectsElement

Figure 48 - Use Case - After Deallocation

12.5.7 Deglete a Pending Request

An allocation request that has not taken place because it requires a state transition of some kind (e.g., a
system rpset)” can be deleted by using the intrinsic Deletelnstance() method| on the

MemoryA| r\nfiannHingnnfa instance that rnprncnnfe the rnqnncf_
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