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INFORMATION TECHNOLOGY —
STORAGE MANAGEMENT -

Part 5: Filesystems

FOREWORD

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

2) he formal decisions or agreements of IEC and ISO on technical matters express, as nearly“as possible, an
international consensus of opinion on the relevant subjects since each technical commijttee-has represeptation
om all interested IEC National Committees and ISO member bodies.

3) IIEC, 1ISO and ISO/IEC Publications have the form of recommendations for international use and are accepted by
I[EC National Committees and ISO member bodies in that sense. While all reasonable efforts are made to gnsure

at the technical content of IEC, ISO and ISO/IEC publications is accutate; IEC or ISO cannot be held
esponsible for the way in which they are used or for any misinterpretationby\any end user.

4) In order to promote international uniformity, IEC National Committees7ahd 1ISO member bodies underfake to
apply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their national and
flegional publications. Any divergence between any I1SO, IEC ,or 1SO/IEC publication and the corresppnding
ational or regional publication should be clearly indicated in the‘latter.

5) IISO and IEC do not provide any attestation of conformity.\independent certification bodies provide conformity
assessment services and, in some areas, access to IEC.marks of conformity. ISO or IEC are not respons|ble for
4ny services carried out by independent certification badies.

6) A\l users should ensure that they have the latest edition of this publication.

7) o liability shall attach to IEC or ISO or its diréctors, employees, servants or agents including individual ¢xperts
and members of their technical committees.and IEC National Committees or ISO member bodies for any pgrsonal
injury, property damage or other damageof any nature whatsoever, whether direct or indirect, or fof costs
including legal fees) and expensessarising out of the publication of, use of, or reliance upon, this I§O/IEC
Publication or any other IEC, ISO orlISO/IEC publications.

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

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

International Standard ISO/IEC 24775-5 was prepared by subcommittee 25: Interconnectjon of
informationstechnology equipment, of ISO/IEC joint technical committee 1: Informgation
techrjology:

This |ntefnational Standard, together with ISO/IEC 24775-1 to ISO/IEC 24775-4 and ISQ/IEC
24775-6 to ISO/IEC 24775-8, replaces ISO/IEC 24775, second edition, published in 2011, and
constitutes a technical revision.

This edition includes the following significant tecnical changes with respect to the previous
edition.

The list of all currently available parts of the ISO/IEC 24775 series, under the general title
Information technology — Storage management, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

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

The Filesystems part of ISO/IEC 24775 contains profiles and other clauses for management of
devices and programs that support filesystems. A filesystem is a specific formatting of storage
for storing and accessing files on external storage. This part describes how filesystems are
created, modified and deleted, as well as how they can be found and reported. This part also
describe modeling for how filesystems are exported for access from remote systems. The
filesystem profiles use information from other parts of ISO/IEC 24775. Specifically, they
reference profiles in the Common Profiles and the Block Devices parts of the standard. This
part describes how these profiles are used in filesystem profiles.

of this Standard
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nternational Standard is subdivided into the following parts:

formation technology — Storage management — Part 1: Overview

formation technology — Storage management — Part 2: Common architecgture
formation technology — Storage management — Part 3: Common profiles
formation technology — Storage management — Part 4: Block devices
formation technology — Storage management — Part 5: Filesystems
formation technology — Storage management — Part 6: Fabric

formation technology — Storage management — Part 7&Host elements

formation technology — Storage management — P&rt 8: Media libraries

ges since the Last Edition
hird edition cancels and replaces the sec¢ond edition published in 2011 and constitd

tes a

ical revision. This edition includes the\following significant changes with respect to the

bus edition. The changes fall into three broad categories:

nproved organization. The International Standard has been reorganized into eight p3
ovide more information more easily. The parts are:

Part 1 Overview: The overview book provides a high level overview of the standard.

Part 2 Common Architectdre: This part covers general information about the interface, sy
security and protocals:

Part 3 Common-Prefiles: This part covers component profiles that extend profiles in other &
such as target.pofts and job control.

rs to

ch as

00kKs,

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

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

twork

Part 6 Fabric: This part covers profiles that deal with interconnection of host servers and st

orage

devices, such as switches.

Part 7 Host Elements: This part covers profiles for storage software on host servers, such as disk

partitioning and Host Hardware RAID controllers.

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

libraries.

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

Experimental: Full design review, no commercial implementations.

Implemented: Initial implementations available, may be removed at minor revision.
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» Stable: Three or more vendors have implemented the identified material, backward compatibility
assured, removed only at major revision.

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

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

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

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

- New profiles include:

« Part 3 Common Profiles: Serial Attached SCSI (SAS) Target Port, Serial ATA (SATA)

The following experimental profiles were removed from the International Standard:

The following profiles were deprecated:

Ports, SB Target Port, SAS Initiator Ports, ATA Initiator Ports, FC-SB-x Initiator-Perts,
Initiator Ports, Power Supply, Fan, Sensors, Base Server, Media Access Deyice, St
Enclosure, Software Inventory, Profile Registration, Proxy Server System Manage
Operational Power.

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

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

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

Part 7 Host Elements: Storage HBA, Host Hardware RAID Controller.

Part 8 Media Libraries: Partitioned TaperLibrary, Virtual Tape Library, Virtual Tape U
Copy and Library Views.

Part 3 Common Profiles:, Security, 3rd Party Authentication, Authorization, Creg
Management, Identity Management, Security Role Based Access Control and Sq
Resource Ownership,

Part 4 Block Devices: Pool Management Policy.

Part 3 Comimon Profiles: Cascading (replaced by direct use of cascading classes).
Part 4.Block Devices: Volume Management (and not replaced).

Part6 Fabric: Router (and not replaced).

Part 7 Host Elements: FC HBA (replaced by Storage HBA), SB Multipath Managemen

[arget
FCoE
orage
ment,

berver
Pools

stem,
Port,

L SAS

ibrary

ential
curity

t (and

not rnplahnd)

Part 8 Media Libraries: InterLibraryPort Connection (and not replaced).

« In addition, many of the existing profiles have been enhanced.

This

International Standard was prepared by the SNIA (Storage Networking Industry

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

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

Part 5: Filesystems

1 Scope

This part of ISO/IEC 24775 defines management profiles for Autonomous (top level) profiles
for programs and devices whose central function is providing support and access to file data.
In addition, it provides documentation of component profiles (or subprofiles) that deal with
filesystems and management interface functions that may be used by other autonomous

profil

Therg is an informative annex that describes how storage is mapped from block storage

share
mapp
work

This

- T

c

In ad
profil
autor
(subp

T
T
d
- T
T
d
al

ES not Included n this part of the standard.

s exported by the filesystem and the mechanisms involved in establishing
ings. This annex is recommended for getting an overview of how the filesystem m

pbart of ISO/IEC 24775 includes two autonomous profiles:
he NAS Head Profile

his profile defines the model and functions of a NAS device that exports file shares to rg
bers and gets its storage from a SAN (array devices attached'to'the NAS Head device).

he Self-Contained NAS Profile

his profile defines the model and functions of a NAS device that exports file shares to rg
bers, but gets its storage from disk drives that are.ifiternal to the NAS device (instead of extg
tached arrays).

dition to these autonomous profiles,“this standard defines a number of comp
s, which are used by the autonomous NAS profiles and might also be used by
omous profiles that feature filesystem elements and services. The component pr|
rofiles) defined in this version. ©f the standard include:

he File Export (component) Rrofile

rectories for any autonomous profile that exports file data to remote systems.
ne File Export Manipulation (component) Profile

nis component profile defines the elements used to model the services for creating, modifyin
bleting «the' file shares (the representation of exported filesystems or directories) fo
itongmous profile that provides manipulation of exported filesystems or directories.

o file
hose
pdels

bmote

bmote
rnally

bnent
other
ofiles

his component profile ‘defines the elements used to model the exporting of filesystems or

g and
r any

- T

he\File Storage (component) Profile

This component profile defines the elements used to model the storage of filesystems on logical
disks. This profile does not have services for maintaining the mapping of filesystems to logical
disks. These services are addressed in the Filesystem Manipulation Profile.

= The Filesystem (component) Profile

This component profile defines the elements used to model filesystems and its related elements,
such as logical files, directories and information on how the filesystem is addressed when mounted
to a specific system. The services for defining and maintaining the information in the Filesystem

P

rofile are contained in the Filesystem Manipulation Profile.

= The Filesystem Manipulation (component) Profile
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This component profile defines the elements used to model the services for creating, modifying and
deleting filesystems and their related elements.

= The Filesystem Quotas (component) Profile

This component profile defines the elements used to model the elements associated with creating,
maintaining and reporting on quotas on various filesystem elements.

2 Normativetreferences

The fpllowing documents, in whole or in part, are normatively referenced in the docunment and
are ipdispensible for its application. For dated references, only the edition cited. applieg. For
undajed references, the latest edition of the referenced document, including any‘amendments,
applig¢s.

ISO/IEC 24775-2:2014, Information technology — Storage managementV~ Part 2: Common
achitgcture

ISO/IEC 24775-3:2014, Information technology — Storage management-< Part 3 Common profiles

ISO/IEC 24775-4:2014, Information technology — Storage manage€ment — Part 4 Block devices
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3 Terms definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in Information technology —
Storage management — Part 2 Common architecture and the following apply.

3.1.1
Directory
subtree within a filesystem

Note 1 to entry: A directory may contain files or other directories.

3.1.2
File
logical file in a filesystem

3.1.3
File $erver
systeim configuration which supports the exporting of files and files’ systems

Note |1 to entry: A file server may be a virtual system element.

3.1.4
File $hare
sharipg protocols applied to a directory

Note |1 to entry: A directory is exported to remote users through a file share.

3.1.5
Fileslystem
way in which files are named and where theyare placed logically for storage and retrieval

3.1.6
FS Quota
quotgd (hard or soft limit) placed on.filesystem resource usage

3.1.7
Logic¢al Disk
blockl storage on which filesystems are built

Note [1 to entry: A logical disk would be formatted for a particular filesystem.

3.1.8
NAS [Head
NAS device that gets its physical storage from one or more arrays that are externally attgched
to the NAS device

3.1.9
Self-Contained NAS
NAS device that has its own internal (to the NAS device) storage

3.1.10

Quota

hard or soft limit defined for users, user groups or resource collections on the amount of
resources that may be consumed.
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3.2 Abbreviations

CIFS Common Internet File System

NAS Network Attached Storage

NOTE In the context of this standard, this refers to devices that serve files to a network.

NFS Network File System
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4 Typographical conventions

4.1 Maturity model

In addition to informative and normative content, this International Standard includes guidance
about the maturity of emerging material that has completed a rigorous design review but has
limited implementation in commercial products. This material is clearly delineated as described
in Clause 4. The typographical convention is intended to provide a sense of the maturity of the
affected material, without altering its normative content. By recognizing the relative maturity of
different sections of the International Standard, an implementer should be able to make more
informed decisions about the adoption and deployment of different portions of the International
Standard in a commercial product.

This |nternational Standard has been structured to convey both the formal requirements and
assumptions of the Information Technology — Storage Management APl and itssemgrging
impI%?nentation and deployment lifecycle. Over time, the intent is that all centent ip the
Interpational Standard will represent a mature and stable design, be verified by extensive
implgmentation experience, assure consistent support for backward compatibility, and rely
solely on content material that has reached a similar level of maturity. Unless explicitly lapeled
with pne of the subordinate maturity levels defined for this International’Standard, contgent is
assumed to satisfy these requirements and is referred to as “Finalized”. Since much of the
evolving International Standard content in any given release will not\iave matured to that jevel,
this International Standard defines three subordinate levels @of-implementation maturity that
ident|fy important aspects of the content’s increasing maturitixand stability. Each subordinate
matufity level is defined by its level of implementation expé€rience, its stability and its reljance
on ofher emerging standards. Each subordinate matdrity level is identified by a uhique
typodraphical tagging convention that clearly distinguishes content at one maturity model from
contgnt at another level.

4.2 Experimental maturity level

No mfaterial is included in this International*Standard unless its initial architecture has|been
completed and reviewed. Some contentyincluded in this International Standard has conjplete
and feviewed design, but lacks implementation experience and the maturity gained thfough
implementation experience. This centent is included in order to gain wider review and td 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 thg SMI
Intermational Standards. ,The contents of an Experimental profile may change¢ as
implementation experiente is gained. There is a high likelihood that the changed content will
be inpluded in an upcoming revision of the International Standard. Experimental materigl can
advance to a highet_maturity level as soon as implementations are available. Figure 1 is a
sample of the typographical convention for Experimental content.

EXPERIMENTAL

Experimental content appears here.

EXPERIMENTAL

Figure 1 - Experimental maturity level tag

4.3 Implemented maturity level

Profiles for which initial implementations have been completed are classified as
“Implemented”. This indicates that at least two different vendors have implemented the profile,
including at least one provider implementation. At this maturity level, the underlying
architecture and modeling are stable, and changes in future revisions will be limited to the
correction of deficiencies identified through additional implementation experience. Should the
material become obsolete in the future, it shall be deprecated in a minor revision of the
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International Standard prior to its removal from subsequent releases. Figure 2 is a sample of
the typographical convention for Implemented content.

IMPLEMENTED
Implemented content appears here.

IMPLEMENTED

4.4 Stable maturity level

Oncel content at the Implemented maturity level has garnered additional_implementation
expeflience, it can be tagged at the Stable maturity level. Material at this/maturity levgl has
been|implemented by three different vendors, including both a provider fand a client. Should
matefial that has reached this maturity level become obsolete, it may only be deprecate¢d as
part ¢f a minor revision to the International Standard. Material at this’maturity level thgt has
been|deprecated may only be removed from the International Standard as part of a major
revision. A profile that has reached this maturity level is guaranteed to preserve backward
complatibility from one minor International Standard revision, to_the next. As a result, Profiles at
or abpve the Stable maturity level shall not rely on any content that is Experimental. Figure 3 is
a sample of the typographical convention for Implemented content.

STABLE
Stalple content appears here.

STABLE

Figure 3 - Stable maturity level tag

4.5 Finalized maturity. level

Content that has reached the highest maturity level is referred to as “Finalized.” In additjon to
satisfying the requirements for the Stable maturity level, content at the Finalized maturity|level
shall|solely depend upon or refine material that has also reached the Finalized level. If
Interpational Standard content depends upon material that is not under the control of the $NIA,
and therefore-not subject to its maturity level definitions, then the external content is evalpated
by the SNIA to assure that it has achieved a comparable level of completion, stability, and
implgmentation experience. Should material that has reached this maturity level befome
obsolete, it may only be deprecated as part of a major revision to the International Standard. A
profile that has reached this maturity level is guaranteed to preserve backward compatibility
from one minor International Standard revision to the next. Over time, it is hoped that all
International Standard content will attain this maturity level. Accordingly, there is no special
typographical convention, as there is with the other, subordinate maturity levels. Unless
content in the International Standard is marked with one of the typographical conventions
defined for the subordinate maturity levels, it should be assumed to have reached the Finalized
maturity level.

4.6 Deprecated material

Non-Experimental material can be deprecated in a subsequent revision of the International
Standard. Sections identified as “Deprecated” contain material that is obsolete and not
recommended for use in new development efforts. Existing and new implementations may still
use this material, but shall move to the newer approach as soon as possible. The maturity level
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of the material being deprecated determines how long it will continue to appear in the
International Standard. Implemented content shall be retained at least until the next revision of
the specialization, while Stable and Finalized material shall be retained until the next major
revision of the International Standard. Providers shall implement the deprecated elements as
long as it appears in the International Standard in order to achieve backward compatibility.
Clients may rely on deprecated elements, but are encouraged to use non-deprecated
alternatives when possible.

Deprecated sections are documented with a reference to the last published version to include
the deprecated section as normative material and to the section in the current International

Standard with the replacement. Figure 4 contains a sample of the typographical convention for
deprc cated content

Content that has been deprecated appears here.

Figure 4 - Deprecated tag
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STABLE

5 File Export Profile

5.1 Description

5.1.1 Synopsis

Profile Name: File Export (Component Profile)

Version: 1.4.0

Orgalwization: SNIA

CIM $chema Version: 2.18

Tablg 1 describes the related profiles for File Export.

Table 1 - Related Profiles for File Export

Prpfile Name Organization Version Requirement Description
Inglication SNIA 15.0 Mandatory
Experimental Indication SNIA 15.0 Optional

Centfal Class: CIM_FileShare

Scop|ng Class: CIM_ComputerSystem

5.1.2| Overview

The File Export Profile is a subprofile.for autonomous profiles that support exporti
filesystems. Specifically, in this releas€ of SMI-S, this includes the NAS Head and
Contained NAS Profiles. In some of-these autonomous profiles the File Export is requirg
otherp it may not be. See the parent-profile to see if this profile is required or not.

ng of
Self-
ed. In

EXPERIMENTAL

The [ExportedFileShareSetting is defined as SNIA_classes. While this is defined to holg
properties, the CIM version of this class will be supported for backward compatibility.

EXPERIMENTAL

new

5.1.3| <Implementation

5.1.3.1 General

Figure 5 illustrates the classes mandatory for modeling the export of File Shares for the
filesystem profiles. This profile is supported by the Self-contained NAS and the NAS Head
Profiles. Figure 5 shows the ComputerSystem that hosts the LocalFileSystem (“filesystem
host”) as different from the ComputerSystem hosting the FileShare (“File server”). While they
may be different ComputerSystems, they may also be the same ComputerSystem instance.
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ProtocolEndPoint

ProtocollFType = 4200 | 4201
(NFS" or "CIFS")
(See NAS Network Port Profile)

*

. SAPAvailableForElement———— SAPAvailableForElement
File Export
R *
Profile EileShare ExportedFileShareSetting -
—ElementSettingData FieStrars
NFSorciFs 1y 1 NFS or GIES
0.* ExportedFileShareSetting ‘
ElementSettingData
HostedShare SharedElement SharedElement

ConcreteDependency
(Deprecated, Optional) 2

(For Backward Compatibility)

LogicalFile (Deprecated)
1 (for Backward Compatibility)

C terSyst
omputersystem (See Filesystem Profile)

Hile server (Dedicated="16') FileStorage.(Reprecated)
(See referencing profile) (For Backward‘ Compatibility)

PointinTimeCopy

ComputerSystem LocalFileSystem (See File Sytem Jopy
- HostedFileSystem Services Profilg)
Filesystem Host (See Filesytem Profile) | <1
[See referencing profile)

Figure 5 - File Export Instance

The neferencing profile shall model any Eile Shares that have been exported to the netwagrk. A
File [Share shall be represented -as a FileShare instance with associations tgq the
ComputerSystem that hosts the shaté (via HostedShare), to the ExportedFileShareSetting (via
ElempntSettingData) and to the RrotocolEndpoint (via SAPAvailableForElement) through yhich
the Share can be accessed.

EXPERIMENTAL

The FileShare alse_has a SharedElement association to the LocalFileSystem on which the
sharg is basedx

Note |that a-kileShare may be defined on a PointinTimeCopy (of a filesystem). A File$hare
may fefer to either a LocalFileSystem or a PointinTimeCopy of a filesystem. But a File$hare
canngptireference both a LocalFileSystem and a PointInTimeCopy.

EXPERIMENTAL

In addition, there may also be an association between the FileShare and the LogicalFile that
the share represents (via ConcreteDependency). This is provided for backward compatibility
with previous releases of the standard.
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2 Associations to FileShare

2014

The SAPAvailableForElement is a many to many association. That is, multiple FileShares may
be exported through the same ProtocolEndpoint and multiple ProtocolEndpoints may support
the same FileShare.

The SharedElement association between the FileShare and a LocalFileSystem is many to one
association. Zero or more FileShares may be associated to one LocalFileSystem. But each
FileShare shall only reference one LocalFileSystem.

The (toncreteDependency association between the FileShare and the LogicalFile is a mgny to
one @ssociation. Zero or more FileShares may be associated to one LogicalFilecBut|each
FileShare shall only reference one LogicalFile.
The ElementSettingData association between the FileShare and the ExportedFileShareSgtting
is a gne to one association. That is, a FileShare shall have an ExportedFileShareSetting and
that ExportedFileShareSetting shall be associated to exactly one-FileShare.
5.2 Health and Fault Management Consideration
5.2.1f General
The File Export Profile supports state information_(e.g., OperationalStatus) on the follpwing
element of the model:
= F|leShares that are exported (see 5.2.2).
5.2.2] OperationalStatus for FileShares
Tablg 2 shows FileShare operationatStatus.
Talble 2 - FileShare OperationalStatus
Operational Status Description

(0] FileShare is online.

Eryor FileShare has a failure. This could be due to a filesystem failure.

Stppped FileShare is disabled.

Unknown
53 Caouﬁdliﬂg constderattons
None
5.4 Supported Profiles, Subprofiles, and Packages

See 5.1.1 for information.

5.5

551

None

Methods of the Profile

Extrinsic Methods of the Profile
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5.5.2 Intrinsic Methods of the Profile

- 35 -

The profile supports read methods and association traversal. Specifically, the list of intrinsic

operations supported are as follows:
= Getlnstance

= Associators

= AssociatorNames

e References

< ReferenceNames
< Ehumeratelnstances
< EhumeratelnstanceNames

5.6 Client Considerations and Recipes

To ligt existing FileShares on the system, a client shall be able to find FileShares attached to a
systejm (e.g., a file server) by doing an association traversal from/the ComputerSystem that

repreisents the system using the HostedShare association.

57 CIM Elements

5.7.1| General

Tablg 3 describes the CIM elements for File Export.

Table 3 - CIM Elements for File Export

Element Name

Requirement

Description

5.7.2 ¢IM_ConcreteDependency Optional Deprecated. Represents an associatio
between a FileShare element and the gctual
shared LogicalFile or Directory on whidh it is
based. This is provided for backward
compatibility.

5.7.3 CIM_ElementSettingData (FileShare) Mandatory Associates a FileShare and
ExportedFileShareSetting elements.

5.7.4 CIM_ExportedFileSharéSetting (Setting) Mandatory The configuration settings for an Exported
FileShare that is a setting for a FileShare
available for exporting.

5.7.5 CIM_FileShare\(Exported File Share) Mandatory Represents the sharing characteristics [of a
particular file element.

5.7.6 CINV HostedShare Mandatory Represents that a shared element is hgsted
by a File Server Computer System.

5.7.7 CIM_SAPAvailableForElement Mandatory Represents the association between a
ProtocolEndpoint to the shared element that
is being accessed through that SAP.

5.7.8 CIM_SharedElement Mandatory Associates a FileShare to the
LocalFileSystem on which it is based.

SELECT * FROM CIM_InstModification WHERE Mandatory Deprecated WQL - Change of Status of a

Sourcelnstance ISA CIM_FileShare AND FileShare. PreviousInstance is optional, but

Sourcelnstance.OperationalStatus <> may be supplied by an implementation of the

PreviousInstance.OperationalStatus Profile.

SELECT * FROM CIM_lInstModification WHERE Optional CQL - Change of Status of a FileShare.

Sourcelnstance ISA CIM_FileShare AND
Sourcelnstance.CIM_FileShare::OperationalStatus <>
PreviousInstance.CIM_FileShare::OperationalStatus

Previousinstance is optional, but may be
supplied by an implementation of the Profile.
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5.7.2 CIM_ConcreteDependency
Deprecated.

Created By: External

Modified By: Static

Deleted By: External

Requirement: Optional.

Table 4 describes class CIM_ConcreteDependency.

Table 4 - SMI Referenced Properties/Methods for CIM_ConcreteDependency

Properties Requirement Description and Notes

Antecedent Mandatory The LogicalFile that is being shared.

Dependent Mandatory The Share that represents thejLogicalFile
being shared.

5.7.3] CIM_ElementSettingData (FileShare)

Crealed By: External
Modified By: Static
Deleted By: External
Rqu'iiement: Mandatory.

Tablg 5 describes class CIM_ElementSettingData(FileShare).

[able 5 - SMI Referenced Properties/Methods for CIM_ElementSettingData (FileShare

Properties Reguirement Description and Notes

IsDefault Optional Not Specified in this version of the Profile.

IsCurrent Optional Not Specified in this version of the Profile.

IsNext Optional Not Specified in this version of the Profile.

IsMinimum Optional Not Specified in this version of the Profile.

IsMaximum Optional Not Specified in this version of the Profile.

ManagedElement Mandatory The FileShare.

SettingData Mandatory The settings define on creation of the
FileShare.

5.7.4 CIM_ExportedFileShareSetting (Setting)

Created By: External
Modified By: External
Deleted By: External
Requirement: Mandatory.
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Table 6 describes class CIM_ExportedFileShareSetting (Setting).

Table 6 - SMI Referenced Properties/Methods for CIM_ExportedFileShareSetting (Setting)

Properties Requirement Description and Notes

InstancelD Mandatory A unique ID for the setting.

ElementName Mandatory A user-friendly name for the Setting.
FileSharingProtocol Mandatory The file sharing protocol supported by this

share. NFS (2) and CIFS (3) are the
supported values.

ProtocolVersions Mandatory An array of the versions of the supported file
sharing protocol. A share may support
multiple versions of the same protocol.

InitialEnabledState Optional Valid values are '1|2|3|7|8|9' for (‘Other|
'‘Enabled’ | 'Disabled' | 'In Test' | Deférred’ |
'‘Quiesce’).

OtherEnabledState Optional This should be filled in if the

InitialEnabledState is A"

DefaultUserldSupported Optional Valid values are '2|34" for (‘No Default User
Id' | 'System-Specified Default User Id' |
'Share-Specified Default User Id').

RootAccess Optional Valid vatues are '2|3' for (‘'No Root Access' |
'AllelRoot Access').

AccessPoints Optional Valid values are '2|3|4|5' for (‘None' | 'Service
Default' | 'All' | 'Named Points").

Caption Optional Not Specified in this version of the Profile.
Description Optional Not Specified in this version of the Profile.
DefaultReadWrite Optional Not Specified in this version of the Profile.
DefaultExecute Optional Not Specified in this version of the Profile.
ExecuteSupport Optional Not Specified in this version of the Profile.
WritePolicy Optional Not Specified in this version of the Profile.

5.7.5| CIM_FileShare-(Exported File Share)

Created By: External
Modified By: External
Deleted By:-External
Requjirement: Mandatory.

Table 7 describes class CIM_FileShare (Exported File Share).

Table 7 - SMI Referenced Properties/Methods for CIM_FileShare (Exported File Share)

Properties Requirement Description and Notes

InstancelD Mandatory A unique id for the FileShare element.

ElementName Mandatory This shall be a user friendly name for the
FileShare.

Name Mandatory This shall be an opaque string that uniquely
identifies the path to the directory or file.
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Table 7 - SMI Referenced Properties/Methods for CIM_FileShare (Exported File Share)

Properties Requirement Description and Notes
SharingDirectory Mandatory Indicates if the shared element is a file or a
directory. This is useful when importing but
less so when exporting.
OperationalStatus Mandatory The OperationalStatus of the FileShare as
defined in 4.2.1.
Description Optional This is a comment describing the file share.
Caption Optional Not Specified in this version of the Profile.
InstallDate Optional Not Specified in this version of the Profile.
StatusDescriptions Optional Not Specified in this version of the Profile,
HealthState Optional Not Specified in this version of the Profile.
EnabledState Optional Not Specified in this version ofithe Profile.
OtherEnabledState Optional Not Specified in this version of the Profile.
RequestedState Optional Not Specified in thig’version of the Profile.
EnabledDefault Optional Not Specified i this version of the Profile.
TimeOfLastStateChange Optional Not Specified in this version of the Profile.
RequestStateChange() Optional NotSpecified in this version of the Profile.
5.7.6] CIM_HostedShare
Crealed By: External
Modified By: External

Deletled By: External

Requfirement: Mandatory.

Tablg 8 describes class CIM_HgastedShare.

Table 8 - SMI‘Referenced Properties/Methods for CIM_HostedShare

Properties Requirement Description and Notes

RemoteShareWwN Optional Not Specified in this version of the Profile.

Dependent Mandatory The Share that is hosted by a Computer
System.

Antecedent Mandatory The Computer System that hosts the
FileShare. This can be the top level or non-
Top level system, or a virual 1ile server. But it
shall be a File Server (Dedicated="16").

5.7.7 CIM_SAPAvailableForElement
Created By: External

Modified By: Static

Deleted By: External

Requirement: Mandatory.
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Table 9 describes class CIM_SAPAvailableForElement.

Table 9 - SMI Referenced Properties/Methods for CIM_SAPAvailableForElement

Properties Requirement Description and Notes

ManagedElement Mandatory The element that is made available through a
SAP. In the File Export subprofile, these are
FileShares configured for either export.

AvailableSAP Mandatory The Service Access Point that is available to
this FileShare. This shall have a value of
'4200' (NFS) or '4201' (CIFS).

5.7.8] CIM_SharedElement

Crealed By: External
Modified By: Static
Deleted By: External
Reqtjrrement: Mandatory.

Tablg 10 describes class CIM_SharedElement.

Table 10 - SMI Referenced Properties/Methods for'CIM_SharedElement

Properties Requirement Description and Notes

SystemElement Mandatory The LocalFileSystem that is exporting some
contained file or directory as a FileShare.

SameElement Mandatory The FileShare that exposes a contained file
or directory of the LocalFileSystem as an
exported object.

STABLE
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EXPERIMENTAL
6 File Export Manipulation Subprofile
6.1 Description

6.1.1 Synopsis

Profile Name: File Export Manipulation (Component Profile)

Version: 1.4.0

Orgalwization: SNIA
CIM $chema Version: 2.18
Tablg 11 describes the related profiles for File Export Manipulation.

Table 11 - Related Profiles for File Export Manipulation

Prpfile Name Organization Version Requirement Description
Jop Control SNIA 15.0 Optional

File Export SNIA 14.0 Mandatery

Indlication SNIA 15.0 Mandatory

Experimental Indication SNIA 15.0 Optional

Centlal Class: FileExportService

Scop|ng Class: File server ComputerSystem ‘element (with Dedicated property containing|”16”)

6.1.2| Overview

The File Export Manipulation Subprofile is a subprofile of autonomous profiles that support
filesystems. It makes use of elements of the filesystem subprofiles and supports creation,
modification and deletion of FileShares that are exported by the File Export Subprofile. A
number of other profiles and.subprofiles also make use of elements of the filesystem subgrofile
and will be referred to-in-this standard as “filesystem related profiles” — these include byt are
not lipnited to the filesystem subprofile, the Filesystem Manipulation Subprofile, the File Export
Subpyofile, the NAS Head Profile, the Self-Contained NAS Profile, and so on.

In thip standards. the autonomous profiles that use the File Export Manipulation Subprofile are
the NAS Head~and Self-Contained NAS Profiles.

Anneik. B, "(informative) State Transitions from Storage to File Shares" describes the gtates
that & sterage etetent; |n|t|a”y antrtsed LugiualDiolr\, §6€S thruugh before+tHeanbe-exported
as a CIFS or NFS file share. The Filesystem Manipulation Subprofile provides the methods to
create the filesystem as a LocalFileSystem and make it locally accessible at a file server
ComputerSystem (associated to the file server ComputerSystem via the LocalAccessAvailable
association). This profile (the File Export Manipulation Profile) provides the methods to "Export
a file share" from the file server that allows the file server to share its contents with remote
operational users. Sharing the contents of a LocalFileSystem can be from the root directory or
some contained internal directory, or some contained internal file. When a directory (root or
otherwise) is shared, all files and sub-directories of that directory are also automatically shared
(recursively). The semantics of sharing are ultimately controlled by the Authorization profiles
and by the filesystem implementation, so sharing cannot violate the access rules specified
internally to the filesystem. In addition to specifying the object (file or directory) to be shared,
the filesystem implementation shall specify the protocol to use (CIFS, NFS, or other protocol)
for sharing.
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SMI-S uses a FileShare element to represent the externally accessible file share. A
SharedElement association will exist between the FileShare and the LocalFileSystem. The
FileShare.Name property indicates the shared object (it is the filesystem-specific path to the
contained file or directory that is being shared). The format of Name is specific to the
filesystem type indicated by the associated FileSystemSetting.ActualFileSystemType property.
The LocalFileSystem.PathnameSeparatorString property indicates the "separator string" that
may be used to split the PathName into the components of a hierarchical path name from the
root of the associated filesystem (indicated by the LocalFileSystem).

6.1.3 Instance Diagrams

=l = — o 1 ! H
613J. FIIT LAPUTT UTTAllUTT LTIdsSoSTo dllfu assuLlIiAlliulTs

Figure 6 illustrates the constructs involved with creating a FileShare for a File YExport
Subpfofile. This summarizes the mandatory classes and associations for thisysubpfofile.
Spec|fic areas are discussed in later clauses.

ComputerSystem

Dedicated[]="File Server” 16
1 1

. 1

-

FileExportCapabilities ‘

FileSharingProtocold[] .

I ProtocolVersions]] HostedService
SynchronousExportMethods]] | 1
AsynchronousExportMethods]] | ElementCapabilities

InitialEnabledState ‘ 1 FileExportSeryice HostedShare
ElementCapabilities
Characteristics={"Default”} 1 Crea_te ExportedShare()
ElementCapabilities—— ModifyExpegtedShare()
1 ReleaseExportedShare()

. 1
1 ServiceAffectsElement
ExportedFileShareCapabilities * +

FileSharingProtocol FileShare
1 ProtocolVersions[] Name="path to shared - -
SupportedProperties[] 1 elpement" ExportedFileShareSetting LocalAccesshvailable
CreateGoalSettings() + + 1 FileSharingProtocol
1 Il ProtocolVersions]
InitialEnabledState
HostedAccessPoint ElementSettingData OtherEnabledState
DefaultRead\\rite
SettingsDefineCapabilities DefaultExecute
ExecuteSupport
SAPRAvailableForElement 1 DefaultUserldSupported
- ConcreteDependency SharedElement— Roc_’tACC?SS
| ExportedFileShareSetting ‘ (Optionaly \WritePolicy
I | | AccessPoints
1 1
* ProtocolEndPoint L LogicalFile LocalFileSystem

* (or Directory)

-

Protocol IFType="Other" FileStorage. .
OtherTypeDescription='NFS"

or "CIFS"

Figure 6 - File Export Manipulation Subprofile Instance

The FileExportService provides configuration support for exporting elements ('files' and
'directories’) of a LocalFileSystem as FileShare elements. A FileExportService is hosted by the
file server ComputerSystem that exports the directories/files (these would be the file server
ComputerSystems in the filesystem subprofile that were given local access to the filesystem).
FileShares are accessed through ServiceAccessPoint(s) hosted by the file server
ComputerSystem.  FileShares are associated with the FileExportService via
ServiceAffectsElement and with the ServiceAccessPoint(s) via SAPAvailableToElement.

If a filesystem-related profile supports the File Export Manipulation Subprofile, it shall have at
least one FileExportService element. This FileExportService shall be hosted on the top level
ComputerSystem of the File Export Subprofile (which shall be a file server ComputerSystem
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element in the filesystem related profiles). The methods offered are CreateFileShare,
ModifyFileShare, and ReleaseFileShare.

Associated to the FileExportService (via ElementCapabilities) shall be one
FileExportCapabilities element that describes the capabilities of the service. It identifies the
methods supported, whether the methods support Job Control or not, the protocols that the
created file share can support, and whether or not the file share shall be made available after
creation.

For each file sharing protocol that is supported, there shall be one
ExportedFileShareCapabilities element that defines the range of capabilities supported for that
particular_file sharing protocol. The ExportedFileShareCapabilities elements shall be
asso¢iated via  ElementCapabilities to the  FileExportService. One of [ the
ExportedFileShareCapabilities may be identified as a default (by setting the.'prdperty
ElemgntCapabilities.IsDefault). The default ExportedFileShareCapabilities element | also
indicates the default file sharing protocol to be supported. These defaults apply)if any of the
extrinsic methods of the FileExportService are invoked with a NULL value farthe Capabijilities
pararpeter.

Each|ExportedFileShareCapabilities element is defined by a set of ExportedFileShareSeftings
that | are associated to it by the SettingsDefineCapabilities” association. These
ExportedFileShareSettings may be structured to indicate ,a\‘range of supported| and
unsupported property values and shall have the same value-for the FileSharingPratocol
property as the ExportedFileShareCapabilities element.

For the convenience of clients the File Export Manipulation Subprofile may populate a et of
“pre-glefined” ExportedFileShareSettings for each of the/ExportedFileShareCapabilities. These
shall|be associated to the ExportedFileShareCapabilities via the SettingsDefineCapabilities
assogiation — the association shall have its SettingsDefineCapabilities.PropertyPolicy prgperty
set t¢ "Correlated" and theSettingsDefineCapabilities.ValueRole property set to "Suppofted".
That |they are pre-defined and therefore<'exist at all times does not imply that these
ExpoftedFileShareSettings shall be made persistent by the implementation.

The |ExportedFileShareCapabilities_“instance supports the CreateGoalSettings mdthod,
desclibed in detail in , "Table 14 shows methods and instances for FileExportManipulation.”.
This method supports establishing-one client-defined ExportedFileShareSettings (as a gdal).

CreateGoalSettings takes, an array of embedded SettingData elements as the |input
TemplateGoalSettings and SupportedGoalSettings parameters and may generate an artay of
embgdded SettingData“elements as the output SupportedGoalSettings parameter. However,
this profile only uses a single embedded ExportedFileShareSettings element in the |input
parameters (both.TFemplateGoalSettings and SupportedGoalSettings) and generate a gingle
valid lembedded ExportedFileShareSettings element as output (SupportedGoalSettings). If a
clieny supplies’a NULL ExportedFileShareSettings (i.e., the empty string) as input tg this
methpd, the returned ExportedFileShareSettings structure shall be a default setting fqr the
parent ExportedFileShareCapabilities. If the input (the embedded ExportedFileShareSettings)
is not-NUtthe-methotdmeayreturia—bestfit—to-thereguested-seting—The—chent-may-iterate
on the CreateGoalSettings method until it acquires a setting that suits its needs. This
embedded settings structure may then be used when the CreateFileShare or ModifyFileShare
methods are invoked. The details of how iterative negotiation can work are discussed in
6.5.1.2, "ExportedFileShareCapabilities.CreateGoalSettings". Note that the file sharing
protocol indicated by the FileSharingProtocol property is invariant in all of these interactions. It
is an error if the client changes the FileSharingProtocol property for a Setting and submits it as
a goal to the Capabilities element that provided the original Setting.

Note that it is not possible to guarantee that negotiation will terminate with an agreed upon
setting and therefore a fall-back mechanism is needed. This profile does not require
negotiation — an implementation may support only a set of pre-defined correlated point settings
that a client can preload and use without modification. The implementation could also support
the only settings whose properties are selectable from an arithmetic progression or from a
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fixed enumeration, so that the client may construct a goal setting that is guaranteed to be
supported without negotiation.

Note that if a client has obtained a goal setting supported by the implementation this does not
guarantee that a create or modify request will succeed. Such a setting only specifies a
supported static configuration not that the current dynamic environment has the resources to
implement a specific request.

Armed with the goal (the embedded ExportedFileShareSettings element), a reference to a
LocalFileSystem, and a path to a file or directory contained within that LocalFileSystem, the
client can now use the CreateFileShare method to create the file share for export. The
CreateFileShare method creates a FileShare element, and a new ExportedFileShareSettings

H L1l 1 Y =) b
InSta LT dS WEIT doS STVETAITITLESSAly dSSULTALIUTTIS. TTITST doSsSULITAUUTTIS alt.

< HostedFileShare association between the FileShare and the file server ComputerSystem that
hopsts it.

= SharedElement association between the FileShare and the LocalFileSystemln addition, the
FlleShare element specifies the pathname for the shared element (file or djrectory) relative fo the
qot of the LocalFileSystem (using the Name property).

—_

[}
m
[

ementSettingData to associate the FileShare to the ExportedFileShareSetting defined for

0
T

Dr backward compatibility with previous releases of SMI-S:

The file or directory of the LocalFileSystem that is being shared is represented as a LogicalFile.

A FileStorage association is created between the LogicalFile and the LocalFileSystem.

A ConcreteDependency association is created between the FileShare and the LogicalFile.

rl addition, optional parameters to the method-can cause other classes to be created:

DefaultUserld could create a Privilege (see Clause 6 File Export Manipulation Subprofile)
associated to the FileShare as AuthorizationTarget and to a Userldentity as AuthorizationSgurce.

RootAccessHosts array parameter could create root access Privileges from a number of r¢mote
Host ComputerSystems to the FileShare (also using the Security Authorization Subprofile).

AccessPointPorts array(parameter could create SAPAvailableForElement associationg to a
number of ProtocolEndPoints representing TCP/IP ports through which access is provided to this
FileShare.

The |ReleaseFileShare method is straightforward — it deletes the FileShare and the
ExpoftedFileShateSetting, and the associations to those elements (HostedFileShare, the
ElemgntSettingbata element, SharedElement, all the SAPAvailableForElement associations
and |all Privileges that reference this FileShare as an AuthorizationTarget).| Any
ComputerSystem elements created to represent remote hosts with root access tq this
ment

v v y (the
implementation may keep track of the other users of this element and be able to delete it). For
similar reasons, a ProtocolEndPoint created as a result of being specified in the
AccessPointPorts parameter may not be deleted. In both these cases, if the element has no
associations other than the scoping one (FileStorage to LocalFileSystem for LogicalFile and
HostedAccessPoint to ComputerSystem for ProtocolEndPoint) the provider may stop surfacing
it at any time.

The ModifyFileShare method modifies an existing FileShare - this requires a new
ExportedFileShareSetting element to be used as a goal. But not any ExportedFileShareSetting
will do. The client shall use the ExportedFileShareCapabilities.CreateGoalSettings method
which would have been used to create the file share, or an appropriate compatible
ExportedFileShareCapabilities instance. The CreateGoalSettings method is used to establish a
new ExportedFileShareSetting goal (as with the original file share creation, it may be
necessary to iterate on the CreateGoalSettings method). Since only properties controlled by
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Settings can be changed by ModifyFileShare, elements surfaced as a side-effect of creating or
modifying a file share (i.e., any ComputerSystems created to represent remote hosts with root
access or a ProtocolEndPoints created to represent access points for the share, or any user id
created as a default user id) cannot be deleted, though new ones can be created and/or
added), the effect of ModifyFileShare is to change some properties of the FileShare or of the
associated ExportedFileShareSetting.

6.1.3.2 Finding File Export Services, Capabilities and Pre-defined Settings

When creating a file share the first step is to determine what can be created. Figure 7
illustrates an instance diagram showing the elements that shall exist for supporting fileshare
creation.

ComputerSystem -

Dedicated[J="File Server” 16

Hosté&dSeice

ExportedFileShareCapabilities ElementCapabilities 1 FileExportService
- etaam T
1 Characteristics={"Default’ }ElementCapabiIities
|

ExportedFileShareCapabilities Create ExportedShare()
. MadifyExportedShare()

ReleaseExportedShare()

FileSharingProtocol
Il ProtocolVersions[]
SupportedProperties]] — ‘
CreateGoalSettings() ElementCapabilities

SettingsDefineCapabiliti

FileExportCapabilities

ExportedFileShareSetting FileSharingProtocols]]
" - 11 ProtocolVersions[]
HostedPccessPoint File{ ExportedFileShareSetting, SynchronousExportiVethods{] _
LocalAccessApvailable

AsynchronousExportMethods]]
Initial Enabled State

FileSharingProtacel

ServiceAffectsElement

. LogicalFile
ProtocolEndPoint _CongcreteDependency | (or Directory) HostedShare
ProtocollFType="Other" ElementSeftingData (Optional) (Conditional)
OtherTypeDescription="NFS"
or "CIFS" ‘
FileStorage

(Conditional)
|

LocalFileSystem

SAPAvailableForElement,

SharedElement

FileShare

Name="path to
LogicalFile”

Figlire 7 - Capabilities and Settings for Exported File Share Creation

At legast gne FileExportService shall exist if the Filesystem Profile has implemented th¢ File
g the

If no service is found from the Top Level file server ComputerSystem, the client should look for
other component file server ComputerSystems that may be hosting the service. This is not
recommended, but permitted.

An instance of the FileExportCapabilities shall be associated to the FileExportService via the
ElementCapabilities association. A client should follow this association (filtering on the result
value of "CIM_FileExportCapabilities") to inspect the configuration capabilities that are
supported. The client would choose between the file sharing protocols specified in the array
property FileSharingProtocol.

For each entry in the FileSharingProtocol array, there shall be one instance of
ExportedFileShareCapabilities with the same value for the FileSharingProtocol property that
shall be associated to the FileExportService using the ElementCapabilities association
(filtering on the result value of "CIM_ExportedFileShareCapabilities™).  This
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ExportedFileShareCapabilities element shall specify the supported capabilities for that
FileSharingProtocol using a collection of ExportedFileShareSetting elements. These
ExportedFileShareSettings shall be associated the ExportedFileShareCapabilities via
SettingsDefineCapabilities.

An implementation may support a set of pre-defined ExportedFileShareSettings that clients
could use directly if desired. The SettingsDefineCapabilities association from the
ExportedFileShareCapabilities to the pre-defined ExportedFileShareSettings shall have the
PropertyPolicy property be "Correlated", the ValueRole property be "Supported" and the
ValueRange property be "Point". Other pre-defined combinations of property values may be
specified by ExportedFileShareSettings whose SettingsDefineCapabilities association has the

rectly

6.2 Health and Fault Management Considerations

6.2.1| General

The Key elements of this profile are the FileExportService and the file,server ComputerSygtem.

6.2.2| OperationalStatus for FileExportService

Tablg 12 shows the operational status for FileExport services.

Table 12 - Operational Status forFifeExport Service

Primary OperationalStatus Description
2gK” The service is running with good status.
3 “Degraded” The service is.operating in a degraded mode. This could be due to the health

state of the‘underlying file server, or of the storage being degraded or in efror.

4 “Stressed” The“services resources are stressed.

5 “Predictive Failure” The service might fail because some resource or component is predicted {o
fail.

6 “Hrror” An error has occurred causing the service to become unavailable. Operatgr
intervention through SMI-S to restore the service may be possible.

6 “Hrror” An error has occurred causing the service to become unavailable. Automdted
recovery may be in progress.

7 “Non-recoverable Error” The service is not functioning. Operator intervention through SMI-S will nof fix
the problem.

8 “Starting” The service is in process of initialization and is not yet available operationally.

9 “$topping” The service is in process of stopping, and is not available operationally.

10 “Stopped” The service cannot be accessed operationally because it is stopped — if this

did not happen because of operator intervention or happened in real-time, the
OperationalStatus would have been “Lost Communication” rather than

“Stopped”.
11 “In Service” The service is offline in maintenance mode, and is not available operationally.
13 “Lost Communications” The service cannot be accessed operationally — if this happened because of

operator intervention it would have been “Stopped” rather than “Lost
Communication”.

14 “Aborted” The service is stopped but in a manner that may have left it in an inconsistent
state.

15 “Dormant” The service is offline, and the reason for not being accessible is unknown.
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Table 12 - Operational Status for FileExport Service

Primary OperationalStatus

Description

16 “Supporting Entity in Error”

The service is in an error state, or may be OK but not accessible, because a
supporting entity is not accessible.

6.2.3 OperationalStatus for File Server ComputerSystem

Table 13 shows operational status for File Server ComputerSystem.

Table 13 - Operational Status for File Server ComputerSystem

Primary OperationalStatus

Description

2*gK” The file server is running with good status.

3 “Degraded” The file server is operating in a degraded mode. This could be/due to the
health state of some component of the ComputerSystem,,due to load by other
applications, or due to the health state of backend or frontsend network
interfaces.

4 “Ytressed” The file server resources are stressed.

5 “Predictive Failure”

The file server might fail because some resource or component is predictefl to
fail.

6 “Hrror” An error has occurred causing thelComputerSystem to become unavailable.
Operator intervention through,SNII3S to restore the service may be possible.
6 “Hrror” An error has occurred causing the ComputerSystem to become unavailable.

Automated recovery may’be in progress.

7 “Non-recoverable Error”

The file server CofnputerSystem is not functioning. Operator intervention
through SMI-S will not fix the problem.

8 “Starting” The ComputerSystem is in process of initialization and is not yet available
operationally.

9 “$topping” The ComputerSystem is in process of stopping, and is not available
operationally.

10 “Btopped” The ComputerSystem cannot be accessed operationally because it is stopped

— if this did not happen because of operator intervention or happen in real
time, the OperationalStatus would have been “Lost Communication” rathe
than “Stopped”.

11 “In Service”

The ComputerSystem is offline in maintenance mode, and is not available)
operationally.

13 “L.ost Communications”

The ComputerSystem cannot be accessed operationally — if this happened
because of operator intervention it would have been “Stopped” rather thar
“Lost Communication”.

14 “Mborted”

The ComputerSystem is stopped but in a manner that may have left it in ah

mneonsistant-ctata

HREBRSISteRTStat

15 “Dormant”

The ComputerSystem is offline, and the reason for not being accessible is
unknown.

16 “Supporting Entity in Error”

The ComputerSystem is in an error state, or may be OK but not accessible,
because a supporting entity is not accessible.

6.3 Cascading Considerations

Not Applicable.

6.4 Supported Subprofiles and Packages

See 6.1.1 for this type of information.
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6.5 Methods of the Profile
6.5.1 Extrinsic Methods of the Profile

6.5.1.1 General
Table 14 shows methods and instances for FileExportManipulation.

Table 14 - FileExportManipulation Methods

Method Created Instances Deleted Instances Modified Instances

CreateExportedShare FileShare (Export) N/A N/A

ExportedFileShareSetting
ElementSettingData
HostedShare
SharedElement
SAPAuvailableForElement
ServiceAffectsElement

LogicalFile (or Directory) (for bc
to 1.1)

ProtocolEndPoint

ModjfyExportedShare ExportedFileShareSettipg
FileShare (Export)

ProtocolEndPoint

ReldaseExportedShare N/A FileShare (Export) N/A
ExportedFileShareSetting
ElementSettingData
HostedShare
SharedElement
ServiceAffectsElement
ProtocolEndPoint

LogicalFile

CredteGoalSettings N/A N/A N/A

6.5.1p , (ExportedFileShareCapabilities.CreateGoalSettings

6.5.1.21 Generat

This extrinsic method of the ExportedFileShareCapabilities class validates support for a caller-
proposed ExportedFileShareSetting passed as the TemplateGoalSettings parameter. This
profile restricts the usage of this method to a single entry array for both TemplateGoalSettings
and SupportedGoalSettings parameters.

If the input TemplateGoalSettings is NULL or the empty string, this method returns a single
default ExportedFileShareSetting in the SupportedGoalSettings array. Both
TemplateGoalSettings and SupportedGoalSettings are string arrays containing embedded
instances of type ExportedFileShareSetting. As such, these settings do not exist in the
implementation but are the responsibility of the client.

If the TemplateGoalSettings specifies values that cannot be supported, this method shall return
an appropriate error and should return a best match for SupportedGoalSettings.
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The client and the implementation can engage in a negotiation process that may require
iterative calls to this method. To assist the implementation in tracking the progress of the
negotiation, the client may pass previously returned values of SupportedGoalSettings as the
new input value of SupportedGoalSettings. The implementation may determine that a step has
not resulted in progress if the input and output values of SupportedGoalSettings are the same.
A client may infer from the same result that the TemplateGoalSettings shall be modified.

6.5.1.2.2 Client Considerations

It is important to understand that the client is acting as an agent for a human user — either a
"system" administrator, or other entity with administrative privileges with respect to the
filesystem, the filesystem host, or the file server or the file share. During negotiation, the client
will show the current state to the user — the SupportedGoalSettings received to date (eithé¢r the
lates{ or some subset), the TemplateGoalSettings proposed (the most recent, buthpossibly
more). But the administrator needs a representation of what is available, possibly the'range or
sets pf values that the different setting properties can take. Some decisions afe, assumied to
have|been made already, such as the file-sharing protocol to be used or the filésystem elgment
to be|shared or the resources allocated for providing local access to the filesystem from the file
servdr.

The $ettingsDefineCapabilities association from the selected Capabilities element providas the
information for the client to lay out these options. "Point" settings” can be identified using
ExpoftedFileShareSettings — these points can be further qualified to indicate whether thege are
suppprted (or not), and even whether they represent some-ideal point in the spacg — a
"minimum”, or a "maximum", or an "optimal" point. Other\settings can provide ranggs for
propgrties — by specifying a minimum, a maximum, and_an increment an arithmetic progression
of vdlues can be specified (a continuous range can be specified with a zero increment).
Spec|fying a set of supported values for a propertysthat do not follow some pattern is posgible,
if a bt tedious.

The get of settings associated via SettingsDgfineCapabilities are expected to be quite stgble —
real systems do not continually vary thefunctionality they can support. Such variations do
occul — for instance, if a new PCMCIA.€ard is added to a running system — and the besf way
for alclient to be able to add these tothe set of choices presented to a user is to subscribe to
indications on new Capabilities elements and new instances of SettingsDefineCapabilities.

Therg is no guarantee that a\negotiation will terminate successfully with the client and the
implementation achieving, agreement. The implementation may support some simpler
mechanisms, short of fully-fledged negotiation, that would be used by a client to obtajin an
acceptable TemplateGoalSettings. The following two use cases are easily covered:

1) [Client only considers the canned settings specified exactly. The canned settings are specified by
the ExportédEileShareSetting elements that are associated to the ExportedFileShareCapalilities
via SettingDefinesCapabilities association with the following property values:

SettingDefinesCapabilities.PropertyPolicy = "Correlated”

- —SettingDefinesCapabifities. VatueRote = “Supported

SettingDefinesCapabilities.ValueRange = "Point"

2) Client considers canned settings that range over values specified using minimum/incre-
ment/maximum for the Setting properties. For example, these could be specified by the
ExportedFileShareSetting elements that are associated to the ExportedFileShareCapabil-
ities via SettingDefinesCapabilities association with the following property values:

« SettingDefinesCapabilities.ValueRange = "Minimums" or "Maximums" or "Increments"

* The PropertyPolicy and ValueRole properties of SettingDefinesCapabilities will be appropriately
specified.
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6.5.1.2.3 Signature and Parameters of CreateGoalSettings
Table 15 describes the parameters for Extrinsic Method.

Table 15 - Parameters for Extrinsic Method ExportedFileShareCapabilities.CreateGoalSettings

Parameter Qualifier Type Description and Notes
Name
TemplateGoalSetting | IN string Embeddedinstance ("SNIA_ExportedFileShareSetting")
s
0 TemplateGoalSettings is a string array containing

embedded instances of class ExportedFileShareSetting, or
a derived class. This parameter specifies the client’s
requirements and is used to locafe matching setings that
the implementation can support.

SuportedGoalSettin | INOUT string EmbeddedInstance ("SNIA_ExportedFileShare Settind")

gsl]

SupportedGoalSettings is a string array containing
embedded instances of class ExportedFileShareSetting, or
a derived class. On input, it specifies a previously retufned
set of Settings that the implementétion could support.|On
output, it specifies a new set of Settings that the
implementation can support..If the output set is identidal to
the input set, both clieqt.and implementation may condlude
that this is the best mateh for the TemplateGoalSettings
that is available,
If the output doeswnot match the input and the non-NULL
output does not'match the non-NULL
TemplateGoalSettings, then the method shall return
"Alterhative Proposed".

If theloutput is NULL, the method shall return “Failed”

Nornpal Return

Statys uint32 "Success",

"Failed",

"Timeout",

"Alternative Proposed".

Erroff Returns

Invalld Property OUT, Indicatioh CIM_Error A single named property of an instance parameter (either

Valug reference or embedded) has an invalid value.

Invalld Combination OUT,_ Indication CIM_Error An invalid combination of named properties of an instance

of Vdlues parameter (either reference or embedded) has been
requested.

ExpqrtedFileShareCapabilities.CreateGoalSettings.

6.5.13 , 'FileExportServices.CreateExportedShare

6.5.1.3.1 General

This extrinsic method creates a FileShare providing access to a contained sub-element of a
LocalFileSystem (either a LogicalFile or its sub-class Directory). A reference to the created
FileShare is returned as the output parameter TheShare. This FileShare element is hosted by
the same file server ComputerSystem that hosts the FileExportService. The LocalFileSystem
whose element is exported shall be locally accessible to the file server ComputerSystem (and
need not be hosted by it), as represented by the LocalAccessAvailable association from the file
server ComputerSystem to the LocalFileSystem.

The LocalFileSystem whose sub-element is being exported is specified by the input parameter
Root. The input string parameter SharedElementPath specifies a pathname from the root
directory of the Root to the sub-element to be exported. If SharedElementPath is NULL or the
empty string, it specifies the root directory of Root. The format of SharedElementPath is
implementation-specific — the most common format is as a sequence of directory names
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separated by a character or short string indicated by the
FileSystemSetting.PathNameSeparatorString property.

NOTE 1 The root directory of Root is the base from which a path to the LogicalFile being shared is specified. In the
simplest and possibly the most common case, the LogicalFile element is the root directory of Root and the path is
NULL or the empty string.

The desired settings for the FileShare are specified by the Goal parameter (a string-valued
EmbeddedInstance object of class ExportedFileShareSetting). An ExportedFileShareSetting
element shall be created that represents the settings of the created FileShare and will be
associated via ElementSettingData to the FileShare. (This ExportedFileShareSetting may be
identical to the Goal or may be its equivalent). The created element shall be returned as the
outpyt Goal parameter.

The |input Goal parameter can be NULL, in which case the ExportedFileShareSetting
assotiated with the default ExportedFileShareCapabilities of the FileExportServicelis used as
the goal. In that case, the following references to Goal are to the output value’ of the|Goal
pararpeter.

If Goal.DefaultUserldSupported="Share-Specified Default User Id" and) the input parameter
DefadlltUserld is not NULL, the FileShare will support the specified uSer id as the defaulf user
when| the share is accessed. This access privilege will be represente€d by creating instanges of
the Privilege class as described in the Security Authorization Subprofile. The Sefurity
Authgrization Subprofile shall be used for fine-grained access tgy or modification of, the default
user.

NOTE| 2 If the Security Authorization Subprofile is not supportedsthis parameter may be set at creation but fannot
be acdessed later. It can only be replaced with a new DefaultUserld using the ModifyExportedShare method.

NOTE| 3 The format of the user id is not specified by this subprofile. If a security principal subprofile or a Filegystem
Quotas Subprofile is defined, the user id format defined therein may be used.

If Goal.RootAccess="Allow Root Access" then the input parameter RootAccessHosts will pe an
array| of URIs of ComputerSystems from*which root access will be permitted. This a¢cess
privilege will be represented by creating instances of the Privilege class as described in the
Secuyity Authorization Subprofile. The Security Authorization Subprofile shall be used for fine-
grainpd access to, or modificatign-of, the set of hosts with root access.

NOTE| 4 If the Security Authorization Subprofile is not supported, this parameter may be set at creation but pannot
be acgessed later. It can only be replaced by specifying a new RootAccessHosts array using the ModifyExportegShare
methodl.

NOTE| 5 The computer_systems may not be managed by this implementation, so they may not be represerfted by
CompyterSystem references.

If Gopl.AccessPoints="Named Points", then the input parameter AccessPointPorts will Ibe an
array| of references to ProtocolEndpoints that provide access to this FileShare. This will be
repreisented by creating instances of the SAPAvailableForElement association betweeh the
FileShare and the specified ProtocolEndpoint. Fine-grained access to this seét of
ProtocolEndpoints or modification of this set can be performed using the ModifyExportedShare
method.

NOTE 6 This changes the type of the AccessPointPorts parameter from a string array in the previous version to an
array of references to ProtocolEndpoints (or more generally to ServiceAccessPoints).
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6.5.1.3.2  Signature and Parameters of CreateExportedShare
Table 16 shows parameters for Extrinsic Method FileExportServices.CreateExportedShare.

Table 16 - Parameters for Extrinsic Method FileExportServices.CreateExportedShare

Parameter Name

Qualifier

Type

Description and Notes

ElementName

IN

string

An end user relevant name for the FileShare being
created. If NULL, then a system-supplied default
name can be used.

The value shall be stored in the 'ElementName’
property for the created element.

Comrlwent

string

An end user relevant comment for the FileSharg
being created. If NULL, then a system-supplied
default comment can be used.

The value shall be stored in the 'Description’
property for the created element.

Job

OUT, REF

CIM_ConcreteJob

Reference to the job (may be'null if job completed).

Root

IN, REF

SNIA_LocalFileSyst
em

A reference indicating a LocalFileSystem elemgnt
whose sub-element IS being exported. The
LocalFileSystem shall be locally available (eith¢!
explicitly or-implicitly) to the file server
ComputerSystem that hosts the FileExportSendice.

=

Sharg¢dElementPath

IN, OUT

string

An.opague string representing a path to the shared
element from the root directory of the FileSystem
indicated by the Root parameter. The format of this is
as a sequence of directory names (from the \"rgot\”)
separated by the PathNameSeparatorString

property.

Multiple paths could lead to the same element put
the access rights or other privileges could be spgcific
to the path. The client needs to specify the path.

If SharedElementPath is NULL or is the empty sfring,
it indicates the \"root\"” directory of the filesystem
indicated by Root.

The value shall be stored in the 'Name' property for
the created element.

Goal

N, QUT, EI

string

Embeddedinstance
("SNIA_ExportedFileShareSetting").

The client-specified requirements for how the
specified FileShare element is to be shared or
exported by the FileExportService. This is an
element of the SNIA_ExportedFileShareSetting
class, or a derived class, encoded as a string-valued
embedded object parameter. If NULL or the enjpty

stringthe-defadit-configuration-willbe-spesified by

the FileExportService.

TheShare

OUT, REF

CIM_FileShare

If successful, this returns a reference to the created
file share.

DefaultUserld

IN, OUT, REF,
NULL allowed,

CIM_identity

A reference to a concrete derived class of
CIM_Identity that indicates the user id to use for
default access to this share. A NULL value on input
indicates that no user id is requested. A NULL value
on output indicates that no user id has been
assigned, even by default. The provider is expected
to surface this access using the Authorization
Subprofile.

A default user id per share is not supported by the
CIFS Protocol so this is ignored if the Goal specifies
creating a CIFSShare.
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Table 16 - Parameters for Extrinsic Method FileExportServices.CreateExportedShare

Parameter Name

Qualifier

Type

Description and Notes

RootAccessHosts[]

IN, OUT, URI,
NULL allowed

string

An array of strings that specify the hosts that have
root access to this Share, if the
SNIA_ExportedFileShareSetting.RootAccess
property is set to 'Allow Root Access'. Each entry
specifies a host by a URI. All entries up to the first
empty string are allowed root access. The entries
after the first empty string are denied root access. If
this parameter is NULL, root access will be denied to
all hosts, effectively overriding the value of the

nropnerty
T T c4

SNIA_ExportedFileShareSetting.RootAccess. If the
first entry is the empty string, root access Will b
allowed from all hosts, and subsequent entries |will
be denied root access. The provider.js, expectef to
surface this access using the Autherization
Subprofile. This property needs to'be an array pf
URIs because the remote host may not be knoyn to
the provider and therefore\a reference to the hgst

may not exist.

11

Root Access is not'supported by the CIFS Protpcol
so this is ignered if the Goal specifies creating a
CIFSShare:

Acces$sPointPorts[]

IN, OUT, REF,
NULL Allowed

CIM_ServiceAccess
Points

An array.of references to the ProtocolEndpoints that
can connect to this Share, if the
SNIA_ExportedFileShareSetting.AccessPoints
property is set to 'Named Ports'.

If the parameter is NULL, all access points will pe
denied access, effectively overriding the value ¢f the
property ExportedFileShareSetting.AccessPoints.

If the array has multiple entries and the first enfry in
the array is NULL, all access points supported Ry the
service will be supported, and subsequent entrfes

will be denied access.

The provider is expected to surface these acceps
rights (whether granted or denied) using the
Authorization Subprofile. Any AccessPoints grgnted
access via this parameter will also be associatgd to
this share with SAPAvailableForElement. If the
AccessPoint is not already enabled it will appedr in a
disabled state.

The CIFS protocol does not support multiple
ProtocolEndpoints, so this is ignored if the Goa|
specifies creating a CIFSShare.

Normial Return

Status

Ol IT

"lab-Co i "
—60 u..mMmFer—,

"Failed",
"Method Parameters Checked - Job Started".

Error Returns

Invalid Property Value

OUT, Indication

CIM_Error

A single named property of an instance parameter
(either reference or embedded) has an invalid value.

Invalid Combination of
Values

OUT, Indication

CIM_Error

An invalid combination of named properties of an
instance parameter (either reference or embedded)
has been requested.

6.5.1.4

FileExportServices.ModifyExportedShare

This extrinsic method modifies a FileShare element that is exporting a contained sub-element
of a LocalFileSystem (either a LogicalFile or its sub-class Directory). The FileShare is
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specified by the reference parameter TheShare. TheShare cannot be NULL and it shall be
hosted by the same file server ComputerSystem that hosts the FileExportService. The input
parameters Root and SharedElementPath shall be NULL or shall be the same as the
corresponding parameters when the FileShare was created (i.e., these cannot be changed
using this method).

The precise constraint is that the sub-element shall not be changed even if the Root and
SharedElementPath are different. For instance, this would allow a different path that leads to
the same sub-element. However, this subprofile does not allow this flexibility.

The new desired settings for the FileShare are specified by the input parameter Goal (a string-
valued Embeddedinstance object of class ExportedFileShareSetting). An
ExpoftedFileShareSetting element that represents the settings of the created FileShare.(gither
ident|cal to the Goal or its equivalent) will be associated via ElementSettingData. tp the
FileShare. The implementation shall modify the existing ExportedFileShareSetting(The Setting
that i actually established will be returned as the output parameter Goal.

The Goal parameter can be NULL on input, in which case, the settings for the FileSharge are
not dhanged. This can happen if this method is being called to provide new valugs for
DefadlltUserld, RootAccessHosts, or AccessPointPorts without changing”any settings. I that
case/ the following references to Goal are to the output value or the’parameter.

If Goal.DefaultUserldSupported="Share-Specified Default User_ld" and the input parameter
DefafiltUserld is not NULL, the FileShare will support the spécified user id as the defaul{ user
when| the share is accessed. Any existing DefaultUserld~specified will be overridden.| This
access privilege will be represented by creating instances of the Privilege class as descriljed in
the Security Subprofile. The Security Subprofile shalkalso be used to access or modify this
privilege. If DefaultUserld is NULL, the existing specification will not be changed.

NOTE| 1 If the Security Subprofile is not supported, this-parameter may be set but cannot be accessed later] It can
only bé replaced with a new DefaultUserld using the MadifyExportedShare method.

If Goal.RootAccess="Allow Root _Access" then the non-NULL input parameter
RootpccessHosts will be an array of URIS of ComputerSystems from which root access will be
permj|tted. This access privilege will e represented by creating instances of the Privilege class
as dgscribed in the Security Subprofile. Any existing specification of root access by hos{s will
be oVerridden. If RootAccessHosts is NULL, the existing specification will not be changed.

NOTE| 2 |If the Security Subprofile is not supported, this parameter may be set at creation but cannot be ac¢essed
later. If can only be replaced by-specifying a new RootAccessHosts array using the ModifyExportedShare meth¢d.

If Gopl.AccessPoints="Named Points", then the non-NULL input parameter AccessPointPorts
will be an array.of¥eferences to ProtocolEndpoints that provide access to this FileShare| This
will be represenied by creating instances of the SAPAvailableForElement association between
the HileShare-and the specified ProtocolEndpoint. Any existing specification of access points
to thg FileShare will be overridden. If AccessPointPorts is NULL, the existing specificatign will
not bpschanged.

NOTE 3 This changes the type of the AccessPointPorts parameter from a string array to an array of references to
ProtocolEndpoints (or more generally to ServiceAccessPoints).

The input parameters InUseOptions and WaitTime provide for delaying or aborting the
execution of this method if the FileShare is in use and the method requires that no operations
be in progress during that execution.

NOTE 4 The WaitTime and InUseOptions parameters are supported if the
ExportedFileShareCapabilities.SupportedProperties includes the "RequirelnUseOptions" option. This requires a
change to the MOF that may not show up in this standard as enumerations are not documented in the specification.
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6.5.2 Signature and Parameters of ModifyExportedShare

6.5.2.1

General

Table 17 shows parameters for Extrinsic Method FileExportServices.ModifyExportedShare.

Table 17 - Parameters for Extrinsic Method FileExportServices.ModifyExportedShare

Parameter Name

Qualifier

Type

Description and Notes

ElementName

IN

string

A new end-user relevant name for the FileShare being modified.
If NULL or the empty string, the existing name stored in the
'ElementName' property for the created element shall not be

o ol
changeor

Commgnt

string

A new end-user relevant comment for the FileShare‘beirjg
modified. If NULL or the empty string, the existing.~comment
stored in the 'Description’ property will not be chahged.

Job

OUT, REF

CIM_ConcreteJo
b

Reference to the job (may be null if job.completed).

Root

IN, OUT, REF

CIM_ManagedEl
ement

A reference indicating a LocalFileSystem element whosg sub-

element is being exported. Inthe ModifyExportedShare method,
this shall not indicate a diffefent filesystem from the one
indicated when the file-share was created (even if the reference
is to a different instance-of LocalFileSystem).

If Root is NULL en input, it is ignored.

As an OUTparameter, a reference to the LocalFileSystgm is
returnedt

SharedElementPath

IN, OUT

string

A string representing a path to the shared element from the root
directory of the LocalFileSystem indicated by Root.

The ModifyExportedShare method cannot be used to change
the object indicated by the path, but the path itself can bp
different as multiple paths could lead to the same element. Such
a change may have side-effects, for instance, the access rights
or other privileges could be specific to the path.

If SharedElementPath is NULL, it indicates no change td the

current path. If SharedElementPath consists of a single €mpty
string, it indicates the root directory of the FileSystem indlicated
by Root.

As an OUT parameter, the current path is returned.

The value shall be stored in the 'Name' property for the ¢reated
element.

Goal

IN, OUT, El

string

EmbeddedInstance ("SNIA_ExportedFileShareSetting").

The client-specified requirements for how the specified
FileShare element is to be shared or exported by the
FileExportService. This is an element of the

SMNA _EvnartadiEilaSharaSattina olace Ar o darivad olach

7Y pertearh HareSetHRg-CraSS o aeHvea ,

encoded as a string-valued embedded instance parameter. If
NULL or the empty string, the current setting will be re-applied.

As an OUT parameter, the current Setting is returned.

TheShare

IN, OUT, REF

CIM_FileShare

As an IN Parameter, it specifies the share that is to be modified
or whose settings are being queried. As an OUT Parameter, this
specifies the share if the request is successful.
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Table 17 - Parameters for Extrinsic Method FileExportServices.ModifyExportedShare

Parameter Name

Qualifier

Type

Description and Notes

DefaultUserld

IN, OUT, REF,
NULL allowed,

CIM_identity

As an IN parameter, this is a reference to a concrete derived
class of CIM_ldentity that indicates the user id to use for default
access to this share. A NULL value indicates no change to the
existing user id, if one has been specified. The provider is
expected to surface this access using Authorization subprofile.
As an OUT Parameter, this returns a reference to the current
DefaultUserld.

A default user per share is not supported by the CIFS Protocol
so this is ignored if the file share is a CIFSShare.

RootAccessHosts[]

IN, OUT, URI,
NULL allowed

string

An array of strings that specify the hosts that have rootgccess
to this Share, if the
SNIA_ExportedFileShareSetting.RootAccess property is{set to
'Allow Root Access'. Each entry specifies a host by a URI. The
set of hosts specified is added to the existing set of hostk with
root access.

If this parameter is NULL, root acecess will be denied to alf hosts,
including the ones currently allowed root access, effectijely
overriding the value of the property
SNIA_ExportedFileShareSetting.RootAccess.

Each entry specifies a‘host by a URI. All entries up to the first
empty string are,allowed root access; the entries after the first
empty string are~denied root access.

If the first-entry is the empty string, root access will contipue to
be allowed/from the existing hosts, and subsequent entrles in
the array will be denied root access.

The’provider is expected to surface this access using th¢
Authorization subprofile.

This property needs to be an array of URIs because the femote
host may not be known to the provider and therefore a reference
to the host may not exist.

Root Access is not supported by the CIFS Protocol so this is
ignored if the Goal specifies creating a CIFSShare.

AccesspPointPorts]]

IN, OUT, REF;
NULL Allowed

CIM_ServiceAcc
essPoints

An array of references to the ProtocolEndpoints that can
connect to this Share, if the

SNIA_ExportedFileShareSettings.AccessPoints property is set
to 'Named Ports'. The set of access points specified in the array
is added to the existing set of access points.

If the parameter is NULL, all access points will be deniel
access, effectively overriding the value of the property
SNIA_ExportedFileShareSetting.AccessPoints.

If the first entry in the array is NULL, existing access poifts
supported by the service will be supported, and subseqyent
entries in the array will be access points that are denied pccess.

The provider is expected to surface these access rights
(whether granted or denied) using the Authorization subprofile.
Any AccessPoints granted access via this parameter will also be
associated to this share with SAPAvailableForElement. If the
AccessPoint is not already enabled it will appear in a disabled
state.

The CIFS protocol does not support multiple ProtocolEndpoints,
so this is ignored if the Goal specifies creating a CIFSShare.

InUseOptions

uintl6

An enumerated integer that specifies the action that the provider
should take if the FileShare is still in use when this request is
made. The WaitTime parameter indicates the specified time
used for this function.

This option is only relevant if the FileShare needs to be made
unavailable while the request is being executed.
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Table 17 - Parameters for Extrinsic Method FileExportServices.ModifyExportedShare

Parameter Name Qualifier Type Description and Notes

WaitTime IN uint32 An integer that indicates the time (in seconds) that the provider
needs to wait before executing this request if it cannot be done
while the FileShare is in use. If WaitTime is not zero, the method
will create a job, if supported by the provider, and return
immediately. If the provider does not support asynchronous
jobs, there is a possibility that the client could time-out before
the job is completed.

The combination of InUseOptions = '4' and WaitTime ='0' (the
default) is interpreted as 'Wait (forever) until Quiescence, then
Execute Request' and will be performed asynchronously] if

possible.

Normal|Return

Status ouT uint32 "Job Completed with No Error",
"Failed",

"Method Parameters Checked - Job,_Started"

Error Returns

Invalid Property OUT, Indication CIM_Error A single named property,ef@an instance parameter (eithgr
Value reference or embedded)\has an invalid value.

Invalid Combination OUT, Indication CIM_Error An invalid combjnation of named properties of an instan¢e

of Valugs parameter (eitherreference or embedded) has been regpested.

6.5.22 FileExportServices.ReleaseExportedShare

This |s an extrinsic method that will delete a FileShare specified by the parameter The$hare
and delete any associated instances and assogiations that are no longer needed. The dgleted
instanpces will include the Directory (or LogicalFile) if it had been created only for the pufpose
of representing the shared sub-element.

NOTE| 1 Deleting the Directory or LogicalFile-deletes only the representation of the file or directory for management
and ddes not delete the underlying operationalyelement.

The g¢eleted associations include' HostedShare, ElementSettingData, and any elements and
assotiations created to support the DefaultUserld, RootAccessHosts, and AccessPointPorts
parameters. In addition, the .ExportedFileShareSetting will be deleted if appropriate.

The |nput parameters_JInUseOptions and WaitTime provide for delaying or aborting the
execlition of this method if the FileShare is in use and the method requires that no operations
be in|progress during that execution.

NOTE| 2 The WaitTime and InUseOptions parameters are supported if the
ExportedFileShareCapabilities.SupportedProperties includes the "RequirelnUseOptions" option.
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6.5.3 Signature and Parameters of ReleaseExportedShare

Table 18 shows parameters for Extrinsic Method FileExportServices.ReleaseExportedShare.

Table 18 - Parameters for Extrinsic Method FileExportServices.ReleaseExportedShare

Parameter Name Qualifier Type Description and Notes
Job OUT, REF CIM_ConcreteJo | Reference to the job (may be null if job completed).
b

TheShare IN, OUT, REF CIM_FileShare As an IN Parameter, it specifies the share that is to be modified
or whose settings are being queried. As an OUT Parameter, this
specifies the share if the request is successful

InUse(ptions IN uint16 An enumerated integer that specifies the action thatithe grovider
should take if the FileShare is still in use when this yequgst is
made. The WaitTime parameter indicates the specified tjme
used for this function.

This option is only relevant if the FileShare’needs to be fnade
unavailable while the request is being ‘executed.

WaitTime IN uint32 An integer that indicates the time (ih seconds) that the pfovider
needs to wait before executing-this request if it cannot b¢ done
while the FileShare is in useMf WaitTime is not zero, the method
will create a job, if supported by the provider, and return
immediately. If the provider does not support asynchronpus
jobs, there is a pessibility that the client could time-out before
the job is completed.

The combination of InUseOptions = '4' and WaitTime ='(' (the
defaultyis interpreted as 'Wait (forever) until Quiescencd, then
Execute Request' and will be performed asynchronously] if
possible.

Normal|lReturn

Status ouT uint32 ValueMap{}, Values{}

"Job Completed with No Error",
"Failed",
"Method Parameters Checked - Job Started"

Error Rpturns

Invalid Property OUT, Indigation CIM_Error A single named property of an instance parameter (eithgr

Value reference or embedded) has an invalid value.

Invalid Combination OUT, Indication CIM_Error An invalid combination of named properties of an instan¢e

of Valugs parameter (either reference or embedded) has been requested.

6.5.4| Intrinsic Methods of the Profile

The profile supports read methods and association traversal. Specifically, the list of intrinsic

operationssupportedareas fottows:
e Getlnstance
= Associators
< AssociatorNames
< References
< ReferenceNames
= Enumeratelnstances

- EnumeratelnstanceNames
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Client Considerations and Recipes

6.6.1 General

2014

EXPERIMENTAL

Conventions used in all the filesystem related profiles for recipes:

When there is expected to be only one association of interest, the first item in the array returned
by the Associators( ) call is used without further validation. Real code will need to be more robust.
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dquired to convert the integer representation into the string form given in the MOF.

Fror returns using the CIM_Error mechanism are not explicitly handled; the client shall-implg
hndlers for these asynchronous returns.

nese recipes do not show the details of negotiating a setting acceptaple to both clien
ovider.

he recipes do not show the details of managing a Job if a method réturns after setting one

le recipes show very simple examples of the operations that/should be supported.
bs have been simplified so that they would not even besminimally useful to a real g
hly show how more complete functionality would be implemented.

Creation of a FileShare for Export

// DESCRIPTION
// GOAL: Create an NFS or CIFS-FileShare that makes a specified

// directory or file{of a filesystem available to clients
// and supports the properties specified in the array

// parameter $pkropertynames[]-

//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS
// 1. The Fide server ComputerSystem host of the FileExportServicg

// will-alfso be the host of the FileShare that will be
// made" available to NFS or CIFS clients.
//

// EUNCTION CreateFileSystemShare

///~ This function takes a filesystem and a file server host
ye4 ComputerSystem and creates a file share that will

// support the specified properties.

// INPUT Parameters:

ic is

bment

t and

up.

some
lient,

//  sharetype: The file sharing protocol (NFS or CIFS) that this

// share should support.

// fs: A reference to the LocalFileSystem whose element is
// to be shared.

// server: A reference to the file server ComputerSystem that
// provides local access to the fTilesystem $fs.

//  fspath: A path to the sub-element that is to be shared.
// name: A name for the created file share.

// comment: A comment to be associated with the created file share.

// propnames: An array of property names that the capabilities
// element should support.
// propvals: An array of property values corresponding to the
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// property names that specify values for those properties.

// OUTPUT Parameters:

//  fssh: A reference to the newly created FileShare element

// job: A reference to a ConcreteJob that is executing a long-term job.

// RESULT:
//  Success or Failure
// NOTES
// 1.
sub CreateFileSystemShare(IN String $sharetype, // CIFS, NFS, etc.
IN REF CIM_FileSystem $fs, // the filesystem
IN REF CIM_ComputerSystem $server // (the File
Server
IN String $fspath, // subpath in|the
filesystem, or ““
IN String $name,
IN String $comment,
IN String[] $propnames, // names of desjred
properties
IN String[] $propvals; // values of desjired
properties
OUT REF CIM_FilkeShare $fssh,
OUT REF CIM Job $job)
{
//
// Get the service and capabilities
//

//// &GetFileExportServiceAndCapabi lities($server, $sharetype,
$feservice, $efscapability);

//
// Get a FileExportService via the HostedService association to
// the filée server ComputerSystem
//
$feservice = Associators($server,
“CIM_HostedService”,
“SNIA_FileExportService”,
“Antecedent”,
“Dependent’)->[0];

// Assumption: There is only one FileExportService per File Server
//

// Get an ExportedFileShareCapabilities from the FileExportService
// via the ElementCapabilities association to the ComputerSystem
// (it’s indexed by NFS/CIFS/other sharing service and possibly
// other properties)

// Note: NFS and CIFS are two capabilities of the same service

// with different values of the FileSharingProtocol property

// In this example, we look for the

// ExportedFileShareCapabilities.IsDefault property to get a
// default sharetype.

//

$efscapabilities = Associators($feservice,
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“CIM_ElementCapabilities”

2014

“SNIA_ExportedFileShareCapabilities”,

“ManagedElement”,
“Capabilities™);

it ($efscapabilities->[] == NULL || $efscapabilities-[].length ==

{
#j = 0;
while ( ($efscapability = $efscapabilities->[#j]) = NULL) {
if ( ($sharetype == “*“) && $efscapability.lIsDefault ||

0)

($efscapabilities->[#]j]-FileSharingProtocol == $sharetype) )

1
$sharetype = $efscapability.FileSharingProtocol;
// Should check here that the properties named in
// $propnames-[] are supported by this capabilities

// element. IFf not, the method should fail 4as~this profi

// does not support multiple capabilities \with the same
// file sharing protocol that may have.different.
break;

}
#Hj++;

// Handle the error if any

if (#J == S$efscapabilities-[].length) {
<indicate error>
return false;

//

// Call FileExportServiceCapabilities.CreateGoalSettings(Goal-N
Goal-N) to get

// the next.goal for EFSSetting -- iterate until satisfied or givs
// (beware of infinite loops) Note: we don’t iterate here, just
// _up )if we don’t get what we want.

V4

/7 The function used is CreateGoal instead of CreateGoalSettingy
// because the CreateGoalSettings method takes arrays

// as parameters and we only want to pass single-entry arrays
// The implementation details are left to the client.

gCreateGoal ($efscapability, NULL, $goal);

//

// Inspect Goal and modify properties as desired.
//

#i = 0;

while ($propnames->[#i] '= NULL) {
$goal .$propnames->[#i] = $propvals->[#i];
#Hit++;

// lterate over the goal at least once
&CreateGoal ($efscapability, $goal, $settings);

up
give
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#i = 0;

while ($propnames->[#i] "= NULL) {
// funky syntax for propnames property of settings
if ($settings.$propnames->[#i] '= $propvals->[#i]) {

//
// give up
//
return false;
)3
#Hit++;

// Verify that the filesystem is locally accessible

// Does this fileserver have local access —-- if not, there is ng
setting!
$laassocs->[] = ReferenceNames($server,
“SNIA_LocalAccessAvailable™,
“CIM_FileSystem”

$fs);
if ($laassocs->[] == NULL || $laassocs->[]-length 1= 1) {
{
// IT the Filesystem is not locally accessible from the seryer
// there is no setting.to be found
return false;
}

$laassoc = $laassocs=>[0];

//
// Get allkthe LocallyAccessibleFileSystemSettings
// associated with the CIM_FileSystem (via ElementSettingData)
//
$lasettings->[] = Associators($fs,
“CIM_ElementSettingData”,
“SNIA_LocallyAccessibleFileSystemSetting”,
“ManagedElement”,
“SettingData™);
if ($lasettings->[] == NULL ]] $lasettings->[]-length == 0) {
// This is an ERROR but for now we return with no results
return NULL;

#i = 0;
$lasetting = NULL;
while ($lasettings->[#i] '= NULL) {
// Get the association that points to this setting
$reference->[]1 = References($lasettings->[#i],
“CIM_ElementSettingData”,
“SettingData™);
// There should be exactly one association to this SettingData
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if ($reference->[] == NULL || $reference->[].length 1= 1) {
// This is an error -- should we continue?
continue;
// return NULL;

// The following test assumes that we only look at a setting
// that is marked as IsCurrent. There may be many such

// settings but they will be scoped to other file servers.
if ($reference->[0].IsCurrent == “Is Current™) {

//
//

// Is this scoped to the fileserver?

$servers = Associators($settings->[#i],
“CIM_ScopedSetting”,
“CIM_ComputerSystem”,
“Dependent”,
“Antecedent”);

if ($servers->[] = NULL && $servers->[]}.length = 0 &&
$servers->[0] == $Ffiléserver) {

$lasetting = Getlnstance($lasettings->[#i]);
break;

}

#Hi++;

// if not found return NULL
if ($lasetting == NULL)x{
return false;

//
// Note, this profile uses the filesystem $fs as the Root
// parameter to CreateExportedShare and does not support
// other classes.
//(The fspath is a string that is FileSystemType-specific
/71T path is NULL or empty, it
7/ identifies the root directory of the File System.
//

$feservice.CreateExportedShare($name, $comment,

$job, $fs, $fspath, $settings, $fssh);

#result = $feservice.CreateExportedShare(

$name, // share name

$comment, // comment associated with share

$job, // OUTPUT parameter if needed

$fs, // file system of the shared element

$fspath, // relative path to shared element

$settings, // EmbeddedInstance of Goal

$fssh, // OUTPUT parameter -- reference to File Share

NULL, // $defaultUserld -- not being set in this
example

NULL, // $RootAccessHosts[] -- not being set

NULL // $AccessPointPEs[] -- not being set
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// Should handle failure and other errors here.

return true;

}

6.6.3 Modification of an Exported FileShare

// DESCRIPTION

//  GOAL: Modify the creation-time settings of a NFS or

// CIFS FileShare.

//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS

// 1. The File share already exists and has been surfaced-through

// SMI-S.

// 2. The file share has been defined with an assogiated
// ExportedFileShareSettings element and hostéd on an
// surfaced file server ComputerSystem.

// 3. There is a FileExportService element_hosted by

// the same file server ComputerSystem\ that provides
// this method.

//

// FUNCTION ModifyFileSystemShare
//  This function modifies the, settings and some mutable

// properties of an existing file share hosted by the

// same ComputerSystem*as the host of the service.

// This routine cannet be used to change

// the filesystem,\ the sharetype, or the file server.

// It can be used to change the name, the comment, and
// setting, property values.

// INPUT Paraneters:

// name: ,A"'new name for the file share.
// comment: A comment to be associated with the created file share.
//  fTssh: A reference to the newly created FileShare element
// propnames: An array of property names that the capabilities

/. element should support.
/7 propvals: An array of property values corresponding to the
// property names that specify values for those properties.

// OUTPUT Parameters:
// job: A reference to a ConcreteJob that is executing a long-term job.
// RESULT:

//  Success or Failure

// NOTES

// 1.

sub ModifyFileSystemShare(IN String $name,
IN String $comment,
IN CIM_FileShare $fssh,
IN String $propnames[],
IN String $propvals[],
OUT CIM_Job $job)
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//

// Get a client-side copy of the ExportedFileShareSetting

// associated with the ExportedFileShare (via ElementSettingData

// association) using Getlnstance

//

$settings = Associators($fssh,
“CIM_ElementSettingData™,
“CIM_ExportedFileShareSetting”,
“ManagedElement”,

//

“SettingData)->[0];
#i = 0;
while ($settings->[#i] = NULL) {
if ($settings->[#i].IsCurrent) {
$setting = Getlnstance($settings->[#i].Name);
break;

//

// Get the sharetype from the FileSystemShare
// -- this cannot be changed by thi¥s method
//

$sharetype = $setting.FileSharingProtocol;

//
// Get the File Server
//
&GetFileExportServer($fs, $server);
//

// Get theé GomputerSystem for the filesystem (via HostedFileSyst
association)

// There should be exactly one.

$seryver = Associators($fssh,
“CIM_HostedFileShare”,
“CIM_ComputerSystem™,
“PartComponent™,
“GroupComponent”)->[0];

//

//
// Get the service and capabilities
//

&GetFileExportServiceAndCapabilities($server, $sharetype,
$feservice, $efscapability);

//
// Get a FileExportService via the HostedService association to
// the file server ComputerSystem
//
$feservice = Associators($server,
“CIM_HostedService”,
“SNIA_FileExportService”,

em
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“Antecedent”,
“Dependent’)->[0];

// Assumption: There is only one FileExportService per File Server

//

// Get an ExportedFileShareCapabilities from the FileExportService

// via the ElementCapabilities association to the ComputerSystem
// (it’s indexed by NFS/CIFS/other sharing service and possibly
// other properties)

// Note: NFS and CIFS are two capabilities of the same service

// with different values of the FileSharingProtocol property

// The $sharetype must match the property

// ExportedFileShareCapabilities.FileSharingProtocol.

//

$efscapabilities = Associators($feservice,
“CIM_ElementCapabiluties”

“SNIA_ExportedFileShareCapabilities”,

“ManagedElement”,
“Capabilities™);
iT ($efscapabilities->[] == NULL || $efscapabilities-[]-length =3
{
#j = O3
while ( ($efscapability = $efscapabilities->[#j]) = NULL) {
iT ( $efscapabilities->[#f].FileSharingProtocol == $sharetyp
// Should check here*that the properties named in
// $propnames-[]iare supported by this capabilities

4%

// element. [IFf not, the method should fail as this profi

// does notsupport multiple capabilities with the same
// file,Sharing protocol that may have different.
break;

}
#Hjt++;

//.*Handle the error if any

1T (#] == $efscapabilities-[].length) {
<indicate error>
return false;

//
// Modify the copied ExportedFileShareSetting to the new
// desired properties
//
#i = 0;
while ($propnames->[#i] '= NULL) {
// Note funky syntax for accessing a named property of
// the setting
$setting.$propnames->[#i] = $propvals->[#i];

0)

) {
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// Call FileExportServiceCapabilities.CreateGoalSettings(Goal-N~,
Goal-N) to get

// the next goal for EFSSetting -- iterate until satisfied or give up
// (beware of infinite loops) Note: we don’t iterate here, just give
// up if we don’t get what we want.

//

// The function used is CreateGoal instead of CreateGoalSettings

// because the CreateGoalSettings method takes arrays

// as parameters and we only want to pass single-entry arrays
// The implementation details are left to the client.
&CreateGoal ($efscapability, $setting, $newsetting);

// Did we get a goal back?
if ($newsetting==MULL)
#i = 0;
while ($propnames->[#i] "= NULL) {
ifT ($newsetting.$propnames->[#i] '= $propvalsz>[#i]) {

//
// give up
//
return NULL;
}
#Hi++;
}
//
#result = feservice.ModifyExportedShare(
$name, // new name (no change if NULL)
$comment, // new comment (no change if NULL)
$job; // OUTPUT parameter if needed
NOLL, // $rootfilesystem - Cannot be changed
NULL, // 3$Subelement -- cannot be changed
$newsetting, // EmbeddedInstance of Goal
$fssh, // reference to File Share
NULL, // $defaultUserld -- not being changed in fghis
example
NULL, // $RootAccessHosts[] -- not being changed
NULL, // $AccessPointPEs[] -- not being changeq
NULL, // $InUseOptions -- take default
NULL // $WaitTime -- take default
))

// Should handle failure and other errors here.

return TRUE;
}

6.6.4 Removal of an Exported FileShare

// DESCRIPTION

//  GOAL: UnExport an exported NFS or CIFS FileShare.
//
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// PRE-EXISTING CONDITIONS AND ASSUMPTIONS
// 1. The file share already exists and has been surfaced through
// SMI-S.
// 2. The file share has been defined with an associated
// ExportedFileShareSettings element and hosted on an
// surfaced Ffile server ComputerSystem.
// 3. There is a FileExportService element hosted by
// the same file server ComputerSystem that provides
// this method.
//
// FUNCTION UnExportFileSystemShare
//  This function removes an NFS or CIFS file share that is
// hosted by the same ComputerSystem as the host of the
// service.
// INPUT Parameters:
//  fssh: A reference to the newly created FileSharg) '€lement
//  force: Whether the method should force all clients of the
// file share to be disconnected.
// waittime: The time in seconds to wait before implementing the
// specified force option (default 300\séconds).
// notification: A string used to notify clients that the file
// share is going to be unavailable. This is included in
// the alert indication sent _t@ clients that subscribe for
// them (but... shouldn’t this go to operational clients?)
// OUTPUT Parameters:
// job: A reference to a ConcreteJob that is executing a long-term
// RESULT:
// Success or Failure
// NOTES
// 1.
sub UnExportFileSystemShare(IN REF CIM_FileShare $fssh,
IN uintl6é $force,
IN uint32 $waittime,
IN String $notification,
OUT REF CIM_Job $job);
{
//
[/ 1 waittime > 0 _set force to 2 to diqfingnich hetween

// a force with no wait and a force with wait

// -- see the specification of ReleaseExportedShare.
//
if ($force > 0 && $waittime > 0) {
$force = 2;
}
//

// clients of the share may have registered for an indication
// when a share is disconnected

//

<send indication -- see indications recipes>

job.
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// Get the File Server
//

// &GetFileExportServer($fs, $server);
//

// Get the ComputerSystem for the filesystem (via HostedFileSystem
association)

// There should be exactly one.

$server = Associators($fssh,
“CIM_HostedFileShare”,
“CIM_ComputerSystem™,

“PartComponent™,
“GroupComponent”)->[0];

//
// Get a FileExportService via the HostedService,.association to
// the file server ComputerSystem
//
$feservice = Associators($server,
“CIM_HostedService™,
“SNIA_FileExportService™,
“Antecedent”,
“Dependent’)->[0];

//
// Call ReleaseExportedShare() with the $force and $waittime values
// which tell the share to wait for the specified time
// if there are any clients still connected.

//

$feservice:ReleaseExportedShare($job, $fssh, $force, $waittime)

// Should handle failure and other errors here.

return TRUE;

>
EXPERIMENTAL

6.6.5 File Export Manipulation Supported Capabilities Patterns

Table 19 lists the capabilities patterns that are formally recognized by SMI-S 1.2.0 for
determining capabilities of various implementations:
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Table 19 - SMI-S File Export Supported Capabilities Patterns

FileSharingProtocols SynchronousMethods AsynchronousMethods InitialExp
ortState
NFS, CIFS Export Creation, Export Null *
Modification, Export Deletion
NFS, CIFS Null Export Creation, Export *
Modification, Export Deletion
NFS._CIES Aull Null Alull

NOTE| Asterisk (*) means any state is valid.

6.7 CIM Elements

6.7.1| General

Tablg 20 describes the CIM elements for File Export Manipulation.

Table 20 - CIM Elements for File Export Manipulation

Elemgnt Name

Requirement

DesScription

6.7.2 CIM_ConcreteDependency

Optional

Represents an association between a
FileShare element and the actual shargd
LogicalFile or Directory on which it is bpsed.
This is provided for backward compatibility
with previous releases of SMI-S.

6.7.3 CIM_ElementCapabilities (FES Configuration)

Mandatory

Associates the File Export Service to tihe
FileExportCapabilities element that
describes the service capabilities.

6.7.4 CIM_ElementSettingData (FileShare Setting)

Mandatory

Associates a FileShare and
ExportedFileShareSetting elements.

6.7.5 CIM_FileStorage (Subelement)

Conditional

Conditional requirement: Required if parent
profile is NAS Head, or Required if parent
profile is a Self-contained NAS System.

Represents that a file or directory that |s
made available for export is contained jpy a
LocalFileSystem specified as a danglirjg
reference.

6.7.6 CIM_HostedService

Mandatory

Associates the File Export Service to tihe
hosting File Server Computer System.

6.7.7 CIMLogicalFile (Subelement)

Conditional

Conditional requirement: Required if pgrent

profile is NAS Head, or Required if parent

profile is a Self-contained NAS System.

A LogicalFile (or Directory subclass) that is a
sub-element of a LocalFileSystem that is
made available for export via a fileshare
hosted on a ComputerSystem. This is
included for backward compatibility with
previous releases of SMI-S.

6.7.8 CIM_SAPAuvailableForElement

Mandatory

Represents the association between a
ServiceAccessPoint to the shared element
that is being accessed through that SAP.

6.7.9 CIM_ServiceAffectsElement

Mandatory

Associates the File Export Service to the
elements that the service manages (such as
a FileShare configured for exporting a
LogicalFile).
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Table 20 - CIM Elements for File Export Manipulation

Element Name Requirement Description

6.7.10 SNIA_ElementCapabilities (FES Capabilities) Mandatory Associates the File Export Service to at least
one ExportedFileShareCapabilities element
that indicates that support is available for
managing an exported FileShare for at least
one of the file sharing protocols recognized
by this profile. These include: "NFS"/2,
"CIFS"/3, "DAFS"/4, "WebDAV"/5, "HTTP"/6,

or "FTP"/7.
6.7.11 SNIA ExportedFileShareCapabilities (FES Mandatory This element represents the Capabilities of
Capabilities) the File Export Service for managing

FileShares of a specific file sharing, prgtocol
(and version). The file sharing-protocolis

specified by the FileSharingProtocol apd
ProtocolVersions properties.

6.7.12 SNIA_ExportedFileShareSetting (FileShare Mandatory The configuration séttings for an Expoited
Setting) FileShare; i.e., a setting for a FileSharg
available for exporting.

This setting may have been created or|
modified*by the extrinsic methods of th
profile. Note that CIFS allows in-band
creation, modification, or deletion of
FileShares; also, some systems might glefine
preexistent FileShares. All of these will be
surfaced.

7]

6.7.13 SNIA_ExportedFileShareSetting (Pre-defined) Optional This element represents a predefined
configuration settings for exported
FileShares that is used to define a
Capabilities element associated with th
FileExportService.

[

6.7.14 SNIA_FileExportCapabilities (FES Configuration) Mandatory This element represents the management
capabilities of the File Export Service.

6.7.19 SNIA_FileExportService Mandatory The File Export Service provides the
methods to create and export file elempnts
as shares.

6.7.14 SNIA_FileShare (Exported,File Share) Mandatory Represents the sharing characteristics|of a

particular file element.

6.7.17 SNIA_HostedShare Mandatory Represents that a shared element is hpsted
by a ComputerSystem.

6.7.19 SNIA_SettingsDefineCapabilities (Pre-defined) Optional Represents the association between a|
ExportedFileShareCapabilities and a
predefined ExportedFileShareSetting
element that specifies what the Capabllities
can support.

6.7.19 SNIA_SharedElement Mandatory Associates a FileShare to the
LocalFileSystem on which it is based.

SELECT * FROM CIM_InstCreation WHERE Mandatory Creation of an exported file share.

Sourcelnstance ISA SNIA_FileShare s
This indication returns the newly created

FileShare.
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Table 20 - CIM Elements for File Export Manipulation

Element Name Requirement Description

SELECT * FROM CIM_InstDeletion WHERE Mandatory Deletion of an exported file share.

Sourcelnstance ISA SNIA_FileShare o
- This indication returns the model path to the

deleted file share and its unique instance id.
(Question: Should this return the pathname
of the shared directory as well?) Note that a
model path is like a CIM object path but not
exactly the same.

SELECT * FROM CIM_InstModification WHERE Mandatory Deprecated WQL -Change of state of a
SourcETnstance ISA SNIA_Flleshare AND Flleshare.
Sourcplnstance.OperationalStatus <>
Previqusinstance.OperationalStatus

PreviouslInstance is optional, but may lbe
supplied by an implementatiomof.the
subprofile.

SELECT * FROM CIM_InstModification WHERE Optional CQL -Change of state|of a FileShare.
Sourcklnstance ISA SNIA_FileShare AND
Sourcklnstance.SNIA_FileShare::OperationalStatus <>
Previdusinstance.SNIA_FileShare::OperationalStatus

PreviouslInstancelis optional, but may lbe
supplied by an‘implementation of the
subprofile,

6.7.2| CIM_ConcreteDependency

Created By: Extrinsic: CreateExportedShare

Modified By: Extrinsic: ModifyExportedShare
Deleted By: Extrinsic: ReleaseExportedShare
Reqtjrrement: Optional

Tablg 21 describes class CIM_ConcreteDepéndency.

Table 21 - SMI Referenced Propérties/Methods for CIM_ConcreteDependency

Properties Requirement Description and Notes

Antecedent Mandatory The LogicalFile that is being shared.

Dependent Mandatory The Share that represents the LogicalFile being
shared.

6.7.3] CIM_ElementCapabilities (FES Configuration)

Creafed By: Static
Modified By::Static
Delet[ad By Static

Requ'rnmnnf' l\/lnnrlnfnry

Table 22 describes class CIM_ElementCapabilities (FES Configuration).

Table 22 - SMI Referenced Properties/Methods for CIM_ElementCapabilities (FES Configuration)

Properties Requirement Description and Notes
Capabilities Mandatory The FileExportCapabilities.
ManagedElement Mandatory The FileExportService.

6.7.4 CIM_ElementSettingData (FileShare Setting)
Created By: Extrinsic: CreateExportedShare
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Modified By: Extrinsic: ModifyExportedShare

Deleted By: Extrinsic: ReleaseExportedShare

Requ

irement: Mandatory.
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Table 23 describes class CIM_ElementSettingData (FileShare Setting).

Table 23 - SMI Referenced Properties/Methods for CIM_ElementSettingData (FileShare Setting)

2014

Properties Requirement Description and Notes

IsCurrent Optional Is always true in this version of the subprofile
bCL/GUDC AAA~E Ull:y O\—l'J'JUIt UTric OCtt;lly 'JCI OILIOlIC.
However, support for the other flags, specifically,
IsDefault and IsNext, could be added in future
releases.

IsDefault Optional Not Specified in this version of the Profile:

IsNext Optional Not Specified in this version of the Profile.

IsMinimum Optional Not Specified in this version of|the Profile.

IsMaximum Optional Not Specified in this vetsion of the Profile.

ManagedElement Mandatory The FileShare used for exporting an element.

SettingData Mandatory A Setting that;specifies possible configurations of the
FileShare. In this version, we default this to
isCurrent="true".

6.7.5 CIM_FileStorage (Subelement)

Crea
Modi

ed By: Extrinsic: CreateExportedShare
ied By: Extrinsic: ModifyExportedShare

Deletled By: Extrinsic: ReleaseExportedShare

Requ
contg

Tablg

irement: Required if parent profile is NAS Head. or Required if parent profile is a Se

ined NAS System.

24 describes class CIM-ZFileStorage (Subelement).

Table 24 - SMI Referenced Properties/Methods for CIM_FileStorage (Subelement)

[f-

Properties Requirement Description and Notes
PartComponent Mandatory The file or directory that is made available for export.
GroupCemponent Mandatory The local filesystem that contains the exported file or
directory.
6.7.6 CIM_HostedService

Created By: Static
Modified By: Static

Delet
Requ

ed By: Static
irement: Mandatory.
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Table 25 describes class CIM_HostedService.

Table 25 - SMI Referenced Properties/Methods for CIM_HostedService

Properties Requirement Description and Notes
Antecedent Mandatory The hosting Computer System.
Dependent Mandatory The FileExportService.

6.7.7 CIM_LogicalFile (Subelement)

Crea
Modi

t . 1 Lo vhortedShara
ed—By—%@Fm&FG—G‘Fe&t'eE. 0 >potteaotate

ied By: Extrinsic: ModifyExportedShare

Deletled By: Extrinsic: ReleaseExportedShare

Requfirement: Required if parent profile is NAS Head, or Required if parent profilé)is a Se
contgined NAS System.

Tablg 26 describes class CIM_LogicalFile (Subelement).

Table 26 - SMI Referenced Properties/Methods for CIM_LogicalFile (Subelement)

Properties Requirement Description and“Notes

CSCreationClassName Mandatory CIM Class ofthe Computer System that hosts the
filesystem of this File.

CSName Mandatory Name of the Computer System that hosts the
filesystem of this File.

FSCreationClassName Mandatory CIM Class of the LocalFileSystem on the Computer
System that contains this File.

FSName Mandatery Name of the LocalFileSystem on the Computer
System that contains this File.

CreationClassName Mandatory CIM Class of this instance of LogicalFile.

Name Mandatory Name of this LogicalFile.

6.7.8

Crea
Modi

DeIetle
Requfirement:Mandatory.

Table-2

Z £ b ] ol
ru Ty A |

CIM_SAPAvailableForElement

ed By: ExtrinsiC:,CreateExportedShare
ied By: Extrinsic: ModifyExportedShare
d By: Extfinsic: ReleaseExportedShare

Cou

Table 27 - SMI Referenced Properties/Methods for CIM_SAPAvailableForElement

Properties Requirement Description and Notes

ManagedElement Mandatory The element that is made available through a SAP.
In the File Export subprofile, these are FileShares
configured for either export.

AvailableSAP Mandatory The ProtocolEndpoint that is available to this
FileShare. This shall be 4200 (NFS) or 4201 (CIFS).
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6.7.9 CIM_ServiceAffectsElement

Created By: Extrinsic: CreateExportedShare

Modified By: Extrinsic: ModifyExportedShare
Deleted By: Extrinsic: ReleaseExportedShare
Requirement: Mandatory.

Table 28 describes class CIM_ServiceAffectsElement.

ISO/IEC 24775-5:2014 © ISO/IEC 2014

Takl 20 CAML Doforan A Deanort: Motk adl for CIMNM _Cor AfE tollaomaaont
TAVTC U IVIT TACTOUTTOTTIUCUTT IUIJUII.IUQIIVIUI.IIUUQ LAVA] \/IIVI_\JCIVI\JUI‘\IIU\.’LQI_ICIIIUIII.
Properties Requirement Description and Notes
ElgmentEffects Mandatory In this profile, the service provides managéement fpr
the element. We allow Other to suppert'vendor
extensions. The standard values'are’l (Other) and 5
(Manages).
OtherElementEffectsDescriptions Mandatory A description of other element effects that this
association might besexposing.
AffectedElement Mandatory The FileShare.
AffectingElement Mandatory The FileExpertService.
6.7.1p SNIA_ElementCapabilities (FES Capabilities)
Crealed By: Static
Modified By: Static

Deletled By: Static
Requfirement: Mandatory.

Tablg 29 describes class SNIA_ElementCapabilities (FES Capabilities).

Tablg 29 - SMI Referenced Properties/Methods for SNIA_ElementCapabilities (FES Capabilities)

Properties Requirement Description and Notes

Characteristics Mandatory If this array enum includes the value mapped to
"Default”, it indicates that the
ExportedFileShareCapabilities element identified by
this association is the default to be used for any
extrinsic method of the associated FileExportService
element.

Capabilities Mandatory The FileExportCapabilities. The FileSharingProtocol
in these capabilities shall be 2 (NFS), 3 (CIFS), 4

(DAFS), 5 (WebDAV), 6 (HTTP) or 7 (FTP).

ManagedElement Mandatory The FileExportService.

6.7.11 SNIA_ExportedFileShareCapabilities (FES Capabilities)

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory.
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Table 30 describes class SNIA_ExportedFileShareCapabilities (FES Capabilities).

Table 30 - SMI Referenced Properties/Methods for SNIA_ExportedFileShareCapabilities
(FES Capabilities)

Properties Requirement Description and Notes

InstancelD Mandatory An opaque, unique id for a capability of a File Export
Service.

ElementName Mandatory A provider supplied user-Friendly Name for this

Capabilities element.

EileSharingPratocal Mandatory Thisidentifies the single file sharing protocal (e g
NFS or CIFS) that this Capabilities represents.

ProtocolVersions Optional An array listing the versions of the protocol specified
by the FileSharingProtocol property. A NULL{value
or entry indicates support for all versions’of this
protocol.

At this point there is no standafd mechanism for
naming versions of CIFS or NES, so this is being
made optional. If the property is NULL, all versions
of the protocol are supported.

SupportedProperties Mandatory This is the list of configuration properties (of
ExportedFileShareSetting) that are supported for
specification’at creation time by this Capabilities
element,

Properties that can appear in this array are:
"DefaultReadWrite" ("2"), "DefaultExecute” ("3"),
“DefaultUserld" ("4"), "RootAccess" ("5"),
“WritePolicy" ("6"), "AccessPoints" ("7"), and
"InitialEnabledState” ("8").

CreateGoalSettings() Mandatory, This extrinsic method supports the creation of a
ExportedFileShareSetting that is a supported variant
of a ExportedFileShareSetting passed in as an
embedded IN parameter TemplateGoalSettings[0].
The method returns the supported
ExportedFileShareSetting as an embedded OUT
parameter SupportedGoalSettings[0].

6.7.1Pp SNIA_ExportedFileShareSetting (FileShare Setting)

Crealed By: ExtrinsicZCreateExportedShare

Modified By: Extrinsic: ModifyExportedShare
Deleted By:-Exirinsic: ReleaseExportedShare
Requrrement: Mandatory.

Table 31 describes class SNIA_ExportedFileShareSetting (FileShare Setting).

Table 31 - SMI Referenced Properties/Methods for SNIA_ExportedFileShareSetting
(FileShare Setting)

Properties Requirement Description and Notes

InstancelD Mandatory An opaque, unique ID for the Setting.

ElementName Mandatory A client-defined user-friendly name for the Setting.

FileSharingProtocol Optional The file sharing protocol supported by this share.
NFS (2) and CIFS (3) are the supported values.
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Table 31 - SMI Referenced Properties/Methods for SNIA_ExportedFileShareSetting
(FileShare Setting)

Properties

Requirement

Description and Notes

ProtocolVersions

Mandatory

An array of the versions of the supported file sharing
protocol. A share may support multiple versions of
the same protocol. A NULL value or a NULL entry
indicates support for all versions.

At this point there is no standard mechanism for
naming versions of CIFS or NFS, so this is being
made optional.

InitialEnabledState

Optional

This indicates the enabled/disabled states initially
set for a created FileShare by this Setting element:

Valid values are "1" ("Other"), "2" ("Enabled"), *3"
("Disabled"), "7" ("In Test"), "8" ("Deferred*) or "9"
("Quiesce")

Note: We need to rethink the usage of this property
once the file share has been created. Maybe it
should apply to when the file share is re-activated
when the share or systemiis’rebooted after a
shutdown. With the currént definition, neither this nor
OtherEnabledState make sense.

OtherEnabledState

Optional

This should be filled in if the InitialEnabledState is "1"
("Other").

DefaultUserldSupported

Optional

Indicates\whether the associated FileShare will use
a default user id to control access to the share if the
id of*the importing client is not provided.

Note: The resulting access privileges shall be
surfaced using the Authorization subprofile.

Valid values are "2" ("No Default User 1d"), "3"
("System-Specified Default User 1d") or "4" ("Share-
Specified Default User I1d").

RootAccess

Qptional

Indicates whether the associated FileShare will
support default access privileges to administrative
users from specified hosts.

Note: The resulting access privileges shall be
surfaced using the Authorization subprofile.

Valid values are "2" ("No Root Access") or "3" ("Allow
Root Access").

[AccessPoints

Optional

An enumerated value that specifies the service
access points that are available to this FileShare
element by default (to be used by clients for
connections). Any ServiceAccessPoint elements that
actually connect to this FileShare element will be

ascociatad-to-it-bv-a-SARAVailahlaCarClamant
t ot Y =&

association.

Note: The resulting access privileges shall be
surfaced using the Authorization subprofile. The
default or built-in access points can always be
overridden by the privileges explicitly defined
through the Authorization subprofile.

Valid values are "2" ("None"), "3" ("Service Default"),
"4" ("All") or "5" ("Named Points").

Caption

Optional

Not Specified in this version of the Profile.

Description

Optional

Not Specified in this version of the Profile.

DefaultReadWrite

Optional

Not Specified in this version of the Profile.
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Table 31 - SMI Referenced Properties/Methods for SNIA_ExportedFileShareSetting
(FileShare Setting)

Properties Requirement Description and Notes

DefaultExecute Optional Not Specified in this version of the Profile.
ExecuteSupport Optional Not Specified in this version of the Profile.
WritePolicy Optional Not Specified in this version of the Profile.

6.7.13 SNIA_ExportedFileShareSetting (Pre-defined)

Creafed By: Static_or_External
Modified By: External

Deleted By: External
Requrrement: Optional.

Tablg

Tablg 32 - SMI Referenced Properties/Methods for SNIA_ExportedFileShareSetting (Pre-de

32 describes class SNIA_ExportedFileShareSetting (Pre-defined)c

ined)

Properties

Requirement

Description and /Notes

InstancelD

Mandatory

An opaque, unique id for this Setting element.

ElementName

Mandatory

A proyider supplied user-friendly name for this
Setting element.

FileSharingProtocol

Mandatory

The file sharing protocol to which this Setting
element applies. The entries in the ProtocolVersions
property identify the specific versions of the protocol
that are supported. This profile only supports "NFS"
(2) and "CIFS" (3).

ProtocolVersions

Optional

This array identifies the versions of the file sharing
protocol (specified by FileSharingProtocol) to which
this Setting element applies. If NULL, it indicates
support for all versions.

At this point there is no standard mechanism for
naming versions of CIFS or NFS, so this is being
made optional.

InitialEnabledState

Optional

This indicates the enabled/disabled states initially
set for a created FileShare by this Setting element.

Valid values are "1" ("Other"), "2" ("Enabled"), "3"
("Disabled"), "7" ("In Test"), "8" ("Deferred") or "9"
("Quiesce").

OtherEnabledState

Optional

A vendor-specific description of the initial enabled

fat £ socl £l ool H3
Stateora createahesnarer

InitialEnabledState=1("Other").

DefaultUserldSupported

Optional

Indicates whether a FileShare created or modified by
using this Setting element will use a default user id to
control access to the share if the id of the importing
client is not provided.

Note that the resulting access privileges shall be
surfaced using the Authorization subprofile.

Valid values are "2" ("No Default User 1d"), "3"
("System-Specified Default User Id") or "4" ("Share-
Specified Default User I1d").
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Table 32 - SMI Referenced Properties/Methods for SNIA_ExportedFileShareSetting (Pre-defined)

Properties Requirement Description and Notes

RootAccess Optional Indicates whether a FileShare created or modified by
using this Setting element will support default access
privileges to administrative users from specific hosts
specified at creation time.

Note that the resulting access privileges shall be
surfaced using the Authorization subprofile.

Valid values are "2" ("No Root Access") or "3" ("Allow
Root Access").

IAccessPoints Optional An enumerated value that specifies the service
access points that are available to a FileShare
created or modified by using this Setting element by
default (to be used by clients for connectiors)/These
default access points can always be pverridden by
the privileges explicitly defined by a'supported
authorization mechanism(s). Any
ServiceAccessPoints that actually connect to this
share will be associated to-it by
CIM_SAPAuvailableForElement.

Note: The resulting-access privileges shall be
surfaced using the Authorization subprofile.

Valid values are “2" ("None"), "3" ("Service Default"),
"4" ("All") or5" ("Named Points").

Caption Optional Not-Specified in this version of the Profile.
Description Optional Net Specified in this version of the Profile.
DefaultReadWrite Optional Indicates the default privileges that are supported for

read and write authorization when creating or
modifying a FileShare using this Setting element.

Note: The resulting access privileges shall be
surfaced using the Authorization subprofile.

Not Specified in this version of the Profile.

DefaultExecute Optional Indicates the default privileges that are supported for
execute authorization when creating or modifying a
FileShare using this Setting element.

Note: The resulting access privileges shall be
surfaced using the Authorization subprofile.

Not Specified in this version of the Profile.

ExecuteSupport Optional Indicates if the sharing mechanism provides
specialized support for executing a shared element
when creating or modifying a FileShare using this
Setting element (for instance, does it provide paging
SUPPOTt 10T tEXC PAgES):

Not Specified in this version of the Profile.

WritePolicy Optional Indicates whether writes through a FileShare
(created or modified by using this Setting element) to
the shared element will be handled synchronously or
asynchronously by default.

This policy may be overridden or surfaced using the
Policy subprofile.

Not Specified in this version of the Profile.
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6.7.14 SNIA_FileExportCapabilities (FES Configuration)

Created By: Static
Modified By: Static

Delet
Requ

ed By: Static
irement: Mandatory.

Table 33 describes class SNIA_FileExportCapabilities (FES Configuration).

Table 33 - SMI Referenced Properties/Methods for SNIA_FileExportCapabilities
(EES Configuration)

Prop

erties

Requirement

Description and Notes

Instg

ncelD

Mandatory

An opaque, unique id for the capabilities of a File Export Sen

ce.

Elen

entName

Mandatory

A provider supplied user-friendly name for this\Capabilities
element.

File§

haringProtocol

Mandatory

An array listing all the protocols for file sharing supported by
FileExportService represented by this FileExportCapabilitieg
element. Duplicate entries are{permitted because the
corresponding entry in the_ProtocolVersions array property
indicates the supported.version of the protocol.

Each entry shall cortespond to an ExportedFileShareCapabi
element associated via ElementCapabilities to the

FileExportServiece. The FileSharingProtocol and ProtocolVer
properties, of.that element shall match the entry.

the

ities

sion

Proti

colVersions

Optional

An arraynlisting all the versions of the file sharing protocol
spetified in the corresponding entry of the FileSharingProto
array property. A NULL entry indicates support for all versio
the protocol.

At this point there is no standard mechanism for naming vers

of CIFS or NFS, so this property is optional in this subprofilg.

tol
s of

ions

Supy

ortedSynchronousMethods

Mandatory

An array listing the extrinsic methods of the FileExportServi
that can be called synchronously.

Note: Every supported method shall be listed either in this
property or in the SupportedAsynchronousMethods array

property.

0]

Supj

ortedAsynchronousMethods

Mandatory

An array listing the extrinsic methods of the FileExportServi
that can be called synchronously.

Note: Every supported method shall be listed either in this
property or in the SupportedSynchronousMethods array

property.

Initia

EnabledState

Optional

This represents the state of initialization of a FileShare on in]

itial

creation.

6.7.15 SNIA_FileExportService

Created By: Static
Modified By: Static

Delet
Requ

ed By: Static
irement: Mandatory.
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Table 34 - SMI Referenced Properties/Methods for SNIA_FileExportService

Properties Requirement Description and Notes

ElementName Mandatory A provider supplied user-friendly nhame for this
Service.

SystemCreationClassName Mandatory The CIM Class name of the Computer System
hosting the Service.

SystemName Mandatory The name of the Computer System hosting the
Service.

CreationClassName Mandatory The CIM Class name of the Service.

Name Mandatory The unique name of the Service.

CreateExportedShare() Mandatory Create a FileShare element configured.forexporting
a file or directory as a share.

ModifyExportedShare() Mandatory Modify the configuration of a FileShare element
setup to export a file or directory as a share.

ReleaseExportedShare() Mandatory Delete the FileShare elément that is exporting a file
or directory as a share, thus releasing that element.

6.7.1p SNIA_FileShare (Exported File Share)
Crealed By: Extrinsic: CreateExportedShare
Modified By: Extrinsic: ModifyExportedShare
Deleted By: Extrinsic: ReleaseExportedShare
Requtlie}ement: Mandatory.
Tablg 35 describes class SNIA_FileShare (Exported File Share).
Table 35 - SMI Referenced Properties/Methods for SNIA_FileShare (Exported File Sharg
Properties Requirement Description and Notes
InstancelD Mandatory A unique id for the FileShare element.
ElementName Mandatory This shall be a user friendly name for the FileShare.
Name Mandatory This shall be an opaque string that uniquely
identifies the path to the directory or file.
SharingDirectory Mandatory Indicates if the shared element is a file or a directory.
This is useful when importing, but less so when
exporting.
Operationalstatus NVandatory The Operatonalstatus of the Fileshare as defined in
the Health and Fault Management Clause.
Description Optional This a comment describing the file share.
Caption Optional Not specified in this version of the Profile.
InstallDate Optional Not specified in this version of the Profile.
StatusDescriptions Optional Not specified in this version of the Profile.
HealthState Optional Not specified in this version of the Profile.
EnabledState Optional Not specified in this version of the Profile.
OtherEnabledState Optional Not specified in this version of the Profile.
RequestedState Optional Not specified in this version of the Profile.
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Table 35 - SMI Referenced Properties/Methods for SNIA_FileShare (Exported File Share)

Properties Requirement Description and Notes

EnabledDefault Optional Not specified in this version of the Profile.
TimeOfLastStateChange Optional Not specified in this version of the Profile.
RequestStateChange() Optional Not specified in this version of the Profile.

6.7.17 SNIA_HostedShare

Created By: Extrinsic: CreateExportedShare

Modified By: Extrinsic: ModifyExportedShare
Deletled By: Extrinsic: ReleaseExportedShare
Requfirement: Mandatory.
Tablg 36 describes class SNIA_HostedShare.
Table 36 - SMI Referenced Properties/Methods for SNIA_HostedShare
Properties Requirement Description and Notes
RemoteShareWWN Optional Not specified in‘this version of the Profile.
Dependent Mandatory The Share that is hosted by a Computer System.
Antecedent Mandatory The Computer System that hosts a FileShare. It may
betany’system, but the system shall have
Dedicated=16 (File Server).
6.7.1B SNIA_SettingsDefineCapabilities (Rre-defined)

Crea

ed By: Static_or_External

Moditied By: External
Delet|ed By: External
Requjirement: Optional.
Tablg 37 describes class-SNIA_SettingsDefineCapabilities (Pre-defined).
Table 37 - SMI\Referenced Properties/Methods for SNIA_SettingsDefineCapabilities
(Pre-defined)
Progerties Requirement Description and Notes
ProgertyPalicy Mandatory
ValleRe} Manrdatory
ValueRange Mandatory
GroupComponent Mandatory An Exported FileShare Capabilities element that is defined by a collection of
ExportedFileShareSetting Settings.
PartComponent Mandatory A Exported FileShare Setting that provides a point or a partial definition for a
Exported FileShare Capabilities element.

6.7.19 SNIA_SharedElement

Created By: Extrinsic: CreateExportedShare

Modified By: Extrinsic: ModifyExportedShare
Deleted By: Extrinsic: ReleaseExportedShare
Requirement: Mandatory.
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Table 38 describes class SNIA_SharedElement.

Table 38 - SMI Referenced Properties/Methods for SNIA_SharedElement

Properties Requirement Description and Notes

SystemElement Mandatory The LocalFileSystem that is sharing a directory or
file through a SNIA_FileShare alter ego.

SameElement Mandatory The FileShare that is the alter ego for a directory or
file in a LocalFileSystem.

EXPERIMENTAL
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EXPERIMENTAL
7 File Server Manipulation Subprofile

7.1 Synopsis
Profile Name: File Server Manipulation

Version: 1.4.0

Organization: SNIA

CIM $chema version: 2.18
Centflal Class: FileServerConfigurationService
Scop|ng Class: ComputerSystem

7.2 Description

7.2.1] Overview

The File Server Manipulation Subprofile is a subprofile of autenemous profiles that su
filesystems. It makes use of elements of the filesystem subprofit€s and supports creatio
deletjon of Virtual File Servers and the modification of both virtual and non-virtual File Se
A number of other profiles and subprofiles also make use of elements of the filesy
subprofile and will be referred to in this standard as. “filesystem-related profiles”. T
inclugle, but are not limited to, the filesystem <ubprofile, the Filesystem Manipu

pport
N and

Vers.
stem
hese
ation

Subpyofile, the File Export Subprofile, the NAS Head Profile, the Self-Contained NAS Prdfile.

In th|s release of SMI-S, the autonomous ptofiles that use the File Server Manipu
Subpfofile are the NAS Head and Self-Contained NAS Profiles.

A File¢ Server is a computer system that’is attached to a network and provides resourg
allow| client systems access to filesystem resources in the form of CIFS Shares and/or
Exports. A File Server can be eithera physical computer system or can be a virtual systen
is hopted by a physical computer system. A physical File Server can neither be create
deleted but may have properties that can be modified via configuration actions. A virtug
Server can be created, deleted, and modified via configuration actions. The number of V
File $ervers that may be-Created is system dependent. This profile models both physica
virtugl File Servers. Extrinsic methods are provided for the creation and deletion of virtug
Servers. Extrinsicmethods are also provided for the modification of properties in both ph
and Jirtual File,Servers.

This profile_supports viewing and configuring the following property “areas” of a File Seryv

* NFS Exports

ation

es to
NFS
n that
d nor
| File
irtual
| and
| File
sical

* CIFS Shares

« Ethernet port properties including VLAN tagging
* DNS Settings

* NIS Settings

A given implementation may choose to support a strict read only view of the File S

erver

configuration or may provide any combination of capabilities for modifying any and all of the

above property areas for the File Server.

Throughout this subprofile, the term File Server will be synonymous for “ComputerSystem with
Dedicated[]="FileServer”. The term virtual File Server describes a File Server that has its
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“USAGE" property set to “Virtual File Server”. A non-virtual (physical) File Server cannot have
its “USAGE" property set to “Virtual File Server”.

The profile models a File Server from a “read only” perspective and a “configuration”
perspective. The read only perspective defines the objects and attributes that describe a File
Server instance. The configuration perspective defines the permitted actions on the File Server
for creating, deleting, and modifying instances. By providing these two perspectives, this
profile takes the place of having two separate profiles.
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7.2.2 Instance Diagrams

7.2.2.1 File Server classes and associations (read-only view)

Figure 8 illustrates the constructs that are involved in defining a File Server. This summarizes
the “read only” view of the classes and associations for this subprofile.

Figure 8 - File Server Classes and Associations (Read only view)
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The File Server is modeled as a ComputerSystem whose Dedicated property is set to
“FileServer” (16). There are two types of File Servers supported: Virtual File Servers and non-
Virtual File Servers (which would be a physical File Server).

A Virtual File Server will have a HostedDependency association on another top level Computer
System such as a NAS Head or Self-Contained NAS for example. This top level
ComputerSystem has a HostedService association with FileServerConfigurationService, which
provides the anchor point  for the FileServerConfigurationCapabilities and
FileServerCapabilities. These capabilities identify the level of support for File Servers by an
implementation. For example, if the SynchronousMethodsSupported and
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AsynchronousMethodsSupported are empty or NULL, then the implementation is a read-only
implementation of the profile.

A File Server can also be the top level ComputerSystem. In that case, the Dedicated array
would contain “FileServer” and either “NAS Head” or “Self-contained NAS”. In this case, the
File Server would be considered a non-Virtual File Server.

A Virtual File Server is hosted on a ComputerSystem. This may be a physical control unit or
some other hardware system that has the EthernetPort through which the File Server will serve
files via CIFS and/or NFS. The HostedDependency association is used to relate the Virtual File
Server with the hosting ComputerSystem.

A non-Virtual File Server shall not have a HostedDependency association with an

Com
it shg

FileS
asso
DNS,

uterSystem. Instead, if the File Server ComputerSystem is not the top level system
Il have a ComponentCS association with the top level ComputerSystem.

prverSettings captures the settings of the File Server. It has ConcreteComp
iations with other setting data that capture the File Server’s settings fon CIFS, NFS
and its IP Interface(s). The minimal implementation only needs to support the File S

ComputerSystem because the FileServerSettings is conditionally supported.
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only
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prverCapabilities contains several booleans that tell a client the 'set of File Server re
fes that an implementation supports. The conditional assocCiations associated
PrverSettings are based on the values for these booleans.

File Server has two separate associations with FileServerSettings. SettingsDefineSt
to represent the current state of the File Server’'s setting data while ElementSetting
bd to capture the setting data used to initially create or modify the File Server. In the
case, there will be no ElementSettingData association.

|ISSettingData and DNSSettingData if present are used to resolve hosts and user n
authenticating hosts and users.

The implementation can provide either airead-only view of the File Servers or may pr

extrir

A cli
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sics for configuring existing and/ornew File Servers.

ent can determine if a read-only implementation is provided by inspecting the
prverConfigurationCapabhilities arrays SynchronousMethodsSupported
ChronousmethodsSupported. If they are both empty or null, then the implementat
only.
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7.2.2.2  File Server Configuration classes and associations

File Server Manipulation

FileServerConfiguration Capabilities

NISSettingDat
SynchronousMethodsSupported[] — etingbata

AsynchronousMethodsSupported]]
CanConfigureCIFS
CanConfigureNFS
CanConfigureNIS CIFSSettingData
CanConfigureDNS
CanConfigureNetworkVLAN

ElementCapabilities DNSSettingData

FileServerConfigurationService

SettingsDefineCapabilities

CreateFileServer() ‘ValueRole="Default?

ModifyFileServer()
DeleteFileServer()
AddIPInterface() NFSSettingData
ModifylPInterface() —
DeletelPInterface()

ElementCapabilities

- — IPInterfaceSettingData
FileServerCapabilities —

CreateGoalSettings()
FileServerSettingsSupported

HostedServi
osfedservics CIFSSupported

NFSSupported
NISSupported FileServerSettings
DN SSupported —
NetworkVLAN Supported
I .
ComputerSystem ComputerSystem
< —ComponentCS——|
Dedicated="FileServer”

Figure 9 - File Server Configuration classes and association

Figure 9 illustrates the constructs that are involved in configuring a File Server.

The | Mop level ComputerSystem has a HostedService association with
FileServerConfigurationService that defines the extrinsics that can be used to manage a File
Server. There are 3 methods for managing a File Server and 3 methods for managing
additional IPInterfaces for a given File Server.

FileServerConfigurationCapabilities lists the extrinsics that can be called synchronously or
asychronously. It is associated with the FileServerConfigurationService via the
ElementCapabilities association. It also has several boolean properties that inform clients if the
implementation is able to configure CIFS, NFS, NIS, DNS, and VLAN Tagging.

In addition to the set of booleans that indicate the set of File Server features supported by the
implementation, FileServerCapabilities also provides one method CreateGoalSettings that can
be used to arrive at a set of viable SettingData instances that can be used for creating or
modifying a File Server. It also is associated with FileServerConfigurationService via
ElementCapabilities. It may have associations with SettingData instances that reflect the
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Default settings for the File Server. The SettingsDefineCapabilities association (with
ValueRole="Default”) is used to capture these default SettingData instances.

Only Virtual File Servers can be created or deleted. Non-Virtual File Servers can have
properties modified, but cannot be deleted.

The extrinsic methods that create Virtual File Servers can take any combination of SettingData
instances that are used to instantiate the File Server. The implementation can remember these
initial SettingData instances via the ElementSettingData association between the File Server
and FileServerSettings. After the File Server is created, the SettingsDefineState association
between the File Server and FileServerSettings defines the actual settings of the File Server.
Modifications to either a Virtual or non-Virtual File Server will be reflected in the SettingData
instapces associated via the SettingsDefineState association. A non-Virtual File Servel may
not have SettingData instances associated via the ElementSettingData association.

The FileServerConfigurationCapabilities instance contains several booleans that”indicpte if
certaln properties of the File Server can be configured or modified. For thosé-propertie$ that
cannpt be configured/modified, attempting to instantiate or modify them\ via a creation/
modification extrinsic shall be an error.

If nejther CIFSSettingData nor NFSSettingData are specified at‘\creation time, and the
implementation supports either or both of them, then instancesshall be created by the
implementation based on the settings in FileServerCapabilities.\The “Enabled” property of the
instances created will be set to “false”.

When a Virtual File Server is created or when it has additional IPInterfaces associated with it,
an ingtance of NetworkVLAN may be created if VLAN tagging should be associated with the
IPIntg¢rface. NetworkVLAN instances are associated! with the specific IPProtocolEndpojnt to
captyre the VLAN tag to be used when doing I/Q-on that IP interface. The properties VULANid
and MTU in IPInterfaceSettingData specify the.values to use when creating the NetworkYLAN
instance.

7.2.3| Health and Fault Management.Consideration

7.2.3[L OperationalStatus for FilesServer ComputerSystem

This $ubclause describes the operational status for Virtual File Servers. Non-Virtual File Server
opergtion status informatiof js covered in both the NAS Head and Self-Contained| NAS
Subpyofiles.

A File Server's opetational status will be influenced by the operational status of the
ComputerSystem .that is hosting it via HostedDependency. For example, if the hasting
ComiuterSystem is' “Stopped”, then the status of the File Server will be “Stopped”. Proyiders
shall take this-into account when formulating the status of the File Server.

Tablg 39 describes the operational status for File Server ComputerSystem.

Tahkhl 20 Onrearational Ciat, P | Caorviar o b oy Chyot o
ravic JoJ \JlJCI alvTiralr dtdtuo TUT 1TT1T1TC IOCTT VT UU IllJuLCI \.)yOLCI 1
Primary OperationalStatus Description

2 “OK” The File Server is running with good status.

3 “Degraded” The File Server is operating in a degraded mode. This could be due to the
health state of some component of the ComputerSystem, due to load by other
applications, or due to the health state of backend or front-end network
interfaces.

4 “Stressed” The File Server resources are stressed.

5 “Predictive Failure” The File Server might fail because some resource or component is predicted
to fail.

6 “Error” An error has occurred causing the File Server to become unavailable.
Operator intervention through SMI-S to restore the service may be possible.
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Table 39 - Operational Status for File Server ComputerSystem

Primary OperationalStatus Description

6 “Error” An error has occurred causing the File Server to become unavailable.
Automated recovery may be in progress.

7 “Non-recoverable Error” The File Server is not functioning. Operator intervention through SMI-S will not
fix the problem.

8 “Starting” The File Server is in process of initialization and is not yet available
operationally.

9 “Stopping” The File Server is in process of stopping, and is not available operationally.

10 “Btopped” The File Server cannot be accessed operationally because it is stoppedjif this
did not happen because of operator intervention or happened in reaktime,|the
OperationalStatus would have been “Lost Communication” rather thah
“Stopped”.

11 “In Service” The File Server is offline in maintenance mode, and is n6t available
operationally.

13 “Lost Communications” The File Server cannot be accessed operationally; if this happened becausg of
operator intervention it would have been “Stopped” rather than “Lost
Communication”.

14 “Aborted” The File Server is stopped but in a mannef that may have left it in an
inconsistent state.

15 “Pormant” The File Server is offline; and’'the'reason for not being accessible is unkngwn.

16 “Bupporting Entity in Error” The File Server is in an grror/state, or may be OK but not accessible, becaluse
a supporting entity is.not accessible.

7.2.4] Cascading considerations

Not Applicable.

7.3 Supported Profiles, Subprofiles, and Packages
Tablg 40 describes the supportediprofiles for File Server Manipulation.

Table 40 {Supported Profiles for File Server Manipulation

Profile Name Qrganization Version Requirement Description
Indication SNIA 1.5.0 Optional
Job ¢ontrol SNIA 1.5.0 Optional

7.4 Methods of the Profile

7.4.1—Generat

This subclause describes each extrinsic method supported by this profile.

7.4.2 FileSystemCapabilities.CreateGoalSettings

This extrinsic method of the FileSystemCapabilities class validates support for a caller-
proposed Settings.

The client shall pass six array elements in the TemplateGoalSettings parameter and six array
elements in the SupportedGoalSettings parameter. Each array element represents a
configurable aspect of a FileServer. A given array element in index “y” in TemplateGoalSettings
will be of the same class/type as that in array element in index “y” in SupportedGoalSettings.
As each array element in both parameters takes an Embeddedlnstance, this implies that they
do not exist in the provider’s implementation but are the responsibility of the client to create
and manage.
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Any or all of the TemplateGoalSetting array elements may be the empty string to represent a
NULL entry. This method will return a default CIM_Settings subclass object in
SupportedGoalSettings corresponding to each TemplateGoalSettings array element that is an
empty string.

If any of the TemplateGoalSettings array elements specify values that cannot be supported,
this method shall return an appropriate error and should return a best match in the
corresponding SupportedGoalSettings array element.

When providing Embeddedinstances as input for any of the SupportedGoalSettings array elements, the
instance should specify a previously returned CIM_Setting that the implementation could support. On
output, this same array element specifies a new CIM Setting that the implementation can support. If
the otlitput array element is identical to the input array element, both client and implementatiorh may
conclude that this is the best match for that particular SupportedGoalSettings array element. |If the
output array elements do not match the corresponding TemplateGoalSettings array elements-and|if any
of the|input SupportedGoalSettings array elements do not match the output array elements proviged in
SuppprtedGoalSettings, then the method shall return "Alternative Proposed". If any,8fithe outpuf array
elemeénts are empty strings (representing the fact that no valid CIM_Setting could be found), the
methad shall return “Failed”.

The tlient and the implementation can engage in a negotiation process that may rgquire
iteratjve calls to this method. As stated above, to assist the implementation in tracking the
progrness of the negotiation, the client may pass previously returned valuegs of
SuppprtedGoalSettings array elements as new input values.ef SupportedGoalSettings| The
implgmentation may determine that a step has not resulted~in progress if the input and qutput
valugs of any SupportedGoalSettings array elements aresthe same. A client may infer from the
same result that the TemplateGoalSettings array element(s) shall be modified.

The grray elements in TemplateGoalSettings and . SupportedGoalSettings shall have the irfdex -
EmbeddedInstance mappings shown in Table 41.

Taple 41 - Array Element Mappings for TeniplateGoalSettings and SupportedGoalSettings

Array Indice Embeddedinstance
0 SNIA_FileServerSettings
1 SNIA_IPInterfaceSettingData
2 SNIA_CIFSSettingData
3 SNIA_NFSSettingData
4 SNIA_NISSettingData
5 SNIA_DNSSettingData
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Table 42 details of the method signature and return results.

Table 42 - Parameters for Extrinsic Method FileServerCapabilities.CreateGoalSettings

Parameter Name

Qualifier

Type

Description and Notes

TemplateGoalSettings|]

IN

string

This contains an array of 6 elements, each of which
being an EmbeddedInstance of a CIM_Setting
subclass.

Each of the array elements shall contain either an
empty string to represent a “NULL” entry, or shall
contain an EmbeddedInstance.

Each array element contains a specific CIM_Setting
subclass as follows:

0: Embeddedinstance ("SNIA_FileServerSettings")

1: EmbeddedInstance
("SNIA_IPInterfaceSettingData)

2: Embeddedinstance ("SNIA \CIFSSettingData'|)
3: EmbeddedInstance-("SNIA_NFSSettingData"
4: EmbeddedInstahce ("SNIA_NISSettingData")
5: Embeddedinstance ("SNIA_DNSSettingData"

SuppprtedGoalSettings[]

INOUT

string

This contains an array of 6 elements, each of wtfich
being an)EmbeddedInstance of a CIM_Setting
subclass.

Or’input, each of the array elements shall contan
either an empty string to represent a “NULL" entfy, or
shall contain an EmbeddedInstance. If it containg an

EmbeddedInstance, then this instance specifies ja
previously returned CIM_Setting that the
implementation could support. On output, it specifies a
new CIM_Setting that the implementation can support.

Each array element contains a specific CIM_Set}ing
subclass as follows:

0: Embeddedinstance ("SNIA_FileServerSetting$")

1: EmbeddedInstance
("SNIA_IPInterfaceSettingData")

2: Embeddedinstance ("SNIA_CIFSSettingData'|)
3: Embeddedinstance ("SNIA_NFSSettingData"
4: EmbeddedInstance ("SNIA_NISSettingData")
5: Embeddedinstance ("SNIA_DNSSettingData"

Normpl Returi

Statu

uint32

MalueMapf} Values{}
™ o

"Success",

“Not Supported”,
“Unknown”,

"Failed",

"Timeout",

“Invalid Parameter”,
"Alternative Proposed"

Error Returns

Invalid Property Value

OUT,
Indication

CIM_Error

A single named property of an instance parameter
(either reference or embedded) has an invalid value.

Invalid Combination of Values

OUT,
Indication

CIM_Error

An invalid combination of named properties of an
instance parameter (either reference or embedded)
has been requested.
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7.4.3 Signature and Parameters of FileServerConfigurationService.CreateFileServer

This extrinsic creates a new FileServer. The method takes several “goal” parameters that
represent different configurable aspects of the FileServer. Each of these parameters can be
NULL, an empty string, or will contain an EmbeddedInstance.

If a given parameter is NULL or an empty string, a default instance will be selected by the
provider using the corresponding element associated to the FileServerConfigurationService by
the DefaultElementCapabilities association. This element that is used will be returned in the

parameter.

When creating a new FileServer, the client can decide to what degree the new FileServer will

be ¢

. For

example, to create a FileServer with a minimum configuration, the client could provide just the
ElemgntName. The newly created FileServer will take on the configuration ,defaulis as
specified by the elements associated with FileServerService via the SettingsDefineCapalbiilities
asso¢iation (with ValueRole="Default”). Later, the client may modify any of-these dgfault

settings via the ModifyFileServer and ModifylPInterface methods.

When creating a new FileServer, the client may associate a single/ |P Interface with the
FileSgrver. If a client wishes to associate more than one IP Interfacé with the FileServef, the
AddIPInterface method should be used. It allows the client tospecify the additionfal IP

information, Hosting ComputerSystem, and EthernetPort for the(new IP Interface.

A clignt may change an existing IP Interface by using the ModifylPInterface method. It gllows

the client to modify the IP Interface, Hosting ComputerSystem, and/or EtheretPort.

Tablg 43 details the parameters for Extrinsic Method
FileServerConfigurationService.CreateFileServer.

Tablle 43 - Parameters for Extrinsic Method FileServerConfigurationService.CreateFileSefver

Pargmeter Name

Qualifier

Type

Description and Notes

ElenjentName

IN

string

An end user relevant name for the File Seryjer
being created. The value shall be stored in the
‘ElementName' property for the created element.
This parameter shall not be NULL or the enppty
string.

Job

OUT, REF

CIM_Concrete
Job

Reference to the job (may be null if job
completed).

TheHBlement

OUT, REF

CIM_Compute
rSystem

The newly created FileServer.

FileJerverSettings

IN, OUT, El,
NULL allowed

string

EmbeddedInstance
("SNIA_FileServerSettings").

o

The FileServerSettings for the newly create)
FileServer.

If NULL or the empty string, a default
FileServerSettings shall be used and returned
on output.

IPInterfaceSettingData

IN,OUT, El,
NULL allowed

string

Embeddedinstance
("CIM_IPInterfaceSettingData").

The IPInterfaceSettingData that specifies the IP
Interface that the FileServer will use for servicing
all CIFS and NFS requests.

If NULL or the empty string, a default
IPInterfaceSettingData shall be used and
returned on output.
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Table 43 - Parameters for Extrinsic Method FileServerConfigurationService.CreateFileServer

Parameter Name

Qualifier

Type

Description and Notes

CIFSSettingData

IN,OUT, El,
NULL allowed

string

Embeddedinstance ("SNIA_CIFSSettingData").

The CIFSSettingData that specifies the CIFS
settings for the FileServer being created.

If this is NULL, the FileServer shall not have
CIFS enabled and the resulting
CIFSSettingData instance created shall have its
“Enabled” property set to false. The
CIFSSettingData instance will be returned on

output:

NFSBettingData

IN,OUT, El,
NULL allowed

string

Embeddedinstance ("SNIA_NFSSettingDath").

The NFSSettingData that specifies the NFS
settings for the FileServer being created.

If this is NULL, the FileServershall not havg
NFS enabled and the resulting NFSSettinglData
instance created shall have its “Enabled”
property set to false. The NFSSettingData
instance will kesreturned on output.

DNS[SettingData

IN, EIl, NULL
allowed

string

EmbeddedIinstance ("CIM_DNSSettingDatd'

~

The DNSSettingData that specifies the DN
settings for the FileServer being created.

If this is NULL, the FileServer shall not havg
access to a DNS server and a DNSSettingData
instance shall not be instantiated for the
FileServer.

NISHettingData

IN, EIl, NULL
allowed

string

EmbeddedInstance ("CIM_DNSSettingDatd'

~

The NISSettingData that specifies the NIS
settings for the FileServer being created.

If this is NULL, the FileServer shall not havg
access to a NIS server and a NISSettingData
instance shall not be instantiated for the
FileServer.

NAS[ComputerSystem

IN, REF

CIM_Compute
rSystem

Either the NAS Head or Self-contained NAY
system that the FileServer shall be a component
system of.

HostjlngComputerSystem

IN, REF

CIM_Compute
rSystem

The HostingComputerSystem identifies the
ComputerSystem that will host the FileServer.

EthefnetPort

IN, REF

CIM_Ethernet
Port

The EthernetPort identifies the hardware pqrt
that the File Server will use for IP mount
requests.

NornmatReturn

Status

uint32

"Job Completed with No Error"
"Failed"

"Method Parameters Checked - Job Started".

Error Returns

Invalid Property Value

OUT,
Indication

CIM_Error

A single named property of an instance
parameter (either reference or embedded) has
an invalid value.

Invalid Combination of Values

OUT,
Indication

CIM_Error

An invalid combination of named properties of
an instance parameter (either reference or
embedded) has been requested.
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7.4.4 Signature and Parameters of FileServerConfigurationService.ModifyFileServer

This extrinsic modifies the settings for an existing FileServer. All settings except
IPInterfaceSettingData, Hosting ComputerSystem, and EthernetPort may be modified. To
modify the IPInterfaceSettingData, Hosting ComputerSystem, and/or EthernetPort properties,
use the ModifylPInterface extrinsic.

Table 44 details the parameters for Extrinsic Method
FileServerConfigurationService.ModifyFileServer.

Table 44 - Parameters for Extrinsic Method FileServerConfigurationService.ModifyFileServer

Pf\rﬁmr\fnv Namao Oualifiar Tunao Dascrintion-and-Naotas.
pl o 3 ot ey Y Pt ot

FiIIeServer IN,OUT,REF CIM_ComputerS | The FileServer that is to be modified.
ystem
Jop OUT, REF CIM_ConcreteJo | Reference to the job (may be null if job completed).
b
ElgmentName IN, NULL string An end user relevant name for\the File Server being
allowed modified.
FileServerSettings IN, NULL string Embeddedinstance (“SNIA”FileServerSettings").
allowed

If non-NULL, this(specifies the new FileServerSettings
for the FileSerter

If NULL, then, the FileServerSettings of the FileServier
shall nét be’modified.

CIFSSettingData IN, NULL string EmbeddedIinstance ("SNIA_CIFSSettingData").
allowed,

=

If.non-NULL, this specifies the new CIFS settings fg
the FileServer. If the “Enabled” property set to false|
CIFS will be disabled for the FileServer.

If NULL, then the CIFS setting of the FileServer sh3ll
not be modified.

NHASSettingData IN, NULL string Embeddedinstance ("SNIA_NFSSettingData").

allowed . . .
If non-NULL, this specifies the new NFS settings fo

the FileServer. If the “Enabled” property is set to falg
NFS will be disabled for the FileServer.

o

If NULL, then the NFS setting of the FileServer shall
not be modified.

DNSSettingData IN, NULL string Embeddedinstance ("CIM_DNSSettingData").

allowed . - .
If non-NULL, this specifies the new DNS settings fol

the FileServer.

If NULL, then the DNS setting of the FileServer shall
not be modified.

NI "anringhnt: IN_NULL ering Embeddedinstance ("(‘IM nI\IQQn:\ftingl‘mt::")
allowed

If non-NULL, this specifies the new NIS settings for
the FileServer.

If NULL, then the NIS setting of the FileServer shall
not be modified.

Normal Return

Status uint32 "Job Completed with No Error"
"Failed"

"Method Parameters Checked - Job Started".



https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

ISO/IEC 24775-5:2014 © ISO/IEC 2014 - 95 -

Table 44 - Parameters for Extrinsic Method FileServerConfigurationService.ModifyFileServer

Parameter Name Qualifier Type Description and Notes

Error Returns

Invalid Property OUT, Indication CIM_Error A single named property of an instance parameter
Value (either reference or embedded) has an invalid value.
Invalid Combination OUT, Indication CIM_Error An invalid combination of named properties of an

of Values instance parameter (either reference or embedded)

has been requested.

CannotModify OUT, Indication CIM_Error The FileServer is in a state in which it cannot be
modaified.

7.4.5| Signature and Parameters of FileServerConfigurationService.DeleteFileServer

This extrinsics deletes an existing FileServer.

Tablg 45 describes the parameters for Extrinsic Method
FileServerConfigurationService.DeleteFileServer.

Tablle 45 - Parameters for Extrinsic Method FileServerConfigurationService.DeleteFileSefver

Parameter Qualifier Type Description and Notes
Name
FileSprver IN,REF CIM_ComputerSystem The FileServer that is to be deleted.
Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job
completed).

Nornfal Return

Status uint32 "Job Completed with No Error"
"Failed"

"Method Parameters Checked - Job Started"

Error|Returns

CannptDelete OUT, Indication CIM_Error The FileServer is in a state in which it cannof be
deleted.

7.4.6] Signature and Parameters of FileServerConfigurationService.AddIPInterface

This gxtrinsic adds a new IPInterface to an existing FileServer. The FileServer will respgnd to
requests issued to this new IP address. The number of IP addresses that a FileServer can
respond on is system dependent and the use of CreateGoalSettings to verify a new IP address
is recommended.
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Table 46 describes the parameters for Extrinsic Method

FileServerConfigurationService.AddIPInterface.

Table 46 - Parameters for Extrinsic Method FileServerConfigurationService.AddIPInterface

Parameter Qualifier Type Description and Notes
Name
FileServer IN,OUT,REF CIM_ComputerS | The FileServer to which the IPInterface will be added.
ystem
Job OUT, REF CIM_ConcreteJo | Reference to the job (may be null if job completed).
b
IPInterfaceSettingDa | IN string EmbeddedInstance ("CIM_IPInterfaceSettingData").
ta
The IPInterfaceSettingData that specifies the settings of|the IP
Interface to be added to the FileServer.
HostindgComputerSy IN, REF CIM_ComputerS | The ComputerSystem that will host the fFile)Server for the new
stem ystem IP Interface.
EtherngtPort IN, REF CIM_EthernetPo | The EthernetPort identifies the hardware port that the File

rt

Server will use for mount reqdests on the new IPAddress.

NormallReturn

Status uint32 "Job Completed with-No Error"
"Failed"
"Method Parameters Checked - Job Started".
Error Returns
Invalid Property OUT, Indication CIM_Error Assingle named property of an instance parameter (eithgr
Value reference or embedded) has an invalid value.
Invalid Combination OUT, Indication CIM_Error An invalid combination of named properties of an instan¢e

of Valugs

parameter (either reference or embedded) has been requested.

7.4.7
This

extrinsic modifies an \existing

IPInterface associated with a FileServer.

Signature and Parameters of FileServerConfigurationService.ModifylPInterface

The

IPInte¢rfaceSettingData, the Hosting ComputerSystem, and/or the EthernetPort may be

modified.

Tablg 47 describes thé parameters for Extrinsic Method
FileServerConfigurationService.ModifylPInterface.

Table 47 - Rarameters for Extrinsic Method FileServerConfigurationService.ModifylPInterface

Pafameter Qualifier Type Description and Notes
Nanie
FileServer IN,OUT,REF CIM_ComputerS | The FileServer from which the IPInterface will be modified.
ystem
IPInterfaceSettingDa | IN,REF SNIA_IPInterfac | The IPInterfaceSettingData that is to be modified.
ta eSettingData
g This is used to identify which IPInterfaceSettingData instance to
modify.
Job OUT, REF CIM_ConcreteJo | Reference to the job (may be null if job completed).
b
NewlPInterfaceSetti IN, NULL string Embeddedinstance ("CIM_IPInterfaceSettingData").
ngData allowed

If non-NULL, the IPInterfaceSettingData that will replace an
existing IPInterfaceSettingData instance in the FileServer.

If NULL, then the IPInterfaceSettingData will not be modified.
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Table 47 - Parameters for Extrinsic Method FileServerConfigurationService.ModifylPInterface

Parameter
Name

Qualifier

Type

Description and Notes

HostingComputerSy IN, REF, NULL

CIM_ComputerS

If non-NULL, the new ComputerSystem that will host the

stem allowed ystem IPInterface.
If NULL, the current ComputerSystem hosting the IPInterface
will remain unchanged.
EthernetPort IN, REF, NULL CIM_EthernetPo | If non-NULL, the EthernetPort identifies the new hardware port
allowed rt for the IPInterface.

TR NTRTE TN il L0 ot ks all $ 1 . d
T NOUTE e tufrent—merhetrofrsenmg-whrnorve-cnatged.

Normal|lReturn

Status uint32 "Job Completed with No Error"
"Failed"
"Method Parameters Checked - Job Started".
Error Rpturns
Invalid Property OUT, Indication CIM_Error A single named property,ef@an instance parameter (eithgr
Value reference or embedded)\has an invalid value.

7.4.8| Signature and Parameters of FileServerConfigurationService.DeletelPInterfag

This extrinsic deletes an existing IPInterface associate€dywith a FileServer.

Tablg 48 describes the parameters for Extrinsic Method
FileServerConfigurationService.DeletelPInterface;

T
(¢}

Table 48 - Parameters for Extrinsic Method*EileServerConfigurationService.DeletelPInterface

Pdrameter Name Qualifier Type Description and Notes

FileSefver IN,OUT,REF |%CIM_ComputerSystem The FileServer from which the IPInterfage will
be deleted.

IPInteffaceSettingData IN,RER SNIA_IPInterfaceSettingData | The IPInterfaceSettingData that is to be|
deleted.
This is used to identify which
IPInterfaceSettingData instance to deletp from
the FileServer.

Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job
completed).

Normgl Retdrn

Status| uint32 "Job Completed with No Error"
"Failed"
"Method Parameters Checked - Job Started".

Error Returns

Invalid Property Value OUT, CIM_Error A single named property of an instance

Indication parameter (either reference or embedded) has

an invalid value.

7.5 Client Considerations and Recipes

Not defined in this standard. (Under consideration for a future standard.)
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7.6 Registered Name and Version
File Server Manipulation version 1.4.0 (Component Profile).

7.7 CIM Elements

7.7.1 General

Table 49 describes the CIM elements for File Server Manipulation.

Table 49 - CIM Elements for File Server Manipulation

Element Name Requirement Description

7.¥.2 CIM_ConcreteComponent (FileServerSettings to Conditional Conditional requirement: CIFS

CIFSSettingData) shares are supported by theprovidgr.
Represents the association betwegn
a FileServerSettings ad
CIFSSettingData.

7.Y.3 CIM_ConcreteComponent (FileServerSettings to Conditional Conditional requirement: The

DINSSettingData) DNSSettingData is supported by tHe
provider-~Represents the associatipn
between-a FileServerSettings and
DNSSettingData.

7.Y.4 CIM_ConcreteComponent (FileServerSettings to Conditional €onditional requirement: There is dn

IP|nterfaceSettingData) instance of IPInterfaceSettingData

Represents the association betwegn
a FileServerSettings and
IPInterfaceSettingData.

F.5 CIM_ConcreteComponent (FileServerSettings to Conditional Conditional requirement: NFS
FSSettingData) Exports are supported by the
provider. Represents the associati
between a FileServerSettings and

Zz
]

NFSSettingData.
7.Y.6 CIM_ConcreteComponent (FileServerSettings to Conditional Conditional requirement: NIS
NISSettingData) (Network Information System) is

supported by the provider.
Represents the association betwegn
a FileServerSettings and
NISSettingData.

7.Y.7 CIM_DNSSettingData Conditional Conditional requirement: The
DNSSettingData is supported by th
provider. This element represents the
DNS setting data to be used by a file

D

server.
7.Y.8 CIM_ElementCapabilities Mandatory This associates the File Server
(FlleServer€onfigurationService to Configuration Service to the
FileServerCapabiIities) Capabilities element that represen{s
the capabilities supported by all File
Servers.
7.7.9 CIM_ElementCapabilities Mandatory This associates the File Server
(FileServerConfigurationService to Configuration Service to the
FileServerConfigurationCapabilities) ConfigurationCapabilities element
that represents the capabilities that it
supports.
7.7.10 CIM_ElementSettingData (ComputerSystem Optional Associates a File Server with the
FileServer to FileServerSettings) FileServerSettings that were used to
initially create the File Server.
7.7.11 CIM_ElementSettingData (IPInterfaceSettingData Conditional Conditional requirement: There is an
to IPProtocolEndpoint) instance of IPInterfaceSettingData.

The IPProtocolEndpoint associated
with the IPInterfaceSettingData.
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Table 49 - CIM Elements for File Server Manipulation

Element Name

Requirement

Description

7.7.12 CIM_HostedDependency

Optional

Associates a Virtual File Server to
the Computer System hosting it. This
association will not exist for non-
Virtual File Servers.

7.7.13 CIM_HostedService (Hosting Computer System to
FileServerConfigurationService)

Mandatory

Associates the
FileServerConfigurationService with
the hosting computer system.

7.7.14 CIM_MemberOfCollection (The

Conditional

Conditional requirement: The

IPProtocolEndpoint to NetworkVLAN)

NetworkVLAN is supported by the
provider. Associates an
IPProtocolEndpoint to NetworkVLAN.

7.7.15 CIM_NetworkVLAN

Conditional

Conditional requirement:The
NetworkVLAN is supported by the
provider. This element represents the
virtual LAN (MLAN) tag settings for
an IP interface. In the context of a fje
server, it represents the VLAN
information.

7.Y.16 CIM_SettingsDefineCapabilities (CIFSettingData)

Conditional

Conditional requirement:
Synchronous creation of a FileServer
is supported or Asynchronous
creation of a FileServer is supportefd.
Associates CIFSSettingData with
FileServerCapabilities.

7.¥.17 CIM_SettingsDefineCapabilities (DNSSettingData)

Canditional

Conditional requirement:
Synchronous creation of a FileServer
is supported or Asynchronous
creation of a FileServer is supported.
Associates DNSSSettingData with
FileServerCapabilities.

7.Y.18 CIM_SettingsDefineCapabilities
(FlleServerSettings)

Conditional

Conditional requirement:
Synchronous creation of a FileServer
is supported or Asynchronous
creation of a FileServer is supportefd.
Associates FileServerSettings with
FileServerCapabilities.

7.Y.19 CIM_SettingsDgfineCapabilities
(IRInterfaceSettingData)

Conditional

Conditional requirement:
Synchronous creation of a FileServer
is supported or Asynchronous
creation of a FileServer is supportefd.
Associates IPInterfaceSettingData
with FileServerCapabilities.

7.Y-20/CIM_SettingsDefineCapabilities (NFSSettingData)

Conditional

Conditional requirement:

Svnechranalic oraatinn Af A CHAC Anhr
t O+ SR

YRERFOROUSE oar—hHe I

is supported or Asynchronous
creation of a FileServer is supported.
Associates NFSSSettingData with
FileServerCapabilities.

7.7.21 CIM_SettingsDefineCapabilities (NISSettingData)

Conditional

Conditional requirement:
Synchronous creation of a FileServer
is supported or Asynchronous
creation of a FileServer is supported.
Associates NISSSettingData with
FileServerCapabilities.

7.7.22 CIM_SettingsDefineState (ComputerSystem
FileServer to FileServerSettings)

Conditional

Conditional requirement: The
FileServer ComputerSystem has a
FileServerSettings associated with it.
The FileServer's state represented
by its FileServerSettings.
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Table 49 - CIM Elements for File Server Manipulation

Element Name Requirement Description

7.7.23 SNIA_CIFSSettingData Conditional Conditional requirement: CIFS
shares are supported by the provider.
This class contains the CIFS settings
for the File Server.

7.7.24 SNIA_FileServerCapabilities Mandatory The capabilities of the File Server.

7.7.25 SNIA_FileServerConfigurationCapabilities Mandatory This element represents the
management Capabilities of the File
Server Configuration Service. If the
two arrays of extrinsic methods
(SynchronousMethodsSupported
and
AsynchronousMethodsSupported)
are empty, then the implementatio
is read-only.

7.Y.26 SNIA_FileServerConfigurationService Mandatory The File Server, Configuration
Service provides the methods to
manipulate File Servers.

7.¥.27 SNIA_FileServerSettings Conditional Conditional requirement: The
FileServer ComputerSystem has a
FileServerSettings associated with it.
This class contains the settings for
the File Server.

7.Y.28 SNIA_|IPInterfaceSettingData Optiopal This class contains the settings for
single IP interface.

7.Y.29 SNIA_NFSSettingData Conditional Conditional requirement: NFS
Exports are supported by the
provider. This class contains the NRS
settings for the File Server.

7.Y.30 SNIA_NISSettingData Conditional Conditional requirement: NIS
(Network Information System) is
supported by the provider. This clags

contains the NIS settings for the File
Server.
SELECT * FROM CIM_InstCreation WHERE Optional CQL - Creation of a File Server
Squrcelnstance ISA CIM_Computer_System AND ANY element.
Squrcelnstance.CIM_Computer_System::Dedicated[*] =
16
SELECT * FROM.CIM_InstDeletion WHERE Optional CQL - Deletion of a File Server
Squrcelnstance\ISA CIM_Computer_System AND ANY element.
Squrcelnstance.CIM_Computer_System::Dedicated[*] =
16

7.7.2 CIM_ConcreteComponent (FileServerSettings to CIFSSettingData)
Created By: External

Modified By: Static

Deleted By: External

Requirement: CIFS shares are supported by the provider.
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Table 50 describes class CIM_ConcreteComponent (FileServerSettings to CIFSSettingData).

Table 50 - SMI Referenced Properties/Methods for CIM_ConcreteComponent
(FileServerSettings to CIFSSettingData)

Properties Flags Requirement Description and Notes
GroupComponent Mandatory The FileServerSettings.
PartComponent Mandatory The CIFSSettingData.

7.7.3 CIM_ConcreteComponent (FileServerSettings to DNSSettingData)

Creatled By: External

Modified By: Static

Deleted By: External

Requrrement: The DNSSettingData is supported by the provider.

Tablg 51 describes class CIM_ConcreteComponent (FileServerSettings to DNSSettingData).

Table 51 - SMI Referenced Properties/Methods for CIM_ConereteComponent
(FileServerSettings to DNSSettingData)

Prpperties Flags Requirement Description‘and Notes
GrpupComponent Mandatory The EileServerSettings.
PgrtComponent Mandatory The DNSSettingData.

7.7.4] CIM_ConcreteComponent (FileServerSettings to IPInterfaceSettingData)
Crealed By: External

Modified By: Static

Deleted By: External

Requrement: There is an instance-of IPInterfaceSettingData.

Tablg 52 describes class«CIM_ConcreteComponent (FileServerSettings to
IPIntg¢rfaceSettingData).

Table 52+ SMI Referenced Properties/Methods for CIM_ConcreteComponent
(FileServerSettings to IPInterfaceSettingData)

Prpperties Flags Requirement Description and Notes
GrpupCGomponent Mandatory The FileServerSettings.
PartComponent Mandatory The IPInterfaceSettingData.

7.7.5 CIM_ConcreteComponent (FileServerSettings to NFSSettingData)
Created By: External

Modified By: Static

Deleted By: External

Requirement: NFS Exports are supported by the provider.
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Table 53 describes class CIM_ConcreteComponent (FileServerSettings to NFSSettingData).

Table 53 - SMI Referenced Properties/Methods for CIM_ConcreteComponent (FileServerSet-

tings to NFSSettingData)

Properties Flags Requirement Description and Notes
GroupComponent Mandatory The FileServerSettings.
PartComponent Mandatory The NFSSettingData.
7.7.6 CIM_ConcreteComponent (FileServerSettings to NISSettingData)
Creatled By: External
Modified By: Static
Deletled By: External
Requfirement: NIS (Network Information System) is supported by the provider.
Tablg 54 describes class CIM_ConcreteComponent (FileServerSettings to NISSettingDatp).
Table 54 - SMI Referenced Properties/Methods for CIM_ConereteComponent
(FileServerSettings to NISSettingData)
Prpperties Flags Requirement Description‘and Notes
GrpupComponent Mandatory The EileServerSettings.
PgrtComponent Mandatory The NISSettingData.
7.7.7| CIM_DNSSettingData
Creafed By: Extrinsic
Modified By: Extrinsic
Deletled By: Extrinsic
Requlirement: The DNSSettingData is supported by the provider.
Tablg 55 describes class¢CIM_DNSSettingData.
Table 55~ 'SMI Referenced Properties/Methods for CIM_DNSSettingData
Properties Flags Requirement Description and Notes
InstncelD Mandatory An opague, unique id for the DNSSettingData.
DorpainName Mandatory The DNS domain to use for looking up addresses.
DNgServerAddresses Mandatory The addresses of DNS servers to contact. The array
specifies the order in which the DNS servers will be
contacted.
7.7.8 CIM_ElementCapabilities

(FileServerConfigurationService to FileServerCapabilities)

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory.
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Table 56 describes class CIM_ElementCapabilities (FileServerConfigurationService to

FileServerCapabilities).

Table 56 - SMI Referenced Properties/Methods for CIM_ElementCapabilities
(FileServerConfigurationService to FileServerCapabilities)

Properties Flags Requirement Description and Notes
ManagedElement Mandatory The File Server Configuration Service.
Capabilities Mandatory The File Server Capabilities element.

7.7.9 CIM_ElementCapabilities (FileServerConfigurationService to FileServerCon

rationCapabilities)
Creatled By: Static
Modified By: Static
Deleted By: Static
Requrrement: Mandatory

Tablg 57 describes class CIM_ElementCapabilities (FileServerConfigurationService to

FileServerConfigurationCapabilities).

Tablg 57 - SMI Referenced Properties/Methods for CIM_ElementCapabilities (FileServerCo

rationService to FileServerConfigurationCapabilities)

figu-

nfigu-

Prpperties Flags Requirement DesScription and Notes
MgnagedElement Mandatory The File Server Configuration Service.
Cqdpabilities Mandatory The File Server Configuration Capabilities element.

7.7.1p CIM_ElementSettingData (ComputerSystem FileServer to FileServerSettings

Crealed By: External
Modified By: Static
Deleted By: External
Requrement: Optional

Tablg 58 describes.class CIM_ElementSettingData (ComputerSystem FileServer to
FileServerSettings).

Table 58 - SMI Referenced Properties/Methods for CIM_ElementSettingData
(ComputerSystem FileServer to FileServerSettings)

Properties Flags Requirement Description and Notes
ManagedElement Mandatory The File Server ComputerSystem.
SettingData Mandatory The FileServerSettings.

7.7.11 CIM_ElementSettingData (IPInterfaceSettingData to IPProtocolEndpoint)
Created By: External

Modified By: Static

Deleted By: External

Requirement: There is an instance of IPInterfaceSettingData.
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Table 59 describes class CIM_ElementSettingData (IPInterfaceSettingData to
IPProtocolEndpoint).

Table 59 - SMI Referenced Properties/Methods for CIM_ElementSettingData
(IPInterfaceSettingData to IPProtocolEndpoint)

Properties Flags Requirement Description and Notes
ManagedElement Mandatory The IPProtocolEndpoint.
SettingData Mandatory The IPInterfaceSettingData.

7.7.1p CIM_HostedDependency

Crealed By: Extrinsic: CreateFileServer
Modified By: Static

Deleted By: Extrinsic: DeleteFileServer
Requrrement: Optional.

Tablg 60 describes class CIM_HostedDependency.

Table 60 - SMI Referenced Properties/Methods for CIM{ HostedDependency

Prpperties Flags Requirement Description‘and Notes

Dgpendent Mandatory The Mirtual File Server ComputerSystem. A Virtual Hle
Server ComputerSystem is a File Server and shall
have Dedicated=16 (File Server).

Antecedent Mandatory The hosting ComputerSystem. The hosting
ComputerSystem may be the top level NAS
ComputerSystem or an Multiple Computer System
(non-top level) system.

7.7.1B CIM_HostedService (Hosting Computer System to
FileServerConfigurationService)

Creafed By: Static

Modified By: Static

Deleted By: Static

Requierement: Mandatory.

Tablg 61 describes class CIM_HostedService (Hosting Computer System to
FileServerConfigurationService).

Table 61 - SMI Referenced Properties/Methods for CIM_HostedService
(Hosting Computer System to FileServerConfigurationService)

Properties Flags Requirement Description and Notes
Dependent Mandatory The File Server Configuration Service.
Antecedent Mandatory The hosting ComputerSystem.

7.7.14 CIM_MemberOfCollection (The IPProtocolEndpoint to NetworkVLAN)
Created By: Static

Modified By: Static

Deleted By: Static

Requirement: The NetworkVLAN is supported by the provider.
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Table 62 describes class CIM_MemberOfCollection (The IPProtocolEndpoint to NetworkVLAN).

Table 62 - SMI Referenced Properties/Methods for CIM_MemberOfCollection
(The IPProtocolEndpoint to NetworkVLAN)

Properties Flags Requirement Description and Notes
Collection Mandatory The IPProtocolEndpoint.
Member Mandatory The NetworkVLAN.

7.7.1p CIM_NetworkVLAN

Created By: Extrinsic
Moditfied By: Extrinsic
Deleted By: Extrinsic
Reqtﬂierement: The NetworkVLAN is supported by the provider.

Tablg 63 describes class CIM_NetworkVLAN.

Table 63 - SMI Referenced Properties/Methods for,CIM_NetworkVLAN

Prpperties Flags Requirement Descriptiopand Notes
IngtancelD Mandatory An epaque, unique id for the NetworkVLAN.
VUANId Mandatory The VLAN id that is to be associated with an IP

interface. The id shall be included in all IP packets
being sent through an IP interface.

TransmissionSize Mandatory: The maximum transmission unit size that is
associated with an IP Interface.

7.7.1p CIM_SettingsDefineCapabilities (CIFSettingData)

Crealed By: Static
Modified By: Static
Delet|ed By: Static

Requlirement: Synchronous creation of a FileServer is supported or Asynchronous creation of a
FileSgerver is supported.

Tablg 64 describes class CIM_SettingsDefineCapabilities (CIFSettingData).

Tabte 64 - SMI Referenced Properties/Methods for CIM_SettingsDefineCapabilities
(CIFSettingData)

Properties Flags Requirement Description and Notes
GroupComponent Mandatory The FileServerCapabilities reference.
PartComponent Mandatory The CIFSSettingData reference.

7.7.17 CIM_SettingsDefineCapabilities (DNSSettingData)

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

Requirement: Synchronous creation of a FileServer is supported or Asynchronous creation of a
FileServer is supported.
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Table 65 describes class CIM_SettingsDefineCapabilities (DNSSettingData).

Table 65 - SMI Referenced Properties/Methods for CIM_SettingsDefineCapabilities
(DNSSettingData)

Properties Flags Requirement Description and Notes
GroupComponent Mandatory The FileServerCapabilities reference.
PartComponent Mandatory The CIFSSettingData reference.

7.7.1B CIM_SettingsDefineCapabilities (FileServerSettings)
Creafed By: Static
Modified By: Static
Delet|ed By: Static

Requlirement: Synchronous creation of a FileServer is supported or Asynchronous creation of a
FileServer is supported.

Tablg 66 describes class CIM_SettingsDefineCapabilities (FileServerSettings).

Table 66 - SMI Referenced Properties/Methods for CIM_ SettingsDefineCapabilities (
FileServerSettings)

Prpperties Flags Requirement Deseription and Notes
GrpupComponent Mandatory The FileServerCapabilities reference.
PgrtComponent Mandatory The FileServerSetting reference.

7.7.1p CIM_SettingsDefineCapabilities;(IPInterfaceSettingData)
Crealed By: Static
Modified By: Static
Delet|ed By: Static

Reqgufirement: Synchronous creation of a FileServer is supported or Asynchronous creation of a
FileSgerver is supported;

Tablg 67 describes class CIM_SettingsDefineCapabilities (IPInterfaceSettingData).

Table 67)- SMI Referenced Properties/Methods for CIM_SettingsDefineCapabilities
(IPInterfaceSettingData)

Prpperties Flags Requirement Description and Notes
GroupComponent Mandatory The FileServerCapabilities reference.
PartComponent Mandatory The IPInterfaceSettingData reference.

7.7.20 CIM_SettingsDefineCapabilities (NFSSettingData)
Created By: Static
Modified By: Static
Deleted By: Static

Requirement: Synchronous creation of a FileServer is supported or Asynchronous creation of a
FileServer is supported.
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Table 68 describes class CIM_SettingsDefineCapabilities (NFSSettingData).

Table 68 - SMI Referenced Properties/Methods for CIM_SettingsDefineCapabilities
(NFSSettingData)

Properties Flags Requirement Description and Notes
GroupComponent Mandatory The FileServerCapabilities reference.
PartComponent Mandatory The NFSSettingData reference.

7.7.21 CIM_SettingsDefineCapabilities (NISSettingData)

Creatled By: Static

Modified By: Static

Deletled By: Static
i

Requlirement: Synchronous creation of a FileServer is supported or Asynchronous creation of a
FileServer is supported.

Tablg 69 describes class CIM_SettingsDefineCapabilities (NISSettingbData).

Table 69 - SMI Referenced Properties/Methods for CIM_SettingsDefineCapabilities
(NISSettingData)

Prpperties Flags Requirement Description-and Notes
GrpupComponent Mandatory The RileServerCapabilities reference.
PgrtComponent Mandatory The NISSSettingData reference.

7.7.2p CIM_SettingsDefineState (ComputerSystem FileServer to FileServerSettings
Crealed By: External

Modified By: Static

Deleted By: External

Requrement: The FileServer-ComputerSystem has a FileServerSettings associated with |t.

Tablg 70 describes class:CIM_SettingsDefineState (ComputerSystem FileServer to
FileServerSettings).

Table70:+ SMI Referenced Properties/Methods for CIM_SettingsDefineState
(ComputerSystem FileServer to FileServerSettings)

Prpperties Flags Requirement Description and Notes
ManagedFlement Mandatory The File Server ComputerSystem
SettingData Mandatory The FileServerSettings.

7.7.23 SNIA_CIFSSettingData

Created By: Extrinsic: CreateFileServer

Modified By: Extrinsic: ModifyCIFS

Deleted By: Extrinsic: DeleteFileServer

Requirement: CIFS shares are supported by the provider.
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Table 71 describes class SNIA_CIFSSettingData.

Table 71 - SMI Referenced Properties/Methods for SNIA_CIFSSettingData

Properties Flags Requirement Description and Notes

InstancelD Mandatory An opaque, unique id for the CIFSSettingData.

Enabled Mandatory This boolean indicates if CIFS is enabled on the File
Server.

Charset Optional Specifies the character set to be used by the File

Server when servicing CIFS Shares. The values are
0|1]2 (‘Standard-ASCII'T'IBM-437",'IBM-850"). If absent,
then "Standard-ASCII" is assumed.

UseTCPOnly Optional This boolean if set to 'true' allows only TCP trapsport
connections. If 'false’, then both TCP.and Netbfos
transport connections are allowed."The default|value

is 'false'.

NETBIQSName Optional The NetBIOS name of the\FileServer.

WINSIH Optional An array of IP Addresses of Windows Internet Name
Servers.

AuthenficationDomain Mandatory Name of CIES domain to which the File Serverlis

joined. Represents either the NTLM domain or|the
ActiveRirectory domain.

AuthenficationMode Mandatory Specifies if authentication is to be performed against
either NTLM or ActiveDirectory domains. Valid|values
are 'NTLM' or 'ActiveDirectory'.

UseKelberos Optional Determines how ActiveDirectory authentication| is
performed. If 'true’, limit ActiveDirectory authentication
to use Kerberos. Otherwise do not limit to Kerberos
only.

UseOpportunisticLocking Optional This boolean determines if opportunistic locking
should be used by CIFS FileServer. If 'true’, enable
opportunistic locking.

SMBSigningOnly Optional This boolean determines if CIFS clients are allqwed to
connect if they use SMB signing for security. If['true’,

then require clients to use SMB signing. Otherwise, do
not require.

ClientsfConnectAnonymously Optional This boolean dictates if the FileServer joins thg CIFS
Domain Controller anonymously or if a user angd
password are required. If ‘true’, then join anonyrpously.
Otherwise, use DomainControllerUser and
DomainControllerPassword to join.

JoinDofnainAnenymously Optional This boolean dictates if the FileServer joins thg CIFS
Domain Controller anonymously or if a user and
password are required. If true’, then join anonymously.
Otherwise, use DomainControllerUser and
DomainControllerPassword to join.

DomainControllerUser Optional User name to use when the Fileserver joins the CIFS
Domain Controller.

DomainControllerPassword Optional Password to use when joining the CIFS Domain
Controller.
CIFSDomainController Optional Name of the CIFS Domain Controller.

7.7.24 SNIA_FileServerCapabilities

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

Table 72 describes class SNIA_FileServerCapabilities.

- 109 -

Table 72 - SMI Referenced Properties/Methods for SNIA_FileServerCapabilities

Properties

Flags

Requirement

Description and Notes

InstancelD

Mandatory

An opague, unique id for the

FileServerCapabilities element of a File Server

Configuration Service.

ElenjentName

Mandatory

A user-friendly name for this Capabilities
element.

FileJerverSettingsSupported

Mandatory

Indicates if FileServerSettingsfis-supported
the FileServer. FileServerSgéttings will be
supported if the value is "trug".

—h

or

CIF$Supported

Mandatory

Indicates if CIFS Shares are supported by
FileServer. CIFS-Shares will be supported i
value is "true”.

the
f the

NFSBupported

Mandatory

Indicates IFNFS Exports are supported by
FileSérver. NFS Exports will be supported i
value'is "true".

he
f the

NIS$upported

Mandatory

Indicates if NIS (Network Information Systq
is supported by the FileServer. NIS will be
supported if the value is "true".

m)

DNSSupported

Mandatory’

Indicates if DNS is supported by the FileSe
DNS will be supported if the value is "true"

ver.

NetworkVLANSupported

Mandatory

Indicates if network VLAN Tagging is suppd
by the FileServer. VLAN tagging will be
supported if the value is "true".

rted

CredteGoalSettings()

Mandatory

This extrinsic method supports the creation
set of Settings that are a supported variant
the Settings passed as embedded instancg
via IN parameters. The method returns thej
supported Settings in OUT parameters, eal

containing an array of embedded instances.

Many of the IN parameters are optional, ar
left NULL result in NULL being returned in
corresponding OUT parameters.

ofa
of
bS

dif
the

7.7.2p SNIAxFileServerConfigurationCapabilities

Created By: Static

Modiffed By —Static
Deleted By: Static
Requirement: Mandatory.
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Table 73 describes class SNIA_FileServerConfigurationCapabilities.

Table 73 - SMI Referenced Properties/Methods for SNIA_FileServerConfigurationCapabilities

Properties Flags Requirement Description and Notes

InstancelD Mandatory An opague, unique id for this element
representing the capabilities of a File
Server Configuration Service.

ElementName Mandatory A user-friendly name for this Capabilities
element.
SynchronousMethodsSupported N Mandatory The Service supports a number of

extrinsic methods; this property idenfifies
the ones that can be called
synchronously. Note that a supportegl
method shall be listed in,this|property or
in the AsynchronousMethodsSupporjed
property or both.

AsyrjichronousMethodsSupported N Mandatory The Service supports a number of
extrinsic methods; this property idenfifies
the ones that can be called
asynghronously. Note that a supported
method'shall be listed in this property or
in_the SynchronousMethodsSupported
property or both.

CanfConfigureCIFS Mandatory Indicates if the CIFS Settings can bej
configured. The settings can be
configured if the value is "true".

CanConfigureNFS Mandatory Indicates if the NFS Settings can be
configured. The settings can be
configured if the value is "true".

Can€onfigureNIS Mandatory Indicates if the NIS (Network Informgtion
Service) Settings can be configured.|The
settings can be configured if the value is
"true”.

Can€onfigureDNS Mandatory Indicates if the DNS Settings can be
configured. The settings can be
configured if the value is "true".

CanConfigureNetworkVLSN Mandatory Indicates if the network VLAN Tagging
Settings can be configured. The settings
can be configured if the value is "trug".

7.7.2p SNIA\FileServerConfigurationService
Created’By! Static

Moditied"By: Static

Deleted By: Static

Requirement: Mandatory.

Table 74 describes class SNIA_FileServerConfigurationService.

Table 74 - SMI Referenced Properties/Methods for SNIA_FileServerConfigurationService

Properties Flags Requirement Description and Notes
ElementName Mandatory A user-friendly name for this Service.
SystemCreationClassName Mandatory Key.

SystemName Mandatory Key.
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Table 74 - SMI Referenced Properties/Methods for SNIA_FileServerConfigurationService

Properties Flags Requirement Description and Notes

CreationClassName Mandatory Key.

Name Mandatory Key.

CreateFileServer() Mandatory Create a new instance of File Server.
ModifyFileServer() Mandatory Modify an existing File Server. This is used to modify

FileServerSettings, CIFSSettingData,
NFSSettingData, DNSSettingData, or NISSettingData.

DeleteFiteS AN
et e StTvery

W o Pealat i Eila O
vrantatory Dttt A eXIStgTe—SeTver

AdglIPInterface() Optional Add a new IPInterface to an existing File Server,

ModifylPInterface() Optional Modify an IPInterface associated with an-existing Hle
Server.

DeletelPInterface() Optional Delete an IPInterface associated with an existing Fjle
Server.

7.7.2f SNIA_FileServerSettings

Crealed By: Extrinsic: CreateFileServer
Modified By: Extrinsic: ModifyFileServer
Delet|ed By: Extrinsic: DeleteFileServer

Requ

irement: The FileServer ComputerSystem has a-kileServerSettings associated with |t.

Tablg 75 describes class SNIA_FileServerSettings.

Table 75 - SMI Referenced Properties/Methods for SNIA_FileServerSettings

P

=

gperties

Flags

Requirement

Description and Notes

InsfancelD

Mandatory

An opaque, unique id for the
FileServerSettings.

HogtLookupOrder

Optional

Specifies the services and order to use them
for host lookup. An array of elements with
these values: 'DNS','NIS', ‘None', or
'UploadedFile'. 'UploadedFile' refers to the
uploaded file of host names.

UsegrLoginLookupOrder

Optional

Specifies the services and order to use them
for user lookup. An array of elements with
these values: 'DNS','NIS', 'None', or

'UploadedFile'. file' 'UploadedFile’ refers to the
uploaded file of user passwords.

LoelEa

NFSEHSAecott ltllv‘:app;l 9

" }
optonar

CUI Itl U:D thc |||appi| IU Uf actuul Itb bctvvccll
NFS and CIFS. Valid values are 'None', 'All', or
‘Domain'. If ‘None', then no account mapping is
performed. If 'All', then mapping is done for all
CIFS domains. If 'Domain’, then mapping is
done for the users in the CIFS domain
specified in AccountMappingDomain.

AccountMappingDomain

Optional

If NFSCIFSAccountMapping = '‘Domain’, then
this property will contain the name of the
domain to use for NFS to CIFS account

mapping.

7.7.28 SNIA_IPInterfaceSettingData

Created By: Extrinsic: CreateFileServer | AddIPInterface
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Modified By: Extrinsic: ModifylPInterface
Deleted By: Extrinsic: DeleteFileServer | DeletelPInterface
Requirement: Optional.

Table 76 describes class SNIA_IPInterfaceSettingData.

Table 76 - SMI Referenced Properties/Methods for SNIA_IPInterfaceSettingData

Properties Flags Requirement Description and Notes

IPAddress Mandatory The IPAddress that will be used by the File Server.

AddressType Mandatory The IPAddress format. This can be either "IPv4* or
"IPv6".

SubnetMask Mandatory The subnet mask that will be used by the File Servqr.

IPY6PrefixLength Conditional Conditional requirement: Requiréd if the array

property SNIA_IPInterfaceSettingData.AddressTypé
contains the string \IPv6\".'If AddressType specifies
IPv6, then this specifies the prefix length for the IPV6
address in IPAddress:

VUANId Optional If present contains_the ID of the VLAN that this IP
setting will bexassociated with.

MTU Optional If present eontains the maximum transmission unit o
be used for this IP setting. If not present, then the
default of 1500 will be used.

7.7.2Pp SNIA_NFSSettingData

Crealed By: Extrinsic: CreateFileServer

Modified By: Extrinsic: ModifyNFS

Deleted By: Extrinsic: DeleteFileSeryer

Requtlie}ement: NFS Exports are supported by the provider.

Tablg 77 describes class SNIA_NFSSettingData.

Table 77 - SMI Referenced Properties/Methods for SNIA_NFSSettingData

Properties Flags Requirement Description and Notes

Inst@ncelD Mandatory An opague, unique id for the NFSSettingDafa.

Enapled Mandatory This boolean indicates if NFS is enabled on|the
File Server.

ChC\ act CptIUI |a: Spcbiﬁco thc bhﬂlabtcl act tU bc uocd b_y thu
File Server when servicing CIFS Shares. The
values are 0|1|2 ('Standard-ASCII''UTF8'|'ISO-
8859-1"). If absent, then 'ISO-8859-1" is
assumed.

MaximumTCPConnections Optional This specifies the number of concurrent TCP
connections that are allowed for the NFS
protocol. If set to 0, then TCP will be disabled
for NFS.

Port Optional The port the File Server listens for mount
requests. If absent, default to 2049.

NonNFSuid Optional User ID to use for requests from non-NFS
access. If absent, default to -1.
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Table 77 - SMI Referenced Properties/Methods for SNIA_NFSSettingData

Properties

Flags

Requirement Description and Notes

NonNFSgid

Optional

Group ID to use for requests from non-NFS
access. If absent, default to -1.

UseReservedPorts

Optional

This boolean specifies that the File Server will
only allow NFS mount requests from client
machine TCP/IP ports less than 1024. If 'true’,
only allow mount requests from ports less than
1024. Otherwise, allow mount requests from
any client port.

OnlyRootChown

Optional

This boolean specifies if the root user is alloyved
to issue chown (change ownership) reguests. If
‘true’, then only let root user issue chown
request. Otherwise, allow any user to Issue
chown requests.

7.7.3D SNIA_NISSettingData

Crealed By: Extrinsic: CreateFileServer
Modified By: Extrinsic: ModifyFileServer
Delet|ed By: Extrinsic: DeleteFileServer

Requ

irement: NIS (Network Information System) is supported by the provider.

Tablg 78 describes class SNIA_NISSettingData.

Table 78 - SMI Referenced Properties/Methods for SNIA_NISSettingData

Prpperties Flags Requirement Description and Notes

IngtancelD Mandatory An opaque, unique id for the NISSettingData.
DdmainName Mandatory NIS Domain Name.

ServerlP Mandatory An array of IP Addresses IP Addresses of NIS

Servers.

EXPERIMENTAL



https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

-114 - ISO/IEC 24775-5:2014 © ISO/IEC 2014

STABLE
8 File Storage Profile
8.1 Description

8.1.1 Synopsis

Profile Name: File Storage (Component Profile)

Version: 1.4.0

Orgalwization: SNIA

CIM $chema Version: 2.18

Related Profiles for File Storage: Not defined in this standard.
Centfal Class: N/A

Scop|ng Class: ComputerSystem

8.1.2| Overview

The File Storage Profile is a subprofile for autonomous ¢profiles that support filesysfems.
Specffically, in this release of SMI-S, this includes the, NAS Head and Self-Contained| NAS
Profiles.

8.1.3| Implementation

Figurge 10 illustrates the mandatory and optional classes for the modeling of file storage for the
profiles that support filesystems. This profile\is supported by the Self-contained NAS and the
NAS Head Profiles.

LocalFileSystem

HostedFileSystem

—

CofnputerSystem I File Storage
Profile

ResidesOnExtent
I (Conditional)

SystemDevice

| — — — —

LogicalDisk

Figure 10 - File Storage Instance

The File Storage Profile models the mapping of filesystems to LogicalDisks. For the NAS Head
and Self-contained NAS Profiles each filesystem shall be established on one LogicalDisk. The
relationship between the LocalFileSystem and the LogicalDisk is represented by the
ResidesOnExtent association. This association is listed as conditional on the parent profile
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being either the NAS Head or the Self-contained NAS Profile. The LogicalDisk may be a

Logic

alDisk as defined in the Block Services Package or part of the parent profile.

The FileStorage Profile is a “read-only” profile. That is, the methods for creating, modifying or
deleting a LocalFileSystem are external to the File Storage Profile. The SMI-S prescribed way
of performing these functions are covered by the Filesystem Manipulation Profile.

8.2 Health and Fault Management Consideration
None.
EXPERIMENTAL
8.3 Cascading Considerations
8.3.1] General
In some cases, the parent profile does not implement Block Services Package. In this casg, the
parent profile would implement a LogicalDisk that is “imported” from another profile (elg., a
Volume Management Profile). This subclause discusses those cascading/considerations.
8.3.2| Cascaded Resources
A Fil¢ Storage profile may get its storage from the operating.'system (HDR Profile), a vglume
mandger, an Array or Storage Virtualizer. As such, there is‘a cascading relationship between
the Hile Storage Profile and the profiles (e.g., Volume Management Profiles) that provide the
storape for the File Storage Profile. Figure 11 illustrates the constructs to be used to model this
cascading relationship.
NocslFile Systermn LocalFileSysterm
ComputerSystermn
|Fi|e Storage Profile
ResidesOnExtent
ResidesCOnExtent
ST —1
LogicalDisk Volume Composition|Subprofile
\ MNarme="Internal Marme" LogicalDisk
Otherldentifyinglnfo="05 X"
MName="Internal Name"
Base:dOn
‘ CompositeExtent |
\ |
FBasedOnLBasEdOnT
LogicalDisk LogicalDisk
Mame="Internal Name" Mame="Internal Narme"
Otherldentifyinglnfo]="0s v™" Ctherldentifyinglnfao="0S 2"
[ Logicalldentity '
Pependency Logica _Lng\ca\D\Sk -

Identity |

L—Logicalldentity
| (virtual)
| . P
MemberOfCollection Name="05 7

ShIA_AllocatedResources | MemberOfCollectiaon,

Cascading Subprofile

MemberGfCollection I LogicalDisk 1

= |

ShIA_RemoteResources

| (Virtual)
[ warme—os |

Computersystem

MemberQfCollection

(virtual) l

SAPAvailableForElerment

| LogicalDisk 1

virtual)
| S ——are— I

SystembDevice
MemberQfCollectio

CogicalDisk v
(Wirtuzl)

RemoteServiceAcce ssPoint

n

Figure 11 - Cascading File Storage
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Figure 11 shows two filesystems (LocalFileSystem). Both reside on one LogicalDisk. But the
LogicalDisk on the right is a composite of lower level LogicalDisks. The storage that is
imported from the remote profile are LogicalDisks at the lowest level of the Filesystem Profile.
So, in the first (left side) case, the Logicalldentity is between the LogicalDisk on which the
filesystem resides to the imported LogicalDisk (or StorageVolume). In the second case (the
right side) the Logicalldentity is between the *“lowest level” LogicalDisks in Volume
Composition and the imported LogicalDisks (or StorageVolumes).

NOTE Logicalldentity is an abstract class and would be subclassed by an implementation.

The ComputerSystem in the Filesystem Profile would be the computer system that hosts the
filesystem. The “Virtual” ComputerSystem is the top level ComputerSystem of the HDR,
Volurpe Manager, Array or Storage Virtualizer. There shall be a Dependency assoc|ation
betwg¢en these computer systems. LogicalDisks (or StorageVolumes) that are in use. by the
Filesystem  Profile would have a MemberOfCollection association’) -to | the
SNIA[ AllocatedResources collection. All the LogicalDisks (or StorageVolumes) that the
Filesystem Profile can see (including the ones that are allocated),Ywould haye a
MemberOfCollection association to the SNIA_RemoteResources instance,

The | RemoteServiceAccessPoint associated to the virtual ,eomputer system| via
SAPAvailableForElement would be information on the management-interface for the HDR,
Volume Manager, Array or Storage Virtualizer.

Tablg 79 provides the specific cascading information for cascading file storage.

Table 79 - Cascaded Storage

File Storage Leaf Profile Leaf Resource Association Notes
Resource
LogigalDisk Volume Management or |LogicalDisk Logicalldentity
HDR
LogitalDisk Array or Storage StorageVolume Logicalldentity
Virtualizer

8.3.3] Ownership Privileges

In support of the cascading(Fite Storage, an implementation may assert ownership ovgr the
LogidalDisks (or StorageVYolumes) that they import. If the Volume Management implementation
supports Ownership, thé&File Storage implementation may assert ownership using the follpwing
Privileges:

= Artivity - Execute
= ArtivityQualifier - CreateOrModifyFromStoragePool and ReturnToStoragePool

e FprmatQualifier - Method

NOTE HDR does not support Block Storage Resource Ownership, so this cannot be supported if the underlying
profile is HDR.

8.3.4 Limitations on Cascading Subprofile

The File Storage Profile support for cascading places the following limitations and restrictions
on the Cascading Subprofile:

= Dependency - The Dependency may exist, even when there are no resources that are imported.
This signifies that the File Storage implementation has discovered the Volume Management or
HDR Profile, but has no access to any of their LogicalDisks.

EXPERIMENTAL
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Supported Profiles, Subprofiles, and Packages

See 8.1.1 for this information.

8.5

8.5.1

None

Methods of the Profile

Extrinsic Methods of the Profile

NOTE The methods for defining the various mappings would be handled by the Filesystem Manipulation Subprofile.

8.5.2 Intrinsic Methods of the Profile

The ;I)rofile supports read methods and association traversal. Specifically, the list of intrinsic

opergtions supported are as follows:

e QGetlnstance

< Absociators

= AbsociatorNames

< Rleferences

= ReferenceNames

< Ehumeratelnstances

= EhumeratelnstanceNames

8.6 Client Considerations and Recipes

None|.

8.7 CIM Elements

8.7.1] General

Tablg 80 describes the CIM elements for File Storage.

Table 80 - CIM Elements for File Storage
Element Name Requirement Description
8.7.2|CIM_ResidesOnExtent Conditional Conditional requirement: NAS Profiles

require that LocalFileSystems reside gn
one LogicalDisk, or NAS Profiles requ(re
that LocalFileSystems reside on one
LogicalDisk. Represents the associatipn
between a local FileSystem and the
underlying LogicalDisk that it is built of.

8.7.2 CIM_ResidesOnExtent

Created By: External
Modified By: Static

Delet

ed By: External

Requirement: NAS Profiles require that LocalFileSystems reside on one LogicalDisk, or NAS

Profil

es require that LocalFileSystems reside on one LogicalDisk.
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Table 81 describes class CIM_ResidesOnExtent.

Table 81 - SMI Referenced Properties/Methods for CIM_ResidesOnExtent

Properties Requirement Description and Notes
Dependent Mandatory The LocalFileSystem that is built on top of a LogicalDIsk.
Antecedent Mandatory The LogicalDIsk that underlies a LocalFileSystem.

STABLE
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BLE

9 Filesystem Profile

9.1

9.1.1

Description

Synopsis

Profile Name: Filesystem (Component Profile)

Versi

on: 1.4.0

Orgalwization: SNIA

CIM

Tablg

Cent
Scop
The

Echema Version: 2.18
82 describes the related profiles for Filesystem.

Table 82 - Related Profiles for Filesystem

Profile Name Organization Version Requirement Description
Indication SNIA 15.0 Mandatory
Experimental Indication SNIA 15.0 Optienal

al Class: LocalFileSystem
ng Class: ComputerSystem

Filesystem Profile is a subprofile for,.autonomous profiles that support filesys

Spec

Profi
inclu
File H

The
filesy
Shar

9.1.2
9.1.2.

Figur
filesy

ProfiFs. A number of other profiles and;subprofiles make use of elements of the Filesy
[

fically, in this release of SMI-S, this includes the NAS Head and the Self-Contained

and will be referred to in thisvspecification as “filesystem-related profiles”. T
e, but are not limited to, the Filesystem Manipulation Subprofile, File Export Subp
xport Manipulation Subprofile,"NAS Head Profile, and so on.

State transitions involved*when an appropriate storage element is transformed i
stem are described _in Annex B (informative) State Transitions from Storage tg
'S,

Instance BRiagrams

1 Genenal

e 12~illustrates the mandatory, optional, and conditional classes for the modeli
stems’ for the profiles that support filesystems. This profile is supported by the

ems.
NAS
stem
hese
ofile,

nto a
File

ng of
Self-

cont

ined NAS and the NAS Head Profiles. The dashed box contains the elements th

t this

profile supports. The elements outside the dashed box depend on other profiles or subprofiles
for their maintenance (creation, deletion, and modification). There are two ComputerSystems
shown outside the box that represent different dedicated roles that could be performed by
different actual computers (or could be performed by a single computer).
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SNIA_HostedShare

ComputerSystem 1 - SNIA_FileShare
- R . ConcreteDependency
File Server 1 PathName="/users/me” [ — (Optional)
1 * *
SNIA_SharedElement
— . Dependency ) -
SNIA_LocaIAcc_essAva|Iable (Conditional) File System Profile
LocalAccessPoint="/etc/mnt”
(Conditional) 1
; 1 ) L=l
1 1 1 FileStorage *
* SNIA_LocalFileSystem
HostedDependency . A
(Optional) 1 LocalAccessDefinitionRequired
PathnameSeparatorString="/"

1

* 1

ElementSettingData ElementSettingData
(Optional) (Optional)
* * 1
SNIA_LocallyAccessibleFileSystemSetting SNIA_FileSystemSetting
(Optional) (Optional)

HostedFileSystem

ResidesOnExtent
! ;

ComputerSystem KogicalPisk

FileSystem Host

Figure 12 - Filesystem Instance

A filesystem shall be represented in the model as an instance of LocalFileSystem. A
LocalFileSystem instance shall have a:ResidesOnExtent association to a LogicalDisk (shown,
but qutside this profile). A client would determine the size (in bytes) of a filesystem by
inspelcting the size of the LogicalDisk on which the LocalFileSystem resides.

NOTE| The filesystem-related profiles build LocalFileSystems on a LogicalDisk(s). In the cases supported|in this
releasg of SMI-S, one LocalFileSystem may be established on one LogicalDisk. In a future release, more elgborate
mappipgs may exist between FileSystems and one or more LogicalDisks.

The |LocalFileSystemshall have a HostedFileSystem association to a ComputerSygtem.
Normally this will be-the top level ComputerSystem of the parent profile (typically one of the
filesystem-related-profiles such as the NAS Head or the Self-Contained NAS Profile). However,
if thg Multiple Computer System Subprofile is implemented, the HostedFileSystem may be
assotiated<to a component ComputerSystem. See Clause 31 Multiple Computer System
Subpfofile-in Information Technology — Storage Management, Part 3 Common Profiles.

The TCocalFileSysiem element may also have an ElemenisetiingData association to the
FileSystemSetting for that filesystem. However, the FileSystemSetting and
ElementSettingData are optional in this profile.

There may be zero or more FileShare elements associated to the LocalFileSystem element via
the SharedElement association. An implementation would be required to populate only those
FileShare elements representing files (or directories) that are exported using a supported file
sharing protocol (such as CIFS or NFS). The path to the file or directory from the root of the
LocalFileSystem is specified by the FileShare.PathName property.

Note that in order to support backward compatibility with the NAS Head and Self-contained
NAS Profiles in previous SMI-S releases, the class LogicalFile (shown outside the dashed box
in the figure) and two associations (ConcreteDependency outside the dashed box and
FileStorage shown inside the dashed box) shall be supported. These duplicate the functionality
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provided by specifying FileShare.PathName, at the cost of requiring that certain LogicalFiles,
but not all, be surfaced.

EXPERIMENTAL

9.1.2.2 Local Access Requirement

In addition, if the property LocalFileSystem.LocalAccessDefinitionRequired is set to true, the
filesystem shall be made exportable via a file server. In that case, there shall be a
LocalAccessAvailable association from the LocalFileSystem element to the file server
ComputerSystem and, optionally, a LocallyAccessibleFileSystemSettings element associated

via M The
LocallyAccessibleFileSystemSettings element is an instance of ScopedSettingData \apd is

assotiated to the file server ComputerSystem via a ScopedSetting association.| The
ScoppdSetting association indicates that this setting is constrained by the associatefd file
servgr. The LocalAccessAvailable association is required but _conditionall on
LocalAccessDefinitionRequired being true, while the LocallyAccessibleFileSystemSeftings
element and the ScopedSetting association are not required (i.e., optional).

NOTE| They are still conditional on LocalAccessDefinitionRequired being true, but in this version of SMI-S, thaf is not
represented in the XML file.

Sincd LocalAccessAvailable is an association, there canp-.enly be ONE instancg per
LocalFileSystem for each FileServer. This is a common restriction. For |each
LocalAccessAvailable association, there should only be zeto '(if optionally not implementgd) or
one (jf optionally implemented) instances of LocallyAccessibleFileSystemSettings.

EXPERIMENTAL

EXPERIMENTAL

9.1.23 Directory Service Use

A filgsystem needs to be supported by a directory service that resolves user and group
ident{fiers (referred to as UID;GID, or SID) to specific operational users and groups| The
enumnerated property LocalFileSystem.DirectoryServiceUsage indicates the kind of support a
filesyjstem requires from ‘a_directory service. The options include “Not Used”, “Optionalf, and
“Required”. If “Required?; the filesystem will be associated to a computer system that proyvides
infragtructure suppofrt for such identity resolution.

The directory service may be hosted by any ComputerSystem, but it shall be accessible infreal-
time [o the ComputerSystem that makes the filesystem available to operational users. This is
eithe a-<file server ComputerSystem (one may already be required if
LocalFileSystem.LocalAccessDefinitionRequired is true, but it is optional otherwise) gr the
Com ' ' i i “nati ” n that
ComputerSystem (file server or filesystem host) or may be identified by that ComputerSystem
in some way.

The support relationship between a LocalFileSystem element and the ComputerSystem that
identifies and uses the directory service shall be represented by a Dependency association
with the ComputerSystem element as the Antecedent and the LocalFileSystem element as the
Dependent.

In the instance diagram above, the Dependency association has been shown between the
LocalFileSystem and a file server ComputerSystem (with Dedicated[]="16"). A LocalFileSystem
element shall only identify one ComputerSystem for directory service access. In addition, the
consistency of filesystem security implementation requires that all the file server
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or use mutually consistent directory services.

EXPERIMENTAL

9.2 Health and Fault Management Consideration

9.2.1 General

The Filesystem Profile supports state information (e.g., OperationalStatus) on the following

elements of the model:

0
-

9.2.2] OperationalStatus for Filesystems

Tablg 83 describes each filesystem OperationalStatus.

pcal filesystems (see Table 93 - SMI Referenced Properties/Methods for CIM_Logicalkile)

Table 83 - Filesystem OperationalStatus

Primary OperationalStatus

Description

2*gK” The filesystem has good status.

3 “Degraded” The filesystem is operating in a degraded mode. This could be due to the
health state of the underlying storage being degraded or in error.

4 “Stressed” The filesystem resources are, stressed.

5 “Predictive Failure”

The filesystem might.fail because some resource or component is predictef to
fail.

6 “Hrror” An error has occlfred causing the filesystem to become unavailable. Opergtor
intervention through SMI-S (managing the LocalFileSystem) to restore the
filesystemivmay be possible.

6 “Hrror” An error has occurred causing the filesystem to become unavailable.

Automated recovery may be in progress.

7 “Non-recoverable Error”

The filesystem is not functioning. Operator intervention through SMI-S will{not
fix the problem.

8 “Starting” The filesystem is in process of initialization and is not yet available
operationally.

9 “$topping” The filesystem is in process of stopping, and is not available operationally

10 “Btopped” The filesystem cannot be accessed operationally because it is stopped. If fhis

did not happen because of operator intervention or if it happened in real-tifne,
the OperationalStatus would have been “Lost Communication” rather than
“Stopped”.

11 “In'Sefvice”

The filesystem is offline in maintenance mode, and is not available

operationally.

13 “Lost Communications”

The filesystem cannot be accessed operationally. If this happened because of
operator intervention it would have been “Stopped” rather than “Lost
Communication”.

14 “Aborted” The filesystem is stopped but in a manner that may have left it in an
inconsistent state.
15 “Dormant” The filesystem is offline; and the reason for not being accessible is unknown.

16 “Supporting Entity in Error”

The filesystem is in an error state, or may be OK but not accessible, because a
supporting entity is not accessible.

9.3 Cascading Considerations

None.
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9.4 Supported Profiles, Subprofiles, and Packages
See 9.1.1 for this information.

9.5 Methods of the Profile

9.5.1 Extrinsic Methods of the Profile

None.

9.5.2 Intrinsic Methods of the Profile

The profile supports read methods and association traversal. Specifically, the list of intrinsic
operdtions supported are as follows:

- sociators
- sociatorNames
- ferences
- ferenceNames

= L{st existing filesystems hosted by the referencing profile (parent filesystem-related profile)
- et FileSystemSettings for a filesyStem

- et the ComputerSystem that(hosts a filesystem

- et all file servers and access paths that have local access to this fileSystem

- et the access path to'this filesystem on the specified file server

- et the Local Access Settings for this FileSystem on the specified File Server

- et the FileShares and shared file path of this filesystem on all file servers

- et the FileShares and shared file path of this filesystem on the specified fileserver

EXPERIMENTAL
These use cases have been elaborated as prototype recipes in the following subclauses.

9.6.2 List Existing Filesystems hosted by the Referencing Profile (parent filesystem
related profile
// DESCRIPTION
//  Goal: Locate all LocalFileSystems hosted on the top level
// ComputerSystem of the Filesystem Profile.
//
// PRE-EXISTING CONDITIONS AND ASSUMPTIONS
// 1. A reference to the top level ComputerSystem was previously
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// discovered and is defined in the $System-> variable.

//

// FUNCTION ListFileSystems

// This function takes a given top level ComputerSystem and locates
// the LocalFileSystems which it hosts or are hosted by any component
// ComputerSystem.

// INPUT Parameters:

// System: A reference to the top level ComputerSystem of

// the Filesystem Profile.

// OUTPUT Parameters:

// None

// RESULT:

// Returns: An array of reference(s) to the LocalFileSystems

// hosted by the top level ComputerSystem or componert

// ComputerSystems. It returns NULL if it does not find

// any hosted LocalFileSystems.

sub CIMInstance[] ListFileSystems(REF CIM_ComputerSystem $System->)

// Step 1. Locate the LocalFileSystems hosted directly by the
// top-level ComputerSystem of the Filesystem Profile.
#FSProps[] = {“CSCreationClassName’’, (! CSName”, “CreationClassNan
“Name™, “OperationalStatus’;\“‘CaseSensitive”, “CasePreser
“MaxFileNameLength”, “FileSystemType”,
“MultipleDisksSupportedyy
“LocalAccessDefinitionRequired”,
“PathNameSeparato¥String” }
$filesystems[] = Assgeiators($System->,
“CIM_HostedFileSystem”,
“CIM_LocalFileSystem”,
“GroupComponent™,
“PartComponent™,
false,
false,
#FSProps[])

// Step 2. Locate all the component ComputerSystems of the top
// ComputerSystem of the Filesystem Profile implementation.
// This assumes that the top level ComputerSystem of the Filesyq

// Profile is the same as the top level ComputerSystem of the

// Multiple Computer System Subprofile. This recipe does not
// check if this assumption is correct.
try {
REF CIM_ComputerSystem $ComponentSystems->[] =
AssociatorNames($System->,
“CIM_ComponentCsS,
“CIM_ComputerSystem™,
“GroupComponent™,
“PartComponent’)

{

e,
ed” s

evel

tem

// Step 3. Locate the LocalFileSystems hosted by the component
// ComputerSystem and add to the list of found LocalFileSystems.
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9.6.3

ifT ($ComponentSystems->[] '= null &&
$ComponentSystems->[].length > 0) {

REF CIM_FileSystem $ComponentFS[]

#fsCounter = $Ffilesystems[].length

for (#i in $ComponentSystems->[]) {

$ComponentFS[] =
Associators($ComponentSystems->[#i],

“CIM_HostedFileSystem”,
“CIM_LocalFileSystem”,
“GroupComponent’,

/7

$HostedFileSystems[] = ListFileSystems($TopLevelComputerSystem->)

Get FileSystemSettings for a FileSystem

“PartComponent™,
false,
false,
#FSProps[])
if ($ComponentFS[] '= null && $ComporientFS[].lengkh >
0 {
for (#jJ in $ComponentFS->[1) {
$filesystems[#fsCountér] = $ComponentFS|#j]
#fsCounter++

}
} catch (CIMException $Exception) {
// ComponentCS may not be “included in the model implemented at] all
if

// the Multiple Camputer System Subprofile is not supported
ifT ($Exception_ CIMStatusCode == CIM_ERR_INVALID_PARAMETER) {
return $Ffilesystems[]

}

<ERRORINAN unexpected failure occured>

}

return-$filesystems[]

MAIN

//
//
//
//
//
//
//
//
//
//
//
//

DESCRIPTION
Goal: Get the FileSystemSettings associated with a LocalFileSystem

PRE-EXISTING CONDITIONS AND ASSUMPTIONS
1. A reference to the LocalFileSystem was previously
discovered and is defined in the $fs-> variable.
2. There is only one setting for the file system

FUNCTION GetFSSetting
This function takes a given LocalFileSystem and returns the
FileSystemSetting element that specifies its configuration.
INPUT Parameters:
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//  fs: A reference to the LocalFileSystem .
// OUTPUT Parameters:
// setting: A reference to the FileSystemSetting element is returned.

// RESULT:
// Returns: Nothing
//

sub GetFSSetting(IN REF CIM_LocalFileSystem $fs,
OUT CIM_FileSystemSetting $setting)

{
//
// Get a reference to the FileSystemSetting associated with the
// LocalFileSystem (via ElementSettingData association)
$setting = Associators($fs,
“CIM_ElementSettingData™,
“CIM_FileSystemSetting”,
“ManagedElement”,
“SettingData)->[0];
}

Get the ComputerSystem that hosts a FileSystem

// DESCRIPTION

// Goal: Get the ComputerSystem that ‘hosts a LocalFileSystem
//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS

// 1. A reference to the LocalFileSystem was previously

// discovered and is defirned in the $fs-> variable.

//

// FUNCTION GetFileSystemHost

//  This function takes a given LocalFileSystem and returns the
//  ComputerSystem that hosts it.

// INPUT Paraneters:

//  fs: A eference to the LocalFileSystem.

// OUTPUT Rarameters:

//  sysitem: A reference to the hosting ComputerSystem is returned.

// RESULT:
/<. Returns: Nothing
L7

sub GetFileSystemHost(IN REF CIM_LocalFileSystem $fs,
OUT CIM ComputerSystem $system)

{
$system = Associators($fs,
“CIM_HostedFileSystem”,
“CIM_ComputerSystem™,
“PartComponent™,
“GroupComponent”)->[0];
}

// Retained for backward compatability with SMI-S 1.1
sub GetFSServer(IN REF CIM_FileSystem $fs,
OUT CIM_ComputerSystem $system)
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}

GetFileSystemHost($fs, $system);

9.6.5 Get all File Servers and Access Paths that have Local Access to this FileSystem

// DESCRIPTION

// Goal: Get the file server ComputerSystems that access the
// LocalFileSystem and the local access points on those

// ComputerSystems

//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS

// 1. A reference to the LocalFileSystem was previously

// discovered and is defined in the $fs-> variable.

//

// FUNCTION GetFileSystemServersAndPaths

// This function takes a given LocalFileSystem and returns the
//  fTile server ComputerSystems that have local access' to it
// and the local access points on those ComputernSystems.

// INPUT Parameters:

//  fs: A reference to the LocalFileSystem.

// OUTPUT Parameters:

// systems: An array of references to the file server ComputerSyst
// paths: An array of strings that\are the local access points o
// corresponding file server

// RESULT:

// Returns: Number of entries in the returned arrays.

//

sub uint32 GetFileSystemServersAndPaths(IN REF CIM_LocalFileSystem {

OUT REF CIM_ComputerSystem
$systems[],

OUT string #paths[])

ems.
h the

fs,

{
REF CIM_LocalAccessAvailable $assocs->[] = References($fs,
“SNIA_LocalAccessAvailable™,
“CIM_ComputerSystem™,
“PartComponent”,
“GroupComponent™) ;
#counter = O;
if ($assocs->[] = null && $assocs->[]-length > 0) {
#count = $assocs->[].length;
for (#1 in $assocs->[]) {
$systems->[#counter] = $assocs->[#i].FileServer;
#paths->[#counter] = $assocs->[#i].LocalAccessPoints;
#counter++;
}
}
return #counter;
}

9.6.6 Get the Access Path to this FileSystem on the specified File Server
// DESCRIPTION

//

Goal: Get the local access point to this LocalFileSystem on the


https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

-128 - ISO/IEC 24775-5:2014 © ISO/IEC 2014

// specified file server ComputerSystem

//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS

// 1. A reference to the LocalFileSystem was previously

// discovered and is defined in the $fs-> variable.

// 2. A reference to the file server ComputerSystem was previously
// discovered and is defined in the $server-> variable.

//

// FUNCTION GetFileSystemServerPath

// ___This function takes a given LocalFileSystem and file server
//  ComputerSystem that has access to the filesystem and returns
//  the local access point on that file server ComputerSystem
// INPUT Parameters:

//  fs: A reference to the LocalFileSystem.

// server: A reference to the file server ComputerSystem.

// OUTPUT Parameters:

// None

// RESULT:

// Returns: A string representing the locallaccess path to the
// filesystem on the file server

//

sub string GetFileSystemServerPath(IN“REF CIM_FileSystem $fs,

IN REF CIM_ComputerSystem $server

{
REF CIM_LocalAccessAvailable $assocs->[] = References($fs,
“SNMIA_LocalAccessAvailable™,
“CIM_ComputerSystem™,
“PartComponent”,
“GroupComponent’);
#path = “*;
if ($assocs+>[]1 = null && $assocs->[]-length > 0) {
for, (#1 in $assocs->[]) {
if ($server == $assocs->[#i].FileServer) {
#path = $assocs->[#i].LocalAccessPoint;
break;
}
}
}
return itlnnfh;
}

9.6.7 Getthe Local Access Settings for this FileSystem on the specified File Server

//
//
//
//
//
//
//
//
//

DESCRIPTION
Goal: Get the LocallyAccessibleFileSystemSetting for this
LocalFileSystem on the specified file server ComputerSystem

PRE-EXISTING CONDITIONS AND ASSUMPTIONS
1. A reference to the LocalFileSystem was previously
discovered and is defined in the $fs-> variable.
2. A reference to the file server ComputerSystem was previously
discovered and is defined in the $server-> variable.
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//

// FUNCTION GetFileSystemServerAccessSettings

//  This function takes a given LocalFileSystem and file server

//  ComputerSystem that has access to the filesystem and returns

//  the LocallyAccessibleFileSystemSetting for that filesystem

// in the context of that file server ComputerSystem

// INPUT Parameters:

//  fs: A reference to the LocalFileSystem.

// server: A reference to the file server ComputerSystem.

// OUTPUT Parameters:

// setting: A reference to the SNIA_LocallyAccessibleFileSystemSetting

// RESULT:

// Returns: Nothing

// (Optionally) A string containing the setting as an
EmbeddedInstance

//

sub GetFileSystemServerAccessSettings(IN REF CIM_F#leSystem $fs,

IN REF CIM\ComputerSystem $server,

OUT REF
SNIA_Local lyAccessibleFileSystemSetting
setting)

REF SNIA_Local lyAccessibleFileSyStemSetting $settings->[] =
AssociatorNames($fs,

“CIM_ElementSettingData”,
“SNIA LocallyAccessibleFileSystemSetting”
‘“‘ManagedElement”,
“SettingData™);

$setting = NULL;

$settingEl = “““3

if ($settings—>[]1 = null && $settings->[]-length > 0) {

for (#i1)in $settings->[]) {

//°Find the server that scopes this setting; assumes at lgast
one is returned

REF CIM_ComputerSystem scope = AssociatorNames($settings-
>[#i],
“CIM_ScopedSetting”,
“CIM_ComputerSystem”
“ScopedSettingData,
“ManagedElement”)->[0] ;

if ($server == $scope) {
$setting = $settings->[#i];
$settingEl = $setting->Getlnstance();
break;

} else {

// There is no setting => it is defaulted by the server and opaque
to the client

// s this an Error?

#ERROR(““Cannot find LocallyAccessibleFileSystemSetting for
LocalFileSystem.”);
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s
return $settingEl;

}

9.6.8 Get the FileShares and shared File path of this FileSystem on all File Servers

// DESCRIPTION
// Goal: Get all the FileShare elements and filesystem-relative

// path to the shared file or directory of this LocalFileSystem
// on all file server ComputerSystems (that

// support local access to this LocalFileSystem)

//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS

// 1. A reference to the LocalFileSystem was previously

// discovered and is defined in the $fs-> variable.

//

// FUNCTION GetFileSystemServersSharesAndSharedPaths

// This function takes a given LocalFileSystem and returns the
// FileShare elements that provide access to a‘file or directory
// of the filesystem. For each FileShare,_ this also returns

//  the FTile server ComputerSystems that, prevides local access to
// it and the path to the shared file apn directory relative to thd
//  filesystem.

// INPUT Parameters:

//  fs: A reference to the LocalErleSystem.

// OUTPUT Parameters:

// shares: An array of references to the FileShares that provide
access.

// servers: An array OF references to the file server ComputerSystems.
// dirpaths: An array of strings that are the filesystem-relative ppths

// to the shared directory or file

// RESULT:

// Returns: Number of entries in the returned arrays.
//

sub uint32 GetFileSystemServersSharesAndSharedPaths(
IN REF CIM_FileSystem $fs,
OUT REF CIM_FileShare $shares[],
OUT string #dirpaths[],
OUT REF CIM_ComputerSystem $servers[])

REF CIM_FileShares $shares->[] = Associators($fs,
“CIM_SharedElement”,
“CIM_FileShare”,
“SystemElement”,
“SameElement™);
#counter = O;
if ($shares->[] !'= null && S$shares->[].length > 0) {
for (#i in $shares->[]) {
// A share must be hosted
$servers->[#counter] = AssociatorNames($shares->[#i],
“CIM_HostedShare™,
“CIM_ComputerSystem™,
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“PartComponent™,

“GroupComponent”)->[0];
$assoc = References($shares->[#i],

“CIM_SharedElement™,

“CIM_FileSystem”,

“SameElement”,

“SystemElement”)->[0];
$dirpaths[#counter] = $assoc.PathName;
#counter++;

}

return #counter;

}
9.6.9| Get the FileShares and shared File path of this FileSystem on
the specified FileServer

// DESCRIPTION
// Goal: Get all the FileShare elements and fileésystem-relative

// path to the shared file or directory 0f)‘this LocalFileSysten
// on this file server ComputerSystem
//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS

// 1. A reference to the LocalFilkeSystem was previously

// discovered and is defined:in the $fs-> variable.

// 2. A reference to the file server ComputerSystem was previously
// discovered and is defined in the $server-> variable.

//

// FUNCTION GetFileSystemSharesAndSharedPathsOnServer

//  This function takes a given LocalFileSystem and returns the

// FileShare elements that provide access to a file or directory
//  of the F¥iéSystem. For each FileShare this also returns the
//  fTile server ComputerSystem that supports local access to it

// and-the filesystem-relative path to the shared file or directory.
// INPUT -Parameters:

// . Fs: A reference to the LocalFileSystem.

/1= server: A reference to the file server ComputerSystem.

/7 OUTPUT Parameters:

// shares: An array of references to the FileShares that provide

access.

// dirpaths: An array of strings that are the file system-relative
paths

// to the shared directory or file

// RESULT:

// Returns: Number of entries in the returned arrays.

//

sub uint32 GetFileSystemSharesAndSharedPathsOnServer(
IN REF CIM_FileSystem $fs,
IN REF CIM_ComputerSystem $server,
OUT REF CIM_FileShare $shares[],
OUT string #dirpaths[])

REF CIM_FileShares $allshares->[] = Associators($fs,
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“CIM_SharedElement™,
“CIM_FileShare”,
“SystemElement”,
“SameElement™);
#counter = O;
if ($allshares->[] = null && $allshares->[]-length > 0) {
for (#i1 in $shares->[]) {
// A share must be hosted
$host = AssociatorNames($allshares->[#i],
“CIM_HostedShare”,
“CIM_ComputerSystem™,

“PartComponent™,
“GroupComponent™)->[0];
// Is this share hosted by the server?
if ($host == $server) {
$assoc = References($allshares->[#i]g;
“CIM_SharedElement”,
“CIM_FileSystem”,
“SameElement”,
“SystemElement”)->[0] ;
$shares[#counter] = $allshares->[#i];
$dirpaths[#counter] z$assoc.PathName;
#counter++;

}

return #counter;

}
EXPERIMENTAL

9.7 CIM Elements

9.7.1] General

Tablg 84 describes.the CIM elements for Filesystem.

Table 84 - CIM Elements for Filesystem

Elemgnt Name Requirement Description

9.7.2 CIM:. Dependency (Uses Directory Services From) Conditional Conditional requirement: Required if |

LocalFileSystem.DirectoryServiceUsage is
either "Required” or "Optional". Associates a
ComputerSystem that indicates a directory
service that supports the dependent
LocalFileSystem.

9.7.3 CIM_ElementSettingData (FileSystem) Optional Associates a LocalFileSystem to its
FileSystemSetting element.

9.7.4 CIM_ElementSettingData (Local Access Required) Conditional Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitionReq
uired=true. Associates a LocalFileSystem to
LocallyAccessibleFileSystemSetting
elements, one for each file server that has
local access.
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Table 84 - CIM Elements for Filesystem

Element Name Requirement Description

9.7.5 CIM_FileStorage Mandatory Associates a LogicalFile (or Directory) to the
LocalFileSystem that contains it. This is
provided for backward compatibility with
previous versions of SMI-S.

9.7.6 CIM_FileSystemSetting Optional This element represents the configuration
settings of a filesystem represented by a
LocalFileSystem.

9.7.7 CIM_HostedDependency (Local Access Required) Conditional Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitionReq
uired=true. Associates a file server
ComputerSystem to the

LocallyAccessibleFileSystemSetting
elements that get scoping information from
that file server.

9.7.8 CIM_HostedFileSystem (LocalFileSystem) Mandatory Associates a LocalFileSystem to the
ComputerSystem, that hosts it.

9.7.9 CIM_LocalFileSystem Mandatory Represents afilesystem in a Filesystefn-
related\profile.

9.7.1( CIM_LogicalFile Mandatory In.an earlier release of SMI-S, the
Filesystem-related profiles made a limited
set of LogicalFiles (or Directory subclaps)
instances visible (these were any file or
directory that was exported as a sharef This
element is required by the profiles to
maintain backward compatibility for cli¢nts
conforming to earlier versions of SMI-§.

9.7.11 SNIA_LocalAccessAvailable Conditional Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitionReq
uired=true. Associates a LocalFileSystem to
a file server ComputerSystem that can
export files or directories as shares.

9.7.14 SNIA_LocalFileSystem Optional Represents a filesystem in a Filesystefn-
related profile.

9.7.13 SNIA_LocallyAccessibleFileSystemSetting Conditional Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitionReq
uired=true. This element represents the
configuration settings of a LocalFileSygtem

that can be made locally accessible (i.g., can
have a file or directory made accessible to

operational users) from a file server
ComputerSystem. This Setting providgs
further details on the functionality supgorted
and the parameters of that functionalitylwhen

localbvacecassibla
Y usm

10Eat

SELECT * FROM CIM_InstModification WHERE Mandatory Deprecated WQL - Change of Status of a
Sourcelnstance ISA CIM_LocalFileSystem AND filesystem. Previousinstance is optional, but
Sourcelnstance.OperationalStatus <> may be supplied by an implementation of the
Previousinstance.OperationalStatus Profile.

SELECT * FROM CIM_InstModification WHERE Optional CQL - Change of Status of a filesystem.
Sourcelnstance ISA CIM_LocalFileSystem AND Previouslinstance is optional, but may be
Sourcelnstance.CIM_LocalFileSystem::OperationalStatus supplied by an implementation of the Profile.
<>

Previousinstance.CIM_LocalFileSystem::OperationalStat

us

9.7.2 CIM_Dependency (Uses Directory Services From)
Created By: Static
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Modified By: Static
Deleted By: Static
Requirement: Required if LocalFileSystem.DirectoryServiceUsage is either "Required" or

"Optional".
Table 85 describes class CIM_Dependency (Uses Directory Services From).

Table 85 - SMI Referenced Properties/Methods for CIM_Dependency
(Uses Directory Services From)

Properties Requirement Description and Notes

Antefedent Mandatory The ComputerSystem that indicates the directory senvice(g)
that support user, group and other security principal‘identifies
for a filesystem.

Depgndent Mandatory The LocalFileSystem whose use of user, gredp, and othe
security principal identities is supported by the anteceden
ComputerSystem.

9.7.3] CIM_ElementSettingData (FileSystem)

Crealed By: External
Modified By: Static
Deleted By: External
Reqtjrrement: Optional.

Tablg 86 describes class CIM_ElementSettingData (FileSystem).

Table 86 - SMI Referenced Properties/Methods for CIM_ElementSettingData (FileSystem)

Propkrties Requiremerit Description and Notes

MangagedElement Mandatory The LocalFileSystem.

SettingData Mandatory The settings established on the LocalFileSystem when firgt
created or as modified.

9.7.4] CIM_ElementSettingData (Local Access Required)

Crealed By: External

Modified By: Static

Deleted By ‘External

Requlirement: Required if LocalFileSystem.LocalAccessDefinitionRequired=true.

Table 87 describes class CIM_ElementSettingData (Local Access Required).

Table 87 - SMI Referenced Properties/Methods for CIM_ElementSettingData
(Local Access Required)

Properties Requirement Description and Notes

ManagedElement Mandatory The LocalFileSystem that is being made locally accessible.

SettingData Mandatory The local access settings of the LocalFileSystem, specified
when first created or established later.

9.7.5 CIM_FileStorage
Created By: External
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Modified By: External
Deleted By: External

Requirement: Mandatory.

Table 88 describes class CIM_FileStorage.

Table 88 - SMI Referenced Properties/Methods for CIM_FileStorage

Properties Requirement Description and Notes
GroupComponent Mandatory The LocalFileSystem that contains the LogicalFile.
PartComponent Mandatory The LogicalFile contained in the LocalFileSystem.

9.7.6] CIM_FileSystemSetting

Creatled By: External
Modified By: External
Deleted By: External
Requrrement: Optional.

Tablg 89 describes class CIM_FileSystemSetting.

Table 89 - SMI Referenced Properties/Methods for CIM_FileSystemSetting

Propelrties Requirement

Description and Notes

InstarjcelD Mandatory

An opaque, unique id for this FileSystemSetting elgment.

ElemgntName Mandatory:

A user-friendly name for this FileSystemSetting element.

Actua|FileSystemType Mandatory

This identifies the type of filesystem that this
FileSystemSetting represents.

FilengmeCaseAttributes Mandatory

This specifies the support provided for using upper{and
lower case characters in a filename.

ObjectTypes Mandatory

This is an array that specifies the different types of
objects that this filesystem may be used to provide|and

provides further details in corresponding entries in pther
attributes.

NumberOfObjectsMin Mandatory

This is an array that specifies the minimum numbef of
objects of the type specified by the corresponding éntry
in ObjectTypes[].

NumberOfObjectsMax Mandatory

This is an array that specifies the maximum numbgr of
objects of the type specified by the corresponding ¢ntry
in ObjectTypes][].

NumberOfObjects Mandatory

This is an array that specifies the expected number of
objects of the type specified by the corresponding entry
in ObjectTypes][].

ObjectSize Mandatory

This is an array that specifies the expected size of a
typical object of the type specified by the corresponding
entry in ObjectTypes[].

ObjectSizeMin Mandatory

This is an array that specifies the minimum size of an
object of the type specified by the corresponding entry in
ObjectTypes[].

ObjectSizeMax Mandatory

This is an array that specifies the minimum size of an
object of the type specified by the corresponding entry in
ObjectTypes[].
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Table 89 - SMI Referenced Properties/Methods for CIM_FileSystemSetting

Properties

Requirement

Description and Notes

FilenameReservedCharacterSet

Optional

This string or character array specifies the characters
reserved (i.e., not allowed) for use in filenames of a
filesystem with this setting.

DataExtentsSharing

Optional

This specifies whether a filesystem with this setting
supports the creation of data blocks (or storage extents)
that are shared between files.

CopyTarget

Optional

This specifies that, if possible, support should be
provided for using a filesystem created with this setting

as a target of a Copy operation.

FilengmeStreamFormats

Optional

This is an array that specifies the stream formats (¢.9.,
UTF-8) supported for filenames by a filesystem with this
setting.

FilengmeFormats

Optional

This is an array that specifies the’formats (e.g. DO 8.3
names) supported for filenames by a filesystem with this
setting.

FilengmeLengthMax

Optional

This specifies the maximum length of a filename
supported by a filesystem with this setting.

Suppg@rtedLockingSemantics

Optional

This array specifies the set of file access/locking
semantics supported by a filesystem with this setting.

SuppgrtedAuthorizationProtocols

Optional

This afray Specifies the kind of file authorization
pratocols supported by a filesystem with this setting.

SuppgrtedAuthenticationProtocols

Optional

This array specifies the kind of file authentication
protocols supported by a filesystem with this setting.

9.7.7| CIM_HostedDependency (Local Access Required)

Created By: External
Modified By: Static
Deleted By: External
ReqL:|e

Tablg 90 describes class'CIM_HostedDependency (Local Access Required).

irement: Required if LocalFileSystem.LocalAccessDefinitionRequired=true.

Table 90:: SMI Referenced Properties/Methods for CIM_HostedDependency
(Local Access Required)

Propgrties Requirement Description and Notes

Antegedent Mandatory The ComputerSystem that provides the scope for the
LocallyAccessibleFileSystemSetting.

Dependent Mandatory The local access settings of the LocalFileSystem, established

when first created or as modified later, that is dependent on
some information provided by the file server that is the scoping
ComputerSystem.

9.7.8 CIM_HostedFileSystem (LocalFileSystem)

Created By: External
Modified By: Static
Deleted By: External
Requirement: Mandatory.
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Table 91 describes class CIM_HostedFileSystem (LocalFileSystem).

Table 91 - SMI Referenced Properties/Methods for CIM_HostedFileSystem
(LocalFileSystem)

Properties Requirement Description and Notes
GroupComponent Mandatory The Computer System that hosts a LocalFileSystem.
PartComponent Mandatory The LocalFileSystem that represents the hosted filesystem.

9.7.9 CIM_LocalFileSystem

Creatled By: External
Modified By: External
Deletled By: External
Requfirement: Mandatory.
Tablg 92 describes class CIM_LocalFileSystem.
Table 92 - SMI Referenced Properties/Methods for CIM (LecalFileSystem

Propgrties Requirement Description and Notes

CSCfeationClassName Mandatory The CIM class of the hosting ComputerSystem element.

CSNpme Mandatory The Name property of the hosting ComputerSystem elemént.

CreafionClassName Mandatory The CIM class of this LocalFileSystem element.

Namp Mandatory A unique name for this LocalFileSystem element in the coftext
of the hosting ComputerSystem.

OpeffationalStatus Mandatory The current operational status of the filesystem representqd by
this LocalFileSystem element.

Root] Optional A path that specifies the "mount point" of the filesystem infan
unitary computer system that is both the host of the filesygtem
and is the file server that makes it available.

BlockSize Optional The size of a block in bytes for certain filesystem types that
require a fixed block size when creating a filesystem.

FileJystemSize Optional The total current size of the filesystem in blocks.

AvailableSpace Optional The space available currently in the filesystem in blocks.
NOTE This value is an approximation as it can vary
continuously when the filesystem is in use.

ReadOnly, Optional Indicates that this is a read-only filesystem that does not gllow
modifications to contained files and directories.

EncryptionMethod Optional Indicates if files are encrypted by the filesystem implementation
and the method of encryption.

CompressionMethod Optional Indicates if files are compressed by the filesystem
implementation before being stored, and the methods of
compression.

CaseSensitive Mandatory Whether this filesystem is sensitive to the case of characters in
filenames.

CasePreserved Mandatory Whether this filesystem implementation preserves the case of
characters in flenames when saving and restoring.

CodeSet Optional The codeset used in filenames by the filesystem
implementation.
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Table 92 - SMI Referenced Properties/Methods for CIM_LocalFileSystem

Properties Requirement Description and Notes

MaxFileNameLength Mandatory The length of the longest filename supported by the filesystem
implementation.

FileSystemType Mandatory This is a string that matches
FileSystemSetting.ActualFileSystemType property used to
create the filesystem.

NumberOfFiles Optional The actual current number of files in the filesystem.
NOTE This value is an approximation as it can vary
continuously when the filesystem is in use.

9.7.1p CIM_LogicalFile

Created By: External
Modified By: External
Deleted By: External
Requierement: Mandatory.

Tablg 93 describes class CIM_LogicalFile.

Table 93 - SMI Referenced Properties/Methodsfor CIM_LogicalFile

Propgrties Requirement Description-and Notes

CSCfeationClassName Mandatory Class,Name of the ComputerSystem that hosts the filesystem
cantaining this file.

CSNpme Mandatory The Name property of the ComputerSystem that hosts the
filesystem containing this file.

FSCyeationClassName Mandatory Class Name of the LocalFileSystem that represents the
filesystem containing this file.

FSName Mandatory The Name property of the LocalFileSystem that represents$ the
filesystem containing this file.

CreationClassName Mandatory Class Name of this instance of LogicalFile that represents|the
file.

Nampe Mandatory The Name property of the LogicalFile that represents the file.

ElermentName Mandatory The pathname from the root of the containing LocalFileSy$tem

to this LogicalFile. The root of the LocalFileSystem is indigated
if this is NULL or the empty string. The format of the pathname
is specific to the LocalFileSystem's FileSystemType. If it i§ a
sequence of directories from the root, the separator string|is
specified by the
SNIA_LocalFileSystem.PathNameSeparatorString property.

9.7.11 SNIA_LocalAccessAvailable

Created By: External

Modified By: Static

Deleted By: External

Requirement: Required if LocalFileSystem.LocalAccessDefinitionRequired=true.
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Table 94 describes class SNIA_LocalAccessAvailable.

Table 94 - SMI Referenced Properties/Methods for SNIA_LocalAccessAvailable

Properties

Requirement

Description and Notes

LocalAccessPoint

Optional

The name used by the file server ComputerSystem to identify
the filesystem. Sometimes referred to as a mount-point.

For many UNIX-based systems, this will be a qualified full
pathname.

For Windows systems this could also be the drive letter used
for the LogicalDisk that the filesystem is resident on.

FileSystem

Mandatory

The LocalFileSystem that is being made available to thefile
server ComputerSystem.

FileYerver

Mandatory

The ComputerSystem that will be able to export shares frgm
this LocalFileSystem.

9.7.1p SNIA_LocalFileSystem

Crealed By: External
Modified By: External
Deleted By: External
Reqtjrrement: Optional.

Tablg 95 describes class SNIA_LocalFileSystem.

Table 95 - SMI Referenced Properties/Methods for SNIA_LocalFileSystem

Propkrties

Requirement

Description and Notes

LocaJAccessDefinitionRequired

Mandatory

This boolean property indicates whether or not this
LocalFileSystem shall be made locally accessible (“mounted")
from a file server ComputerSystem before it can be sharefl or
otherwise made available to operational clients.

PathNameSeparatorString

Mandatory

This indicates the string of characters used to separate
directory components of a canonically formatted path to alfile
from the root of the filesystem. This string is expected to he
specific to the ActualFileSystemType and so is vendor/
implementation dependent. However, by surfacing it we make it
possible for a client to parse a pathname into the hierarch|cal

sequence of directories that compose it.

DiregtoryServiceUsage

Optional

This enumeration indicates whether the filesystem supports
security principal information and therefore requires suppgrt
from a file server that uses one or more directory services} If

the filesystem requires such support, there shall be a congrete
subclass of nnpnnr{ﬂm‘y between the | nr-::ll:iInchfnm

element and the specified file server ComputerSystem. The
values supported by this property are:

"Not Used" indicates that the filesystem will not support
security principal information and so will not require support
from a directory service.

"Optional" indicates that the filesystem may support security
principal information. If it does, it will require support from a
directory service and the Dependency association described
above shall exist.

"Required" indicates that the filesystem supports security
principal information and will require support from a directory
service. The Dependency association described above shall
exist.
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9.7.13 SNIA_LocallyAccessibleFileSystemSetting

Created By: External

Modified By: External

Deleted By: External

Requirement: Required if LocalFileSystem.LocalAccessDefinitionRequired=true.
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Table 96 describes class SNIA_LocallyAccessibleFileSystemSetting.

Table 96 - SMI Referenced Properties/Methods for SNIA_LocallyAccessibleFileSystemSetting

Properties Requirement Description and Notes

InstancelD Mandatory An opague, unique id for a
LocallyAccessibleFileSystemSetting.

ElementName Mandatory A user-friendly name for this
LocallyAccessibleFileSystemSetting element.

InitialEnabledState Optional InitialEnabledState is an integer enumeration that indicates the
enabled/disabled states initially set for a locally accessible
filesystem (LAFS). The element functions by passing
commands onto the underlying filesystem, and so cannot
indicate transitions between requested states because thgse
states cannot be requested. The following text briefly
summarizes the various enabled/disabled initial’states:

Enabled (2) indicates that the element wil\execute commgnds,
will process any queued commands,{and will queue new
requests.

Disabled (3) indicates that the, element will not execute
commands and will drop agy réw requests.

In Test (7) indicates thatthe element will be in a test state]

Deferred (8) indicates'that the element will not process any
commands but will queue new requests.

Quiesce (9) indicates that the element is enabled but in a
restrictéd’'mode. The element's behavior is similar to the
Enabled state, but it only processes a restricted set of
commands. All other requests are queued.

OtheyEnabledState Optional A string describing the element's initial enabled/disabled gtate
when the InitialEnabledState property is set to 1 ("Other").[This
property MUST be set to NULL when InitialEnabledState i any
value other than 1.

FailurePolicy Optional An enumerated value that specifies if the operation to make a
filesystem locally accessible to a scoping ComputerSystem
should be attempted one or more times in the foreground pr
tried repeatedly in the background until it succeeds. The
number of attempts would be limited by the corresponding
RetriesMax property of the setting.

RetriesMax Optional An integer specifying the maximum number of attempts that
should be made by the scoping ComputerSystem to makg a

LocalFileSystem locally accessible. A value of '0' specifieg an
implementation-specific default.

ReqyestRetryPolicy Optional An enumerated value representing the policy that is suppgrted
by the operational file server on a request to the operatiorjal
filesystem that either failed or left the file server hanging. If the
request is being performed in the foreground, the options are to
try once and fail if a timeout happens, or, to try repeatedly. If
the request can be performed in the background, the request
will be tried repeatedly until stopped.

TransmissionRetriesMax Optional An integer specifying the maximum number of retransmission
attempts to be made from the operational file server to the
operational filesystem when the transmission of a request fails
or makes the file server hang. A value of '0' specifies an
implementation-specific default. This is only relevant if there is
a transmission channel between the file server and the
underlying filesystem.
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Table 96 - SMI Referenced Properties/Methods for SNIA_LocallyAccessibleFileSystemSetting

Properties Requirement Description and Notes

RetransmissionTimeoutMin Optional An integer specifying the minimum number of milliseconds that
the operational file server shall wait before assuming that a
request to the operational filesystem has failed. '0' indicates an
implementation-specific default. This is only relevant if there is
a transmission channel between the operational file server and
the operational filesystem.

CachingOptions Optional An enumerated value that specifies if a local cache is
supported by the operational file server when accessing the
underlying operational filesystem.

BuffgrsSupport Optional An array or enumerated values that specifies the buffering
mechanisms supported by the operational file serverfor
accessing the underlying operational filesystem." If.suppofted,
other properties will establish the level of support. If the
property is NULL or the empty array, buffefing is not suppoyted.

ReadBufferSizeMin Optional An integer specifying the minimum number of bytes that shall
be allocated to each buffer used for|reading. A value of '0]
specifies an implementation-specific default.

ReadBufferSizeMax Optional An integer specifying the_maximum number of bytes that may
be allocated to each buffer used for reading. A value of ‘0
specifies an implementation-specific default.

WritgBufferSizeMin Optional An integer specifying the minimum number of bytes that shall
be allocated'to each buffer used for writing. A value of ‘0’
specifies-an implementation-specific default.

WritgBufferSizeMax Optional An integer specifying the maximum number of bytes that hay
be<allocated to each buffer used for writing. A value of '0'
Specifies an implementation-specific default.

AttriquteCaching Optional An array of enumerated values that specify whether attriblite
caching is (or is not) supported by the operational file serfer
when accessing specific types of objects from the underly|ng
operational filesystem. The object type and the support
parameters are specified in the corresponding
AttributeCachingObjects, AttributeCachingTimeMin, and
AttributeCachingTimeMax array properties.

Object types contained by a filesystem that can be accesged
locally are represented by an entry in these arrays. The enjry in
the AttributeCaching array can be 'On’, 'Off', or ‘Unknown’
Implementation of this feature requires support from other|
system components, so it is quite possible that specifying[/On’
may still not result in caching behavior. '‘Unknown' indicatgs
that the access operation will try to work with whatever opfions
the operational file server and filesystem can support. In gl
cases, AttributeCachingTimeMin and
AttributeCachingTimeMax provide the minimum and maxifnum
time for which the attributes can be cached. When this Sefting
is used as a Goal, the client may specify ‘Unknown’, but the
Setting in the created object should contain the supported
setting, whether 'On' or 'Off".



https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

ISO/IEC 24775-5:2014 © ISO/IEC 2014 - 143 -

Table 96 - SMI Referenced Properties/Methods for SNIA_LocallyAccessibleFileSystemSetting

Properties Requirement Description and Notes

AttributeCachingObjects Optional An array of enumerated values that specify the attribute
caching support provided to various object types by the
operational file server when accessing the underlying
operational filesystem. These", types represent the types of
objects stored in a filesystem, i.e. files and directories as well
as others that may be defined in the future. The corresponding
properties, AttributeCaching, AttributeCachingTimeMin, and
AttributeCachingTimeMax provide the supported features for
the type of object. 'None' and 'All' cannot both be specified. If
either ane is specified it shall be the first entry in the array and
the entry is interpreted as the default setting for all objegetd. If
neither 'None' or 'All' are specified, the caching settings fo
other objects are defaulted by the implementation; {f’Rest is
specified, the entry applies to all known objecttypes other than
the named ones. If 'Unknown’ is specified jt applies to obj¢ct
types not known to this application (this.can-happen when
foreign filesystems are made locally accessible).

AttriquteCachingTimeMin Optional An array of integers specifying, in milliseconds, the minimpyim
time for which an object of the type specified by the
corresponding AttributeCaching property shall be retained
the attribute cache. Whemused as a Goal, a value of '0'
indicates an implementation-specific default.

n

AttriquteCachingTimeMax Optional An array of integers. specifying, in milliseconds, the maxinfum
time for which anobject of the type specified by the
corresponding*AttributeCaching property must be retained
the attribute’cache. When used as a Goal, a value of '0'
indicates an implementation-specific default.

in

ReadWritePolicy Optional An enumerated value that specifies the Read-Write policy|set

on the operational filesystem and supported by the operatfonal
file server when accessing it. 'Read Only' specifies that the
access to the operational filesystem by the operational filg
server is set up solely for reading. 'Read/Write' specifies that

the access to the operational filesystem by the operationg| file
server is set up for both reading and writing. 'Force Read/\}/rite'
specifies that 'Read-Only' has been overridden by a client|with
write access to the operational filesystem. This option is
intended for use when the associated filesystem has been
made 'Read Only' by default, as might happen if it were created
to be the target of a Synchronization or Mirror operation.

0

Lockpolicy Optional An enumerated value that specifies the Locking that will b
enforced on the operational filesystem by the operational {i
server when accessing it. 'Enforce None' does not enforce
locks. 'Enforce Write' does not allow writes to locked files.
'‘Enforce Read/Write' does not allow reads or writes to locked
files.

e

Enaljle@nSystemsStart Optional An enumerated value that specifies if local access from the
operational file server to the operational filesystem should be
enabled when the file server is started.
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Table 96 - SMI Referenced Properties/Methods for SNIA_LocallyAccessibleFileSystemSetting

Properties Requirement Description and Notes

ReadWritePref Optional An instance of a CIM_Privilege, encoded as a string, that
expresses the client's expectations about access to elements
contained in the operational filesystem. The provider is
expected to surface this access using the CIM privilege model.

ExecutePref Optional An enumerated value that specifies if support should be
provided on the operational file server for executing elements
contained in the operational filesystem accessed through this
local access point. This may require setting up specialized
paqing or execution buffers either on the operational file server
or on the operational filesystem side (as appropriate for.the
implementation). Note that this does not provide anyright$ to
actually execute any element but only specifies support for
such execution, if permitted.

RootccessPref Optional An instance of a CIM_Privilege, encoded,asa string, that
expresses the client's expectations ahout ‘privileged accegs by
appropriately privileged System Administrative users on the
operational file server (‘'root' or 'superuser') to the operational
filesystem and its elements. The provider is expected to
surface this access using the/CIM privilege model.

Support for the privileged access might require setup at bpth
the operational file server as well as the operational filesygtem,
so there is no guarantee that the request can be satisfied.|

STABLE
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EXPERIMENTAL
10 Filesystem Copy Services Profile
10.1 Description

10.1.1 Synopsis

Profile Name: Filesystem Copy Services

Version: 1.4.0

Orgapization: SNIA

CIM $chema version: 2.18

Centfal Class: FileSystemCopyService
Scop|ng Class: ComputerSystem

10.1.p Overview

The Filesystem Copy Services Profile is a subprofile that provides support for creating and
mandging replica of filesystems. This subprofile provides management functions which support
business goals such as:

a) [Risk mitigation for component failures, human errofs etc.

b) [|Prototyping, testing and experimentation, such as application upgrade testing,|data
estructuring prototyping, etc.

c) oncurrent processing, such as data miining.

To sdpport the above business goals,.this profile includes point in time copies. Point in time
copigs are sometimes called snapshots; checkpoints, or clones. This profile does not inglude
synchronous mirroring of filesystems.

In this release of SMI-S, theautonomous profiles that use the Filesystem Copy Seivices
Subpfofile are 14 NAS Head\Profile and 15 Self-Contained NAS Profile.

This |profile does not-provide functionality for making copies to or from other sysiems.
Opergtions are limited\to resources available to a single top level computer system.

10.1.B Instance Diagrams

10.1.3.1 Fitesystem Copy Service Configuration

Filesystem” Copy Services Configuration provides access to the Filesystem Copy Seivices
functlanality. Figure 13 illustrates the constructs that are involved in configuring filesystem

copies.

The top level ComputerSystem has a HostedService association with
FileSystemCopyConfigurationService that defines the extrinsics that can be used to manage
filesystem copies. There are methods for managing point in time copies.

FileSystemCopyConfigurationCapabilities lists the extrinsics that can be called synchronously
or asynchronously. It is associated with the FileSystemCopyConfigurationService via the
ElementCapabilities association. It also provides attributes that describe which variants are
implemented by the computer system.
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File System Copy Services
Configuration

ComputerSystem

FileSystemCopyConfigurationCapabilities

SupportsPointinTimeCopy
ExternalReserve
SupportsFileSystemCopy
SupportsPointinTimeRefresh

C‘*" 17 =]) 4 = Paointlall L,
MaxPointinTimeCopies
MaxPointinTimeCopiesPerFileSystem
SynchronousMethodsSupported[]
AsynchronousMethodsSupported[]

ElementCapabilities

L4

HostedService

FileSystemCopyConfigurationService

Figure 13 - Filesystem Copy Services Configuration

10.1.3.2 Point in Time Copy

A poi

past.|It is typically implemented in a manner_that conserves storage space by allowin
filesystem and the point in time to share data‘that has not changed since the creation

point|in time copy. A point in time copy may~be operationally dependent upon the filesy
such[that the filesystem’s operational.status may affect the point in time copy’s opera

stat

us.

Figure 14 illustrates the constructs.involved in a filesystem point in time copy.

A PqintInTimeCopy has a( CopyOf association to a FileSystem. A FileSystem m3
assot¢iated with zero or more PointinTimeCopy instances.

The

Space for the point in time copy’s data and metadata may be allocated withi

filesystem or outside of the filesystem. The ExternalReserve attribute in

File

SystemCopyCapabilities shall be true if the system uses space outside of the filesyste

pointfin time copy storage.

When ExternalReserve is false, the system will not allocate a PointinTimeCopyReserve
spacg-fairpoint in time copies shall be included in the space available from the Logics
relatedtothe FiteSystem by the ResidesOnExtent association. s am imptementation
whether to account for space used or reserved for point in time copies as part of a filesystem
overhead (the difference between the LogicalDisk size and the FileSystemSize) and/or as a
reduction in the filesystem’s AvailableSpace.

nt in time copy is a view of a filesystem as_it\appeared at a specific point of time in the

g the
f the
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When ExternalReserve is true, a PointinTimeCopyReserve shall represent the space allocated
for point in time copies. The PointiInTimeCopyReserve shall have a ResidesOnLogicalDisk
association to LogicalDisk. The PointinTimeCopyReserve shall have a HasExternalSpace
association with the LocalFileSystem and an AllocatedFrom association with
PointInTimeCopy that may consume space from it.

each

Once created there are several operations that may be performed upon a PointinTimeCopy.

All implementations of this profile shall support removing a point in time copy.
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= A pointin time copy may be used as a type of backup or restoration point for the filesystem. Such
a system may implement functionality to restore the filesystem to the state that it had when a point
in time copy was created.

= To support the use of point in time copies as filesystem backups, a system may implement a
refresh operation. Refreshing a point in time copy is equivalent to atomically creating a new point
in time copy, removing an existing one, and giving the newly created copy the same identifying
attributes as the one that was removed.

Boint In Time (“np\]/

PointInTime Copy LogicalDisk

File System AsOfTime
CopyOf Status

CanBeRefreshed
CanBeUsedForRestore

HasExternalSpace AllocatedFrom ResidesOnLogicalDjisk

PointinTimeCopyReserve

Capacity
Available

_

Figure\l4 - Filesystem Point In Time Copy

10.1.3.3 Independent Filesystem Copy

A syqtem may support-atomically making an independent copy of a filesystem. This is dgne in
a twq step process. (The copying process is started. When the preparation phase is completed,
a sedond method_ may be invoked to complete the copy process. The intent is to provide the
clienf a short-ranning, atomic operation such that the copy will be a replica of the source|as of
a well defined_point in time.

During the-preparation phase, the system begins the copy process. The system shall establish
a target.filesystem for receiving the filesystem copy. A CopylnProgress association is created
between the source and target LocalFileSystems. Depending upon the system design and the
size of the source filesystem, the CopylnProgress association may initially be in an initializing
state. When the system reaches a state where the copy may be successfully completed, the
CopylInProgress association will be changed to a Ready status.

When a CopylnProgress association is in a Ready status, the copy may be completed. When
the Complete method is invoked on the CopylnProgress association, the effective point in time
for the copy is set. All data and metadata in the source filesystem before the Complete method
was invoked shall be included in the copy. Any changes made to the source after the Complete
method returns shall not be reflected in the copy. After the Complete method returns the
system may be in one of two states.

< The CopylnProgress association may be removed and the target filesystem shall be a complete
and consistent copy of the source.
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< The CopylnProgress association may have a status indicating that the copying process is
completing. At some time in the future, the system will complete the copying process, removing
the CopyInProgress and making the target filesystem available.

Figure 15 illustrates the constructs involved in a filesystem independent copy.

Independent Copy

FileSystem l FileSystem
CopylInProgress——|

h——

AL G A e

HostedFile System HostedFile System ~ ResidesOpExtent

ComputerSystem StorageExtent

Figure 15 - Filesystem Independent Copy

10.2 | Health and Fault Management Consideration

10.2.L Statusfor Point In Time Copy

A Pojnt Im Fime Copy’s operational status, described in Table 97, will be influenced by the
opergtional status of the source FileSystem that is associated via CopyOf. Providers shal| take

th 1 B oo ind agl o o atina-tha oot o il naHaEa-—tioa . ooy
IS IRto—ateotht-wnreH rorrrarat g o Stata S O e PO i aiic-CopPy-

Table 97 - Operational Status for Point In Time Copy

Primary OperationalStatus Description
2 “OK” The Point In Time Copy is operating normally.
4 “Stressed” The Point In Time Copy'’s resources (computational processing and/or data

space) are stressed.

5 “Predictive Failure” The Point In Time Copy might fail because some resource or component is
predicted to fail.

6 “Error” An error has occurred causing the Point In Time Copy to become unavailable.
Operator intervention through SMI-S may be able to correct the problem.
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Table 97 - Operational Status for Point In Time Copy

Primary OperationalStatus

Description

7 “Non-recoverable Error”

The Point In Time Copy is not functioning. Operator intervention through
SMI-S will not fix the problem.

8 “Starting” The Point In Time Copy is in the process of initialization and is not yet
available operationally.

9 “Stopping” The Point In Time Copy is in process of being removed, and is not
operationally available.

10 “Stopped” The Point In Time Copy is not operationally available because of operator
intervention.

16 “Bupporting Entity in Error” The Point In Time Copy is in an error state, or may be OK but not aecessible,

because a supporting entity is not accessible.

10.2.

The ¢
opera

P Status for Copy In Progress

perational status of a Copy In Progress, described in Table 98, will'‘be influenced K
itional status of the source and target LocalFileSystems. Providers shall take this
accolint when formulating the status of the point in time copy.

Table 98 - Operational Status for Copy ImCRrogress

y the
5 into

Primary OperationalStatus Description
2 “Initializing” The Copy In Progress is initializing.
4 “Ready” The Copy In Progress'is ready for the Complete method to be invoked.
5 “Qompleting” The Complete method has been invoked on the Copy In Progress and the
transfer of datanand metadata is finishing.
7 “Non-recoverable Error” The Copy.ln Progress is not functioning. Operator intervention through SMI-S
will notfix the problem.
16 “Bupporting Entity in Error” The Copy In Progress is in an error state, or may be OK but not accessiblg,
bécause a supporting entity is not accessible.
10.3| Cascading Consijderations
None|
10.4 | SupportediProfiles, Subprofiles, and Packages
Tablg 99 desgribh€s the supported profiles for Filesystem Copy Services.
Table 99 - Supported Profiles for Filesystem Copy Services
Profile Name Organization \ersion Requirement Description
Job Control SNIA 15.0 Optional
10.5 Methods of the Profile

10.5.1 Extrinsic Methods of the Profile

10.5.1.1 Signature and Parameters of
FileSystemCopyConfigurationService.CreatePointinTimeCopy

CreatePointInTimeCopy is used to create a point in time copy of a filesystem.

If a Name is provided, the system may require it to be unique.
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FileSystemCopyConfigurationService.CreatePointInTimeCopy.

Table 100 - Parameters for Extrinsic Method
FileSystemCopyConfigurationService.CreatePointinTimeCopy

Copy

Parameter Name Qualifier Type Description and Notes
FileSystem IN REF CIM_FileSystem Filesystem to be copied.
Settings IN SNIA_FileSystem The settings for creating the copy.
CopyPITSettings
Jot OUT REF Civi—Corcretedob—TReferencetothejob-(may be ottt jobcompteted)
PointinTime OUT REF SNIA_PointinTime | The resultant point in time copy.

Normal Return

of {alues

Stajus uint32 "Job Completed with No Error"

"Failed"

"Method Parameters Cheeked - Job Started".
Errgr Returns
Invalid Property OUT, Indication CIM_Error A single named-property of an instance parameter
Valye (either reference or embedded) has an invalid valug.
Invalid Combination OUT, Indication CIM_Error An fvalid combination of named properties of an

instarice parameter (either reference or embedded
has been requested.

10.5.1

.2 Sighature and Parameters of
FileSystemCopyConfigurationService.CreatelndependentCopy

Create an independent copy of an existing filesystem, creating an CopylnProgress obj¢

repreisent and control the data copying process.

Tablg 101 describes parameters for Extrinsic Method
FileSystemCopyConfigurationSeérvice.CreatelndependentCopy.

Table 101 - Parameters for Extrinsic Method
FileSystemCopyConfigurationService.CreatelndependentCopy

Parameter Name Qualifier Type Description and Notes
FileBystem IN REF CIM_FileSystem Filesystem to copy.
Name IN string Name for filesystem copy.
Job| OUT, REF CIM ConcreteJob Reference to the job (may be null if job
completed).
Copy OUT REF SNIA_CopylnProgress Object used to control the copying.

Normal Return

Status

uint32

"Job Completed with No Error"
"Failed"

"Method Parameters Checked - Job
Started".

ect to
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Table 101 - Parameters for Extrinsic Method
FileSystemCopyConfigurationService.CreatelndependentCopy

Parameter Name

Qualifier

Type

Description and Notes

Error Returns

of Values

Invalid Property OUT, Indication CIM_Error A single named property of an instance

Value parameter (either reference or embedded)
has an invalid value.

Invalid Combination OUT, Indication CIM_Error An invalid combination of named properties

of an instance parameter (either reference
or embedded) bas been requested

10.5.1.3 Signature and Parameters of PointInTimeCopy.Remove

Remg@ve a point in time copy.

Tablg 102 describes parameters for Extrinsic Method PointiInTimeCopy.Remove.

Table 102 - Parameters for Extrinsic Method PointinTimeCopy/Remove

Parameter Name Qualifier Type DesScription and Notes
PointinTimeCopy IN REF SNIA_PointInTimeCopy Point in-time copy to remove.
Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job

completed).

Norma] Return

Status

uint32

"Job Completed with No Error"

"Failed"

"Method Parameters Checked - Job Startefd".

Error Returns

10.5.1.4 Signature and Paranreters of PointinTimeCopy.Refresh
Updalte the state of the_point in time copy to reflect the current state of the filesystem.

Tablg 103 describes.parameters for Extrinsic Method PointInTimeCopy.Refresh.

Table 103 - Parameters for Extrinsic Method PointInTimeCopy.Refresh

Parameter-Name Qualifier Type Description and Notes
PointinTimeCopy IN REF SNIA_PointInTimeCopy Point in time copy to be refreshed.
Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job

completed).

Normal Return

Status

uint32

"Job Completed with No Error"
"Failed"

"Method Parameters Checked - Job Started".

Error Returns

10.5.1.5 Signature and Parameters of PointInTimeCopy.Restore
Restore the filesystem to the state reflected by the point in time copy.
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Table 104 describes parameters for Extrinsic Method PointinTimeCopy.Restore.

Table 104 - Parameters for Extrinsic Method PointinTimeCopy.Restore

Parameter Name Qualifier Type Description and Notes
PointInTimeCopy IN REF SNIA_PointiInTimeCopy Point in time copy from which to restore the
filesystem.
Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job
completed).

Normal Return

Statlis uint32 "Job Completed with No Error"
"Failed"

"Method Parameters Checkeéd. -.Job Stafted".

Errof Returns

10.5.1.6 Signature and Parameters of CopyInProgress.Abort
Abor{ a filesystem copy process.

Tablg 105 describes parameters for Extrinsic Method CopylnRregress.Abort.

Table 105 - Parameters for Extrinsic Method CopylnProgress.Abort

Pdrameter Name Qualifier Type Description and Notes
CogyInProgress IN REF SNIA_CopyInProgress Filesystem copy process to abort.
Job) OUT, REF CIM_Concretedob Reference to the job (may be null if job
completed).

Normal Return

Stajus uint32 "Job Completed with No Error"
"Failed"

"Method Parameters Checked - Job
Started".

Errgr Returns

=
=

10.5.1.7 Signature and Parameters of CopyInProgress.Complete
The gomplete method creates a filesystem by completing a CopylInProgress.

Tablg 106 _describes parameters for Extrinsic Method CopyInProgress.Complete.

: _ , . .

Parameter Name Qualifier Type Description and Notes
CopylnProgress IN REF SNIA_CopyInProgress Filesystem copy process to complete.
Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job

completed).

Normal Return

Status uint32 "Job Completed with No Error"
"Failed"

"Method Parameters Checked - Job Started".

Error Returns
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10.6 Use Cases

Tables 107, 108, 109, 110, 111, 112, 113, 114, 115, and 116 describe use cases for the
Filesystem Copy Services Profile.

Table 107 - Create a Read-Only Point in Time Copy of Filesystem

Summary Create a read-only copy of a filesystem as of now, using minimal storage.

Basic Course of Events 1. Administrator identifies filesystem to copy.
2. Administrator signals that the copy should be created.

3. System responds that the copy is ready.

Altgrnative Paths Specify Storage
1la. Administrator identifies a storage pool and maximum space that may be-used for the
copy.

Exdeption Paths Failed

3. System responds that the copy could not be created.

Tridgers Business need.

Asqumptions There is no requirement that the copy increases the fault.tolerance of the filesystem.
Preconditions Filesystem available.

Pogtconditions The copy is available.

The copy is self-consistent.

Table 108 - Remove a Read-Only Roint in Time Copy of Filesystem

Summary Remove a read-only pointir’'time copy of a filesystem.

Bagic Course of Events 1. Administrator identifies R/O point in time copy to remove.
2. Administrator ‘signals that the copy should be removed.

3. System responds that the copy has been removed.

Altgrnative Paths Nonée:

Exdeption Paths In Use

3. System responds that the copy can't be removed because it is in use.

Tridgers Determination that the copy no longer has business value.

Asqumptions The read-only copy was created by using the Use Case Create a Read-Only Point in
Time Copy of Filesystem (Table 107).

The storage used by the copy does not have to be returned to the storage pool from
which it was allocated. The system may retain the space for use by other current or
future copies of the same filesystem.

Preconditions None.

Postconditions The copy is no longer available on the system.

Table 109 - Update a Read-Only Copy to Reflect the Current Filesystem State

Summary Refresh a point in time copy to represent the current state of the filesystem.

Basic Course of Events 1. Administrator selects the point in time copy to be refreshed.
2. Administrator signals the system to do the refresh.

3. System indicates that the point in time copy has been refreshed.

Alternative Paths None.
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Table 109 - Update a Read-Only Copy to Reflect the Current Filesystem State

Exception Paths

Failed:

3. System indicates that the refresh failed.

Triggers 1. The point in time copy is serving as a recovery point for the filesystem. It has outlived
its business value and it is now time to replace it with the current filesystem state.

Assumptions The read-only copy was created by using the Use Case Create a Read-Only Point in
Time Copy of Filesystem (Table 107).

Preconditions None.

Postcaonditions

The copvis available
™

The copy is self-consistent.

Table 110 - Restore a Filesystem to the State Represented by a Read-Only_Copy

Surhmary

Restore a filesystem from a point in time, read-only copy.

Bagic Course of Events

1. Administrator designates the copy to use for restoration.
2. Administrator signals that the copy should be restored.

3. System responds that the copy has been restored:

Altgrnative Paths

None.

Exdeption Paths

Failure:

3. The system cannot complete the-testore. The filesystem is left unchanged.

Tridgers 1. The filesystem has been danjaged and/or contents have been lost.
2. The point in time copy was created to capture the initial state of the filesystem so that
the subsequent changesa the filesystem could be undone. It is now time to roll back the
changes.

Asqumptions Whether the copy pérsists after the restore is an implementation choice.

Preconditions The read-anly)copy was created by using the Use Case Create a Read-Only Point in|

Time Capy of Filesystem (Table 107).

Pogtconditions

Filesystem is restored to the previous state.

Table™111 - Enumerate Read-Only Point in Time Copies

Suhmary

Enumerate the list of read-only point in time copies.

Bagic Course of EVents

1. Administrator requests list of copies.

2. System responds with list of zero or more copy descriptions.

Altdrnative Paths

None.

Exception Paths

None.

Triggers The client software needs the list to provide pick list for an administrator.
Assumptions None.
Preconditions None.
Postconditions None.

Table 112 - Create a Read-Write Point in Time Copy of Filesystem

Summary

Create a read-write copy of a filesystem as of now, using minimal storage.
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Table 112 - Create a Read-Write Point in Time Copy of Filesystem

Basic Course of Events

1. Administrator identifies filesystem to copy.
2. Administrator signals that the copy should be created.

3. System responds that the copy is ready.

Alternative Paths

Specify Storage

la. Administrator identifies a storage pool and maximum space that may be used for
copy.

Exception Paths

Failed

A Gt Aatloas il 1al $ 1 ol
o gySterTresSponastnat e copytotmtnorot—createor

Tridgers Business need.

Asqumptions There is no requirement that the copy increases the fault tolerance of the filesystem.
The copy creation operation is atomic.

Preconditions Filesystem available.

Pogtconditions

The consistent copy is available.

The copy is self-consistent.

Table 113 - Replace a Filesystem with the Contents‘by a Read-Write Copy

Surhmary

Replace a filesystem with the current captents of a read-write, point in time copy.

Bagic Course of Events

1. Administrator designates the copy to’use for replacement.
2. Administrator signals that thexreplacement should start.

3. System responds that the' replacement is complete.

Altgrnative Paths

None.

Exdeption Paths

Failure:

3. The system)cannot complete the replacement. The filesystem is left unchanged.

Tridgers 1. The@oint in time copy was created as a starting point for making prototype change$ to
a filesystem. It is now time to make the changes permanent.

Asdumptions Whether the copy persists after the restore is an implementation choice.

Prefconditions The read-write copy was created by using the Use Case Create a Read-Write Point i
Time Copy of Filesystem (Table 112).
The replacement of filesystems with the contents of read-write copies is a supported
capability.
The selected read-write copy may be used for replacing the filesystem contents.

Pogteonditions Filesystem is replaced with the contents of the read-write copy.

Table 114 - Remove a Read-Write Point in Time Copy of Filesystem
Summary Remove a read-write point in time copy of a filesystem.

Basic Course of Events

1. Administrator identifies R/W point in time copy to remove.
2. Administrator signals that the copy should be removed.

3. System responds that the copy has been removed.

Alternative Paths

None.

Exception Paths

In Use

3. System responds that the copy can't be removed because it is in use.

Triggers

Determination that the copy no longer has business value.
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Table 114 - Remove a Read-Write Point in Time Copy of Filesystem

Assumptions

The read-write copy was created by using the Use Case Create a Read-Write Point in
Time Copy of Filesystem (Table 112).

The storage used by the copy does not have to be returned to the storage pool from
which it was allocated. The system may retain the space for use by other current or
future copies of the same filesystem.

Pre

conditions

None.

Postconditions

The copy is no longer available on the system.

lable 115 - Enumerate Kead-vwrite FPoint in Time Copiles

Su

hmary

Enumerate the list of read-write point in time copies.

Bag

ic Course of Events

1. Administrator requests list of copies.

2. System responds with list of zero or more copy descriptions.

Altgrnative Paths None.

Exdeption Paths None.

Tridgers The client software needs the list to provide pick list-for'an administrator.

Asdumptions Only those copies which are operationally dependent upon their source filesystem nged
to be included.

Preconditions None.

Pogtconditions None.
Table 116 - Create_an Independent Copy

Surhmary Copy a filesystem.

Bagic Course of Events 1. Administrator.indicates filesystem to copy.

2. Administrator signals that the copy preparations should start.
3. System indicates preparations are completed.
4.*Administrator signals that the copy should be made.

5. System indicates copy is complete.

Alte

rnative Paths

None.

Exd

eption Paths

Preparation Failure:

3. System indicates preparations failed.
4. Stop.

Copy Failure:

5. System indicates the copy failed. The system unwinds any preparations completed in
step 3.

Administrator Abort (Prep)

3. Administrator signals that the preparation process should be aborted.
4. System indicates copy aborted.

5. Stop.

Administrator Abort (Prep completed)

4. Administrator signals that the preparation process should be aborted.
5. System indicates copy aborted.

6. Stop.

Triggers

Business need.
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Table 116 - Create an Independent Copy

Assumptions There is no requirement to maintain a relationship between the source and destination
filesystems after the copy is complete.

Preconditions None.

The copy is self-consistent.

Postconditions The destination is a point in time copy of the source as of the beginning of step 4.

10.7 Registered Name and Version

o

faY
A%

I

Filesysterm—Copy-Services—rerston—1-
10.8| CIM Elements

10.8.L General

Tablg 117 describes the CIM elements for Filesystem Copy Services.

LO
(oYU

Table 117 - CIM Elements for Filesystem Copy Services

Elethent Name

Requirement

Description

10.4.2 CIM_ElementCapabilities
(FilgSystemCopyConfigurationService to
FilepystemCopyConfigurationCapabilities)

Mandatory

This“associates the Filesystem Copy]
Configuration Service to the Capabilities
element that represents the capabilifjes
supported for the Service.

10.4.3 SNIA_AllocatedFrom (PointInTimeCopy to
PointinTimeCopyReserve)

Conditional

Conditional requirement: The Filesysfem
Copy Capabilities "ExternalReserve'
property is set to “true". This associgtes
the Filesystem Point in Time Copy to|the
External Point in Time Reserve that
provides the space.

10.84.4 SNIA_CopyInProgress

Conditional

Conditional requirement: The Filesysfem
Copy Capabilities
"SupportsFileSystemCopy" property fis
set to "true”. This class represents ttle
process of making an independent cppy
of a filesystem.

10.4.5 SNIA_CopyOf (FileSystem to PointinTimeCopy)

Mandatory

Represents the association between|a
filesystem and PointInTimeCopy.

10.4.6 SNIA_FileSystemCopyConfigurationCapabilities

Mandatory

The attributes that describe which
features of the Filesystem Copy
Services Profile are implemented.

10.4.7 SNIA FileSystemCopyConfigurationService

Mandatory

The Filesystem Copy Service providgs
the methods to manipulate filesystem
copies.

10.8.8 SNIA_FileSystemCopyPITSettings

Mandatory

The attributes that describe the settings
for creating a new Point in Time copy of
a filesystem.

10.8.9 SNIA_HasExternalSpace (FileSystem to
PointinTimeCopyReserve)

Conditional

Conditional requirement: The Filesystem
Copy Capabilities "ExternalReserve"
property is set to "true". This associates
the filesystem to the External Point in
Time Reserve that provides the space
for Point in Time Copies.
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Table 117 - CIM Elements for Filesystem Copy Services

Element Name Requirement Description

10.8.10 SNIA_PointinTimeCopy Mandatory This class represents a point-in-time
copy of a filesystem.

10.8.11 SNIA_PointinTimeCopyReserve Conditional Conditional requirement: The Filesystem
Copy Capabilities "ExternalReserve"
property is set to "true". This class
represents the space reserved outside of
a filesystem for point-in-time copies.

10.8.12 SNIA_ResidesOnLogicalDisk Conditional Conditional requirement: The Filesystem
(PointinTimeCopyReserve to LogicalDisk) Copy Capabllities "ExternalReserye'
property is set to "true". Represents-the
association between a Filesystem Pgint
in Time Copy Reserve and the
underlying StorageExtent/LogicalDisk
that it is built on.

10.8.p CIM_ElementCapabilities (FileSystemCopyConfigurationServiece to FileSystem-
CopyConfigurationCapabilities)
Created By: Static

Modified By: Static

Deleted By: Static

Requierement: Mandatory.

Tablg 118 describes class CIM_ElementCapabilities' (FileSystemCopyConfigurationServige to
FileSystemCopyConfigurationCapabilities).

Table 118 - SMI Referenced Properties/Methods for CIM_ElementCapabilities
(FileSystemCopyConfigurationService to FileSystemCopyConfigurationCapabilities)

Properties Flags Requirement Description and Notes
ManagedElement Mandatory The Filesystem Copy Configuration Service.
Capabilities Mandatory The Filesystem Copy Capabilities element.

10.8.B SNIA_AllocatedFrom (PointinTimeCopy to PointInTimeCopyReserve)
Crealed By: Extrinsic: CreatePointinTimeCopy

Modified By: Static

Deletled BysExtrinsic: Remove

Requlirement: The Filesystem Copy Capabilities "ExternalReserve" property is set to "trug".

Table 119 describes class SNIA_AllocatedFrom (PointinTimeCopy to
PointiInTimeCopyReserve).

Table 119 - SMI Referenced Properties/Methods for SNIA_AllocatedFrom
(PointInTimeCopy to PointinTimeCopyReserve)

Properties Flags Requirement Description and Notes
PITCopy Mandatory The Point in Time Copy.
ReservedSpace Mandatory The Point in Time Copy Reserve element.

10.8.4 SNIA_CopylnProgress
Created By: Extrinsic: CreatelndependentCopy
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Modified By: External
Deleted By: Extrinsic: Abort|Complete

Requirement: The Filesystem Copy Capabilities "SupportsFileSystemCopy" property is set to
"true".

Table 120 describes class SNIA_CopylInProgress.

Table 120 - SMI Referenced Properties/Methods for SNIA_CopylInProgress

Properties Flags Requirement Description and Notes

[AStancerD Mandatory AN opaque, unique 1d 1or the copy process. . |
Btatus Mandatory The operational status.

\bort() Mandatory Abort this copy process.

Complete() Mandatory Atomically complete the copy process.
Dependent Mandatory The filesystem being created

\ntecedent Mandatory The filesystem being copied.

10.8.p SNIA_CopyOf (FileSystem to PointinTimeCopy)

Crealed By: Extrinsic: CreatePointinTimeCopy
Modified By: Static

Deleted By: Extrinsic: Remove

Requrrement: Mandatory.

Tablg 121 describes class SNIA_CopyOf (FileSystem to PointInTimeCopy).

Table 121 - SMI Referencéd Properties/Methods for SNIA_CopyOf
(FileSystem to PointinTimeCopy)

Properties Flags Requirement Description and Notes
FileSystem Mandatory The FileSystem.
PartComponent Mandatory The PointInTimeCopy.

10.8.p SNIA_FileSystemCopyConfigurationCapabilities
Created By: Static

Modified By:~Static

Deleted By: Static

Requirememntvandatory.

Table 122 describes class SNIA_FileSystemCopyConfigurationCapabilities.

Table 122 - SMI Referenced Properties/Methods for
SNIA_FileSystemCopyConfigurationCapabilities

Properties Flags Requirement Description and Notes

InstancelD Mandatory Unique identifier for this instance.

SupportsPointInTimeCopy Mandatory Does this system support point in time copies?

ExternalReserve Mandatory Does this system reserve space for point in time
copies outside of the filesystem?



https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

-160 -

ISO/IEC 24775-5:2014 © ISO/IEC

Table 122 - SMI Referenced Properties/Methods for
SNIA_FileSystemCopyConfigurationCapabilities

2014

Properties Flags Requirement Description and Notes

SupportsFileSystemCopy Mandatory Does this system support copying a filesystem?

SupportsPointInTimeRefresh Mandatory Does this system support refreshing point in time
copies?

SupportsRestoreFromPointinTimeCopy Mandatory Does this system support restoring a filesystem
from a point in time copy?

MaxPointInTimeCopies Optional If provided, this property indicates the maximum
number of point in time copies that the systein
can support concurrently.

MaxPointiInTimeCopiesPerFileSystem Optional If provided, this property indicates the maximum
number of point in time copies thatany filesygtem
can support concurrently.

10.8.f SNIA_FileSystemCopyConfigurationService

Creatled By: Static
Modified By: Static
Deleted By: Static
Requtle

Tablg 123 describes class SNIA_FileSystemCopyConfigurationService.

Tablg 123 - SMI Referenced Properties/Methods far'SNIA_FileSystemCopyConfigurationSe

irement: Mandatory.

rvice

Rroperties Flags Requirement Description and Notes

HlementName Mandatory A user-friendly name for this Service.

JystemCreationClassName Mandatory Key.

JystemName Mandatory Key.

(reationClassName Mandatory Key.

Name Mandatory Key.

(reatePointinTimeCopy() Conditional Conditional requirement: The Filesystem Copy
Capabilities "SupportsPointinTimeCopy" propert
is set to "true". Create a new Point in Time Copy|
of a filesystem.

(reatelndependentCopy() Conditional Conditional requirement: The Filesystem Copy

Capabilities "SupportsFileSystemCopy" property

is set to "true". Create an independent copy of a

Tilesystem.

10.8.8 SNIA_FileSystemCopyPITSettings

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory.
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Table 124 describes class SNIA_FileSystemCopyPITSettings.

Table 124 - SMI Referenced Properties/Methods for SNIA_FileSystemCopyPITSettings

Properties Flags Requirement Description and Notes

Name Optional Human friendly name for the copy.

ReadOnly Mandatory Make the point in time copy read-only.
10.8.9 SNIA_HasExternalSpace (FileSystem to PointinTimeCopyReserve)

Created-By—Extrinsic- CreatePointlaFimeCopy—
Modified By: Static

Dele

Requ

tled By: Extrinsic: Remove
irement: The Filesystem Copy Capabilities "ExternalReserve" property is sebto "trug

Tablg 125 describes class SNIA _HasExternalSpace (FileSystem to PointlhTimeCopyResérve).

Table 125 - SMI Referenced Properties/Methods for SNIA_HasExternalSpace
(FileSystem to PointinTimeCopyReserve)

Properties Flags Requirement Description and Notes
FileSystem Mandatory The FileSystem.
ReservedSpace Mandatory The'Point in Time Copy Reserve element.

10.8

Crealed By: Extrinsic: CreatePointInTimeCopy

Dele

Requ

Tablg 126 describes class SNIAC PointinTimeCopy.

.LOSNIA_PointiInTimeCopy

t|ed By: Extrinsic: Remove
irement: Mandatory.

Table 126 - SMI Referenced Properties/Methods for SNIA_PointInTimeCopy

Properties Flags Requirement Description and Notes

IngtancelD Mandatory An opaque, unique id for the point-in-time copy.
AspPfTime Mandatory When this point-in-time copy was made.

Stdtus Mandatory The operational status of the point-in-time copy.
CahBeRefreshed Conditional Conditional requirement: The Filesystem Copy

Capabilities “SupportsPointinTimeRefresh” |
property is set to "true". Can this point-in-time
copy be refreshed? The system should include
the qualities and state of both the point-in-time
copy and the filesystem when computing the
value for this property.

CanBeUsedForRestore Conditional Conditional requirement: The Filesystem Copy

Capabilities
"SupportsRestoreFromPointiInTimeCopy"
property is set to “true”. Can this point-in-time
copy be used to restore the filesystem? The
system should include the qualities and state of
both the point-in-time copy and the filesystem
when computing the value for this property.
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Table 126 - SMI Referenced Properties/Methods for SNIA_PointiInTimeCopy

Properties Flags Requirement Description and Notes
Remove() Mandatory Remove this point-in-time copy.
Refresh() Conditional Conditional requirement: The Filesystem Copy

Capabilities "SupportsPointinTimeRefresh"
property is set to "true". Update this point-in-time
copy to capture the current state of the filesystem.

Restore() Conditional Conditional requirement: The Filesystem Copy
Capabilities
"SupportsRestoreFromPointInTimeCopy"
property is set to "true". Restore the filesystem|to
the state captured in this point in time copy.

10.8.L11SNIA_PointInTimeCopyReserve
Crealed By: Extrinsic: CreatePointinTimeCopy
Modified By: External

Delet|ed By: Extrinsic: Remove

Requlirement: The Filesystem Copy Capabilities "ExternalReserve!\property is set to "trug".

Tablg 127 describes class SNIA_PointinTimeCopyReserve.

Table 127 - SMI Referenced Properties/Methods fer<SNIA_PointInTimeCopyReserve

Properties Flags Requirement Description and Notes

nstancelD Mandatory An opaque, unique id for the point-in-time copy
reserve.

Name Optional A human friendly identifier.

Capacity Mandatory Total capacity for holding point-in-time copies.

Available Optional Remaining unused capacity.

Btatus Optional The operational status.

10.8.12SNIA_ResidesOnbLogicalDisk (PointinTimeCopyReserve to LogicalDisk)
Creafed By: Extrinsic:)CreatePointinTimeCopy

Modified By: Static

Delet|ed By: Extrinsic: Remove

Requlirement: The Filesystem Copy Capabilities "ExternalReserve" property is set to "trug".
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Table 128 describes class SNIA_ResidesOnLogicalDisk (PointinTimeCopyReserve to
LogicalDisk).

Table 128 - SMI Referenced Properties/Methods for SNIA_ResidesOnLogicalDisk
(PointinTimeCopyReserve to LogicalDisk)

Properties Flags Requirement Description and Notes

Dependent Mandatory The point-in-time copy reserve that is built on top
of a LogicalDisk.

Antecedent Mandatory The StorageExtent that underlies a
PointinTimeCopyReserve.

EXPERIMENTAL
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EXPERIMENTAL
11 Filesystem Manipulation Subprofile
11.1 Description

11.1.1 Synopsis

Profile Name: Filesystem Manipulation (Component Profile).

Version: 1.4.0

Orgalwization: SNIA
CIM $chema Version: 2.18
Tablg 129 describes the related profiles for Filesystem Manipulation.

Table 129 - Related Profiles for Filesystem Manipulation

Profile Name Organization Version Requirement Description
Job Control SNIA 15.0 Optional

Filesystem SNIA 14.0 Mandatery

ndication SNIA 15.0 Mandatory

Experimental Indication SNIA 15.0 Optional

Volume Composition SNIA 15.0 Optional

Centfal Class: FileSystemConfigurationService

Scop|ng Class: ComputerSystem

11.1.p Overview

The |Filesystem Manipulationx-Profile subprofile provides support for configuring| and
manipulating filesystems in the context of filesystem profiles (currently consisting of thel NAS
Head| and the Self-Contained NAS Profiles). A number of other profiles and subprofiles make
use df elements of the'filesystem profiles and will be referred to in this standard as “filesystem-
relatgd profiles”. These include, but are not limited to, the Filesystem Subprofile, File Export
Subpyofile, File Export Manipulation Subprofile, and NAS Head Profile.

The ptate transitions involved when an appropriate storage element is transformed ipto a
filesystem-are described in Annex B (informative) State Transitions from Storage tq File
Shares¢
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11.1.3 Instance Diagrams
11.1.3.1 Filesystem Creation classes and associations

11.1.3.1.1 General

Figure 16 illustrate the constructs involved with creating a LocalFileSystem for a Filesystem
Profile. This summarizes the mandatory classes and associations for this subprofile. Specific
areas are discussed in later subclauses.

ComputerSystem

HostedFileSystern Dedicated=24|25
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Figure 16 - LocalFileSystem Creation Instance Diagram

If a filesystem-related profile supports the Filesystem Manipulation Subprofile, it shall have at
least one instance of the FileSystemConfigurationService. This service shall be hosted on the
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top level ComputerSystem of the filesystem-related profile. The methods offered are
CreateFileSystem, ModifyFileSystem, and DeleteFileSystem.

Associated to the FileSystemConfigurationService (via ElementCapabilities) shall be one
instance of FileSystemConfigurationCapabilities that describes the capabilities of the service.
It identifies the methods supported, whether the methods support Job Control or not, the types
of filesystems that are supported, and whether or not the filesystem shall be made
operationally available after creation.

For each type of filesystem that can be created, there shall be one FileSystemCapabilities
element that defines the range of capabilities supported for that particular filesystem type. An
ElementCapabilities association links each FileSystemCapabilities to the
FileSystemConfigurationService. One of these FileSystemCapabilities may also be identified
as a| default capability (by setting “Default” as one of the entries in the array.prdperty
Charqcteristics of its ElementCapabilities association). This default FileSystemCapabilities
element is used when the client does not specify a goal element when reguesting the
CreateFileSystem method. The default FileSystemCapabilities element implicitly indicatgs the
defallt filesystem type to be used for creation.

For the convenience of clients a Filesystem Manipulation Profile may pepulate a set of|“pre-
defingd” FileSystemSettings for each of the FileSystemCapabilities¢These shall be assogiated
to th¢ FileSystemCapabilities via the SettingsDefineCapabilities.association (the assoc|ation
shall [have its SettingsDefineCapabilities.PropertyPolicy property’set to "Correlated" and the
SettipgsDefineCapabilities.ValueRole property shall include('Supported" as an entry) and|shall
be for the same filesystem type as the associated capabilities element (same value fqr the
ActudlFileSystemType property in both classes).

Note| that they are pre-defined and exist at_all times does not imply that fhese
FileSystemSettings shall be made persistent by)the implementation. Rather, it shou|ld be
possible for the implementation to regenerate them if requested, though a simple re-genefating
implementation may not necessarily scale.

The |FileSystemCapabilities element.Csupports two methods: CreateGoalSettings| and
GetREequiredStorageSize. These methods are described in detail in 11.5.1, "Extrinsic Methods
of tHe Profile", but their basic*function is to establish at least one client-appfoved
FileSystemSettings element (as-a'goal) and to determine the size of the LogicalDisk reduired
to support the desired filesystem.

CreateGoalSettings takeS\ah array of embedded-instance SettingData elements as the|input
TemplateGoalSettings and SupportedGoalSettings parameters and can generate an arrfay of
embgdded-instance(SettingData elements as the output SupportedGoalSettings parameter.
Howgver, in this profile, SMI-S only uses a single embedded-instance FileSystemSetting
element in thednput parameters (both TemplateGoalSettings and SupportedGoalSettings) and
generate a..single valid embedded-instance FileSystemSetting element as dutput
(SupportedGoalSettings). If a client supplies a NULL (or the empty string) FileSystemSetting
fault

' : (the
embedded-instance FileSystemSetting element) is not NULL, the method may return a “best
fit” to the requested setting. The client may iterate on this method until it acquires a setting that
suits its needs. This embedded-instance settings structure may be used when the
CreateFileSystem or ModifyFileSystem methods are invoked. The details of how iterative
negotiation can work are discussed in 11.5.1.2, "FileSystemCapabilities.CreateGoalSettings".
Note that the FileSystemType remains unchanged in all of these interactions. It is an error if
the client or server changes the FileSystemType unilaterally.

NOTE 1 Itis not possible to guarantee that negotiation will terminate with an agreed upon setting, and a fall-back
mechanism is needed. This profile does not require negotiation. An implementation may support only a set of pre-
defined correlated point settings that a client can preload and use without modification. The implementation could also
support only settings whose properties are selectable from an arithmetic progression or from a fixed enumeration, so
that the client may construct a goal setting that is guaranteed to be supported without negotiation.
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That a client has obtained a goal setting supported by the implementation does not guarantee
that a create or modify request will succeed. Such a setting only specifies a supported static
configuration not that the current dynamic environment has the resources to implement a
specific request.

After obtaining a goal FileSystemSetting, the next step is to determine the LogicalDisk size
required to support the FileSystemSetting. This is done by invoking the
FileSystemCapabilities.GetRequiredStorageSize method of this subprofile. The inputs are the
embedded-instance FileSystemSetting structure and an embedded-instance StorageSetting
structure that describes the quality of service the client wants for the storage (e.g., data
redundancy, package redundancy, etc.). The method returns three numbers corresponding to
the StorageSetting: the expected size, the minimum size, and a maximum usable size. The
clienf would use these numbers in specifying or evaluating the appropriate LogicalDisk(s) on
which to create the FileSystem. The method also returns as output the actual StorageSetting
used|as an Embeddedinstance structure (assuming that these can be substituted for-the|input
StorggeSetting).

Note| that this profile recommends that GetRequiredStorageSize()/be used only if a
LocalFileSystem is to be created on a single LogicalDisk. If the intent is-tocuse more thap one
LogigalDisk for the LocalFileSystem, this profile recommends using the CreateFileSystem
methpd to make the implementation create or select the LogicalDisKs'to use.

rmed with the FileSystem goal (the embedded-instance FileSystemSetting structure) and ane or
ore LogicalDisks, the client can now use the CreateFileSystenmvmethod to create the filesystem.
he CreateFileSystem method creates a LocalFileSystem instance, and a new FileSystemSetting
stance as well as several necessary associations. These associations are:

43 >

=

= HostedFileSystem association between the LocalFileSystem and the ComputerSystem that|hosts

< ResidesOnExtent association between the. filesystem and one of the LogicalDisk(s) far the
filesystem data;

NOTE| 2 Even when multiple LogicalDisks ares¢reated or used for the LocalFileSystem, only one LogicalD{sk will
have the ResidesOnExtent association.

= ElementSettingData to associate-the filesystem to the FileSystemSetting defined for it.

CrealeFileSystem allows LogicalDisks to be obtained from a number of StoragePools usipg an
array| of embedded-instance' StorageSettings. The CreateFileSystem implementation shall use
the qapabilities of the\StoragePools (and the associated StorageConfigurationServide) to
creatp the necessaryLogicalDisks. The LogicalDisks used for this purpose are return¢d as
outpyt values for.the InExtents parameter.

If the property) ‘FileSystemConfigurationCapabilities.LocalAccessibilitySupport specifieq that
CrealeFileSystem method provides the optional parameters for establishing local agcess
("mouinting”) from file server ComputerSystems, the
LocaTFiIeSvstem.LocaIAccessDefinitionRequired will be set to true and the LocalFileSystem
will need to be made locally accessible from the specified file server ComputerSystems. The
following elements are created:

= A LocalAccessAvailable association representing local access by a file server ComputerSystem to
the LocalFileSystem from within its namespace is created using the provided (or defaulted)
LocallyAccessibleFileSystemSetting parameter (as an Embeddedinstance parameter). This
association goes between the File Server ComputerSystem and the LocalFileSystem; its
LocalAccessPoint property specifies the local access point (or "mount-point”) in the file server
ComputerSystem.

= Aninstance of LocallyAccessibleFileSystemSetting is optionally created and associated to

» the LocalFileSystem via an optional ElementSettingData association,
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« the file server ComputerSystem via an optional HostedDependency (ScopedSetting) association
(this represents that a LocalFileSystem could be mounted on many file server ComputerSystems
with different "mount” parameters, so these parameters are specific to the pair of
LocalFileSystem and file server ComputerSystem).

= For backward compatibility with previous releases of SMI-S
 the root directory of the LocalFileSystem is represented as a LogicalFile,
« A FileStorage association is created between the LogicalFile and the LocalFileSystem.

The DeleteFileSystem method is straightforward. It deletes the LocalFileSystem and the
FileS i iati i i both
ElemgentSettingData elements, ResidesOnExtent, LocalAccessAvailable, and
LocallyAccessibleFileSystemSetting). Any created LogicalFiles associatedc to| the
LocalFileSystem via FileStorage will also be deleted as a side-effect of, deleting the
LocalFileSystem (so there is no separate requirement necessary for backward compatihility).
The implementation may delete the LogicalDisk(s), however, this is not requifed by this profile.
If thie LogicalDisk(s) are not deleted, they become available feor\ use in another
CrealeFileSystem operation.

The ModifyFileSystem method modifies an existing LocalFileSystem. This requires a new
FileSystemSetting structure to be used as a goal. But not any FiteSystemSetting structure will
do. The client shall use one created with the same FileSystemCapabilities.CreateGoalSeftings
methpd that would have been used to create the filesysten, or an appropriate compgtible
FileSystemCapabilities instance. The CreateGoalSettings ‘method is used to establish 8 new
FileSystemSetting goal (as with the original filesystemcreation, it may be necessary to iferate
on the CreateGoalSettings method). Since only properties controlled by Settings cgn be
changed by ModifyFileSystem (i.e., the LogicalDisk(s) already created cannot be chapged,
though new ones can be created and/or added); the effect of ModifyFileSystem is to ctllange
somgq properties of the LocalFileSystem or of/thé associated FileSystemSetting.

NOTH 3 Depending on what property is-being modified, it may also be necessary to invoKe the
GetRepuiredStorageSize method to verify that the eurrent LogicalDisk still supports the new goals.

11.1.3.1.2 Dependency on supportfor Locally Accessible Filesystem Capabilities

Both | CreateFileSystem and -ModifyFileSystem need a LocallyAccessibleFileSystemSetting
element  for each file \_server ComputerSystem. The client first obtains a
LocallyAccessibleFileSystemCapabilities element by following ElementCapabilities assocjation
from fthe FileSystemCenfigurationService to a LocallyAccessibleFileSystemCapabilities that is
assotiated via ScopedCapabilities (HostedDependency) to the File Server ComputerSystem.

NOTE]| It is expected.that there will only be one LocallyAccessibleFileSystemCapabilities element per file [server
CompluterSystem. All the variability can be found by following SettingsDefineCapabilitijes to
LocallyAccessibleFileSystemSetting elements. It is a requirement that the LocallyAccessibleFileSystemSettings that
define|the LocallyAccessibleFileSystemCapabilities be associated via HostedDependency (ScopedSetting)|to the
same file(server ComputerSystem as the one indicated by the HostedDependency (ScopedCapabilities).

The client calls LocallyAccessibleFileSystemCapabilities.CreateGoalSettings() with the
appropriate parameters.to obtain an appropriate LocallyAccessibleFileSystemSetting element.
CreateGoalSettings can be used to negotiate if necessary.

11.1.3.1.3 Dependency on support for Directory Services

A filesystem may support security principal identifiers associated with filesystem objects for
access (typically, read/write/execute) as well as for tracking usage (as would be needed for
supporting user and/or group quotas). If the filesystem supports such identifiers, it would
requires support from a directory service for validating these identifiers (relating them to
accounts and other user-related information). Operationally, computer systems (and not
filesystems) are associated to directory services or configured for directory services. Directory
service configurations of computer systems are much more complex than needed or
appropriate for filesystems. This makes it easier to make the filesystem depend on a computer
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system, usually a file server, for providing access to directory services for resolving security
principal identifiers.

A filesystem that requires support from a directory service will have the property
DirectoryServicesUsage of its LocalFileSystem element set to "Required”. In that case, there
shall be a Dependency association between the LocalFileSystem element and a file server
ComputerSystem.element (with Dedicated="16"). The associated file server shall be
configured for access to directory services that it provides for the filesystem.

NOTE If DirectoryServicesUsage is “Optional”, a client can look for the Dependency association to determine if the
filesystem supports security principal identifiers. This is not supported in this release of the profile.

11.1.3.1.4 Summary of this profile
This profile consists of the following classes, associations, and methods.

1) |One LocallyAccessibleFileSystemCapabilities scoped to the file server ComputerSystem.
2) [ElementCapabilities association to the FileSystemConfigurationService.
3) [SettingsDefineCapabilities association to LocallyAccessibleFileSystemSetting.

4) |LocallyAccessibleFileSystemSetting for defining LocallyAccesSibleFileSystemCapal]ili-
ties.

5) [HostedDependency (ScopedSetting) association from the\File Server ComputerSystem to
LocallyAccessibleFileSystemSetting.

6) |A HostedDependency association from the same-file server ComputerSystem to the
defined LocallyAccessibleFileSystemCapabilities.

7) [LocallyAccessibleFileSystemCapabilities.CreateGoalSettings extrinsic method to create
LocallyAccessibleFileSystemSetting elethents scoped to the file server ComputerSygtem
to use as Goals. Note that this methad Is different from the method described as paft of
the FileSystemCapabilities element;

8) |A Dependency association from)the LocalFileSystem element to a file server Computer-
System.
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11.1.3.2 Finding FileSystem Configuration Services, Capabilities and Pre-defined Settings

When creating a filesystem the first step is to determine what can be created. Figure 17 -,
"Capabilities and Settings for Filesystem Creation" illustrates an instance diagram showing the
instances that shall exist for supporting filesystem creation.
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1
FileSystemC apabilities ElementCapabilities FileSystemConfiguration Seryice
FIemenlCapabililies—‘—
ActualFileSystem Type _
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Figure 17 - Capabilities and Settings for Filesystem Creation

At lgast oné \FileSystemConfigurationService shall exist if the Filesystem Profile] has
impledmented>the Filesystem Manipulation Subprofile. The instance(s) of this service can be
found _by-/ following the HostedService association filtering on the target clags of
FileSystemConfigurationService.

If no service is found from the Top Level ComputerSystem, the client should look for
component computer systems that may be hosting the service. This is not recommended, but
permitted.

An instance of the FileSystemConfigurationCapabilities shall be associated to the
FileSystemConfigurationService via the ElementCapabilities association. A client should follow
this association (filtering on the result value of "FileSystemConfigurationCapabilities") to
inspect the configuration capabilities that are supported. The client would choose between the
filesystem types specified in the array property SupportedActualFileSystemTypes.

For each entry in the SupportedActualFileSystemTypes array, there shall be one instance of
FileSystemCapabilities with the same value for the ActualFileSystemType property that shall
be associated to the FileSystemConfigurationService using the ElementCapabilities
association  (filtering on the result value of FileSystemCapabilities). This
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FileSystemCapabilities element shall specify the supported capabilities for that
ActualFileSystemType using a collection of FileSystemSettings. These FileSystemSettings
shall be associated to the FileSystemCapabilities via SettingsDefineCapabilities.

An implementation may support a set of pre-defined FileSystemSettings that clients could use
directly if desired. The SettingsDefineCapabilities association from the FileSystemCapabilities
to the pre-defined FileSystemSettings shall have the PropertyPolicy property be "Correlated",
the ValueRole property be "Supported" and the ValueRange property be "Point". Other pre-
defined combinations of property values may be specified by FileSystemSettings whose
SettingsDefineCapabilities association has the PropertyPolicy be "Independent”, ValueRole
property be "Supported" and the ValueRange array property contain "Minimums", "Maximums",
or "lncrement" (cnn 115122 for further details on the infnrlnrnfnfinn of the Value ange
property). These settings can be used by the client to compose FileSystemSettings that are
morellikely to be directly usable.

11.2 | Health and Fault Management Considerations

11.2.L General

The |key element of this profile is the FileSystemConfigurationService and the hgsting
ComputerSystem. The operational status of the hosting ComputerSystem should possilly be
part of the referring autonomous profile (NAS Head or SC NAS), the” Filesystem Subprofile or
in thg Multiple Computer System Subprofile.

11.2.p OperationalStatus for FileSystemConfigurationService

Nong] defined in this standard.

11.2.B OperationalStatus for LocalFileSystem

Tablg 130 describes the Operational status forgkocalFileSystem.

Table 130 - LocalFileSystem OperationalStatus

Primary OperationalStatus Seconidary OperationalStatus Description
2 “OK” The filesystem has good status.
2 “OK” 4“Stressed” The filesystem resources are stresged.
2 “OK” 5 “Predictive Failure” The filesystem might fail because spme
resource or component is predicted to
fail.
2 “OK” 16 “Supporting Entity in Error” The filesystem may be OK, but is npt

accessible because a supporting entity
is not accessible.

w
o]

bgraded? The filesystem is operating in a
degraded mode. This could be duelto
the health state of the underlying

storage being degraded or in error.

6 “Error” An error has occurred causing the
filesystem to become unavailable.
Operator intervention through SMI-S
(managing the LocalFileSystem) to
restore the filesystem may be possible.

6 “Error” An error has occurred causing the
filesystem to become unavailable.
Automated recovery may be in
progress.

6 “Error” 7 “Non-recoverable Error” The filesystem is not functioning.
Operator intervention through SMI-S will
not fix the problem.
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Table 130 - LocalFileSystem OperationalStatus

Primary OperationalStatus Secondary OperationalStatus Description
6 “Error” 16 “Supporting Entity in Error” The filesystem is in an error state
because a supporting entity is not
accessible.
8 “Starting” The filesystem is in the process of

initialization and is not yet available
operationally.

9 “Stopping” The filesystem is in the process of
stopping, and is not available
operationally.

10 “$topped” The filesystem cannot be accessed
operationally because it is stopped] If
this did not happen because of opefator
intervention or if it Happened in real
time, the OperationalStatus would have
been “Lost Communication” rather fhan
“Stopped”.

11 “Ip Service” The filesystem is offline in maintengnce
modeyand is not available operationally.

13 “lfost Communications” The filesystem cannot be accessed
operationally. If this happened becguse
of operator intervention it would haye
been “Stopped” rather than “Lost
Communication”.

14 “Aborted” The filesystem is stopped but in a
manner that may have left it in an
inconsistent state.

15 “pormant” The filesystem is offline, and the regson
for not being accessible is unknownj.

11.3| Cascading Consideratiaons
Not defined in this standard. {Under Consideration for a future standard.)

11.4| Supported Subprofiles and Packages
See 11.1.1 for this infarmation.
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11.5

-173 -

Methods of the Profile

11.5.1 Extrinsic Methods of the Profile

11.5.1.1 General

Table 131 details the filesystem manipulation methods that cause Instance Creation, Deletion

or Modification.

Table 131 - Filesystem Manipulation Methods that cause Instance Creation,
Deletion or Modification

Method

Created Instances

Deleted Instances

Modified Instances

FileSystemConfigurationService
.CregteFileSystem

LocalFileSystem
FileSystemSetting
ElementSettingData
ResidesOnExtent
HostedFileSystem
LogicalDisk(s)
StorageSetting(s)
LocalAccessAvailable(s)
LocallyAccessibleFileSyst
emsSetting(s)
ElementSettingData(s)
HostedDependency
Dependency

N/A

StoragePool(s)
LogicalDisk($

FileSystemConfiguration

LocalFileSystem
FileSystemSetting
ElementSettingData
ResidesOnExtent
HostedFileSystem
LocalAccessAvailab

etRequiredStorageSize

X . le(s) N/A
Seryice.DeleteFileSystem LocallyAccessibleFil
eSystemSetting(s)
ElementSettingData
(s)
HostedDependency
Dependency
(if Local Access is
(IF REQUESTED) modified)
Log|caID|s_k(s) LocalAccessAvailab FileSystemSetting
StorageSetting(s) le (if changed
FileSystemConfiguration LocalAccessAvailable LocallyAccessibleFil ; 9
; g . . . ResidesOnExtent
Senjice/ModifyFileSystem | LocallyAccessibleFileSyst eSystemSetting (if added)1
EMTSEttinyg EfermentSettmgbata
ElementSettingData(s) (s)
HostedDependency HostedDependency
F|IeSystemCapap|I|t|es.Cr N/A N/A N/A
eateGoalSettings
LocallyAccessibleFileSys
stemCapabilities.CreateG N/A N/A N/A
oalSettings
FileSystemCapabilities.G N/A N/A N/A
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11.5.1.2 FileSystemCapabilities.CreateGoalSettings

11.5.1.2.1 General

This extrinsic method of the FileSystemCapabilities class validates support for a caller-
proposed FileSystemSetting passed as the TemplateGoalSettings parameter. This profile
restricts the usage of this method to a single entry array for both TemplateGoalSettings and
SupportedGoalSettings parameters.

If the input TemplateGoalSettings is NULL or the empty string, this method returns a single
default FileSystemSetting in the SupportedGoalSettings array. Both TemplateGoalSettings and
SupportedGoalSettings are string arrays containing embedded instances of type

File SystemSetting—As—such—these—settingsdonot—existmthe—mptementatiomrbut—are the

respgnsibility of the client.

If the|TemplateGoalSettings specifies values that cannot be supported, this method shall feturn
an agpropriate error and should return a best match for a SupportedGoalSettings.

The tlient and the implementation can engage in a negotiation process that may rgquire
iteratjve calls to this method. To assist the implementation in tracking \the progress qf the
negotfiation, the client may pass previously returned values of SupportedGoalSettings gs the
new input value of SupportedGoalSettings. The implementation may/determine that a step has
not regsulted in progress if the input and output values of SupportedGoalSettings are the game.
A clignt may infer from the same result that the TemplateGoalSettings shall be modified.

11.5.1.2.2 Client Considerations

It is important to understand that the client is acting{@s‘an agent for a human user, either a
"system" administrator, or other entity with administrative privileges with respect tp the
filesystem or the filesystem host. During negotiation, the client will show the current state to
the upser, the SupportedGoalSettings received,to*date (either the latest or some subset), and
the TemplateGoalSettings proposed (the mastrecent, but possibly more). But the adminisfrator
needs a representation of what is availabhle, possibly the range or sets of values that the
differpnt setting properties can take. Soame decisions are assumed to have been made alrpady,
such|as the type of filesystem to be _created and the number of LogicalDisks to use and| their
StordgeSettings. It is possible thatithe LogicalDisks for use by this filesystem have alfeady
been|designated by the user; ifinot, the StoragePool(s) from which they will be created is
alreafly designated or will be~selected by an independent process.

The $ettingsDefineCapabilities association from the selected Capabilities element providas the
information for the client to lay out these options. "Point" settings can be identified using
FileSystemSettings.._ These points can be further qualified to indicate whether thes¢ are
suppprted (or net);'and even whether they represent some ideal point in the spage, a
"minimum”, orfa~"maximum", or an "optimal" point. Other settings can provide ranggs for
propgrties, by-specifying a minimum, a maximum, an increment, and an arithmetic progression
of vdlues~can be specified (a continuous range can be specified with a zero increment).
Spec|fying a set of supported values for a property that do not follow some pattern is posgible,

if a bitedtous:

The set of settings associated via SettingsDefineCapabilities are expected to be quite stable,
real systems do not continually vary the functionality they can support. Such variations do
occur, for instance, if a new PCMCIA card is added to a running system, and the best way for a
client to be able to add these to the set of choices presented to a user is to subscribe to
indications on new Capabilities elements and new instances of SettingsDefineCapabilities.

There is no guarantee that a negotiation will terminate successfully with the client and the
implementation achieving agreement. The implementation may support some simpler
mechanisms, short of fully-fledged negotiation, that would be used by a client to obtain an
acceptable TemplateGoalSettings. The following two use cases are easily covered:
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1) Client considers only the canned settings that are specified exactly. The canned settings are
specified by the FileSystemSettings that are associated to the FileSystemCapabilities via Setting-
DefinesCapabilities association with the following property values:

« SettingDefinesCapabilities.PropertyPolicy = "Correlated";

» SettingDefinesCapabilities.ValueRole = "Supported";

« SettingDefinesCapabilities.ValueRange = "Point".

2) Client considers canned settings that range over values specified using minimum/incre-
ment/maximum for the Setting properties. For example, these could be specified by the

iInQyQtanptfingc that are associated to the I:ian\J/cfnm(‘alnqhilitinc \ia prfingnn ines-

specified.

11.5.1.2.3 Signature and Parameters of FileSystemCapabilities.CreateGoalSettings
Tablg 132 describes the parameters for Extrinsic Method

FileSystemCapabilities.CreateGoalSettings.

Capabilities association with the following property values:

SettingDefinesCapabilities.ValueRange = "Minimums" or "Maximums" or "Increments'";

Thble 132 - Parameters for Extrinsic Method FileSystemCapabilities.CreateGoalSettings

The PropertyPolicy and ValueRole properties of SettingDefinesCapabilities will-beé appropfiately

Parameter Name Qualifier Type

Description and Notes

TemglateGoalSetting IN string
s(]

Embeddedinstance ("SNIA_FileSystemSetting")

TemplateGoalSettings is a string array containing
embedded instances of class FileSystemSetting, or &
derived class. This parameter specifies the client’s
requirements and is used to locate matching settings that
the implementation can support.

SuppprtedGoalSettin INOUT string
gsl]

Embeddedinstance("SNIA_FileSystemSetting")

SupportedGoalSettings is a string array containing
embedded instances of class FileSystemSetting, or g
derived class. On input, it specifies a previously retured
set of Settings that the implementation could support|On
output, it specifies a new set of Settings that the
implementation can support. If the output set is identi¢al to
the input set, both client and implementation may contlude
that this is the best match for the TemplateGoalSettings
that is available.
If the output does not match the input and the non-NUYLL
output does not match the non-NULL
TemplateGoalSettings, then the method shall return
"Alternative Proposed".

If the output is NULL, the method shall return an “Failed”.

Normal Return

Status uint32

ValueMap{}, Values{}

"Success",

"Failed",

"Timeout",

"Alternative Proposed"

Error Returns

Invalid Property Value [ OUT, Indication CIM_Error

A single named property of an instance parameter (either
reference or embedded) has an invalid value.

Invalid Combination
of Values

OUT, Indication CIM_Error

An invalid combination of named properties of an instance
parameter (either reference or embedded) has been
requested.
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11.5.1.3 GetRequiredStorageSize

11.5.1.3.1 General

This extrinsic method returns the minimum, expected, and maximum size for a LogicalDisk that
would support a filesystem specified by the input FileSystemGoal parameter. The caller may
provide relevant settings of the LogicalDisk via the ExtentSetting parameter. The minimum,
maximum, and expected sizes are returned as output parameters.

If the input FileSystemGoal is NULL, the implementation may return an error or use a default
FileSystemSetting associated with this FileSystemCapabilities element. The actual
FileSystemSetting used is returned as an OUT parameter.

If the|input ExtentSetting parameter is NULL or is an empty array, the implementation_maly use
a defpult StorageSetting associated with the StorageConfigurationService hosted onthe pame
ComputerSystem as the FileSystemConfigurationService associated, . with | this
FileSystemCapabilities element. The actual StorageSetting used is returnedJas an|OUT
pararpeter.

NOTE| The actual FileSystemSetting and StorageSetting used are being returned as OUT\parameters. This is|a non-
backwprd-compatible change from SMI-S 1.1.

11.5.1.3.2 Signature and Parameters of GetRequiredStorageSize

Tablg 133 describes the parameters for Extrinsic Method
FileSystemCapabilities.GetRequiredStorageSize.

Table 133 - Parameters for Extrinsic Method FileSystemCapabilities.GetRequiredStoragebize

Pafameter Name Qualifier Type Description and Notes

FilepystemGoal INOUT, EI string Embeddedinstance ("SNIA_FileSystemSetting").

FileSystemGoal is an Embedded Instance element o
class CIM_FileSystemSetting, or a derived class, thaf
specifies the settings for the FileSystem to be created.
If NULL on input, a default for this FileSystemCapabilities
is used.
On output, this returns the actual FileSystemSetting that
was used.

ExtentSetting INOUT, El string Embeddedinstance("CIM_StorageSetting")

ExtentSetting is an Embedded Instance element of class
CIM_StorageSetting, or a derived class, that specifieqthe
settings for the LogicalDisk to be used for building this
FileSystem.

If NULL on input, a default StorageSetting will be
obtained from a StorageConfigurationService hosted|on
the same ComputerSystem as this
FileSystemConfigurationService.
On output, this returns the actual StorageSetting that fvas
UuStTu.

If the output is NULL, the method shall return “Failed”.

ExpectedSize ouT uint64 An integer that indicates the size of the storage extent
that this FileSystem is expected to need. An entry value
of 0 indicates that there is no expected size.

MinimumSizeAccept | OUT uint64 An integer that indicates the size of the smallest storage
able extent that would support the specified FileSystem. A
value of 0 indicates that there is no minimum size.

MaximumSizeUsabl ouT uint64 An integer that indicates the size of the largest storage
e extent that would be usable for the specified FileSystem.
A value of 0 indicates that there is no maximum size.

Normal Return
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Table 133 - Parameters for Extrinsic Method FileSystemCapabilities.GetRequiredStorageSize

Parameter Name Qualifier Type Description and Notes
Status uint32 ValueMap{}, Values{}

"Success",

"Failed",

"Timeout"

Error Returns

Invalid Property OUT, Indication CIM_Error A single named property of an instance parameter (either
Value reference or embedded) has an invalid value

Invdlid Combination OUT, Indication CIM_Error An invalid combination of named properties of.an

of Vplues instance parameter (either reference or embedded) Has

been requested.

11.5.1.4 LocallyAccessibleFileSystemCapabilities.CreateGoalSettings

11.5.1.4.1 General

This pxtrinsic method of the LocallyAccessibleFileSystemCapapilities class validates support
for a paller-proposed LocallyAccessibleFileSystemSetting passedas the TemplateGoalSeftings
parameter. This profile restricts the usage of this method to a single entry array for| both
TemplateGoalSettings and SupportedGoalSettings parameters.

If thgl input TemplateGoalSettings is NULL or the empty string, this method returns a gingle
defaylt LocallyAccessibleFileSystemSetting in <the SupportedGoalSettings array. |Both
TemplateGoalSettings and SupportedGoalSettings are string arrays containing embgdded
instanpces of type LocallyAccessibleFileSystemSetting. As such, these settings do not exist in
the implementation but are the responsibility~of the client.

If the[TemplateGoalSettings specifies valdes that cannot be supported, this method shall feturn
an appropriate error and should return a best match for a SupportedGoalSettings.

The ¢lient and the implementation-engage in a negotiation process that may require itefative
calls [to this method. To assistithe implementation in tracking the progress of the negotiation,
the client may pass previously returned values of SupportedGoalSettings as the new [input
valug of SupportedGoalSettings. The implementation may determine that a step hap not
resulied in progress.if.the input and output values of SupportedGoalSettings are the same. A
clienf may infer from-the same result that the TemplateGoalSettings shall be modified.

11.5.1.4.2 Client Considerations

It is important to understand that the client is acting as an agent for a human user, either a
"system ‘administrator, or other entity with administrative privileges to the filesystem. Quring
negotiation, the client will show the current state to the user; the SupportedGoalSejtings
received to date (either the latest or some subset), the TemplateGoalSettings proposed (the
most recent, but possibly more). But the administrator needs a representation of what is
available, possibly the range or sets of values that the different setting properties can take.
Some decisions are assumed to have been made already, such as whether the local access is
read-only or the file server that is going to access the filesystem.

The SettingsDefineCapabilities association from the selected Capabilities element provides the
information for the client to lay out these options. "Point" settings can be identified supported
points in the space of properties. These points can be further qualified to indicate whether they
are supported or not, or whether they represent some ideal point in the space, such as a
"minimum”, or a "maximum", or an "optimal" point. Other settings can provide ranges for
properties, by specifying a minimum, a maximum, an increment, and an arithmetic progression
of values can be specified (a continuous range can be specified with a zero increment).
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Specifying a set of supported values for a property that do not follow some pattern is possible,
if a bit tedious.

The set of settings associated via SettingsDefineCapabilities are expected to be quite stable,
real systems do not continually vary the functionality they can support. Such variations do
occur, for instance, if a new PCMCIA card is added to a running system. The best way for a
client to be able to add these to the set of choices presented to a user is to subscribe to
indications on new Capabilities elements and new instances of SettingsDefineCapabilities.

There is no guarantee that a negotiation will terminate successfully with the client and the
implementation achieving agreement. The implementation may support some simpler
mechanisms, short of fully-fledged negotiation, that would be used by a client to obtain an
acceﬂ)table TemplateGoalSettings. The following two use cases are easily covered:

1) [Client only considers the canned settings specified exactly. The canned settings are-specified by
the LocallyAccessibleFileSystemSetting elements that are associated to the LocallyAccessiple-

FileSystemCapabilities via SettingDefinesCapabilities association with the follofing property val-
ues:

SettingDefinesCapabilities.PropertyPolicy = "Correlated";

SettingDefinesCapabilities.ValueRole = "Supported";

SettingDefinesCapabilities.ValueRange = "Point".

2) [Client considers canned settings that range over values specified using minimum/ingre-
ment/maximum for the Setting properties. For example, these could be specified by [the
LocallyAccessibleFileSystemSetting elements that,are associated to the LocallyAccessi-
bleFileSystemCapabilities via SettingDefines€apabilities association with the follow|ng
property values:

SettingDefinesCapabilities.ValueRange =¥ Minimums" or "Maximums" or "Increments";

The PropertyPolicy and ValueRole properties of SettingDefinesCapabilities will be appropriately
specified.

FileSystemCapabilities.CreateGoalSettings() can be significantly more complex |than
LocallyAccessibleFileSystemCapabilities.CreateGoalSettings(). The client can chooge to
implement a simpler negatiation protocol for one. This standard does not mandate the extent to
which the client shall usg:this protocol.

Com;Faring the two CreateGoalSettings extrinsic methods of this profile,| the

11.5.1.4.3 Signature’and Parameters of CreateGoalSettings

Tablg 134 describes the parameters for Extrinsic Method
LocallyAccessibleFileSystemCapabilities.CreateGoalSettings.

Table 134 - Parameters for Extrinsic Method
LocallyAccessibleFileSystemCapabilities.CreateGoalSettings

Parameter Name Qualifier Type Description and Notes

TemplateGoalSettings|] IN string EmbeddedInstance
("SNIA_LocallyAccessibleFileSystemSetting").

TemplateGoalSettings is a string array containing
embedded instances of class
LocallyAccessibleFileSystemSetting, or a derived class.
This parameter specifies the client’s requirements that is
used to locate matching settings that the implementation
can support.
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Table 134 - Parameters for Extrinsic Method LocallyAccessibleFileSystemCapabilities.Create-
GoalSettings (Continued)

Parameter Name Qualifier Type Description and Notes

SupportedGoalSettings[ | INOUT string Embeddedinstance
1 ("SNIA_LocallyAccessibleFileSystemSetting")

SupportedGoalSettings is a string array containing
embedded instances of class
LocallyAccessibleFileSystemSetting, or a derived class.
On input, it specifies a previously returned set of Settings
that the implementation could support. On output, it
:\pnniﬁn:\ a-Rew-set-of Cnttingo thatthe implnmnnfﬁti
can support. If the output set is identical to the input.get,
both client and implementation may conclude thatthis is
the best match for the TemplateGoalSettingsithat is
available.

If the output does not match the inputandthe non-NULL
output does not match the non-NUKELL
TemplateGoalSettings, then the,method must return
\"Alternative Proposed\".

If the output is NULL, the methad shall return “Failed’].

Noral Return

Stajus uint32 ValueMap{}, Values{}

"Success",

"Failed"s

"Timeout";

"Alternative Proposed".

Errgr Returns

Invglid Property Value OUT, Indication CIM_Error A single named property of an instance parameter (either
reference or embedded) has an invalid value.

Invalid Combination of OUT, Indication CIM_Error An invalid combination of named properties of an
Vallies instance parameter (either reference or embedded) has
been requested.

11.5.1.5 FileSystemConfigurationService.CreateFileSystem

11.5.1.5.1 General

This pxtrinsic method’creates a LocalFileSystem and returns it as the value of the parameter
TheEJlement. The desired settings for the LocalFileSystem are specified by the Goal parameter
(a string-valued*EmbeddedIinstance object of class FileSystemSetting).

Filesystein yvendors differ in their models for creating a filesystem. Some vendors requirg that
the sjorage element already exist, others create the storage element at the same time ds the
filesystem. Some vendors require a focal acCess point (mount-point’) that supports defining a
name or pathname that allows a file server to access the filesystem, others do not require any
such object (though it could be argued that they provide a default local access mechanism).
This extrinsic method supports variant mechanisms for specifying, at create time, storage
element  creation as well as local access by a file server. The
FileSystemConfigurationCapabilities associated with the FileSystemConfigurationServices
contains the property BlockStorageCreationSupport that specifies support for create-time
storage element creation. The property LocalAccessibilitySupport that specifies support for
local access by a file server at creation. The property DirectoryServerParameterSupported that
specifies support for specifying a file server that provides access to a Directory Service (if
enabled separately).

To support backward compatibility with previous releases of SMI-S, an instance of Directory (a
derived class of LogicalFile) is created representing the root directory of the newly created
filesystem. This Directory element is associated to the LocalFileSystem via FileStorage.
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A FileSystemSetting element that represents the settings of the LocalFileSystem (either
identical to the Goal or equivalent) shall be associated via ElementSettingData to the
LocalFileSystem. The implementation shall create a new FileSystemSetting for this purpose.

The output parameter TheElement shall contain a reference to the newly created
LocalFileSystem. Even if this operation does not complete but creates a job, an
implementation may return a valid reference in TheElement. If the job fails subsequently, it is
possible for this reference to become invalid.

11.5.1.5.2 Specifying Storage Underlying the Filesystem
BlockStorageCreationSupport is an array of enumerated values that specifies if:

= Ah enumerated value that specifies whether the extrinsic methods may use an already \existing
LogicalDisk. This is either required, optional, or not allowed. If "Not Allowed", thecPools and
EjktentSettings parameters shall be used to create LogicalDisk(s) for this LocalFileSystem anll:d the
INExtents parameter shall be NULL. If "Optional”, either the Pools and ExtentSettings paraneters
of the InExtents parameter should be specified, but not both. If "Required”, ‘on the InEkxtents
parameter may be specified and the Pools and ExtentSettings parameters shall be NULL.

< (gptional) An integer that specifies an upper limit to the number of storage elements that cpn be
pecified, either as InExtents parameters or as Pools and ExtentSettings.

n

= (qgptional) An integer that specifies the number of distinct storage pools that the Pools paranpeters
cIr:n specify; zero, if Pools is not supported or if there is no limityand a specific number if thefe is a
limit. In practice it is expected that the value will be either z€ro or one.

=« (gptional) A truth value represented as '0’ for false and.’1’ for true that indicates whether an| entry
in the ExtentSettings array parameter can be NULL, (indicating that a default setting is to be Yised).

The gtorage used for creating the LocalFileSystem is specified by the InExtents parametelr that
shall|be an array of LogicalDisks. If InExténts is NULL and BlockStorageCreationSupport
indiC{tes that Pools are optional or requited, the parameter Pools shall specify an arrfay of

StordgePools from which storage may @e allocated. The requirements for the LogicalPisks
allocqted from this Pool is specified in“the ExtentSettings array parameter. The Pools maly use
an agsociated StorageConfigurationService. The LocalFileSystem is associated to one ¢f the
LogidalDisk(s) via the Resides@nExtent association. The other LogicalDisks extend the
distinguished LogicalDisk (asmodeled by the Volume Composition Subprofile).

11.5.1.5.3 Specifying lkaocal Access to the Filesystem
LocalAccessibilitySuppoert is an enumeration that specifies whether the implementation
requifes a local access specification, or makes it optional (thus using a vendor default), or
does|not requireyone ("local access" does not have a meaning for the vendor).

The | LocalEiteSystem shall be hosted on the same ComputerSystem as| the
FileSystemConfigurationService.

NOTE 4> T H gl ok sl o 1 =alaa £ I £lo I £ floo O H O it hi
T e reguirementorat te coctaT eSSy SteT mavete—SameToSt as the SeTvice 1S Tto01TeStIetuves But this

method can be extended in the future with a FileSystemHost parameter (implicitly NULL in 1.2).

If LocalAccess is supported, whether optional or required, this method supports specifying one
file server ComputerSystem (the reference parameter FileServer) that is given local access to
this filesystem. If LocalAccess is optional, the FileServer parameter may be NULL. The local
access name on the FileServer is specified in the LocalAccessPoint string parameter. If the
implementation uses pathnames, this will be formatted as a pathname (directory names
separated by the PathNameSeparatorString). The implementation could also use a differently
formatted local access name (for instance, a simple name). The settings to be used for this are
specified in the LocalAccessSetting, an Embeddedinstance element of class
LocallyAccessibleFileSystemSetting.

NOTE 2 If a second file server ComputerSystem is to be given local access, the ModifyFileSystem method would be
used.
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Corresponding to the LocalAccessPoint parameter, a LocalAccessAvailable association
instance and a LocallyAccessibleFileSystemSettings element are created with the following
properties and associations.

If LoqalAccess is supported, the FileServer parameter should not be NULL.

The LocalAccessAvailable association goes between the FileServer parameter and the created
LocalFileSystem (TheElement parameter).

The LocalAccessAvailable.LocalAccessPoints property is set to the value of the LocalAccessPoint
string.

The LocallyAccessibleFileSystemSetting element has an ElementSettingData association to the
LocalFileSystem (TheElement).

The LocallyAccessibleFileSystemSetting element has a HostedDependency (ScopedSétting)
agsociation to the FileServer parameter.

NOTE| 3 Ifitis NULL, the implementation may leave the filesystem operationally inaccessjble. However, this fan be

correcjed by calling the ModifyFileSystem method. This is not an Error.

If LogalAccess is supported and the FileServer parameter is not NJLL, the LocalAccesgPoint
string may be NULL or the empty string. In this case, the LocalAccessSetting parameter spould
indicqte the implementation-specific default format. The default\walue that is used is returned
as thp OUT value of the LocalAccessPoint parameter. It is anError if the LocalAccessSetting
parameter does not provide an appropriate default mechanism for constructing a local agcess

nameg.

The
LocallyAccessibleFileSystemSetting actually used“on output.

11.5.1.5.4 Specifying access to Directory Services

LocalAccessSetting parameter will retuttn an Embeddedinstance of | the

DirectoryServerParameterSupported is aproperty that specifies whether the filesystem|shall
have|access to a file server that provides-access to directory services so that security principal
information may be supported. If the newly created filesystem shall be able to resolve|such
information, the DirectoryServer. parameter shall be specified to the CreateFileSystem mgthod.

The DirectoryServer parameter'specifies a file server ComputerSystem that is configured to
acces$s a directory service that resolves security principal identifies (UIDs, GIDs, or SIDs)|used

filesystem. This<profile does not specify the configuration of any directory service (if

there| is one), any directory server, or the file server that is specified by the DirectoryServer

If thg DirectoryServer is required and is specified, an association, a concrete subclass of
Dependency, shall be surfaced between the newly created LocalFileSystem element (as
Dependent) and the specified file server (as Antecedent). The CreateFileSystem method will

retur ;
LocalFileSystem.DirectoryServiceUsage property shall be set to “Supported”.

2, the

Any file server that is configured with write access to a filesystem shall use the same or a
compatible directory service (effectively the same) as the file server indicated by the
Dependency association.
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11.5.2 Signature and Parameters of CreateFileSystem

11.5.2.1 General

Table 135 describes the parameters for Extrinsic Method
FileSystemConfigurationService.CreateFileSystem.

Table 135 - Parameters for Extrinsic Method FileSystemConfigurationService.CreateFileSystem

Parameter Name Qualifier Type Description and Notes

ElementName IN string An end user relevant name for the FileSystem being
created. The value shall be stored in the 'ElementName'
property for the created element. This parameter shall
not be NULL or the empty string.

Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job completed)

Goal IN, OUT, EI string Embeddedinstance ("CIM_FileSystemSetting").

The FileSystemSetting requirements for the FileSystem.
If NULL or the empty string,-a\default FileSystemSétting
shall be specified by the EileSystemCapabiltiies elgment
associated to the FileSystemConfigurationService py
the DefaultElement€apabilities association. The agtual
FileSystemSetting used is returned on output.

TheE]ement OUT, REF CIM_LocalFileSyste | The newly created FileSystem.
m
InExtents|[] IN, OUT, REF, CIM_LogicalDisk ThekogicalDisk(s) on which the created FileSystemn
NULL allowed, shallMreside. If this is NULL, the Pools and

ExtentSettings parameters cannot be NULL and are
used to create LogicalDisk(s). The LogicalDisk(s)
actually used will be returned on output.

Pooly[] IN, REF, NULL CIM_StoragePRool An array of concrete StoragePool elements
allowed corresponding to the ExtentSettings parameter frofn
which to create LogicalDisks in case the InExtents
parameter is NULL. If InExtents is not NULL, this shall
be NULL.

ExterjtSettings[] IN, El, NULL string Embeddedinstance ("CIM_StorageSetting")

Allowed ;
An array of embedded StorageSetting structures that

specify the settings to use for creating LogicalDisks|if the
InExtents parameter is NULL and Pools is specifiefl.
Each LogicalDisk will be created from the correspopding
entry in Pools, so each StorageSetting entry shall be
supported by the capabilities of the corresponding Pools
entry.

Sizeq[] IN, OUT, NULL uint64 An array of numbers that specifies the size in byteg of
Allowed the LogicalDisks to be created corresponding to thg
Pools and ExtentSettings parameters. The sum of Sizes
should be at least as much as (or greater than) the
FileSystem size needed.
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Table 135 - Parameters for Extrinsic Method FileSystemConfigurationService.CreateFileSystem

Parameter Name Qualifier Type Description and Notes
FileServer IN, OUT, REF, ComputerSystem A reference to a ComputerSystem element that will
NULL Allowed access the created LocalFileSystem and is capable of

exporting the filesystem as a file share. The local access
point with respect to the file server is specified by the

LocalAccessPoint parameter. If

FileSystemConfigurationCapabilities.LocalAccessibilityS
upport specifies that local access points are supported

but implementation-defaulted, the corresponding entry in
the LocalAccessPoint parameter should be NULL or the

CRply-sting-as-the-LocalAccessRoRt-Rame-s—
Lo 4

constructed as per the vendor default algorithm A

LocalAccessAvailable association is created.betwgen

the FileServer and the LocalFlleSystem. The
parameters for local access are specified by the
LocalAccessSetting parameter.

Since this filesystem has just béen\created, the

LocalAccessSetting can support Write privileges. |
LocalAccessSetting entry is NULL or the empty str|
the implementation uses aldefault associated with

the

ng,
the

LocallyAccessibleFileSystemCapabilities associatgd to

the FileServer.

If
FileSystemConfigurationCapabilities.LocalAccessi
upportspecifies that a local access point is require
FileSefyver is NULL, no LocalAccessAvailable
assoelations are created and the filesystem may n
accessible. This shall not cause an Error.

On output, this parameter contains a reference to
actual FileServer that has access to the created
LocalFileSystem.

ilityS
il and

bt be

he
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Table 135 - Parameters for Extrinsic Method FileSystemConfigurationService.CreateFileSystem

Parameter Name Qualifier Type Description and Notes
LocalAccessPoint IN, OUT, REF, string A string to use as a pathname in the name space of the
NULL Allowed file server ComputerSystem. The format of the string is

vendor-dependent and it should be considered opaque
from the client’s standpoint. It could be interpreted as a
hierarchical fully-qualified name for the local access
point (say in a Unix-based operating environment), or it
could be a drive letter (as in a Windows operating
environment). A LocalAccessAvailable association is
created going between the new LocalFileSystem and
tha DilaSarar pﬁramr\tnr_ Tha
LocalAccessAvailable.LocalAccessPoint property.will be
set to this parameter.

The parameters for local access are specified by th
LocalAccessSetting parameter.

[]

If
FileSystemConfigurationCapabilities.LocalAccessibilityS
upport specifies that local accéss points are requirg¢d,
then LocalAccessPoint shall not be NULL or an enjpty
string.

If
FileSystemCadnfigurationCapabilities.LocalAccessibilityS
upport specifies that local access points can be vepdor-
defaulted{ then LocalAccessPoint can be NULL or pn

empty.string and the implementation shall create a pame
using Ja vendor-specific algorithm.

If
FileSystemConfigurationCapabilities.LocalAccessibilityS
upport specifies that local access points cannot be
vendor-defaulted, then LocalAccessPoint shall not|be

NULL and the implementation shall not create a dgfault
pathname. This is an Error.

On output, this parameter contains the actual
LocalAccessPoint used (including any name created by
vendor-default).

LocalAccessSetting IN, El, OUT, string Embeddedinstance
NULL Allowed ("CIM_LocallyAccessibleFileSystemSetting").

An embedded LocallyAccessibleFileSystemSetting
element that specifies the settings to use to establish a
local access point. This element will be used to crefate a
LocalAccessAvailable association and will be clongd to
create a LocallyAccessibleFileSystemSetting elempnt
that is scoped via HostedDependency (ScopedSetfing)
to the FileServer and associated via ElementSettingData
to the LocalFileSystem.

If a LocallyAccessibleFileSystemSetting entry is NULL
or the empty string, the implementation shall use the
default provided by the
LocallyAccessibleFileSystemCapabilities element of the
FileSystemConfigurationService that is associated to the
FileServer via CIM_Dependency. The
LocalAccessSetting may specify a Write Privilege.

The LocalAccessSetting actually used is returned as the
OUT EmbeddedInstance parameter.
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Table 135 - Parameters for Extrinsic Method FileSystemConfigurationService.CreateFileSystem

Parameter Name Qualifier Type Description and Notes
DirectoryServer IN, OUT, NULL ComputerSystem A reference to a ComputerSystem element that has
Allowed access to directory services. The newly created

filesystem can use it to support security principal
information associated with filesystem objects, such as
quotas for users and groups. This is represented by
providing a Dependency association between the
LocalFileSystem element and the ComputerSystem
indicated by this parameter. The requirements for this
parameter are further specified by
FileSystemGCenfigurationCapabiliies-DirestoryServerPar

ameterSupported.

If DirectoryServerParameterSupported spetifies 'Not
Used', or 'Supported, Defaulted to FileServer', or
'Supported, Defaulted to FileSystem host), it is an Efror if
DirectoryServer is not NULL.

Otherwise, (i.e., if DirectoryServerParameterSuppqrted
specifies 'Supported'), and(ifjthe DirectoryServer ig not
NULL, the new filesystem will use the directory serjices
made available by thé specified DirectoryServer. If
DirectoryServer is NULL, it will be defaulted to the
FileServer parameter. If the FileServer parameter i also
NULL, the DirectoryServer will be defaulted to the host
of the newly, created filesystem.

On oltput, this parameter contains a reference to the
actual DirectoryServer if one was established.

Normfl Return

Statup uint32 "Job Completed with No Error",
"Failed",
"Method Parameters Checked - Job Started".

Error |Returns

Invalifl Property OUT, Indication GIM) Error A single named property of an instance parameter
Valug (either reference or embedded) has an invalid valup.
Invalifl Combination OUT, Indication CIM_Error An invalid combination of named properties of an

of Vajues instance parameter (either reference or embedded) has

been requested.

11.5.2.2 FileSystemConfigurationService.ModifyFileSystem

This extrinsie’method modifies a LocalFileSystem specified by the parameter TheElemen{. The
desirgd settings for the LocalFileSystem are specified by the Goal parameter (a string-vpalued
EmbeddéedInstance object of class FileSystemSetting).

As with CreateFileSystem, the FileSystemConfigurationCapabilities associated with the
FileSystemConfigurationService specifies support for some of the optional behaviors of this
method. BlockStorageCreationSupport indicates whether this method only uses previously
existing storage elements or if it can create them at the same time as modifying or creating the
filesystem. In addition, this can specify if additional LogicalDisks can be added to the existing
set of LogicalDisks and whether the implementation limits the number of LogicalDisks
underlying a filesystem. LocalAccessibilitySupport indicates whether the implementation
requires support for local access points (or if they are optional or not required at all).

This element shall have a FileSystemSetting use ActualFileSystemType property is supported
by the FileSystemConfigurationService (as specified by the SupportedActualFileSystemTypes
property of the associated FileSystemConfigurationCapabilities). The existing LogicalDisks
used by the LocalFileSystem cannot be released by this method, but this method may add
LogicalDisks. These LogicalDisks may be specified by the InExtents parameter (if that is either
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required or optional) or, if InExtents is NULL (if Pools are optional or required), the set of
LogicalDisks is not changed. New LogicalDisks may also be added by specifying an array of
StoragePools in the Pools parameter and an array of StorageSettings that can be used to
create them.

If the operation would result in a change in the size of a filesystem, the ResidesOnExtent
association shall be used to determine how to implement the change. If the existing or
additional LogicalDisk(s) specified, or any additional LogicalDisks created, cannot support the
goal size, an appropriate error value shall be returned, and no action shall be taken. If the
operation succeeds, the ResidesOnExtent association shall reference the same LogicalDisk as

before (however, the LogicalDisk will be built upon a larger number of underlying LogicalDisks,
as medeled h\]/ the \olume (‘nmr\neifinn thprnfiln)

If the new Goal is different from the old FileSystemSetting element associated\ t¢ the
LocalFileSystem element, then the implementation shall change the setting properties ¢f the
LocalFileSystem. This may be accomplished by modifying the old FileSystemSetting elgment
directly, or by deleting it and then re-creating a new FileSystemSetting element with the same
Instapceld. Just like the old element, the new FileSystemSetting element/shall be assogiated
to the LocalFileSystem element via an ElementSettingData association.

If locl access is supported, whether optional or required, any change'is specified by proyiding
the FjleServer parameter (which shall be a reference to a ComputerSystem). If a FileSeryer is
not being added to the set or modified or removed from the set,.the FileServer parametef may
be NULL.

If the specified FileServer does not duplicate a ComputerSystem that has already |been
specified as having local access, this method adds itsto/the set. The pathname is specified by
the LpcalAccessPoint string array parameter. The settings to be used for these are specifjed in
the LocalAccessSetting, an Embeddedinstance element of class
LocallyAccessibleFileSystemSetting.

If the specified FileServer duplicates a ComputerSystem that has already been specifi¢d as
having local access, this method either.modifies the local access or removes it from the set. If
the LpcalAccessPoint parameter is NULL or consists of an empty string, this call removgs the
FileServer from the set. If the LocalAccessPoint parameter is not NULL but specifies the
current path, then this call modifies the settings of the local access. The new settings are
specified by the LocalAccessSetting parameter. If the LocalAccessPoint parameter is not NULL
but specifies a path other thaf the current path, then this call modifies the pathname as well as
the spttings. If this filesystem is in operational use when such a request is made, the refjuest
may have to be suspended until the filesystem can be put into an appropriate state for mpking
the change.

The pettings .to/be used for adding or modifying are specified by the LocalAccessSetting
parameter, an-Embeddedinstance element of class LocallyAccessibleFileSystemSetting.

To |add*~"a local access point, a LocalAccessAvailable association anfl a
LocallyAccessihleFileSystemSettings element are created with the following properties and

associations.

e A LocalAccessAvailable association goes between the FileServer parameter and the
LocalFileSystem (TheElement parameter).

= A LocalAccessAvailable.LocalAccessPoint property is set to the LocalAccessPoint string.

= A LocallyAccessibleFileSystemSetting element with a ElementSettingData association to the
LocalFileSystem (TheElement parameter).

e The LocallyAccessibleFileSystemSetting element has a HostedDependency (ScopedSetting)
association to the FileServer parameter.

NOTE 1 The WaitTime and InUseOptions parameters are supported if the
FileSystemCapabilities.SupportedProperties includes the "RequireiInUseOptions" option.
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NOTE 2 A client can identify all local access specifications for a filesystem by looking for the LocalAccessAvailable
association from the LocalFileSystem to a file server ComputerSystem and the LocallyAccessibleFileSystemSetting
associated to the LocalFileSystem via ElementSettingData and the same file server ComputerSystem via
HostedDependency (ScopedSetting).

11.5.3 Signature and Parameters of ModifyFileSystem

11.5.3.1 General

Table 136 describes the parameters for Extrinsic Method
FileSystemConfigurationService.ModifyFileSystem.

Table 136 - Parameters for Extrinsic Method FileSystemConfigurationService.ModifyFileSystem

Pargmeter Name Qualifier Type Description and Notes

ElemgntName IN, OUT string An end user relevant name for the filesystem being
modified. If NULL, the existing
TheElement.ElementName property.is not changedl. If
not NULL, this parameter will sGpply a new name fpr the
Element parameter. The actuabElementName is returned
as the output value.

Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job completed)

Goal IN, OUT, EI | string EmbeddedInstance ("CIM_FileSystemSetting").

The FileSystemSetting requirements for the filesysfem
specified by the TheElement parameter. If NULL of the
emptixstring, the settings for TheElement will not be
changed. If not NULL, this parameter will supply ngw
settings that replace or are merged with the curren
settings of TheElement.

TheElgement IN, REF CIM_LocalFileSystem The LocalFileSystem element to modify.

InExtgnts[] IN, OUT, CIM_LogicalDisk The LogicalDisk(s) used to extend the current set gf
REF, NULL LogicalDisks used for the TheElement filesystem. If this
allowed, is not NULL, the Pool and ExtentSettings shall be INULL.

If both this and Pool are NULL, the current set will pot be
changed. The current set of LogicalDisk(s) will be
returned as the output.

Pools| IN, REF, CIM_StoragePool An array of concrete storage pools corresponding fo the
NULL ExtentSettings array parameter. These storage poqls are
allowed used to create additional LogicalDisks to extend thg

TheElement filesystem. The InExtents parameter shall be
NULL and the ExtentSettings parameter shall not e
NULL. Otherwise, the current set of LogicalDisks i not
changed.

Exten{Settings[] IN, El, string EmbeddedInstance ("CIM_StorageSetting").
NULL

Allowed An array of embedded StorageSetting structures ttat

specify the settings to use for creating additional
LogicalDisks tor the TheElement filesystem. The
InExtents parameter shall be NULL and Pools shall be
specified. Each LogicalDisk will be created from the
corresponding Pool, so each StorageSetting entry shall
be supported by the capabilities of the corresponding
Pool entry.

Sizes[] IN,NULL uint64 An array of numbers that specifies the size in bytes of the
Allowed LogicalDisks to be created corresponding to the
ExtentSettings array parameter.
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Table 136 - Parameters for Extrinsic Method FileSystemConfigurationService.ModifyFileSystem

Parameter Name Qualifier Type Description and Notes
FileServer IN, OUT, REF ComputerSystem A reference to a ComputerSystem element representing
REF, NULL a file server.
Allowed

If this parameter is NULL, no change is made to the local
access configuration. If it is not NULL, the change to the
configuration consists of the following cases:

1) If the FileServer does not already support local access
to the TheElement, it will be added and made capable of
exporting the filesystem as file shares. The local access

pomtis spetified-by thetocatAccessPoimtparareter.

If
FileSystemConfigurationCapabilities.LocatAccessibilityS
upport specifies that local access points are’vendof-
defaulted, the corresponding entry in the
LocalAccessPoints parameter shouldbe NULL or the
empty string as the LocalAccessPoint name is
constructed by a vendor-default algorithm.

A LocalAccessAvailable association is created betyveen
the FileServer and the/TheElement. The parametefs for
local access are specified by the LocalAccessSetting
parameter, an-EmbeddedInstance element of clasg
LocallyAccessibleFileSystemSetting.

If the LocalAccessSetting parameter is NULL or thg
empty«String, the implementation uses a default
assaciated with the
LacallyAccessibleFileSystemCapabilities of the
FileSystemConfigurationService associated to the
FileServer by HostedDependency (ScopedSetting)} At
most one of the LocalAccessSettings entries for all the
file server ComputerSystems that provide local accgss to
this filesystem shall specify an element with Write
Privileges.

2) If FileServer already supports local access to th¢
TheElement, and the LocalAccessPoint parameter|is
NULL or a set of empty strings, this will remove thg
FileServer from the configured set. If there are exigting

operational users of the TheElement filesystem, they will
need to be informed and the implementation might|have
to wait to reach a consistent state before the requept can
be completed.

3) If FileServer already supports local access to th¢
TheElement, and the LocalAccessPoint parameter|is the
same as the current configuration, then this is a request
to change the settings but not the local access point. The
LocalAccessSetting parameter will specify the ne
setting. Depending on the precise change, the filesystem
may needto cu:pnnd npnr:finn: If there are exist Ing
operational users of the filesystem, they will need to be
informed and the implementation might have to wait to
reach a consistent state before the request can be
completed.

4) If FileServer already supports local access to the
TheElement, and the LocalAccessPoint parameter is
different from the current configuration, then this is
equivalent to removing local access and then restoring it
with different settings. If there are existing operational
users of the filesystem, they will need to be informed and
the implementation might have to wait to reach a
consistent state before the request can be completed.
Note that existing operational users will not be able to
reconnect as the share name may have changed.
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Table 136 - Parameters for Extrinsic Method FileSystemConfigurationService.ModifyFileSystem

Parameter Name

Qualifier

Type

Description and Notes

LocalAccessPoint

IN, OUT,
REF, NULL
Allowed

string

A string to use as a pathname in the name space of the
file server ComputerSystem specified by the FileServer
parameter. The format of the string is vendor-dependent
and it should be considered opaque to the client. It could
be interpreted as a hierarchical fully-qualified hame for
the local access point (say in a Unix-based operating
environment), or it could be a drive letter (as in a
Windows operating environment). A
LocalAccessAvailable association is created going

batwaan-tha-ThabElamant ond tha DiaCanar _Tha

LocalAccessAvailable.LocalAccessPoint property.will be
set to the value of this parameter.

The parameters for local access are specified by t
LocalAccessSetting parameter.

]

If
FileSystemConfigurationCapabilities.LocalAccessibilityS
upport specifies that local access points are requirgd,
then LocalAccessPoint shall not be NULL or an enfpty
string if this is a newileServer that does not have|local
access to TheElement. This is an Error.

If
FileSystemConfigurationCapabilities.LocalAccessibilityS
upport specifies that local access points can be vendor-
defaulted, then LocalAccessPoint can be NULL or pn

enipty string and the implementation shall create ajname
using a vendor-specific algorithm.

If
FileSystemConfigurationCapabilities.LocalAccessibilityS
upport specifies that local access points cannot be
vendor-defaulted, and this is a new FileServer that|does
not have local access to TheElement, then

LocalAccessPoint shall not be NULL and the
implementation shall not create a default pathnamg. This
is an Error.

On output, this parameter contains the actual
LocalAccessPoint used (including any name creatqd by
vendor-default).

LocalAccessSetting

IN/EL,
OUTF,NULL
Allowed

string

EmbeddedInstance
("SNIA_LocallyAccessibleFileSystemSetting").

An embedded LocallyAccessibleFileSystemSetting
element that specifies the settings to use for establ|shing
a local access point. Each entry will be used to crepte or
modify a LocalAccessAvailable association and will be
cloned to create a LocallyAccessibleFileSystemSefting
element that is scoped via ScopedSetting (or

: :UDthDCpCI Idcl Iby) tU thc fl:c SCTVTT C\Jlllputcl Sy tem
specified by the FileServer parameter. The clone will be
associated via ElementSettingData to the
LocalFileSystem.

If this parameter is NULL or the empty string, and a new
value is needed, the implementation shall use the default
provided by the LocallyAccessibleFileSystemCapabilities
associated to the FileServer parameter. The
LocalAccessSetting actually used is returned as the OUT
parameter.

InUseOptions

uintl6

An enumerated integer that specifies the action to take if
the filesystem is still in operational use when this request
is made. This option is only relevant if the FileSystem
needs to be made unavailable while the request is being
executed.
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Table 136 - Parameters for Extrinsic Method FileSystemConfigurationService.ModifyFileSystem

Parameter Name Qualifier Type Description and Notes
WaitTime IN uint32 An integer that indicates the time in seconds to wait
before performing the request on this filesystem. The
combination of InUseOptions = '4' and WaitTime ='0' (the
default) is interpreted as 'Wait (forever) until Quiescence,
then Execute Request.
Normal Return
Status uint32 "Job Completed with No Error",
"Failed",
"Method Parameters Checked - Job Started".
Error Returns
Invaliq Property Value OUT, CIM_Error A single named property of an instance parameter (either
Indication reference or embedded) has an invalid value.
Invaliq Combination of | OUT, CIM_Error An invalid combination of nameéd,properties of an
Value Indication instance parameter (either reference or embedded) has
been requested.
11.5.3.2 FileSystemConfigurationService.DeleteFileSystem
This |is an extrinsic method that shall delete a LocalFileSystem specified by the parameter
TheEJement and delete any associated elements and assaCjations that are no longer neg¢ded.
The deleted elements include the LogicalFile/Directory-and FileStorage, if they were surfpced;
the LpcalAccessAvailable association, the LocallyAccessibleFileSystemSetting element ahd its
assotiations, ElementSettingData, HostedDependency (ScopedSetting); HostedFileSygtem,
ResidesOnExtent, and any associations that might'be orphaned by the deletion of TheElement.
The LogicalDisk(s) that TheElement used shall be released but an implementation is not
requifed to delete or re-allocate it.
NOTE| The WaitTime and InUseOptions parametets are supported if the FileSystemCapabilities.SupportedProperties
include¢s the "RequirelnUseOptions" option.
11.5.4 Signature and Parameters of DeleteFileSystem.
Tablg 137 describes the parameters for Extrinsic Method
FileSystemConfigurationService.DeleteFileSystem.
Tablg 137 - Parameters-for Extrinsic Method FileSystemConfigurationService.DeleteFileSystem
Parameter Qualifier Type Description and Notes
Name

Job OUT, REF CIM_ConcreteJob Reference to the job (may be null if job completed).

TheEJement IN, REF CIM_LocalFileSystem The filesystem element to delete.

InUseOptions IN uint16 An enumerated integer that specifies the action to take if
TheElement is still in use when this request is made. This
option is only relevant if the filesystem needs to be made
unavailable while the request is being executed.

WaitTime IN uint32 An integer that indicates the time in seconds to wait before
performing the request on TheElement filesystem. The
combination of InUseOptions = '4' and WaitTime ='0' (the
default) is interpreted as 'Wait (forever) until Quiescence,
then Execute Request.

Normal Return

Status uint32 "Job Completed with No Error",

"Failed",
"Method Parameters Checked - Job Started".
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Table 137 - Parameters for Extrinsic Method FileSystemConfigurationService.DeleteFileSystem

Parameter Qualifier Type Description and Notes
Name
Error Returns
Invalid Property OUT, CIM_Error A single named property of an instance parameter (either
Value Indication reference or embedded) has an invalid value
Invalid OUT, CIM_Error An invalid combination of named properties of an instance
Combination of Indication parameter (either reference or embedded) has been
Values requested.
11.5.p Intrinsic Methods of the Profile

The profile supports read methods and association traversal. Specifically, the listlof int

(o]

1

1

pera
G
Al
A
R
R
E
E

1.6

1.6.

itions supported are as follows:
etInstance

5sociators

5sociatorNames

eferences

eferenceNames
humeratelnstances
humeratelnstanceNames

Client Considerations and Recipes

1 General

rinsic

EXP

Cony,

W
b
rg

—_

(s

m

FRIMENTAL

entions used in the NAS-recipes:

the Associators(,)-call is (often) used without further validation. Real code will need to be
bust.

MI-S usesyValues and Valuemap members as equivalent. In real code, client-side ma
quired-ta convert the integer representation into the string form given in the MOF-.

Fror_returns using the CIM_Error mechanism are not explicitly handled. The client

hen there is expeeted to be only one association of interest, the first item in the array returned

more

gic is

shall

prement andters for these asynchronous Teturns.

These recipes do not show the details of negotiating a setting acceptable to both client and
provider.

The recipes do not show the details of managing a Job if a method returns after setting one up.

All the recipes show very simple examples of the operations that should be supported. Some
recipes have been simplified so that they would not even be minimally useful to a real client, but
only show how more complete functionality would be implemented.

In the Filesystem Manipulation Profile recipes, the following subroutines are used (and
provided here as forward declarations):

sub CreateGoal (
IN REF CIM_FileSystemCapabilities $fscapability,
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IN String $goalSetting,
INOUT String $supportedFileSystemSetting);

// The above subroutine uses the $fscapability.CreateGoalSettings method
// to get the single $supportedFileSystemSetting used in these recipes.

sub GetRequiredStorageSize(

IN REF CIM_FileSystemCapabilities $fscapability,
IN String $fssgoal,

IN String $ldSetting,

OUT uint64 $expectedsize,

// The above subroutine uses the $fscapability.GetRequiredStorageSize

OUT uint64 $minsize,
OUT uint64 $maxsize);

// method to get the single output size used in these recipes.
P Creation of a FileSystem on a Storage Extent
//
// DESCRIPTION
// Goal: Create a LocalFilesystem on a LogicalDisk
//
// PRE-EXISTING CONDITIONS AND ASSUMPTIONS
// 1. The ComputerSystem host of the FileSystemConfigurationServige
// will also be the host of the cCreated LocalFileSystem.
// 2. The client does not negotiate to get an acceptable setting hut
// fails if one is not found
// 3. We do not use the FSCS to create a LogicalDisk from a StoraggePool
// 4. We do not set uplocal access to a file server at this time
//
// FUNCTION CreateFileSystem
// This functionitakes a given ComputerSystem and LogicalDisk and
// constructs,a filesystem that satisfies the requested property
values.
// INPUT Parameters:
// hostsystem: A reference to the ComputerSystem.
// _disk: A reference to the LogicalDisk on which to build the
V4 filesystem.
// desiredsize: An integer specifying the size of filesystem to
// build in bytes
//  fsname: The string name of the filesystem
//  fTilesystemtype: An integer enumeration of the filesystem type
// to construct
//  otherpropertyname: An array of property names with corresponding
// values in the otherpropertyvalue parameter.
// otherpropertyvalue: An array of property values corresponding to the
// names in the otherpropertyname parameter.
// OUTPUT Parameters:
//  fs: A reference to the LocalFileSystem that is built by this
// function.
//  job: A reference to a job created by the implementation if this
// function will take a long time to complete.

//

RESULT:
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//  Failure return consists of fs=NULL and job=NULL
// NOTES

// 1. This recipe does not show how to use the LocalAccess
functionality

// to “mount” the file system to a mount-point of a file server.

sub CreateFileSystem(IN REF CIM_System $hostsystem,
IN REF CIM_LogicalDisk $disk,
IN uint64 $desiredsize,
IN String $fsname,
IN String $filesystemtype,

IN String $otherpropertyname[], // array of
property names

IN String $otherpropertyvalue[], // copresponging
array of values

OUT REF CIM_FileSystem $fs,
OUT REF CIM_Job $job)

//

// Get the FileSystemConfigurationService,of the NAS server using

// a HostedService association

//

$fsconfigurators->[] = Associatoks($hostsystem,
“CIM_HostedService”,
“CIM_FileSystemConfigurationServige”,
“Antecedent”,
“Dependent”);

if ($fsconfigurators<3[] == null || $fsconfigurators->[].length == 0)
{
// No FileSystemConfigurationService found -- error
$fs = NULICG
$job =(NULL;
return;

}

$fsconfigurator = $fsconfigurators->[0];

//
// Find FSCapabilities that supports $filesystemtype
// as the ActualFileSystemType using ElementCapabilities

oyt s ANC -
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//
// There is only one Capability of a particular ActualFileSystemType

$capabilities->[] = Associators($fsconfigurator,
“CIM_ElementCapabilities”,
“CIM_FileSystemCapabilities™,
“ManagedElement”,
“Capabilities™);

if ($capabilities->[] == null || $capabilities->[].length == 0) {

// No Capabilities found -- error
$fs = NULL;
$job = NULL;

return;
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}
#j = 0;
while($capability = $capabilities->[#j]) {
it ( (Bcapability.ActualFileSystemType == $filesystemtype) ||
( ($filesystemtype == NULL) && ($capability.lIsDefault) ) ) {

if ($otherpropertyname->[] == NULL || $otherpropertyname-
>[1.length == “* ||

Contains(%capability.SupportedProperties,
$otherpropertyname->[1)) {

// This Contains function is left to the client to

andlomant
// found a matching capabilities element
//
break;
} else {
// Found capabilities element failed to '\match
$fs = NULL;
$job = NULL;
return;
}
#Hj++;
}
$capability = $capabilities->[#}];

// 1T $filesystemtype was NULLE or empty string the default was
returned

if ($filesystemtype == NULL || $Filesystemtype == “*)
$filesystemtype = $capability.ActualFileSystemType;

// At this point the $capability will be for $filesystemtype

//

// Call kileSystemCapabilities.CreateGoalSettings(nullTemplate, Gpal)
to

//( get a seed goal for FileSystemSetting, or just use one of thd
provided

// default settings associated with the FileSystemCapabilities yia
// SettingsDefineCapabilities.
//

// The function used is CreateGoal instead of CreateGoalSettingy

// because the CreateGoalSettings method takes arrays

// as parameters and we only want to pass single-entry arrays
// The implementation details are left to the client.
$fssgoal = NULL;

CreateGoal ($capability, NULL, $fssgoal);

//

// Inspect Goal and modify properties as desired.
//

#i = 0;

while ($otherpropertyname[#i]) {
// funky syntax on left-hand side -- dot-operator on an a variable
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$fssgoal .$otherpropertyname[#i] = $otherpropertyvalue[#i];
Hi++;

//

// Call FSCSCapabilities.CreateGoalSettings(Goal-N", Goal-N) to get

// the next goal for FSSetting -- iterate until satisfied or give
// (beware of infinite loops) Note: we don’t iterate here, just
// up if we don’t get what we want.

//

up
give

// The function used is CreateGoal instead of CreateGoalSettingy
// because the CreateGoalSettings method takes arrays

// as parameters and we only want to pass single-entry arrays
// The implementation details are left to the client.
CreateGoal ($capability, $fssgoal, $fssgoal2);

#i = 0;
while ($otherpropertyname[#i]) {
//
// Note: this pseudocode doesn’t check to see if the propert
named
// in $otherpropertyname[#i] A4S an array. This additional
// of horsing around is lefb as an exercise for the reader.
//
if ($fssgoal .$otherpropertyname[#i] = $otherpropertyvalue[}
{ return NULL; ¥ // give up
}
}
//

// Call FiteSystemCapabilities.GetRequiredStorageSize(Goal,

// DesiredUsableCapacity) to find out how large of a

// LogicalDisk is needed.

//

//.-GetRequiredStorageSize returns the maximum and minimum

7/ sizes that might be needed to satisfy the fssgoal2 request
// 1f the LogicalDisk in use for the Ffilesystem cannot be grown
// upon demand, then it might be worth growing to $minsize (whig
// would be optimistic); iIf there is any reason to believe that

LY

evel

] {

// the user is underestimating what they will need, then it might

// be worth growing to $maxsize (pessimistic); in the normal case,

// plan to grow to $expectedsize.

//

$ldsetting = NULL;

$requiredsize = $capability.GetRequiredStorageSize(
$fssgoal2,

$ldsetting, // NULL input,

returns setting
$expectedsize,
$minsize,
$maxsize);
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//

// If a disk of the required size is already available
// Call CreateFileSystem(Goal, LogicalDisk)

// else

// Create LogicalDisk (see StorageExtent recipes)
// Call CreateFileSystem(Goal, LogicalDisk)

//

if ($requiredsize > $disk.BlockSize * $disk.NumberOfBlocks) {
<CreateDisk>($requiredsize, $newdisk);

$disk = $newdisk;
}
$diskArray->[0] = $disk;
$status = $fsconfigurator.CreateFileSystem(

$fsname,

$job, // Job returned if necessary
$fssgoal2, // Filesystem Setting

$fs, // Filesystem returned
$diskArray->[], // LogicalDisk to.use

NULL // No storagepools

NULL, // No settings_to create LDs

NULL, // No size parameters

NULL, // No Fille server specified for Local Acgess
NULL, // No local access points provided
NULL // MNo local access settings

):

//

// not shown:

// 1) Managing the $job if it’s not NULL,

// 2) looeking at the status result to figure out what to do

// 3) Managing any CIM_Errors that get returned asynchronously.
//
return $fs;
}
B Increase the size of a FileSystem
//
// DESCRIPTION
// Goal: Increase the size of a FileSystem
//
// PRE-EXISTING CONDITIONS AND ASSUMPTIONS
// 1. The ComputerSystem host of the FileSystemConfigurationService
// is also the host of the LocalFileSystem being modified.
// 2. The client does not negotiate to get an acceptable setting but
// fails if one is not found
// 3. Then desiredsize is greater than the current size
//
// FUNCTION CreateFileSystem
//  This function takes a given LocalFileSystem and a desired
// increase iIn size in bytes and expands the size of the
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//  fTilesystem by at least the desired size.

// INPUT Parameters:

//  fs: A reference to the LocalFileSystem.

// desiredsize: The desired size of the filesystem
// OUTPUT Parameters:

// job: A reference to a job created by the implementation if this
// function will take a long time to complete.
// RESULT:

//  Success or Failure

// NOTES

// 1.

sub IncreaseFileSystemSize(IN REF CIM_FileSystem $fs,
IN REF uint64 $desiredsize,
OUT CIM_Job $job)

//
// Get a client-side copy of the FileSystemSegtting
// associated with the CIM_FileSystem (via ElementSettingData
// association) using Getlnstance
//
$settings = Associators($fs,
“CIM_ElementSettingData™,
“CIM_FileSystemSetting”,
“ManagedElement”,
“SettingData™);
if ($settings ->[] ==-NULL || $settings ->[]-length == 0) {
// No FileSystemSetting found -- error
$job = NULL;
return;

}

// One of the.settings must be marked IsCurrent -- if not, there is|an
error

#i(="0;
$setting = NULL;
while ($settings->[#i] '= NULL) {
if ($settings-—>[#i].IsCurrent) {
$setting = Getlnstance($settings->[#i]);
break;

}
#Hit++;
}
if ($setting == NULL) {
$job = NULL;
return;

}

$fssnewgoal = $setting;

// Note that this syntax conflicts with earlier use of funky syntax
for

// accessing properties. Also “add” method applied to an array-value
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// changes the array in-place
$fssnewgoal .ObjectTypes->[].add(“Bytes™);
$fssnewgoal .ObjectSizeMin->[].add($desiredsize);

// Get the FileSystemCapabilities element from the hosting NAS Server
//

// a) Get the ActualFileSystemType from the FileSystemSetting

//

$filesystemtype = $fssnewgoal .ActualFileSystemType;

//

// Get the ComputerSystem for the filesystem (via HostedFi keSystem
association)

// There should be exactly one.

$system = Associators($fs,
“CIM_HostedFileSystem”,
“CIM_ComputerSystem™,
“PartComponent”,
“GroupComponent’)->[0};

//
// Get the FileSystemConfigurationSeérvice from the ComputerSyste

=

// via the HostedService assaciation. There is exactly one,

// but check that one is found.

//

$fsconfigurators->[] = Associators($system,
“CIM_HostedService”,
“CIM_FileSystemConfigurationServige”,
“Antecedent”,
“Dependent”);

it ($fsconfigurators->[] == null || $fsconfigurators->[].length == 0)
{
//<No FileSystemConfigurationService found -- error
$job = NULL;
return;

$fsconfigurator = $fsconfigurators->[0];

//

// Find FSCapabilities that supports $filesystemtype

// as the ActualFileSystemType using ElementCapabilities

// association from FSConfigurationService.

//

// There is only one Capability of a particular ActualFileSystemType

$capabilities->[] = Associators($fsconfigurator,
“CIM_ElementCapabilities”,
“CIM_FileSystemCapabilities™,
“ManagedElement”,
“Capabilities™);

it ($capabilities->[] == null || $capabilities->[].length == 0) {
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// No Capabilities found -- error
$job = NULL;
return;

}

#j = 0;

while($capability = $capabilities->[#j]) {
ifT ($capability._ActualFileSystemType == $filesystemtype)

break;
#Hj++;
)3
if (#] == $capabilities->[].length) {
// No Capabilities for this filesystem type was found -<error
$job = NULL;
return;
} else
$capability = $capabilities->[#]];
//

// Call FileSystemCapabilities.GetRequiredStorageSize(NewGoal,
// DesiredUsableCapacity) to find out hew” large of a

// LogicalDisk is needed

//

// Changed from: $requiredsize =
$capability.GetRequiredStorageSize($fssnegwgoa
I,

$ldsetting = ““;
$requiredsize = GetRequiredStorageSize($capability,
$fssnewgoal,

$ldsetting, // Returns actual setging
used

$disksize,
$diskminsize,
$diskmaxsize);

Va4
/7 Get Underlying LogicalDisk using ResidesOnExtent association
// There must be exactly one
//
$disk = Associators($fs,
CIM_ResitdesUnExtent
“CIM_LogicalDisk”,
“Dependent”,
“Antecedent”)->[0];

//

// 1T disk is not large enough, increase size of underlying SE
//

$job = NULL;

if ($disksize < $disk.BlockSize * $disk.NumberOfBlocks) {
<increase size of logical disk, returning a job in $job if
necessary -- see storage extent recipes>
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The filesystem itself doesn’t need modification, so we’re done

This is NOT correct. The ModifyFileSystem method must be called

with the new file system setting so that the filesystem can be

}

7/

//
//
//
//
//
//
//
7/
//
//
//
//

// modified as needed.

// 1t isn’t clear what the call would be -- probably specify NULL for

// the InExtents parameter and the desiredsize parameter would
indicate

// that the filesystem was being resized.

// Operationally, the appended storage space would need to ke
formatted

// as inodes and their inode numbers would need to be Jlegitimized in

// the filesystem meta-data.

//

// The call would be

//  $fsconfigurator _ModifyFileSystem(

// NULL, // Keep the oldrelement name for the
filesystem

// $job, // return J6éb “if created

// $fssgoal, // Goal setting

// $fs, // Tilesystem

// NULL, // Bon’t add any logicaldisks

// NULL, //{>No storage pools

// NULL, 7/ No LogicalDisk settings

// $disksize, // New LD size

// NULL, // No File server for local access

// NULL, // No Local access point name

// NULL, // No Local access setting

// NULLs, // Default in use option

// NULL, // Default wait time

17/ )

//

1 Modifysa FileSystem’s Settings

// DESCRIPTION
f - R _ I I _ . =it

PRE-
1.

stem

EXISTING CONDITIONS AND ASSUMPTIONS
The ComputerSystem host of the FileSystemConfigurationService
will also be the host of the LocalFileSystem to be modified.

. The client does not negotiate to get an acceptable setting but

fails i1if one is not found.

. This recipe only shows how the number of supported objects

of a particular type is modified. The model can be easily
extended to other individual properties of the LocalFileSystem.

. The CreateFileSystem method uses an array of property names

and values and can be useful to show how ModifyFileSystem
may change many propertynames in a single call at the same time.
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//

// FUNCTION ModifyFileSystemObjectLimits

//  This function takes a given LocalFileSystem and a specification
// of an object type (file and/or directories) to be supported

// and modifies the filesystem (increases its size) so that it

//  satisfies the newly requested size.

// INPUT Parameters:

//  fs: A reference to the LocalFileSystem.

// objecttype: The object type whose support is being modified

// minobjects: The minimum number of objects of the specified

// type to be supported.

// maxobjects: The maximum number of objects of the specified
// type to be supported.

//  expectedobjects: The client’s expectations of the number of
// objects of the specified type to be supported.

// OUTPUT Parameters:

// objecttype: The object type whose support has being modified
// minobjects: The minimum number of objects oFf. the specified
// type that will be supported by the implementation.

//  maxobjects: The maximum number of objeets of the specified

// type that will be supported by  the implementation.

//  expectedobjects: The implementation’s expectations of the
// number of objects of the specified type to be supported.
//  job: A reference to the job ‘implementing the ModifyFileSystem
// method, if necessary.

// RESULT:

// None

// NOTES

// 1. This recipexdoes not show how to specify multiple object
// types at (the same time.

// 2. This recipe does not show how to change the local access
// setup- (add or delete local access).

sub ModifyFileSystemObjectLimits(IN REF CIM_FileSystem $fs,
IN OUT uint64 $objecttype,
IN OUT uint64 $minobjects,
IN OUT uint64 $maxobjects,
IN OUT uint64 $expectedobjects,
QUT REE CIM Job $joh)

//

// Get a client-side copy of the FileSystemSetting

// associated with the CIM_FileSystem (via ElementSettingData

// association) using Getlnstance

//

$settings = Associators($fs,
“CIM_ElementSettingbata”,
“CIM_FileSystemSetting”,
“ManagedElement”,
“SettingData™);

if ($settings ->[] == NULL || $settings ->[]-length == 0) {
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// No FileSystemSetting found -- error

$job = NULL;
return;
T
// One of the settings must be marked IsCurrent -- if not, there is an
error
#i = 0;

$setting = NULL;
while ($settings->[#i] = NULL) {
if ($settings->[#i].IsCurrent) {

$setting = Getlnstance($settings->[#i]);
break;
}
#Hi++;
}
if ($setting == NULL) {
$job = NULL;
return;

}

$fssnewgoal = $setting;

// Get the FileSystemCapabilities-edement from the hosting NAS Server
//

// a) Get the ActualFileSystemFype from the FileSystemSetting
//

$filesystemtype = $setting.ActualFileSystemType;

//

// Get the ComputerSystem for the filesystem (via HostedFileSystem
association)

// There should be exactly one.

$system = ASsociators($fs,
“CIM_HostedFileSystem”,
“CIM_ComputerSystem™,
“PartComponent™,
“GroupComponent™)->[0];

//
// Get the FileSystemConfigurationService from the ComputerSyste

=

// via the HostedService association. There is exactly one.

//

$fsconfigurators->[] = Associators($system,
“CIM_HostedService”,
“CIM_FileSystemConfigurationService”,
“Antecedent”,
“Dependent”);

if ($fsconfigurators->[] == null |] $fsconfigurators->[].length == 0)

{
// No FileSystemConfigurationService found -- error
$job = NULL;
return;
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$fsconfigurator = $fsconfigurators->[0];

//

// Find FSCapabilities that supports $filesystemtype

// as the ActualFileSystemType using ElementCapabilities
// association from FSConfigurationService.

//

// There is only one Capability of a particular ActualFileSystemType

$capabilities->[] = Associators($fsconfigurator,

“CIM_ElementCapabilities”,
“CIM_FileSystemCapabilities™,
“ManagedElement”,
“Capabilities™);

if (Bcapabilities->[] == null || $capabilities->[]Aength == 0)
// No Capabilities found -- error
$job = NULL;
return;

}

#j = 0;

while($capability = $capabilities->[#)]) {
if ($capability.ActualFileSystemType == $filesystemtype)
break;

#Hj++;
}
if (#] == $capabilities=>[].length) {

$job = NULL;

return;
} else

$capability, = $capabilities->[#]];

//
// Find the index in the object arrays that contains
// the object type of interest
LL
#1 = 0;
while($typ = $fssnewgoal.ObjectTypes->[#i]) {
if ($typ == $objecttype)

{ break; }

#Hit++;
}
//
// if the specified type isn’t there, add it
//
if ($typ '= $objecttype) {

$fssnewgoal .ObjectTypes->[#i] = $objecttype;

//
// modify the other params associated with the object type
//

{
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$fssnewgoal .NumberOfObjectsMin->[#i] = $minobjects;
$fssnewgoal .NumberOfObjectsMax->[#i1] = $maxobjects;
$fssnewgoal .NumberOfObjects->[#i] = $expectedobjects;

//

// Call FSCSCapabilities.CreateGoalSettings(Goal-N’, Goal-N) to get
the next

// goal for FSSetting -- iterate until satisfied or give up (beware

// infinite loops) Note: we don’t iterate here, just give up.
//

// The function used is CreateGoal instead of CreateGoalSettingy
// because the CreateGoalSettings method takes arrays
// as parameters and we only want to pass single-entry arrays
// The implementation details are left to the client.
CreateGoal ($capability, $fssnewgoal, $fssgoal2);
if ($fssgoal2.ActualFileSystemType 1= $filesystemtype) {
$job = NULL;
return;
}
// Since this may increase the size ofcthe file system it is necesgary
to
// pass in a new extent or a newlogical disk or a pool that car
provide
// the storage.
//
// call ModifyFileSyStem (management of $job and any CIM_Error not
// shown)
//
$fsconfigurator .ModifyFileSystem(
NULL, // Keep the old element name for the
filesystem
$job, // return Job if created
$fssgoal?2, // Goal setting
$fs, // filesystem
NULL, // Don”t add any logicaldisks
NULL, // No storage pools
NULL, // No LogicalDisk settings
NI #F+No—tb—stzes
NULL, // No File server for local access
NULL, // No Local access point name
NULL, // No Local access setting
NULL, // Default in use option
NULL, // Default wait time

):

return $fs;

}

11.6.5 Delete a FileSystem and return underlying StorageExtent
//
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// DESCRIPTION
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// Goal: Delete a filesystem and return underlying LogicalDisk

//

// PRE-EXISTING CONDITIONS AND ASSUMPTIONS

// 1. The ComputerSystem host of the FileSystemConfigurationService
// is also the host of the created LocalFileSystem.

// 2. The filesystem is built on a single LogicalDisk

// 3. The LogicalDisk is not automatically returned to a StoragePool
// but is left allocated to the NAS Server and available for use
// by a filesystem client.

// 4. No job is needed

//

// FUNCTION DeleteFileSystem

//  This function deletes a given LocalFileSystem and

// returns a reference to the LogicalDisk on which it\resided

// INPUT Parameters:

//  fs: A reference to the LocalFileSystem.

// OUTPUT Parameters:

// disk: A reference to the LogicalDisk is.returned.

// RESULT:

//  Success or Failure

// NOTES

// 1. This recipe does not show _hew to clean up any local access

// or file shares that may,have been set up for accessing the

// filesystem.

// 2. To “wipe” or zero out the filesystem, the client must either
// use client-level -operations over a filesystem or FileShare

// prior to deleting the filesystem, or by vendor-specific

// operations en’/the LogicalDisk after deleting the filesystem
//

{

/7

sub DeletekileSystem(IN REF CIM_FileSystem $fs, OUT REF CIM_LogicalDi

$disk)

7/ Get underlying LogicalDisk using ResidesOnExtent association

// In SMI-S 1.2. we assume that there will be exactly one

//

$disks->[] = Associators($fs,

“CIM_ResidesOnExtent”,
“CIM_LogicalDisk™,
“Dependent”,
“Antecedent)->[0];

if ($disks->[] == null || $disks->[]-length == 0) {

}

$disk = $disks->[0];

//

// No LogicalDisk found -- error
$disk = NULL;
return;
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// Get the NAS Server of the Ffilesystem using

// a HostedFileSystem association. There should be

// exactly one filesystem host.

$hosts->[] = Associators($fs,
“CIM_HostedFileSystem”,
“CIM_ComputerSystem”,
“Antecedent”,
“Dependent”);

if ($hosts->[] == null || $hosts->[].length == 0) {

// No ComputerSystem found -- error

$disk = NULL;
return;

}
$hostsystem= $hosts->[0];

//

// Get the FileSystemConfigurationService of the NAS server usiig

// a HostedService association

//

$fsconfigurators->[] = Associators($hostsystem,
“CIM_HastedService”,
“CIW FileSystemConfigurationServige”,
“Antecedent”,
“Dependent”);

if ($fsconfigurators->[] ==>null || $fsconfigurators->[].length == 0)

£
// No FileSystemConfigurationService found -- error
$fs = NULL;
$job = NULL;
return;

}

$fsconfigurator = $fsconfigurators->[0];

//

//.-Call DeleteFileSystem(FS) (error checking not shown)
7/

$fsconfigurator._DeleteFileSystem($job, $fs);

return;

11.6.6 Make a FileSystem Locally Accessible from a File Server ComputerSystem

//
//
//
//
//
//
//
//

DESCRIPTION
GOAL: Get a LocallyAccessibleFileSystemCapabilities from a
filesystem host that is dependent on a specific file server
and supports the properties specified in the array
parameter $propertynames[]-

PRE-EXISTING CONDITIONS AND ASSUMPTIONS
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// 1. The ComputerSystem host of the FileSystemConfigurationService

// will also be the host of any LocalFileSystem that will be
// made locally accessible using a capabilities element.
//

// FUNCTION GetLocallyAccessibleFileSystemCapabilities

//  This function takes a filesystem host ComputerSystem and
// gets a capabilities element for making a filesystem
// locally accessible on a file server ComputerSystem.
// INPUT Parameters:

// hostsystem: A reference to the ComputerSystem that hosts

// filesystems.

//  fileserver: A reference to the Ffile server ComputerSystem (that
// provides local access to filesystems.

// propertynames: An array of property names that the capabilitieg
// element should support.

// OUTPUT Parameters:
// allcapabilities: An array of references to the ,capabilities

// for local access on the file server.
// RESULT:

// Success or Failure

// NOTES

// 1.

sub GetLocallyAccessibleFileSystemCapabilities(
IN REF CIM_ComputerSystem $hostsystem,
IN REF CIM_ComputekSystem $fileserver,
IN String $propertynames[],

OUT REF SNIA_LocallyAccessibleFileSystemCapabilities
$allcapabilities[])

//

// Get the FileSystemConfigurationService from the ComputerSyste

// _$hostsystem via the HostedService association

/7

$fsconfigurators->[] = Associators($hostsystenm,
“CIM_HostedService”,
“CIM_FileSystemConfigurationServige”,

=

“Antecedent”,

“Dependent’);

#i1 = 0;

#k = 0; // the index for $allcapabilities.

while ($fsconfigurator = $fsconfigurators->[#i]) {
#Hi++;
//

// Find LocallyAccessibleFileSystemCapabilities that supports the
// File server using ElementCapabilities association from
// FSConfigurationService.

// 1f client does not care about the file server ($fileserver =
NULL),

// return all the LocallyAccessibleFileSystemCapabilities that
// are associated to the FileSystemConfigurationService
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// There is one and only one
LocallyAccessibleFileSystemCapabilities

// for each server+FileSystemConfigurationService pair.

// The SupportedProperties property lists the supported setting

// properties.

//

$capabilities->[] = Associators($fsconfigurator,
“CIM_ElementCapabilities”,

“SNIA_LocallyAccessibleFileSystemCapabilities

33

“ManagedElement”,
“Capabilities”);
// Skip to next if empty
it ($capabilities->[] == NULL ||$capabilities->[]YTength ==|0)

continue;
#j = 0;
while($capability = $capabilities->[#j]) {
#Hj++;
ifT (propertyname == NULL || propertyname == ““ ||

Contains($capability.SupportedProperties, propertynamg)) {
// IT the server is null “then skip the next step
if ($server 1= NULL){

$capservers[].=¥Associators($capability,
“SNIA_ScopedCapability”,
“CIM_ComputerSystemT,
“Dependent”,
“Antecedent™);

iT~($capservers == NULL || $capservers->[].length !=
111
$server 1= $capservers->[0])
continue;
}
$allcapabilities->[#k] = $capability;
#k++;
}
}
}
return;

11.6.7 Get the Local Access Setting for a FileSystem on a File Server ComputerSystem

//
//
//
//
//
//
//
//
//

DESCRIPTION
GOAL: Get a LocallyAccessibleFileSystemSetting from a
filesystem host that is dependent on a specific file server

PRE-EXISTING CONDITIONS AND ASSUMPTIONS
1. The ComputerSystem host of the FileSystemConfigurationService
will also be the host of any LocalFileSystem that will be
made locally accessible using a capabilities element.
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// FUNCTION GetLocallyAccessibleFileSystemSetting

//  This function takes a filesystem host ComputerSystem and

// gets a capabilities element for making a filesystem

// locally accessible on a file server ComputerSystem.

// INPUT Parameters:

//  fTilesystem: A reference to the LocalFileSystem that is to

// be made locally accessible from a file server.

//  Tileserver: A reference to the file server ComputerSystem that

// provides local access to filesystems.

// OUTPUT Parameters:

// setting: An embedded instance of a
LocallyAccessibleFileSystemSetting

// that supports making the filesystem locally accessible!

// RESULT:

//  Success or Failure

// NOTES

// 1.

sub GetLocallyAccessibleFileSystemSetting(

IN REF CIM_FileSystem $filesystenm,
IN REF CIM_ComputerSystem ($Ffileserver,

OUT String(“SNIA_LocallyAccessibleFileSystemSetting”)
$setting)

// Does this fileserver have."ocal access to this filesystem
// -- if not, there is(no setting!
$localaccess->[] = ReferenceNames($filesystem,
“SNIA_LocalAccessAvailable™,
“FileSystem™);
ifT ($localaccess->[] == NULL ]| $localaccess->[]-.length == 0)
return;

//
//-Get all the LocallyAccessibleFileSystemSettings
// .associated with the CIM_FileSystem (via ElementSettingData
7/
$assoc = References($filesystem,
“CIM_ElementSettingbata”,
“ManagedElement™);

if ($assoc->[] == NULL || $assoc->[]-length == 0) {
// This is an ERROR but for now we return with no results
return;

#1 = 0;
while ($assoc->[#i] !'= NULL) {
if ($assoc->[#i]-1sCurrent) {
// Is this scoped to the fileserver?
$servers = Associators($assoc->[#i].SettingData,
“CIM_ScopedSetting”,
“CIM_ComputerSystem”,
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“Dependent”,
“Antecedent™);

if ($servers->[] = NULL && $servers->[].length = 0 &&
$servers->[0] == $fileserver) {

$setting = Getlnstance($assoc->[#1].SettingData);
return;

#i++;

}
$setting = NULL;

EXPERIMENTAL

11.6.B Filesystem Manipulation Supported Capabilities Patterns

Tablg 138, “Filesystem Manipulation Supported Capabilities Patterns” lists the patterns that are
formally recognized by this version of the specification for determining capabilities of vgrious
NAS jmplementations:

Table 138 - Filesystem Manipulation SupportedCapabilities Patterns

Supported Supported Supported Initial
ActualFileSystem Synchronous Asynchronous Availability
Types Methods Methods
Any none none none

CreateFileSystem;
DeleteFileSystem,
Any ModifyFileSystem, none Any
CreateGoalSettings,
GetRequiredStorageSizes

CreateFileSystem,
DeleteFileSystem, Any
ModifyFileSystem

CreateGoalSettings,

Any GetRequiredStorageSizes
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11.7

CIM Elements

11.7.1 General
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Table 139 describes the CIM elements for Filesystem Manipulation.

Table 139 - CIM Elements for Filesystem Manipulation

Element Name

Requirement

Description

11.7.2 CIM_Dependency (Uses Directory Services From)

Conditional

Conditional requirement: Required if
LocalFileSystem.DirectoryServiceUsage is
either 'Required' or 'Optional’. Associates a

Computersystem that Inaicates a diregtory
service that supports the dependent
LocalFileSystem.

11.7.9
Capal

CIM_ElementCapabilities (FS Configuration
ilities)

Mandatory

In this subprofile, associatés, the Filesystem
Configuration Service to.the Capabiliti¢s
element that represents-the capabilitiep that
it supports.

11.7.4

CIM_ElementCapabilities (Local Access

Configuration Capabilities)

Conditional

Conditional requifement: Required if
FileSystemE€onfigurationCapabilities.LpcalA
ccessihjilitySupport is either ‘Local Accgss
Required, Defaulted' or 'Local Access
Required, Not Defaulted'.

In this subprofile, associates the Filesystem
Configuration Service to the Capabiliti¢s
instance that represents the capabilitigs for
Local Access that it supports.

11.7.9

CIM_ElementCapabilities (Non-Default)

Optional

In this subprofile, associates the Filesystem
Configuration Service to the

FileSystemCapabilities elements that
represent all the types of filesystems thpt are
not the default type of file system and can be
configured.

11.7.4

CIM_ElementSettingData (Attached to Eilesystem)

Optional

Associates a FileSystemSetting elemept to a
LocalFileSystem. One of these associgtion
elements is created by CreateFileSystem
when the LocalFileSystem is first creafed.

The profile does not specify how other|
instances of this association may be
surfaced by the implementation.

11.7.%

CIM_ElementSettingData (Local Access Required)

Conditional

Conditional requirement: Required if
FileSystemConfigurationCapabilities.LpcalA
ccessibilitySupport is either ‘Local Accgss
Required, Defaulted' or ‘Local Access
Required, Not Defaulted'. Associates g
LocalFileSystem and the

tocattyAccessibleFiteSystemSettimg—

elements.

11.7.8 CIM_HostedDependency (Attached to File System)

Conditional

Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitionReq
uired=true. Associates a Local Access
configuration setting to the file server
ComputerSystem that provides the
operational scope for its functionality.
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Table 139 - CIM Elements for Filesystem Manipulation

Element Name

Requirement

Description

11.7.9 CIM_HostedDependency (Predefined Capabilities)

Conditional

Conditional requirement: Required if
FileSystemConfigurationCapabilities.LocalA
ccessibilitySupport is either ‘Local Access
Required, Defaulted' or 'Local Access
Required, Not Defaulted’. Associates a
Local Access Capabilities to the File Server
that provides the operational scope for its
functionality. All of the Settings associated to

the referenced Capabilities element shall be
crn:‘\nr{ by the same File Server

ComputerSystem. This scoping allows|the
CreateGoalSetting method of the
Capabilities element to knowwhich Filp
Server provides the scoperfor any Gogl
element that it creates,

11.7.30 CIM_HostedDependency (Predefined Setting)

Optional

Associates a predefined
SNIA_LocallyAccessibleFileSystemSe}ting
to the file server/€omputerSystem tha
provides the operational scope for its
functionality’

11.7.31 CIM_HostedFileSystem

Mandatory

Assoeiates a LocalFileSystem to the
ComputerSystem that hosts it.

11.7.32 CIM_HostedService

Mandatory

In this subprofile, associates the Filesystem
Configuration Service to the hosting
ComputerSystem. This is expected to e the
top-level ComputerSystem of the pareft
Filesystem Profile.

11.7.13 SNIA_ElementCapabilities (Default)

Optional

This entry represents the single defaulf
FileSystemCapabilities element for the
Filesystem Configuration Service.

11.7.34 SNIA_FileSystemCapabilities

Mandatory

This element represents the Capabilitigs of
the Filesystem Configuration Service fpr
managing Filesystems. The Service cgn be
associated with multiple
FileSystemCapabilities elements, one per
ActualFileSystemType property value.|For
each value that is in the array property
FileSystenConfigurationCapabilities. Sfipport
edActualFileSystemTypes, there will bp
exactly one corresponding
FileSystemCapabilities element with the
matching ActualFileSystemType propdrty.

1%

11.7.35 SNJA “EileSystemConfigurationCapabilities

Mandatory

This element represents the managenient
Capabilities of the Filesystem Configutjation
Service.

11.7.16 SNIA_FileSystemConfigurationService

Mandatory

The Filesystem Configuration Service
provides the methods to manipulate file
systems.

11.7.17 SNIA_FileSystemSetting (Attached to
FileSystem)

Optional

This element represents the configuration
settings of a LocalFileSystem. One instance
of this class is created by the
CreateFileSystem extrinsic method when
the LocalFileSystem was created.

This profile does not specify how other
instances of this class might be created.
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Table 139 - CIM Elements for Filesystem Manipulation

Element Name

Requirement

Description

11.7.18 SNIA_FileSystemSetting (Predefined FS
Settings)

Optional

This element represents sample
configuration settings usable for creating or
modifying a LocalFileSystem. It represents
"predefined" settings supported by the
FileSystemConfigurationService and is
associated with a FileSystemCapabilities
element by a SettingsDefineCapabilities
association. The
FileSystemSetting.ActualFileSystemType

nroperty shall snecify the same value as the
Lame e 1 Y

associated
FileSystemCapabilities.ActualFileSystemTy
pe property.

11.7.1

9 SNIA_LocalAccessAvailable

Conditional

Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitionReq
uired=true. Associdtes'a LocalFileSystem to
a File Server Computer System that can
export files or directories as shares.

11.7.4

0 SNIA_LocalFileSystem

Mandatory

Represents.a LocalFileSystem hosted|by
and made available through a

ComputerSystem (usually the top-leve)
ComputerSystem of a Filesystem Proffle).

11.7.4

1 SNIA_LocallyAccessibleFileSystemCapabilities

Conditional

Conditional requirement: Required if
FileSystemConfigurationCapabilities.LpcalA
ccessibilitySupport is either ‘Local Accgss
Required, Defaulted' or ‘Local Access
Required, Not Defaulted'. The elemen{
represents the Local Access configuration
Capabilities of the File System Configufation
Service. This class provides a
CreateGoalSettings method that will refurn a
SNIA_LocallyAccessibleFileSystemSe}ting
element as an Embedddinstance that may
be used for making a filesystem locally
accessible to a file server ComputerSylstem
(by the methods CreateFileSystem and
ModifyFileSystem). Since the returned
EmbeddedInstance setting element is pn
instance of a ScopedSetting class, it stall be
associated with a ComputerSystem via
ScopedSettingData when it is instantigted.

11.7.4

2 SNIA_LocallyAccessibleFileSystemSetting

Conditional

Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitiohReq
uired=true. This element represents thp
configuration settings of a LocalFileSystem

that has a contained file or directory that has
been made locally accessible from a file

server ComputerSystem. This Setting
provides further details on the functionality
supported and the parameters of that
functionality when locally accessible.

11.7.23 SNIA_SettingsDefineCapabilities (Predefined FS
Settings)

Optional

These Setting elements provide detailed
information about the FileSystemSettings
supported by the associated
FileSystemCapabilities element.
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Table 139 - CIM Elements for Filesystem Manipulation
Element Name Requirement Description
11.7.24 SNIA_SettingsDefineCapabilities (Predefined Conditional Conditional requirement: Required if
Local Access Settings) FileSystemConfigurationCapabilities.LocalA

Required, Defaulted' or 'Local Access
Required, Not Defaulted'. The Setting
elements that are associated to this
Capabilities element are scoped to the

ccessibilitySupport is either ‘Local Access

File

Server ComputerSystem that provides the
operational context for local access.
SELELCT * FROM CIM_InstCreation WHERE Mandatory CQL - Creation of a LocalFileSystem
Sourcelnstance ISA SNIA_LocalFileSystem element.
SELELCT * FROM CIM_InstModification WHERE Mandatory Modification of a LocalFileSystem element.
Sourcelnstance ISA SNIA_LocalFileSystem

11.7.p CIM_Dependency (Uses Directory Services From)
Crealed By: Extrinsic: CreateFileSystem
Modified By: Extrinsic: ModifyFileSystem
Deleted By: Extrinsic: DeleteFileSystem
Requfirement: Required if LocalFileSystem.DirectoryServicelUsage is either 'Required’ or
'Optignal’.
Tablg 140 describes class CIM_Dependency (Uses Directory Services From).

Table 140 - SMI Referenced Properties/Methods for CIM_Dependency

(Uses Directory Services From)

Ploperties Requirement Description and Notes

Antecedent Mandatory The ComputerSystem that indicates the directory
service(s) that support user, group and other security
principal identities for a filesystem.

Dependent Mandatory The LocalFileSystem whose use of user, group, and
other security principal identities is supported by the
antecedent ComputerSystem.

11.7.B CIM_ElementCapabilities (FS Configuration Capabilities)
Creafed By: Static
Modified Bys Static

DeIetIed By: Static

Requ

irement: Mandatory.

Table 141 describes class CIM_ElementCapabilities (FS Configuration Capabilities).

Table 141 - SMI Referenced Properties/Methods for CIM_ElementCapabilities
(FS Configuration Capabilities)

Properties Requirement Description and Notes

ManagedElement Mandatory The Filesystem Configuration Service.

Capabilities Mandatory The Filesystem Configuration Capabilities element.
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11.7.4 CIM_ElementCapabilities (Local Access Configuration Capabilities)

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Required if FileSystemConfigurationCapabilities.LocalAccessibilitySupport is

either 'Local Access Required, Defaulted' or 'Local Access Required, Not Defaulted'.
Table 142 describes class CIM_ElementCapabilities (Local Access Configuration Capabilities).

Table 142 - SMI Referenced Properties/Methods for CIM_ElementCapabilities
(Local Access Configuration Capabilities)

Plloperties Requirement Description and Notes
MpnagedElement Mandatory The Filesystem Configuration Service.
Capabilities Mandatory The Filesystem Configuration Capahilities element.

11.7.p CIM_ElementCapabilities (Non-Default)

Creafed By: Static
Modified By: Static
Deleted By: Static
Reqtﬂierement: Optional.

Tablg 143 describes class CIM_ElementCapabilities (Non-Default).

Table 143 - SMI Referenced Properties/Metitads for CIM_ElementCapabilities (Non-Defaglt)

Plloperties Requirement Description and Notes
Capabilities Mandatory
MpnagedElement Mandatory

11.7.p CIM_ElementSettingData (Attached to Filesystem)

Crealed By: Extrinsic;(CreateFileSystem
Modified By: Extrinsie: ModifyFileSystem
Deleted By: Extrinsic: DeleteFileSystem
Reqtjrrement: Optional.

Tablg 144 describes class CIM_ElementSettingData (Attached to Filesystem).

Table 144 - SMI Referenced Properties/Methods for CIM_ElementSettingData
(Attached to Filesystem)

Properties Requirement Description and Notes
ManagedElement Mandatory The LocalFileSystem element representing a filesystem.
SettingData Mandatory The configuration of the LocalFileSystem.

11.7.7 CIM_ElementSettingData (Local Access Required)
Created By: Extrinsic: CreateFileSystem
Modified By: Extrinsic: ModifyFileSystem
Deleted By: Extrinsic: DeleteFileSystem
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Requirement: Required if FileSystemConfigurationCapabilities.LocalAccessibilitySupport is
either 'Local Access Required, Defaulted' or 'Local Access Required, Not Defaulted'.
Table 145 describes class CIM_ElementSettingData (Local Access Required).

Table 145 - SMI Referenced Properties/Methods for CIM_ElementSettingData
(Local Access Required)

Properties Requirement Description and Notes

ManagedElement Mandatory The LocalFileSystem that is being made locally
accessible.

Se¢ttingData Mandatory The local access settings of the LocalFileSystem,
specified on creation or modification.

11.7.8 CIM_HostedDependency (Attached to File System)

Created By: Extrinsic: CreateFileSystem

Modified By: Extrinsic: ModifyFileSystem

Delet|ed By: Extrinsic: DeleteFileSystem

Reqgulirement: Required if LocalFileSystem.LocalAccessDefinitionRequired=true.

Tablg 146 describes class CIM_HostedDependency (Attached to File System).

Table 146 - SMI Referenced Properties/Methads for CIM_HostedDependency
(Attached to File.System)

Plloperties Requirement Description and Notes

Antecedent Mandatory The Scoping File Server ComputerSystem.

Degpendent Mandatory The Local Access Setting that is scoped by the file server
ComputerSystem.

11.7.p CIM_HostedDependency (Predefined Capabilities)

Creafed By: Static

Modified By: Static

Deletled By: Static
i

Requlirement: Required if FileSystemConfigurationCapabilities.LocalAccessibilitySupport fis
eithef 'Local Ac¢€ss Required, Defaulted' or 'Local Access Required, Not Defaulted'.

Tablg 147-describes class CIM_HostedDependency (Predefined Capabilities).

Table 147 - SMI Referenced Properties/Methods for CIM_HostedDependency
(Predefined Capabilities)

Properties Requirement Description and Notes

Antecedent Mandatory The Scoping file server ComputerSystem.

Dependent Mandatory The SNIA_LocallyAccessibleFileSystemCapabilities that
is scoped by the file server ComputerSystem.

11.7.10CIM_HostedDependency (Predefined Setting)
Created By: Static
Modified By: Static
Deleted By: Static
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Requirement: Optional.
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Table 148 describes class CIM_HostedDependency (Predefined Setting).

Table 148 - SMI Referenced Properties/Methods for CIM_HostedDependency
(Predefined Setting)

Properties Requirement Description and Notes

Antecedent Mandatory The Scoping file server ComputerSystem.

Dependent Mandatory The Local Access Setting that is scoped by the file server
CUI T I'JbltCl SyOtCI LD}

11.7.L1CIM_HostedFileSystem

Crealed By: Extrinsic: CreateFileSystem
Modified By: Extrinsic: ModifyFileSystem
Delet|ed By: Extrinsic: DeleteFileSystem

Requlirement: Mandatory.

Tablg 149 describes class CIM_HostedFileSystem.

Table 149 - SMI Referenced Properties/Methods for 'CIM_HostedFileSystem

Ploperties Requirement Description and Notes

GfoupComponent Mandatory The'‘ComputerSystem that hosts a LocalFileSystem. The
Dedicated property shall be one of 24 (NAS Head), 25
(SC NAS), 16 (File Server).

PartComponent Mandatory The hosted filesystem.

11.7.12CIM_HostedService

Creafed By: Static
Modified By: Static
Deleted By: Static
Requrement: Mandatory.

Tablg 150 descfibes class CIM_HostedService.

Table 150 - SMI Referenced Properties/Methods for CIM_HostedService

Pllopetties Requirement Description and Notes
Dependent Mandatory The Filesystem Configuration Service.
Antecedent Mandatory The hosting ComputerSystem. This can be the top level

system or a component ComputerSystem of the Multiple
Computer System profile.

11.7.13SNIA_ElementCapabilities (Default)

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Optional.
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Table 151 describes class SNIA_ElementCapabilities (Default).

Table 151 - SMI Referenced Properties/Methods for SNIA_ElementCapabilities (Default)

Properties Requirement Description and Notes
Characteristics Optional

Capabilities Mandatory

ManagedElement Mandatory

STty

11.7. 14SMNA—FiteSystemCapabitities

— T
Creatled By: Static
Modified By: Static
Deleted By: Static
Requrrement: Mandatory.

Tablg 152 describes class SNIA_FileSystemCapabilities.

Table 152 - SMI Referenced Properties/Methods for SNIA [FileSystemCapabilities

o

operties

Requirement

Description and Notés

nptancelD

Mandatory

An opague,, unique id for the FileSystemCapabilities
elementof ‘a Filesystem Configuration Service.

ElementName

Mandatory

A user-friendly name for this Capabilities element.

AgtualFileSystemType

Mandatory

This identifies the type of filesystem that this
FileSystemCapabilities represents.

SlipportedProperties

Mandatory

This is the list of configuration properties (of
FileSystemSetting) that are supported for specification §
creation time by this FileSystemCapabilities element.

=3

CreateGoalSettings()

Mandatory

This extrinsic method supports the creation of a set of
FileSystemSettings that is a supported variant of an arrgy
of FileSystemSettings passed in as an embedded IN
parameter. The method returns the supported
FileSystemSetting in an array of embedded OUT
parameters. This profile only supports arrays with a
single entry.

GgtRequiredStorageSize()

Optional

This extrinsic method supports determining the storage
space requirements for a filesystem specified by the
combination of a FileSystemSetting and a
StorageSetting. The StorageSetting specifies the
required redundancy, multiple Logical Disk usage, and
other storage mapping considerations, while the

EileGuat O ok £ £ Liaat Lisa £ H
eSSy StemoStttmygtranSrormsS -ttt guaity=oT=SeTvice

specifications to storage resource requirements.

11.7.15SNIA_FileSystemConfigurationCapabilities

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

Requirement: Mandatory.

ISO/IEC 24775-5:2014 © ISO/IEC 2014
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Table 153 describes class SNIA_FileSystemConfigurationCapabilities.

Table 153 - SMI Referenced Properties/Methods for SNIA_FileSystemConfigurationCapabilities

Properties Requirement Description and Notes

InstancelD Mandatory An opaque, unique id for this element representing the
capabilities of a Filesystem Configuration Service.

ElementName Mandatory A user-friendly name for this Capabilities element.

SupportedActualFileSystemTypes Mandatory The Service can be associated with multiple Capabilities
elements, one per ActualFileSystemType property value.
This property lists all of the supported
ActualFileSystemTypes. Each entry in this array, sI']aII
have exactly one corresponding FileSystemCapablilities
element with that entry as the value of the
ActualFileSystemType property.

SuppgrtedSynchronousMethods Mandatory The Service supports a number of, extrinsic methods.
This property identifies the onesithat can be called
synchronously. A supported method shall be listed |n this
property or in the SupportedAsynchronousMethods
property or both.

SuppqrtedAsynchronousMethods Mandatory The Service supportsta number of extrinsic methods.
This property identifies the ones that can be called
asynchronously.”A supported method shall be listeql in
this property.or in the SupportedSynchronousMethpds
property orboth.

InitialAvailability Mandatory This\property represents the state of availability of &
LocalFileSystem on initial creation using the
FileSystemConfigurationService associated with th
Capabilities element.

7]



https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

-220- ISO/IEC 24775-5:2014 © ISO/IEC 2014

Table 153 - SMI Referenced Properties/Methods for SNIA_FileSystemConfigurationCapabilities

Properties Requirement Description and Notes

LocalAccessibilitySupport Optional This specifies whether a LocalFileSystem created or
modified by this FileSystemConfigurationService needs
to be made locally accessible at a local access point
before a file server ComputerSystem can make it
available to operational clients or for export as a share.
This is typical of some NAS and filesystem
implementations. If not specified, the default is "Local
Access Not Required".

BlockStorageCreationSupport Optional BlockStorageCreationSupport is an ordered array of
enumerated values that place a number of restrigtigns on
the use of parameters for CreateFileSystem and
ModifyFileSystem.

1) The first entry is an enumerated valuejthat speciffies if
an already existing LogicalDIsk may/be used. This fis
either required, optional, or not allowed. "Not Allowgd"

indicates that the Pools and ExtentSettings paramgters
shall be used to create LodicalDisk(s) for this filesygtem
and the InExtents parameter shall be NULL. "Optiopal”

indicates that either the' Pools and ExtentSettings
parameters or the-InExtents parameter should be
specified, but pot.both. "Required" indicates that thp
InExtents parameter may be specified and the Pools and
ExtentSettings parameters shall be NULL.

2) (optional) An integer that specifies an upper limitfto the
number of StorageElements that can be specified, gither
as InExtents parameters or as Pools and ExtentSeftings.

3) (optional) An integer that specifies the number of
distinct pools that the Pools parameters can specify.
Zero, if Pools is not supported or if there is no limit, and a
specific number if there is a limit. In practice we expect

that the value will be either zero or one.

4) (optional) A boolean value, represented by '0' foll false
and '1' for true, that indicates whether an entry in the
ExtentSettings array parameter can be NULL (indidating
that a default setting is to be used).
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Table 153 - SMI Referenced Properties/Methods for SNIA_FileSystemConfigurationCapabilities

Properties Requirement Description and Notes

DirectoryServerParameterSupported Optional This enumeration indicates support for the
DirectoryServer parameter to the extrinsic method
FileSystemConfigurationService.CreateFileSystem().
The options are:

‘Not Used' indicates that the filesystem does not support
security principal information associated with filesystem

objects. The LocalFileSystem will not be associated to a
DirectoryServer.

'Suppultcdl ;I |d;\.’c\tco that thC fI:COyOtCI L} Olal'J'JUItO =) \.,Urlty
principal information associated with filesystem ohjects.
The LocalFileSystem will be associated to a-directqry
server ComputerSystem. And the DirectofyServer
parameter of CreateFileSystem is required.’If it is rjot
specified, it will be defaulted to the FileServer parameter
in the same call. If the FileServer’/parameter is also not
specified, the DirectoryServerparameter will be defaulted
to the host of the FileSystemConfigurationService.

'Supported, Defaulted.to.FileServer' indicates that the
filesystem supports s&curity principal information
associated with filésystem objects. The LocalFileSystem
will be associatedto a directory server ComputerSyjstem.
The DirectoryServer parameter of CreateFileSystem is
NOT supported, but is automatically defaulted to thie
FileServer parameter of the same call. If the FileS¢rver
parameter is not specified, the DirectoryServer
parameter will be defaulted to the host of the
FileSystemConfigurationService.

'Supported, Defaulted to FileSystem host' indicateq that
the filesystem supports security principal informatign
associated with filesystem objects. The LocalFileSystem
will be associated to a directory server ComputerSyjstem.
The DirectoryServer parameter of CreateFileSystem is

NOT supported, but is automatically defaulted to the¢ host
of the FileSystem created by CreateFileSystem().

11.7.16SNIA_FileSystemConfigurationService
Creatled By: Static

Modified By: Static

Deleted By: Static

Requrrement: Mandatory.

Tablg 154-describes class SNIA_FileSystemConfigurationService.

Table 154 - SMI Referenced Properties/Methods for SNIA_FileSystemConfigurationService

Properties Requirement Description and Notes

ElementName Mandatory A user-friendly name for this Service.

SystemCreationClassName Mandatory The CIM Class name of the ComputerSystem hosting the
Service.

SystemName Mandatory The Name property of the ComputerSystem hosting the
Service.

CreationClassName Mandatory The CIM Class name of the Service.

Name Mandatory The unique name of the Service.
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Table 154 - SMI Referenced Properties/Methods for SNIA_FileSystemConfigurationService

Properties

Requirement

Description and Notes

CreateFileSystem()

Mandatory

Creates a LocalFileSystem as specified by parameters
and Capabilities of the service and returns a reference to
it. If appropriate and supported, a Job may be created
and a reference to the Job will be returned.

ModifyFileSystem()

Optional

Modifies a LocalFileSystem indicated by a reference and
as specified by reference parameters and Capabilities of
the service. If appropriate and supported, a Job may be

ISO/IEC 24775-5:2014 © ISO/IEC 2014

created and a reference to the Job will be returned.

g

bleteFileSystem()

Mandatory

Deletes a LocalFileSystem indicated by reference. If
appropriate and supported, a Job may be createdjand
reference to the Job will be returned.

11.7.L7SNIA_FileSystemSetting (Attached to FileSystem)

Created By: Extrinsic: CreateFileSystem

Modified By: Extrinsic: ModifyFileSystem

Delet|ed By: Extrinsic: DeleteFileSystem

Requjirement: Optional.

Tablg 155 describes class SNIA_FileSystemSetting (Attached to FileSystem).

Table 155 - SMI Referenced Properties/Methads for SNIA_FileSystemSetting
(Attached to FileSystem)

Propefties Requirement Description and Notes

Instan¢elD Mandatory An opaque, unique id for a FileSystemSetting element.

ElemeptName Mandatory A client defined user-friendly name for this
FileSystemSetting element.

ActualFileSystemType Mandatory This identifies the type of filesystem that this
FileSystemSetting represents.

DataExtentsSharing Optional This allows the creation of data blocks (or storage
extents) that are shared between files.

CopyTprget Optional This specifies if support should be provided for usipg the
created filesystem as a target of a Copy operation

FilenameCaseAttribdtes Mandatory This specifies the support provided for using uppef and
lower case characters in a filename.

Objectflypes Mandatory This is an array that specifies the different types o
objects that this filesystem may be used to providg and
provides further details in corresponding entries infother
attributes.

NumberOfObjectsMin Optional This is an array that specifies the minimum number of
objects of the type specified by the corresponding entry
in ObjectTypes[] that will be supportable by the
LocalFileSystem configured by this FileSystemSetting
element.

NumberOfObjectsMax Optional This is an array that specifies the maximum number of
objects of the type specified by the corresponding entry
in ObjectTypes[] that can be supported by the
LocalFileSystem configured by this FileSystemSetting
element.

NumberOfObjects Optional This is an array that specifies the expected number of
objects of the type specified by the corresponding entry
in ObjectTypes][].
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Table 155 - SMI Referenced Properties/Methods for SNIA_FileSystemSetting
(Attached to FileSystem)

Properties

Requirement

Description and Notes

ObjectSize

Optional

This is an array that specifies the expected size of

a

typical object of the type specified by the corresponding

entry in ObjectTypes[].

ObjectSizeMin

Optional

This is an array that specifies the minimum size of
object of the type specified by the corresponding e
ObjectTypes[] that will be supported by the

an
ntry in

LocalFileSystem configured by this FileSystemSetting

element

Object

SizeMax

Optional

This is an array that specifies the maximum size’o
object of the type specified by the corresponding ¢
ObjectTypes][] that can be supported by the
LocalFileSystem configured by this, FileSystemSef]
element.

an
ntry in

fing

Filenal

IneStreamFormats

Optional

This is an array that specifies'the stream formats
UTF-8) supported for filenames by the LocalFileSy
configured by this FileSystemSetting element.

e.g.,
stem

Filenal

neFormats

Optional

This is an array that specifies the formats (e.g. DO
names) supported.for filenames by the LocalFileS
configured by this FileSystemSetting element.

S 8.3
stem

Filena

neLengthMax

Optional

This specifies the maximum length of a filename t}
be supported by the FileSystem configured by this
FileSystemSetting element.

at will

Filenal

neReservedCharacterSet

Optional

This string or character array specifies the charact
reserved (i.e., not allowed) for use in filenames thg
be required by the FileSystem configured by this
FileSystemSetting element.

ers
t will

Suppo|

tedLockingSemantics

Optional

This array specifies the set of file access/locking
semantics supported by the FileSystem configured
this FileSystemSetting element.

by

Suppo|

tedAuthorizationProtocols

Optional

This array specifies the kind of file authorization prd
supported by the FileSystem configured by this
FileSystemSetting element.

tocols

Suppo|

tedAuthenticationProtocols

Optional

This array specifies the set of file authentication prd
that can be supported by the FileSystem configure
this FileSystemSetting element.

tocols
d by

11.7.

Crea

ed,By; Static

Modi

iedvBy: Static

18SNIA(FileSystemSetting (Predefined FS Settings)

Deleted By: Static

Requ

irement: Optional.
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Table 156 describes class SNIA_FileSystemSetting (Predefined FS Settings).

Table 156 - SMI Referenced Properties/Methods for SNIA_FileSystemSetting
(Predefined FS Settings)

Properties Requirement Description and Notes
InstancelD Mandatory An opaque, unigue id for this FileSystemSetting element.
ElementName Mandatory A provider supplied user-friendly name for this

FileSystemSetting element.

ActualFileSystemType Mandatory This identifies the type of filesystem that this

EileSvystemSetting represents. It shall match the
¥ =1

corresponding property of FileSystemCapabilities.

DataEktentsSharing Optional This allows the creation of data blocks (or-storage
extents) that are shared between files,

CopyTlarget Optional This specifies if support should be provided for using the
created filesystem as a target of a 'Copy operation.

FilenameCaseAttributes Mandatory This specifies the support provided for using upper and
lower case characters in asfilename.

Objec]Types Mandatory This is an array that specifies the different types of
objects that this filesystem may be used to provide|and

provides furthef details in corresponding entries in pther
attributes.

NumbprOfObjectsMin Optional This.iscan array that specifies the minimum numbef of

objects of the type specified by the corresponding gntry
IN{ObjectTypes[] that will be supportable by a
LocalFileSystem configured by this FileSystemSet{ing
element.

NumbprOfObjectsMax Optional This is an array that specifies the maximum numbgr of

objects of the type specified by the corresponding entry
in ObjectTypes[] that can be supported by a
LocalFileSystem configured by this FileSystemSet{ing
element.

NumbprOfObjects Optional This is an array that specifies the expected numbef of
objects of the type specified by the corresponding entry
in ObjectTypes[].

Objec|Size Optional This is an array that specifies the expected size of a
typical object of the type specified by the corresponding
entry in ObjectTypes]].

ObjectSizeMin Optional This is an array that specifies the minimum size of jan

object of the type specified by the corresponding eptry in
ObjectTypes[] that will be supportable by a
LocalFileSystem configured by this FileSystemSet{ing
element.

ObjectSizeMax Optional This is an array that specifies the maximum size of an
object of the type specified by the corresponding entry in
ObjectTypes[] that can be supported by a
LocalFileSystem configured by this FileSystemSetting
element.

FilenameStreamFormats Optional This is an array that specifies the stream formats (e.g.,
UTF-8) supported for filenames by a filesystem with this
setting.

FilenameFormats Optional This is an array that specifies the formats (e.g. DOS 8.3
names) supported for flenames by a filesystem with this
setting.

FilenameLengthMax Optional This specifies the maximum length of a filename
supported by a filesystem with this setting.
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Table 156 - SMI Referenced Properties/Methods for SNIA_FileSystemSetting
(Predefined FS Settings)

Properties Requirement Description and Notes

FilenameReservedCharacterSet Optional This string or character array specifies the characters
reserved (i.e., not allowed) for use in filenames that will
be required by a filesystem with this setting.

SupportedLockingSemantics Optional This array specifies the set of file access/locking
semantics supported by a filesystem with this setting.

SupportedAuthorizationProtocols Optional This array specifies the kind of file authorization protocols
supported by a filesystem with this setting.

SuppdrtedAuthenticationProtocols Optional This array specifies the kind of file authentication
protocols supported by a filesystem with this setting.

11.7.L19SNIA_LocalAccessAvailable

Created By: Extrinsic: CreateFileSystem
Modified By: Extrinsic: ModifyFileSystem
Deleted By: Extrinsic: DeleteFileSystem
Reqt]ierement: Required if LocalFileSystem.LocalAccessDefinitionRequired=true.

Tablg 157 describes class SNIA_LocalAccessAvailable.

Table 157 - SMI Referenced Properties/Methods\for SNIA_LocalAccessAvailable

i)

operties Requirement Description and Notes

LgcalAccessPoint Conditional Conditional requirement: Required if
LocalFileSystem.LocalAccessDefinitionRequired=true.
The name used by the file server to identify the
filesystem. Sometimes referred to as a mount-point. Fg
many UNIX-based systems, this will be a qualified full
pathname. For Windows systems this could also be thd
drive letter used for the LogicalDisk that the filesystem
resident on.

=

7]

FileSystem Mandatory The LocalFileSystem that is being made available to the
file server ComputerSystem.

FileServer Mandatory The file server ComputerSystem that will be able to
export shares from this LocalFileSystem.

11.7.pOSN]JAMocalFileSystem

The [folowing properties of LocalFileSystem are defined by the MOF, but the| way
LocalFileSystems are modeled has changed significantly. The setting/configuration properties
are not supported using these properties, and so all of them are "Not Supported”. The run-time
properties will be supported by a statistics/performance profile and that has yet to be defined.

Created By: Extrinsic: CreateFileSystem
Modified By: Extrinsic: ModifyFileSystem
Deleted By: Extrinsic: DeleteFileSystem
Requirement: Mandatory.
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Table 158 describes class SNIA_LocalFileSystem.

Table 158 - SMI Referenced Properties/Methods for SNIA_LocalFileSystem

Properties

Requirement

Description and Notes

LocalAccessDefinitionRequired

Mandatory

This boolean property indicates whether or not a
LocalFileSystem with this FileSystemSetting shall be
made locally accessible ("mounted") from a file server
ComputerSystem before it can be shared or otherwise
made available to operational clients.

PathNameSeparatorString

Mandatory

This indicates the string of characters used to separate

directory components of acanonically formatted path to a

file from the root of the filesystem. This string is expedted
to be specific to the ActualFileSystemType and.so.is
vendor/implementation dependent. However;by.
surfacing it we make it possible for a client.to parse a
pathname into the hierarchical sequence-of directoriefs
that compose it.

DirgctoryServiceUsage

Optional

This enumeration indicates whether the filesystem
supports security principal information and therefore
requires support from a file_.server that uses one or mpre
directory services. If the'filésystem requires such
support, there shall'be‘a concrete subclass of
Dependency beteen the LocalFileSystem element gnd
the specified file\server ComputerSystem. The valueg
supported by'this property are:

—

‘Not Used! indicates that the filesystem will not suppo|
seeQrity’principal information and so will not require
support from a directory service.

‘Optional' indicates that the filesystem may support
security principal information. If it does, it will require
support from a directory service and the Dependency
association described above shall exist.

'Required' indicates that the filesystem supports secu
principal information and will require support from a

directory service. The Dependency association described
above shall exist.

ty

CSCreationClassName

Mandatory

The CIM class name of the hosting ComputerSystem|

CSIName

Mandatory

The Name property of the hosting ComputerSystem.

CreptionClassName

=

Mandatory

The CIM class name of the this element.

Narhe

Mandatory

A unique name for this LocalFileSystem in the context of
the hosting ComputerSystem.

EndbledState

>

Optional

Current state of enablement of the LocalFileSystem.

OtherErdabledState

Optional

Vendor-specific state of the LocalFileSystem indicated by

EnabladStata =1 ("Othar'
=f t = othe-

TimeOfLastStateChange

Optional

A timestamp indicating when the state was last changed.

RequestedState

Optional

Not supported.

OperationalStatus

Mandatory

The current operational status of the LocalFileSystem.

Root

Optional

A path that specifies the "mount point" of the filesystem in
an unitary computer system that is both the host of the
filesystem and is the file server that makes it available.

BlockSize

Mandatory

The size of a block in bytes that the implementation used
as a fixed block size when creating this filesystem.

FileSystemSize

Mandatory

The total current size of the filesystem in blocks.

AvailableSpace

Mandatory

The space available currently in the filesystem in blocks.
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Table 158 - SMI Referenced Properties/Methods for SNIA_LocalFileSystem

Properties Requirement Description and Notes

ReadOnly Optional Indicates that this is a read-only filesystem that does not
allow modifications.

EncryptionMethod Optional Indicates if files are encrypted and the method of
encryption.
CompressionMethod Optional Indicates if files are compressed before being stored, and

the methods of compression.

CaseSensitive Optional Whether this filesystem is sensitive to the case of
characters In fenames.

CadePreserved Optional Whether this filesystem preserves the case of gharacfers
in filenames when saving and restoring.

CodeSet Optional The codeset used in filenames.

MaxFileNameLength Optional The length of the longest filename 'supported by the
implementation.

ClugterSize Optional Not supported.

FileSystemType Optional This is a string that matches
FileSystemSetting.ActualFileSystemType property uged
to create the filesystem.

Pragmatically, this property should be ignored.

NumberOfFiles Optional The actual current number of files in the filesystem. This
value is an approximation as it can vary continuously
Wwhen the filesystem is in use.

IsFikedSize Optional Indicates that the filesystem cannot be expanded or
shrunk.

Redizelncrement Optional The size by which to increase the size of the filesystem
when requested.

RequestStateChange() Optional Not supported.

11.7.1SNIA_LocallyAccessibleFileSystemCapabilities

Crealed By: Static
Modified By: Static
Delet|ed By: Static

Requlirement: Required if FileSystemConfigurationCapabilities.LocalAccessibilitySupport fis
eithef 'LocalhAccess Required, Defaulted' or 'Local Access Required, Not Defaulted'.

Tablg 159 describes class SNIA_LocallyAccessibleFileSystemCapabilities.

Table 159 - SMI Referenced Properties/Methods for
SNIA_LocallyAccessibleFileSystemCapabilities

Properties Requirement Description and Notes

InstancelD Mandatory An opaque, unique id for the
SNIA_LocallyAccessibleFileSystemCapabilities
associated to a Filesystem Configuration Service.

ElementName Mandatory A user-friendly hame for this
SNIA_LocallyAccessibleFileSystemCapabilities element.
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Table 159 - SMI Referenced Properties/Methods for
SNIA_LocallyAccessibleFileSystemCapabilities

Properties

Requirement

Description and Notes

SupportedProperties

Mandatory

An array of property names of the
LocallyAccessibleFileSystemSetting that this
SNIA_LocallyAccessibleFileSystemCapabilities element
supports.

2 'FailurePolicy'

3 'RetriesMax’

A 'lnitialEnabledState’

5 'RequestRetryPolicy’

6 'TransmissionRetriesMax'
7 'RetransmissionTimeout'
8 'CachingOptions'

9 'ReadBufferSize'

10 'WriteBufferSize'

11 'AttributeCaching'

12 'ReadWrit€Ralicy'

13 'LockPalicy'

14 'EnableOnSystemStart'
15 'ReadWritePref'

16 'ExecutePref'

17 'RootAccessPref'.

SuppgrtedObjectsForAttributeCaching

Optional

If AttributeCaching is supported, this specifies the grray
of objects that can be set up for caching. A subset pf
these entries will become the entries of the

AttributeCachingObjects property in the Setting.

These classes represent types of objects stored in p
filesystem implementation. Files and directories as |well
as others that may be defined in the future. The
corresponding Setting properties, AttributeCaching
AttributeCachingTimeMin, and AttributeCachingTimeMax
provide the supported features for the type of objeqt.
'‘None' and 'All' cannot both be specified. If either ofie is
specified, it shall be the first entry in the array and the
entry is interpreted as the default setting for all objets. If
neither 'None' or 'All" are specified, the caching setfjngs
for other objects are defaulted by the implementatign. If
'Rest' is specified, the entry applies to all known oblect
types other than the named ones. If ‘Unknown' is

specified it applies to object types not known to this

application (this can happen when foreign file systems
are mounted.

0 'Unknown'
1'None’
2'All

3 'Rest’

4 'File'

5 'Directory'.
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11.7.22SNIA_LocallyAccessibleFileSystemSetting

Created By: Extrinsic: CreateFileSystem

Modified By: Extrinsic: ModifyFileSystem

Deleted By: Extrinsic: DeleteFileSystem or ModifyFileSystem

Requirement: Required if LocalFileSystem.LocalAccessDefinitionRequired=true.

Table 160 describes class SNIA_LocallyAccessibleFileSystemSetting.

Table 160 - SMI Referenced Properties/Methods for SNIA_LocallyAccessibleFileSystemSetting

i)

operties Requirement Description and Notes

=

stancelD Mandatory An opague, unique id for a
LocallyAccessibleFileSystemSetting.

ElementName Mandatory A user-friendly name for this
LocallyAccessibleFileSystemSetting, element.

n|tialEnabledState Optional InitialEnabledState is an integerenumeration that
indicates the enabled/disabled states initially set for a
locally accessible filesystem(LAFS). The element
functions by passing commands onto the underlying
filesystem, and so cannot indicate transitions between
requested states,beCause those states cannot be
requested. Theédollowing text briefly summarizes the
various enabled/disabled initial states:

'Enabled' (2) indicates that the element will execute
commands, will process any queued commands, and wjil
queue new requests.

'‘Disabled’ (3) indicates that the element will not executg¢
commands and will drop any new requests.

‘In Test' (7) indicates that the element will be in a test
state.

‘Deferred' (8) indicates that the element will not proces
any commands but will queue new requests.

'Quiesce’ (9) indicates that the element is enabled but in
a restricted mode. The element's behavior is similar to
the Enabled state, but it only processes a restricted set pf
commands. All other requests are queued.

OtherEnabledState Optional A string describing the element's initial enabled/disablegd
state when the InitialEnabledState property is set to 1
("Other"). This property shall be set to NULL when
InitialEnabledState is any value other than 1.

T

ilureRolicy Optional An enumerated value that specifies if the operation to
make a FileSystem locally accessible to a scoping
ComputerSystem should be attempted one or more timg
TN the foregrounda or tried repeatedly i the background
until it succeeds. The number of attempts would be
limited by the corresponding RetriesMax property of the
setting.

7]

RetriesMax Optional An integer specifying the maximum number of attempts
that should be made by the scoping ComputerSystem to
make a filesystem locally accessible. A value of "0"
specifies an implementation-specific default.
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Properties

Requirement

Description and Notes

RequestRetryPolicy

Optional

An enumerated value representing the policy that is
supported by the operational file server on a request to
the operational filesystem that either failed or left the file
server hanging. If the request is being performed in the
foreground, the options are to try once and fail if a
timeout happens, or, to try repeatedly. If the request can
be performed in the background, the request will be tried
repeatedly until stopped.

TransmissionRetriesMax

Optional

An integer specifying the maximum number of

retransmission attempts to be made from the operationgl
file server to the operational filesystem when the
transmission of a request fails or makes the file'server
hang. A value of "0" specifies an implementation¢specif
default. This is only relevant if there is a,transmission
channel between the file server and the'underlying
filesystem.

3]

Py

ptransmissionTimeoutMin

Optional

An integer specifying the minimum number of
milliseconds that the operational file server shall wait
before assuming that a réquest to the operational
filesystem has failed Q" indicates an implementation-
specific default. This.is-only relevant if there is a
transmission chahnel between the operational file servér
and the operational filesystem.

0O

hchingOptions

Optional

An enumerated value that specifies if a local cache is
supported by the operational file server when accessing
the.wunderlying operational filesystem.

os]

ffersSupport

Optional

An array of enumerated values that specify the buffering
mechanisms supported by the operational file server for
accessing the underlying operational filesystem." If
supported, other properties will establish the level of
support. If the property is NULL or the empty array,
buffering is not supported.

pY

badBufferSizeMin

Optional

An integer specifying the minimum number of bytes thg
shall be allocated to each buffer used for reading. A valy
of "0" specifies an implementation-specific default.

D

Py

padBufferSizeMax

Optional

=3

An integer specifying the maximum number of bytes that
may be allocated to each buffer used for reading. A valy
of "0" specifies an implementation-specific default.

[

iteBufferSizeMin

Optional

—

An integer specifying the minimum number of bytes thg
shall be allocated to each buffer used for writing. A valy
of "0" specifies an implementation-specific default.

[¢)

WriteBufferSizeMax

Optional

An integer specifying the maximum number of bytes that
may be allocated to each buffer used for writing. A vald

0]

of 'O cnacifiac an mnlamantation cnacific dafa il
P HEeSaRHHHpreeaHoR-Spectie-aet
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Table 160 - SMI Referenced Properties/Methods for SNIA_LocallyAccessibleFileSystemSetting

Properties Requirement Description and Notes

AttributeCaching Optional An array of enumerated values that specify whether
attribute caching is (or is not) supported by the
operational file server when accessing specific types of
objects from the underlying operational filesystem. The
object type and the support parameters are specified in
the corresponding AttributeCachingObjects,
AttributeCachingTimeMin, and AttributeCachingTimeMax
array properties.

Filesystem object types that can be accessed locally are
represented by an entry in these arrays. The entry in the
AttributeCaching array can be "On", "Off", or "UnknowH".
Implementation of this feature requires support from
other system components, so it is quite possible-that
specifying "On" may still not result in caching)behavior.
"Unknown" indicates that the access operation will try t
work with whatever options the operational file server a
filesystem can support. In all cases;
AttributeCachingTimeMin and AttributeCachingTimeM3
provide the minimum and maximum time for which the
attributes can be cached:\When this Setting is used as
Goal, the client may specify "Unknown", but the Setting
the created object/sheuld contain the supported setting|,
whether "On" or "Off".

o

13

=Y

AttributeCachingObjects Optional An array of enumerated values that specify the attributg
cachingrsupport provided to various object types by thg
operadtional file server when accessing the underlying
operational filesystem. These", types represent the typd
of‘ebjects stored in a FileSystem. Files and directories 3
well as others that may be defined in the future. The
corresponding properties, AttributeCaching,
AttributeCachingTimeMin, and AttributeCachingTimeMax
provide the supported features for the type of object.
"None" and "All" cannot both be specified. If either one
specified, it shall be the first entry in the array and the
entry is interpreted as the default setting for all objects. ||
neither "None" or "All" are specified, the caching setting
for other objects are defaulted by the implementation. |
"Rest" is specified, the entry applies to all known objec
types other than the named ones. If "Unknown" is
specified it applies to object types not known to this
application (this can happen when foreign file systems
are mounted.

n n

n

n =

AftributeCachingTimeMin Optional An array of integers specifying, in milliseconds, the
minimum time for which an object of the type specified i
the corresponding AttributeCaching property shall be
retained in the attribute cache. When used as a Goal, §
value of "0" indicates an implementation-specific default.

<

AttributeCachingTimeMax Optional An array of integers specifying, in milliseconds, the
maximum time for which an object of the type specified
by the corresponding AttributeCaching property shall be
retained in the attribute cache. When used as a Goal, a
value of "0" indicates an implementation-specific default.
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Properties

Requirement

Description and Notes

ReadWritePolicy

Optional

An enumerated value that specifies the Read-Write
policy set on the operational filesystem and supported by
the operational file server when accessing it. 'Read Only'
specifies that the access to the operational filesystem by
the operational file server is set up solely for reading.
'Read/Write' specifies that the access to the operational
filesystem by the operational file server is set up for both
reading and writing. 'Force Read/Write' specifies that

'Read-Only' has been overridden by a client with write
accesstathe nlnnrntinnnl filneyctnm This nr\finn is

intended for use when the associated FileSystem has
been made 'Read Only' by default, as might happen,if i
were created to be the target of a Synchronization or
Mirror operation.

LackPolicy

Optional

An enumerated value that specifies the ‘Locking that will
be enforced on the operational filesystem by the
operational file server when accessing it. 'Enforce Non¢
does not enforce locks. 'Enforce Write' does not allow
writes to locked files. 'Enforce Read/Write' does not allow
reads or writes to locked\files.

m

ableOnSystemStart

Optional

An enumerated value-that specifies if local access from
the operational file sérver to the operational filesystem
should be enabled when the file server is started.

Py

padWritePref

Optional

(=3

An instance. of a CIM_Privilege, encoded as a string, thx
expresses the client's expectations about access to
elements contained in the operational filesystem. The
provider is expected to surface this access using the CI
privilege model.

=

m

ecutePref

Optional

An enumerated value that specifies if support should b¢
provided on the operational file server for executing
elements contained in the operational filesystem
accessed through this local access point. This may
require setting up specialized paging or execution buffe
either on the operational file server or on the operationgl
filesystem side (as appropriate for the implementation)
Note that this does not provide any rights to actually
execute any element but only specifies support for such
execution, if permitted.

=wn

EY

botAccessPref

Optional

An instance of a CIM_Privilege, encoded as a string, thx
expresses the client's expectations about privileged

access by appropriately privileged System Administrati
users on the operational file server ("root" or "superuserf’
to the operational filesystem and its elements. The
provider is expected to surface this access using the CIM
privilege model.

=3

)

~

Supportforthe priviteged access gt TeqUiTe Setup at
both the operational file server as well as the operational
filesystem, so there is no guarantee that the request can
be satisfied.

11.7.23SNIA_SettingsDefineCapabilities (Predefined FS Settings)

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Optional.

ISO/IEC 24775-5:2014 © ISO/IEC 2014
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Table 161 describes class SNIA_SettingsDefineCapabilities (Predefined FS Settings).

Table 161 - SMI Referenced Properties/Methods for SNIA_SettingsDefineCapabilities
(Predefined FS Settings)

Properties Requirement Description and Notes

PropertyPolicy Mandatory PropertyPolicy defines whether or not the non-null, non-
key properties of the associated FileSystemSetting
element are treated independently or as a correlated set.

ValueRole Mandatory ValueRole is an array that further specifies the semantics
of the non-null, non-key properties of the associated

rI:CSyOtCI T ISCttII IU C:CI LA~} It, ouuh aAS VVthhCI thCy arc
supported or unsupported, and if supported, whether
they are a default and/or an optimal value or an-average
of some kind.

ValueRange Mandatory ValueRange is an array that further specifies’the
semantics of the non-null, non-key properties of the
associated FileSystemSetting elemient, 'such as whethgr
they are point properties, or whether they represent
maximum or minimum values-forithe properties. If som
properties already have maximums and/or minimums
specified by another FileSystemSetting instance, this
could specify increménts' of the property value that are
supported.

%

GfoupComponent Mandatory A Filesystem Capabilities element that is defined by a
collection<of filesystem settings.

o

rtComponent Mandatory A filesystem setting that provides a point or a partial
definition for a Filesystem Capabilities element.

11.7.R4SNIA_SettingsDefineCapabilities (Predefined Local Access Settings)

Created By: Static
Modified By: Static
Delet|ed By: Static

Requlirement: Required if FileSystemConfigurationCapabilities.LocalAccessibilitySupport fis
eithef 'Local Access Required,) Defaulted' or 'Local Access Required, Not Defaulted'.



https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

-234-

Table 162 describes class SNIA_SettingsDefineCapabilities (Predefined Local Access

Settings).

Table 162 - SMI Referenced Properties/Methods for SNIA_SettingsDefineCapabilities
(Predefined Local Access Settings)

Properties

Requirement

Description and Notes

PropertyPolicy

Mandatory

PropertyPolicy defines whether or not the non-null, non-
key properties of the associated
SNIA_LocallyAccessibleFileSystemSetting instance are
treated independently or as a correlated set.

Viandatory

ValUEROIE IS an array thattartne SPECITES the semantigs

of the non-null, non-key properties of the associated
SNIA_LocallyAccessibleFileSystemSetting instance;
such as whether they are supported or unsupparted, ar
if supported, whether they are a default and/or an optimpl
value or an average of some kind.

= O

VélueRange

Mandatory

ValueRange is an array that further specifies the
semantics of the non-null, non-key’properties of the
associated SNIA_LocallyAccessibleFileSystemSetting
instance, such as whethef they are point properties, or
whether they represent‘\tmaximum or minimum values fi
the properties. If some properties already have
maximums and/er'minimums specified by another
SNIA_LocallyAecessibleFileSystemSetting instance, th
could specify increments of the property value that are
supported:

=

n

GfoupComponent

Mandatory

A Capabilities element of the filesystem that is defined
acallection of SNIA_LocallyAccessibleFileSystemSettirjg
elements, each being scoped to the File Server
ComputerSystem with which it can be used.

<

o

rtComponent

Mandatory

A SNIA_LocallyAccessibleFileSystemSetting that
provides a point or a partial definition for a
SNIA_LocallyAccessibleFileSystemCapabilities eleme

—

EXPERIMENTAL

ISO/IEC 24775-5:2014 © ISO/IEC 2014
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EXPERIMENTAL

12 Filesystem Performance Profile

12.1

Synopsis

Profile Name: Filesystem Performance (Component Profile).

Versi

on: 1.4.0

Organization: SNIA

CIM $chema Version: 2.18

Tablg

163 describes the related profiles for Filesystem Performance.

Table 163 - Related Profiles for Filesystem Performance

Profilg Name Organization | Version Requirement Description
Filesystem SNIA 1.4.0 Conditional Conditional requirement: This is mandatoty if
SNIA_FileSystemStatisticsCapabilities.El¢ment
TypesSupported = "102" (Local Filesystern
statistics support).
File Bxport SNIA 14.0 Conditional Caonditional requirement: This is mandatofy if
SNIA_FileSystemStatisticsCapabilities.El¢ment
TypesSupported = "103" (Exported File Share
statistics support).
Genefic Target Ports SNIA 1.4.0 Conditional Conditional requirement: This is mandatofy if
SNIA_FileSystemStatisticsCapabilities.El¢ment
TypesSupported = "104" (Exporting Port
statistics support).
NOTE| Each of these subprofiles is mandatory-if the element in question is to be metered. For example, in ofder to
keep dtatistics on exported file shares, it will be necessary for File Shares to be modeled through the use of the File
Exportl Subprofile.
Centfal Class: FileSystemStatisticsService
Scopling Class: ComputerSystem
12.2 | Description
The Rilesystem/Performance Subprofile defines classes and methods for managing filesystem-
relatgd performance information. It is a subprofile for use with autonomous profiles that difectly
suppert filesystems, which in this release of SMI-S specifically includes the NAS Head and the
Self-Contained NAS Profiles.

One of the Key SRM disciplines for managing storage is Performance Management. In order to
manage performance, a number of processes need to be in place, including the ability to
measure the performance and saturation points of components within the storage network.

There are currently no common statistics defined that can be used to manage multiple vendor
filesystem-related entities (such as File Servers) from a performance perspective. This
subprofile defines specific measurements and methods to make common statistics available to
SRM applications regarding filesystem-related entities. Examples of such statistics include:

= the read, write and other 1/O operation counts for a filesystem or a file share;

= the cumulative elapsed time required for the 1/0 operations to complete;

= the number of bytes transferred per unit of time.
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Particular areas related to Performance Management that can make use of the statistics
provided by the Filesystem Performance Subprofile include the following.

= Filesystem utilization (e.g., "hot-spot" and trend analyses; tracking usage efficiency by monitoring
response times and IOPS/throughput rates; identifying over-utilization and contention that is
leading to performance degradation).

< Diagnostics and problem determination (e.g., identifying bottlenecks, "point(s) of pain", etc.,
especially at an upper level within the overall "I/O operation stack").

< Tuning (e.g., determining allocation/reallocation of particular filesystems and/or file placements in
the efforts to meet overall performance goals and/or other Service Level Agreements; determining

th
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rmance Measurement within the context of filesystems is the‘key deliverable that

of this subprofile. Of particular importance, the statistics\provided by the Filesy
rmance Subprofile can help facilitate a "top-down" approaetrwithin the areas noted &
by reflecting performance information that is directly‘related to and seen by/at a
component within the overall 1/O operation processing stack).

that performance analysis is broader than simply filesystems and related entities su
bervers. Complete analysis requires performance information from hosts, fabric an
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Ilesystem Ferformance oSsubproflle augments the profiles and subprofiles Tor

hose

autonomous profiles within this release of SMI-S that directly support filesystems. Instead of
being an isolated subprofile, this subprofile adds modeling constructs to existing profiles and
subprofiles. Together these enhancements make up the Filesystem Performance Subprofile
(as would be registered in the Server Profile as a RegisteredSubprofile).

12.3

Implementation

12.3.1 Performance Additions Overview

Figure 18 provides an overview of the model. The shaded grey boxes show the new classes
added by the Filesystem Performance Subprofile.
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Note that not all properties defined for the statistics classes are shown within Figure 18. That
is, there are additional properties (both mandatory and optional) that are included within the
statistical classes. These properties can be found in 12.6 "CIM Elements".

SMIA_FilesysternStatisticsService Profile Registration Profile
Name RegisteredProfile
CreationClassName
SystemName M o o N RegisteredSubprofile
System CreationClassName | SubprofileRequiresProfile :
GetStatisticsCollection() ElementConformsToPrafile RegisteredName= )
CreateManifestCallection() Filesystemn Performance
AddCriodifyM anifest()

RemoveM anifest()

WemberOfCallection

HostedCollection SEnCiatedr IESySIE MotalsICal antestC o ecton
ElenfentCapahilties HostedService ComputerSystem StatisticsCollection
SNIA_FilesystemStatisticsM anifestCaollection
InstancelD
Elem entNam e InstancelD
Sarmplelnterval ElementMarme
SMIA_HlesystemStatisticsCapahilities TimelLastSampled |sDefault=TeLe
InstancelD
ElementName [ MemberOfCollection
ElementsSupported(] . "
Synfhronoush ethodsSuppart] Fllesystem Profile
AsyndhranoushiethodsSupparted]] HostedFile System ShIA_FilesystemStorag e StatisticalData
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Figure 18 - Filesystem Performance Subprofile Summary Instance Diagram

Figure 18 shows a single instance of StatisticsCollection for the entire profile. The
ComputerSystem (i.e., the "top level" computer system depicted within the figure) is that of the
autonomous profile (e.g., a NAS Head or a Self-Contained NAS) which utilizes the Filesystem
Performance Subprofile.

The StatisticsCollection is the anchor point from which all statistics being kept by the profile
can be found. Statistics are defined as a FileSystemStatisticalData class, instances of which
hold the statistics for particular metered elements (e.g., filesystems and file shares). The
particular type of metered element is recorded in the instance of FileSystemStatisticalData
within the ElementType property.

All of the statistics instances are related to the elements that they meter via the
ElementStatisticalData association (e.g., FileSystemStatisticalData for a File Share can be
found from the File Share by traversing the ElementStatisticalData association).
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All of the statistics instances kept within the profile are associated to the one
StatisticsCollection instance. Access to all of the statistics for the profile is through the
StatisticsCollection. The StatisticsCollection has a HostedCollection association to the "top
level" computer system of the profile.

Note that statistics may be kept for a number of elements within the profile, including elements
within subprofiles. The particular elements that are metered are:

= Local filesystem. This provides a summary of all statistics for a particular filesystem (i.e., an
instance of LocalFileSystem). For example, all file read 1/O operations (ReadlOs) directed to a
particular filesystem. These statistics are kept within the FileSystemStatisticalData instances, with
one for each filesystem within the system.

[}
m

kported file share. This provides a summary of all statistics for a particular file share jhat is
ported (i.e., an instance of FileShare as described within the File Export Profile). Forexgmple,
| file read I/O operations (ReadlOs) directed to a particular file share that is éxported {o the
ptwork. These statistics are kept within the FileSystemStatisticalData instanee€s, with one for
hch FileShare within the system.

(e

Ekporting port. This provides a summary of all statistics for a particular pert through whicH a file
share being exported can be accessed (i.e., an instance of ProtocolEndpoint through w:rich a
FlleShare can be accessed as described within the File Export Profile)/For example, all file fead I/
d operations (ReadlOs) directed to a particular file share exporting port. These statistics ar¢ kept
within the FileSystemStatisticalData instances, with one for, @ach file share exporting port within
He system.

—

Finally, Figure 18 illustrates the FileSystemStatisticsService for Bulk retrieval of all the
statigtics data and the creation of manifest collections; These methods (which are providef in a
manrjer akin to that provided by the Block Server Performance Subprofile) will be discussed
later.| They are shown here for completeness. Associated with the FileSystemStatisticsS@rvice
is a| FileSystemStatisticsCapabilities instance that identifies the specific capabjlities
implgmented by the filesystem performahce statistics support. Specifically, it includgs an
"ElenpentsSupported” property that identifies the elements for which statistics are kept] The
FileSystemStatisticsCapabilities instance also identifies the various retrieval mechanfisms
(e.g.,| Extrinsic, Association Traversal, Indications and/or Query) that are implemented| (i.e.,
supported) by the filesystem statistics support.

12.3.p Summary of FileSystemStatisticsData support by Profile

Tablg 164 defines the~Element Types (for FileSystemStatisticsData instances) that may be
suppoprted by profile(

Table 164 - Summary of Element Types by Profile

ElementType NAS Head Self-Contained NAS
Local filesystem YES YES
Exported File Share YES YES
Exporting Port YES YES

YES means that this specification defines the element type for the profile, but actual support by
any given implementation would be implementation dependent. NO means that this
specification does not specify this element type for the profile.

12.3.3 Profile Registration Profile Support for the Filesystem Performance Subprofile

At the top of Figure 18 there is a dashed box that illustrates a part of the Profile Registration
Profile for the autonomous profile (e.g., a NAS Head or a Self-Contained NAS) that utilizes the
Filesystem Performance Subprofile. The part illustrated represents the particulars for the
Filesystem Performance Subprofile. If performance support has been implemented, then there
shall be a RegisteredSubprofile instance for the Filesystem Performance Subprofile.


https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

ISO/IEC 24775-5:2014 © ISO/IEC 2014 - 239 -

12.3.4 Default Manifest Collection

Associated with the instances of the StatisticsCollection shall be a provider-supplied (Default)
SNIA_FileSystemManifestCollection that represents the statistics properties that are kept by
the profile. The default manifest collection is indicated by the IsDefault property (=True) of the
SNIA_FileSystemManifestCollection. For each metered object (element) of the profile
implementation, the default manifest collection will have exactly one manifest that will identify
which properties are included for that metered object. If an object is not metered, then there
shall not be a manifest for that element type. If an element type (e.g., Local filesystem) is
metered, then there shall be a manifest for that element type.

12.3.5 Client Defined Manifest Collection

Manifest collections are either providerzsupplied
(SNIA_FileSystemManifestCollection.IsDefault=True) for the profile implementation ‘or glient-
defined collections (SNIA_FileSystemManifestCollection.IsDefault=False). Client-dgfined
collegtions are used to indicate the specific statistics properties that the client-would like to
retrieve using the GetStatisticsCollection method. For a discussion of”‘provider-supplied
manifest collections, see 12.3.4.

Client-defined manifest collections are a mechanism for restricting thé amount of data retlirned
on a|GetStatisticsCollection request. A client-defined manifest cellection is identified by the
ult property of the collection set to False. For each element type of the filesystem
ics class (e.g., Local filesystem, exported file share, ete.)a manifest can be definegl that
ident|fies which specific properties of the particular statistics class element type are fo be
returmed on a GetStatisticsCollection request. Each of the element types of the filesystem
statigtics class may have no or one manifest in any given 'manifest collection. This is illusfrated
in Figure 18.

In Figure 18, manifest classes are defined for filesystems (LocalFileSystem) and exportgd file
shargs (FileShare). Each property of the manifest is a Boolean that indicates whethgr the
propgrty is to be returned (true) or omitted (false).

Multiple client-defined manifest collections can be defined in the profile. Consequgntly,
differpnt clients or different client capplications can define different manifests for different
application needs. A manifest collection can completely omit a whole set of statistics pertaining
to a |particular element types«For example, no ProtocolEndPoint statistics (i.e., filesystem
perfoymance statistics associated with the element type of "Exporting Port", which represgnts a
port through which a File_Share can be accessed from the network) are included within the
clienf-defined manifest~collection shown in Figure 18. Since manifest collections are "client
objedts", they are named (ElementName) by the client for the client's convenience. Thg CIM
servgr will generate- an instance ID to uniquely identify the manifest collection in thg CIM
Server.

Client-defined manifest collections are created using the CreateManifestCollection mdthod.
Manifests.are added or modified using the AddOrModifyManifest method. A manifest may be
remoyedfrom the manifest collection by using the RemoveManifests method.

NOTE Use of manifest collections is optional with the GetStatisticsCollection method. If NULL for the manifest
collection is passed on input, then all statistics instances are assumed (i.e., all available statistics will be returned).

12.3.6 Capabilities Support for Filesystem Performance Subprofile

12.3.6.1 General

There are two dimensions to determining what is supported with a Filesystem Performance
Subprofile implementation. First, there are the RegisteredSubprofiles supported by the
autonomous profile (e.g., a NAS Head or a Self-Contained NAS Profile) that utilizes the
Filesystem Performance Subprofile. In order to support statistics for a particular class of
metered element, the corresponding object shall be modeled. So, if a NAS Head (for example)
has not implemented the File Export Subprofile, then it shall not implement the
FileSystemStatisticalData for "Exported File Share" in the Filesystem Performance Subprofile
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(and implementation of the File Export Subprofile does not guarantee implementation of the
FileSystemStatisticalData for exported file shares).

Both of these dimensions are captured in the FileSystemStatisticsCapabilities class instance.
This class instance is not created nor modified by Clients; rather, it is populated by the provider
and has three properties of interest (as discussed within the following subclauses). The second
dimension is techniques supported for retrieving statistics and manipulating manifest
collections.

For the methods-supported properties described below (namely,
SynchronousMethodsSupported and AsynchronousMethodsSupported), any or all of the
respective _values can _be missing (e.q., the arrays can be NULL). If all of the methods
supported are NULL, then manifest collections are not supported and ineither
GetSlatisticsCollection nor Query are supported for the retrieval of statistics. This. lgaves
enumerations or association traversals as the only methods for retrieving the statistics.

12.3.6.2 ElementsSupported

This property within the FileSystemStatisticsCapabilities class defines alist of element types
for which statistical data is available. For this release of SMI-S, the‘values of interegt are
"Locgl Filesystem", "Exported File Share", and "Exporting Port".

To b¢ a valid implementation of the Filesystem Performance Subprofile, at least one ¢f the
valugs listed for ElementsSupported shall be supported. ElementsSupported is an array,[such
that gll of the values can be identified.

12.3.6.3 SynchronousMethodsSupported

This |property within the FileSystemStatisticsCapabilities class defines the synchrgnous
mechanisms that are supported for retrieving statistics and for defining and modifying filters for
statigtics retrieval. For this release of SMI.S," the values of interest are "Exec Query",
"Indigations”, "Query Collection", "GetStatisticsCollection”, "Manifest Creation", "Mahifest
Modification", and "Manifest Removal".

12.3.6.4 AsynchronousMethodsSupported

This |property within the FileSystemStatisticsCapabilities class defines the asynchrgnous
mechanisms that are supported(for retrieving statistics. For this release of SMI-S, this should
be NULL.

12.3.6.5 ClockTickInterval

An internal clocking@nterval for all timer counters kept in the system implementation, meagsured
in microseconds_(i.e., the unit of measure in the timers, measured in microseconds). |Time
counfers are cansidered to be monotonically increasing counters that contain "ticks". Each tick
repreisents ane)clock tick interval.

For gxample, if ClockTickinterval contained a value of 32, then each time counter tick would
reprejsent 32 us.

12.3.7 Health and Fault Management Consideration

Not defined in this version of this standard.

12.3.8 Cascading Considerations

Not applicable.
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Methods of the Profile

1 Extrinsic Methods of the Profile

12.4.1.1 Overview

The methods supported by this subprofile are summarized in Table 165 and detailed within the
subclauses that follow it.

Table 165 - Creation, Deletion and Modification Methods in the Filesystem
Performance Subprofile

ifest(subclass)

MemberOfCollection

Methed CreatedHAStanees Beleted-nstanees Meodifednstantes
GetStatisticsCollection None None None
CreateManifestCollection FileSystemStatisticsManifestCollectio | None None
n
AssociatedFileSystemStatisticsManif
estCollection

Add@®rModifyManifest FileSystemStatisticsManifest(subclas | None FileSystemStatisticMani
s) fest(subclass)
MemberOfCollection

RempveManifest None FileSystemStatisticsMan | None

12.4.1.2 GetStatisticsCollection

This

returmed by this method is determined by thé’list of element types passed into the metho

the n

extrinsic method retrieves statistics in aZwell-defined bulk format. The set of stafistics

j and

anifests for those types contained.in‘the supplied manifest collection. The statistigs are

returmed through a well-defined array\of strings that can be parsed to retrieve the dgsired

statig

GetStatisticsCol kection(

CIM_Concretedob REF Job,

uintlé ElementTypes[],

tics as well as limited information about the elements that those metrics describe.

[IN (false), OUT, Description(Reference to the job(shall be
in this version of SMI-S.)]

[IN, Description ( "An array of strings that specify the particular

hull

[IN, Description(Element types for which statistics should be returned)
ValueMap { "1™, *102", 103", 104", "..', "0x8000.." %},

values { "Other"™, "Local Filesystem", "Exported File Share", "Exporting
Port", "DMTF Reserved", "Vendor Specific’

H

"Other"™ element(s) when the ElementType
property above includes the ElementType value

of 1 (i.e., "Other™).

Each string within this

array identifies a separate "Other" element
and duplicate string values are NOT allowed.
This property should be set to NULL when the

ElementType property does not

value of 1."™)]
string OtherElementTypeDescriptions[],

[IN, Description(The manifest collection that contains the manifests
which list the metrics that should be returned
for each element type)]

SNIA_FileSystemStatisticsManifestCollection

[IN, Description("Specifies the format of the Statistics output
parameter')

include the

REF ManifestCollection,
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ValueMap { "2" } ,
Values ( "CSV" )]
uintl6é StatisticsFormat,

[OUT, Description(The statistics for all the elements as determined by
the Elements and ManifestCollection
parameters)]

string Statistics[] ):

Error returns are:

0 nKknown imeou aile valid

Parameter"”, "Method Reserved", "Method Parameters Checked - Job Started", "Elemert Not
Suppprted", "Statistics Format Not Supported"”, "Method Reserved", "Vendor Specific’}

Note| that in this version of the standard, Job Control is not supported fof the
GetStatisticsCollection method. This method should always return NULL for,the-Job parameter.

If thel ElementTypes[] array is empty, then no data is returned. If the ElementTypes][] arfay is
NULLU, then the ElementTypes[] parameter is ignored and all data Specified in the mapifest

colle¢tion is returned.

If the|manifest collection is empty, then no data is returned. If the manifest collection parameter
is NULL, then the default manifest collection is used. (Note that in SMI-S, a default mapifest

colle¢tion shall exist if the GetStatisticalCollection method s supported).

NOTE| The ElementTypes[] and ManifestCollection parameters mayidentify different sets of element types. The effect
of this| will be for the implementation to return statistics for:the-element types that are in both lists (that |is, the

intersgction of the two lists). This intersection could be empty. I this case, no data will be returned.

For the current version of SMI-S, the only recagnized value for StatisticsFormat is "CSV'|. The
methpd may support other values, but they~are not specified by SMI-S (i.e., they would be

vendor specific).

Given a client has an inventory of the metered objects with Statistics InstancelDs that may be
used| to correlate with the FileSystemStatisticalData instances, a simple CSV format is
suffidient and the most efficient*human-readable format for transferring bulk statistics. [More
specifically, the following rules constrain that format and define the content of the Siring]]

Statigtics output parameter to the Get Statistics Collection() method:

The Statistics[] array’may contain multiple statistics records per array entry. In such casep, the
dtal length of the concatenated record strings will not exceed 64 KB. And a single statistics record
willl not span“Array entries.

—

There shall"be exactly one statistics record per line in the bulk Statistics parameter. A line is
drminated by:

—

L. £ (] L -
¢ —aime-recau Citaracter,

« the end of a String Array Element (i.e., a statistics record cannot overlap elements of the String(]
Statistics output parameter).

Each statistics record shall contain the InstancelD of the FileSystemStatisticalData instance, the
value map (number) of the ElementType of the metered object, and one value for each property
that the relevant FileSystemStatisticsManifest specifies as "true".

Each value in a record shall be separated from the next value by a Semi-colon (*;"). This is to
support internationalization of the CSV format. A provider creating a record in this format should
not include white space between values in a record. A client reading a record it has received
would ignore white-space between values.

The InstancelD value is an opaque string that shall correspond to the InstancelD property from
FileSystemStatisticalData instance.
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For the convenience of client software that needs to be able to correlate InstancelDs between
different GetStatisticsCollection method invocations, the InstancelD for FileSystemStatisticalData

instance shall be unique across all instances of the FileSystemStatisticalData class. It
sufficient that InstancelD is unique across subclasses of FileSystemStatisticalData.

is not

< The ElementType value shall be a decimal string representation of the Element Type number
(e.g., "102" for Local Filesystem). The StatisticTime shall be a string representation of DateTime.

A

Il other values shall be decimal string representations of their statistical values.

< Null values shall be included in records for which a statistic is returned (specified by the manifest
or by a lack of manifest for a particular element type) but there is no meaningful value available for
the statistic. A NULL statistic is represented by placing a semi-colon (;) in the record without a

vilue at the position where the value would have otherwise been included. A record in whi

I

- T

fr
N
re

As aT additional convention, a provider should return all the records. for a particular elg
n

type
the
GetS

Examn
and
FileS
sixth
expo

st statistic has a NULL value shall end in a semi-colon (;).

he first three values in a record shall be the InstancelD, ElementType and StatisticTime
bm the FileSystemStatisticalData instance. The remaining values shall be retgrnéd in the
which they are defined by the MOF for the FileSystemStatisticsManifest glass or subcla
cord describes.

consecutive String elements, and the order of the element types should be the sa

atisticsCollection().

ple output as it might be transmitted in CIM-XML. It shows records for 5 local filesys
5 exported file shares, assuming that &) ‘statistics were specified in
ystemStatisticsManifest instance for both local*filesystems and exported file shares
statistic is unavailable for local filesystems,vand the fourth statistic is unavailab
ted file shares:

<METHODRESPONSE NAME="'GetStatisticsCollection'>
<RETURNVALUE PARAMTYPE="mint32'">

<VALUE>

0

</VALUE>

</RETURNVALUE>

<PARAMVALUE\NAME="'Statistics'" PARAMTYPE="string'>
<VALUE.ARRAY>

<VALUE>

LOCALFILESYSTEMSTATS1;102;20060811133015.0000010-
300;11111;22222;33333;44444;55555;

LOCALFILESYSTEMSTATS2;102;20060811133015.0000020-
300;11111;22222;33333;44444;55555;

LOCALFILESYSTEMSTATS3;102;20060811133015.0000030-

th the

alues
order
5s the

ment
ne as

prder in which the element types were specified_(in' the input parametger to

tems

the
. The
e for

300;11111;22222;33333;44444;55555;

LOCALFILESYSTEMSTATS4;102;20060811133015.0000040-
300;11111;22222;33333;44444;55555;

LOCALFILESYSTEMSTATS5;102;20060811133015.0000050-
300;11111;22222;33333;44444;55555;

</VALUE>
<VALUE>

EXPORTFILESHARESTATS1;103;20060811133015.0000100-
300;11111;22222;33333; ;55555 ;66666

EXPORTFILESHARESTATS2;103;20060811133015.0000110-
300;11111;22222;33333; ;55555; 66666

EXPORTFILESHARESTATS3;103;20060811133015.0000120-
300;11111;22222;33333; ;55555; 66666
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12.4.1.4 AddOrModifyManifest
s an extrinsic method that either creates or modifies a statistics manifest for this stafistics

This
servi

placegd or an existing manifest will"be modified, the element type of the statistics thg
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EXPORTFILESHARESTATS4;103;20060811133015.0000130-
300;11111;22222;33333; ;55555;66666

EXPORTFILESHARESTATS5;103;20060811133015.0000140-
300;11111;22222;33333; ;55555; 66666

</VALUE>

</VALUE .ARRAY>
</PARAMVALUE>
</METHODRESPONSE>

1.3 CreateManifestCollection

yirincic mathod craatac a2 naw manifact callaction whaoca mamhares carva ac o filt
*xtHASTH—H et o a—6t+Heate S—a—+HeWwHHae St—6oe 6o WHHeSEe—He e +sS—Se+Y aS—a—Ht

CreateManifestCollection(

[IN, Description(The collection of statistics that will be filtered u
the new manifest collection)]

CIM_StatisticsCollection REF Statistics,
[IN, Description(Client-defined name for the new manifest collectior
string ElementName,

[OUT, Description(Reference to the new manifest\collection)]
SNIA_FileSystemManifestCollection REF ManifestCollection );

{ "Ok™, "Not Supported"”, "Unknown!, "Timeout', "Failed", "Invalid
Parameter'™, 'Method Reserved", "Vendor
Specific" }

Ce. A client supplies a manifest-collection within which the new manifest collection w

est will filter, and a list of:statistics that should be returned for that element type usin
atisticsCollection methiad.

AddOrModifyManifest(

[IN, Deseription(Manifest collection that the manifest is or should pe
member of)]

SNTANFileSystemStatisticsManifestCollection REF ManifestCollectiol

[IN, Description(The element type whose statistics the manifest wil
filter)

ValueMap { "1", "102", 1110311’ "104", n__u’ "OXSOOO.." },

uintlé ElementType,
[IN, Description ( "A string describing the type of element when the

ElementType property above is set to 1 (i.e.,
"Other™). This property should be set to NULL

when the ElementType property is any value
other than 1.")]

string OtherElementTypeDescription,

[IN, Description(The client-defined string that identifies the manifest

created or modified by this method)
string ElementName,

Nl P L 7N} 1 11y I - | 4= T - RPN B - | ol i1} - =
VarTucTS \vAuBIS] | » CULAT T ITCOYySULTlr CAPUT TCTU T 1T SiiarT EXPUT _lng

Port", "DMTF Reserved", "Vendor Specific" }]
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[IN, Description(The statistics that will be included by the manifest
filter; that is, the statistics that will be
supplied through the GetStatisticsCollection
method)

string StatisticsList[],

[OUT, Description(The Manifest that is created or modified on the
successful execution of this method)]

SNIA_FileSystemManifest REF Manifest );

Error returns are:

{ "Success'", "Not Supported', "Unknown', "Timeout"™, "Failed", "Invalid
Parameter', '"Method Reserved", "Element Not
Supported”™, "Metric not supported";
"ElementType Parameter Missing", “"Method
Reserved', "Vendor Specific" }

If the StatisticsList[] array is empty, then only InstancelD and ElementType will be retiirned
when| the manifest is referenced. If the StatisticsList[]] array parameter is NULL, then all
suppoprted properties is assumed (i.e., all supported properties will be included).

NOTE| This would be the FileSystemStatisticsManifest from the default manifest-collection.

12.4.1.5 RemoveManifests
This |s an extrinsic method that removes manifests from/the’‘manifest collection.

RemoveManifests(

[IN, Description(Manifest collection from which the manifests will he
removed)]

SNIA_FileSystemStatisticsManifestCollection REF ManifestCollection,

[IN, Description(List of manifests to be removed from the manifest
collection)

SNIA_FileSystemStatisticsManifest REF Manifest[] );

Error|returns are:

{ "Success', '"Not Supported", "Unknown', "Timeout', "Failed", "Invalid
Parameter", '"Method Reserved", "Manifest [hot
found™, "Method Reserved', "Vendor Specifjc" }

12.4.P Intrinsi€:Methods of this Profile

NOTH Basie»Write intrinsic methods are not specified for StatisticsCollection, HostedCollelction,
FileSystemStatisticalData, MemberOfCollection or ElementStatisticalData

12.4.Z.T Deletelnstance (of a FilesystemstatisticsManitestCollection)

This will delete the FileSystemStatisticsManifestCollection where IsDefault=False, the
AssociatedFileSystemStatisticsManifestCollection association to the StatisticsCollection and
all manifests collected by the manifest collection (and the MemberOfCollection associations to
the FileSystemStatisticsManifestCollection).

12.4.2.2 Association Traversal

One of the ways of retrieving statistics is through association traversal from the
StatisticsCollection to the individual Statistics following the MemberOfCollection association.
This shall be supported by all implementations of the Filesystem Performance Subprofile and
would be available to clients if the provider does not support the EXEC QUERY or
GetStatisticsCollection approaches.
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12.5 Use Cases

12.5.1 Summary of Statistics Support by Element

Not all statistics properties are kept for all elements. Table 166 illustrates the statistics
properties that are kept for each of the metered elements.

Table 166 - Summary of Statistics Support by Element

Statistic Property Local Filesystem Exported File Exporting Port Other
Share

StatisticTime

TotallOs

TotalBytesTransferred

Read|Os

Write|Os

OtherOs

MetadlataReadlOs

MetadlataWritelOs

TotallOTimeCounter

TotalldleTimeCounter

Read|OTimeCounter

BytegRead

Write|OTimeCounter

BytegWritten

MetadlataBytesRead

MetadlataBytesWritten

cj]o|jJo|l|O0o|O|O|O|O|OC|O|(m™|DM|WM|WW|T||D
oj]o|]OoO|®OYO|O|O|O|O|O|(D™|DW|WM|WW|W||D
Z|lz|lzZz|Z2|Z2|Z2|0|0|lZ2¥yE2Z2|Z2|Z2| 0| 0|~
z|lz|lz|lz|z|lz|lz|z2z|Z2|Z2|2|2|2Z2|21 0|0

The Iegend is:

R - Required
O - Optional

N - Nat specified

A completellist of definitions of the metered elements as defined by the ElementType prdperty

of FileSystemStatisticalData is below:

ElementType = 1 (Other) - This is used by the provider to specify a filesystem-related metered
element other than one explicitly declared (e.g., "Local Filesystem" below) within the list of
element types supported by the Filesystem Performance Subprofile in this release of SMI-S. If the
ElementType is "Other", then information describing the metered element should be provided in
the "OtherElementTypeDescription" string property.

ElementType = 102 (Local Filesystem) - This is a filesystem that would be a LocalFileSystem in
the Filesystem Profile. It is a target for I/O operations that would include file 1/O operations for
storing and retrieving the contents of a file maintained by the filesystem, 1/O operations directed to
directories maintained by the filesystem, and other 1/O operations performed to manage the
filesystem and its contents.

ElementType = 103 (Exported File Share) - This is a FileShare in the File Export Subprofile. It is a
file share that is exported to a network.
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= ElementType = 104 (Exporting Port) - This is a port through which a file share being exported can
be accessed. It is a ProtocolEndPoint through which a FileShare can be accessed as described
within the File Export Profile.

12.5.2 Formulas and Calculations

Table 4 identifies the set of statistics that are recommended for various elements associated
with filesystems. Once collected, these metrics can be further enhanced through the definition
of formulas and calculations that create additional "derived" statistics.

Table 167 defines a set of such derived statistics as pertain to a calculated time interval. These
calculated statistics are by no means the only possible derivations but serve as examples of
comnhonly requested stafistics.

Table 167 - Formulas and Calculations - Calculated Statistics for a Time Intefval

New statistic Formula
Timelnterval delta StatisticTime
I/O rate delta TotallOs / Timelnterval
1/0 average response time delta TotallOTimeCounter / delta TotallOs
Read average response time delta ReadlOTimeCounter / delta ReadlOs
Write average response time delta WritelOTimeCountet: / delta WritelOs
Average Read Size delta BytesRead / délta ReadlOs
Average Write Size delta BytesWritten /delta WritelOs
% Read 100 * (delta ReadlOs / delta TotallOs)
% Write 100 *«(delta WritelOs / delta TotallOs)

12.5.B Filesystem Performance Supported Capabilities Patterns

The Filesystem Performance Subprofile in this release of SMI-S formally recognizep the
Capalilities patterns summarizedin Table 168.

Table 168 - Filesystem/Performance Subprofile Supported Capabilities Patterns

Hlement Supported SynchronousMethods AsynchronousMethods Supported
Supported

Any (at least one) NULL NULL

Any (at least,ane) Neither GetStatisticsCollection nor Exec NULL
Query

Any (atdeast one) GetStatisticsCollection NULL

Any (at least one) Any NULL

Any (at least one) Exec Query NULL

Any (at least one) GetStatisticsCollection, Exec Query NULL

Any (at least one) "Manifest Creation", "Manifest NULL
Modification”, and "Manifest Removal”

Any (at least one) "Indications", "Query Collection” NULL

An implementation will support GetStatisticsCollection, Query, GetStatisticsCollection and
Query or neither. But if the implementation supports GetStatisticsCollection, it shall support
Synchronous execution.
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If manifest collections are supported, then ALL three methods shall be supported (creation,
modification and removal).

12.5.4 Client Considerations and Recipes
Not defined in this version of the specification.
12.6 CIM Elements

12.6.1 General

Table 169 describes the CIM elements for Filesystem Performance.

Table 169 - CIM Elements for Filesystem Performance

Elemgnt Name Requirement Description

12.6.2 CIM_ElementCapabilities Mandatory This associates the
FileSystemStatisticsCapabilities to the
FileSystemStatisticsService.

12.6.3 CIM_ElementStatisticalData (Exported File Share Conditional Conditional requiremient: This is mandatoyy if
Stats SNIA_FileSysteniStatisticsCapabilities.Element
TypesSupported = "103" (Exported File Share
statisticS support).

This_ associates a FileSystemStatisticalDgta
instance to the exported File Share for which
the statistics are collected.

12.6.4 CIM_ElementStatisticalData (Exporting Port Stats) | Conditiopal Conditional requirement: This is mandatoyy if
SNIA_FileSystemStatisticsCapabilities.Element
TypesSupported = "104" (Exporting Port
statistics support).

This associates a FileSystemStatisticalDgta
instance to the exporting Port for which the
statistics are collected.
12.6.3 CIM_ElementStatisticalData (Local Filesystem Conditional Conditional requirement: This is mandatoyy if
Stats SNIA_FileSystemStatisticsCapabilities.Element

TypesSupported = "102" (Local Filesystein
statistics support).

This associates a FileSystemStatisticalDgta
instance to the local filesystem for which the
statistics are collected.

12.6.¢ CIM_ElementStatisticalData (OTHER Element Conditional Conditional requirement: This is mandatoyy if
Type [Btats) SNIA_FileSystemStatisticsCapabilities.Element
TypesSupported = "1" (OTHER element fype
statistics support).

This associates a FileSystemStatisticalDgta
instance to a provider-specified other eleent
forwhichrthestatisticsare cottected:

12.6.7 CIM_HostedCollection (Client Defined) Conditional Conditional requirement: Clients can create
manifests as identified by
SNIA_FileSystemStatisticsCapabilities.Synchro
nousMethodsSupported or Clients can create
manifests as identified by
SNIA_FileSystemStatisticsCapabilities.Asynchr
onousMethodsSupported. This would
associate a client defined
FileSystemStatisticsManifestCollection to the
top level system for the profile (e.g., a NAS
Head).

12.6.8 CIM_HostedCollection (Default) Mandatory This would associate a default
FileSystemStatisticsManifestCollection to the
top level system for the profile (e.g., a NAS
Head).
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Table 169 - CIM Elements for Filesystem Performance

Element Name

Requirement

Description

12.6.9 CIM_HostedCollection (Provider Supplied)

Mandatory

This would associate the StatisticsCollection to
the top level system for the profile (e.g., NAS
Head).

12.6.10 CIM_HostedService

Mandatory

This associates the
FileSystemStatisticsService to the
ComputerSystem that hosts it.

12.6.11 CIM_MemberOfCollection (Member of client
defined collection)

Conditional

Conditional requirement: Clients can modify
manifests as identified by

SNIA_FileSystemStatisticsCapabilities,Synchro
nousMethodsSupported. This wouldpassdciate
Manifests to client-defined manifest'collegtions.

12.6.12 CIM_MemberOfCollection (Member of predefined
collection)

Mandatory

This would associate predefifed‘Manifests to
the default manifest collectien.

12.6.13 CIM_MemberOfCollection (Member of statistics
collection)

Mandatory

This would associate all filesystem statist|{cs
instances to the StatisticsCollection.

12.6.14 CIM_StatisticsCollection

Mandatory

This would be ‘a-collection point for all
filesystem statistics that are kept for metgred
elemernts of a system that provides filesystem
suppert (such as a NAS Head or a Self-
Contained NAS).

12.6.15
SNIA| AssociatedFileSystemStatisticsManifestCollection
(Client defined collection)

Conditional

Conditional requirement: Clients can credte
manifests as identified by
SNIA_FileSystemStatisticsCapabilities.Synchro
nousMethodsSupported. This is an assocfation
between the StatisticsCollection and a clipnt

defined manifest collection.

12.6.16
SNIA| AssociatedFileSystemStatisticsManifestCollection
(Provider defined collection)

Mandatory

This is an association between the
StatisticsCollection and a provider suppligd
(predefined) manifest collection that defings the
filesystem statistics properties supported Iy the
profile implementation.

12.6.17 SNIA_FileSystemStatisticalData

Mandatory

The SNIA_FileSystemStatisticalData clags
defines the filesystem statistics propertieg that
may be kept for a metered element of a system
that provides filesystem support (such as|a
NAS Head or a Self-Contained NAS).
Examples of such metered elements incldde
LocalFileSystem (Local Filesystem) and
FileShare (Exported File Share).

SNIA FileSystemsStatisticsCapabilities

Mandatory

This defines the statistics capabilities
supported by the implementation of the pfofile.

12.6.18 SNIA FileSystemStatisticsManifest (Client

Conditional

Conditional requirement: Clients can modify

Defined)

manifests as identified by
SNIA_FileSystemStatisticsCapabilities.Synchro
nousMethodsSupported. An instance of this
class defines the filesystem statistics properties
of interest to the client for one element type.

12.6.19 SNIA_FileSystemStatisticsManifest (Provider
Support)

Mandatory

An instance of this class defines the filesystem
statistics properties supported by the profile
implementation for one element type.
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Table 169 - CIM Elements for Filesystem Performance
Element Name Requirement Description
12.6.20 SNIA_FileSystemStatisticsManifestCollection Conditional Conditional requirement: Clients can create
(Client Defined) manifests as identified by

each element type).

SNIA_FileSystemStatisticsCapabilities.Synchro
nousMethodsSupported. An instance of this
class defines one client defined collection of
filesystem statistics manifests (one manifest for

12.6.21 SNIA_FileSystemStatisticsManifestCollection Mandatory An instance of this class defines the predefined

(Provider Defined) collection of default filesystem statistics
manifests (one manifest for each elemen
type).

12.6.22 SNIA_FileSystemStatisticsService Mandatory This is a Service that provides (optional)

services of bulk statistics retriéval and maj
set manipulation methodsw

hifest

12.6.

P CIM_ElementCapabilities

CIM_[ElementCapabilities represents the association between</ManagedElements |(i.e.,
SNIA| FileSystemStatisticsService) and their Capabilities (e.g.,
SNIA| FileSystemStatisticsCapabilities). Note that the cardinality of the ManagedElgment
refergnce is Min(1), Max(1l). This cardinality mandates the instantiation of| the
CIM_[ElementCapabilities association for the referenced instance of Capabilities.
ElemgntCapabilities describes the existence requirements and context for the referenced
instapce of ManagedElement. Specifically, the ManagedElement shall exist. It provides the
contgxt for the Capabilities.
CIM_[ElementCapabilities is not subclassed from anything.
Created By: Static
Modified By: Static
Delet|ed By: Static
Requjirement: Mandatory.
Tablg 170 describes class CIM_ElementCapabilities.
Table 170 +SMI Referenced Properties/Methods for CIM_ElementCapabilities

Properties Requirement Description and Notes

ManagedElement Mandatory The managed element (FileSystemStatisticsService).

Cappbilities Mandatory The Capabilities instance associated with the

FileSystemStatisticsService.

12.6.3 CIM_ElementStatisticalData (Exported File Share Stats)

CIM_ElementStatisticalData is an association that relates an exported File Share to its
statistics. Note that the cardinality of the ManagedElement reference is Min(1), Max(1). This
cardinality mandates the instantiation of the CIM_ElementStatisticalData association for the
referenced instance of FileSystemStatistics. ElementStatisticalData describes the existence
requirements and context for the FileSystemStatistics, relative to a specific File Share that is
being exported.

CIM_

ElementStatisticalData is not subclassed from anything.

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

Requirement: This is mandatory if
SNIA_FileSystemStatisticsCapabilities.ElementTypesSupported = "103" (Exported File Share
statistics support).

Table 171 describes class CIM_ElementStatisticalData (Exported File Share Stats).

Table 171 - SMI Referenced Properties/Methods for CIM_ElementStatisticalData
(Exported File Share Stats)

Properties Requirement Description and Notes

ManjagedElement Mandatory A reference to an exported FileShare for which the Statisfics
apply.

Statp Mandatory A reference to the FileSystemStatisticalDatathat hold thg
statistics for the exported FileShare.

12.6.

CIM_|
This
acce
cardi

1 CIM_ElementStatisticalData (Exporting Port Stats)

bxporting Port is a ProtoEndPoint through which a file share-that is being exported ¢
sed. Note that the cardinality of the ManagedElement reference is Min(1), Max(1)

refer¢nced instance of FileSystemStatistics. ElementStatisticalData describes the exis

requi
CIM_|

Crea
Modi

ElementStatisticalData is not subclassed from, anything.

ed By: Static
ied By: Static

Deletled By: Static

Requ
SNIA

irement: This is mandatory if
| FileSystemStatisticsCapabilities.ElementTypesSupported = "104" (Exporting Port

rements and context for the FileSystemStatistics, relative to a specific exporting Port.

ElementStatisticalData is an association that relates an expgrting Port to its statistics.

an be
This

hality mandates the instantiation of the CIM_ElementStatisticalData association fqr the

ence

statistics support).
Tablg 172 describes class CIM_ElementStatisticalData (Exporting Port Stats).
Table 172 - SMI_Referenced Properties/Methods for CIM_ElementStatisticalData
(Exporting Port Stats)
Properties Requirement Description and Notes
ManagedEleément Mandatory A reference to a ProtocolEndPoint port for which the Statigtics
apply.
Stats Mandatory Areference-to-the-FileSystemStatisticalbata-that-held-the
statistics for the exporting Port.

12.6.5 CIM_ElementStatisticalData (Local Filesystem Stats)

CIM_ElementStatisticalData is an association that relates a local filesystem to its statistics.
Note that the cardinality of the ManagedElement reference is Min(1), Max(1). This cardinality
mandates the instantiation of the CIM_ElementStatisticalData association for the referenced
instance of FileSystemStatistics. ElementStatisticalData describes the existence requirements
and context for the FileSystemStatistics, relative to a specific local filesystem.

CIM_

ElementStatisticalData is not subclassed from anything.

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

Requirement: This is mandatory if
SNIA_FileSystemStatisticsCapabilities.ElementTypesSupported = "102" (Local Filesystem
statistics support).

Table 173 describes class CIM_ElementStatisticalData (Local Filesystem Stats).

Table 173 - SMI Referenced Properties/Methods for CIM_ElementStatisticalData
(Local Filesystem Stats)

Properties Requirement Description and Notes

ManjagedElement Mandatory A reference to a LocalFileSystem for which the Statistics
apply.

Statp Mandatory A reference to the FileSystemStatisticalDatathat hold thg
statistics for the local filesystem.

12.6.p CIM_ElementStatisticalData (OTHER Element Type Stats)

CIM_[ElementStatisticalData is an association that relates a providersspecified other element to
its sthtistics. This other element is a filesystem-related managed element whose type is not
expli¢itly declared within the list of ElementTypesSupported values defined yithin
SNIA| FileSystemStatisticsCapabilities. Information descrihing”the metered element in this
case should also be provided in the
SNIA| FileSystemStatisticalData.OtherElementTypeDesctiption property for the refergnced
instapce of the FileSystemStatistics. Note that the/ cardinality of the ManagedElgment
refergnce is Min(1l), Max(1). This cardinality * mandates the instantiation of| the
CIM_[ElementStatisticalData association for the<referenced instance of FileSystemStatistics.
ElemgntStatisticalData describes the existence requirements and context for| the
FileSystemStatistics, relative to the specific‘metered element.

CIM_[ElementStatisticalData is not subclassed from anything.

Crealed By: Static
Modified By: Static
Deletled By: Static

Requfirement: This is mandatory if
SNIA| FileSystemStatisticsCapabilities.ElementTypesSupported = "1" (OTHER element type
statistics support).

Tablg 174 desScribes class CIM_ElementStatisticalData (OTHER Element Type Stats).

Table 174 - SMI Referenced Properties/Methods for CIM_ElementStatisticalData
(OTHER Element Type Stats)

Properties Requirement Description and Notes

ManagedElement Mandatory A reference to the provider-specified managed element for
which the Statistics apply.

Stats Mandatory A reference to the FileSystemStatisticalData that hold the
statistics for the provider-specified managed element.

12.6.7 CIM_HostedCollection (Client Defined)

CIM_HostedCollection defines a SystemSpecificCollection in the context of a scoping System.
It represents a Collection that only has meaning in the context of a System, and/or whose
elements are restricted by the definition of the System. In the Filesystem Performance
Subprofile, it is used to associate a client-defined FileSystemStatisticsManifestCollections to
the top level Computer System.
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CIM_HostedCollection is subclassed from CIM_HostedDependency.

Created By: Static

Modified By: Static

Deleted By: Static

Requirement: Clients can create manifests as identified by
SNIA_FileSystemStatisticsCapabilities.SynchronousMethodsSupported or Clients can create

manifests as identified by
SNIA_FileSystemStatisticsCapabilities.AsynchronousMethodsSupported.

I 420l HI) 1 PN T W + (=l e y#-SH P (AN
Tab g 17 5 UCSCITOCS CTaSS CTivi_noSteu CoOTeCton (T UTTITICU ).

Taple 175 - SMI Referenced Properties/Methods for CIM_HostedCollection (Client Defingd)

Properties Requirement Description and Notes
Antdcedent Mandatory The top level ComputerSystem of the profile.
Depgndent Mandatory A client defined FileSystemStatisticsManifestCollection.

12.6.B CIM_HostedCollection (Default)

CIM_[HostedCollection defines a SystemSpecificCollection in«thie context of a scoping System.
It regresents a Collection that only has meaning in the context of a System, and/or whose
elements are restricted by the definition of the System. In the Filesystem Performance
Subpyofile, it is used to associate the default (provider-detined)
FileSystemStatisticsManifestCollection to the top level Computer System.

CIM_|HostedCollection is subclassed from CIM_HostedDependency.

Creatled By: Static
Modified By: Static
Deleted By: Static
Requrrement: Mandatory.

Tablg 176 describes class CIM_HostedCollection (Default).

Table 176 - SMI Referenced Properties/Methods for CIM_HostedCollection (Default)

Properties Requirement Description and Notes
Antdcedent Mandatory The top level ComputerSystem of the profile.
Depgndent Mandatory The provider defined FileSystemStatisticsManifestCollectjon.

12.6.9 CIM_HostedCollection (Provider Supplied)

CIM_HostedCollection defines a SystemSpecificCollection in the context of a scoping System.
It represents a Collection that only has meaning in the context of a System, and/or whose
elements are restricted by the definition of the System. In the Filesystem Performance
Subprofile, it is used to associate the StatisticsCollection to the top level Computer System.

CIM_HostedCollection is subclassed from CIM_HostedDependency.

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory.
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Table 177 describes class CIM_HostedCollection (Provider Supplied).

2014

Table 177 - SMI Referenced Properties/Methods for CIM_HostedCollection (Provider Supplied)

Properties Requirement Description and Notes
Antecedent Mandatory The top level ComputerSystem of the profile.
Dependent Mandatory The StatisticsCollection.

12.6.10CIM_HostedService

CIM

and t

respe

Files

CIM_

Crea
Modi

DeIetIe
Requ

Tablg

ed By: Static
ied By: Static
d By: Static
irement: Mandatory.

HoctadSarvica ic an accaciation hatwaan a2 Sarvica (SNIA _EillaSvctamStaticticrcS o
FroSteto e e e—1S—ai—aSSEEa e H—1B-EetwW H—e— et —{orA—rHeo)ySteHotatiStHes=e

HostedService is subclassed from CIM_HostedDependency.

178 describes class CIM_HostedService.

Table 178 - SMI Referenced Properties/Méthods for CIM_HostedService

rvice)

he System (ComputerSystem) on which the functionality resides. Services are weak with
ct to their hosting System. Heuristic: A Service is hosted on the System (wherg the
stems or SoftwareFeatures that implement the Service are located.

Properties

Requirement

Description and Notes

Antdcedent

Mandatory

The hosting System.

Dep

bndent

Mandatory

The Service hosted on the System.

12.6.
This
mani

Crea
Modi

DeIet|e
Requ

SNIA

Tabl€

ed By: Extrinsic: AddOrModifyManifest
ied By: Static
d By: Extrinsic: RemoveManifests

irementy €lients can modify manifests as identified by
| FileSystemStatisticsCapabilities.SynchronousMethodsSupported.

11CIM_MemberOfCollection"(Member of client defined collection)

use of MemberOfCollection is to Collect all Manifests instances in a client-dgfined
est collection.

=1

CoCTHioC oot oV —ivire T iocet
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Table 179 - SMI Referenced Properties/Methods for CIM_MemberOfCollection
(Member of client defined collection)

).

Properties

Requirement

Description and Notes

Collection

Mandatory

A client defined manifest collection.

Member

Mandatory

The individual Manifest Instance that is part of the set.

12.6.12CIM_MemberOfCollection (Member of predefined collection)

This use of MemberOfCollection is to Collect all Manifests instances in the default manifest
collection.
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Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory.

Table 180 describes class CIM_MemberOfCollection (Member of predefined collection).

Table 180 - SMI Referenced Properties/Methods for CIM_MemberOfCollection
(Member of predefined collection)

Prc;‘nrtina an..i nnnnn - I‘\nor-riptinn ard-Notas.

Collgction Mandatory The provider defined default manifest collection.

Menpber Mandatory The individual Manifest Instance that is part of theset.
12.6.L3CIM_MemberOfCollection (Member of statistics collection)

This

the StatisticsCollection). Each association is created as a side effeet of the metered ¢
gettirlg created.

Ise of MemberOfCollection is to collect all FileSystemStorageStatisticalData instanc

bs (in
bject

Creatled By: Static
Modified By: Static
Deletled By: Static
Requfirement: Mandatory.
Tablg 181 describes class CIM_MemberOfCollection (Member of statistics collection).
Table 181 - SMI Referenced Properties/Methods for CIM_MemberOfCollection
(Memberlof statistics collection)
Progerties Requirement Description and Notes
Collgction Mandatory The collection of all filesystem statistics data instances.
Menmber Mandatory The individual filesystem statistics data Instance that is pajrt of
the set.
12.6.[L4CIM_StatisticsCollection

The
insta

be accessed by using association traversal (using MemberOfCollection) from

CIM_StatisticsCollection collects all filesystem statistics kept by the profile. There i
nce of the’CIM_StatisticsCollection class and all individual metered element statistic

Statig

5 one
S can
the

ticSCollection.

CIM_

StatisticsCollection is subclassed from CIM_SystemSpecificCollection.

Created By: Static
Modified By: Static

Delet
Requ

ed By: Static
irement: Mandatory.
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Table 182 describes class CIM_StatisticsCollection.

Table 182 - SMI Referenced Properties/Methods for CIM_StatisticsCollection

2014

Properties Requirement Description and Notes

InstancelD Mandatory

ElementName Mandatory

Samplelnterval Mandatory Minimum recommended polling/sampling interval for a system

that provides filesystem support (e.g., NAS Head or Self-
Contained NAS). It is set by the provider and cannot be

modified.
Tim¢LastSampled Mandatory Time statistics table by object was last updated (Time Stgmp
in SMI 2.2 specification format).

Caption Optional Not Specified in this version of the Profile.

Desgription Optional Not Specified in this version of the Profile.
12.6.[L5SNIA_AssociatedFileSystemStatisticsManifestCollection

(Client defined collection)

The |SNIA_AssociatedFileSystemStatisticsManifestCollection ~associates an instance |[of a
SNIA| FileSystemStatisticsManifestCollection to the instance~0f CIM_StatisticsCollectipn to
which it applies. Client defined manifest collections identify'the Manifests (statistic propgrties)
for retrieval of filesystem statistics.
SNIA| AssociatedFileSystemStatisticsManifestCollection is not subclassed from anything
Therg will be one instance of the SNIA_AssocCiatedFileSystemStatisticsManifestCollgction
class) for each client defined manifest collection that has been created.
Created By: Extrinsic: CreateManifestCollection
Modified By: Static
Delet|ed By: Static
Requfirement: Clients can creaté.manifests as identified by
SNIA[ FileSystemStatisticsCapabilities.SynchronousMethodsSupported.
Tablg 183 describes _class SNIA_AssociatedFileSystemStatisticsManifestCollection (Client
defingd collection).

Table 183 - SMI Referenced Properties/Methods for
SNIA ‘AssociatedFileSystemStatisticsManifestCollection (Client defined collection)

Properties Requirement Description and Notes

Statistics Mandatory The StatisticsCollection to which the manifest collection
applies.

ManifestCollection Mandatory A client defined manifest collection.

12.6.16SNIA_AssociatedFileSystemStatisticsManifestCollection

The

(Provider defined collection)

SNIA_AssociatedFileSystemStatisticsManifestCollection associates an instance

of a

SNIA_FileSystemsStatisticsManifestCollection to the instance of CIM_StatisticsCollection to
which it applies. The default manifest collection defines the SNIA_FileSystemStatisticalData
properties that are supported by the profile implementation.

SNIA_AssociatedFileSystemStatisticsManifestCollection is not subclassed from anything.
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One instance of the SNIA_AssociatedFileSystemStatisticsManifestCollection shall exist for the
default manifest collection if the Filesystem Performance Subprofile is implemented.

Created By: Static

Modi

fied By: Static

Deleted By: Static
Requirement: Mandatory.

Table 184 describes class SNIA_AssociatedFileSystemStatisticsManifestCollection (Provider
defined collection).

Table 184 - SMI Referenced Properties/Methods for
BNIA_AssociatedFileSystemStatisticsManifestCollection (Provider defined collection

Properties Requirement Description and Notes

Stat|stics Mandatory The StatisticsCollection to which the manifest collection
applies.

ManjifestCollection Mandatory The default manifest collection:

12.6.[L7SNIA_FileSystemStatisticalData
SNIA| FileSystemStorageStatisticalData is subclassed from*CIM_StatisticalData.

Instapces of this class will exist for each ~of the metered elements if
"ElementTypesSupported” property of the SNIA_FileSystemStatisticsCapabilities indicate

the

5 that

the metered element is supported. For exampléy.if "Local Filesystem" is identified in the

"ElempentTypesSupported” property, then this “indicates support for metering of the |local
filesyjstem.
Crealed By: Static
Modified By: Static
Delet|ed By: Static
Requlirement: Mandatory.
Tablg 185 describes class.SNIA_FileSystemStatisticalData.
Table 185 - SMI'Referenced Properties/Methods for SNIA_FileSystemStatisticalData
Progerties Requirement Description and Notes
InstgncelD Mandatory The InstancelD for a FileSystemStatisticalData instance ghall
be unique across all instances of the
FileSystemStatisticalData class.
StatiSTicTime Mandatory | The ume that the most recent measurement was taken,

relative to the object (managed element) where the statistics
were collected. (Time stamp in CIM 2.2 specification format).

ElementType

Mandatory

Defines the role that the metered element (object) played for
which this statistics record was collected. This value is
required AND the current version of SMI-S specifies the
following values:

ValueMap {"1", "102", "103", "104"}

Values { "Other", "Local Filesystem", "Exported File Share",
"Exporting Port"}.

OtherElementTypeDescription

Mandatory

A string describing the type of element when the ElementType
property of this class (or any of its subclasses) is setto 1 (i.e.,
"Other"). This property should be set to NULL when the
ElementType property is any value other than 1.
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Table 185 - SMI Referenced Properties/Methods for SNIA_FileSystemStatisticalData

Properties Requirement Description and Notes

TotallOs Mandatory The cumulative count of file /0O operations for the object,
including metadata 1/O operations.

TotalBytesTransferred Conditional Conditional requirement: This property is required if the

ElementType is 102, 103, or 104. The cumulative count of
bytes transferred for all of the file I/O operations as defined in
"TotallOs" above.

Note that this is not specified for the "Other" ElementType.

Reay

1o
oS

o Y !
conartonar

CUI IdltlUl IGl: ICHU;I CIrcT It. T:-IIO |JI U'JCIty ;O |C\4u;| Cd If thc
ElementType is 102 or 103. The cumulative count of filefO

operations that were directed to the object and that-perforined
a transfer of data from the file contents.

Note that this is not specified for the "Expaorting/Port" and|the
"Other" ElementTypes.

Writ|

EIOs

Conditional

Conditional requirement: This property is required if the
ElementType is 102 or 103. The cumulative count of file /O

operations that were directed to the object and that perforined
a transfer of data to the file‘'eontents.

Note that this is not specified for the "Exporting Port" and|the
"Other" ElementTypes,

Othg

riOs

Conditional

Conditional requirement: This property is required if the
ElementType’is 102 or 103. The cumulative count of file /O
operations, that were directed to the object and that did n
perfarm@ transfer of data either to or from the file conten
This.eount excludes metadata I/O operations (both read gnd

write). File "open", "close", and "lock" I/O operations are
examples of an "OtherlO" I/O operation.

wn ~

Note that this is not specified for the "Exporting Port" and|the
"Other" ElementTypes.

Met;

dataReadlOs

Optional

The cumulative count of file I/O operations that were dire¢ted
to the object and that performed a read transfer of metadgta.
"Get Attributes" and "Read Directory" I/O operations are
examples of a Metadata read I/O operation.

Note that this is not specified for the "Exporting Port" and|the
"Other" ElementTypes.

Met;

dataWritelOs

Optional

The cumulative count of file I/O operations that were dire¢ted
to the object and that performed a write transfer of metadpta.
"Set Attributes” I/O operations are an example of a Metadata
write 1/0 operation.

—

Note that this is not specified for the "Exporting Port" and|the
"Other" ElementTypes.

Totd

IIOTimeCaounter

QOptional

The cumulative elapsed /O operation time (number of

ClockTicklIntervals) for all file I/O operations as defined in
"TotallOs" above. The I/O operation response time is added to
this counter at the completion of each measured I/O operation
using ClockTickInterval units. The TotallOTimeCounter value
can be divided by the total number of I/O operations
(TotallOs) to obtain an 1/O operation average response time.

Note that this is not specified for the "Other" ElementType.

TotalldleTimeCounter

Optional

The cumulative elapsed idle time using ClockTickInterval
units. That is, the cumulative number of ClockTickiIntervals for
all idle time within the object, with "idle time" being that time
during which no 1/O operations were being processed by the
object.

Note that this is not specified for the "Other" ElementType.
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Table 185 - SMI Referenced Properties/Methods for SNIA_FileSystemStatisticalData

Properties

Requirement

Description and Notes

ReadlOTimeCounter

Optional

The cumulative elapsed I/O operation time for all Read 1/0
operations (that is, the cumulative elapsed time for all Read I/
O operations as defined in "ReadlOs" above).

Note that this is not specified for the "Exporting Port" and the
"Other" ElementTypes.

BytesRead

Optional

The cumulative count of bytes read (that is, the cumulative
count of bytes transferred by all Read I/0 operations as
defined in "ReadlOs" above).

Note that this is not specified for the "Exporting Port" and|the
"Other" ElementTypes.

WritelOTimeCounter

Optional

The cumulative elapsed 1/O operation time for all Write I/
operations (that is, the cumulative elapsed time’for all Wrlte I/
O operations as defined in "WritelOs" above).

Note that this is not specified for the}'Exporting Port" and|the
"Other" ElementTypes.

BytdsWritten

Optional

The cumulative count of byt€s wrfitten (that is, the cumulafive
count of bytes transferred\by all Write I/O operations as
defined in "WritelOs" aboye).

Note that this is not specified for the "Exporting Port" and|the
"Other" ElementTypes.

MetadataBytesRead

Optional

The cumulative count of metadata bytes read (that is, the|
cumulative‘count of bytes transferred by all Metadata read
operations as defined in "MetadataReadlOs" above).

/O

Note that this is not specified for the "Exporting Port" and the
“Other" ElementTypes.

Met@dataBytesWritten

Optional

The cumulative count of metadata bytes written (that is, the
cumulative count of bytes transferred by all Metadata writg 1/0
operations as defined in "MetadataWritelOs" above).

Note that this is not specified for the "Exporting Port" and|the
"Other" ElementTypes.

Caplion

Optional

Not Specified in this version of the Profile.

Desgription

Optional

Not Specified in this version of the Profile.

ElementName

Optional

Not Specified in this version of the Profile.

Sanjplelnterval

Optional

Not Specified in this version of the Profile.

StarfStatisticTime

Optional

Not Specified in this version of the Profile.

ResptSelectedStats()

Optional

Not Specified in this version of the Profile.

SNIA_FileSystemStatisticsCapabilities

An instance of the SNIA_FileSystemStatisticsCapabilities class defines the specific support
provided with the filesystem statistics implementation. Note that there would be zero or one
instance of this class in a profile. There would be none if the profile did not support the
Filesystem Performance Subprofile. There would be exactly one instance if the profile did
support the Filesystem Performance Subprofile.

SNIA_FileSystemStatisticsCapabilities class is subclassed from CIM_Capabilities.

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory.
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Table 186 describes class SNIA_FileSystemStatisticsCapabilities.

2014

Table 186 - SMI Referenced Properties/Methods for SNIA_FileSystemStatisticsCapabilities

Properties Requirement Description and Notes

InstancelD Mandatory

ElementName Mandatory

ElementTypesSupported Mandatory ValueMap { "1", "102", "103", "104" },

"Exporting Port"}.

Values {"Other", "l ocal Filesystem", "Exported File Share",

SynghronousMethodsSupported Mandatory This property is mandatory, but the array may be empty.
Va|ueMap { "2"7 113;-Y u4u’ --511, "6”1 |l7n' "8"},

Values {"Exec Query", "Indications", "QueryCollection",
"GetStatisticsCollection”, "Manifest Cfeation”, "Manifest
Modification”, "Manifest Removal'}.

AsynchronousMethodsSupported Optional Not supported in current versian bf SMI-S.

ClodkTickInterval Mandatory An internal clocking interval for all timers in the subsyster]

measured in microsecends).

Time counters are monotonically increasing counters tha

ClockTiekinterval contained a value of 32 then each time
counter'tick would represent 32 ps.

measured in microseeonds (Unit of measure in the timerg,

contain "ticks!". Each tick represents one ClockTickIntervgl.

Caplion Optional N6t Specified in this version of the Profile.
Desgription Optional Not Specified in this version of the Profile.
CregteGoalSettings() Optional Not Specified in this version of the Profile.

12.6.L8SNIA_FileSystemStatisticsManifest (Client Defined)

The | SNIA_FileSystemStatisticsManifest class is a Concrete class that defines
SNIA| FileSystemStorageStatisticalData properties that should be returned o
GetStatisticsCollection reguest.

SNIA[ FileSystemStatisticsManifest is subclassed from CIM_ManagedElement.

In ordler for a client defined instance of the SNIA_FileSystemStatisticsManifest class to
all of the ( manifest collection manipulation functions shall be identified in
"Syn¢hronousMethodsSupported"” property of the SNIA_FileSystemStatisticsCapab
(File$ystemsStatisticsCapabilities.SynchronousMethodsSupported = "6") instance, AND a

the

exist,

the
ilities
client

shall have created at least ONE instance of SNIA FileSystemStatisticsManifestCollection.

Created By: Extrinsic: AddOrModifyManifest
Modified By: Extrinsic: AddOrModifyManifest
Deleted By: Extrinsic: RemoveManifests

Requirement: Clients can modify manifests as identified by
SNIA_FileSystemStatisticsCapabilities.SynchronousMethodsSupported.
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Table 187 describes class SNIA_FileSystemStatisticsManifest (Client Defined).

Table 187 - SMI Referenced Properties/Methods for SNIA_FileSystemStatisticsManifest
(Client Defined)

Properties Requirement Description and Notes

ElementName Mandatory A Client defined string that identifies the manifest.

InstancelD Mandatory The instance Identification. Within the scope of the
instantiating Namespace, InstancelD opaqguely and uniquely
identifies an instance of this class.

ElerpentType Mandatory This value isrequired AND the current version of SMI-S
specifies the following values:
ValueMap {"1", "102", "103", "104"}
Values { "Other", "Local Filesystem", "Exportéd,File Sharg",
"Exporting Port"}.

OthgrElementTypeDescription Mandatory A string describing the type of element when the ElementTlype
property of this class (or any of itsrsubelasses) is setto 1 {i.e.,
"Other"). This property should be set to NULL when the
ElementType property is any yalde other than 1.

InclydeStatisticTime Mandatory

InclydeTotallOs Mandatory

InclydeTotalBytesTransferred Mandatory

InclydeReadlOs Mandatory

InclydeWritelOs Mandatory

InclydeOtherlOs Mandatory

InclydeMetadataReadlOs Mandatory

InclydeMetadataWritelOs Mandatory.

InclydeTotallOTimeCounter Mandatory

InclydeTotalldleTimeCounter Mandatory

InclydeReadlOTimeCounter Mandatory

InclydeBytesRead Mandatory

InclydeWritelOTimeCounter Mandatory

InclydeBytesWritten Mandatory

InclydeMetadataBytesRead Mandatory

InclydeMetadataBytesWritten Mandatory

Captiom Optiomat Not-Spetifiedmthis versiom of the Profite:

Description Optional Not Specified in this version of the Profile.

IncludeStartStatisticTime Optional Not Specified in this version of the Profile.

12.6.19SNIA_FileSystemStatisticsManifest (Provider Support)

The SNIA_FileSystemStatisticsManifest class is a Concrete class that defines the
SNIA_FileSystemStatisticalData properties that are supported by the Provider. These
Manifests are established by the Provider for the default manifest collection.

SNIA_FileSystemStatisticsManifest is subclassed from CIM_ManagedElement.

At least one Provider supplied instance of the SNIA_FileSystemStatisticsManifest class shall
exist, if the Filesystem Performance Subprofile is supported.


https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

-262 - ISO/IEC 24775-5:2014 © ISO/IEC 2014

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

Table 188 describes class SNIA_FileSystemStatisticsManifest (Provider Support).

Table 188 - SMI Referenced Properties/Methods for SNIA_FileSystemStatisticsManifest
Provider Support)

Pro artiac, RagiHamant Dascribtior-and-Notas.
peH G £ ption-a £

ElementName Mandatory A Provider defined string that identifies the manifestin't
context of the Default Manifest Collection.

@

InstapcelD Mandatory The instance Identification. Within the scope’of the
instantiating Namespace, InstancelD opaquely and unigpely
identifies an instance of this class.

ElementType Mandatory This value is required AND the current version of SMI-S
specifies the following values:

ValueMap {"1", "102", "103",»"104"}

Values { "Other", "Local-Filesystem”, "Exported File Shafe",
"Exporting Port"}.

Othef{ElementTypeDescription Mandatory A string describing the type of element when the Element{Type
propertyofithis class (or any of its subclasses) is set to 1/(i.e.,
"Other")! This property should be set to NULL when the
ElementType property is any value other than 1.

Inclu@leStatisticTime Mandatory
InclugieTotallOs Mandatory
InclugileTotalBytesTransferred Mandatery.
InclugleReadlOs Mandatory
InclugieWritelOs Mandatory
Inclu¢ieOtherlOs Mandatory
InclufieMetadataReadlOs Mandatory
InclugleMetadataWritelOs Mandatory
InclugleTotallOTimeCounter Mandatory
InclugieTotalldleTimeCounter Mandatory
InclugleReadlOTimeCounter Mandatory
InclugeBytesRead Mandatory
IncludeWritelOTimeCounter Mandatory
IncludeBytesWritten Mandatory
IncludeMetadataBytesRead Mandatory
IncludeMetadataBytesWritten Mandatory
Caption Optional Not Specified in this version of the Profile.
Description Optional Not Specified in this version of the Profile.

IncludeStartStatisticTime Optional Not Specified in this version of the Profile.
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12.6.20SNIA_FileSystemStatisticsManifestCollection (Client Defined)

An instance of a client defined SNIA_FileSystemStatisticsManifestCollection defines the set of
Manifests to be used in the retrieval of filesystem statistics by the GetStatisticsCollection
method.

SNIA_FileSystemStatisticsManifestCollection is subclassed from
CIM_SystemSpecificCollection.

In order for a client defined instance of the SNIA_FileSystemStatisticsManifestCollection class
to exist, then all the manifest collection manipulation functions shall be identified in the
"SynchronousMethodsSupported" property of the SNIA_FileSystemStatisticsCapabilities

H 1 'H P 1l " 1 A 4 > L e
InSta 1L Aaiftu a CIHICTTIU STidall TTave LITAlTUu a vidllliicst CUINTTUUUIT. .

Crealed By: Extrinsic: CreateManifestCollection
Modified By: Static
Deletled By: Static

Requfirement: Clients can create manifests as identified by
SNIA| FileSystemStatisticsCapabilities.SynchronousMethodsSupported.

Tablg 189 describes class SNIA_FileSystemStatisticsManifestColléction (Client Defined).

Table 189 - SMI Referenced Properties/Methods for
SNIA_FileSystemStatisticsManifestCollectign (Client Defined)

Properties Requirement Descriptigh and Notes
InstancelD Mandatory
ElementName Mandatory A client defined user-friendly name for the manifest collection.

Itis set during creation of the Manifest Collection through|the
ElementName parameter of the CreateManifestCollectior]
method.

IsDgfault Mandatory Denotes whether or not this manifest collection is a providler
defined default manifest collection. For the client defined
manifest collections this is set to "false".

Caplion Optional Not Specified in this version of the Profile.

Desgription Optional Not Specified in this version of the Profile.

12.6.P1SNIA_FileSystemStatisticsManifestCollection (Provider Defined)

An instance ofia default SNIA_FileSystemStatisticsManifestCollection defines the get of
Manifests that’ define the properties supported for each ElementType supported for the
implementation. It can also be used by clients in retrieval of Filesystem statistics by the
GetStatisticsCollection method.

SNIA_FileSystemStatisticsManifestCollection is subclassed from
CIM_SystemSpecificCollection.

At least ONE SNIA_FileSystemStatisticsManifestCollection shall exist if the Filesystem
Performance Subprofile is implemented. This would be the default manifest collection that
defines the properties supported by the implementation.

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


https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

-264 - ISO/IEC 24775-5:2014 © ISO/IEC 2014

Table 190 describes class SNIA_FileSystemStatisticsManifestCollection (Provider Defined).

Table 190 - SMI Referenced Properties/Methods for
SNIA_FileSystemStatisticsManifestCollection (Provider Defined)

Properties Requirement Description and Notes

InstancelD Mandatory

ElementName Mandatory For the default manifest collection, this should be set to
"DEFAULT".

IsDefault Mandatory Denotes whether or not this manifest collection is a provider

defined default manifest collection. Eor the default manifest

collection this is set to "true".

Caplion Optional Not Specified in this version of the Profile.

Desgription Optional Not Specified in this version of the Profile.

12.6.R2SNIA_FileSystemStatisticsService

The SNIA_FileSystemStatisticsService class provides methods for_statistics retrieval and
Manifest Collection manipulation.

The $NIA_FileSystemStatisticsService class is subclassed from)CIM_Service.

Ther¢ shall be an instance of the SNIA_FileSystemStatisticsService, if the Filesystem
Perfgrmance Subprofile is implemented. It is not negesSsary to support any methods qf the
servite, but the service shall be populated.

The methods that are supported can be determined from the SynchronousMethodsSupplorted
and AsynchronousMethodsSupported properties of the SNIA_FileSystemStatisticsCapabilities.

Creatled By: Static
Modified By: Static
Deleted By: Static
Requrrement: Mandatory.
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Table 191 describes class SNIA_FileSystemStatisticsService.

Table 191 - SMI Referenced Properties/Methods for SNIA_FileSystemStatisticsService

identified by

Properties Requirement Description and Notes

SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

Name Mandatory

Cap[ion optonal NOTU Specified I mnis version or the Profie.

Desgription Optional Not Specified in this version of the Profile.

ElementName Optional Not Specified in this version of the Profile.

OpefationalStatus Optional Not Specified in this version of the Profile.

StatpisDescriptions Optional Not Specified in this version of the Profile.

InstaliDate Optional Not Specified in this version of the Profile.

HealthState Optional Not Specified in this versian.of the Profile.

TimgOfLastStateChange Optional Not Specified in thistversion of the Profile.

Oth¢rEnabledState Optional Not Specified incthis version of the Profile.

EnapledDefault Optional Not Specifiedin this version of the Profile.

RegpestedState Optional Not Specified in this version of the Profile.

EnapledState Optional Not Specified in this version of the Profile.

Starfed Optional Not Specified in this version of the Profile.

PrimaryOwnerName Optional Not Specified in this version of the Profile.

PrimaryOwnerContact Optional Not Specified in this version of the Profile.

Get$tatisticsCollection() Conditional Conditional requirement: Clients can get statistics collectipns
using the GetStatisticsCollection as identified by
SNIA_FileSystemStatisticsCapabilities.SynchronousMethods
Supported or Clients can get statistics collections using the
GetStatisticsCollection as identified by
SNIA_FileSystemStatisticsCapabilities.AsynchronousMethod
sSupported.Support for this method is conditional on
SNIA_FileSystemStatisticsCapabilities.SynchronousMethods
Supported or
SNIA_FileSystemStatisticsCapabilities.AsynchronousMethod
sSupported containing '5' (GetStatisticsCollection). This
method retrieves all statistics kept for the profile as directpd
by a manifest collection.

CreateManifestCollection() Conditional Conditional requirement: Clients can create manifests as

SNIA_FileSystemStatisticsCapabilities.SynchronousMethods
Supported or Clients can create manifests as identified by
SNIA_FileSystemStatisticsCapabilities.AsynchronousMethod

sSupported.Support for this method is conditional on

SNIA_FileSystemStatisticsCapabilities.SynchronousMethods

Supported or

SNIA_FileSystemStatisticsCapabilities.AsynchronousMethod
sSupported containing '6' (Manifest Creation). This method is

used to create client defined manifest collections.
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Table 191 - SMI Referenced Properties/Methods for SNIA_FileSystemStatisticsService

Properties Requirement Description and Notes
AddOrModifyManifest() Conditional Conditional requirement: Clients can modify manifests as
identified by

SNIA_FileSystemStatisticsCapabilities.SynchronousMethods
Supported, or Clients can modify manifests as identified by
SNIA_FileSystemStatisticsCapabilities.AsynchronousMethod
sSupported.Support for this method is conditional on
SNIA_FileSystemStatisticsCapabilities.SynchronousMethods
Supported, or
SNIA_FileSystemStatisticsCapabilities.AsynchronousMethod
sSupparted containing 7" (Manifest Madification)-This
method is used to add or modify filesystem statistics
manifests in a client defined manifest collection.

RenjoveManifests() Conditional Conditional requirement: Clients can remove manifests ag
identified by
SNIA_FileSystemStatisticsCapabilities.SynchronousMetHods
Supported, or Clients can remove mafifests as identified [by

SNIA_FileSystemStatisticsCapabijlities. AsynchronousMethod
sSupported.Support for this method/is conditional on
SNIA_FileSystemStatisticsCapabilities.SynchronousMethods
Supported, or
SNIA_FileSystemStatisticsCapabilities.AsynchronousMethod
sSupported containing-8"(Manifest Removal). This methqd is
used to remove a fileSystem statistics manifest from a clignt

defined manifestcollection.

ReqglestStateChange() Optional Not Specifiedin this version of the Profile.
StogService() Optional Not Specified in this version of the Profile.
StarfService() Optional Not Specified in this version of the Profile.

EXPHRIMENTAL
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EXPERIMENTAL

13 Filesystem Quotas Profile

13.1 Synopsis

Profile Name: FileSystem Quotas (Component Profile)

Version: 1.4.0

Organization: SNIA

CIM $chema Version: 2.18

Tablg 192 describes the related profiles for FileSystem Quotas.

13.2 | Description

13.2.l General

Table 192 - Related Profiles for FileSystem Quotas

Profile Name Organization Version Requirement Description
Filesystem SNIA 14.0 Mandatory

Indication SNIA 1.5.0 Mandatory

Experimental Indication SNIA 15.0 Optional

Job Control DMTF 15.0 Optional

« | Central Class: LocalFileSystem

* | Scoping Class: ComputerSystem

The Filesystem Quotas Profile is ‘intended to provide management of quotas on the use of
filesyjstem resources, raw space‘and inodes especially, by the common filesystem princjpals.
User| group and tree quotassare modeled. Trees means directories (rooted directory hierprchy
strucfures) within filesystems:”"Some systems allow quotas only on directories that have pome

specifal distinguishing feature, others allow them on arbitrary directories.

Quota systems work by keeping statistics-in real time-on the space used by each monitored
principal/containeripair, e.g. a user and her home share. They then trigger events when
filesystem writés-cause the space used by the principal to exceed some threshold. There are

four gommon\varieties of quota thresholds:

1)

2)

3)

4)

Hprd,“Hitting a hard quota threshold causes subsequent writes by the principal tp the
alfected container to fail. In POSIX, the error returned to the client is ENOSPC (no sgace).
An indication is also thrown.

Soft. A soft threshold causes the system to issue a warning. Systems variously issue
warnings via CLI, SNMP traps, pop-up windows at the user station, audit log entries, email
and other proprietary methods. This profile provides required indications for this purpose.

Soft, with grace period. This type of quota is really a refinement of soft quotas. It functions
like a soft quota until the grace period expires, at which point it begins behaving like a hard
quota.

Monitoring. When a monitoring quota is in effect, there are no thresholds, and no warnings
are issued. This type of quota is useful because the underlying system keeps track of the
relevant usage statistics in real time for all quotas. A monitoring quota permits an
administrator to simply issue a command to print a quota report instead of having to do a
complete filesystem scan to get the usage information of interest.
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In general, it is not possible to have a quota system that meets the above semantics without
some level of access to the data path. More loosely coupled systems may need to relax the
semantics of the hard limit, for example, and may not actually trigger an event until a file is
closed, for example. This profile allows these semantic variations.

Some systems allow "default" quotas for users, groups and/or trees. A default user quota, by
way of example, is used for every user of the system who does not have a quota entry specific
to them.

13.2.2 Tree Quotas

Tree quotas are quotas on directory trees with an identifiable root. Mounts and symlinks are
not fglfowed. Tn other words, a directory which contains nothing but mount points and symbolic
links may satisfy a very small quota, even though the amount of data addressable by entrjes in
the cpntainer is large.

Hard[links are another matter. The policy is system-dependent, but a common behavior i that
if a file or directory is hard-linked in two separate trees with separate treg’quotas, the gpace
used|is charged against both quotas.

Pure|tree quotas apply no matter which principal does the writing, (There are some cajeats
howejver.

= Rpot on some systems is not constrained by quotas.

= An entity with sufficient privilege may not be constrained by quotas on some systems (g.g. a
Windows user with BackupOperator privilege).

Somg systems may support tree quotas only on directories with certain special characteristics.
Directories may be constrained to being top-level, for example. This profile does not spegify a
mear]s for determining whether a given directogy may have a tree quota set on it.

13.2.B User Quotas

User|quotas are limits on how much space a principal with a given User ID can use. They may
be either global or restricted by namespace tree, as well as by filesystem.

13.2.4 Group Quotas

Group quotas set limits on how much all the members of a group with a given Group ID cah use
in thg aggregate. They.are'not, therefore, quotas which apply to each member of a group| This
follows Unix usage. /&Group quotas only work on systems which have the concept of a prmary
group id (PGID), as the system needs to know which group to charge writes against. As NTFS
does|not have thesconcept of a primary group, it does not do group quotas. Note that therg is a
primgry groupfield that can be discovered on a file in NTFS. This is for POSIX support,
howejver, and does not always contain anything meaningful.

Group+quotas may be global or applicable to a given namespace tree and/or filesystem.

13.2.5 Container Boundaries

Quotas may be system-wide, or scoped to an individual filesystem. Not all systems support
both of them, however, so provision is made for both. The SupportedPrincipalTypes array in
the FSQuotaCapabilities class distinguishes between User, Group, Tree, User-Tree and
Group-Tree quotas as follows.

= User Quotas and Group quotas are described in 13.2.3 and 13.2.4.

= A Tree Quota is a limit on the storage (or other limit such as number of inodes) used by a directory
tree. This quota is not specific to a user or a group but applies to all users and groups creating
files and directories within the tree.

= A User-Tree quota is a limit on the storage used by a user within a directory tree and is applied in
parallel with the Tree Quota (both shall be satisfied).
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< A Group-Tree quota is a limit on the aggregate storage used by a group of users within a directory
tree and is applied in parallel with the Tree Quota (both shall be satisfied).

If a Tree is configured with a Tree Quota as well as User-Tree and Group-Tree quotas, they
shall all be satisfied.

13.2.6 Quota types

Quotas are usually limits on disk space. Some systems, however, also support limits on the
number of files and/or directories.

13.2.7 Class design considerations

13.2.7.1 New Classes

13.2.7.1.1 General

This | profile uses several new classes: FSDomainldentity, FSQuotaCapabilities,
FSQuotaReportRecord, FSQuotaConfigEntry, FSQuotaManageméntService, and
FSQuotalndication.

13.2.7.1.2 FSDomainldentity

Due to the in-band nature of quota tracking, the identifier of the principal being managed jeeds
to be|small and easily optimized. Traditional systems use Unix*dlDs and GIDs, which are B2-hit
guantities, or SIDs which are short strings. To tie these int6. CIM, this new class is spedified.
Each|instance contains a string with the UID, GID or SID/, respectively, in it, and enums for the
type pf domain and principal.

13.2.7.1.3 FSQuotaCapabilities

This Capabilities subclass lists the properties in a FSQuotaConfigEntry that are supported by
the upderlying system. The client shall not attempt to set any properties which are not listed as
suppeprted in the instance of this class.;associated to the service. It shall instead always
populate unsupported properties with nuil.

Therg shall exist exactly one instarice of this class per FSQuotaManagementService instance.

13.2.7.1.4 FSQuotaReportRecord

When running a quota report, the underlying system generally issues a text file, each line or
group of lines representing the status of a filesystem principal with respect to one fuota
configuration entry. Fhere may be hundreds of thousands of these records, and they ane not
keyedl, meaning that-there is no way to go back and fetch any given one of them. Thenefore
FSQuotaReportRecord is derived from a new proposed abstract root class ¢alled
RepofrtRecord, which carries the Indication qualifier. Note that this qualifier does not mean that
thesq classes are subclasses of CIM_Indication. It is used because it is the only way, currently,
to copstruct a class in CIM which does not require a key.

13.2.7.1.5 FSQuotaConfigEntry

An FSQuotaConfigEntry instance represents a single quota entry supported by the system. For
example, one FSFQuotaConfigEntry instance may specify that on filesystem “foo,” in directory
“/bar,” the user “joe” is restricted to 1 GB of space, and should receive a warning at 0.97 GB.

A quota entry has been defined as a complex of several classes and associations. If
implementation experience turns up performance considerations related to this, this design
may need to be revisited.

Many systems do not support any method of identifying individual FSQuotaConfigEntry
instances, as they simply represent lines in a text file, and the underlying system may not care
about duplicates or conflicts. However, FSQuotaConfigEntry instances need to be modified;
this corresponds to editing the corresponding line in the file. Therefore, if the underlying
system does not expose a key, one may be created by composing the PrincipallD property, a
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unique reference to the FileSystem or ComputerSystem to which the entry applies (from the

association FSQuotaAppliesToElement),

the TreeName property (if a tree quota), the

measured quantity type (the ResourceType property), the quota type (QuotaType property),
and its default status (the Default property). An implementation may expose the algorithm used
to compose the key so that the client may decompose it, but this is not required by this version
of the profile. Upon creation of a new quota instance, clients shall verify that no quota with the
same key already exists. Upon modification of an instance, clients shall modify all instances
whose keys match that instance key.

= PrincipallD: This indicates a user by the user’s UID or SID, or a group by the group’s GID or SID,
or it can be the empty string. It is interpreted in the context of a directory service specified for the

fi

on.
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The
that g

13.2.
Figur

sen/er (“nm'r_\l m:rQnynm that is associated to the I:iInQ\J/efnm h\ll a nnpnndnnr‘y associat

stancelD. This property is a unique identifier for this FSQuotaConfigEntry. This property.sh
nique in the presence of multiple instances of ComputerSystem and FileSystem,fand m

all be
Lltiple

operties of QuotaType, Default, ResourceType and PrincipallD. It may be constructible by the

ent, but this profile does not specify this format.

.1.6 FSQuotaManagementService

-SQuotaManagementService provides the interface to the underlying system for
itions which are overtly related to quotas. There shall besat/most one instance

otaManagementService for each underlying ComputerSystem.

.1.7 FSQuotalndication

FSQuotalndication class provides information abodt threshold crossing events, me

guota has just been exceeded.

B Instance Diagram

most
of a

aning

P 19 shows the Filesystem Quotas instancé diagram
System ManagedElement i
IdentityContext
HostedService FSQuotaAppliesToElement

FSQuotaManagementService

FSQuotaReportRecord I

FSQuotaDomainldentity

FSQuotaAppliesToPrincipal

FSQuotaConfigEntry

ElementCapabilities

FSQuotaCapabilities

FSQuotaAppliesToTree

LogicalFile

-(directory)

Figure 19 - Filesystem Quotas Instance Diagram
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13.3 Health and Fault Management Considerations

None currently applicable.

13.4 Supported Profiles, Subprofiles, and Packages

See 13.1 for this information.

13.5 Methods of the Profile

13.5.1 General

All profile methods are contained in the FSQuotaManagementService.

13.5.p FindQuotaEntries

uint32 FindQuotaEntries(
IN string ldentityld,
IN ManagedElement REF Element,
IN string Tree,
IN uintl6 QuotaType,

OUT EmbeddedlInstance("'SNIA_FSQuotaConfigEntry')string
QuotaEntries[],

Given a combination of inputs, FindQuotaEntries( ) searches the"quota entry database gn the
mangged device for quota entries that match, and returns‘a list. On systems that suppprt it,
long-funning queries may return a job.

Poss|ble quota entries are:
1) [dentityld

Ident|tyld is an optional string that can specify the UID, GID, or SID or can specify a pattern.
The fpllowing rules apply to Identityld.

a) If Identityld is NULL or the empty, string, no identity-based quotas should be returned.
b) If IdentitylD is NULL, default quotas will be returned.
c) If Identityld is “*”, thisymatches all identity-based quotas entries.

d) ldentityld mayalso be a specific ID, or the prefix of an ID followed by "*". Standard
prefix string.matching is used to determine which entries match in this case.

2) [Element

Elempent is an optional reference to a ManagedElement (declared as CIM_ManagedElgment
REF Element). The following rules apply to Element:

)\ When a ComputerSystem is passed for Element, the returned entries may be default or jother
entries for both the ComputerSystem and its contained FileSystems.

b) When a FileSystem is passed in for Element, only entries pertaining to that FileSys-
tem shall be returned. This may include default entries applicable to that FileSystem.

c) If NULL is passed in for Element, the FSQuotaManagementService assumes that the
ComputerSystem it is hosted on is the Element.

Element is an optional reference to a ComputerSystem or a LocalFileSystem, but is declared
as a reference to a ManagedElement, which is the only common parent class.

3) Tree

Tree is an optional string that identifies a tree (or trees) contained within a filesystem. The
following rules apply to Tree:
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a) A null or empty string indicates that no tree quota entries should be returned.

2014

b) A “*” tree parameter matches all tree quota entries defined within the filesystem(s)

indicated by Element, if any.

c) If Tree contains a path, it matches that path only. On some systems, this may res
multiple matches, one for the same-named tree in each of several filesystems.

ultin

d) Prefix string matching may be used for the Tree parameter. E.g. the path "/x/y/*" will

match tree quotas on both "/x/y/m" and "/x/y/p".

QuotaType

Quot
shou

13.5.

This

Recall that the ManagedElement’s name is specified as part of a QuotaEntry’s Instan

abov
when

13.5.

Given the InstancelD of an existing quota entry, ModifyQuotaEntry( ) replaces it with 3

entry

13.5.

hType is an enumerated optional parameter that describes what type of quotale
d be returned. The following rules apply to QuotaType:

a) NULL or Unknown matches any entry (i.e., it is a wildcard).

b) If Tree is specified, then entries which are pure tree quotas (not usek-tree or grog
tree) match.

c) If User-Tree or Group-Tree is specified, then only user-tree ar’group-tree quotas
match.
B DeleteQuotaEntry
uint32 DeleteQuotaEntry(IN string EntrylD);

routine deletes a given quota entry from the managed device’s quota entry data

. A CIMOM managing multiple devices nay use that to find which device to ad
deleting the actual entry.

1 ModifyQuotaEntry
uint32 ModifyQuotaEntry(

IN string\Entryld,

IN EmbeddedlInstance("'SNIA_FSQuotaConfigEntry') string
QuotaEntry,

OUTNCIM_Job REF Job;
)i

specified Jas an EmbeddedIinstance.

b AddQuotaEntry

htries

pase.
celD,
dress

new

TiNT3Z AJOQUOTAENTIY (

IN EmbeddedlInstance("'SNIA_FSQuotaConfigEntry') string
QuotaEntry,

OUT CIM_Job REF Job;
);

This routine adds a new quota entry to the quota entry database on the appropriate managed
element.

The ConflictingEntriesUsage property in FSQuotaCapabilities (see Clause 13 "Filesystem
Quotas Profile") will govern what happens if an entry already exists with the same combination

of Pri

ncipallD, ManagedElement, TreeName, ResourceType, QuotaType, and Default.

13.5.6 GetQuotaReport

uint32 GetQuotaReport(
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13.5.

This

always be supported when the element is a CIM_ComputerSystem. On systems that supp
the ManagedElement may alternatively be a filesystem. If an attempt is made to chang

State

(“Operation unsupported for.individual MEs of this type").
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Somg systems require an explicit initialization step before quotas may be used. If this
takes
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IN CIM_ManagedElement REF Element,

IN string Tree,

IN string User,

IN EmbeddedInstance("'FSQuotaDomainldentity') string Group,
IN, OUT string Cursor,

IN, OUT uint64 NQuotas,

OUT CIM_Job REF Job,

OUT EmbeddedlInstance("'SNIA_FSQuotaReportRecord™) string
ReportRecs[];

):

outine gets a quota report from a managed element. As there may be millions of e
s report, a chunking mechanism is provided so that the client does not"be

hitial call to GetQuotaReport shall pass in NULL as a Cursor. Subsequent-calls shall
the cursor exactly as received from the server, without modification,nas an indicat
p to continue the report from.

Is which do not wish to use the chunking mechanism may pass,a-humber such as 2

7 EnableQuotas

uint32 EnableQuotas(
IN Boolean OnOff,
IN CIM_ManagedElement.element,
OUT CIM_Job REF Jeb

):

outine turns quota management on or off on a given managed element. This routine

on an unsupported ManagedElement, the routine shall return an appropriate

B InitializeQuotas

uint32 InitializeQuotas(
IN CIM_ComputerSystem REF Server,
OUT CIM_Job REF Job);

cords
come

pass
on of

ob is

shall

ort it,

e the
error

step

some time. a job shall be returned. Systems which do not require this step shall feturn

“Success”.

13.6

13.6.

Client Considerations and sample code

1 General

Because quota management capabilities vary so widely from device to device, clients shall be
prepared to receive "unsupported" errors. These can be kept to a minimum by inspecting the
QuotaCapabilities of the managed device. See the QuotaGetCapabilities routine in 13.6.2.

There are five fundamental operations on quotas:

1)
2)

Initialize the quota management system;

Turn quota tracking on or off;
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3) Add or modify a quota table entry;
4) Read the quota table;
5) Get a report on quota usage for one or all entries in the quota table.

The QuotaManagementService class contains extrinsics for all of these things, so each task
reduces to getting the service instance and invoking the desired method.

The following example code is advisory.

EXPERIMENTAL

13.6. Common subroutines

In the Filesystem Quotas sample routines, the following subroutines are used<(and deglared
inling here):

sub CIM_QuotaManagementService QuotaGetQMService(
IN REF CIM_System system);

services = Associators(system,
"CIM_HostedService",
"CIM_QuotaManagementService",
"Antecedent",
""Dependent™,
false, false, NULL);

return services[0];

sub CIM_QuotaCapabilities QuotaGetCapabilities(
INNREF CIM_System system)

service-= QuotaGetQMService(system);

caps”’= Associators(service,
"CIM_ElementCapabilities”,
"CIM_QuotaCapabilities",
"CIM_ManagedElement™,
""ManagedElement",
"Capabilities",
false, false, NULL);

return caps[0];

sub boolean QuotaSupportsPrincipalType(
IN REF CIM_System system,
IN uintl6 type)

capabilities = QuotaGetCapabilities(system);

for(i = 0; capabilities.SupportedPrincipalTypes[i] !'= NULL; ++) {
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if (capabilities.SupportedPrincipalTypes[i] == type) {
return TRUE;
3

s
return FALSE;

All of the following routines may return errors indicating that the supplied managed element is

not supported. In most cases this will be because the operation (e.g. initializing quotas) is a
syste -wide n'r_\nrqtinn' and cannot bhe done on a pnr-filncycfnm basis

EXPERIMENTAL

EXPERIMENTAL

13.6.B Initialize quotas

sub uint_16 InitializeQuotas(
IN REF CIM_System system)

{
gms = QuotaGetQMService(system);
result = gms->InitializeQuotas(system, job);
//
// See the Job Control profile for information on
// handling the jobZif one is returned.
//
return result;
}

EXPERIMENTAL

EXPERIMENTAL

13.6.4 Enable/or disable quota tracking

//
// enable or disable quotas
//
// See the mof for the EnableQuotas extrinsic for possible
// return values
//
sub uintl6 EnableQuotas(IN REF CIM_System system,
IN REF CIM_ManagedElement me,
IN boolean onoff)

gms = QuotaGetQMService(system);
result = gms->EnableQuotas(onoff, me, job);

/7
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// See the Job Control profile for information on
// handling the job if one is returned.
//
return result;
}
EXPERIMENTAL

EXPERIMENTAL

13.6.p Add a quota entry

sub uintl6 AddQuotaEntry(IN REF CIM_System system,
IN REF CIM_ManagedElement me,
IN String tree,
IN REF CIM_Domainldentity principal,
IN uint64 hardlimit,
IN uint64 softlimit,
IN uint64 graceperiod,
IN boolean active,
IN string restype,
IN uintl6é quotatype,
IN REF logicalfile,
IN REF me,
IN boolean default)

service = QuotaGetQMSérvice(system);
entry = Createlnstance(“SNIA_FSQuotaConfigEntry™);
entry->HardLimit\= hardlimit;
entry->SoftLimit = softlimit;
entry->SofthimitGracePeriod = graceperiod;
entry->Active = active;
switeh\(restype) {

case “Bytes”: entry->ResourceType = 2;
3;
case “Directories”: entry->ResourceType = 4;

case “Files”: entry->ResourceType

case “Files+Directories”: entry->ResourceType = 5;
case “lnodes”: entry->ResourceType = 6;
default: entry->ResourceType = 0O;

¥

switch (quotatype) {
case “User”: entry->QuotaType = 2;
case “Group”: entry->QuotaType = 3;
case “Tree”: entry->QuotaType = 4;
default: entry->QuotaType = O;

¥

if (principal = NULL) {
entry->PrincipalID = principal->PrincipallD;

else
entry->PrincipalID = NULL;

if (logicalfile = NULL) {
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entry->TreeName = logicalfile->Name;
else

entry->TreeName = NULL;
entry->ManagedElement = me;
entry->Default = default;
entry->InstancelD = NULL;

result = service->AddQuotaEntry(entry, job);

//

// analyze error, if there is one: the above code
// cannot return “1” or “37, so only “2” is left.

// And that means there’s already an identical

// entry, so declare victory and move on.

//

return result; // could return 0, if you prefer

EXPERIMENTAL

EXPERIMENTAL

13.6.p Delete a quota entry

//
// See the mof for the Delé&teQuotaEntry extrinsic for possible
// return values
//
sub uintl6 DeleteQuotakEntry(IN REF CIM_System system,
IN string entryid,
OUT REF CIM_Job job)

{
service = QuotaGetQMService(system);
result = service->DeleteQuotaEntry(entryid);
return result;

}

EXPERIMENTAL

EXPERIMENTAL

13.6.7 Modify a quota entry

//
// There are many ways to modify a quota entry. Here are
// a couple examples
//
sub uintl6 ModifyQuotaHardLimit(IN REF CIM_System system,
IN string entryid,
IN uint64 newlimit)
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service = QuotaGetQMService(system);

entry = Getlnstance(entryid);

entry->HardLimit = newlimit;

result = service->ModifyQuotaEntry(entryid, entry, job);
//

// See the Job Control profile for information on

// handling the job if one is returned.

/7/

return result;

sub uintl6 SpecificUserToDefault(IN REF CIM_System system,
IN string uid)
{
//
// change Alice’s quota to be the default for
// all users
//
service = QuotaGetQMService(system);
//
// Need to search through all “the quota entry instances
// for the given uid.
//
ges[] = Enumeratelnstances(“SNIA_FSQuotaConfigEntry”,
true, false, false, false, “PrincipallD”);
foreach ge (ges[P\ ¥
if (ge->PrineipallD == uid) {
ge->PrincipallD = NULL);
ge->Default = true;
return O;
¥
¥
return 1; // not found
¥
EXPERIMENTAL

EXPERIMENTAL

13.6.8 Read the quota entries

//

// Warning: on some systems, this may return 10’s of

// thousands of entries

//

sub FSQuotaConfigEntry[] ReadQuotaEntries(IN REF CIM_System system)

{
service = QuotaGetQMService(system);
service->FindQuotaEntries(NULL, system, NULL, NULL, NULL,
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ges[]. job);

//
// See the Job Control profile for information on
// handling the job if one is returned.
//
return qges[];
}
EXPERIMENTAL

EXPERIMENTAL

13.6.p Get areport on quota usage

sub FSQuotaReportRecord[] GetQuotaReport(IN REF CIM_System system)

{
cursor = NULL;
service = QuotaGetQMService(system);
nrecs = 1000;
r = service->GetQuotaReport(system, NULL, NULL, NULL,
cursor, nrecs, job, recs[]);
<manage job>;
<do something with recs>;
while (r !'= “No more data™) {
r = service->GetQuotaReport(system, NULL, NULL, NULL,
cursor, nrecs, job, recs[]):
<manage job>;
<do something with recs>;
3
3
}

EXPERIMENTAL

13.7| CIM Elements

13.7.L General

T blr 102 - ik +h LA lopraaont
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Table 193 - CIM Elements for FileSystem Quotas

Element Name Requirement | Description

13.7.2 SNIA_FSDomainldentity Mandatory A small class containing the unique ID of a user
or group in a Unix or Windows domain.

13.7.3 SNIA_FSQuotaAppliesToElement Mandatory An association between a quota config entry and
a managed element.

13.7.4 SNIA_FSQuotaAppliesToPrincipal Mandatory An association between a quota config entry and
a filesystem principal entity.

13.7.5 SNIA_FSQuotaAppliesToTree Mandatory An association between a quota config entry and
a directory.
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Table 193 - CIM Elements for FileSystem Quotas

Element Name Requirement | Description

13.7.6 SNIA_FSQuotaCapabilities Mandatory The supported targets, quota types, resource
types and behaviors of the
FSQuotaManagementService associated to this
class instance.

13.7.7 SNIA_FSQuotaConfigEntry Mandatory A single quota entry in the configuration
database.
13.7.8 SNIA_FSQuotalndication Optional An indication specially referring to quota events.

Note that the threshold and current value are
passed in the parent class, in ThresholdValpe
and ObservedValue.

13.7.p SNIA_FSQuotaManagementService Mandatory Quota Management Service class.

13.7.JLO SNIA_FSQuotaReportRecord Mandatory A class representing a singlé lin€’in a quotg
report generated by a call'to the QuotaReport()
extrinsic of the FSQuotaManagementServide.

13.7.JL11 SNIA_ReportRecord Mandatory An abstract keyless class proposed as the oot
of a tree of report-record classes.

SELECT * FROM SNIA_FSQuotalndication WHERE Mandatory Hard quota‘threshold crossed.

WhichLimit = 2

SELECT * FROM SNIA_FSQuotalndication WHERE Mandatory Soft quota threshold crossed.

WhichLimit = 3

13.7.p SNIA_FSDomainldentity

Crealed By: Createlnstance_or_Static_or_Extegnal
Delet|ed By: Static
Requjirement: Mandatory.

Tablg 194 describes class SNIA_FSDomainldentity.

Table 194 - SMI Referenced Properties/Methods for SNIA_FSDomainldentity

Propgrties Requirement Description and Notes
Princ|pallD Mandatory The unique ID of a principal. This may be a UID, GID or a [SID.
DomainType Mandatory The type of domain the Principal belongs to. Possible valuges

are "Unknown", "Other", "Unix", and "Active Directory".

Princ|palType Mandatory The type of Principal represented by this identity instance.
Possible values are "Unknown", "Other", "User" and "Group".

13.7.3 SNIA_FSQuotaAppliesToElement

Created By: Createlnstance
Modified By: Extrinsic_or_External
Deleted By: Deletelnstance
Requirement: Mandatory.
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Table 195 describes class SNIA_FSQuotaAppliesToElement.

Table 195 - SMI Referenced Properties/Methods for SNIA_FSQuotaAppliesToElement

Properties Requirement Description and Notes
Antecedent Mandatory The managed element.
Dependent Mandatory The quota config entry.

13.7.4 SNIA_FSQuotaAppliesToPrincipal
Created-By-—GCreatelnstance

Modified By: Extrinsic_or_External

Deleted By: Deletelnstance

Requrrement: Mandatory.

Tablg 196 describes class SNIA_FSQuotaAppliesToPrincipal.

[able 196 - SMI Referenced Properties/Methods for SNIA_FSQuetaAppliesToPrincipa

Properties Requirement Description and (Notes
Antecedent Mandatory The filesystem principal.
Dependent Mandatory The quota-config entry.

13.7.p SNIA_FSQuotaAppliesToTree

Crealed By: Createlnstance
Modified By: Extrinsic_or_External
Deleted By: Deletelnstance
Requrrement: Mandatory.

Tablg 197 describes class SNIAUFSQuotaAppliesToTree.

Table 197 - SMI Referenced Properties/Methods for SNIA_FSQuotaAppliesToTree

Properties Requirement Description and Notes
Antecedent Mandatory The filesystem directory tree.
Dependent Mandatory The quota config entry.

13.7.p.SNIA_FSQuotaCapabilities

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Mandatory.
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Table 198 describes class SNIA_FSQuotaCapabilities.

Table 198 - SMI Referenced Properties/Methods for SNIA_FSQuotaCapabilities

Properties Requirement Description and Notes

InstancelD Mandatory A unique ID for the capabilities instance.

ElementName Mandatory A user-friendly name for the instance in the
format
SystemName:ManagedElementName:Capabiliti
es.

SupportedTargetTypes Mandatory The target types supported by the Service.
Possible values are "ComputerSystem" and
"FileSystem".

SugportedPrincipalTypes Mandatory An array of the types of Principal,supported by

the Service. Possible values areV'User",
"Group", "User-tree", "Group-tree" and "Tree.

CorfflictingEntriesUsage Mandatory The behavior of the system when it encountgrs
quota entries with duplicate keys.

SugportedResourceTypes Mandatory An array of resgurce’types that may have qudtas
placed on them\by this Service. Possible vallies
are "Unknown", "Other", "Bytes", "Files",
"Directories", "Files+Directories", "Inodes" arld
"Blocks".

DefpultSupported Mandatory An array that indicates which resource types
may have default quotas set upon them by this
Service. Possible values are the same as forf
SupportedResourceTypes.

IsAgtiveSettingPerEntrySupported Mandatory Indicates whether quotas may be made activg or
inactive per entry.

IsMpnitoredSettingPerEntrySupported Mandatory Indicates whether quota monitoring may be
turned on or off per entry.

IsGfacePeriodSupported Mandatory Indicates whether a grace period may be setfon
a quota. If it can, then crossing over a soft
threshold for more than the period of time
specified in the grace period effectively convgrts
the soft threshold to a hard limit, cutting off
further allocation of the resource.

13.7.f SNIA_FSQuotaConfigEntry

Crealed By: EXtrinsic_or_External
Modified By Extrinsic_or_External
Deletled By: Extrinsic_or_External
Requirement: Mandatory.

Table 199 describes class SNIA_FSQuotaConfigEntry.

Table 199 - SMI Referenced Properties/Methods for SNIA_FSQuotaConfigEntry

Properties Requirement Description and Notes

InstancelD Mandatory A unigue ID for the entry.

HardLimit Mandatory The hard limit for this quota.

SoftLimit Mandatory The soft limit for this quota.
SoftLimitGracePeriod Optional Length of the grace period, if any exists.
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Table 199 - SMI Referenced Properties/Methods for SNIA_FSQuotaConfigEntry

Properties Requirement Description and Notes

Active Optional Whether or not this quota is to be actively
monitored. If NULL, the system does not support
activation of individual quotas.

Monitor Mandatory Whether or not this is a monitor-only quota. If
this is TRUE, no enforcement of any kind is
done.

ResourceType Mandatory The type of resource being managed.

Quotarype vandatory TTHe type of quota [0 create (User, group, ewc.). .|

TreeName Mandatory Path of the tree over which this quota is
applicable, if any.

PrincipallD Mandatory The user or group being constrained by-this
quota, if any.

FileSystem Mandatory The name of the FileSystem, iPany, over which
this quota is monitored.

Default Mandatory Whether or not this i@ default quota.

13.7.B SNIA_FSQuotalndication

Crea

Delet|e
Requfi

Tablg

ed By: External
d By: Static
rement: Optional.

200 describes class SNIA_FSQuotalngdication.

Table 200 - SMI Referenced Properties/Methods for SNIA_FSQuotalndication

Properties Requirement Description and Notes

IdentitylD Mandatory The InstancelD of the FSDomainldentity
involved in causing the event. If there is none,
NULL shall be passed in this property.

EntrylD Mandatory The InstancelD of the FSQuotaConfigEntry
involved in causing the event.

Path Mandatory The complete path of the tree involved in
causing the event. If there is none, NULL shall
be passed in this property.

Whichkimit Mandatory Either "hard" or "soft".

ResourceType Mandatory "Bytes", "Files", "Directories", "Files+Directories"
or "Inodes".

QuotaType Mandatory Either "user", "group" or "tree".

Limit Mandatory The limit set by the quota entry.

AmountUsed Optional Amount of resource actually used at the time the
indication was generated.

FileSystem Mandatory The Name of the FileSystem in which the event

occurred.

13.7.9 SNIA_FSQuotaManagementService

Created By: Static
Deleted By: Static
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Requirement: Mandatory.

Table 201 describes class SNIA_FSQuotaManagementService.

Table 201 - SMI Referenced Properties/Methods for SNIA_FSQuotaManagementService

Properties Requirement Description and Notes
SystemCreationClassName Mandatory

SystemName Mandatory

CreationClassName Mandatory

Name Mandatory

FindQuotaEntries() Mandatory Retrieve one or more quota entries based ona

set of input criteria.

DeleteQuotaEntry() Mandatory Delete a specified quota entry.
ModifyQuotaEntry() Mandatory Modify a specified quota entryx
AddQuotaEntry() Mandatory Add a new quota entry.

GetQuotaReport() Mandatory Obtain a report on-usage against the quota

entries on a system.

EnableQuotas() Mandatory Turn quota‘monitoring on or off.

InitializeQuotas() Mandatory Initialize the quota reporting system.

13.7.LOSNIA_FSQuotaReportRecord

Created By: Extrinsic
Deletled By: Static
Requfirement: Mandatory.

Tablg 202 describes class SNIAXNFSQuotaReportRecord.

Table 202 - SMI Referenced Properties/Methods for SNIA_FSQuotaReportRecord

Properties Requirement Description and Notes

HardLimit Optional The hard threshold associated with this quota
report record, if any.

SoftLimit Optional The soft threshold associated with this quota
report record, if any.

SoftkimitGracePeriod Optional The grace period associated with the soft limit
associated with this report record, if any.

Active Optional Whether the quota associated with this report
record is being actively enforced. If not, this
indicates the quota is being used for tracking
purposes only.

Monitored Optional Whether or not thresholds on this quota are
being monitored. If a system reports quotas that
aren't being monitored, this value may be false.

ResourceType Mandatory The type of resource whose use is counted in
this quota report record.

QuotaType Mandatory The type of Principal to which this quota applies.
Possible values are "Unknown", "Other", "User",
"Group" and "Tree".
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Table 202 - SMI Referenced Properties/Methods for SNIA_FSQuotaReportRecord

Properties

Requirement

Description and Notes

AmountUsed

Mandatory

The amount of resource used by the
combination of Principal, Resource type, Tree,
and ManagedElement specified in the quota
configuration entry that generated this quota
report record (and reported in other fields in the
record).

TreeName Optional

The URI of the filesystem tree upon which the
quota was set, if any.

PrincipallD Optional

The FSDomainldentity for the Principal
associated with this quota report record, if any.

FileSystem Optional

The name of the filesystem over which the quota
entry that generated the report record was
placed, if any.

13.7.

Crea

11SNIA_ReportRecord
ed By: Static

Delet|ed By: Static

Requ

EXP

irement: Mandatory.

FRIMENTAL
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STABLE
14 NAS Head Profile
14.1 Description

14.1.1 Synopsis

Profile Name: NAS Head (Autonomous Profile)

Version: 1.5.0

Orgalwization: SNIA

CIM $chema Version: 2.18

Tablg 203 describes the related profiles for NAS Head.

Table 203 - Related Profiles for NAS Head

Profil¢ Name Organization Version Requirement Description
Indicgtion SNIA 15.0 Mandatory
Filesystem SNIA 14.0 Mandatary:
File Storage SNIA 14.0 Mandatery
File Export SNIA 14.0 Mandatory
NAS Network Port SNIA 14.0 Mandatory
Expefimental Indication SNIA 15.0 Optional
Cascading SNIA 1.3.0 Optional
Accegs Points SNIA 130 Optional
Multigle Computer System | SNIA 1.2.0 Optional
Softwpre SNIA 14.0 Optional
Locat|on SNIA 14.0 Optional
Extent Composition SNIA 15.0 Optional
Filesyistem Manipulation SNIA 1.4.0 Optional
File Export Manipulatiot SNIA 1.4.0 Optional
File Server Manipulation SNIA 1.4.0 Optional
Filesyistem Rerformance SNIA 14.0 Optional
FileSystem-Otiotas SAT 446 Optionat
Filesystem Copy Services SNIA 14.0 Optional
Job Control SNIA 15.0 Optional
SPI Initiator Ports SNIA 14.0 Optional
FC Initiator Ports SNIA 14.0 Optional
Device Credentials SNIA 1.3.0 Optional
Physical Package SNIA 15.0 Mandatory
Block Services SNIA 15.0 Mandatory
Health SNIA 1.2.0 Mandatory
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Central Class: ComputerSystem

Scoping Class: ComputerSystem

14.1.2 Overview

The NAS Head Profile exports File elements (contained in a FileSystem) as FileShares. The
storage for the FileSystem is obtained from external SAN storage, for example, a Storage
Array that exports Storage Volumes as LUNs. The storage array may also provide storage to
other hosts or devices (or other NAS Heads), and the storage on the array might be visible to
other external management tools, and may be actively managed independently.

ThIS plUfiiU IIIUL;C;D tilb‘ ||ct,caocuy fiib‘bybtclll Cllllj I"\;AS bUIIbCptD Ollllj LJICfiIICb iIUV the
conngctions to the underlying storage is managed. The details of how a Storage Array eXports
storape to the NAS Head is not covered in this profile but is covered by the Array Profile.

The NAS Head Profile reuses a significant portion of 23 Storage Virtualizer Profile in
ISO/IEC 24775-4, Information Technology — Storage Management, Part 4 Block Devices.

The NAS Head Profile and its subprofiles and packages are illustrated imFigure 20.
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()" Initiator Ports
Figure 20 - NAS Head Profiles and Subprofiles
14.1.B dmplementation

14.1.3.1 Summary Instance Diagram

Figure 21 illustrates the mandatory classes for the NAS Head Profile. This figure shows all the
classes that are mandatory for the NAS Head Profile. Later diagrams will review specific
sections of this diagram.
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Figure 21 - NAS Head Instance

The NAS Head Profile closely parallels the Storage Virtualizer Profile in how it models storage.
Storage is assigned to StoragePools and LogicalDisks are allocated from those storage pools
for the purpose of holding local filesystems of the NAS.

As with the Storage Virtualizer Profile, the NAS Head StoragePools have StorageCapabilities
associated to the StoragePools via ElementCapabilities. Similarly, LogicalDisks that are
allocated from those StoragePools have StorageSettings, which are associated to the
LogicalDisk via ElementSettingData. StoragePools are hosted by a ComputerSystem that
represents the NAS “top level” system, and the StorageExtents have a SystemDevice
association to the “top level” ComputerSystem.
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NOTE 1 As with Self-Contained NAS, the StoragePools may be hosted by a component ComputerSystem if the
Profile has implemented the Multiple Computer System Subprofile.

As with the Storage Virtualizer Profile, the “top level” ComputerSystem of the NAS Head does
not (and typically isn’t) a real ComputerSystem. It is merely the ManagedElement upon which
all aspects of the NAS offering are scoped.

A NAS Head may implement “Virtual File Servers” in addition to, or instead of, implementing
File Servers in the Top Level ComputerSystem or one of the Multiple Computer System
ComputerSystems. A Virtual File Server shall have a HostedDependency to either the top level
NAS ComputerSystem or one of the Multiple Computer System ComputerSystems. Note that a
Virtual File Server shall not have a ComponentCS association to the top level NAS
ComputerSysiem.

As with Storage Virtualizer Profile, the NAS Head draws its storage from an open SAN. That is,
the actual disk storage is addressable independent of the NAS Head. As a result; the| NAS
head|shall model the Initiator ports and the StorageExtents that it acquires frony the SAN|. The
NAS Head supports at least one of the Initiator Ports Subprofiles (the dashed'box at the bpttom
of Figure 21) to effect the support for backend ports. The NAS Head\includes the Block
Services Package to effect the logical storage management (the dashed box just above the
Initiajor Ports dashed box in Figure 21).

Everything above the LogicalDisk is specific to NAS (and do€s)‘not appear in the Stprage
Virtuglizer Profile). LocalFileSystems are created on the LagicalDisks, LogicalFiles yithin
thosq LocalFileSystems are shared (FileShare) through ProtocolEndpoints associated with
NetwprkPorts.

NOTE| 2 The classes and associations in the dashed boxes are from the required packages and subprofiles (as
indicated by the labels on the dashed boxes).

The foncreteDependency association is provided for backward compatibility with preyvious
releages of SMI-S. It represents a relationship between a FileShare and a Directory.

The ResidesOnExtent is conditional on.the use by NAS profiles (NAS Head and Self-conthined
NAS) in the File Storage Profile. In* the NAS Head a LocalFileSystem shall map|to a
LogidalDisk.

Also |note that FileSystemSetting (and the corresponding ElementSettingData) are| also
optiopal. They are only shawn’here to illustrate where they would show up in the model should
they pbe implemented.

In the base NAS (Hgad profile, the classes and associations shown in Figure 21 are
autorpatically poputated based on how the NAS Head is configured. Client modification ¢f the
configuration (ifeluding configuring storage, creating extents, local filesystems and file shares)
are fynctions\found in subprofiles of the NAS Head Profile.
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14.1.3.2 NAS Storage Model
Figure 22 illustrates the classes mandatory for modeling of storage for the NAS Head Profile.

ComputerSystem

| SystemDevice Block Services Package I
SystemDevice
LogicalDisk .
. StorageSetting
2
- - ElementSettingData
AllocatedFromStoragePool
StoragePool StorageCapabilities
ElementCapabilities

ConcreteComponent
(Optional)

StorageExtent

StorageExteht ptional)
(Optional)

Figure 22 - NAS Storage Instance

The NAS Head Profile uses most of thesclasses and associations used by the Storage
Virtuglizer Profile (including those in the Block Services Package). In doing this, it levefages
many| of the subprofiles that are available for Storage Virtualizer Profiles. The classes and
assot¢iations shown in Figure 22 are the minimum mandatory for read only access in the|base
profile.

Storage for the NAS shall bexmodeled as logical storage. That is, StoragePools shall be
modgled, including the HostedStoragePool and ElementCapabilities to the StorageCapabjlities
supperted by the StorageRool. In addition, for NAS Heads, which get their storage from a|SAN,
the StorageExtents thatscompose the primordial StoragePools shall also be modeled with
ConcfeteComponent associations to the StoragePool to which they belong and they will be
primgrdial.

In adfition, in order for storage to be used it shall be allocated to one or more LogicalDigks. A
LogidalDiskshall have an AllocatedFromStoragePool association to the StoragePool|from
which it is“allocated. The LogicalDisk shall have an ElementSettingData association tp the
settings.that were used when the LogicalDisk was created.

For manipulation of Storage, see Clause 6, Block Services Package of ISO/IEC 24775-4,
Information Technology — Storage Management, Part 4 Block Devices. LogicalDisks are the
ElementType that is supported for storage allocation functions (e.q.,
CreateOrModifyElementFromStoragePool and ReturnToStoragePool), but the Block Services
methods for managing LogicalDisks are optional for the NAS Head Profile. The NAS Head
Profile  also  supports (optionally)  the Pool manipulation  functions  (e.g.,
CreateOrModifyStoragePool and DeleteStoragePool) of the Block Services Package.

14.1.3.3 NAS Head Use of Filesystem Profile

The NAS Head Profile uses the Filesystem Profile for modeling of its filesystem constructs. For
the NAS Head, the Filesystem Profile shall be supported. See Clause 9 Filesystem Profile for
details on this modeling.
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14.1.3.4 NAS Head Use of File Storage Profile

The NAS Head Profile uses the File Storage Profile for modeling of its file storage constructs.
For the NAS Head, the Filesystem Profile shall be supported. See 8 File Storage Profile for
details on the file storage modeling.

14.1.3.5 NAS Head Use of File Export Profile

The NAS Head Profile uses the File Export Profile for modeling of its file export constructs. For
the NAS Head, the File Export Profile shall be supported. See Clause 5 File Export Profile for
details on this modeling.

14.1.3.6 NAS Head Use of NAS Network Ports Profile

The J\IAS Head Profile uses the NAS Network Ports Profile for modeling of its file\\gxport
consfructs. For the NAS Head, the NAS Network Ports Profile shall be supported| See
Clauge 16 NAS Network Port Profile for details on this modeling.
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EXPERIMENTAL

14.1.3.7 NAS Head Support of Cascading

Figure 23 illustrates the NAS Head support for cascading. Support for the Cascading
Subprofile is optional (and the Cascading Subprofile is experimental). It is provided here to
illustrate stitching between the NAS Head and Array or Storage Virtualizer Profiles.
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Figure 23 - NAS Head Cascading Support Instance

The lower dashed box in the figure illustrates the classes and associations of the Cascading
Subprofile. The dashed classes are virtual instances (copies cached from the Array or Storage
Virtualizer Profile). The other classes of the Cascading Subprofile represent NAS Head usage
of those classes. For example, the collection AllocatedResources collects all the Array
volumes that are used in StoragePools of the NAS Head. The RemoteResources collection
collects all volumes that the NAS Head has discovered (whether used or not).
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The RemoteServiceAccessPoint is the URL of the management interface that the NAS Head
uses for managing the Array or Storage Virtualizer Profiles. This may or may not be an SMI-S
Server URL.

EXPERIMENTAL

14.1.3.8 Indication Events

14.1.3.8.1 InstModification of ComputerSystem

EXPERIMENTAL

Tablg 204 identifies the standard OperationalStatus values and the events_that are peing
indicqted.

Table 204 - InstModification Events for ComputerSystem

New OperationalStatus Event / Correlated\fdications

OK The top level NAS system is fully operational.

An Error in the Top Level NAS system was corrected and the system is phow
fully functional.

Self test is complete andithe NAS system is fully operational

Degfaded The system is running but with limitations.

Erro The system isrexperiencing an error and is not functional.

Stopped The systenm+has been stopped.

No cpntact Thesystem status cannot be determined, due to no response from the
system.

Starfing The system is starting, but it not yet functional.

Stopping The system is stopping.

Lost|jcommunication The system status cannot be determined, due to communications problgms.

EXPERIMENTAL
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14.1.3.8.2 InstModification of LogicalDisk

EXPERIMENTAL

Table 205 identifies the standard OperationalStatus values and the events that are being

indicated.

Table 205 - InstModification Events for LogicalDisk

New OperationalStatus Event / Correlated Indications
OKI The logical disk is fully functional.
De(l|raded The logical disk is experiencing errors, but is still supporting data.
The Logical disk is rebuilding, so performance may suffer.
Errgr The logical disk has an error and is not usable.
Stafting The logical disk is being brought online.
Dormant The logical disk is offline.

EXPERIMENTAL

EXPERIMENTAL

14.1.3.9 Bellwether Indications

14.1.3.9.1 Alertindication for ComputerSystem Bellwether

This Alertindication signals the change inlstatus (OperationalStatus) of a ComputerSystgm as
a bellwether event. It is supported by a‘standard message (MessagelD=FSMO001). Tabl¢ 206
showp the OperationalStatus valuesthat may signal that changes may have occurred in rglated

elements (Implied Indications Inhibited).

Table 206 - Bellwether Alertindication Events for ComputerSystem

New OperationalStatus

Implied Indications Inhibited

OperationalStatus changes to Elements with SystemDevice associatiops
to this ComputerSystem (LogicalDisks, ...)

OperationalStatus changes to Elements with HostedService
associations to this ComputerSystem (FileSystemConfigurationService
FileExportService, ...)

OperationalStatus changes to FileSystems with HostedFileSystem

OK, Degraded, Error, Stopped

ASSOCIations to this ComputerSysternT:

OperationalStatus changes to StoragePools with HostedStoragePool
associations to this ComputerSystem.

OperationalStatus changes to ProtocolEndpoints with
HostedAccessPoint associations to this ComputerSystem.

OperationalStatus changes to FileShares with HostedFileShare
associations to this ComputerSystem.

No contact, Starting, Stopping, Lost
communication

None.
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14.1.3.9.2 Alertindication for LogicalDisk Bellwether

This Alertindication signals the change in status (OperationalStatus) of a LogicalDisk as a
bellwether event. It is supported by a standard message (MessagelD=FSMO003). Table 207
shows the OperationalStatus values that may signal that changes may have occurred in related
elements (Implied Indications Inhibited).

Table 207 - Bellwether Alertindication Events for LogicalDisk

2014

New OperationalStatus Implied Indications Inhibited
OK, Degraded, Error, Stopped OperationalStatus changes to FileSystems with ResidesOn
associations to this LogicalDisk.

Unknown None.
EXPERIMENTAL
14.2 | Health and Fault Management Considerations
14.2.L General
The INAS Head supports state information (e.g., OperationalStatus) on the following elements

of the
e N

- B
In

e (C
In

[}
-

0
i)

model:
etwork Ports (see 16.4.2 "OperationalStatus for Network Ports").

pck-end Ports (see 18.3.4 "Health and Fault Management Considerations” in ISO/IEC 24]
formation Technology — Storage Management, Rart 3 Common Profiles).

omputerSystems (see 26.1.6 Computer,.System Operational Status in ISO/IEC 241
formation Technology — Storage Management, Part 3 Common Profiles).

leShares that are exported (see 5.2.2¢'OperationalStatus for FileShares").
pcalFileSystems (see 9.2.2 "OpérationalStatus for Filesystems").

FotocolEndpoints (see 16,4:3:"OperationalStatus for ProtocolEndpoints").

(75-3,

(75-3,

EXP

14.2.
The {

FRIMENTAL

D Standard.Messages used by this Profile

tandard'messages specific to this profile are listed in Table 208.

Table 208 - Standard Messages used by NAS Head

?v?caaagc iD ?v'icaaagc Ncunr;
FSM001 ComputerSystem bellwether alert
FSM003 LogicalDisk bellwether alert

EXPERIMENTAL
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EXPERIMENTAL

14.3

Cascading Considerations

14.3.1 General

The NAS Head is a cascading profile, but the Cascading Subprofile is Experimental in this
release of SMI-S; see Clause 25 Cascading Subprofile in ISO/IEC 24775-3, Information
Technology — Storage Management, Part 3 Common Profiles. As such, the Cascading Subprofile is
defined as an optional subprofile. A NAS Head may cascade storage. The cascading

consi

derations for this are discussed in the following subclauses.

14.3.

By definition, a NAS Head gets its storage from the network. As such, there is-a“casc
relatipnship between the NAS Head Profile and the profiles (e.g., Array Profiles) that pr
the storage for the NAS Head. Figure 23 illustrates the constructs to be ysed to mods

cascC

- T
S

14.3.

In su

they import. If the Array or Storage Virtualizeriimplementation supports Ownership, NAS H

woulg

14.3.

The |
Casc

- T
tG

- C

Cascading Resources for the NAS Head Profile

ding relationship.

he NAS Head Cascaded Resources are Primordial StorageExtents (Used to populate Prim
foragePools).

The NAS Head obtains the storage for these from Array or Storage Virtualizer Profiles.

Each Primordial StorageExtent maps (via Concreteldentity)'to a StorageVolume (from the
or Storage Virtualizer Profile).

B Ownership Privileges Asserted by NAS Heads

bport of the Cascading NAS Heads may assert ownership over the StorageVolume
assert ownership using the following\Privilege:

Ctivity - Execute;

ctivityQualifier - CreateOrModifyFromStoragePool and ReturnToStoragePool;

brmatQualifier - Method.

1 NAS Head Limitations on use of the Cascading Subprofile

NAS Head support for Cascading places the following limitations and restrictions o
ading Subprofile.

he AllocationService is not supported. Allocation is done as a side effect of assigning the e
the Primordial pool.

ading
pvide
| this

ordial

Array

5 that
eads

n the

Ktents

ascadingDependency. The CascadingDependency may exist, even when there afe no

resources that are imported. This signifies that the NAS Head has discovered the Array or

\Y

irtualizer, but has no access to any of their volumes.

EXPERIMENTAL

14.4

Supported Subprofiles and Packages

See 14.1.1 for this information.

14.5

Methods of the Profile

14.5.1 Extrinsic Methods of the Profile

None
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14.5.2 Intrinsic Methods of the Profile

The profile supports read methods and association traversal. Specifically, the list of intrinsic
operations supported are as follows:

e Getlnstance
< Associators
e AssociatorNames

e References

= ReferenceNames

= Epumeratelnstances

= EpumeratelnstanceNames

Manipulation functions are supported in subprofiles of the profile.

14.6 | Client Considerations and Recipes
Not defined in this version of the specification.

14.7| CIM Elements

14.7.L General
Tablg 209 describes the CIM elements for NAS Heagd:

Table 209 - CIM Elements for NAS Head

El¢gment Name Reguirement Description

14}7.2 CIM_ComputerSystem (Top Level System) Mandatory This declares that at least one computer
system entry will pre-exist. The Name
property should be the Unique identifier fo|
the NAS Head. Associated to
RegisteredProfile.

1447.3 CIM_ComputerSystem (Virtual File Server) Optional This represents a Virtual File Server, if ong
exists.
14{7.4 CIM_ConcreteCompenent Optional Represents the association between a

Primordial StoragePool and the underlying
StorageExtents that compose it.

1447.5 CIM_HostedDependency Optional Associates a Virtual File Server to the
Computer System hosting it. This is requirged
if a Virtual File Server exists.

14{7.6<CIM_LogicalDisk (LD for FS) Mandatory Represents the single Storage Extent on
which-the-NASHeat-wittbtrite-a

LocalFileSystem.

14.7.7 CIM_StorageExtent (Primordial) Optional This StorageExtent represents the LUNs
(StorageVolumes) imported from a storage
device to the NAS Head.

14.7.8 CIM_SystemDevice (Logical Disks) Mandatory This association links all LogicalDisks to the
scoping system.

14.7.9 CIM_SystemDevice (Storage Extents) Conditional Conditional requirement: This is required if
primordial StorageExtents exist. This
association links all StorageExtents to the
scoping system.
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Table 209 - CIM Elements for NAS Head

Element Name Requirement Description

SELECT * FROM CIM_InstModification WHERE Optional CQL - Change of Status of a NAS

Sourcelnstance ISA CIM_ComputerSystem AND ComputerSystem (controller).

Sourcelnstance.CIM_ComputerSystem::Operational ) . .

Status <> PreviouslInstance is optional, but may be

Previousinstance.CIM_ComputerSystem::Operation supplied by an implementation of the Profile.

alStatus See 14.1.3.8.1 InstModification of
ComputerSystem.

SELECT * FROM CIM_AlertIndication WHERE Optional CQL - This is a bellwether indication of a

OwningEntity="SNIA” and MessagelDZ"ESMQQ1- change of Status of a NAS ComputerSystem
(controller) and related classes
(LogicalDisks, Services, ProtocolEndpeints,
StoragePools, FileShares and FileSystems).
See 14.1.3.9.1 Alertindication‘\for
ComputerSystem Bellwether:

SHLECT * FROM CIM_InstModification WHERE Mandatory Deprecated WQL - Change of Status of a

Saurcelnstance ISA CIM_ComputerSystem AND NAS ComputerSystem (controller).

Saurcelnstance.OperationalStatus <>

Previousinstance.OperationalStatus Previousinstance4s optional, but may be

supplied by*animplementation of the Profi

o

See 14.1:3.8.1 InstModification of

ComputerSystem.
SHLECT * FROM CIM_InstModification WHERE Mandatory Deprecated WQL - Change of status of a
Saurcelnstance ISA CIM_LogicalDisk AND LogicalDisk.

Sqaurcelnstance.OperationalStatus <>

Préviousinstance.OperationalStatus PreviouslInstance is optional, but may be

supplied by an implementation of the Profi

o

See 14.1.3.9.2 AlertIndication for LogicalDisk

Bellwether.
SHLECT * FROM CIM_AlertIndication WHERE Optional CQL - This is a bellwether indication of a
OwningEntity="SNIA" and MessagelD="FSM003" change of status of a LogicalDisk.
See 14.1.3.9.2 AlertIndication for LogicalDisk
Bellwether.
SHLECT * FROM CIM_InstModification WHERE Optional CQL - Change of status of a LogicalDisk.

Saurcelnstance ISA CIM_LogicalDisk AND

Saurcelnstance.CIM_LogicalDisk::OperationalStatus Previousinstance is optional, but may be

supplied by an implementation of the Profi

o

<>
Previousinstance.CIM sagicalDisk::OperationalStat See 14.1.3.8.2 InstModification of
us LogicalDisk.

14.7.p CIM>ComputerSystem (Top Level System)
Crealed’ By. Static

Moditied-By+—External

Deleted By: Static

Requirement: Mandatory.

Shall be associated to RegisteredProfile using ElementConformsToProfile association. The
RegisteredProfile  instance shall have RegisteredName set to 'NAS Head,
RegisteredOrganization set to 'SNIA’', and RegisteredVersion set to '1.5.0'.
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Table 210 describes class CIM_ComputerSystem (Top Level System).

Table 210 - SMI Referenced Properties/Methods for CIM_ComputerSystem (Top Level System)

Properties Requirement Description and Notes

CreationClassName Mandatory The actual class of this object, e.g.,
Vendor_NASComputerSystem.

ElementName Mandatory User friendly name.

Name Mandatory Unique identifier for the NAS Head in a
format specified by NameFormat. For
example, IP address or Vendor/Model/
SerialNo.

OperationalStatus Mandatory Overall status of the NAS Head. The
standard values are 2 (OK), 3 (Degraded),6
(Error), 8 (Starting), 9 (Stopping), 10
(Stopped), 12 (No contact) or 13 (Lost
Communication).

NameFormat Mandatory Format for Name property.

PrimaryOwnerContact Optional Owner of the NAS Head"

PrimaryOwnerName Optional Contact details for‘owner.

Dedicated Mandatory This shall be;a NAS Head (24).

OtherldentifyingInfo Mandatory An array of know identifiers for the NAS
Head:

IdentifyingDescriptions Mandatory An array of descriptions of the

OtherldentifyingInfo. Some of the
descriptions would be "Ipv4 Address", "Ipv6
Address" or "Fully Qualified Domain Name".

Caption Optional Not Specified in this version of the Profile.
Description ©ptional Not Specified in this version of the Profile.
InstallDate Optional Not Specified in this version of the Profile.
StatusDescriptions Optional Not Specified in this version of the Profile.
HealthState Optional Not Specified in this version of the Profile.
EnabledState Optional Not Specified in this version of the Profile.
OtherEnabledState Optional Not Specified in this version of the Profile.
RequestedState Optional Not Specified in this version of the Profile.
EnalbtedDefault Optional Not Specified in this version of the Profile.
TimeOfLastStateChange Optional Not Specified in this version of the Profile.
Roles Optional Not Specified in this version of the Profile.
OtherDedicatedDescriptions Optional Not Specified in this version of the Profile.
ResetCapability Optional Not Specified in this version of the Profile.
RequestStateChange() Optional Not Specified in this version of the Profile.

14.7.3 CIM_ComputerSystem (Virtual File Server)

Created By: Static
Modified By: Static
Deleted By: Static
Requirement: Optional.


https://iecnorm.com/api/?name=72533e85f556f386b67e4c526e58cf8e

ISO/IEC 24775-5:2014 © ISO/IEC 2014 - 301 -

Table 211 describes class CIM_ComputerSystem (Virtual File Server).

Table 211 - SMI Referenced Properties/Methods for CIM_ComputerSystem (Virtual File Server)

Properties Requirement Description and Notes
Dedicated Mandatory A Virtual File Server is a File Server (16).
NameFormat Mandatory Format for Name property. This shall be
"Other".
Name Mandatory Unique identifier for the NAS Head's Virtual
Fite-Servers(E-g—Vemndorivtodetf
SerialNo+FS+Number).
OperationalStatus Mandatory Overall status of the Virtual File ServerThe
standard values are 2 (OK), 3 (Degraded), 6
(Error), 8 (Starting), 9 (Stopping),/10
(Stopped), 12 (No contact) or 13, (l-ost
Communication).
Caption Optional Not Specified in this versionof the Profile.
Description Optional Not Specified in thisdversion of the Profile.
ElementName Optional Not Specified-in.this version of the Profile.
InstallDate Optional Not Specified in this version of the Profile.
StatusDescriptions Optional Not Specified in this version of the Profile.
HealthState Optional Not Specified in this version of the Profile.
EnabledState Optional Not Specified in this version of the Profile.
OtherEnabledState Optional Not Specified in this version of the Profile.
RequestedState Optienal Not Specified in this version of the Profile.
EnabledDefault Optional Not Specified in this version of the Profile.
TimeOfLastStateChange Optional Not Specified in this version of the Profile.
Roles Optional Not Specified in this version of the Profile.
OtherDedicatedDescriptions Optional Not Specified in this version of the Profile.
ResetCapability Optional Not Specified in this version of the Profile.
PrimaryOwnetContact Optional Not Specified in this version of the Profile.
Primary@wnerName Optional Not Specified in this version of the Profile.
Otherldentifyinginfo Optional Not Specified in this version of the Profile.
[dentifyingDescriptions Optional Not Specified in this version of the Profile.
RequestStateChange() Optional Not Specified in this version of the Profile.

14.7.4 CIM_ConcreteComponent

Created By: External
Modified By: Static
Deleted By: External
Requirement: Optional.
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Table 212 describes class CIM_ConcreteComponent.

Table 212 - SMI Referenced Properties/Methods for CIM_ConcreteComponent

Properties Requirement Description and Notes

GroupComponent Mandatory The Primordial StoragePool that is built from
the StorageExtent.

PartComponent Mandatory A StorageExtent that is part of a Primordial
StoragePool.

147.-) C”V?_HUD?.C\JDC}JCIIUIUII\;y
Created By: External

Modified By: Static

Deleted By: External
Reqt]ierement: Optional

Tablg 213 describes class CIM_HostedDependency.

Table 213 - SMI Referenced Properties/Methods for CIM_HostedDependency

2014

Progerties Requirement Description and Notes

Depg¢ndent Mandatory The Virtual File Server ComputerSystem. A Virtual File Sgrver
ComputerSystem is a File Server and shall have
Dedicated=16 (File Server).

Antecedent Mandatory The hosting ComputerSystem. The hosting ComputerSysfem
may be the top level NAS ComputerSystem or an Multiplg
Computer System (non-top level) system.

14.7.6 CIM_LogicalDisk (LD for FS)

Crealed By: Extrinsic_or_External
Modified By: Extrinsic_or_Exterhal
Deleted By: Extrinsic_or_External
Requrement: Mandatory.,

Tablg 214 describes.class CIM_LogicalDisk (LD for FS).

Table214 - SMI Referenced Properties/Methods for CIM_LogicalDisk (LD for FS)

Progerties Requirement Description and Notes

SystemE€reationClassName Mandatory CIM Class of the NAS Head Computer System that is the host
of this LogicalDisk.

SystemName Mandatory Name of the NAS Head Computer System that hosts this
LogicalDisk.

CreationClassName Mandatory CIM Class of this instance of LogicalDisk.

DevicelD Mandatory Opaque identifier for the LogicalDisk.

OperationalStatus Mandatory A subset of operational status that is applicable for
LogicalDisks in a NAS Head. The standard values for this are
2 (OK), 3 (Degraded), 6 (Error), 8 (Starting) or 15 (Dormant).
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Table 214 - SMI Referenced Properties/Methods for CIM_LogicalDisk (LD for FS)

Properties Requirement Description and Notes

ExtentStatus Mandatory This LogicalDisk is neither imported (16) nor exported (17).
The standard values for this are 0 (Other), 1 (Unknown), 2
(None/Not Applicable), 3 (Broken), 4 (Data Lost), 5 (Dynamic
Reconfig), 6 (Exposed), 7 (Fractionally Exposed), 8 (Partially
Exposed), 9 (Protection Disabled), 10 (Readying), 11
(Rebuild), 12 (Recalculate), 13 (Spare in Use), 14 (Verify In
Progress) or 15 (In-Band Access Granted).

Primordial Mandatory This represents a Concrete Logical Disk that is not primordial.

Name Mandatory Identifier for a local LogicalDisk that will be used for a
filesystem. Since this logical disk will be referenced by, aCljent,
it shall have a uniqgue name. We cannot constrain the format
here, but the OS-specific format described in the Block
Services specification is not appropriate, so "Other" is used.

NamjeFormat Mandatory The format of the Name appropriate for LogicalDisks in thie
NAS Head. This shall be coded as "1 (tother").

Capfion Optional Not Specified in this version ofrthe Profile.

Desg¢ription Optional Not Specified in this versian,of'the Profile.

InstgliDate Optional Not Specified in this gersion of the Profile.

StatyisDescriptions Optional Not Specified in this version of the Profile.

HealhState Optional Not Specifiedin this version of the Profile.

EnabledState Optional Not Spetified in this version of the Profile.

OthgrEnabledState Optional Not Specified in this version of the Profile.

ReqyestedState Optional Not Specified in this version of the Profile.

EnabledDefault Optional Not Specified in this version of the Profile.

TimgOfLastStateChange Optional Not Specified in this version of the Profile.

OthdrldentifyingInfo Optional Not Specified in this version of the Profile.

IdenifyingDescriptions Optional Not Specified in this version of the Profile.

AddifionalAvailability Optional Not Specified in this version of the Profile.

LocgtionIndicator Optional Not Specified in this version of the Profile.

DatgOrganization Optional Not Specified in this version of the Profile.

Purgose Optional Not Specified in this version of the Profile.

Accgss Optional Not Specified in this version of the Profile.

ErrofMethodology Optional Not Specified in this version of the Profile.

SequentialAccess Optional Not Specified in this version of the Profile.

NameNamespace Optional Not Specified in this version of the Profile.

OtherNameNamespace Optional Not Specified in this version of the Profile.

OtherNameFormat Optional Not Specified in this version of the Profile.

RequestStateChange() Optional Not Specified in this version of the Profile.

Reset() Optional Not Specified in this version of the Profile.

14.7.7 CIM_StorageExtent (Primordial)

Created By: Static_or_External
Modified By: External
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Deleted By: External
Requirement: Optional.

Table 215 describes class CIM_StorageExtent (Primordial).

Table 215 - SMI Referenced Properties/Methods for CIM_StorageExtent (Primordial)

Properties Requirement Description and Notes

SystemCreationClassName Mandatory The CreationClassName for the scoping system.

SystemName Mandatory The System Name of the scoping system.

CreatfjonClassName Mandatory CreationClassName indicates the name of the Clajss or
the subclass.

DevicglD Mandatory An ID that uniquely names the StoragéExtent in the
NAS Head.

BlockBize Mandatory The size (in bytes) of blocks,

NumberOfBlocks Mandatory The number of Blocks fromthe imported
StorageVolume.

ExtenfStatus Mandatory This shall contain,'16" (Imported).

OpergtionalStatus Mandatory Value shallbe_2|3|6|8|15 (OK or Degraded or Errgr or
Starting or\Dormant).

Namse Mandatory Deprecated. Identifier for a remote LUN on a stor@ge
array; possibly, the array ID plus LUN Node WWN.

Primardial Mandatory The StorageExtent imported from an Array is
considered primordial in the NAS Head.

Captipn Optional Not Specified in this version of the Profile.

Descijiption Optional Not Specified in this version of the Profile.

ElemgntName Optional Not Specified in this version of the Profile.

InstallDate Optional Not Specified in this version of the Profile.

StatugDescriptions Optional Not Specified in this version of the Profile.

HealthState Optional Not Specified in this version of the Profile.

EnabledState Optional Not Specified in this version of the Profile.

OtherEnabledState Optional Not Specified in this version of the Profile.

RequgstedState Optional Not Specified in this version of the Profile.

EnabledDefault Optional Not Specified in this version of the Profile.

TimeQfhastStateChange Optional Not Specified in this version of the Profile.

Otherldentifyinginfo Optional Not Specified in this version of the Profile.

IdentifyingDescriptions Optional Not Specified in this version of the Profile.

AdditionalAvailability Optional Not Specified in this version of the Profile.

LocationIndicator Optional Not Specified in this version of the Profile.

DataOrganization Optional Not Specified in this version of the Profile.

Purpose Optional Not Specified in this version of the Profile.

Access Optional Not Specified in this version of the Profile.

ErrorMethodology Optional Not Specified in this version of the Profile.

ConsumableBlocks Optional Not Specified in this version of the Profile.
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Table 215 - SMI Referenced Properties/Methods for CIM_StorageExtent (Primordial)

Properties Requirement Description and Notes

IsBasedOnUnderlyingRedundancy Optional Not Specified in this version of the Profile.
SequentialAccess Optional Not Specified in this version of the Profile.
NoSinglePointOfFailure Optional Not Specified in this version of the Profile.
DataRedundancy Optional Not Specified in this version of the Profile.
PackageRedundancy Optional Not Specified in this version of the Profile.
DeltaResenzation Qptional Not Specified in this version of the Profile
NamgNamespace Optional Not Specified in this version of the Profile.
OtherNameNamespace Optional Not Specified in this version of the Profile.
OtherNameFormat Optional Not Specified in this version of the{Profile.
RequegstStateChange() Optional Not Specified in this version of the Profile.
Reset() Optional Not Specified in this version/of the Profile.

14.7.8 CIM_SystemDevice (Logical Disks)

Crealed By: Extrinsic_or_External_or_Static
Modified By: Extrinsic_or_External

Deleted By: Extrinsic_or_External
Requrrement: Mandatory.

Tablg 216 describes class CIM_SystemDevjce(Logical Disks).

Table 216 - SMI Referenced Properties/Methods for CIM_SystemDevice (Logical Disks)
Hroperties Requirement Description and Notes

GroupComponent Mandatory The Computer System that contains this device.
HartComponent Mandatory The LogicalDisk that is a part of a computer system.

14.7.p CIM_Systembevice (Storage Extents)

Crealed By: Extrinsic_or_External_or_Static

Modified By: Extrinsic_or_External

Deleted By«-EXtrinsic_or_External

Requlirement: This is required if primordial StorageExtents exist.
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Table 217 describes class CIM_SystemDevice (Storage Extents).

Table 217 - SMI Referenced Properties/Methods for CIM_SystemDevice (Storage Extents)

Properties Requirement Description and Notes

GroupComponent Mandatory The Computer System that contains this device.

PartComponent Mandatory The primordial StorageExtent that is imported to a
computer system in the NAS Head.

STABLE
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STABLE
15 Self-Contained NAS Profile
15.1 Description

15.1.1 Synopsis

Profile Name: Self-contained NAS System (Autonomous Profile)

Version: 1.5.0

Orgalwization: SNIA

CIM $chema Version: 2.18
Tablg 218 describes the related profiles for Self-contained NAS System.
Table 218 - Related Profiles for Self-contained NAS System

Profile Name Organization Version Requirement Description
Indication SNIA 1.5.0 Mandatory
Filesystem SNIA 1.4.0 Mahdatory

File Storage SNIA 1.4.0 Mandatory

File Export SNIA 1.4.0 Mandatory

NAS Network Port SNIA 1.4.0 Mandatory
Experimental Indication SNIA 150 Optional

Access Points SNIA 1:3.0 Optional

Multiple Computer System | SNIA 1.2.0 Optional
Software SNIA 1.4.0 Optional

Location SNIA 1.4.0 Optional

Extent Composition SNIA 1.5.0 Optional
Filesystem Manipulation SNIA 1.4.0 Optional

File Export Manipulation SNIA 1.4.0 Optional

File Server Manipulation SNIA 1.4.0 Optional
Filesystem-Performance SNIA 1.4.0 Optional
FileSystem Quotas SNIA 1.4.0 Optional
FitesystemCopy-Services——SihtA 140 Optionat

Job Control SNIA 1.5.0 Optional

Disk Drive Lite SNIA 1.5.0 Optional

SPI Initiator Ports SNIA 1.4.0 Optional

FC Initiator Ports SNIA 1.4.0 Optional

iSCSI Initiator Ports SNIA 1.2.0 Optional

Device Credentials SNIA 1.3.0 Optional

Physical Package SNIA 1.5.0 Mandatory

Block Services SNIA 1.5.0 Mandatory

Health SNIA 1.2.0 Mandatory
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Central Class: ComputerSystem

Scoping Class: ComputerSystem

15.1.2 Overview

The Self-contained NAS (SC NAS) Profile exports File elements (contained in a filesystem) as
FileShares. The storage for the filesystem is obtained from captive storage. In the simplest
case, this could be a set of directly connected disks, but it could also be a captive storage
array that is not shared with any other hosts or devices (though it could be visible to external
management tools and even actively managed independently).

This

connegctions to the underlying storage is managed. The details of how a directly attached
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the
set of

disks|is used by the SC NAS Profile is covered as part of the Disk Drive or DiskiDrive Lite

Subpyofile. The details of how an underlying Storage Array might export storage to the SC

NAS

is nof covered in this profile but is covered by Clause 5 Array Profile in ISOHEC 24775-4,
ation Technology — Storage Management, Part 4 Block Devices.

Infor

The

Self-Contained NAS Profile reuses a significant portion of Clalise 5 Array Prof

Information Technology — Storage Management, Part 4 Block Devices.

The §

belf-Contained NAS Profile and its subprofiles and packages\are illustrated in Figure

le in

24.
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Figure 24 - Self-Contained NAS Profile and Subprofiles
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15.1.3 Implementation

15.1.3.1 Summary Instance Diagram

Figure 25 illustrates the mandatory classes of the Self-Contained NAS Profile. This figure
shows all the classes that are mandatory for the Self-contained NAS Profile. Later diagrams
will review specific sections of this diagram.
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Figure 25 - Self-Contained NAS Instance

The Self-Contained NAS Profile closely parallels the Array Profile in how it models storage.
Storage is assigned to StoragePools and LogicalDisks are allocated from those storage pools
for the purpose of holding local filesystems of the NAS.
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As with the Array Profile, the Self-contained NAS StoragePools have StorageCapabilities
associated to the StoragePools via ElementCapabilities. Similarly, LogicalDisks have
StorageSettings, which are associated to the LogicalDisk via ElementSettingData.
StoragePools are hosted by a ComputerSystem that represents the NAS “top level” system,
and the LogicalDisks have a SystemDevice association to the “top level” ComputerSystem.

NOTE 1 As with Arrays, the StoragePools may be hosted by a component ComputerSystem if the profile has
implemented the Multiple Computer System Subprofile.

As with Arrays, the “top level” ComputerSystem of the Self-Contained NAS does not (and
typically isn't) a real ComputerSystem. It is merely the ManagedElement upon which all
aspects of the NAS offering are scoped.

A Self-Contained NAS may implement “Virtual File Servers” in addition to, or instegd of,
implgmenting File Servers in the Top Level ComputerSystem or one of the Multiple.Comjputer
Systgm ComputerSystems. A Virtual File Server shall have a HostedDependency: to”either the
top Igvel NAS ComputerSystem or one of the Multiple Computer System CaemputerSysiems.
Note [that a Virtual File Server shall not have a ComponentCS association to the top level NAS
ComputerSystem.

Everything above the LogicalDisk is specific to NAS (and does not appear in the Array Profile).
LocalFileSystems are created on the LogicalDisks, LogicialFiles within those LocalFileSygtems
are spared (FileShare) through ProtocolEndpoints associated with) NetworkPorts.

NOTE| 2 The classes and associations in the dashed boxes are from the required packages and subprofiles (as
indicated by the labels on the dashed boxes).

The ConcreteDependency association is provided farbackward compatibility with SMI-S 1.1.0.
It represents a relationship between a FileShare and a Directory.

The ResidesOnExtent is conditional on the use>by NAS profiles (NAS Head and Self-contpined
NAS) in the File Storage Profile. In the Self-contained NAS a LocalFileSystem shall map to a
LogiqalDisk.

Also |note that FileSystemSetting (ahd the corresponding ElementSettingData) are| also
optiopal. They are only shown here:te illustrate where they would show up in the model should
they pbe implemented.

In the base Self-Contained NAS Profile, the classes and associations shown in Figure 25 are
automatically populatedt.based on how the Self-Contained NAS is configured. Client
modification of the configuration (including configuring storage, creating extents, |local
filesystems and file shares) are functions found in subprofiles of the profile.

EXPERIMENTAL

15.1.3.2.,Combination Profile Considerations

Some—devicescombime—the—functiomof anm—array—with—the—functionof a—Setf-contaimed—NAS.
There are a number of approaches that may be used to model such a device. One way is to
present two seemly independent profiles in the SAN (e.g., Array and SC NAS). In this case,
there may be duplication of instances. These duplicates would be recognized by clients via
correlated ids.

Another approach would be to use one, a shared top level ComputerSystem that reflects both
the SC NAS and the Array in its ComputerSystem.Dedicated property. In this case, care shall
be taken to ensure the sharing of instances between the profiles do not conflict with their
respective profile definitions.
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For more information on the rules for combination profiles, see section B.6 of Annex B
(normative) Compliance with SMI-S in ISO/IEC 24775-2, Information technology — Storage
management — Part 2 Common architecture.

EXPERIMENTAL

15.1.3.3 NAS Storage Model

Figure 26 illustrates the classes mandatory for modeling of storage for the Self-Contained NAS
Profile.

ColnputerSystem

Block Services Package

StorageSetting

LogicalDisk ElementSettingData

SystemDevice

AllocatedFromStoragePool

StoragePool StorageCapabilities

ElementCapabilities

HostedStoragePool

J

Figure 26 - NAS Storage Instance

The $elf-Contained NAS Profile.uses most of the classes and associations defined in the Array
Profile (including those in the_Block Services Package). In doing this, it leverages many o¢f the
subpfrofiles that are available for Array profiles. The classes and associations shown in
Figure 26 are the minimum mandatory classes and associations of the Block Services Pagkage
for refad only access inthe base profile.

Stordge for the)NAS shall be modeled as logical storage. That is, StoragePools shall be
modgled, including the HostedStoragePool and ElementCapabilities to the StorageCapabjlities
suppprted-by*the StoragePool. In addition, in order for storage to be used it shall be allogated
to omhes,0r more LogicalDisks. A LogicalDisk shall have an AllocatedFromStorag¢Pool
assotgiation to the StoragePool from which it is allocated. And the LogicalDisk shall haye an
ElementSettingData association to the settings that were used when the LogicalDisk was
created.

NOTE At this level, the model for storage is the same for both the Self-Contained NAS Profile and the NAS Head
Profile. In the case of the Self-contained NAS, storage for the StoragePools is drawn from Disk Drives. Modeling of
Disk Drives is Optional (See Clause 12 Disk Drive Lite Subprofile in ISO/IEC 24775-4, Information Technology — Storage
Management, Part 4 Block Devices).

For manipulation of Storage, see Clause 6 Block Services Package in ISO/IEC 24775-4, the
Information Technology — Storage Management, Part 4 Block Devices. For Self-Contained NAS,
LogicalDisks are the ElementType that is supported for storage allocation functions (e.g.,
CreateOrModifyElementFromStoragePool and ReturnToStoragePool), but the Block Services
methods for managing LogicalDisks are optional for the Self-Contained NAS Profile. The Self-
Contained NAS Profile also supports (optionally) the Pool manipulation functions (e.g.,
CreateOrModifyStoragePool and DeleteStoragePool) of the Block Services Package.
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15.1.3.4 Self-Contained NAS Use of Filesystem Profile

The Self-Contained NAS Profile uses the Filesystem Profile for modeling of its filesystem
constructs. For the Self-Contained NAS, the Filesystem Profile shall be supported. See
Clause 9 Filesystem Profile for details on this modeling.

15.1.3.5 Self-Contained NAS Use of File Storage Profile

The Self-Contained NAS Profile uses the File Storage Profile for modeling of its file storage
constructs. For the Self-Contained NAS, the Filesystem Profile shall be supported. See
Clause 8 File Storage Profile for details on the file storage modeling.

15.1.3.6 Self-Contained NAS Use of File Export Profile

The ]Self—Contained NAS Profile uses the File Export Profile for modeling of its file\\gxport

consfructs. For the Self-Contained NAS, the File Export Profile shall be supported| See
Clauge 5 File Export Profile for details on this modeling.
15.1.3.7 Self-Contained NAS Use of NAS Network Ports Profile
The Pelf-Contained NAS Profile uses the NAS Network Ports Profile for.modeling of ifs file
expolt constructs. For the Self-Contained NAS, the NAS Network Ports Profile shall be
suppprted. See Clause 16 NAS Network Ports Profile for details on_this’modeling.
15.1.3.8 Indication Events
15.1.3.8.1 InstModification of ComputerSystem
EXPERIMENTAL
Tablg 219 identifies the standard OperationalStatus values and the events that are peing
indicated.
Table 219 - InstModification Events for ComputerSystem
New OperationalStatus Event / Correlated Indications
OK The top level NAS system is fully operational.
An Error in the Top Level NAS system was corrected and the system is how
fully functional.
Self test is complete and the NAS system is fully operational
Degfaded The system is running but with limitations.
Erro The system is experiencing an error and is not functional.
Stopped The system has been stopped.
No dontaet The system status cannot be determined, due to no response from the
system.
Starting The system is starting, but it not yet functional.
Stopping The system is stopping.
Lost communication The system status cannot be determined, due to communications problems.

EXPERIMENTAL
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15.1.3.8.2 InstModification of LogicalDisk

EXPERIMENTAL

Table 220 identifies the standard OperationalStatus values and the events that are being
indicated.

Table 220 - InstModification Events for LogicalDisk

New OperationalStatus Event / Correlated Indications
OK The logical disk is fully functional.
Degrqded The logical disk is experiencing errors, but is still supporting data.

The Logical disk is rebuilding, so performance may suffer.

Error The logical disk has an error and is not usable.
Starting The logical disk is being brought online.
Dormjant The logical disk is offline.

EXPERIMENTAL

EXPERIMENTAL

15.1.3.9 Bellwether Indications

15.1.3.9.1  Alertindication for ComputerSystemBellwether

This Alertindication signals the change in status (OperationalStatus) of a ComputerSystgm as
a bellwether event. It is supported by acstandard message (MessagelD=FSMO001). Table¢ 221
showp the OperationalStatus values that may signal that changes may have occurred in rglated
elements (Implied Indications Inhibited).

Table 221 - Bellwether' Alertindication Events for ComputerSystem

New OperationalStatus Implied Indications Inhibited

OperationalStatus changes to Elements with SystemDevice
associations to this ComputerSystem (LogicalDisks, ...)

OperationalStatus changes to Elements with HostedService
associations to this ComputerSystem
(FileSystemConfigurationService, FileExportService, ...)

OperationalStatus changes to FileSystems with HostedFileSystem
associations to this ComputerSystem.

OperationalStatus changes to StoragePools with HostedStoragePool
associations to this ComputerSystem.

OK, Degraded, Error, Stopped
OperationalStatus changes to ProtocolEndpoints with
HostedAccessPoint associations to this ComputerSystem.

OperationalStatus changes to FileShares with HostedFileShare
associations to this ComputerSystem.

No contact, Starting, Stopping, Lost None.
communication

15.1.3.9.2 Alertindication for LogicalDisk Bellwether

This Alertindication signals the change in status (OperationalStatus) of a LogicalDisk as a
bellwether event. It is supported by a standard message (MessagelD=FSMO003). Table 222
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shows the OperationalStatus values that may signal that changes may have occurred in related
elements (Implied Indications Inhibited).

Table 222 - Bellwether Alertindication Events for LogicalDisk

New OperationalStatus Implied Indications Inhibited
OK, Degraded, Error, Stopped OperationalStatus changes to FileSystems with ResidesOn
associations to this LogicalDisk.

Unknown None.
EXPERIMENTAL
15.2 | Health and Fault Management Considerations
15.2.1 General
Self-Contained NAS supports state information (e.g., OperationalStatus) on the follpwing

elem
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bnts of the model:
etwork Ports (see 16.4.2 "OperationalStatus for Network Ports").

ack-end Ports (see 18.3.4 Health and Fault Management Cansiderations in ISO/IEC 241
formation Technology — Storage Management, Part 3 Commmon Profiles).

omputerSystems (see 26.1.6 Computer System ¢Qperational Status in ISO/IEC 24]
formation Technology — Storage Management, Part,;3'Common Profiles).

leShares that are exported (see 5.2.2 OperatiohalStatus for FileShares).
bcalFileSystems (see 9.2.2 OperationalStatus for Filesystems).
FotocolEndpoints (see 16.4.3 OperationalStatus for ProtocolEndpoints).

skDrive (see 12.2 Health and Fault Management Considerations in ISO/IEC 24]
formation Technology — Storage Management, Part 4 Block Devices).

(75-3,

(75-3,

(75-4,

EXP

15.2.
The {

FRIMENTAL

P Standard Messages used by this Profile

tandard messages specific to this profile are listed in Table 223.

Table 223 - Standard Messages used by NAS Head

Message ID Message Name
FSMO001 ComputerSystem bellwether alert
FSMO003 LogicalDisk bellwether alert

EXPERIMENTAL

15.3

Cascading Considerations

Not Applicable.

15.4

Supported Subprofiles and Packages

See 15.1.1 for this information.
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15.5 Methods of the Profile

15.5.1 Extrinsic Methods of the Profile

None.

15.5.2 Intrinsic Methods of the Profile

The profile supports read methods and association traversal. Specifically, the list of intrinsic
operations supported are as follows:

e Getlnstance

5sociators

5sociatorNames

A
A
= Reeferences
RleferenceNames
Ehumeratelnstances
EpumeratelnstanceNames
Manipulation functions are supported in subprofiles of the profile.

15.6
Not defined in this version of this standard.

Client Considerations and Recipes

15.7| CIM Elements

15.7.L General

Tablg 224 describes the CIM elements.for Self-contained NAS System.

Table 224 - CIM:Elements for Self-contained NAS System

Elemgnt Name Requirement Description

15.7.2 CIM_ComputerSystem (Top.Level System) Mandatory This declares that at least one computer system
entry will pre-exist. The Name property shodld be
the Unique identifier for the Self-contained NAS
System. Associated to RegisteredProfile.

15.7.8 CIM_ComputerSystem (Virtual File Server) Optional This represents a Virtual File Server, if one
exists.

15.7.4 CIM_HostedDependency Optional Associates a Virtual File Server to the Computer
System hosting it. This is required if a Virtug| File
Server exists.

15.7.5 CIM_LogicalDisk (Disk for FS) Mandatory Represents LogicalDisks used for building
LocalFileSystems.

15.7.6 CIM_SystemDevice (Logical Disks) Mandatory This association links all LogicalDisks to the
scoping system.

SELECT * FROM CIM_InstModification WHERE Optional CQL - Change of Status of a NAS

Sourcelnstance ISA CIM_ComputerSystem AND ComputerSystem (controller).

Sourcelnstance.CIM_ComputerSystem::Operational St ) . .

atus <> Previouslinstance is optional, but may be

Previousinstance.CIM_ComputerSystem::Operational supplied by an implementation of the Profile.

Status
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Table 224 - CIM Elements for Self-contained NAS System

Element Name Requirement Description
SELECT * FROM CIM_Alertindication WHERE Optional CQL - This is a bellwether indication of a change
OwningEntity="SNIA" and MessagelD="FSM001" of Status of a NAS ComputerSystem (controller)

and related classes (LogicalDisks, Services,
ProtocolEndpoints, StoragePools, FileShares
and FileSystems).

See 15.1.3.9.1 Alertindication for
ComputerSystem Bellwether.

SELECT * FROM CIM_InstModification WHERE Mandatory Deprecated WQL - Change of Status of a NAS
Sourdemnstance TSA CIM_Computersystem AND computersystem (contwroitery. .|

Sourg¢elnstance.OperationalStatus <>
Previpusinstance.OperationalStatus

Previouslinstance is optional, but may_ be
supplied by an implementation of the\Profilg.

SELHCT * FROM CIM_InstModification WHERE Mandatory Deprecated WQL - Change of status of a
Sourgelnstance ISA CIM_LogicalDisk AND LogicalDisk.
Sourg¢elnstance.OperationalStatus <>

Previpusinstance.OperationalStatus Previousinstance is optiohal, but may be

supplied by an implementation of the Profilg.

See 15.1.3.8.2’ InstModification of LogicalDisk.

SELHCT * FROM CIM_InstModification WHERE Optional CQL - Change of status of a LogicalDisk.
Sourgelnstance ISA CIM_LogicalDisk AND

Sourgelnstance.CIM_LogicalDisk::OperationalStatus Preyiailsinstance is optional, but may be

supplied by an implementation of the Profilg.

<>

Previpusinstance.CIM_LogicalDisk::OperationalStatus See 15.1.3.8.2 InstModification of LogicalDisk.
SELHCT * FROM CIM_AlertIndication WHERE Optional CQL - This is a bellwether indication of a chiange
OwnipgEntity="SNIA" and MessagelD="FSM003" of status of a LogicalDisk.

See 15.1.3.9.2 AlertIndication for LogicalDigk
Bellwether.

15.7.p CIM_ComputerSystem (Top Lével System)

Creafed By: Static
Modified By: External
Deleted By: Static
Rqu'iiement: Mandatory!

Shalll be associated~to RegisteredProfile using ElementConformsToProfile association| The
RegigteredProfiletinstance shall have RegisteredName set to 'Self-contained NAS System’,
RegigteredOrganization set to 'SNIA’, and RegisteredVersion set to '1.5.0'.

Tablg 225 describes class CIM_ComputerSystem (Top Level System).

Table 225 - SMI Referenced Properties/Methods for CIM_ComputerSystem (Top Level System)

Properties Requirement Description and Notes

CreationClassName Mandatory The actual class of this object, e.g.,
Vendor_NASComputerSystem.

ElementName Mandatory User-friendly name.

Name Mandatory Unique identifier for the Self-contained NAS System in a
format specified by NameFormat. For example, IP address or
Vendor/Model/SerialNo.
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Table 225 - SMI Referenced Properties/Methods for CIM_ComputerSystem (Top Level System)

Properties Requirement Description and Notes

OperationalStatus Mandatory Overall status of the Self-contained NAS System. The
standard values are 2 (OK), 3 (Degraded), 6 (Error),
8 (Starting), 9 (Stopping), 10 (Stopped), 12 (No contact) or
13 (Lost Communication).

NameFormat Mandatory Format for Name property.

PrimaryOwnerContact Optional Owner of the Self-contained NAS System.

PrimaryOwnerName Optional Contact details for owner.

Dedicated Mandatory This shall indicate that this computer system is dedicated to
operation as a Self-contained NAS (25).

Othgrldentifyinginfo Mandatory An array of know identifiers for the Self-contained’NAS.

IdenjtifyingDescriptions Mandatory An array of descriptions of the OtherldentifyingInfo. Som¢ of
the descriptions would be "Ipv4 Addréss™ "Ipv6 Address'| or
"Fully Qualified Domain Name".

Cagtion Optional Not Specified in this version,of the Profile.

Dedcription Optional Not Specified in this version-of the Profile.

InstgliDate Optional Not Specified in thisversion of the Profile.

StatusDescriptions Optional Not Specified i this version of the Profile.

HedlthState Optional Not Specified'in this version of the Profile.

EnapledState Optional Not'Specified in this version of the Profile.

OtherEnabledState Optional Not Specified in this version of the Profile.

ReduestedState Optional Not Specified in this version of the Profile.

EnapledDefault Optional Not Specified in this version of the Profile.

TimpOfLastStateChange Optiahal Not Specified in this version of the Profile.

Rolgs Optional Not Specified in this version of the Profile.

OthgrDedicatedDescriptions Optional Not Specified in this version of the Profile.

RegetCapability Optional Not Specified in this version of the Profile.

ReduestStateChange() Optional Not Specified in this version of the Profile.

15.7.p CIM_E€emputerSystem (Virtual File Server)

Creatled By Static
Modified’By: Static

Deleted By: Static
Requirement: Optional.

Table 226 describes class CIM_ComputerSystem (Virtual File Server).

Table 226 - SMI Referenced Properties/Methods for CIM_ComputerSystem (Virtual File Server)

Properties Requirement Description and Notes

Dedicated Mandatory A Virtual File Server is a File Server (16).

NameFormat Mandatory Format for Name property. This shall be "Other".

Name Mandatory Unique identifier for the Self-contained NAS System's Virtual
File Servers (E.g. Vendor/Model/SerialNo+FS+Number).
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Table 226 - SMI Referenced Properties/Methods for CIM_ComputerSystem (Virtual File Server)

Properties Requirement Description and Notes
OperationalStatus Mandatory Overall status of the Virtual File Server. The standard values
are 2 (OK), 3 (Degraded), 6 (Error), 8 (Starting), 9 (Stopping),
10 (Stopped), 12 (No contact) or 13 (Lost Communication).

Caption Optional Not Specified in this version of the Profile.

Description Optional Not Specified in this version of the Profile.

ElementName Optional Not Specified in this version of the Profile.

Instaftbate Sptionat Not-SpecifietHnrthis-rerstorof-theProfite:
StatysDescriptions Optional Not Specified in this version of the Profile.

HealfhState Optional Not Specified in this version of the Profile.

EnahledState Optional Not Specified in this version of the Profilg.
OthegrEnabledState Optional Not Specified in this version of the Profile.

ReqyestedState Optional Not Specified in this version of/the Profile.

EnahledDefault Optional Not Specified in this version,0f'the Profile.
TimgOfLastStateChange Optional Not Specified in this yersion of the Profile.

Rolep Optional Not Specified in this version of the Profile.
OthgrDedicatedDescriptions Optional Not Specified‘in this version of the Profile.

ResgtCapability Optional Not Specified in this version of the Profile.
PrimpryOwnerContact Optional Not Specified in this version of the Profile.
PrimpryOwnerName Optional Not Specified in this version of the Profile.
Otherldentifyinginfo Optional Not Specified in this version of the Profile.
Iden]ifyingDescriptions Optional Not Specified in this version of the Profile.
RequestStateChange() Optional Not Specified in this version of the Profile.

15.7.4 CIM_HostedDependency

Created By: External
Modified By: Static
Delet|ed By: External
Requjirementt Optional.
Tablg 227 describes class CIM_HostedDependency.
Table 227 - SMI Referenced Properties/Methods for CIM_HostedDependency
Properties Requirement Description and Notes
Dependent Mandatory The Virtual File Server ComputerSystem. A Virtual File
Server ComputerSystem is a File Server and shall have
Dedicated=16 (File Server).
Antecedent Mandatory The hosting ComputerSystem. The hosting ComputerSystem
may be the top level NAS ComputerSystem or an Multiple
Computer System (non-top level) system.

ISO/IEC 24775-5:2014 © ISO/IEC 2014
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15.7.5 CIM_LogicalDisk (Disk for FS)

Created By: Extrinsic_or_External
Modified By: Extrinsic_or_External
Deleted By: Extrinsic_or_External
Requirement: Mandatory.

- 319 -

Table 228 describes class CIM_LogicalDisk (Disk for FS).

Table 228 - SMI Referenced Properties/Methods for CIM_LogicalDisk (Disk for FS)

Properties Requirement Description and Notes

SystemCreationClassName Mandatory CIM Class of the Self-contained NAS System
Computer System that is the host of this LagicalDisk.,

SystemName Mandatory Name of the Self-contained NAS System’ Computer
System that hosts this LogicalDisk:

CreationClassName Mandatory CIM Class of this instance of LogicalDisk.

PevicelD Mandatory Opaque identifier for the’LegicalDisk.

DperationalStatus Mandatory A subset of operational status that is applicable for
LogicalDisks in & Self-contained NAS System. The
standard values\for this are 2 (OK), 3 (Degraded),

6 (Error), 8 (Starting) or 15 (Dormant).

FxtentStatus Mandatory This kogicalDisk is neither imported (16) nor exported
(17),)The standard values for this are 0 (Other),
I\(Unknown), 2 (None/Not Applicable), 3 (Broken),
4 (Data Lost), 5 (Dynamic Reconfig), 6 (Exposed),

7 (Fractionally Exposed), 8 (Partially Exposed),

9 (Protection Disabled), 10 (Readying), 11 (Rebuild),
12 (Recalculate), 13 (Spare in Use), 14 (Verify In
Progress) or 15 (In-Band Access Granted).

Primordial Mandatory This represents a Concrete Logical Disk that is not
primordial.

NameFormat Mandatory The format of the Name appropriate for LogicalDisks
in the Self-contained NAS System. This should be
coded as "1" ("other").

Name Mandatory Identifier for a local LogicalDisk that will be used for a
filesystem. Since this storage extent will be
referenced by a client, it needs to have a unique
name. We cannot constrain the format here, but the
OS-specific format described in the Block Services
specification is not appropriate, so "Other" is used.

Caption Optional Not Specified in this version of the Profile.

CoUl ;’Jt;UII C'Jtlul Iﬂ: IK‘IIUL Spcblflcd ;II t:-llb VCID;UII Uf thc PIUfI:C.
InstallDate Optional Not Specified in this version of the Profile.
StatusDescriptions Optional Not Specified in this version of the Profile.
HealthState Optional Not Specified in this version of the Profile.
EnabledState Optional Not Specified in this version of the Profile.
OtherEnabledState Optional Not Specified in this version of the Profile.
RequestedState Optional Not Specified in this version of the Profile.
EnabledDefault Optional Not Specified in this version of the Profile.
TimeOfLastStateChange Optional Not Specified in this version of the Profile.
OtherldentifyingInfo Optional Not Specified in this version of the Profile.
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Table 228 - SMI Referenced Properties/Methods for CIM_LogicalDisk (Disk for FS)

Properties Requirement Description and Notes
IdentifyingDescriptions Optional Not Specified in this version of the Profile.
AdditionalAvailability Optional Not Specified in this version of the Profile.
LocationIndicator Optional Not Specified in this version of the Profile.
DataOrganization Optional Not Specified in this version of the Profile.
Purpose Optional Not Specified in this version of the Profile.
ccess Qptional Not Specified in this version of the Profile
FrrorMethodology Optional Not Specified in this version of the Profile.
SequentialAccess Optional Not Specified in this version of the Profile,
NameNamespace Optional Not Specified in this version of the Profile.
DtherNameNamespace Optional Not Specified in this version of the Profile.
DtherNameFormat Optional Not Specified in this version of the Profile.
RequestStateChange() Optional Not Specified in this versioh of the Profile.
Reset() Optional Not Specified inthis-version of the Profile.

15.7.p CIM_SystemDevice (Logical Disks)

Crealed By: Extrinsic_or_External_or_Static
Modified By: Extrinsic_or_External

Deleted By: Extrinsic_or_External
Requrrement: Mandatory.

Tablg 229 describes class CIM_SystemDevice (Logical Disks).

Table 229 - SMI Referenced Rroperties/Methods for CIM_SystemDevice (Logical Disks)
Prqperties Requirement Description and Notes
GroupComponent Mandatory The Computer System that contains this device. This shpll

be either the top level NAS system or a multiple computgr
system non-top level system.

PaftComponent Mandatory The LogicalDisk that is a part of a computer system.

STABLE
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BLE

16 NAS Network Port Profile

16.1

Synopsis

Profile Name: NAS Network Port (Component Profile)

Versi

Orga

on: 1.4.0

nization: SNIA

CIM

Tablg

Echema Version: 2.18
230 describes the related profiles for NAS Network Port.

Table 230 - Related Profiles for NAS Network Port

Profile Name Organization Version Requirement Description
Indigation SNIA 1.5.0 Mandatory
Expgrimental Indication SNIA 1.5.0 Optional
Centfal Class: CIM_ProtocolEndpoint
Scop|ng Class: CIM_ComputerSystem
16.2 | Description
The NAS Network Port Profile models ProtocolEndpoints for file access (CIFS and NFS),[TCP,

IP an
The
provi
imple

16.3

16.3.
Figur

d LAN endpoints. It also models the Network port supported by the protocol endp
methods for manipulating these eleménts are covered by other profiles. This ¢
les basic information in the NAS dmodels for addressing paths for accessing the
mentations for the purpose of data access (front-end ports).

Implementation

1 General

e 27 illustrates theclasses for modeling of front end NetworkPorts for the NAS profi

Dints.
rofile
NAS
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